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PREFACE 

This Standard was prepared by Standards Australia Committee BD-010, Cement, to 

supersede AS 3972—1997, Portland and blended cements. 

Global warming has become a significant issue in the last decade and the Australian 

Government is embarking on programs to reduce Australia’s carbon emissions. Cement is 

recognized as an energy intensive material and there has been considerable pressure from 

the Government and consumers to reduce its environmental effect in terms of greenhouse 

gas emission reductions. 

The objective of this revision is to allow an increase in the proportion of mineral additions 

within the existing performance based specifications. This change is to permit a reduction 

in the ‘carbon footprint’ of cement manufacture and help meet the Government’s program 

for the reduction of greenhouse gas emissions. 

Changes to the previous edition are as follows: 

(a) Increase in the allowable proportion of mineral additions in general purpose cement 

from 5% to 7.5%. 

(b) Introduction of a new type of cement—general purpose limestone cement 

(Type GL)—that contains 8 to 20% limestone. 

(c) Permitting the use of up to 5% minor additional constituents in general purpose 

cement. 

(d) Placing a limit of 0.10% by mass of chlorides in cement. 

(e) Includes additional compliance requirements for sampling, testing and labelling. 

(f) A new normative Appendix B, which is essentially the (unchanged) requirements 

from AS 3974—1991, Evaluation of uniformity of cement strength from a single 

source. Following publication of this revision, AS 3974 will be withdrawn. 

Type GL cement has been primarily introduced to allow manufacturers to further develop 

and trial limestone addition and the use of Type GL cement in critical applications should 

be carefully considered. 

Within two years of the publication of this Standard the allowable proportion of mineral 

additions within general purpose cement will be amended to the optimum level proven by 

additional testing and the lower limit of Type GL will be amended accordingly. 

For concrete, grouts, and mortars where long-term durability is required or where there is 

risk from one or a combination of salinity, salt water, alkali-silica reactive (ASR) 

aggregates or sulfate attack, further technical requirements may be applicable.  

It should also be noted that generally the use of supplementary cementitious materials such 

as fly ash, ground granulated iron blast furnace slag, and amorphous silica significantly 

increases the durability of concrete and also reduce the carbon footprint of both cement and 

concrete. 

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the 

application of the appendix to which they apply. A ‘normative’ appendix is an integral part 

of a Standard, whereas an ‘informative’ appendix is only for information and guidance. 
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STANDARDS AUSTRALIA 
 

Australian Standard 

General purpose and blended cements 
 

1   SCOPE 

This Standard specifies minimum requirements for hydraulic cements including general 

purpose and blended cements. It does not purport to provide for all the requirements that 

may be needed in specific applications of such cements. 

NOTES:  

1 Information on the interpretation of this Standard as a performance-based specification of 

cement is given in Appendix A. 

2 Some additional information on applications and limitation of this Standard is included in the 

Preface. 

2   NORMATIVE REFERENCES 

The following are the normative documents referenced in this Standard: 

NOTE: Documents referenced for informative purposes are listed in the Bibliography. 

AS  

2350 Methods of testing portland, blended and masonry cements 

2350.2 Method 2: Chemical composition 

2350.7 Method 7: Determination of temperature rise during hydration of portland and 

blended cements 

2350.9 Method 9: Determination of residue on the 45 µm sieve 

2350.13 Method 13: Determination of drying shrinkage of cement mortars 

2350.14 Method 14: Length change of cement mortars exposed to sulfate solution 

3582 Supplementary cementitious materials for use with portland and blended

cement 

3582.1 Part 1: Fly ash 

3582.2 Part 2: Slag—Ground granulated iron blast-furnace 

3583 Methods of test for supplementary cementitious materials for use with portland 

cement 

3583.13 Part 13: Determination of chloride ion content 

AS/NZS  

2350 Methods of testing portland, blended and masonry cements 

2350.1 Method 1: Sampling 

2350.4 Method 4: Setting time  

2350.5 Method 5: Determination of soundness  

2350.8 Method 8: Fineness index by air permeability 

2350.11 Method 11: Compressive strength 

3582 Supplementary cementitious materials for use with portland and blended

cement 

3582.3 Part 3: Amorphous silica 

EN  

933 Tests for geometrical properties of aggregates 

933-9 Part 9: Assessment of fines—Methylene blue test 

13639 Determination of total organic carbon in limestone 
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3   MATERIALS 

3.1   Portland cement clinker 

Portland cement clinker is the partially fused product resulting from the intimate mixing of 

calcareous and argillaceous or other silica, alumina, or iron-bearing materials, or any 

combination of these materials, and burning them at a clinkering temperature.  

Portland cement clinker shall contain less than 4.5% MgO. 

3.2   Portland cement 

Portland cement is a hydraulic cement that is manufactured as a homogeneous product by 

grinding together portland cement clinker and calcium sulfate. 

3.3   Supplementary cementitious materials 

3.3.1   General 

Supplementary cementitious materials (SCM) include fly ash, ground granulated iron blast-

furnace slag and amorphous silica as defined in Clauses 3.3.2 to 3.3.4. 

3.3.2   Fly ash 

Fly ash is the solid material extracted from the flue gases of a boiler fired with pulverized 

coal.  

Fly ash shall comply with AS 3582.1. 

3.3.3   Ground granulated iron blast-furnace slag (slag) 

Ground granulated iron blast-furnace slag is a material consisting essentially of silicates 

and aluminosilicates of calcium produced simultaneously with iron in a blast furnace.  

Ground granulated iron blast-furnace slag shall comply with AS 3582.2. 

3.3.4   Amorphous silica 

Amorphous silica is very fine pozzolanic material, composed mostly of non-crystalline 

silica.  

Amorphous silica shall comply with AS/NZS 3582.3. 

NOTE: The high specific surface area of amorphous silica can cause workability problems when 

used in cement paste, mortar and concrete if suitable measures or precautions are not 

implemented. 

3.4   Limestone 

Limestone is a naturally occurring inorganic mineral material. It shall contain not less than 

75% by mass of CaCO3. 

Limestone with CaCO3 content equal to or greater than 75% and less than 80% is 

acceptable provided— 

(a) the clay content determined by the methylene blue test, as given in EN 933-9, does 

not exceed 1.20%, and  

(b) the total organic carbon (TOC) content, as given in EN 13639, dos not exceed 0.50% 

by mass. 

For limestone with CaCO3 content of 80% or greater, testing for clay content and TOC is 

not required. 

3.5   Mineral additions 

Mineral additions are selected fly ash, ground granulated iron blast-furnace slag, limestone 

or combinations of these materials. 
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3.6   Minor additional constituents 

Minor additional constituents are specially selected inorganic natural mineral materials, or 

inorganic mineral materials derived from the clinker production process such as cement kiln 

dust. 

Minor additional constituents shall be correctly prepared (that is, selected, homogenized, 

dried and comminuted, depending on the state of production or delivery of the materials). 

Minor additional constituents shall not increase the water demand of the cement 

appreciably, impair the resistance of concrete or mortar to deterioration in any way or 

reduce the corrosion protection of the reinforcement in the application. 

Minor additional constituents shall not exceed 5% of the cement (Type GP or Type GL) and 

shall not result in a cement that contains more than 0.10% chlorides by mass of cement. 

NOTES:  

1 Information on the nature and composition of minor additional constituents in the cement is 

available from the manufacturer on request. 

2 For reinforced and pre-stressed applications, including concrete and grouts, cement with a 

lower chloride level may be required. 

3.7   Calcium sulfate 

Calcium sulfate is an inorganic material derived from gypsum (calcium sulfate dihydrate 

CaSO4.2H2O), hemihydrate (CaSO4.1/2H2O) or anhydrite (anhydrous calcium sulfate, 

CaSO4) or as a by-product of industrial processes or any mixture of these materials. 

Calcium sulfate shall contain not less than 30% sulfuric anhydride (SO3). 

3.8   Processing additions 

Processing additions are constituents, other than those mentioned in Clauses 3.3 to 3.7, 

which may be added in minor quantities, nominally less than 1% by mass, during the 

manufacturing process to aid in the manufacture or improve the handling properties of 

cement. 

4   CEMENT TYPES AND COMPOSITION 

4.1   General 

Clauses 4.2 to 4.5 set out the composition of the major cement types. Table 1 sets out the 

major types of cement, including compostion. 

All cement types shall comply with the specified properties set out in Table 2 when tested 

in accordance with the following: 

(a) Setting time ......................................................................................AS/NZS 2350.4. 

(b) Soundness ........................................................................................AS/NZS 2350.5. 

(c) Chloride ............................................................................AS 2350.2 or AS 3583.13. 

(d) SO3 content ..............................................................................................AS 2350.2. 

(e) Compressive strength......................................................................AS/NZS 2350.11. 

(f) Peak temperature rise................................................................................AS 2350.7. 

(g) Sulfate expansion....................................................................................AS 2350.14. 

(h) Drying shrinkage ....................................................................................AS 2350.13. 

4.2   General purpose cement (Type GP) 

General purpose cement is a hydraulic cement containing portland cement and, at the 

discretion of the cement manufacturer, may contain a combination of mineral additions 

alone or in combination with minor additional constituents (maximum 5%) up to 7.5% by 

mass of the total cement. 
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4.3   General purpose limestone cement (Type GL) 

General purpose limestone cement is a hydraulic cement that contains portland cement and, 

at the discretion of the cement manufacturer, may contain limestone alone or in 

combination with minor additional constituents (maximum 5%) of 8–20% by mass of the 

total cement. 

4.4   Blended cement (Type GB) 

Blended cement is a hydraulic cement that contains general purpose cement and which, at 

the discretion of the cement manufacturer, may contain one or both of the following: 

(a) Greater than 7.5% of fly ash or ground granulated iron blast-furnace slag, or both. 

(b) Up to and including 10% amorphous silica. 

4.5   Special purpose cements 

Special purpose cement may be general purpose cement or blended cement that complies 

with the requirements for special purpose cement, as set out in Table 2. 

NOTE: Guidance on the interpretation of performance requirements is provided in Appendix A. 

Cements for special purposes shall be identified as follows: 

(a) Type HE—high early strength cement. 

(b) Type LH—low heat cement. 

(c) Type SR—sulfate-resisting cement. 

(d) Type SL—shrinkage limited cement. 

TABLE   1 

MAJOR CEMENT TYPES AND COMPOSITION (PERCENTAGE BY MASS) 

Mineral additions and minor 

additional constituents 

(7.5% combined maximum for 

Type GP and 20% combined maximum 

for Type GL) 

Supplementary 

cementitious materials 

(SCM) 

(Note 4) 

Mineral additions  

(Note 2) 

Cement 

type 

Portland 

cement 

Type GP 

(Note 1) 

Fly ash or 

slag 
Limestone

Minor 

additional 

constituents

(Note 3) 

Fly ash 

and/or 

slag 

Amorphous 

silica 

Type GP 92.5 to 100 – 0 to 7.5 0 to 5 – – 

Type GL 80 to 92 – – 8 to 20 0 to 5 – – 

Type GB – <92.5 – – – >7.5 0 to 10 

NOTES:  

1 If Type GB cement consists of Type GP and amorphous silica only, the proportion of Type GP shall be 

90% or above 

2 For Type GP the ‘mineral additions’ may comprise limestone, fly ash or slag, or a combination of these 

materials, at the discretion of the cement manufacturer. 

3 The ‘minor additional constituents’ addition forms part of the allowable amount of ‘mineral addition’ in 

the cement. 

4 Type GB cement may contain supplementary cementitious materials (SCMs) comprising either or both fly 

ash and slag at combined levels above 7.5%, and amorphous silica at a level not exceeding 10%. 
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