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PREFACE 

This Standard was prepared by the Standards Australia Committee BD-025, Residential 

Slabs and Footings, to supersede AS 2870—1996. 

The objective of this Standard is to specify performance criteria and specific designs for 

footing systems for foundation conditions commonly found in Australia and to provide 

guidance on the design of footing systems by engineering principles.  

This Standard places particular emphasis on design for reactive clay sites susceptible to 

significant ground movement due to moisture changes. The Standard takes account of the 

following: 

(a) Swelling and shrinkage movements of reactive clay soils due to moisture changes. 

(b) Settlement of compressible soils or fill. 

(c) Distribution to the foundation of the applied loads. 

(d) Tolerance of the superstructure to movement. 

Notes are included for clarification and general advice only and are not part of the 

mandatory provisions of the Standard. 

Changes to the previous edition are as follows: 

(a) Revision of the overall Standard. 

(b) Site Class H split into Classes H1 and H2. 

(c) New Appendix H Guide to design of footings for trees. 

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.  

The Figures in this Standard are intended to show only the structural proportions of the 

footing system. All other details are purely illustrative. 

Commentary to this Standard has been included at the back of this document. The 

Commentary is for information and advice only, and does not form part of the mandatory 

body of the Standard. 

The layout of the Commentary follows that of the Standard. The numbering differs only in 

that its clauses, figures and tables are prefixed by the letter ‘C’, e.g. Clause C3.2.1 of this 

Commentary refers to Clause 3.2.1 of the Standard. Where there is no commentary to a 

Clause of the Standard it does not appear, therefore the Clause numbers in this Commentary 

are not consecutive. References to various publications and papers are listed as the last item 

of the Section or Appendix in which they occur. Section C7 provides recommendations not 

given in the Standard. 

The Commentary is for information and advice only. 
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S E C T I O N  1    S C O P E  A N D  G E N E R A L  

1.1   SCOPE 

This Standard sets out the criteria for the classification of a site and the design and 

construction of a footing system for a single dwelling house, townhouse or similar structure 

which may be detached or separated by a party wall or common wall, but not situated 

vertically above or below another dwelling, including buildings classified as Class 1 and 

Class 10a in the Building Code of Australia. 

The Standard may also be used for other forms of construction, including some light 

industrial, commercial and institutional buildings if they are similar to houses in size, 

loading and superstructure flexibility. The footing systems for which designs are given 

include slab on ground, stiffened rafts, waffle rafts, strip footings, pad footings and piled 

footings. 

NOTE: This Standard gives no advice on detailing of the connection of superstructures to the 

footing systems for wind loads or earthquake loads. 

For design purposes, the life of the structure is taken to be 50 years. 

NOTES:  

1 This Standard has been widely used for a number of years for the economical design of 

footings and slabs. Economical designs that avoid significant damage are practicable only if 

the soil moisture content of the foundation material under the footing or slab is stable or 

within reasonable limits of stability over the design life of the house or structure. For all sites 

(in particular sites with reactive soils) drainage and soil moisture conditions around the 

building need to be managed to avoid abnormal moisture conditions, as outlined in 

Clause 1.3.3, which may result in building damage.  

2 Site management recommendations are given in Appendix B. 

3 Where slab on ground construction is used for long slabs and large houses, particular 

consideration in design may be needed to avoid significant damage. 

4 Information on earthquake actions is included in AS 1170.4. Information on wind actions is 

included in AS/NZS 1170.2 and AS 4055. 

1.2   APPLICATION 

To comply with this Standard— 

(a) all sites shall be classified in accordance with Section 2; and 

(b) footing system design shall be by either— 

(i) prescribing a standard design in accordance with Section 3; or 

(ii) applying the engineering principles described in Section 4; and 

(c) all design and construction shall comply with Sections 5 and 6. 

Residential footing system design, detailing and construction shall also comply with 

AS 3600 except that, where in conflict, this Standard (AS 2870) shall take precedence. 

NOTE: The functions of the various parties included in the design and construction of residential 

slabs and footings are normally as described in Appendix A. 


	AS 2870-2011 RESIDENTIAL SLABS AND FOOTINGS 
	PREFACE
	CONTENTS
	SECTION 1 SCOPE AND GENERAL 
	1.1 SCOPE 
	1.2 APPLICATION 
	1.3 PERFORMANCE OF FOOTING SYSTEMS 
	1.3.1 General 
	1.3.2 Normal sites 
	1.3.3 Abnormal moisture conditions 

	1.4 DESIGN CONDITIONS 
	1.4.1 General 
	1.4.2 Design action effects 
	1.4.3 Other design considerations 

	1.5 DEEMED-TO-COMPLY STANDARD DESIGNS 
	1.6 ARTICULATION REQUIREMENTS 
	1.7 NORMATIVE REFERENCES 
	1.8 DEFINITIONS 
	1.8.1 Articulated full masonry 
	1.8.2 Articulated masonry veneer 
	1.8.3 Articulation 
	1.8.4 Braced stump 
	1.8.5 Bracing stump 
	1.8.6 Bored pier 
	1.8.7 Bulk pier 
	1.8.8 Characteristic surface movement (ys) 
	1.8.9 Clad frame 
	1.8.10 Clay 
	1.8.11 Collapsing soil 
	1.8.12 Concrete wall panel 
	1.8.13 Controlled fill 
	1.8.14 Design bearing capacity 
	1.8.15 Earth wall construction 
	1.8.16 Edge beam 
	1.8.17 Edge footing 
	1.8.18 Engineering principles 
	1.8.19 Extension 
	1.8.20 Fill depth 
	1.8.21 Finished ground level 
	1.8.22 Fitment 
	1.8.23 Footing 
	1.8.24 Footing slab 
	1.8.25 Footing system 
	1.8.26 Foundation 
	1.8.27 Framed double-leaf masonry 
	1.8.28 Full masonry 
	1.8.29 Gilgai 
	1.8.30 Infill slab 
	1.8.31 Landslip 
	1.8.32 Loadbearing wall 
	1.8.33 Masonry 
	1.8.34 Masonry veneer 
	1.8.35 Maximum differential footing movement 
	1.8.36 Mine subsidence 
	1.8.37 Mixed construction 
	1.8.38 Natural site 
	1.8.39 Outbuilding 
	1.8.40 Pad footing 
	1.8.41 Pier-and-beam 
	1.8.42 Pier-and-slab 
	1.8.43 Pile 
	1.8.44 Reactive site 
	1.8.45 Reinforcement 
	1.8.46 Reinforced single-leaf masonry 
	1.8.47 Rock 
	1.8.48 Sand 
	1.8.49 Silt 
	1.8.50 Single-leaf masonry 
	1.8.51 Single-storey 
	1.8.52 Slab 
	1.8.53 Slab on ground 
	1.8.54 Slab panel 
	1.8.55 Soil suction 
	1.8.56 Stiffened raft 
	1.8.57 Strip footing 
	1.8.58 Stump 
	1.8.59 Superstructure 
	1.8.60 Two-storey 
	1.8.61 Ultimate bearing pressure 
	1.8.62 Veneer 
	1.8.63 Waffle raft 

	1.9 NOTATION 
	1.10 REINFORCEMENT DESIGNATION 
	1.10.1 Trench mesh 
	1.10.2 Square and rectangular mesh 
	1.10.3 Reinforcing bars 
	1.10.4 Substitution of reinforcement 

	1.11 INFORMATION IN DOCUMENTS 
	1.11.1 Classification report 
	1.11.2 Design documents 


	SECTION 2 SITE CLASSIFICATION 
	2.1 GENERAL 
	2.1.1 Classification 
	2.1.2 Site classification based on soil reactivity 
	2.1.3 Classification of other sites 

	2.2 METHODS FOR SITE CLASSIFICATION 
	2.2.1 General 
	2.2.2 Identification of the soil profile 
	2.2.3 Site classification based on characteristic surface movement 

	2.3 ESTIMATION OF THE CHARACTERISTIC SURFACE MOVEMENT 
	2.3.1 Characteristic surface movement 
	2.3.2 Instability index 
	2.3.3 Soil suction profile 

	2.4 SITE INVESTIGATION REQUIREMENTS 
	2.4.1 General 
	2.4.2 Purpose 
	2.4.3 Depth of investigation 
	2.4.4 Minimum number of exploration positions 
	2.4.5 Bearing capacity 

	2.5 ADDITIONAL CONSIDERATIONS FOR SITE CLASSIFICATION 
	2.5.1 Sites consisting predominantly of sand or rock 
	2.5.2 Effect of site works on classification 
	2.5.3 Effect of fill on classification 


	SECTION 3 STANDARD DESIGNS 
	3.1 SELECTION OF FOOTING SYSTEMS 
	3.1.1 Selection procedure 
	3.1.2 Design for single-leaf masonry, mixed construction and earth wall construction 
	3.1.3 Construction with framed party walls 
	3.1.4 Design for masonry feature walls 
	3.1.5 Design for outbuildings and extensions to dwellings 
	3.1.6 Design for rock outcrops 
	3.1.7 Design for partial rock foundation 
	3.1.8 Design for complete rock foundation 

	3.2 STIFFENED RAFT 
	3.2.1 General 
	3.2.2 Beam layout 
	3.2.3 Reinforcement 
	3.2.4 Construction 
	3.2.5 Reinforced masonry 

	3.3 FOOTING SLAB 
	3.4 WAFFLE RAFTS 
	3.4.1 General 
	3.4.2 Stem width 
	3.4.3 Reinforcement 
	3.4.4 Construction 
	3.4.5 Piers 

	3.5 STIFFENED SLAB WITH DEEP EDGE BEAM 
	3.5.1 General 
	3.5.2 Beam spacing 
	3.5.3 Edge wall construction details 
	3.5.4 Construction joints 

	3.6 STRIP FOOTINGS 
	3.6.1 General 
	3.6.2 Deep beams 
	3.6.3 Pads and stumps 
	3.6.4 Infill floors 
	3.6.5 Reinforcement 

	3.7 REINFORCEMENT EQUIVALENCES 
	3.8 SUSPENDED CONCRETE FLOORS IN ONE-STOREY CONSTRUCTION 
	3.9 FOOTING SYSTEMS FOR TWO-STOREY CONSTRUCTION WITH SUSPENDED CONCRETE FLOOR 
	3.10 FOOTINGS FOR CONCENTRATED LOADS 
	3.10.1 Footings for columns 
	3.10.2 Footings for fireplaces on Class A and Class S sites 


	SECTION 4 DESIGN BY ENGINEERING PRINCIPLES 
	4.1 GENERAL 
	4.2 DESIGN CRITERIA 
	4.3 DESIGN OF FOOTING SYSTEMS 
	4.4 STIFFENED RAFT FOOTING SYSTEMS 
	4.5 SIMPLIFIED METHOD FOR RAFT DESIGNS 
	4.5.1 Application 
	4.5.2 Modification procedure 

	4.6 DESIGN OF FOOTING SYSTEMS OTHER THAN STIFFENED RAFTS 
	4.7 FOOTING SYSTEMS FOR REINFORCED SINGLEŒLEAF MASONRY WALLS 
	4.8 DESIGN FOR PILED OR PIERED FOOTING SYSTEMS 

	SECTION 5 DETAILING REQUIREMENTS 
	5.1 GENERAL 
	5.2 DRAINAGE DESIGN REQUIREMENTS 
	5.2.1 General requirements 
	5.2.2 Specific requirements for slabs for Class 1 buildings 

	5.3 REQUIREMENTS FOR RAFTS AND SLABS 
	5.3.1 Concrete 
	5.3.2 Reinforcement 
	5.3.3 Vapour barriers and damp-proofing membranes 
	5.3.4 Edge rebates 
	5.3.5 Recesses in slab panels 
	5.3.6 Heating cables and pipes 
	5.3.7 Shrinkage cracking control 
	5.3.8 Beam continuity in rafts 
	5.3.9 Beam layout restrictions 

	5.4 REQUIREMENTS FOR PAD AND STRIP FOOTINGS 
	5.4.1 Concrete 
	5.4.2 Reinforcement 
	5.4.3 Stepping of strip footings 

	5.5 REQUIREMENTS IN AGGRESSIVE SOILS 
	5.5.1 General 
	5.5.2 Isolation of concrete from the ground 
	5.5.3 Concrete strength and detailing requirements 

	5.6 ADDITIONAL REQUIREMENTS FOR CLASSES M, H1, H2 AND E SITES 
	5.6.1 Masonry detailing 
	5.6.2 Variations in foundation material 
	5.6.3 Drainage requirements 
	5.6.4 Plumbing requirements 


	SECTION 6 CONSTRUCTION REQUIREMENTS 
	6.1 GENERAL 
	6.2 PERMANENT EXCAVATIONS 
	6.3 TEMPORARY EXCAVATIONS 
	6.4 CONSTRUCTION OF SLABS 
	6.4.1 General 
	6.4.2 Filling 
	6.4.3 Foundation for slabs 
	6.4.4 Treatment of sloping sites 
	6.4.5 Retention of fill under slabs for Classes A, S and M sites 
	6.4.6 Fixing of reinforcement and void formers 
	6.4.7 Placing, compaction and curing of concrete 

	6.5 CONSTRUCTION OF STRIP AND PAD FOOTINGS 
	6.5.1 General 
	6.5.2 Foundation 

	6.6 ADDITIONAL REQUIREMENTS FOR MODERATELY, HIGHLY AND EXTREMELY REACTIVE SITES 

	APPENDIX A - FUNCTIONS OF VARIOUS PARTIES 
	APPENDIX B - FOUNDATION PERFORMANCE AND MAINTENANCE 
	B1 GENERAL 
	B2 FOUNDATION MAINTENANCE 
	B2.1 Foundation soils 
	B2.2 Class A and Class S sites 
	B2.3 Classes M, H1, H2 and E sites 

	B3 PERFORMANCE OF WALLS 
	B4 PERFORMANCE OF CONCRETE FLOORS 

	APPENDIX C - CLASSIFICATION OF DAMAGE DUE TO FOUNDATION MOVEMENTS 
	APPENDIX D - SITE CLASSIFICATION BY SOIL PROFILE IDENTIFICATION 
	APPENDIX E - STUMP PAD SIZES, BRACED STUMP UPLIFT HORIZONTAL LOAD CAPACITY 
	E1 GENERAL 
	E2 VERTICAL GRAVITY LOAD CAPACITY 
	E3 UPLIFT AND HORIZONTAL CAPACITY 

	APPENDIX F - SOIL STRUCTURE INTERACTION ANALYSIS FOR STIFFENED RAFTS 
	F1 ANALYSIS PROCEDURE 
	F2 ANALYSIS PARAMETERS FOR STIFFENED RAFTS 

	APPENDIX G - DEEP FOOTINGS 
	G1 DESIGN PROCEDURES FOR DEEP FOOTINGS 
	G2 LOADS 
	G3 GEOTECHNICAL SITE INVESTIGATIONS 
	G4 DRIVEN PILE FOOTINGS 
	G4.1 General 
	G4.2 Design actions 
	G4.3 Design geotechnical strength of driven piles 

	G5 DESIGN OF BORED AND EXCAVATED PIERS 
	G5.1 Pier system 
	G5.2 Design actions 
	G5.3 Design geotechnical strength of bored and excavated piles 

	G6 DESIGN OF STEEL SCREW PILES 
	G6.1 Pile system 
	G6.2 Design actions 
	G6.3 Minimum depth 
	G6.4 Design strength of screw piles 

	G7 PRE-BORING FOR PILES IN REACTIVE SITES 
	G8 SWELL PRESSURE ON PILE-SUPPORTED FOOTING OR BEAM 

	APPENDIX H - GUIDE TO DESIGN OF FOOTINGS FOR TREES 
	H1 LIMITATIONS 
	H2 DEFINITIONS 
	H2.1 Design height of single tree (HT) 
	H2.2 Design height of a group of trees (HTg) 
	H2.3 Distance of tree to the building (Dt) 
	H2.4 Group of trees 
	H2.5 Maximum design drying depth (Ht) 
	H2.6 Influence distance (Di) 

	H3 MAXIMUM DESIGN DRYING DEPTH (Ht) 
	H4 DESIGN PROCEDURE 
	H5 ALTERNATIVE DESIGN METHODS 

	APPENDIX I - BIBLIOGRAPHY 




