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Geograchical - Capable of descriprion as both 3 continent and an island,

Australia is unique in cany ways. Tne land mass stretches from the
tropics more than hal{ way to the Antarctic. Our clizate is infiuenced
by equatorial agencies so that we have to talk of the "wet” and "dry"
seascus when ve are in the northern regions. On the other side of the
contizent, we experience the <typical rctation of four sezsons - suzser,
autunn, winter, and spring. Wiih the exception of our northern border,
we.are surrounded by oceans. Because of the weather effects associated
with large land zasses and the constant west tc east wind streams, the
sovthern stuates experience wide and often sudden extremes of weather.

It is said that in some places, 2?1 four seasons can occur on a single
¢ay. When this occurs without warning, due to a lack of weather station
in the oceans, one can unders:tand the cricical attitudes we have %o

wveather forecascs.

Australia i{s an essentially dry continent vith only
iimited areas wnere rainfall provides sufficient water for agriculture.
These areas are mainly on the ccastal fringe and, as a consequence, the
population is concentrated not merely on the fringe but also in a small
suzmber of capital cities of the various scates. Alrhough the population
is szall vher the area is concerned, we do have major cities wich

populations of 2 - 3 million people.

Because of the low rainfzll and the ccucentration of
people in majcr cities, wacer storage ax=d hvdro elecIvicicy projects
have heen wvery significant for the communicy and the construction

induszries.

The final compent which shculd be made about our
geography is that we are very zmuch a remote and isolated island in an
historical sanmse. The lack of a land linik to Asia and Zurope mav not
seez signifizant on the =ap but it nhas produced, tcgether with ather
factors, a somewhat independent approach to many aspecss of our =odern

ife. This independence is nout meralv parochial or lmsular. It has
been aggressive 1in many areas of the cons:zructien fndustry and thare

has fortunately seen a tvo-wav movener: of experience in racent decades.
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Standard Soecifications and Codes of Practice - It has been said bv a

c¢ynic that two early objectives of governments of developing countrias
2re the establishment of an internatiomal airline ané a national
standards organizaticen. In both respects, Australia satisfied thesea

requirements =aty vears ago.

The Standards Association of Australia gevelcped froo
ocrganizations mainly concerned with engineering matters. In 1977, the
Golden Jubilee of SAA vas celebraced by eccnferences held primarily ia
Sydney to mark the occasion. Australia uses what is best described zs
voluntary standardisation. Although supported by both Federal and State
governzents, there is nn general zandatory adoption or izplemertation of

Australian standards in either the private cr public secucr.

SAA has very wide support by organizations aud individuals,
the major focal points of this interest being in memkbership of the

organizaticn and participation in technizal committee activity.

Our interests in standardisation are both intermacio=zal
and parochial. Wherever possible, there is increasing awareness of the
desirability of identifving our docuzents with pre-existing national or
internatisonzl standards. At the same time, our peculiar gengraphical
and population circunstances prolong a need to maintain specific

standards geared to our own needs.

The most significant example of this apparent tasnsion was
the decision by the Australian Government to adcpt, as a2 matrter of law,
the metric sysceam ol measuremant ané in parcicular the SI system of units.
One of the mcst important consequences of this decision was the obvious
" need to conert the zany nacioral stzndards in exisctence ac the time. It
was fortunate that, in conjunction with this conversion, the opportunicy
vas taken to review the standards to ensure that local and interaational
technologies were incorporated to satisfy the requirezents of a national
comrunity wnich was rapidly becoming oriented to the needs of the

concuner.

SAA policy has been to establish and maintain balanced

commictee representation, drawving upon the expertise of individuals who




generally represcat anational organizatinns, whether they are consunmers,
s

, cengractors, suppliers, acadexzics or regulatory hodies.

In recent years the general approach has been for SaA
to respond to requests from concermed groups to prepare new standards
wvhere there is an obvious need. Cocmittee deba2te is an essential
activity with consicderable emphasis being placed on the need to obtain
an early response {rom the community at large to the early commicttee

proposals.

Public re' ew comrment is §ought as an eariy guide to
final commiccee deliberationm and veting. Any individual or organization
can cot=unicate to the cocmicttee involved in any standard. Because of
our relatively small and closely knit communities, although frequently
far flung, appropriate credibility can be accorded to each contribucion.
Radical and conservative attitudes are assessed equally. Private
consumer views can be outweighed by entrenched vested interests from
trade associations. Any apparent imbalance can he recognised by the

corporate comnjttee membership.

One recent development which is innibiting the processing
of new or revised Australian s:tandards is the particularly difficule
question of iadividual or collective responsidbilizy of commitiee cembers
with respect to the documents which are ultizately published. Increased
editorial vigilance is placing considerable stress on the resources ol
our national standazds organization and it is hoped that the apparen:
deceleration of publishing will be seen as a necessary consequence of

improving the total quality of our standards.

If industry involvezent is analysed, building and
constructioca ezerze as very significant 2ctivicies which have received
close standardisation. 3ecause this paper cannot hope to deal with all
products and processes, tha Concreta Structure Code AS 1480 is selecced

as 2 sensible prizary docusant for scudy.

At this point, it =ust be stated that 3 single edition
of a standard is ofzen a deficien: document bacause there mav be no

acknowledgement of the historical developmen:t of the document. Wrnilst
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the metric counversicen review of Australian Standard-s had many advantages,

it is regrettable that the arevious practice of recording the history cof

the standard has been interrupted merely by the change in nusbering

systen which was an essencial part of the transition. For example, the

1974 edition of AS 1480 claics to be Ehe first pudblishing of the Concrezs
Structures Code whereas cthe last Imperial Unicts version of CAZ correctly .
recerdad zhat it was firs: published in 1934 with subsequent major revisicns

i 1958, 1963 aad 1975.

In the Preface to the current version, recognition is given
to the experience comtained in other relevant national standards. There is
also a list of other stundards vhizsn "mav be required accordingly for use

in connection with the code.”

The 1list is detailed in the attached Table 1 to demoustrate
the extent ts which cross referencing is recessary in this increasingly !

"copplex technolecgical age.

Neither tize nor my particular fields of interest will
permit this entirte list to be discussed in detail. Hovever, a number of
grouped standards will he surveyved to highlight some of the more important
featuraes of this coor .7 s .ve set of documents. The docuzents selecred
deal primarily wit sracre 3 materials, test methods and qualizy

assessaent,

Cencrete Scructures Code AS 1480

The first Australian version of a concrete structures code
was puolished in 1934 and was based un specification by proportions using
a very conservazive aporoach. Tne ZIirstc version which allowad the
specificarion of concrece by strength appeared in 1958. The committee
supported their decisinn by declaring that it was logical to use this )
approach '"to achieve maxizum ezonomy in che use of the concrefe and

concrecte macerials.’” Over the next twentvvears, a series of different
pethods was used to tackle the dual problems of sampling rates and
assessadent of strengths. 1z would be an understacement to say :dat
cenfusicen developed over such terms as cinizud, specified, sverzge and
targec strengths. riowever, the las: imperial version of CAZ appeared i1

1973 and {t was based on new princizles froz standards organirations
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in Euvrope and U.5.A. The Coude was subsegquen:zly issued in zetric unics
in 1974 as A5 1480. -

Section 4 deals with the "Quality of Concrete."” Three
main features can be described. The term "characceristic strengeh” F'c
is defined as the strength which is exceeded by at least 95 percent of

the concrete and is effectively determined by the formula

F'e = X - 1.55 S.D. provided that the stztistical amlysis
is based on a significant group for a given mix design i.e.

containing not less than 30 ané not more than 100 samrles.

Tnis aprroach rejects the traditional concepts of average
or minimum strengths and introduces the desicable objective of achieving
not only an adequate but 2 uniform product. The incentive to che
supp’ier to teduce variability is ccopatible with the disigner’s wish
for predictabilicy of performanca in a total sense. Whilst the
assessment of quality is primarily geared to the testing of compressive,
flexurzl or irdirect tensile strength, the tacit assumptiza is that other
desirable properties of concrete canr te monitored indirectly by chese

procedures.

A novel concept of two approaches to accumulating
sufficient samples is based on Project Conzrol where the dasigrar only
uses data froc a particular project or Planr Concrel where datz from
various projects supp.ied bv the one plant can be used to reduce the
sampiing frequency on individual sires vhilst still =mainmctzizing an

adequate level cf conzrel and confidence.

Designers are requifed tn consider service condictions
in addition to mere structura. Tatters and lixzizs nave hean ser co
vater-cezent ratios 2ad air entrainmens wnen clicmatic cendicions arce

considered.

Our Code szill lacks guidelines which shouid de used to
cater for the =ore severe aspects of durability, namelv phvsical and

chemical at:tack.

-




Agerezates for Concrete - The original standard AS AY7 has been replaced

by fcur documents. AS 1141 deals with sampliing and testing of aggregates
whether they are covered by AS 1465 Dense Natural Aggregates, AS 1466

‘Metallurgical Furnaze Slag Aggregate or AS 1467 Lightweight Agsragates.

AS 114! includes both physical and chemical tests vwnich

deal with what might be termad both short and long terz qualicty zacters.

Certain properties, nacely density, zrading and shape are
of major importance in the preparation of mix designe and these properties

must be mruitored anc controlled during production.

The long term serviceability of the concrete i5 providad
by ensuring that the azgregates are physically stroung, and chemically

sourd.

AS 114] is a substancial document of 24 sec:ioﬁs aad has
been prepared to provide for :éstizg of aggregates, irrespective of their

end use.

The separation of the specificarions inzs three single
standards is due to the significant use of the two oore special types of
aggragates in certain areas. Coumercial quartities of blast {urnace slags

are available in rhose areas of steel prcduction. Although not 2 large

market, the material requires the protection of a standard. Three separatc

types of lightweight aggregites have been exploiced. Several plants have
been built to p- duce expanded shale due to the availabilicr of suitable
sedizentary source rock. However, there are extensive volcanic rocks in
Australia and raturally occurring scoriz has repiaced the shalite, =ainly
due to increasing cost. The third development has been the processing cf
£flyvash to produce an arctificial aggregate bdased cn the products available

overseas.

R:zadve-mixed Concreze AS 1379 - This standard {s a metric version of

AS Ab64-197] which was 3 major revision of the earlier docuzent, drawing
o1 the findings of zhe extensive investigaiicas undertaxen by N.R.M.C.a.
of U.S.A. and toe local experience of an industry which had scen a tcom

during the 1960's.




In some respects, this s:a:d#rd is a classic case of the
need to know the history of a standard zo fully understand its value.
It is fundscentally an operatioas carual for a ready-mived concrete
producer. It is based on good practice and is not cluttered by
unnecessary technology. Two procedures are described for ordering

concrete which differentiate the roles znd responsibilities of specifier

and supplier. Performance otdering allows the specifier to nominate any |
properties required, leaving the Tesponsibility for selectine tha macerials

and proportions to the supplier who zust guarantee compliance. Prescription

ordering is retainad {or those circumstancas where the specifier is not

prepared to accept the expertise of the supplier in particular circumstances.
Performance ordering is the more comzon cetbed with some licited problems

occurring when designers atterpt to acminate excessive oix criteria with i

inadequate understanding of the practices and technology. '

AS 1379 nakes provision for the slump of the ccmcrete to be
assessed at an early point in the discharge from a single sample (by cross :
reference to the appropriate standards on sacpling and testing) and this
is dependent on the preducticn being bzsed on adequate and uniform mixing
throughout the load. This procedure rezognises the need to mix thoroughly
and indirectly acknowledges the advaccas made in truck mixer design. New
readers of the standard would not rezezber the crazy procedure originally
used tc assess slump compliance which imvolved taking two separate porrtions !
at the 1/4 aecd 3/4 péints of discharge, doinz separate slump tests to
deterdine the average slump and ics divergence fromthe ordered slump, by
which tize the whole locad i{s in cthe formwork and it is too late to be

realiscically rejected.

The other significant 2iscorical matcter is the provision
for addition of water to locads on si.e under controlled condicions. Wnils:
not claiming that it is a perfect stscezenz, the provisions are sansible
and Qould be improved bv a rvrequirezman: ctha:z all truck =ix*rs aust be
provided with a working warer mezer, a 2racctical mactter wnhich has beer

omitzed so far;




One £inal aspect worthy of comment, is the nexus which

exists betveen AS 1379 and AS 1480 wizh respect to quality assessment.

In earl er days, it was possible to consider that some
concrete was structural and subject to the requirements of the Structures

Code wnereas other concrete was not subject te the same scrutiny or

quality levels.

Methods of Testing Concrete AS 1012 - My first recolleczion of this

group of standards is a2 single document which was published in 19537 and
included vhaz we called the "AS Al80-11C"" series. Some of these tests
were first standardised in 1934 and 1935. We now have the impressive,
if ncc frightening, array of 18 parts which is detailed in :he attached
Tatle 2.

During the revisicn, an attezpt was made to re-group the
various parts into a logical sequenc2 proceeding from the sampling cf
concrete in the plastic state :6 the various properties of hardened
concrecte. Qur human frailty is apparent when it can be seen that we
have no Pt. 7 whereas that tes:z method which is obviously the procedure
for monitoring the change from the plastic to the hardened state is

puzbered 15 at the end of cthe list.

It is of interast to note that in the original version of
1957, there was provision for the decermination of air contents. At
that early stage, air entrainment was probably the only legitimate
admixture recognised in Auscralia. However, it is fair to say that the
inclusion of the set:tizng tize and 5lezeding tests in the present version
is at leas: a partial result of the increased significance of rhe use of

adrixtures in the Australian scene.

The ta%le indicates thar the publishing of the revised
metric series starced in 197! and apparently concluded in 1979. The
approach obeing adcprad dy the Committee 3D/&2 is that it Is now time to

iniziate a review of those cunversioas which were commenced a decade age.




Cezents - AS A2 Portland Cercent has been replaced and expanded bv

three separate standards AS 1318 Pecrtland Cezent, AS 1316 Masonry Cezent

and AS 1317 Blended Cement.

At first sight, this appears tc be 2 progressive attitude
in tha: there has been recognition of the need te cater for special types
of binder, whether for technical or economic reasons. However, users of
cement are critical of the fact chac the sa=pling and assessment procedures
for ccapliance with these standards are far less onerous thar those izposed
in the Corcrets Structures Code. Tor exacple, there are no barriers to one
source of cement complving with each of the three common types - A Normal,
B High Early anéd D Sulphate Resisting. The miaioum strength limits are
such that zhere can be 3 significanc drop in strength producing
characteristics, either physical or chemical, and yert the cement will still
exceed these minisuz values. The values in the standard are simply not

realiscic.

There have been rwo interesting consequences to this
sicuazion. One engineering association has set its own limits oo additional
physical and chemical properties so that they can be reasonably cerctais of
obtaining a true "Normal" or "Ordinary"” cement rather than che xmore commonly
available "Bigh Early"” cements which are produced. To add to this concern,
a colleague regularly specifies Type C cement Icr two reasons, namely thac
it will be a slower strengsh gain cemen: and it must be tested more '
stringently than the other types to require the publishing of a report which

indicates cocpliance with 2z larger range of physical and chemical reg:irexments.

These coznments are not inzanded to suggest that there are any
bad cements produced under che banner of AS i3i5. The intanc of these
comments is to draw attention to tha problez which faces a cement user wno
has to aim for acceprable product qualicy levels with low variability,
whilst he must accept the fect that one of the most significant raw c2terials

can vary widely and still satisfy the present requirementcs of the standards.




Admixtyres - Standards for adzix:iures in concrece are very recent
develspments in the history of Australian consctruction practices. As a
vesult of comsiderable controversy and public debate, SAA Co—mittes
BD/32 was constituted in 1965 to prepare the first Australian Standards

on Concrere 3doixtures. ’

The first docuzents were produced ia 1970 and vere basad
on ASTM standards with some significant advances. The two troad product
groups of Water Reducing Set Controiling Admixtures and Air Zatzraining
Agents are now covered by AS 1478 Chemical Admircures for Concrete and

AS 1479 Cocde of Practice for the use of Chemical Admixtures in Concrete.

Some cf the main features of our standards are:

(1) che concepts of general and specific testing which can provide for
broad declarations of compliance or specific suita2bilizy on individual
.projects; (ii) partial disclosure cf formulscion decails; (1ii) regular
quality control testiag with published statezments of comrliance being
provided o consumers on reques:} and (iv) che recogniticn that decisions
as to the use of admixtures could be zhe responsibilicy of either the
concrete produ-~er or the client depeading on the cirzsu=zstances. The
decision to deal with these responsibilicies in a Code of Practice was

an acknowledgezent of the need to bring the use of adzixtures out into

the open. Prior to the existence of our own national standards on
admixtures, there w2s considarable scepticism about cthe products zvailable.
Because the new standards were based not onlv on overseas exserience buz
also on locaily produced data, consusers were reassurad chat the praducts
available, alchough based largelv on U.5. raw wmaterials and formulaczions,
would perform as predicted in conjunction with local raw materials, 1

especially cexents.

Jditional cormittee activity has produced dccumants wihich

A
deal with flyash in a sizilar vay. nere is a speciiication AS 1129 and

a Code of Prazctice AS 1130.

A scries of documents AS 2072, 2073 and MP20 Pzl cover the
Sampling and Testing of Excanding Admixtures for Cohcrete Mortar and Greurt.

This gzoup of stancards is quite urusual in thaz, whilsg cthere is a wide

range of relcvant tests, chire are nc specificaction cr parforzance limics
due to the very wide range of products and asplications which have been

developed.




Other cozmittee activ.zy has produced a document on
Permeability Reducing Substances which deals with all the important

aspects of producing waterproof conmcrete.

Tasks still not.complete include dealing with the still
controversial material, calcium chlecride. The zajur dilem=a {scing the
committee is to strike a balance berwean the teluctancs tc permif any use
of 'the material ané the commercial and technical fact that there is mno

other accelerator which provides the same cost benefit where it is needed.

The same coxxittee has made a serious attempt to prepare a
local equivalent to the ASTM standards on curing cnmpounds. There is an
obvicus need to depart from the simple step of adopting the U.S. document
when one considers the logistics involved in importing sand froz overseas
in relatively small quantities and at the same time having to deal with

customs and quarantine matters.

The most recent topic which has required committee activicy
is the provision of separate statements about the use of superplasticizers.
The principle groblem is that the existing document is written in terms of
addition of the normal wacter reducers at the concrete plant with all cther
ingredients. With superplasticizer use being maximised by acdditicz at the

job site, procedures must bec set ‘to eansure that proper control is zaintained.

The Total Scene - Specifications and Practice

This broad survey has ccasildered a series of Australian
Standards as they exist today togeth2r with soce historical background =o
provide a propér parspective. It is, in my opinion, a fact that concrete
admixtures are regarded as a proper topic to receivé the acteaticn of our
standavdisation procedures and the place of admixtures is now clearl
established in the total framewcrk of our standards. This i5 not o say
that our standards are perfecz. We s:ill ne«d to resolve a few anomalies
which existT because the benefits of admixztures are usec in practice to

cvercome socte traditional production problecs,

-




AS 1480 Concrete Structure Code and AS 1379 Readv~pixed
Concreze both have statements regarding temperature lizits and =ixing
times. Wc still have the traditional figures of a maximz of 32°¢ and
13 hourss. It is of interest that this sace problem was discussed by
B lstead at the 1979 Conferemce. With the recent developments in '
Nerthern Australia, it is cormon practice for these limits to be exceeded
vithout any obvious or reportad rasgs of difficulcies. The key to this
extension of the use of portland cement congcrete in these difficule
climatic conditions has been the use of retarders as the principle means
whereby setting is delayed until tramsport, placing and finishing are
compieted. It is true chat the supplemer:iary metheds of attespiin; to

reduce concrezs teoperatures have been used from tiie to time.

Because of the unusual population discribution, it {is
quite conmon practice in some areas to Zraasport ready-2ixed ccncrete up
to 150 km, the tize involved being in the order of 3 hours. Again, the

answer to the protlem has been the use of ad=zixtuyres.

To quote these extreme cases s not to suggest that the
admixtures are only used in unusual circumsctances. The reverse is true.
The widespread use of admixtures in the Australian ready-mixed concrete
industry is a3 result of years of generally cautiocus experimenting
{nvolving a wvide range of variables in both production and laberatory
conditions. Local and overseas knowledge has been combined in an
integrated series of standards which provide protection for all parties

concerned.

The overwhelming experiance is that adzmixtures are regarded .
as proper and credible ingredients in modemm portland cezent concrete ZJue

to their recognised benefits. .
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Methods of Testing Concrets

Fly Ash for Use in Concre:e
Methods for Sampliag and Testing Aggregates
S:ructu;al Steel FHollou Seccions

SAA Loading Code
Part 1 - Dead and Live Loads
Part 2 - Wind Forces

Steel Reinforcing 3ars for Concrete

Hard-drawn Steel Reinforcing Wire of Concrete
Hard-drawn Steel Wire Reinforcing Fabric for Concrete
Portland Cement

Blended Cements

Ready-mirxed Conc-cte

. Dense XNatural Aggregates for Concrece

Lightweight Aggregates for Structural Concrete
Chemical Admixtures for Use in Concrete

Code of Practice for the Use of Chezical Admixctures
in Concrete

SAA Prestressed Concraze Cede
SAA Formwork Code

Code of Practice for Control of Coacrete Surfaces
Part 1 - Formwork

Methods c¢f Fire Tests on Building Materials and
Structures

SAA Code for Welding in Builéing
Part 5 - Welding of Reinforcing Scteel

SAA Code fcr Concrete Block Masoary
Part ! - SAL Wiring Rules

Building Code Raquiramants for Reinforced Concrece
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AS 1012 Mechods of Testinz Concrete

Parc
Bare
Parc

It
B

‘Part

Parz

Part

Pars

Part

Part

Part

Part

Part

Part

Parc

1-1971
2-1971
3-1976

6-1971
8-1973

9-1972
10-1972

11-1972

12-1971

13-1970
14-1973

15-197¢9

16~1974
17-1976

18-197%

Method for sampling fresh concrete
Method for mixing concrcte in the laboratory

Deteraination of preoperties reiated to the cousistence
of concrete (incorporating Amde 1)

Deternmination of air content of freshly =mixed concre:le
(incorporating A=mdt 1)

Deteraination of weight’ per uniz veclume of freshly
nixed ccncrete (incorporatiag Andt 1)

Determinaczion of bleeding of concrete

Method for making and curing concrete compreesion,
indirecs tensile and flexure rest specizens in the
laboratory or in the field (incorporating Amdts 1 to 30)

Determination of coopressive strength of concrete ‘specimens

Determination of indirect temsile scrength of conirete
cylinders ("Brazil"” or splicting test)

Deternination of flexural sctrength of concrete flexure test
specimans (incorporating Amdt 1)
Amdt 2, April 1977; Amdc 3, July 1977

Determinaticn of weight per unit volume of hardened comcrate
(incorporating Add 1 and Anmdc 1)

Determination of drying shrinkage of concrete

Method for securing and tescinog cores from ha- -ed zonlrete
for compressive strengch or indirect tensile ageh
(incorporating Amdz 1)

Amdt 2, April 1977

Method for the estizazion of portland cement content of
hardened concrete

Deterzinaction of creep ¢ concreze cvlinders in cocrression

Mathods for the detemmination of the static chord modules of
elasticity and Polsson's rvatio of concrete specizen

Deterxrination of setting rime of £fresh concrete, mortar and
grout by penctraticn resistance







