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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.
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Examples of the technical update newsletter which detailed SCIRT innovations.

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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Technical Group Updates Innovations and Technical groups

o Wastewater — Jeanette White

Innovations: thlS ISSue
An innovations prioritisation matrix has been established and used Updates from Technical groups
successfully to asses and prioritise innovations based on a number of Innovation of the month-DD Drainage
different criteria including cost, speed of implementation and frequen- Callaghan Innovations
cy of use.

There are a number of innovations which have been assessed using
the matrix and have been moved forward to the research stage of the
innovation process including the following:

e Vented manhole lids

e  Micro-tunnelling

e Manhole cones

e Vertical lateral risers

e Restriction of long socket connections to specific design areas

Standard drawings, SS paper , guidelines and specifications:
Innovations which have been approved through Scope and Standards

include:

e Pipe embedment options -SS 211
e Plastic manhole chambers-SS 206 Howard Simpson
 Changes to the pre-cast Circular manhole-SS 163 Citycare site visit to inspect repair methods
Refer the Scope and Standards folder on the general drive for more

information on these papers.

Specifications have been updated for CIPP lining and a pre-approval
process for Delivery Team lining sub-contractors is currently being de-
veloped .

Standard repair drawing formats and tables have been developed to-
gether with the Land Drainage technical group and 12 D/ CAD repre-
sentatives. These are currently being trailed within the Blue Team be-
fore a final version is disseminated SCIRT wide. Representatives form
the technical group visited Citycare last week to inspect standard re-

pair methods in order to produce a standard repair detail sheet.

Technical group representatives are currently working with Pump Sta-
tion representatives to complete at trafficable pump and vacuum

chamber lid detail .

Geotechnical- Louise Kendal Riches Testing accessibility of plastic manhole

chambers for CCTV cameras with Citycare
Lessons Learnt:
(Scope and Standards Paper 206)
e Visit site frequently, especially if site supervisors change.
e Look beyond our asset sites, especially for drainage issues.
e Discussions on site may lead to confusion, follow up with an email

or sketch.

Standard drawings, SS papers, guidelines and specifications:

Scope and Standards paper SS217 which presented a decision mak-
ing tool to allow designers to adopt a design life of less than 100 years
for retaining walls in certain circumstances has been approved. De-
signer Guideline 51 relating to the design life of retaining wall also has

been approved and available on the Project Centre library

A Soil Nail Installation specification has been drafted and is

Soil Nail wall installation

currently under review.
London Street Lyttelton
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Innovations and Technical groups

o Pump Stations-Patrick Marshall

Lessons Learnt:

PS Control Cabinet Issues-There have been a number of issues identi-

fied with the current design including :

e Insufficient space around Radio unit to allow for connection to ra-
dio setup port etc.

e |ssues with the current aerial mounting bracket arrangement due
to pole diameter size, and corrosion of bolts when needing to un-
do. Suggested solution was to use a standard Hi-Tec aerial mount-
ing bracket

Hoon Hay pressure 01-

e Delivery team failed to confer with SCIRT Designers and Pressure

Sewer supplier on the detail and understood the minimum cover

Pump station control cabinet

requirement in the berm to be more important than installing the
boundary kit boxes at an accessible depth. This resulted in the
majority of the 85 boundary boxes installed at 650mm depth with
the base of the EOne boundary kit box cut off, and a piece of 225
PVC used to extend the pit down to the lower depth. Lesson
learned was no to assume the Delivery Team Project Manager
will know to raise/query modifications with the Designers. Remind
the delivery teams that if they propose a detail, they need to run it

passed us first, to avoid rework

Innovations:
Currently investigating six different innovations which have been as-

signed to different members of the Technical Group

Standard drawings, SS papers, guidelines and specifications:

Six Standard Details have been completed and uploaded tot eh project
centre library. The Pressure Sewer Design Guide and Specification
have been updated and uploaded to Project Centre

Lift Station Design Guide is being undertaken by three members of the
group.
o Land Drainage —Amber Murphy

Standard drawings, SS papers, guidelines and specifications;
Stormwater repairs and lining: Should be detailed using the same
standard plan and table as wastewater (see F:AutoCAD_Shared/

Prepared Details/Patch and Repair).

Stormwater pipe renewals/ new pipes: A shared roading and storm-

water plan and longsection sample drawing has been created (see
F:AutoCAD_Shared/Prepared Details/Roads). Where possible this
example should be followed. Some cases will require a separate
stormwater longsection (without plan, it will refer to the roading plan).
This may be relevant where there is not a singular underchannel pipe
only. If this is the case the stormwater longsection must match the
scale and direction of the roading plan. Obviously where stormwater
works are proposed on roads with no roading works, or through private
property, a separate stormwater plan and longsection will still be re-

quired.

Pipe Repair Toolbox:

A toolbox of pipe repair solutions is being developed. The additional
options (to a CIPP patch or partial renewal) may well be a more appro-
priate and cost effective solution in some situations (especially for the
stormwater pipes where exfiltration/infiltration is not of great concern).
It is envisioned that the toolbox will detail other options, and provide
guidance on where they will be appropriate.If you have seen/know of a

different repair method you think is of value, please contact Amber.
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DD Drainage (sub-contractor to Downer)

Dewatering Bins

DD Drainage is installing LPS Tanks in New Brighton as a subcontrac-
tor to the SCIRT Downer DT. To treat sediments from dewatering, the
team designed a "multi bin treatment system" which consists in bins

connected to each other by recycled PVC fittings.
The system is cheap to build and maintain, efficient in treating sandy

soils and very mobile. If needed, further bins can be added in series to

improve discharge quality. Cost to build is less than $300.

mbownenr

DD Drainage Dewatering Bins

c I I h operating onsite

Callaghan Innovation is a government organisation that works closely
with industry to provide knowledge and resources to promote innova-
tion. They have identified the Christchurch rebuild as one of the key
projects in New Zealand to be actively involved in and support. More

information about Callaghan can be found here:

http://www.callaghaninnovation.govt.nz/about-us and an insightful

presentation by Sir Paul Callaghan and his vision for New Zealand

here: http://www.youtube.com/watch?v=0hCAyllInXY.

Ivo Gorny has been working alongside Annalise and Jeanette to un-
derstand the innovations process, identifying areas of improvement
and establishing an innovations business process to give direction and
support to the technical groups. We will be sharing and asking for your
feedback on this process in the next few weeks. Ivo brings many years
of experience with project management and business processes to
SCIRT and has been a great help acting an independent advisor to

innovations management.

Technical incl tati fi Il Deign t
echnical groups include representatives from all Deign teams and Wastewater —Jeanette White

also include Delivery team representatives.
. : : . L Water reticulation -
If you would like an innovation, standard detail or common design is-

sue discussed please lodge and innovation on the Project Centre form Pump Stations-Patrick

or talk to your technical representative. Geotechnical—Louise Kendal Riches

: : . Land Drainage— Amber Murphy
Technical groups meet monthly or weekly. All meeting minutes can be

found in Project Centre Library, Innovations/technical group. Structures-



http://www.callaghaninnovation.govt.nz/about-us
http://www.youtube.com/watch?v=OhCAyIllnXY
http://www.youtube.com/watch?v=OhCAyIllnXY
http://www.youtube.com/watch?v=OhCAyIllnXY
http://www.google.co.nz/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=k52-yRvry9z8YM&tbnid=68DxiM-2sqdmWM:&ved=0CAUQjRw&url=http://www.callaghaninnovation.govt.nz/&ei=u0PCUeKWDcLikAWR6oHYCw&bvm=bv.48175248,d.dGI&psig=AFQjCNFWZ0I5Yy-CMBRyeu_HyusTMkv70Q&ust

A0y TechTimes

Rebuilding Infrastructure
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Technical Group Updates

this issue

Updates from Technical groups

o Wastewater — Jeanette White

The new Asset Assessment Spreadsheet has been released for use by Delivery Team smart innovations
all design teams (H:\General\Asset Assessment Spreadsheet\Asset As-
sessment Spreadsheet v3.1).This update has improved the process of
summarising pipe repair decisions and importing repairs into the 12d

drainage model. Standard repair tables are able to be produced from
the spreadsheet and AutoCAD script files allow repairs to be directly im-
ported into drawings. This automated process significantly reduces the
number of drawings required and time spent preparing them at the De-
tailed Design stage of each project. Additionally, direct links to CCTV
footage are provided to enable quick viewing and assessment of faults on
each pipe asset.

The finalised Version 3.2 and updated Design Guideline 046 will be
released this month after testing has been completed. Please refer to the
draft guideline in the same location as the spreadsheet for guidance on
how to use the new design tool. Alternatively, please consult with
Rosman Abdullah or Tessa Flaws for spreadsheet based queries or Neil

Locke and Brent Stewart for AutoCAD based queries.

A draft of the SCIRT standard pipe repair methods has been reviewed Testing an automatic flush tank
by the Wastewater Technical group and is expected to be released

installed in Marley View Street
shortly.

A new trial automatic flush tank has been installed in Marley View
Street as part of SCIRT project 10398. This new tank replaced

an existing flush tank where the downstream pipe sections were not able

to be relayed to tractive force grades. Modelling and preliminary
field testing indicted a peak flushing flow produces a shear stress greater

than 1 Pa (tractive force shear stress) for 100m downstream of the tank.

Scope and Standards paper 234 (SS 234) was submitted and approved

for installation of three similar flush tanks in SCIRT project sscrn

11066.Modelling of theoretical hydrographs in Infoworks enabled the

shear stress values to be determined for the pipes downstream of the Section detail of the
proposed flush tanks. Automatic Flush Tank

The Wastewater Technical group will be monitoring the performance of
the installed flush tank in addition to investigating further potential use of

this innovation in other locations.
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o Geotechnical- Louise Kendal Riches

The site investigations team have recently carried out some investigations
using ground penetrating radar (GPR). However, it was discovered that
this method does not perform well in Loess soils. Loess absorbs the sig-
nals and therefore penetration to only 2m or less is typical.

The Orange team is preparing a document regarding wall aesthetics and
the desired finishes. This is as a result of a recent disappointment over
the final appearance of a gabion wall with a concrete capping beam. The

final wall has the top row of gabions covered by a partial and broken con-
crete face. As well as the poor appearance, this section is now less flexi-
ble and therefore attracts more load than the design anticipated. The pic- Gabion wall with concrete capping beam
ture (top right) is of a similar wall, also designed by SCIRT, with the finish

the designers were hoping for.

o Pump Stations-Patrick Marshall

The Lift Station Design Guideline draft is complete and
is being reviewed by members of the Pump Station technical group.
Four innovations are also being currently investigated.

A standard drawing for an access ladder to the valve chamber and the
wet well draft is complete and is being currently reviewed by Technical
Group members.

Pump Station Electrical Design

The electrical design for pump stations is currently being updated.

The Lead Designer for any station which is at the Detailed Design stage
should consult with their Pump Station Technical group representative or
Technical Lead before issuing drawings.

Drawings






