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atec or
er NS t h Canal nea ar o
heritage |listed structure convey h N
Avon Dams to Prospec& Reservoir
The canal consists of open cha el s,
and various other associated co ing
in the vicinity, minor damage o uct
and the canal
Duratec and Fortec have been co and
the canal and aqueducts. The sc b S
1 Crack and patching repairs to pen
floors and walls of aqueducts S
1 Extending the height of the s can .
pr-rai ne subsidence | evels and her it
requirements
1 Removal of temporary steel ed p
mi ne subsidence
i Repl acement of structural bea t he
pipe at a number of aqueducts !
1 Reinstatement of sandstone cappiny anu associated rej
al | piers of the aqueducts irPatching repairs to PRt

requirements,

L

Pipe and sandstone pier with|access systems in
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Protecting against bridge
Written by Claire Gayno
by the Australasian Corrosi

The $62 mi |l lion Darlington Upgrade Project in Adel aide
process to ensure it was protected against corrosion an
Association outlines some of the corrosion mitigation w
The Darlington Upgrade Project is anot&eNoSomiptohrt ant st a
Corridor and wil| deliver an upgrade of approximately 3
i A nsehop motorway between the Southern Expressway and
i A |l owersstdopnmont orway passing underneath Flinders Dri:
Terrace and Tonsl ey Boul evard
T Gr ade separa’[ion of t he MAai n Soirt h Rnad/ Avl i ff eg
Road/ Shepherds Hill Road
1 Mai n South Road (at grade
sides of the | owered mot oS
to Flinders Drive, Sturt :
1 Full free flow interchangy
Mai n South Road with dedif
access to the new mot or wa &
1
The $620 million project is
State Governments ($496 mil |l
million state funded) and is
This |l andmark Australian own
focusing on using Australian
component s.

Main South Rd Bridge to Surface Roads.



Mi ni mising the i mpact of corrosion on bridges

Roads and bridges are threatened by corrosion and degr a
el ements and vibration from vehicle movements. The cost
the world is estimated to be billions of dollars every
repairs and maintenance, as well as a physical threat t
One of the two main ways to protect an asset from corro:
environment by applying a protective coating Protecti ol
design of the Darlington Upgrade Project.

Three of the eight bridges constructed for the project ¢
concrete decks. Half of the girder sections for these t|
in Tasmani a, GwitththerMcrEd d p gmsitbl e for applying a protectiyv
The other half of the girders were constructed and coat ¢
bridge girder sections coated by McEIligotts weighed mo
Weat her and materi al chall enges

According to | n Berry, Gener al Manager at McEIIligotts,
comp&nywor k®haepfacility is a continuous covered |ine whe
and c okt eBerry said

Each girder section was abrasive blasted to Class Saz2l.
that increases the adhesion of a coating. Once profiled,
and then had two | ayers of top coat applied.

Jeremy Hawkes, Managing Director of Bowhil!/l Eng-hngkring.
units of open top box girder within their facility was :
produced its own difficulties.

iFor that size structure, we used a |l ot of abrasive garn
and cl eanedMrf oHawkeeuss es,ai d.

iWe began using shovels and brooms to collect the mater:i
acquire a surpl s three stage vacuum system that adat omaf
Mr Hawkes said that the weather was also a challenge.
irhere was often only a small window of opportunity when
point allowing us to wwsr&pecihioat hensmanufacturer

Bowhi | | upgraded its workshops to install ducted gas f i
an overall even surface temperature.

it was i mportant to heat the girder sections so that th
effectively, but the size madeMri tHadwkfefsi csuaitd.t o evenly he
The duration of the project meant that some of the coat
McEI Il igotts to adjust its work schedul e.

fifo meet overall deadlines, abrasive profiling was condu
order to reduce the amouoMr ®fereyt saileating required,
The coating system was a Zinc Rich Epoxy, foll owed by ar
Hardtop AS, manufactured by Jotun. The total surface ar
six and a half thousand square metres of exterior surf adt
Rob Butcher, BProttedMainageCoatings (SA and V&ctbral heEnge I
to specify a material that could be used by two separat
environments.

fOne company is 200km inland in South Australia where it
northern coast of Tasmania where there can be days when
the coating materi al had to accodmo®@Batehierssapplication
I't was essential that the finished coatings from both aj
iWe were able to use the Australian Standard 2312.1 Thi
many years and oMy wBalltlc heeac espmti edd |,

Corrosion management best practice

The Australasian Corrosion Association has been a part
Australia for many decades. It was involved in the repol
1990s and continued this by contributing to internation:
AWNhen applying the coating, the big &etctéWeeash ath dteo ic o rcthial
adjust the hardeners and thinners in ordoMr tBerewyt esrmd dt h
Advet érdegfeer s to the process of avoiding obvious join |in
Gtripeveoatwwel ds and other joints.

Mr Berry said thadthedehemavisese gédingeredt 8@ { angest compol
company has been involved with. Scissor |ift platforms |
hi ghest areas on the outside and scaffolding for those
ifThese girder sections were huge and comprised 20 indivi
tot al l ength of 390m |l ong, whi®@ht ®&empegrn atl tly dvdheanty olur ih
iaMr Hawkes sai d.

The three steel box girder structures for the project wi
structur es -svietre, bturidns pdrfted and precisely manoeuvred in
Transports (SPMTs) .



This method of bridge const
throughout Europe Hoawaé vielhe A
was the fir@8thaveneb&sSd@mMTused
by the infrastructure secto pl et
structure, which was an ama
When a coating is properly
qualified it should easily of
protection, although many p
speci fyingyd@rahdf&Oexpecta
New capital i nvest ment in s
down, but governments aroun
recently announcsdalpd amsad o
projects which wildl provide
corrosion control and preve l“ASTERQ

»BUILDERS
The ACA works with industry h
all aspects of corrosion in ensi
knowl edge base that support sion
management, thereby ensurin on
are responsibly managed, th ed,
public safety enhanced and

Swollen Concrete?

Rust Spots?
Delays can be co y:

ACT NOW!

Concrete spalling investigation & repairs

* Internal & external projects
* Thorough investigation doit 360° Protection for
* Costefiective rﬂpg f' t PROTECT YOUR CONCRETE
* How to manage the risk Irs STRUCTURES AGAINST COMPLEX
+ Magnesite removal tim e' PHYSICAL AND CHEMICAL CORROSION
* Cementitious topping - PROCESSES
MasterSeal 7000 CR is the new waterproofing and concrete
(02) 9958 6665 - neil@magnatex.com.au bl o bl s
of specific chemical resistance and static and dynamic
www'magnatex_com'au crack-bridging abilities, MasterSeal 7000 CR significantly

extends the life cycle of concrete structures, while ensuring

the continuous and safe operation of your plant

Discover more and watch the video on

NN | v. 3 N | “ - " u www.masterseal-7000cr.basf.com

Concrete spalling investigation and repair ALWAYS READ AND FOLLOW LABEL DIRECTIONS.

A MBA SCA © Copyright BASF 2018 ® Registered trademark of BASF. W227355 01.2019




Swar ms anfenglimg robots could keep ro
Thanks to Cr elegtheg i Maegazi mMaistral i a
Written by Nadine Cranenburgh

Roadwor ks can be frustrating and ti mmakensuamnmadgr é @ad f 0ei
Engineers in the UK are researching microrobotic tech t|
without disrupting traffic.

Excavations to maintain underground infrastructure can
In a bid to cut costs and save time, the UK government |
and development of tiny robots that can swim through un

bl ockages.

UK Science Minister Gherdiisa Skehl desaesree o bat d tcoubd pave the
dream of af rreoea dwworrlkd .

fThese-reipmeé ring robots herald the start of techah@l ogy th
added.

Professor Kiril Horoshenkow Dempar trhentUnofveWMeasdhagniodalShET

I
the project, which will also include researchers from B
said the new research program will help utility compani
guickly and efficiently.
irhis wil|l mean | ess disrupobhensdiod. traffic and gener al

REMEDI

Expert Engineered Corrosion Solutions for Infrastructure

www_remedialtechnology.com . au mail@remedialtechnology.com.au




fiKeyhol e &fuargetrbye road

The British research program will focus on intelligent
sewerage pipes without having to dig up roads

Whil e other universities are commer-sitaliséempai swvairmi agnfir
suchaiarscraft KHogoslkesenkdvcmarwiblblheliegad the pack in this g
ffthis innovation wil!/ be the first of its kind to depl oy
ot her emei giengeinsor, navigation and temmuaiubmeniomy, sol ut

explained.
HoroshenKbe fTeltdgatapthhe researcher & nvwsouelcddt foins soeortd v € bo p

i ssues in pipes, Wwbehkel omote ryowetf ulepairs and mai ntena
should be able to tap the pipes and use the vibrations
external i nspections.

it is |like keyhole surgery for the ground, so instead ¢
pipe and conduct reparoshaméovnepetti ord,

The UK also &d®o6Gnaemed!| &aon AU$35 million) investment in
dangerous ernwicrl aodrifesrdgtosr e whddnfial mar decommi ssioning fa
This investment is part of the Industrial Strategy Chal
foyear program. PrAdj sotd sitiimal debe amspecting undersea ceé
and an isndalsébruiilddifng modul ar robot for hazardous wor ks

Written by Nadine Cranenburgh

Experience

We are a well-respected market
leader with a well-established
track record of being re-
engaged by our clientson a

Innovation regular basis.

We provide innovative, cost- * Asset protection

effective and customised « Building refurbishment
Solutions o solutions to extend the life of v iR e
We are an Australia-wide your assets. We understand e : :

3 : ¢ 5 4 « Durability engineering

self-performing, solutions- every project has its own unique i
driven company, specialising in set of challenges, so we don’t * Specialist access systems
the protection and remediation approach them with a one size « Construction
of steel and concrete. fits all mindset.

1300 402 401 duratecaustralia.com.au DuRETEC

AUSTRALIA



MI SCONCEPTI ONS ABOUT MEMBRANE

| NTRODUCTI ON & SCOPE
There is a wide misconception regarding the elongation p
bridge cracks that form post membrane application.
This bulletin endeavours to clarify the real meaning of
FLEXI BILITY & ELASTICITY
When a | iquid membrane is applied to a concrete surface
the elasticity and flexibility, the membrane has the abi
expansion / contraction of the substrate as well as | ate
Within a structure there are two basic types of movement
principally handled by two different mechanisms within t
TYPE OF MOVEMENT PRI NCI PAL HANDLI NG MECHANI SM
Free movement Flexibility
Restricted movement El asticity
Free movement involves extensibility and deformability w
an area of substr atber esaukcenr aosr obvreird gai nbgonedxi sti ng cracks.
Restricted movement involves extensibility where the men
substrate. T& ef Imexnblrialniety also allows it to cope with mo
application of the membrane and the ability to cope with
properly treating the crack with a bond breakebrondead text
the substrate.
I‘ » .‘ ll. .‘ Q‘
\
- - - l
Facade Repair Specialists ' -
e Concrete repairs
e Render repairs
e Masonry stitching and repairs
® Carpentryrepairs 2
e Sealant replacement =5
e (General facade repairs and coatings p :
\\

Phone: 02 9499 3444

Email: enquiriesf@ddukes.net.au




A memb& aekasticity or elastic o]
cope with small cracks such as | hat
form as a result of plastic sh ® <cCcrete.
should be noted that when hair | fter
the application of the membran o J
copes by necking or reducing i ver
the crack. L [

As the crack gets | arger the m r
to a stage where it becomes in |

wat erproof membrane and eventu rs
to break completely across the

BULK MOVEMENT@AP®&LPRRATI ON Membrane

CRACKS

When t-bhended gap at membrane i

2mm a membrane with 200% el ong .

to 6mm, should this degree of Enlargedsectlonofmembrane
There will be minor necking of across developed crack showing g g
the gap as the membrane is st r minornecking of the membrane
membr ane may | ose some waterpr

however as the gap reduces aga

recover . Mem_brane 2009%, elongation
Original crack gap 2mm

In this example once the gap nm Elongation across crack =
beyond the I imits of the el ongoriginalgap+200%x2mm=6mm wi | |
fracture and fail (refer Diagr Minor Necking of Membrane

BELLMONT “nfoabelment e

FACADE ENGINEERING (02) 9518 0775

e
\

s

| ’FIHIHH'} !
3

Specialist consultants in

e Engineering Services e Concrete Repair
» Waterproofing * Project Management

» Heritage Buildings e Expert Witness Services

. B




When the same membrane is applied so that an unbonded

a beémrdcaker to 5mm on either side of the crack, the m
damage.
As is evident the wider t f membrane that

before the memb

he
absolute movement can be ac

$ a dt o provide for
e

be expanded by thebieaskai v
y (refer Diagram #02). T

e o

paci 't s nt is principa
el ongati on.
Membrane 200% elongation
Original bondbreaker width 10mm
Elongation across bondbreaker =
original width + 200% x 10mm = 30mm

Negligable Necking of Membrane
POST APPLI CATI ON CRACKS
Cracks that form in concrete following application of
di stance that is not bonded to-exhsteumwhstoratOenm Bma o rei
of the elongation properties of the membrane post app
membr ane.
At 200% el 20 @6&ft ilomm i s O0mm;
at 500% el D@éaft iloomm i s Omm (Refer Diagram #03) .

Enlarged section of membrane
across developed crack showing
severe necking of the membrane

Membrane 200% elongation
Original crack gap Omm
Elongation across crack =
origininal gap + 200% x Omm = 0mm



Did you know
a quarter of our
training takes place

in-house?

When post application cracking occurs the membrane wil!/|
membr ane across the newly formed gap. This will serious
membr ane will tear with smal/l movements.

Post membrane application cracks are only accommodated
accommodating this crack the membrane reduces film
becoming ineffective as a waterproof membrane is | imite
Hairline cracking resulting from plastic shrinkage of

ensive cracking, such as structural building movemen
ngation properties of the membrane
NCLUSI ON
mbr anesfhbdodgetecs aicsk swi dely believed and di scussed.
astic shrinkage of th oncrete will likely not be
r any membrane regar s of its elasticity. The r
a bond breaker is wu then the membrane is no |
m the @Gmeebasanecity. is why bond breakers sho
anticipated.

Ardex Australi a

www. ardexaustralia.com. au

Phone300 788 780

Emaislall es@ardexaustralia.com

Contact ACRA to see how we can tailor our
Concrete Repair and Protection course to your
g " i i~"d | £x]| d.

The cost of this in-house course will surprise
you.

We travel all over Australia and New Zealand.
Call us on+61 2 9645 3692

email info@acrassoc.com.au

M p


https://ardexaustralia.com/
https://ardexaustralia.com/
mailto:info@acrassoc.com.au
https://ardexaustralia.com/

CarringtonP®recomhcNewcas

Marine and Ci vi l Mai nt

MCM cont ionpueersa tiitoen Nenwcast |l e region with a major rehabil
Carrington Precinct.

Newca&Gttileri ving economic activity can be attributed to
I'n NovembRor 20d4f7, Newaxracssed eMCM t he contract to rehabilit:e
|l ocated in the Carrington Precinct to further |improve t
Berth is mainly used for cruisé& weasdelns naamd amteirwaitti yo nwh
petroleum product s

Both berths consist of contndteedotbtphrosisenff &&cbpg chtbod
the soffit, crack repair to the soffit and dol phin deck
team has been challenged by heavy rains, challenging ti
incurring environment al or safety incidents.

mmnssnrt;?ggﬁ ! .

1

—

WWW. marineandcivil.com. au
Emaiilnf o@mari neandci vi | com. au
PhoneG8l1l 2 988WdHNa8y 4

Fax61l 2 9808 1364

Phon#e61l 3 94M&l Bd6érne

NN NAMarine & Civil
==: - :Maintenance

tise | Planning | Performance

m il
= Wil

Xpe

=


http://marineandcivil.com.au
http://marineandcivil.com.au/
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A tn

ew guide has dDefean Werl ketak
el p workplaces store theirt
I't is designed to teach bu
position and manage the ri
f you store chemicals in
nformation on how to stor e 6 % i s
o]

fi

i

yoos,ai d Director of Chemica

iWe particularly want-stiaehe

businesses safely store the., . ¢icii vaur o.

it is important to know which chemicals are safe to st

ones you should separate.

fin this guide, we go into some of the common health an
manage those risks We have included a handy storage cl
everyone should take and a detailed chart that will tel
f aor .

The guide was developed in consultation with represent
unions and industry groups. To find out more about c¢comj
region, coomtact WHSur egul at or

Read and downlhoearde t he gui de

KEY FEATURES

Consistent optimum grinding performance

Effortless with remote control
Increased productivity: Operate and prepare
next steps simultaneously

An excellent choice for concrete
floor preparation and repair

1948 Make your, job EASY! 135 135 | kennards.com.au

M


https://www.safeworkaustralia.gov.au/
https://www.safeworkaustralia.gov.au/whs-authorities-contact-information
https://www.safeworkaustralia.gov.au/doc/managing-risks-storing-chemicals-workplace

New Zeal and Uni v
C

ersity devel ops
I N oncrete
Chartered I nstitute of B

)
C

A team at the University of Waikat o i n -rNeepwaiZreianlga ncdo nhcarse t
The process usemsoMhdt ei § edanbelnfticltli oomr acks as they develo
Wai kato researchers Aydin Berenjian and student Mostaf a
mi x. These then create calcium carbonate when exposed t

Berenjian said the ability of the cel |l §WNittoh kteheep hperlopduocfl
fermentation system and nanobiotechnology, we have engi
production very efficient evenoin a harsh environment |

(a) — e (b) =TT,

Lab testing has -csohnocwne tteh aits tnnoer ebidour abl e than traditional conc
NZ$200 (US$145) a cubic metre.

The product wil/l now be test efiNe oha Ihagea boal ef Baten
been thoroughly reviewed and publii ed. |t has huge pot
wor | dai de

Ot her researchers have pr ehvealuisn gy ddikenvceol rotpecadc isairnti @ easri asigenl
numerous techniques. A prdfUedDeddtimi cmdDatsphadni wert hi fy a
An®8i nghamt on i liniNwewr sYior k St ate has devel oped a way to us

|l mages courtesy of the University of Waikato

FROUDLY PRESENTED EY:

E AUSTRALASIAN
CORROSIOH

R 24 - 27 November, 2019
BDRRUS"]N@ Crown Promenade

PR[V[NT"]N: Melbourne, Australia



https://conference.corrosion.com.au/

ACRA VIC Event
13 March 2019
Sponsored by SIKA Australia

! . — .
. NovoTEL

WA Seminar

Cathodic Protection

Basics and Beyond- the Science of Sacrifice '”" Qcra
11 April 2019

In partnership, long lasting
solutions can be achieved

Infracorr’s innovative, solutions based approach helps maximize
the longevity of assets whilst minimizing the cost of remedial works.

Talk to us today about how an Infracorr investigation, repair & 4
specification or supervision & support could save you time and In amrr

project budget.
infracorr.com | p: 1300 805 089 | e: info@infracorr.com AT THE CORE OF DURABILITY.


https://gallery.mailchimp.com/cf9ccab65409be0761b392473/files/f4b2a746-bfc9-41f4-ace3-4049d077eecb/VIC_March_2019_SEMINAR_FLYER_with_speakers.01.pdf
https://gallery.mailchimp.com/cf9ccab65409be0761b392473/files/8ff9fc42-cc55-4dd1-9b27-0654dc1ab785/WA_April_2019.pdf

- — =

A review of Major Repair Projects
from Inception to Completion

28 March 2019 - Morningside QLD
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FOSROC.
FUTURE
PROOF.

At Fosroc, we know great construction demands
solid foundations. We deliver tailored, functional
construction solutions - both above and below
ground. Talk to us to future-proof your buildings
and infrastructure.

AU 1300 737 787 parchem.com.au
NZ 0800 657 156 concreteplus.co.nz

*Fosroc and the Fosroc logo are trade marks of Fosroc Intemational Limited, used under license.
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Repair and Rehabi
nt seminar with

of CIA and ACRA
(choose Member of affi

d Clickfoberemore detail and
CONCRETE INSTITUTE T Z
.

Concrete Grouts & Waterproofing
Repair Anchors

-
Joint Fillers Industrial Protective
& Sealants Flooring Coatings

= Rl

Surface Concrete
Treatments Admixtures &
Grinding Aids

FOSROC

constructive solutions

C
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https://gallery.mailchimp.com/cf9ccab65409be0761b392473/files/3f63fc22-6a1a-4312-93c0-bf78b17da76b/28_March_QLD.pdf
http://www.acrassoc.com.au/index.php/events/icalrepeat.detail/2019/03/21/246/12/qld-repair-and-rehabilitation-gold-coast
http://www.acrassoc.com.au/index.php/events/icalrepeat.detail/2019/03/21/246/12/qld-repair-and-rehabilitation-gold-coast

|l ndustry News

BAAM Consulting business expands now includes scan & s
I f you need a t eanr owwhnod cdaina gpnroosvtiidce saulplport in the buildt
Consul ting. Grahame Vile joined BAAM Consulting in 200
ffThe business was originally the I onger named Building A
manager and investment advisor some years be&kaie they a
Grahamd.ter focusing on strata properties in the earlier
and remedial consultancy. I also rebranded with the mu
Having grown a network of advisors and other specialist
Scan & Survey a few years ago, assessing concrete el eme
headstocks and roof slabs and so on.

iWwe found we held mutual core valwues in providing sound
tdmoke andwhmémre oms real value is provided. Sd& in the s
business and have reorganised the business nexdsatiod BAAM
GrahafMeS.SA brings a synergy for supporting diagnostic wo
fOne of the big things TSSA bring to the table is specia
to the civil and structural engineering industry for <co
successfully -momphetaseastil@dy into the conditiosnaiadssess
Jon Fitzgerald, Busi ne$ifde Dleeweell coppneedn ta Manoacgeesrs. t o obt ain
no-nhnvasive methods allowing that client @&o consider rem

CONSULTING

TOTAL SCAN AND SURVEY
AU S TRALIA

Message from the CEO

We are pleased to officially announce our recent acquisition of Total Scan and
Survey Australia, now working beside BAAM Consulting to extend our service
offering nationally.

Together our in-house engineers, geophysicists and materials engineers
specialise in concrete durability, remedial advice, corrosion assessment,
foundation audits, concrete NDT, bridge condition assessments, concrete and
timber pile integrity testing, structural NDT imaging and geophysics.

Call today to speak to one our engineers to see how we can assist.

l/\v,_ L,L B /’ \-\_

(' / Grahame Vile, CEO

SCifte Whoera




This year Sydney Build 2019 has joined forces wi-IHh Civen
March 2019 at the Hordern Pavilion & Royal Hall of I ndus
ACRA President Hamid Khan as well as ACRA Vice President

Sessions for Hamid Khan

14 Ma2rOchd 111 .a3m® Durability RiskdédlandvAssensPiot €Conicoete R
Protection!

15 MazrOchd-1. Bth Accel erated Det eirCiamursaetsi am do fReBneidli drit ri oo .

Session for Grahame Vile
14 Ma2rOch®3-3. g How to get it &sghyod hdekdres. ti me

Clicktberegister for your FREE entry ticket toc


https://www.sydneybuildexpo.com/

