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Rebuilding Infrastructure

rebuilding the earthquake damaged pipes, roads, bridges and retaining walls in the city of
Christchurch 2011 - 2016.

I Lessons learned from one of New Zealand’s most challenging civil engineering projects:
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Triumphal Arch and Bridge of Remembrance
communication updates

Story:  Bridge of Remembrance and Memorial Arch

Theme: Construction

A series of communication updates provided by SCIRT’s Downer Delivery Team to the
Christchurch City Council. These updates detailed the progress of the Arch and Bridge
restoration.

This document has been provided as an example of a tool that might be useful for other

organisations undertaking complex disaster recovery or infrastructure rebuild programmes.

For more information about this document, visit www.scirtlearninglegacy.org.nz
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This work is licensed under a Creative Commons Attribution 3.0 New Zealand License.

The authors, and Stronger Christchurch Infrastructure Rebuild Team (SCIRT) have taken all reasonable care to ensure the accuracy of the information
supplied in this legacy document. However, neither the authors nor SCIRT, warrant that the information contained in this legacy document will be complete
or free of errors or inaccuracies. By using this legacy document you accept all liability arising from your use of it. Neither the authors nor SCIRT, will be liable
for any loss or damage suffered by any person arising from the use of this legacy document, however caused.
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28/06/2013

SCIRT is rebuilding the city's earthquake damaged roads, water, wastewater and stormwater pipes.

Triumphal Arch and Bridge of Remembrance June Update

Triumphal Arch

The work site around
the Triumphal Arch
has been  fully
| established and s
now secure.
Weather conditfions
in the middle of June
have caused some
delays but things are
back on tfrack and
some exciting work
has begun.

June has seen some major preliminary works
take place on site to prepare the arches for
strengthening. Firstly the removal of the two
lions. The ornate lions were removed for their
protection. They have been removed in the
original sections in which they were sculpted,
four sections each, one section lifted off at a
time. There were no concerns liffing the heads.
The stonemason has specially made crates for
each lion head which has been labelled,
photographed and securely locked away.

The construction tfeams have created openings,
by cutting through the concrete in both the major
and minor arches. The
opening of the minor
arches were
undertaken where the
lions were formerly
., positioned. An internal
! visual inspection was
g Undertaken, the minor

§ arches were dry and
the fimber formwork
was in a reasonable
This was not the case for the major

condition.
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arches, the visual inspection unveiled very wet and
rotten timber formwork. During visual inspection of
the columns the teams found ftwo, six inch thick,
concrete slabs. These concrete slabs have openings to
allow access to lower levels. With these findings further
investigates will need to be made into the
re-strengthening design. The completed video
inspection and surveying of the internal arches will be
undertaken by 3 Way Solutions and is scheduled for
early July. Detailed dimensions will be provided to the
SCIRT designer for confirmation of the internal design
strengthening methodology.

Bridge of Remembrance

Bridge works are planned to commence when the
stonemasons are finished working on the Arch.

As work on the bridge will be primarily accessed by the
river SCIRT confractors Downer have engaged the
services of an ecologist to
ensure aquatic life will not be
effected.

Coming up in the next month

. Removal of the of the internal timber formwork.

. Investigations into the concrete shelves in the
major arches.

. Stonemasons visiting Tasmania to source
additional stone from the original quarry.

. River ecologist to survey river bed and provide
feedback on possible trout spawning sites before
installation of the temporary river dam.
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SCIRT is rebuilding the city's earthquake damaged roads, water, wastewater and stormwater pipes.

Triumphal Arch and Bridge of Remembrance July Update

Triumphal Arch

July has been a month of internal investigations, and
readying the Triumphal Arch for the structural
reinforcement.

The team on-site has been busy removing the timber
formwork inside the arch which will be replaced with
steel casing. We are now 90% of the way through this
removal.

To allow access to the %
inside of the arch the top ||/}
has been removed and |/
an over hang scaffold
has been put in place so
that the structure is not i
damaged while we
investigate the internal

structure.

The bronze plagues on
the arch have been

removed and taken
away for historic
preservation

Image one: original wooden form

When the plaques were being removed, the team
found names carved on the underside, believed to

be those of the men that constructed the arch.
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Image two: where the plaques were removed
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A second survey will take place to investigate further
inside the Arch for the purpose of design and forward
planning. Scaffolding around the Arch will then be
dismantled and work will begin on the Bridge of
Remembrance.

Bridge of Remembrance

This month we have been planning for the work that will
be undertaken to repair the Bridge of Remembrance.
The Stonemason has visited Tasmania to source the
stone specific to quarries of that region. Unfortunately
with many quarries now closed down, the search will
have to go further a field to look on private land in
Tasmania.

Environmental planning has been taking place and a
design set out for a guttering that will collect any debris
made from the stone cutting while the stone masons
remove the damaged stonework on the bridge.
Coming up in the next month

o Erection of the scaffolding around the bridge.

o On-going investigations to source the stone for
the Bridge of Remembrance

o Stonemason to start taking down the damaged
stone work on the bridge.
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SCIRT is rebuilding the city's earthquake damaged roads, water, wastewater and stormwater pipes.

Triumphal Arch and Bridge of Remembrance October Update

Triumphal Arch

Work s Arch.
Although there has been little visual progress there has been

progressing well on the Triumphal
a great deal of investigation work taking place behind the
scenes. The investigations have provided new information
about the internal structure of both the minor and the major
arches.

Investigation work has shown that the internal dimensions
vary from the as-built drawings in both the major and minor
columns. Concrete ‘shelves’ have been discovered in the

major columns.

The concrete shelves provide no structural purpose and can
be safely removed. Changes are required to the internal steel
column design.

A modified design is required for the minor arches. On-going
discussions with Southern Cross Engineering, the Designer
and Downer are progressing. When the redesign is finalised a
large scale timber box template will be created and lowered

into the columns. Once this test is complete and design

approved, Dower will be in a position to order the steel.

Early testing with a smaller timber box
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Rémoving the scaffoldng from the Triumphal Arch

The scaffolding that was in place for the initial investigation
works has been deconstructed. The tiles and coal tar around
the base of the arch is now being removed in preparation for
piling and foundation work.

On-going work
Remove tiles around the base of the Triumphal Arch.

Remove several layers of coal tar beneath the tiles.

Sub-Contractor, Piletech is preparing a screw pile design

for submission to SCIRT designers.
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Bridge of Remembrance

The Tasmania quarry that supplied the original stone closed a
number of years ago. The Stonemason has found an
alternative stone sourced from the same area in Tasmania.
The stone has been analysed and has identical characteristics
to the original stone. The alternative stone has been
approved by CCC Heritage Advisor, Jenny May, and CCC Asset
Owner, Maria Adamski.
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Capping stone removed from the north parapet

Capping stones have been removed off the parapets to access
lower stones that need to be realigned. There are a small

A stonemason imploding a damaged stone.

number of stones situated at the base of the parapets that
are damaged. These are surrounded by many undamaged
stones. The stone masons are carefully removing the
damaged stone using a method called imploding. Imploding is
where the stone is collapsed inwardly enabling the
undamaged stone to remain intact.
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Now that the CCC Heritage Advisor has agreed on the mortar
mix the teams are progressing with relaying stone on the
north parapet.

Spalled stone, splintered pieces from the surface of the stone,
will be fixed back in place. Stone with natural spalling will be
left as this is part of the bridges history.

Coming up in the next month

e Work continues on replacing stone that has been

removed.

e To strengthen the parapets 1.2m stainless steel pins are to
be drilled and installed through several layers of stone.
The caps will then be put back in place.

e Damaged stone around the Northwest abutment will be
removed.

Environmental

Bidim cloth is being used on scaffolding overhanging the river
to catch debris and filter any run-off from the stone cutting.

A second system installed in the river below is a floating
boom and silt curtain. This system will catch any debris that
escapes the Bidim cloth.

Community Engagement

Downer wanted to involve the community in creating a larger
scale model and met with the principal and technology
teachers from Christ’s College. Downer proposed a model
competition. Students from three Year 10 classes will

compete against one another to create a large-scale model.

The model must
demonstrate  the
technical repairs to

the Triumphal

Arch. The three
classes will focus
on this project

during terms three
and four. The |
models  will be
judged by SCIRT
and the winning model will be

Example of a model

displayed at the Triumphal Arch site later in the year.

The Communications team are in the process of arranging
site visits for students from local schools such as St Michael’s
School.

Options are being considered for a Bridge Open Day.
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SCIRT is rebuilding the city's earthquake damaged roads, water, wastewater and stormwater pipes.

Triumphal Arch and Bridge of Remembrance November Update

Triumphal Arch

As work continues on the Triumphal Arch the Downer crew
are learning more about the original construction of the
structure and surrounding area. This has resulted in a
number of unexpected findings.

A hydro excavation contractor is working with the engineers
to investigate the proposed pile sites. In the south east pile
position a number of services have been exposed including
four high voltage cables. Discussions are in progress with
Orion to have these cables redirected before the piles are
installed.

Surveying of the void inside the minor arches continues as
they are different to the original plans. Confirmation of the
dimensions at the base of the void is required by the
designer. From these dimensions the steel columns will be
fabricated that will be inserted inside the minor arches.

Layers of coal tar and sand under the tiles
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excavation hole

Lifting the coal tar from around the base of the Arch
continues. The Downer crew have been surprised to find four
separate layers of coal tar which is being removed in
preparation for the installation of the piles. Uncovered
beneath these layers of coal tar and sand is the original
kerbstone that was in place when cars drove under the
arches.
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Bridge of Remembrance
Work is progressing on the bridge.
. On the south parapet all the stainless steel pins have

been installed. Now this is completed the capping
stones can be replaced.

. All the capping stones on the north parapet have been
replaced.
. There is a large crack on the northwest abutment of

the Bridge that can be seen from Remembrance Park.
Half of the stone around this crack has been removed.
Once all the stone has been removed we will
investigate the extent of damage to the concrete
interior of the abutment. Cracks found in the concrete
will then be repaired. Stone that is in good condition
and stone that is repairable will then be re-laid.

Armistice Day

The Returned Services Association, RSA, are holding the 2013
Armistice Day Service at the foot of the Sergeant Henry
Nicholas VC MM statue in Remembrance Park beside the
Bridge of Remembrance. Downer have been in
communication with the RSA. In respect to those New
Zealanders who gave their lives for us in World War | and all
subsequent conflicts across the Globe we will be attending
the service at 11.00am on Monday 11 November 2013.

Community Engagement

Downer is organising a Bridge Open Day in the Central City.
This will be on Saturday 30 November 2013 between 10am
and midday. There will be Downer engineers, environmental
and communications staff available at the Bridge of
Remembrance and the Colombo Street Bridge to inform the
public of the work we have completed to date and what is yet
to be done. These two bridges are in walking distance of each
other along the banks of the Avon River. We expect that many
of the public will come and _
participate in the Open Day
either on foot or on bicycles g

and afterwards enjoy lunch in s
the Central City .
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Close up view of crack
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Sourced from LINZ data, Crown Copyright reserved
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