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Concrete Constituents

| Concrete’s constituent materials are:
| Cement;
Aggregate;
Water; and
Admixtures;




1.1.a Cement Constituents

| Cement means Portland or Blended cement

Portland Cemeng a hydraulic cement manufactured as a
homogeneous product by grinding together portland cement clinker
and calcium sulfate. It may also contain up to 5% of mineral
additions. Portland Cement shall comply with AS3972

Blended Cemeni a hydraulic cement containing portland
cement and a quantity comprised of one or both of the fellowing:

— Greater than 5% fly ash or granulated iron blast furnage sl
— Up to 10% silica fume

Fly Ash shall comply with AS3582.1
Ground slaghall comply with AS3582.2
Silica fumeshall comply with AS3582.3




1.1.b Cement Constituents

Supplementary cementitious materials

has progressively increased over the last 20 years
can improve certain plastic properties of the cetecr

can improve economy, since they are often indugiya
products which are cheaper than portland cement

can improve the environment by reducing demancaan r
materials and reducing carbon dioxide emissiontdueduced
portland cement manufacture

can improve the long term strength of concrete
Good curing practice is essential to develop trength

potential of any concrete, and this is especialywhlen
supplementary cementitious materials are used




1.1.c Aggregates

Aggregates for concrete shall comply with AS2758.1

| Besides the requirements of this'standard, the type
and guality of aggregates for concrete,is dictated by:
— the intended concrete application; and
— the desired plastic properties of the concrete

Washed cOnmrete sand' - .
(fine aggregate) R (cd’arse aggregate)




1.1.d Water

| Mixing water shall be deemed to be of acceptable quality i

| service records of concrete made'with that watdicate that it is
not injurious to the strength or durability.of tbencrete or the
materials embedded in it; or

| it has been suitably tested in a laboratory anddsieresults are
within the limits given below

— 7 and 28 day compressive test results 90% or greater than@heon
IF You cAN sample

RIN . . . . .
p_:_%ﬁ V;AQFR — Time of initial set from 60 minutes earlier to 90 minutésrléhan the

e control sample
— Maximum concentration of impurities:
e 100 ml/L for sugar
* 50 ml/L for oil and grease

— pH level greater than 5.0

| it is assumed that water acceptable for drinkirg/se acceptable
for concrete




1.1.e Admixtures

Chemical Admixtures shall comply with AS1478

| admixtures which are not compatible.shall not bedus the same
volume of mixed concrete

=

New admixtures-Trequire extensiveesting




1.2 Concrete Properties

| Some fundamental concepts are:
| Water/Cementitious ratio;
| Voids content
| Strength (paste, aggregate and bond); and
| workabillity;




2.1.a Specification

AS1379

Specification & | AS1379 governs concrete which is:
Supply of Concrete . .
— site mixed:;
— factory mixed; and
— truck mixed

| AS1379 specifies requirements for:
— concrete materials;
— plant / equipment; and
— specification / ordering concrete
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The Big Picture s

Supplement 1

Supplement 1

AS3600 AS1379
Design of Concrete Supply of Concrete

AS3972 Cement
AS3582 Supplementary Cemen

AS2758 Aggregates

AS1478 Admixtures

Sampling and Testing Constituent Materials




2.1.b Specification of Concrete

|  Normal Class

— Concrete which is specified primarily by a,standasmpressive
strength grade with other characteristics in acaocd with Clause 1.6.3

— Intended to cover the majority of concrete apiore

| Normal G ¢ 4! conventional slab work
— Mass p

Chilorid




2.1.c Specification of Concrete

| Special Class

— Concrete which is specified to have certain priopeor characteristics
different from, or additional to, those of Normak€&s concrete

— Prescription base&

| may specify the jilx des
proportiops - sudiias 28




2.2.a Method of Ordering

| Normal Class Concretahe customer.must specify:
the quantity of concrete required¥rand delivery. address
the standard compressive strength grade (N20, N25, N32, N40, N50)
the slump at point of acceptance (between 20 and 120mm at 10mvals)jte
the maximum nominal size of aggregate (10mm, 14mm or 20mm)
the intended method of placement (pump, spray, wheel barroy, etc:
whether project assessment is required to be carried out
the level of air entrainment (up to a maximum of 5.0%)

[~




2.2.b Method of Ordering

| Special Class Concretgerformance order
the quantity of concrete required¥jrand delivery. address
the standard strength grade (if applicable compression, flemndiméct tensile)
the slump at point of acceptance (between 20 and 120mm at 10mvals)jte
the maximum nominal size of aggregate (as allowed by AS2758.1)
the intended method of placement (pump, spray, wheel barroy, etc:
whether project assessment is required to be carried out
the level of air entrainment (if applicable)
any other performance requirements such as:
| early age strength limitation
| any shrinkage strain limitation
| the use of fibres or colouring pigments
| a requirement for colour control of the hardened concrete




2.2.C Method of Ordering

| Special Class Concretgrescription_order
the quantity of concrete required¥rand delivery. address
the standard strength grade (if applicable compression, fleindiméct tensile)

the particle density, maximum nominal size and grading ef thrseaggregate
(il accordance with AS2758.1) or alternatively, the source of ggtgesupply

the particle density and grading of the fine aggregates witairanges
provided for AS2758.1, or alternatively, the source of aggregate supply

the type of portland or blended cement selected from AS3972

the limitation, if any, on the use of other cement products

the limitiation, if any, on the type and proportions of admixtures

the proportions of aggregates and cement by mass

the maximum water/cement ratio or the required slump at pbatceptance

Prescription orders require an indepth knowledge and understandimg of t
materials available to the suppliers in the region in whicltomerete is to be
supplied. Performance based ordering places this responsibthtyhei supplier.




23 Manufacture

need to ensure compliance with the mix design

Material Storage

Batching accuracy
Why batch accurately?
What are the tolerances

Computers & records

Weighing Equipment;
Liquid Dispensing;
Equipment; and
Mixing Equipment
Slump control




2.3.a Bulk storage of materials

| Cement shall be stored in a manner to ensure

| material is kept dry and free from contaminants
clear identification and prevention of uncontrolied intermingling or mgixi
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2.3.b Bulk storage of materials

| Aggregates are stored in a manner to ensure

| free drainage

| clear identification and prevention of uncontralled intermingling or ingxi
of different types and nominal sizes




2.3.C Why batch accurately?

Accurate batching is a prime concern for-every oetecplant to ensure
the closest possible compliance with the given aesign.

AS1379 recognises that tolerance are a practicagsgy and has set
requirements for all concrete ingredients.

Errors in batching can alter the concrete’s expepteperties. The
following are examples of effects on placement emupaction \ F"'\“‘

—

Under batched cement may result in loss of cohees&and segregation at| /=S
high slump A,

Over batched coarse aggregate will reduce workglaihid pumpability

Under or over batched fine aggregate will alteirdtage, flowability and
ease of compaction. Underbatched fines may inerbleed.

Over or under dosed admixture will alter plasticadion, bleed, and mix
mobility

Like admixtures, water content will alter plasturdtion, bleed, mix
mobility and has an enormous affect on Strengthunébility of the
concrete.




What are acceptable tolerances?

Table 5 of AS1379

Tolerance
Weight batching for batch size Q Volume

Q<2m?® 2m?® <= Q <= 4m° Q> 4m? batching

Each cementitious ingredient -5 + 30 kg -10 + 30 kg -20 + 40 kg +1%

Total cementitious materials -5 + 30 kg -10 + 30 kg - 20 + 40 kg +1%

Fine aggregate -75 +50 kg +75 kg +100 kg +2%
Coarse aggregate -75 +50 kg +75 kg +100 kg +2%
Total aggregate -75 +50 kg +75 kg +100 kg +2%

Chemical admixtures +50 * +500 * +500 * +500 *

* or 20 mL, whichever is greater




2.3.d How tolerances are met

to ensure compliance with the given mix design

Computers control batching and help to ensure tolerances are met;

Regular maintenance and calibration of equipment.reduces matisiciind

Calibration records provide evidence of the work done.

Computer systems Equipment maintenance Calibration Records
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Example of batch record
Docket No Truck No Mix Code

48929442 758

N254F

Material Code
OAK14
HTNCS
LYNCS
GOLGP
GLDFA
DCELWR
AEA

WATER

Slump Load size

70

3.60

Target
003700
002486
000960
000748
000183
006552
001404
000180

Actual

003700
002500
000960
000750
000180
006450
001420
000182

Difference

0

14

0

2

-3

-102

16

% Difference
0.00
0.56
0
0.27
-1.64
-1.56
1.14
1.11
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Slump Stand at the Concrete Plant
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Mix Carnpactanility

Increase in Raste volume
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Mix Carnpactanility

IMPORTANT
Low strength concrete generally needs the entrainnm of air to improve mix stabilit

and mobility whilst in the plastic state.
Entrapped air, on the other hand, should be removeavith appropriate compaction

techniques in order to impove density and strength.
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Section 4
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Tavle S of A51379

PERMV:SESIBLE TCLERAR

0= ON SLUNA

Specihied slump, m

Tolerance, mi

< 61
346G £80
>80 £110
>110 £ 150

> 150
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Sampled and tested at random to represent all concrete supplied
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NMhnere to get rmore inforrnation



T

End of Ynir 11

Time to wake up

Shows over




