Lald waste

Years of delving into the properties of pre-loved concrete has laid the
foundation of a valuable recycling industry. Bryony Bennett outlines the
metamorphosis of a monumental waste stream.

ne by one the stout red trucks pause by the

concrete batcher, slurping their daily dose of

ageresare, sand and cement. Bellies churning,
they rrundle towards the ey and suburbs of Melbourne
where their sticky mixes will be smoothed into house slabs,
drainage channels, pathways and kerbs.

As they exit the gates of the Alex Fraser Group at
Laverton North, a line of equally laden vehicles lumbers in.
Flis convoy carries what appears o be demolinon waste:
jagged chunks of pre-loved concrere, spiked with the odd
scrap of twisted steel,

In the eves of Alex Fraser Recveling Industrics general
manager, David Bell, this cargo is a precious resource. After
a punishing round with loaders, crushers, convevors,
sorters and screening cquipment, the concrete chunks are
tamed into a neat stack of uniform, cork-sized concrete
pieces, as valuable as basalt, and npe tor reincarnation

dell can’t help sounding sarisfied when he savs the
company, which deals mainly in demolinon, has buvers for
as much concrere as it can recyele. Reaching this point has
cntailed a long-term commitment to developing
specifications and quality assurance procedures for its
products. With the help of scientists from CSIRO Building,
Construction and Engimceenng, the company has found
marker niches in which recyeled concrete pr:'1'-u~m- JUSE as

well as its quarried counterparts in certain applications.

Above: Performance-
testing the recycled
product.

Right: From junk to
rejuvenation.
Waste concrete
from demolition
sites across
Melbourne is
recycled into
aggregate by the

Alex Fraser Group.

Alex Fraser began recyeling concrete in the carly 1980s
when it bought a crusher o help dispose of demolition
waste from an old foundry in the inner Melbourne suburb
of Richmond. *We would have spent as much on transport
and disposal fees to get it to the tip,” Bell savs. *Ar that time
we were the only ones doing it evervone else was suill
taking it to landfill.”

Foreseeing the porential for recveled concrere, the
company established a crushing faclity ar Port Melbourne
“We realised that by initially accepting it for no charge at an
mner-city locatton we could get enough concrete in to
make it economically viable,” Bell says. *At hirst we

produced a low-quality road base that was “u'lu'.1p as
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chips™, but with better processes and
cquipment we worked up to the
equivalent of a high-grade quarried
product.”’

Buvers included civil contractors
working on major Victortan projects such
as the Western Ring Road and the Grand
I'rix motor racing circuit at Albert Park.
['he company also recveled conerete ftor

developers of the Sydney Olvmpies site at

Homebush Bay and in 1994 1t crushed a
erand total of 340 000 tonnes.

‘Once the market for road base was
established we sought to complement it
with a higher-value product,” Bell says.
‘We started to research the use of recveled
concrete as an alternative to quarried
aggregate in concrete production.”

It was a proneermg move. Unul then,
!|IL‘ AL \.-.']"I('\i H'1.i|1t'\ I:HI conerele, those
that neatly matched engineers’ spec
ifications, used an aggregate of quarried
rock. t'h.m;.z-.- the aggregale and vou
change the way the concrete performs. A
new set of guidelines that categorised the
relative properties and performance of the
recycled product and its constituents

supported by production and construc

ton protocols - were prerequisites for
market acceprance

Fortunately for the reevelers, the need
tor such gudelines had been recogmsed
i the early 1990s by a team of concrete
spectalists ar CSTRO Building, Con
structon and Engineering. The team, led
by DIr Kwesi Sagoe-Crentsil, formulates,
mvestigates and troubleshoots concrere,
answerng all the hard questions posed Dy
the construction mdustry. It also has an
impressive track record of devising useful
building materials from the by-products
of manufacturing. Notable cxamples
include research and development of
cement substitures from powdered blast
furnace slag and from fly ash, a residue of
coal burning

Sagoe-Crenesil savs global demand tor
recveled construction products has in
creased substantially in the past decade as
the sector has moved to embrace ecol
ogically sound practices, He says concrere

15 perhaps better recveled than most other

The waste concrete is crushed, sorted, sieved and
;. tested to ensure the aggregate produced is of
A2l consistent quality. A giant magnet removes
‘%~ fragments of scrap steel (top right).
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components of the waste stream, but
mostly is used as Al matenal tor road
construction and relared applications
Development of a higher-value product

such as concrete aggregate would improve

the economic incentive to recvele
*Although there is an Australian

standard for concrere, it can’t be applied

dircetly to the recveled product,” Sagoc

Crensil savs. “But engineers must be able

to specify the quality and quantity of

concrete required tor a partcular job,
knowing it will perform as well or berter
than non-recyeled alternatives. We saw
that the provision of specifications would
be necessary for this to happen,”

Concrere recveling conserves primary
resources and reduces the ransport cost
and volume of sohid waste delivered to
landfill

consumes 40% ot Australia’s quarried

I'he construcoron indusiry

material and concrere use dominates

building practices. Construction and

demohition waste makes up about 40% of

solid waste {¢stimated at some 14 mulhion
tonnes annually) going o landfill and

condrete 1s a I!'II.]iUI! contrbutor.

Perfect batch

The CSIRO ream began irs rescarch by
H-!J'I‘l["-“l]_'.’, concrete waste collected t"\.
Melbourne recvelers. Trs quality was found
Lo vary
contamination with materials such as

brick, masonry, asphalt glass, nmber, sand

according 1o the level of

and steel. *Cleaner” feedstock has more

uniform physical propertics, and promised

to perform more reliably as the aggregate

I a concrcte Ny,

Concrete design can be a trnicky bus

iness, even without the i'HII'I|‘IIl'.I|I|.lH ol

impurities. Crrganic materials can cause
mstability, glass can cause expansive
reactions, and chemucals such as the
sulfates in plaster can alter conerete setting
and dimensional stability. Information on
acceptable contamimation levels was
needed, as were methads of improving
waste separation at the demaolition site and
removing contamination during rhe
crushing phase

The rescarchers graded the leedstocks
for characreristics such as bulk density,
particle shape and surface texture,
strength and moisture absorption. Bulk
density is an important measurement
becanse i mfluences the moisture content
and water absorption capacity of aggregate
particles. This in turn affects bath the
accuracy ol concrete batching and its
workabilitv. Recyeled concrere aggregare is
cenerally less dense than basalt because
relatively porous mortar particles adhere
to the suarfaces of original nartuaral
aggregate, In some cases these parncles
mav actually improve the bonded strength
of the reeveled concrere,

When happy with the aggregate

specifications, the rescarchers begs

IMIXIng test |.‘.I[1.|ll."- 1 l|1£.' Lﬂ"“l'.n“['\. .]ll'.l'\'\'

Recycled concrete can be substituted for

high-grade quarried material in road
construction and related applications.

formed hundreds of concrete columns,
slightly larger than a jam jar, and rated
them for properries such as durability,
~1|‘cn§uh and settimg characteristics. The
results were compared with conerere made
from basalt aggregate.

By 1998, the ream was confident that its
recveled product could match the original
in non-structural uses such as rI=H15’J1|1'\
and driveways. *IU's just as casy as conven
tonal concrete to batch, transport, }‘l-lx'u
and finish,” Sagoe-Crentsil says. He and his
L[I'"L'_[FLJI.' -lll'g'\ur ’ll'()'\.\l'l |1.1'\C du\'g‘]ﬂl"m‘d
and published guidelines for recyeled con
crete  with the aid of a marker develap
ment grant from EcoRecycle Vicrona

Mcanwhile, Alex Fraser BRecvehing
Industrics had been doing some develop
mant t]ll i1:-| OwWn. I[ !].‘ld refurbished a
second-hand concrete batcher, ser up a
laboratory to enable technical sampling of
the feedstock and refined its processing
procedures and equipment. The improve
ments enabled production ot a higher
grade road base marerial, and an aggregate
good enough to be used in non-structural

concrete, Staft had also journeved overseas

and the United States.
Early this yvear, CSIRO and EcoRecyele
Victoria teamed up with Alex Fraser 1o

demonstrate and test recveled aggregare
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The recycled product takes shape.
Above: A bike path at Willlamstown,
one of four recycled-aggregate
concrete trial sites in Melbourne.
Top: Kwesi Sagoe-Crentsil (centre) of
CSIRO Building Construction and
Engineering and lan Coles of
EcoRecycle Victoria (right) inspect the
trial sites.

Left: Making samples of the recycled
concrete for laboratory testing.

concrete in the held. Four trial projects
were established: two bikepaths, a
footpath and a kerb and channel. The
recveled aggregate concrete has been laid
beside conventional concrere so thar theis
long-term durability can be compared
Mark [\\'nnj. of |'L'1l|{.l'L‘}A'L'|k' Victoria savs
marker development is the kev to

successiul recveling, “This often requires

challenging the perceprion thar recveled
products are inferior in quality and
theretore should be L'I\L'\.\L‘l_'r,. e SaVs,

‘In the construction industry, products
made from recyeled matenals must be

scientifically validated. With CSIRO, the

aim has been to develop a producr thar is
proven to perform equally well it not
better than the conventional alternative.
We're keen to promote the results to
councils and cvil engineers.”

If the demand experienced by Alex
Fraser is anvthing to go by, reeveled
aggregale condcrete s sel for success ['he

company now recveles a total of 600 OO0

tonnes of concrete a vear, almost 80% of

the Melbourne’s marker. Bell thinks that
might represent a pile of concrete big

cnough to fill the MOG. About 2% of this

pile 15 made into aggregate — lor use by

the company and by other concrete
manufacturers = and Bell expects this
high-value marker 1o grow.

He agrees thar this erowth will depend

on maintaining specitied quality standards
for the recveled ]‘IULILILL “There'd b

nothing worse than having recveled

concrere out there cracking up,” he savs.
‘It could put us back vears.”

Alex Fraser's recyeled concrete products
have edged out quarricd matenials in some
10% of the Melbourne marker tor g
regate,/road base. *We couldn’t pretend 1o
supply what quarries supply in velume,”
Bell savs. Bur by developing a high-qualit
operation we're extending the use of the
recvelable matenal and rhe lifenme ot the

quarried resource.

Abstract: Global demand for recycled construction products has increased substantially
in the past decade as the sector has moved to embrace ecologically sound practices. In the
absence of engineering specifications outlining its properties and performance when crushed
into aggregate, demaolished concrete has mostly been reused as road base. After many years
of research and development, CSIRO and EcoRecycle Victoria have published quidelines for
manufacturing and using recycled aggregate concrete. These are helping to establish a
higher-value product that perfarms as well as the oniginal in non-structural uses such as
footpaths and driveways. The recycled concrete is being promoted and tested in field trials
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