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ATTACHMENTS,  SET NO. 1 
 

 

GENERAL  
 

Attachment 1A:   

Separately attached references, plus access to Standards, ATIC-SPEC and WS-SPEC. 
 

 

 

FOR USE WITH SECTION SP43 

 
Attachment 1B: 

Independent Verification by Customers, Submission Form for Samples 

 

Attachment 1C: 

Preparation of Construction Specifications for Durable Concrete Infrastructure 

 

Attachment 1D: 

Background Notes to Section SP43 & Model Specs 
 

 

 

SITE, SOIL & WATER CHEMISTRY  

 
Attachment 1E: 

Soil & Seawater Chemistry:  Examples 

 

Attachment 1F: 

Salinity:  Units & Benchmarks  

 

Attachment 1G: 

Shallow Groundwater Salinity 2000  (By courtesy of Murray Irrigation Ltd) 

 

Attachment 1H: 

Salinity Potential in Western Sydney 2002  (By courtesy of DECCW, previously DIPNR) 
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ATTACHMENT 1A 
 

 

REFERENCES, SEPARATELY ATTACHED  

 
The following two references, not elsewhere readily available, are included for use with Section SP43, and are 

separately attached, as if contained within, the resulting file would be too large for general use.   

 

DOCUMENT  TITLE  ISSUED 

 

BRC 27131 

 

Properties of Fresh & Hardened Concrete with Ternary Binder System 

Containing Two Supplementary Cementitious Materials 

   [Note:  Included by permission of RTA & with assistance from the 

                       School of Civil & Environmental Engineering, UNSW] 

 

1998 

 

CSIRO/UTS 

CCC  

Cao, H.T., Bucea, L., Ray, A. & Yozghatlian, S., 

'The Effect of Cement Composition and pH of Environment on Sulfate 

Resistance of Portland Cements & Blended Cements', Cement and 

Concrete Composite 19 (1997), 161-171   

   [Note:  Included by permission of the CSIRO] 

 

1997 

 

 

STANDARDS & TECHNICAL  SPECIFICATIONS  
 

Access to Standards included in ATIC-SPEC and WS-SPEC, can be found in the following table: 

 

CONTACT DETAILS  

For all Australian Standards plus the standards published by the following: 

  -  ISO             International Organization for Standardization 

  -  ASTM        American Society for Testing and Materials 

  -  BSI             British Standards Institute 

  -  DIN            Deutsches Institut fur Normung (German Standards Institute) 

[Note:  For European Standards (EN), purchase through a member state (eg:  BSI EN  or  DIN EN).] 

SAI Global  Website:    www.saiglobal.com 

286 Sussex St., Sydney,  NSW  2001 

Tel:  131-242         Fax:  1300-654-949 

American Concrete Institute  (ACI)  Website:    www.concrete.org 

PO Box 9094, Farmington Hills, MI 48333-9094  USA 

Pathway:    From website, click on the heading for ñPublicationsò and then ñBookstoreò 

Help desk:    BKStore@concrete.org    Tel:  0011-1-2488483700 Fax:  0015-1-2488483701 

Canadian Standards Association  (CSA)  Website:    www.csa.ca 

5060 Spectrum Way, Suite 100, Mississauga, Ontario  L4W 5N6 CANADA 

Pathway:    From online store website, select ñconstruction & engineeringò, then select ñconcreteò. 

Help desk:    techsupport@csa.ca      Tel:  0011-1-4167472233         Fax:  0011-1-4167472510 

 

 

The following is a suggested clause for inclusion in Project Specifications, to enable others to access  

ATIC-SPEC and WS-SPEC: 

 

REFERENCE CLAUSE:  SUGGESTED INCLUSION IN PROJECT SPECIFICATIONS  

ñATIC -SPEC and WS-SPEC  

This project specification references ATIC-SPEC and WS-SPEC, which are available as free downloads, from 

the Australian Procurement and Construction Council (APCC) website at  www.apcc.gov.au  

 

 

http://www.saiglobal.com/
http://www.concrete.org/
mailto:BKStore@concrete.org
http://www.csa.ca/
mailto:techsupport@csa.ca
http://www.apcc.gov.au/
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ATTACHMENT 1B 

ATIC  

CEMENTITIOUS MATERIALS FOR CONCRETE  

INDEPENDENT VERIFICATION BY CUSTOMERS  

 

SUBMISSION FORM FOR SAMPLES 

CCURG Registration Details 

Registration Number  

Cement or Blend Details 

Product Name  

Manufacturer  

Place of Manufacture  

Date of Manufacture  

Batch Number  

Project Details 

Project Name  

Project Location  

Project Traceability Number  

Submission details 

Dispatching Organisation  

Contact Name  

Contact Phone No.  

Contact Address  

 

Send this form with the sample to: 

 

RTA Chemical & Materials Labora tory  

      Att n:  Laboratory Officer  

Unit H, 75 St. Hilliers Rd,  

Auburn  NSW  2144 
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ATTACHMENT 1C 
 

PREPARATION OF CONSTRUCTION SPECIFICATIONS  

FOR DURABLE CONCRETE INFRASTRUCTURE  
 

PREAMBLE:  The table below introduces a jigsaw puzzle of design, procurement and construction documents 

that all contribute to and have significant roles in achieving durable concrete.  Many of the specs are still in 

preparation but are shown here as an overview of what is planned. 

 

MODEL SPECIFICATIONS:  In recent years, concrete technology has advanced rapidly, however this has not 

been widely appreciated and the product has been ñdumbedò, putting government infrastructure at risk.  The 

model specifications (or guidelines for specification writing) are designed to help users overcome this short fall, 

and will be later integrated to form a single document. 

 

TYPE OF INFRASTRUCTURE  GENERAL & 

BUILDINGS  

BRIDGES& 

MARINE  

WATER SUPPLY 

& SEWERAGE 

DESIGN LIFE (Years) 50 100 100 50 100 

AUST STDS (with sections on concrete durability) 

AS 3600 Concrete structures V - - V - 

AS 5100.5 Bridge design - V V - - 

AS 3735 Concrete structures for retaining liquids - - - V - 

ATIC -SPEC & WS-SPEC (Standard Technical Specs) 

SP41   * Steel Reinforcement for Concrete V V V V V 

SP42   * Steel Prestressing V V V V V 

ATIC-SPEC, 

SP43 

Cementitious Materials for Concrete V V V V V 

WS-SPEC, 

SP44   ** 

Concrete Supply Standard Class 

(for non-corrosive environments) 

V - - V - 

WS-SPEC, 

SP45   ** 

Concrete Supply Special Class   (for 

corrosive environments & extended life) 

V V V V V 

WS-SPEC, 

TR10   ** 

Concrete Placement V  V V V 

PROJECT DOCUMENTS 

- Project specific drawings V V V V V 

MODEL SPECS (GUIDELINES)  

WS-SPEC 

June 2000 

Attachment F:  Preparation of 

Construction Specifications 

V - - V - 

Included 

herein 

Attachment 1D:   

Section SP43: Model Specification 

V V V V V 

*   New sections, under preparation  **   Existing sections, for re-issue  V   Applicable 
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ATTACHMENT 1D 
 

CEMENTITIOUS MATERIALS FOR CONCRETE  

BACKGROUND NOTES TO SP43 & MODEL SPECS 
 

INTRODUC TION:   The purchase of cementitious materials for concrete appears complex, but in reality, the 

options are few as shown below.  The complex issue is the specification of the concrete mix for durability.  This 

is partly addressed in ñSection SP43  Cementitious Materials for Concreteò and will be further addressed in a 

revised óconcrete supply special classô section.  This document is prepared to assist users of Section SP43 to 

prepare project specs in a variety of different procurement or contract options, with model examples as follows: 

o MODEL SPEC EXAMPLE 1:   Concrete Supply (see below) 

o MODEL SPEC EXAMPLE 2:   Cementitious Materials Supply (see below) 

o PROJECT TYPES:  Although the purchase options are few, the variation of ñApplications and/or 

Environmentsò are many and listing all solutions is not possible or practical.  Hence to assist users from 

across all government agencies, the approach taken is to offer a variety of solutions for typical projects such 

as building foundations, road structures, water supply works and sewerage works. 

SALINITY:  Attachment 2E gives data collected from a variety of sites and shows the variation of the soil 

chemistry or major ions.  This is further amplified in Attachment 2F, ñSalinity:  Units and Benchmarksò, which 

gives a big picture view on the occurrence of salinity and provides a link to agriculture units and data.   

ACID SULFATE SOILS:  Attachment 2E also gives data collected from a variety of sites and shows the 

variation of the soil chemistry or major ions.  For guidelines and advice for the assessment, management, 

laboratory methods, etc. on acid sulfate soils, contact the National Acid Sulfate Soils Information Officer on Tel: 

(02) 6626-1355  or  write to the Dept. of Primary Industry, Wollongbar Agricultural Institute, Bruxner Highway, 

WOLLONGBAR  NSW  2477.  Also RTA have two public documents:  Guidelines for the Management of Acid 

Sulfate Materials  can be accessed at  

http://www.rta.nsw.gov.au/environment/downloads/acid_sulfate_guidelines_dl1.html  while  RTA Acid Sulfate 

Soils - Concrete Structures Guidelines, is presently only available in hard copy, but may be viewed by 

arrangement through  library@rta.nsw.gov.au   

AL KALI AGGREGATE REACTION:   Section SP43 recognises the high risk that alkali silica reactive (ASR) 

aggregates possess to the long term durability of concrete infrastructure, hence strict limits have been placed on 

the alkali content of the constituent materials.  Also see HB 79  Alkali Aggregate Reaction Guidelines on 

Minimising the Risk of Damage to Concrete Structures in Australia, available from SAI-Global. 

[Note:  Sometimes used interchangeably with alkali aggregate reactivity (AAR)]. 

BLENDED CEMENTS WIT H TWO SCM:  Re Section SP43, Clause 4.4, Table 2, accepting the infrequent 

use, there is a variety of ways of obtaining conforming blends, for example: 

-  Weigh each material separately before mixing 

-  Add fly ash or silica to standard slag blends (ie: 35%, 50% and 65%) 

-  Add fly ash or silica to a mix of standard slag blends 

o Sample Calcs:  As noted in Table 2, linearly interpolate between Combination A and B. 

  [Note: Portland cement = GP, fly ash = FA and amorphous silica = silica]. 

Á Example 1:  For a GP/Slag/FA blend, commencing with a 50% slag blend (ie: 50/50, GP/slag), one of a 

number of acceptable mixes would be simply to add 36% FA, giving a mix of GP/slag/FA = 37:37:26. 

Á Example 2: For a GP/slag/silica blend commencing with a 35% slag blend (ie: 65/35 GP/slag) add, 8.5% 

silica, the slag content would then be 0.35 x 91.5% = 32.2%, giving an acceptable mix of GP/slag/silica = 

60/32/8. 

Á Example 3:  For a GP/slag/silica blend commencing with a 50% slag blend (ie: 50/50, GP/slag), add 4.6% 

silica, the slag content would then be 0.5 x 95.4% = 47.7% giving an acceptable mix of GP/slag/silica = 

47.8/47.8/4.6. 

http://www.rta.nsw.gov.au/environment/downloads/acid_sulfate_guidelines_dl1.html
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MODEL SPEC 

EXAMPLE 1:  Concrete Supply 

Pre-mixed:  Government agencies do not usually make direct purchase of cementitious materials, but 

instead purchase premixed (or plant-mixed) concrete, which is included as part of a multi-disciplinary 

project.  The concrete supplier purchases the cementitious materials either separately or blended to SP43 

and needs to obtain the required certification from the cementitious materials manufacturer. 

           [Note:  The identification link between cementitious material and concrete mix is critical.] 

Precast:  There is a large range of precast concrete products that use cementitious materials (eg:  concrete 

blocks, roof tiles, septic tanks, RC & FRC pipes, maintenance holes, pump station chambers, bridge & 

building beams, culverts, sleepers, piles, drainage structures, stormwater treatment devices).  The 

manufacturer purchases the cementitious materials either separately or blended to SP43 and needs to 

obtain the required certification from the cementitious materials manufacturer. 

Project Specs:  As noted in SP43 Clause 5.2, to nominate the type of cementitious materials required for 

the various grades of concrete used in the project, select from or add to the following table, then insert in 

the project spec. 

------------------------------ 

PROJECT SPECIFICS 

CEMENTITIOUS MATERIALS TYPES:   Use the nominated cementitious materials and proportions 

[together with all other specified requirements], in the concrete mix types shown: 

CONCRETE 

MIX  

TYPE(S)   # 

APPLICATION  

AND/OR 

ENVIRONMENT  

REQUIRED CEMENTITIOUS MATERIALS  

To Section SP43  (See Clause 1.5 & Appendix B) 

RC(M) 
Reinforced concrete in contact with 

moderate water surround conditions 

Cement blend of: 

-  portland cement/fly ash:  80/20 to 70/30 

RC(SGE) 

Reinforced concrete in contact with 

sewerage internally and with mild 

water surround externally 

Cement blend of: 

-  portland cement/fly ash:  80/20 to 70/30   OR  

-  portland cement/slag:  50/50 to 30/70 

RC(WT) 

Reinforced concrete in contact with 

water and waste water internally and 

with mild water surround externally 

Cement blend of: 

-  portland cement/fly ash:  80/20 to 60/40   OR  

-  portland cement/slag:  50/50 to 30/70 

PC(S) 

Prestressed concrete at significant 

risk of ASR and in contact with 

severe water surround 

Cement blend of: 

-  portland cement/fly ash:  75/25 to 60/40   OR  

-  portland cement/slag:  50/50 to 30/70 

PC(ASSL) 

Prestressed concrete with a low risk 

of acid sufate soil conditions 

Cement blend of: 

-  portland cement/fly ash:  80/20 to 70/30   OR 

-  portland cement/slag:  50/50 to 30/70   OR 

-  Type SL with 6% to 8% silica 

PC(ASSH) 

Prestressed concrete with significant 

risk of acid sufate soil conditions 

Cement blend of: 

-  portland cement/fly ash:  75/25 to 60/40   OR 

-  portland cement/slag:  50/50 to 30/70 

RPC(MAR) 

Marine reinforced or prestressed 

concrete, outside tidal zone, that is in 

salt drift above or salt water below  

Type SL   OR   Cement blend of 65% min slag   

OR   Blended cement 20% min FA   OR 

Blend conforming to Section SP43, Table 3. 

RPC(MART) 

Marine tidal reinforced or prestressed 

concrete, outside tidal zone, that is in 

salt drift above or salt water below 

Cement blend of 20% min FA   OR   65% min slag   

OR   Type SL with 4% to 8% silica   OR 

Blend conforming to Section SP43, Table 3 

#  Nominal project classification 

CEMENTITIOUS MATERIALS SUPPLY:  As noted at the bottom of each SCM table, for premixed 

concrete, the concrete manufacturer to arrange and supply certification of the requirements. 
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MODEL SPEC (contôd) 

EXAMPLE 2:  Cementitious Materials Supply 

Cementitious Materials Supply:  Less frequently, and usually on major projects, on-site (or site mixed) 

concrete is used.  The cementitious materials is purchased directly from the supplier or manufacturer to 

SP43, either separately or blended, including the required certification.   

For projects, select required cementitious materials and insert below table as required. 

Project Specs:  As noted in SP43 Clause 5.2, to specify the requirements for each of the cementitious 

materials, select each heading in turn, with a copy of the table below, then select from or add to it, before 

inserting in the project spec. 

Certification:   As noted at the bottom of each table (see red print below), each manufacturer would then 

be required to complete each table to certify each product supplied. 

-------------------------------- 

PROJECT SPECIFICS 

PORTLAND & BLENDED CEMENTS REQUIREMENTS:   To Section SP43 and the following: 

FLY ASH REQUIREMENTS:   To Section SP43 and the following: 

SLAG REQUIREMENTS:   To Section SP43 and the following: 

AMORPHOUS SILICA REQUIREMENTS:   To Section SP43 and the following: 

ITEM  SP43 PROJECT REQUIREMENTS   # 

Government registration details & contacts of 

manufacturerôs nominated key liaison staff 
ï 

Manufacturers without Product Certification 

to supply 

Certificate for Design & Development 2.2  

Full chemical analysis of additions & proportion 3.8  

Chemical analysis results 4.1  

Agency requirements, both standard & additional 5.3  

Reportable properties & characteristics App A  

Additional tests App A  

Customer & nominated agency contacts A3.9 & 10  

Low volume special blends for critical projects, 

required frequency for verification test 
A3.16  

Certificate of Compliance to SP43   

#   For premixed concrete:  concrete manufacturer to arrange and supply certification as above. 

     For direct purchase:  cementitious material manufacturer(s) to arrange and supply certification as above. 
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ATTACHMENT 1E 

SOIL & SEAWATER CHEMISTRY:  EXAMPLES  

INTRODUCTORY NOTES:   

 Tables 2E1 and 2E2 are work in progress, and as data becomes available will be up-dated. 

 Soil chemistry is not constant at or between sites, and to obtain reliable data, needs to be measured.  

Variation would also be expected across larger sites, both with depth from the surface and between seasons.   

 Seawater saline levels are also not constant, but vary with the season and location.  Essentially the level 

remains close to 35,000 ppm, and in any sample of seawater, whatever the saline level, the percentage of the 

major constituents remains constant (ie: chlorine 55%,  sodium 30.6%,  sulfate 7.7% and magnesium 4%). 

 

TABLE 1E1:  SALINITY, SITE DATA:  CHEMISTRY, MAJOR IONS (pp m) 

SITE IONS HCO3
-
 SO4

-2
 Cl

-
 Na

+
 K

+
 Mg

+2
 Ca

+2
  IONS pH 

Ocean 

Surface 

Water  *  

Avge 145 2,712 19,353 10,775 399 1,297 412 35,000 8.0 

Min 137 2,701  10,740 393 1,292 410  7.9 

Max 153 2,724  10,800 405 1,301 413  8.4 

Redcliffe **  180 3,250 23,000 13,000 530 1,500 390 33,000 8.1 

Caloundra **  150 2,600 19500 10,500 460 1,250 420 27,000 6.5 

Western 

Sydney 

# 

Avge 396 913 7259 4,120 15 575 120  6.3 

Min 0 21 130 137 0 7 3  3.7 

Max 1,600 2,560 14,500 7,600 58 1,280 1,601  7.8 

Wagga 

Wagga 

## 

Avge 467 256 989 557 4 131 77  8.0 

Min 219 5 61 45 1 20 10   

Max 874 1,698 4,303 1,802 24 617 296   

Iron Bark 

Creek, F3, 

Sydney 

Avge          

Min TBA         

Max          

 Avge          

Min          

Max          

#  Provided by courtesy of DLWC Penrith Office, March 2003. 

##  Determined as a collaborative effort between CSIRO, Wagga Wagga City Council and DLWC 

*   Ref:  Handbook of Marine Science, Volume I, Edited by F.G. Walton Smith 

** Ref:  Design of Durable Concrete Structures in Aggressive Ground Conditions by Dr Alan Carse 

 

 

TABLE 1E2:  ACID SULPHATE SOILS, SITE DATA:  CHEMISTRY, MAJOR IONS (ppm)  

SITE IONS HCO3
-
 SO4

-2
 Cl

-
 Na

+
 K

+
 Mg

+2
 Ca

+2
  

IONS 

pH 

Brisbane 

Qôld  

DMR 

Avge          

Min  TBA        

Max          

Pacific 

Hôway 

Tweed 

Avge          

Min   TBA       

Max          

 Avge          

Min          

Max          

 Avge          

Min          

Max          
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ATTACHMENT 1F 
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ATTACHMENT 1G: 

 

 

Note:  The map shows that shallow groundwater can contain 

significant amounts of salts.  Wetting and drying cycles, during the 

lifespan of the infrastructure, can also significantly increase salt 

concentrations in permeable construction materials (eg: buildings 

not protected by moisture barriers). 
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ATTACHMENT 1H:  

 
 

 
 

Notes:   

The map shows the widespread nature and variability of salinity potential across Western Sydney thus 

clearly establishing a need to consider salinity impacts when specifying cement and concrete for all types of 

durable infrastructure.   

The map is also available through the following link, click on the expand-to-normal-size-button on the 

bottom right: 

http://www.naturalresources.nsw.gov.au/salinity/science/pdf/salinity_potential_in_western_sydney_2002.jpg  

A brochure on the map is available at: 

http://www.wsroc.com.au/downloads/Salinity_map_and_guidelines_council_brochure.pdf 


