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Lessons learned from one of New Zealand’s most challenging civil engineering projects:
rebuilding the earthquake damaged pipes, roads, bridges and retaining walls in the city of
Christchurch 2011 - 2016.

Bridge of Remembrance poster for awards
application

Story:  Bridge of Remembrance and Memorial Arch

Theme: Construction

A poster which was prepared to go with the award application for the Canterbury Heritage
Awards 2016.

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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BRIDGE OF REMEMBRANCE TRIUMPHAL ARC
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S E I S M I C S I R E N G I H E N I N G Stronger Christchurch Infrastructure Rebuild Team (SCIRT) is responsible for rebuilding Christchurch’s earthquake damaged horizontal infrastructure following the earthquakes of 2010

Christcharch CBD

Client Part of the SCIRT Programme, funded by Christ-
church City Council and New Zealand Government

Structural Engineer Opus International Consultants, seconded to SCIRT

Completion Date November 2015

Damage from February 2011 Earthquake
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The Bridge of Remembrance Triumphal Arch suffered moderate damage in the February 2011
earthquake. This prompted seismic assessment by Opus Consultants on behalf of Christchurch
City Council. The project was transferred to the SCIRT alliance with the Opus structural engineers
seconded to SCIRT to develop the strengthening solution.

Seismic Assessment

Modal Analysis:

o 1:500 year earthquake assessed

o Very low flexural & shear capacity in both out-of-plane and in-plane directions
o Very low ductility due to minimal reinforcement content

o Potential brittle failure modes

D Conclusion—earthquake prone

Rocking analysis:

o Potential to rock out-of-plane with capacity for 1:2500 year earthquake if a reliable rocking
mechanism can develop

D Several issues exist which prevent the development of a reliable rocking mechanism

o No rocking can occur in-plane

D Conclusion—earthquake prone but there is an opportunity for significant improvement in

performance by utilising rocking

Issues to overcome to enable development of a reliable rocking mechanism

o Integral wingwall only on the north side induces torsional effects (Fig. 5a)

D Inner columns are significantly wider than the outer columns preventing out-of-plane
rocking at the base (Fig. 5a)

o Transfer of shear across the potential rocking plane relies on dubious shear friction interface

o Potential shear failure of supporting wall face due to minimal shear links in the columns and
no reinforcement in the footings (Fig. 2b)
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Figure 2: a) Rocking scenario’s considered in the assessment; b) Potential brittle failure mechanism during
rocking

and 2011. SCIRT is made up of people from many organisations. The head contractual agreement within SCIRT is an alliance between owner participants and non-owner participants. The
owner participant organisations are: Canterbury Earthquake Recovery Authority, New Zealand Transport Agency and Christchurch City Council. The non-owner participant organisations
are: City Care, Downer, Fletcher, Fulton Hogan and McConnell Dowell. There are also many other Christchurch-based companies that play a vital role in helping to deliver the SCIRT pro-
gramme of work of more than 500 projects completed from 2011 to December 2016.
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