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1

IN BRIEF

This report describes typical construction methodology for the proposed dual mooring

dolphin solution developed by Beca for berthing the new generation cruise ships at Queens
Wharf.

The proposed design is described in Beca’s Preliminary Design Report dated 5 April 2018 and
revised drawings issued to Alta on 3 July 2018. It incorporates two in line dolphins, each

comprising a 15m diameter, reinforced concrete deck structure supported on 7 permanently
steel cased, 1.8m diameter reinforced concrete piles socketed 10m into East Coast Bays

Formation sandstone. The first dolphin is located 49m to the centre from the end face of

Queens Wharf and the outer dolphin is centred 82m from the wharf. The dolphins are
accessed by a 2.4m wide walkway supported on 1.2m diameter steel cased reinforced

concrete piles at up to 14m centres. Seven new bollards are also to be installed at the

southern end of the existing wharf, requiring 600 mm diameter steel encased reinforced
concrete piling to support them.

There are several construction methods available for access for the construction of this
facility, including working off a temporary construction jetty, using barge mounted

equipment or a jack up platform serviced by barge. The construction contractors will elect to
use a method which best suits their available equipment and expertise, to provide the most
economic solution.

1.1

Outcomes

Three construction methods have been developed for this report that cover the range of
construction activities that contractors may be required to undertake. The construction
options are:
•
•
•

Construction from the end of Queens Wharf using a temporary jetty
Construction from a jack-up barge, with supply of materials from Queens Wharf and
a facility elsewhere
Construction from a floating barge with spuds and dynamic positioning, with supply
of materials from Queens Wharf and a facility elsewhere

Each of the construction methods described above is feasible and uses plant and expertise
available in Auckland and New Zealand. The final methodology will be determined by the

contractor and the Resource Consent should ensure that sufficient flexibility is provided to
accommodate the methods outlined or combinations therein.

The options for construction access and logistics are described in detail in this report along
with details of construction activities that are common to all options.

The total construction time on site is likely to be between 10 and 12 months depending on
the method selected and excluding the associated programme and method risk.
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2

2.1

PROJECT DESCRIPTION
Scope

Alta has been engaged to provide a construction methodology to support the consent

application for the construction of new mooring dolphins for the cruise berth at Queens

Wharf. The construction methods developed are to be flexible enough to permit a range of

different construction methods - depending on the preferred contractor’s plant, equipment

and expertise - and provide sufficient information to allow consent conditions to be
established. The main options to be considered are land based and marine based
construction and any variants therein.

2.2

Information provided

Alta has been provided with concept level drawings of the project and the corresponding
design report prepared by Beca.

In addition, Alta has reviewed information previously submitted for consent for a different
mooring arrangement, at the same location.

2.3

The site

The site is located off the end of the existing Queens Wharf and adjacent to working areas of
the port for ferry and cruise ship operations. The wharf is also used for public events and
access to the area is from Quay Street.

DRAWING SHOWING THE SITE LOCATION
Site is primarily located at the end
of Queens Wharf, adjacent to
ferry operations and existing
cruise berth.

Access to Queens Wharf

site will be via Quay Street.

Location of new

mooring bollards.
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2.3.1 Geology

It is anticipated that the geology consists of East Coast Bays Formation overlain by marine

sediments. There may also be some fill materials and loose rock in the marine sediments that
the piling method will need to accommodate.

The method has been developed based on the steel casings for the piles being driven to seal
off water in the East Coast Bays Formation, drilled out to give a 10m socket in the rock and
then concreted. The socketed casing will provide water cut off below the seabed.

2.3.2 General site access

For both land based and marine based construction activities, the contractor will require a
compound and laydown area for handling materials and preparing piles and structures.

Existing traffic movements on the wharf must be maintained, particularly when cruise liners
are berthed. It is also understood that a portion of the car park on the north east corner of
the wharf may be made available to the contractor for site establishment.

Subject to approval from Panuku and some storage of materials will be required on Queens
Wharf. This will be the case for both floating and temporary jetty options. Access
requirements will be coordinated with Ports of Auckland.

Materials include temporary jetty modules and structural elements, permanent pile casings

and pile reinforcing cages. In addition, concrete will need to be pumped from the end of the
wharf for the floating options, with delivery by truck directly to the pour location if the
temporary jetty option is used.

The principal activity requiring temporary access to a portion of the central roadway will be
the splicing and storage of pile casings and reinforcing steel cages for the piles. The full-

length casings are up to 32m and are made up of 12 to 18m lengths joined together by full

butt welds. Splicing may be carried out off site with night time delivery of the over length
loads or carried out on site in a 7m wide section of the roadway. At least two pile casings

would be worked on at any one time during piling and delivery of casings and reinforcing
cages would be staged to keep the space requirements on the wharf to a minimum.

Additional space may be required from time to time for loading and unloading activities, but
these are short duration and can be planned to minimise disruption to other users.

Working areas would be fenced off using freestanding temporary mesh security fencing to
protect the public and all transportation and lifting operations would be covered by Traffic

Management Plans. For the option a temporary jetty (later described as option 1), the end of
the wharf will be fenced to protect the public using the patio area at the Cloud and the

Lighthouse art installation. Fences will be positioned such that pedestrians using exit doors

from the Cloud do not clash with construction vehicle movements. Refer to the site sketches
in Appendix 1 showing likely entry and exit arrangements.
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Alternatively, casing and reinforcing steel cage assembly and storage could be carried out
elsewhere with delivery by barge.

Concrete delivery would be by agitator trucks either to the jetty or to a concrete pump

installation at the northern end of Queen’s Wharf. This could be a fixed pump installation, or

a truck pump brought in for each pour. There are approximately 20 pours required to

complete the works and space will be required on the wharf to complete these. Concrete
pours should be coordinated with port activities to minimise disruption.

Refer to site sketches in appendix 1 that show the various layouts for each construction
method.

The final size of the area to be used may vary depending on the preferred construction
method. It is recommended, however, that, as a minimum, access is provided for key

deliveries to this area. It is Alta’s recommendation that concrete is delivered to the end of

Queens Wharf for both land based and marine based methods. Concrete pumped from this

location to the dolphin locations will be more efficient and reduce the risk of an interrupted
concrete pour associated with barging concrete.

2.3.3 Construction lighting

Temporary lighting may be required at the site for activities such as concrete pours which
may continue after dark. Lighting will be localised and directed at the specific activities to

minimise light spill to adjacent areas. Task lighting may be required for specific activities and
will also be required on marine vessels. Lighting levels will be designed to comply with the
requirements of the Unitary Plan.

2.3.4 Adjacent works

Access to the site on Queens Wharf will be from the street access on Quay Street, where

other significant works may be under construction at the same time. Deliveries to site will

require coordination with adjacent contractors and traffic management on Quay Street will
need to clearly delineate the access to this project.
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3

CONSTRUCTION METHOD

The construction method has been developed based on previous similar projects, utilising
techniques that are commonly used across the New Zealand construction sector.
The project works consist of the following key activities:
•

•
•
•
•
•

•
•

•
•

•
•
•
•

Preparation of management plans, programme, temporary works design and
resource planning including selection of the project team. This will include a Traffic
Management Plan that will consider the impact on local roads, particularly overlength deliveries, pedestrians and vehicles using Queens Wharf. It will also include a
construction Management Plan which will address environmental management
responsibilities and methodology.
Preparation of documentation specific to working in the port and marine
environment.
Mobilisation of construction equipment and facilities including temporary
freestanding security fencing.
Establishment of environmental controls including noise barriers and measures to
protect the marine environment.
Provision of safe access for construction equipment and personnel to each dolphin
and the gangway-way pile locations.
Procurement and delivery of materials including pile casing, concrete, reinforcing
steel cages, formwork, hollow core beams for the access-way, bollards, fenders and
other marine fittings, noting that delivery of some items including casing and
bollards will have lead times which need to be included in the programme.
Setting out the works.
Construction of the mooring piles including; supply, splicing, delivery and Installation
of pile casings, excavation including socketing, fabrication and placing of pile
reinforcing steel and concreting piles.
Breaking out and reinstating the existing wharf deck for the new bollard piles.
Forming, placing reinforcing steel, setting out and locating bollards, lighting and
capstan holding down bolts and electrical ducting and pouring and finishing concrete
for the dolphin decks and walkway pile caps.
Supply and installation of hollow core beams for the walkway, fitted out with
handrails.
Installation of electrical cables and wire and commission electrical fittings.
Installation and testing of bollards, fenders and other finishing works.
Demobilising
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3.1

Options for dolphin construction

The construction method has been developed based on working from either the existing

Queens Wharf using temporary access staging, or from floating marine plant, with a worksite
elsewhere and reduced works at Queens Wharf. Following this general concept, three

construction methods have been developed:
•
•
•

Construction of and working from a temporary jetty at the end of Queens Wharf
Using a jack-up type barge to work at each location
Using a floating type barge with simple spuds and dynamic positioning (primarily for
piling works) or alternatively using a conventionally moored barge with a casing
mounted drill such as a Bauer Fly Drill or a reverse circulation drill.

3.1.1 Option 1 – working from a temporary jetty

Option 1 is to construct a temporary jetty from the end of Queens Wharf, parallel to the
dolphin alignment with fingers to access each dolphin and walkway piers. An indicative

layout is shown appendix 1

The structure for the temporary jetty comprises modules of steel tube piles with transverse

steel pile crosshead beams and steel longitudinal beams and cross bracing. The connection

of the transverse crosshead to the piles is usually by means of short lengths of pipe with are

larger diameter than the pile, welded to the transverse beam at the spacing of the piles and
which fit over the driven piles.

The jetty piles would be installed using a vibro hammer suspended from a crawler crane
using a guide frame to ensure accuracy. Piles may require finishing with a suspended

hydraulic piling hammer. Once the piles in each group have been installed, the transverse
crosshead and longitudinal beam and deck structure are installed, and the crane moves

forward to install the next group. Dismantling the jetty will follow the same process with piles

being extracted using the vibro hammer.

The jetty will be designed by the contractor to support the piling crane, drill, concrete

delivery trucks and ancillary equipment. The fingers will be constructed to allow the drilling

rig to reach each pile casing. Pile casings will be installed through guide frames constructed
below the working deck which will keep them vertical and correctly located during driving.

Access to Queens Wharf for construction may be limited at times because of events on the
wharf and the handling of cruise vessels (although this is within the Customs area). To
mitigate the impact of the works it is anticipated that the piling equipment would be

mobilised in a single operation and remain in place for the full duration of the works. The

wharf will be used throughout the project for delivery of general construction materials and

specifically for ready mix concrete, either to a concrete pump or to the pour site on the jetty

and for personnel access. It should be noted by the contractor that there will be no provision
on the wharf for construction staff parking.
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The initial stages of the construction jetty will be constructed from the wharf. Material for the

temporary jetty will be progressively stockpiled within the construction yard at the end of the
wharf. Delivery of other items such as pile casings, reinforcing steel and formwork could be

delivered by a dumb-barge from loading sites elsewhere if access to Queens Wharf is too
restricted.

On completion of the works the jetty and temporary piles will be removed. This may require
the use of a vibro hammer to complete these works.

3.1.2 Option 2 – working from a jack-up barge
Option 2 is to use a jack up barge to provide a
stable platform for piling activities, particularly
drilling. This will be serviced by a dumb barge
delivering materials loaded elsewhere. The
jack up rig will be manoeuvred by tug.

Personnel will access the work face by a

workboat that could be operated from the
end of Queens Wharf.

There are two jack-up barges currently

located in New Zealand. One (“Tuapapa”) has

Jack up barge

A working platform that can be
floated into position and then

raised above the high-water mark

for construction activities. Benefits
for piling works are:

been used previously for construction of the

•

Devonport. It can support a working 100

•

Viaduct Harbour and for dolphins at
tonne crawler crane.

•

Stability during drilling

Improved pile accuracy

Can operate in a wider range of
weather and sea conditions

A crane mounted drill rig would give the reach
required to clean out the pile casings and drill
the sockets. A combination 70 tonne crane

with a CH75 drill would have the capacity to
undertake the 1.8m piles but this is at the

upper range of capacity and a 100-125 tonne

crane is recommended to safely handle the

heavy casings and reinforcing cages.

Alternatively, there may be merit in considering contractor proposed alternatives based on

more, smaller diameter piles, installed using lighter construction equipment which might

better suit available equipment.

Because the drill needs to work close to the pile, the jack up rig will work backwards as each

pile / pile-group is completed. The direction of construction will need to take into

consideration activities in the port to ensure that the barge does not encroach on cruise ship
or ferry operations.
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It is noted that the barge can work from either side of the dolphins, but from the start point
piling must advance progressively, as the crane will not be able to reach over completed
piles.

For this option concrete will need to be delivered by a floating pump line from Queens

Wharf, or delivered by barge. It is likely that the jack-up barge will extend beyond the berth
line on one side of Queens Wharf at some stages of pile construction but, it will not require

mooring lines outside of the barge area as will be required for a floating barge arrangement.

3.1.3 Option 3 – working from a floating barge

Option 3 is to utilise a floating work barge to support the crane and drilling equipment.

While lifting activities and driving the casings can accommodate some movement of the

barge, drilling inside the casings cannot, so the barge will require spuds (like a jack-up barge,

but without lifting the vessel’s hull out of the water) or dynamic positioning, to keep the

barge accurately located. Alternatively, the use of a drill supported on the pile casing such as
a Fly Drill or a reverse circulation drill would allow the use of a conventionally moored barge.

These items may require importation from Australia, or elsewhere.

The barge will be supported by a tug/mooring boat. The barge will be located to work

backwards from the outermost pile group as each pile group is completed. Mooring lines will
be located in consultation with port operations and the barge may have to be moved off

station when the berth is needed for cruise ship operations. This method is also susceptible
to weather delay if conditions are too choppy to allow safe or accurate construction of the
piles and may also be affected by prop wash in the port from ferry operations.

As with the jack up barge method, a floating concrete pump delivery pipe or delivery of
concrete by barge will be required.

SPUDDED “FLEXI FLOAT” BARGE WORKING WITH DECK MOUNTED CRANE
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3.2

Materials Handling

Major materials to be delivered to the construction activity include:
•
•
•
•
•
•
•
•
•

1.8m dia. steel pile casings up to 32m long and weighing approximately 23 tonnes
each (assuming a wall thickness of 15mm), depending on the casing wall thickness.
1.2m dia. casings for the walkway and 600 mm dia. casings for the new bollard piles
Pile reinforcing cages up to 40 metres in length and reinforcing bars for the dolphin
decks and pile caps.
Ready mix concrete.
Temporary jetty components (if this method is used).
Formwork materials.
Hardware for the dolphins including bollards, the capstans and fenders.
Hollow core beams for the walkway.
Diesel fuel and lubricants for the construction equipment.

3.2.1 Materials handling at Queens Wharf and the port

While access at Queens Wharf is restricted, all construction operations will require some
access to the wharf for handling of construction materials.

Option 1, using a temporary jetty, provides the easiest and most cost-effective means of

delivering materials and would utilise the wharf for the laydown of materials and could be
used for splicing of piles and reinforcement cages. Options 2 and 3 will require delivery of

materials by barge either from Queens Wharf or from an additional worksite away from
Queens Wharf and most likely at the port. Queens Wharf will still be required for

construction support to the marine operations.

Concrete delivery to the piling and dolphin construction is a critical activity given the size of
the pours (100m3 for a 1.8m diameter pile and 340m3 for a dolphin deck pour). Option 1

would allow ready mix concrete trucks to drive to the point of use, which mitigates the risk of

disruption to the concrete pour and cold joints being formed. For Options 2 and 3 concrete

can be pumped from the end of Queens Wharf via a floating pump line, similarly mitigating
the risk of disruption to the concrete pour. Whilst concrete can be delivered to the site by a
landing craft type barge, or a barge equipped with an access ramp suitable for the agitator

trucks, this method will be slower than direct or pumped delivery and may require two

barges running a shuttle service, increasing logistics risk and the likelihood of disrupting the
pour.

Alta recommends that for all construction options provision is made to supply concrete from
the end of Queens Wharf.

Pile casings at 32m long and the pile cages at up to 40m long are over length for delivery by
road and, regardless of where these are delivered, may need to be delivered at night under

escort using specialist trucks. An alternative to this is to splice weld the pile casings at

Queens Wharf or elsewhere. Sections can then be manufactured in 12m or 18m lengths for

delivery. Whilst splicing of piles can also be carried out during driving after each section is
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driven, this is difficult, will interrupt driving and increases programme risk, as all activities are
on the piling critical path.

Complete pile casings and reinforcement cages can be delivered to the work site from
Queens Wharf, or by barge from elsewhere in the port.

Using a combination of access from Queens Wharf and barging from offsite is an effective way
of constructing the works and provides the greatest level of flexibility to contractors.

For all activities, equipment refuelling will be carried out in specified areas to avoid or

contain any spillage and will require specific planning by the contractor and will require a
small fuelling barge for marine based operations.

3.3

Permanent piling construction

Once access has been established, the first

construction activity will be the piling for the

dolphins. Considering the geometry of the

Crane Mounted Piling Rig

of crane mounted piling equipment is

particularly useful in circumstances

piling and the likely access arrangements, use
considered to be the most appropriate

construction method. This will require a 100 to
125 Tonne crawler crane and a crane mount
drilling rig, a large (8 to 10 Tonne) diesel

powered vibrating hammer, a containerized
sediment management system, dewatering

pump and, either a concrete pump or tremie

Crane mounted drill rigs are

when the drill centre line is beyond
the reach of standard piling rigs.
For piling over water this means

that the piles can be accessed and

drilled while the base crane stands
on false work.

tube for pouring concrete inside the pile

Crane mounted drills are well

requirements, a hydraulic hammer may be

drilling as unlike crawler mounted

casings. Depending on the specification
required to finish off the casing drive to
ensure a seal into the East Coast Bays
Formation sandstone.

suited to large diameter shaft
drill rigs, they can easily

accommodate tooling up to 5 m
diameter or more.
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3.3.1 Sequence of work

The first activity is to establish a piling frame to support the casing while it is being driven. If
a jetty is used, the gated guide frames will be incorporated into the jetty structure. For the

jack up and barge operations the frame will consist of steel H-piles vibrated into the seabed

to form a grid with two or three levels of adjustable horizontal beams set to guide the casing
as it is being driven and maintain verticality. Moveable gates will be provided to aid

placement of the casings.

The pile casing is then lifted into place and driven, open ended, to refusal using the vibro

hammer. Each casing will take between 2 and 4 hours (depending on time taken to achieve

refusal) to pitch and drive providing they are driven in one length. Noise and vibration from
the vibro hammer can be limited using silenced equipment and power packs can also be
silenced. The affected area of seabed is limited to the area immediately adjacent to the
casing using this method.

VIBRO HAMMER IN USE ON A TUBULAR PILE

If the casing does not reach the anticipated level of the sandstone, the hydraulic hammer

may be required to complete the drive. Although the hammer and associated plant can be
silenced there will be impact noise from each hammer blow on the casing.

Once the pile casing is set in the sandstone, the crane mount drill is used to clean out the

marine sediments and drill the 10m socket into the rock. Skips are placed on the temporary
jetty or the barge to receive spoil excavated during drilling. During this operation there is a
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risk of material spilling from the pile and silt curtains will need to be placed around the

casing to contain this. Control of water including de-silting and spillage and safe removal of
spoil skips will be covered in the construction management plan to suit the selected
contractor’s methodology.

The Option 1 jetty method will allow the crane to be used to handle all the casings before

being rigged with the drill and then used to place reinforcing and concrete after drilling is

completed. This will improve construction efficiency. With Options 2 and 3 jack-up and barge
options, a second crane may be required as each pile will need to be completed before the

jack-up or barge moves and setting up and dismantling the drill each time is inefficient. The
final approach will be determined by the contractor’s selected barge and the size of plant

that can be established on it.

With the jetty option, it is also possible to use a self-propelled crawler drill such as a Soilmec

SR40 for the smaller piles instead of the crane mount rig as access may be able to be
provided closer to each pile.

SOILMEC SR40 TYPE PILING RIG

Working off a jetty as per Option 1, will allow all casings for an individual dolphin to be

installed before drilling and concreting operations commence. Options 2 and 3 using marine

plant will require individual or pairs of piles to be fully completed or, at least, drilled, before
the barge relocates, otherwise the drill may not be able to reach the driven casing.

While the casing is designed to finish approximately 1m above Mean High Water Springs,

temporary night caps can be placed over the piles when they are unattended to prevent risk
of flooding from wave action.

Once the pile has been drilled, the prefabricated reinforcing steel cage can be lifted into

place and lowered into the casing. This operation will dictate the size of the crane and the
length of boom. The cage will be fitted with centralisers to ensure the cover to the pile

Page 15 of 26

casing is maintained uniformly. Shorter lengths of cage can be spliced in situ if necessary.
The cages will be fitted out with engineered lifting points.

Concreting will then take place either using a tremie chute or concrete pump to ensure any

water in the casing is displaced and the concrete does not segregate. Wand vibrators will be
used to compact the concrete. If the tremie chute is used, concrete can be placed directly

from the delivery truck for Option 1, or by skip using the crane on the barge in Options 2

and 3. Alternatively a concrete pump located at the end of Queens Wharf can be used for all

options. It is noted that the 1.8m diameter piles will require approximately 100m3 of concrete

in a single continuous pour, so reliability of supply is important. Concrete will be supplied
from an established certified commercial batching plant.

SKETCH SHOWING THE TYPICAL PILING SEQUENCE AS DESCRIBED

Pile socket into rock

Spillage of concrete from the top of the pile casing is a risk. This may be caught by a

temporary trough placed around the pile casing to prevent it entering the water. Concrete
pump lines will be cleaned into a skip. Waste will be disposed of offsite before it sets.

A practicable order of construction is to complete piling for the outer dolphin, followed by
the piling for the inner dolphin followed by the walkway piles, noting that the southern

bollard piles can be carried out while the temporary jetty is under construction as these can
be installed by a crawler drill rig.
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For Option 1, temporary jetty method, construction of the outer dolphin deck can commence
while piling for the inner dolphin is being undertaken. For these activities to be constructed

concurrently in Options 2 and 3 working from barges, a second, smaller floating barge would
be required.

3.4

Dolphin Construction

Once piling is completed for a dolphin the jetty deck and temporary piling will be modified

to accommodate the installation of falsework and formwork for concreting. Brackets can be

fixed to the permanent pile casings to provide support for steel falsework beams. Sand jacks
or a similar system can be used to enable the formwork to be lowered easily to facilitate

stripping of the concrete once it is sufficiently cured. The falsework and support system will
need to be designed for the concrete live loads which are likely to be high and will dictate

the sizing of the falsework. The soffit formwork will be made up using construction plywood
with the edge forms braced back to the soffit form supports. The soffit forms will be

fabricated in strips which can pass between piles when being stripped. Once the formwork is
placed, the prefabricated reinforcing steel and all holding down bolts will be fixed in place,

inspected and the pour cleaned out using compressed air ready for concreting. Concrete will

be placed either directly from the delivery truck off the temporary jetty or by skip or concrete
pump. Care will be taken to avoid and control concrete spillage.

Each dolphin deck structure will require approximately 240m3 of concrete. This can be

undertaken as a single pour provided continuity of supply can be arranged but will take 8 to
10 hours to complete including finishing and may require extended working hours for each

dolphin pour. Heat of hydration in the thick slab will be controlled as specified. Pours can be

undertaken at night if required for traffic management reasons but is not preferred for safety
reasons.

Once the slab has reached its required stripping strength, the sand jacks (or similar) will be
used to lower the soffit form and beams. Access below the soffit could be by suspended

working platforms with open grate floors which will allow the water to pass through at high

tides. The sections of formwork will be removed from under the slab by the crane or may be
floated out. Fabrication should be robust enough, so the formwork can be re-used on the
second dolphin.

The preliminary design identifies precast pile caps for the walkway. This will limit concreting

to stitch pours which will be carried out when the concrete crew is available between major
pours.

The bollards, capstan, lighting & fenders will be installed as the crane is available once the

concrete has cured sufficiently. Care will be required to accurately set out the holding down
bolts and hold them in place during concreting.
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3.5

Walkway Construction

A walkway design comprising double hollow core beams is being considered to maintain a
minimum and consistent visual effect. These will be manufactured off site and delivered

either to the temporary jetty, or the port for delivery to site by barge. Erection will be carried

out using the crane on the temporary jetty or the barge. For Options 2 and 3 the barge will

need to be relocated for each lift along the length of the walkways. Ideally, each beam will be
fitted out with handrails before erection, to reduce works on the completed walkways.

Installation of the beams on the dolphins will be carried out after the concrete has reached
the required strength so that curing time is an important component of the programme.

3.6

Bollard Installation

As the Queens Wharf is a heritage listed structure, care must be taken to preserve the

structure as much as possible. Where possible the slots for the new bollard piles at the south

end of Queens Wharf will be saw cut and removed in segments for disposal. Use of breaking
may be required for thick sections where cutting is not possible, but this is to be minimised.
Nets will be used to prevent debris falling into the harbour. Cutting and breaking will be a
high noise activity and may require temporary noise shields around the operation.

Piles can be installed using the same technique described in section 3.6 or a self-contained

crawler drill such as the Soilmec SR-40 could be used as access is good. It will be supported

by a crane to handle casings and reinforcing steel cages. An assessment of the deck capacity

of the wharf will need to be undertaken prior to bringing heavy plant onto it. Additional

temporary works may be required to spread the load across a wider area or increase the
capacity of the deck.

Once the piles have been completed, connectors for the reinforcing steel will be drilled and
fixed into the existing slab, the deck sections will be formed, the holding down bolts
accurately located, and the deck sections progressively poured and finished.

Bollards will be installed and tested when the concrete has reached full strength.
The work site will be fenced off locally to protect the public while these works are
constructed.

3.7

Fender Installation

The current design includes two new fender cluster units at the northern end and centrally

on the existing wharf. These comprise new timber fender piles, new UHMW-PE fenders, new

walers and wire fender ties. This work can be carried out once work on the southern bollards
has been completed. The piling crane will install the new fender piles using a top drive drop
hammer and leader.

Some localised demolition of the existing wharf will also be required for installation of the
new fenders. As above, sections are to be saw cut to avoid over break wherever possible.
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Where necessary hydro-demolition will be used near the heritage rail tracks to prevent

damage. Netting or some other restraint will be required to prevent debris falling into the
harbour. Fender installation will be carried out from a scaffold working platform and
workboat.

The work site will be fenced off locally to protect the public while these works are
constructed.

3.8

Health and safety & general environmental considerations.

This project incorporates several heavy lifts in addition to working over water. All lifts will
require engineering analysis, in particular those made off floating equipment. Detailed

hazard analysis will be required and appropriate lifesaving and environmental protection

equipment such as lifejackets, lifebuoys, workboats and spill containment kits. It is noted that
some diving work may be required. Divers used will be properly qualified and operations will
be subject to specific work plans.

Movement of floating equipment will be subject to conditions and rules applicable to the

port and loading stability analysis should be carried out for all heavy materials delivery and
other construction activities using floating equipment.

Construction of the dolphins and northern fender cluster will introduce possible hazards for
passing boats, with the potential for collisions if vessels are not steering an appropriate

course or without the appropriate measures in place. Once construction has reached a point
where the structure is clearly visible above sea level, the risk will largely be limited to night

hours.

Mitigation measures, which are consistent with those used on other recent waterfront
projects, will include:
•
•
•
•
•
•
•

Notification of the Harbourmaster and Port of Auckland Harbour Control and pilots
before work starts.
The work site will be advised to marine traffic via Harbourmaster broadcasting/Notice
to Mariners at least 14 days prior to commencement of works.
Specific notice of the work will be issued to yacht and boat clubs in the Waitemata
Harbour, ferry operators, the Coastguard and the Police Maritime Unit.
The Contractor will be required to maintain regular contact with the Harbourmaster
and Harbour Control during the construction period.
The work site will be marked with buoys.
All barges, watercraft, work site marker buoys, temporary staging and the dolphin will
be lit at night so that they are visible to passing watercraft.
Closure of parts of Queens Wharf where required for construction purposes,
particularly for health and safety reasons.

The construction period will be staged to avoid the peak cruise ship season, but cessation of
work and movement of equipment may be required to accommodate berthing requirements
from time to time.
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4

CONSTRUCTION PROGRAMME

Refer to Appendix 2 for an indicative construction programme, based on the use of a
temporary jetty which is presumed to be available, without major modification, from

contractor’s existing plant holdings. It is noted that preparation and mobilisation of a jack up
rig or a dumb barge operation may take slightly less time to prepare and mobilise as the
jetty installation but piling activities and deck construction activities will take longer.

The construction duration is 10 to 12 months from signing of the contract. The programme

does not make allowance for time lost because of port activities requiring closure of the site
but the suggested contract period does provide some float for unforeseen delays.

It is considered that a contract period of 12 months would be reasonable for this project. The

award of a construction contract should be timed for major construction activity to avoid the
peak cruise ship season if possible.

4.1

Activity Schedule

This section provides a breakdown of key programme activities and anticipated durations.

4.1.1 Construction of Temporary Staging Platform
Activity

Duration per
pile

*Duration

per group
(70 piles)

Set up crane and vibro for temporary staging installation

0.5 hrs

35 hrs

Installation of temporary 610mm diameter steel piles

1 hrs

70 hrs

Installation of temporary staging platform

1 hrs

70 hrs

Subtotal

2.5 hrs

175 hrs

Job efficiency factor (working over water, weather etc) 0.75

3.3 hrs

233.3 hrs

Durations may be longer depending on ground conditions. For
the purposes of noise assessments, 15–45 minutes of vibration

can be assumed for a duration time of 60-120minutes per pile

4.9 weeks
(48hr week)
*Number of piles to install will depend on contractor’s final

temporary works design. It is assumed a pair of piles will be
installed at 5m spans to support the temporary staging. An

estimated 4 piles for each finger and 10 around each dolphin,
approximately 60-70 piles for the entire temporary jetty.
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4.1.2 Typical 1.8m pile sequence, based on the jetty option is:
Activity

Duration per
pile

Duration per
group

(7 piles)

Set up crane and vibro for casing installation

0.5 hrs

3.0hrs

Set up guide frame including deck opening and removal

2.0hrs

12.0hrs

Lift, set and drive casing (assumes full length casing-no in situ

4.0hrs

24.0hrs

Allowance to seal pile casing with hydraulic hammer

*0.75hrs

4.5hrs

Dewater casings & fit spillage control (Parallel activity)

0 hrs

0 hrs

Drill out casing including socket 10m

8.0 hrs

48.0 hrs

Final clean out each casing

0.5 hrs

3.0hrs

Pick up & install reinforcing cage

1.0 hrs

6.0 hrs

Concrete (100m3 @ 20m3/hr)

5.0 hrs

30.00 hrs

Sub Total for construction

21.75 hrs

130.5 hrs

Rig crane mount drill 4 hrs (Assume 1 required as do all casings

0.6 hrs

4.0 hrs

De-rig crane mount drill 4hrs (Assume 1 required as do all

0.6

4.0 hrs

Total

22.95 say 23

138.5

Job efficiency factor (working over water, weather etc) 0.75

30.7 hrs

185 hrs

3 days

3.8 weeks

splices. Access via man cage- delivery in parallel.)

durations may be longer depending on ground conditions. For

the purposes of noise assessments, 300 strikes over 15 minutes
for each 45 minutes of work can be assumed.

at one setup) Spread at 0.6hrs/pile

casings at once) Spread at 0.6 hrs/pile

hrs

(48hr week)
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4.1.3 Construction of the dolphin deck
Activity

Duration

Dismantle jetty working platform

16 hrs

Install brackets around casings (2 crews 4 hrs each =12hrs total

12hrs

Install sacrificial formwork piles (4 no)

8 hrs

Install falsework bearers & set jacks

16 hrs

Place soffit form (225 m2 @1.5mh/m2 x 6man crew)

56 hrs

Place side forms. (70 m2 @ 2.25 mh/m2 x6 man crew)

26 hrs

Place rebar (parallel activity-allow 3 day overlap)

24 hrs

Install holding down bolts 8 sets @ 4hrs each some overlap

30 hrs

Clean out and inspect

4 hrs

Pour and finish concrete (260m3 @ 30m3/ hr = finish & clean up)

12 hrs

Strip side forms & clean (70 m2 @ 1. 25 mh/ m2 x6 men)

14hrs

Dismantle and strip out soffit forms & falsework

72 hrs

Finish concrete –parallel activity
Total

290 hrs

Efficiency factor 75%

386 hrs (8 weeks)

For program add curing time

14 days (2 weeks)
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4.1.4 Construction of 4 walkway piles (jetty option assuming drilled & socketed) and
new Southern bollards (7 No)

Activity

Duration per

Duration per

Set up crane and vibro for casing installation

0.5 hrs

2.5hrs

Set up guide frame

2.0 hrs

10.0 hrs

Lift, set and drive casing (assumes full length casing-no in situ

2.0 hrs

10.0 hrs

Allowance to seal pile casing with hydraulic hammer

0.5 hrs

2.5 hrs

Dewater casings & fit spillage control

0.5 hrs

2.5hrs

Drill out casing including socket 10m

2.0 hrs

10.0 hrs

Final clean out each casing

0.25 hrs

1.25 hrs

Pick up & install reinforcing cage

1.0 hrs

5.0 hrs

Concrete (11m3 @ 20m3/hr)

0.5 hrs

2.5 hrs

Subtotal

9 .25 hrs

45.0 hrs

Rig crane mount drill (Assume one only per set up) Spread at

0.8hrs

4.0 hrs

Remove crane mount drill (one only) Spread at 0.8hrs/pile

0.8 hrs

4.0 hrs

Total

10.85 hrs

53 hrs

Job efficiency factor (working over water, weather etc) 0.75

14.4 hrs

71 hrs

1.5 days

1.5 wks.

splices. Access via man cage- delivery in parallel.)

0.8hrs/pile

pile

group
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4.1.5 Installation of Additional Timber Fender Piles
Activity

Duration per group

Cut out existing kerb 4 locations 15mins – 30 mins each

1 to 2.0 hrs

Installation of 10, 400mm dia timber piles – Drop hammer from leader

10 hrs

bar. 15-20mins driving time per pile.

(10 piles)

NB: durations may be longer depending on ground conditions. For the
purposes of noise assessments, 300 strikes over 15 minutes for each
pile can be assumed.

Prepare access deck to access piles and build lattice structure 2 to 4

20 to 40 hrs

Installation of cast-in anchors to pier

10 hrs

Construction of fender lattice structure - 3 to 4 days

30 to 40 hrs

Removal of access deck – 1 to 2 days

10 to 20 hrs

Total

124 hrs

Job efficiency factor (working over water, weather etc) 0.75

165 hrs

days

4.3 wks

4.1.6 Erection of beams

The maximum beam length is approximately 18m to 20m. A standard 650 series single beam
weighs approximately 1 Tonne /metre. This is likely to require two cranes to position and

place because of the reach. An allowance of 1 day per beam is realistic, giving a total of 5

days for the layout shown in the preliminary design. It is assumed that a secondary deck
pour will not be required and that handrails will be pre-assembled.

4.1.7 Assembly of temporary jetty

This will most likely be modular in bays of 5-6m. The programme is based on completing 3

bays per week. Including the walkway fingers and dolphin working platforms, an equivalent

24 bays will be required giving 8 weeks to complete installation. Removal on completion will
be quicker, taking approximately 4 weeks. Procurement of casings and reinforcing steel will

be carried out in parallel, noting that a long lead item is the supply of casing material which
may have to be procured overseas unless spiral welded pipe (available locally) is acceptable

to the designer and the contractor.
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5

CONCLUSIONS

The three options presented for access are credible and can be readily constructed by a
range of contractors with similar experience in Auckland and New Zealand. Using well

established methods and experienced contractors will assist in mitigating safety, construction
logistics, programme, cost and, ultimately, environmental risks during construction.

In all cases provision should be made for access to Queens Wharf for construction activities
and laydown. The final extent of this will be determined by the contractor’s preferred
methodology.

The programme adopted is based on Option 1 as a base case and is considered reasonable
for Options 2 and 3 at this stage. The total time on site will be between 10 and 12 months

and this may vary depending on the contractor’s methodology. The level of programme risk

may also vary depending on whether a temporary jetty or floating plant method is adopted
and the extent of work restrictions due to port activities.
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APPENDIX

Appendix

Description

Source

Appendix 1

Site sketches

Alta

Appendix 2

Indicative Programme

Alta
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Queens Wharf Mooring Dolphins - Indicative Programme
ID
1
2

Task
Mode

Task Name

Duration

Start

Contract Award

0 days

Mon 5/11/18 Mon 5/11/18

Finish

Site Establishment and Temporary Works

90 days

Mon 5/11/18Fri 8/03/19

3

Prepare and approve management plans

3 wks

Mon 5/11/18 Fri 23/11/18

4

Temporary works design

3 wks

Mon 5/11/18 Fri 23/11/18

5

Prepare site and mobilise plant

1 wk

Mon 5/11/18 Fri 9/11/18

6

Prepare temporary jetty

6 wks

Mon 5/11/18 Fri 14/12/18

Install temporary jetty and fingers to dolphins

12 wks

Mon 17/12/1 Fri 8/03/19

80 days

Mon 12/11/1Fri 1/03/19

7
8

Critical Procurement

9

Procure pile casings ‐ 1800

10 wks

Mon 12/11/1 Fri 18/01/19

10

Procure pile casings ‐ 1200

5 wks

Mon 19/11/1 Fri 21/12/18

11

Splice pile casings ‐ 1800

4 wks

Mon 21/01/1 Fri 15/02/19

12

Splice pile casings ‐ 1200

2 wks

Mon 24/12/1 Fri 4/01/19

13

Procure walkway beams

10 wks

Mon 19/11/1 Fri 25/01/19

14

Procure bollards, fenders and capstans

16 wks

Mon 12/11/1 Fri 1/03/19

30 days

Mon 11/03/1Fri 19/04/19

15

1200 dia piling and associated works

16

Mobilise piling crew for 1200 dia piles

2 wks

Mon 11/03/1 Fri 22/03/19

17

Pile 1200 dia piles for bollards

2 wks

Mon 25/03/1 Fri 5/04/19

18

Pile walkway piles 1 and 2

1 wk

Mon 8/04/19 Fri 12/04/19

19

Demobilise piling ‐ 1200 dia

1 wk

Mon 15/04/1 Fri 19/04/19

20

100 days

Mon 11/03/1Fri 26/07/19

21

Mobilise piling crew for 1800 dia piles

4 wks

Mon 11/03/1 Fri 5/04/19

22

Pile outer dolphin piles

7 wks

Mon 8/04/19 Fri 24/05/19

23

Move and re‐establish

1 wk

Mon 27/05/1 Fri 31/05/19

24

Pile inner dolphin piles

7 wks

Mon 3/06/19 Fri 19/07/19

25

Demobilise piling ‐ 1800 dia

1 wk

Mon 22/07/1 Fri 26/07/19

85 days

Mon 3/06/19Fri 27/09/19

26

1800 dia piling and associated works

Concrete works

27

Construct outer dolphin deck

6 wks

Mon 3/06/19 Fri 12/07/19

28

Construct inner dolphin deck

6 wks

Mon 22/07/1 Fri 30/08/19

29

Place walkway beams

4 wks

Mon 2/09/19 Fri 27/09/19

150 days

Mon 4/03/19Fri 27/09/19

30

Bollards and Fenders

31

Install and test new bollards southern wharf

2 wks

Mon 4/03/19 Fri 15/03/19

32

Install new fenders southern wharf

4 wks

Mon 4/03/19 Fri 29/03/19

33

Install capstan and bollards outer dolphin

4 wks

Mon 15/07/1 Fri 9/08/19

34

Install capstan and bollards inner dolphin

4 wks

Mon 2/09/19 Fri 27/09/19

2 wks

Mon 30/09/1 Fri 11/10/19

Qtr 4, 2018
Oct

Nov

5/11

Dec

Qtr 1, 2019
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Jun

Qtr 3, 2019
Jul

35
36

Finishing works and demobilisation
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