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5 ATHOS PLACE  PARADISE  SA ATH3836-1 

FOOTINGS & FOUNDATIONS Page 1 continued…………/- 

C O N S T R U C T I O N  R E P O R T  
 

 

F O O T I N G S  A N D  F O U N D A T I O N S  
 

 

GENERAL 
 
This is a Construction Report containing our recommendations for Footings and Foundations for 

proposed building works to be carried out at a particular site. It is the Owner's responsibility to 

ensure that all recommendations contained herein and in Appendix A of Australian Standard 

AS 2870-2011 - Residential Slabs and Footings, "Guide to Home Owners on Foundation 

Maintenance and Footing Performance", which is reprinted in the CSIRO Information Sheet, are 

adhered to.  If the Owner does not wish to accept the advice contained within this report or wishes 

to have a stronger and stiffer footing system for the purpose of reducing the risk of cracking in the 

building, the Owner shall advise the Engineer in writing. 

 

This document shall be kept by the Building Owner for future reference, as it contains important 

information regarding the design and construction of the footings as well as recommendations on 

site drainage, tree planting and other pertinent matters, all of which have an effect on the 

performance of the footings. 
 
 
SOIL CHARACTERISTICS 
 

Six boreholes were drilled, at the locations shown approximately on the Driller’s plan, for the 
purpose of providing basic soils information from which this footing recommendation has been 
determined.  Please note that, in common with any random sampling technique, it is possible that 
subsequent excavation may uncover soil strata variations or conditions different from those 
indicated by the initial drilling.  The soil profiles are shown on the borehole logs. 
 

The site is of instability classification: H2 — D / P Highly reactive clay sites, which can 
experience very high ground movement 

from Deep seated moisture changes 
 
These are high plasticity clays having ready access to surface moisture. 

The behaviour of this soil type is typified by potentially large differential shrinkage and swelling 

movements due to moisture changes, often resulting in Category 1 or Category 2 damage with 

occasional examples of Category 3, or more severe, damage.  Refer to Appendix C of Australian 

Standard AS 2870-2011, re-printed in the CSIRO information sheet attached hereto for a 

description of the damage categories. 

 

 
 
SOILS ASSOCIATION MAP AND INVESTIGATION OF NEARBY SITES 
 
With reference to the Soils Association Map of the Adelaide Region compiled under the direction 

of the Director of Mines, the Soils in this area are predominantly Red Brown Earths, Type RB3.  

Information regarding soil profiles for nearby sites has not been investigated. 
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FOUNDATION PREPARATION 
 
First, clear all vegetation and any topsoil containing organic matter from the area to be occupied 
by the proposed building and surrounding paving.  Ensure that surface water is drained away 
from this area. 
 
Excavate and fill, as indicated on the Site Drainage drawing, to the nominated bench level.  Fill 
shall be placed in accordance with the Specification.  Note that any integral piers required, as 
shown on the footing plan have been determined based on the bench level noted.  Any variation 
to this level shall be referred to the Engineer for review of the footing design. 
 
Excavate trenches for the footing beams.  Note that external footings shall be founded a minimum 
of 300 mm below existing or finished ground level, whichever is the lower and on natural, firm, 
undisturbed soil.  Any external footings adjacent a site boundary shall be founded 600 mm below 
the original natural ground level.  Internal footings shall be founded on firm undisturbed soil.  It 
may be necessary in some circumstances to increase the specified footing depth to achieve this. 
 
If the soils exposed during the excavation process appear to vary from that described in the 
borehole logs, stop work and seek further instructions from the Engineer. 
 
Blind the quarry rubble with a thin sand layer to protect the underfloor membrane. 
 
The Engineer shall carry out a site inspection at completion of excavation for footings 
(before covering the ground with the specified damp proof membrane). 
 
Provide any specified white ant treatment to the foundation soils. 
 
Place the specified underfloor damp proof membrane. 
 
 
FOOTING SPECIFICATION 
 
Footings shall be constructed strictly in accordance with the attached footing plan, general details 
and specification. 
 
Footing sizes shall be of the minimum dimensions indicated on the drawings. 
 
The Engineer shall carry out a site inspection at completion of reinforcement fixing and 
prior to commencement of pouring of concrete. 
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NOTES 

 

1. The basis of the design of these footings as required by regulation, aims to provide 

performance characteristics under a combination of Dead Load, Live Load and 

Foundation Movement, to achieve acceptable probabilities of serviceability and safety 

during a 50 year design life for the building. 

 

Some walls may crack even though the footing system has performed its design task 

and are generally expected to experience Category 0 - 1 damage.  Refer to Appendix C 

of Australian Standard AS 2870-2011, re-printed in the CSIRO information sheet 

attached hereto for a description of the damage categories.  Category 2 damage could 

be expected to occur under some conditions for the occasional building. 

 

For these categories of damage, it is the intention of the regulations that consequent 

repairs are part of normal maintenance and are therefore the responsibility of the owner. 

 

2. No new tree shall be allowed to grow closer to the building than a distance equal to its 

mature height. 

THESE FOOTINGS HAVE NOT BEEN DESIGNED FOR TREE EFFECTS 

 We have considered existing trees in the vicinity of the proposed dwelling and have 

determined that those trees are beyond the zone of influence on the design soil swell. 

 

3. Care shall be taken to reduce the risk of leaks in plumbing and drainage pipes near the 

footings by implementing the following measures: 

 

• Where any pipe penetrates footing beams, provide 40 mm closed cell polyethylene 

lagging. 

• Where sewer or stormwater drainage pipes penetrate perimeter footing beams, 

approved flexible connections shall be provided in the pipework, on the outside of 

the building, within 300 mm of the face of the beam.  

 

4. Backfilling where service trenches pass under footings shall be with 4% cement 

treated quarry rubble, placed in layers and compacted to 95 % Modified Compaction, 

determined in accordance with AS1289.5.2.1 and the attached Specification.  This shall 

extend for one metre inside and one metre outside the building line.  This work is required 

to prevent moisture entering the underfloor zone via a service trench and possibly 

inducing extreme soil heave beneath the building. 

 

5. Ground slab areas, which are to be covered with ceramic tiles within six to ten weeks 

of pouring the concrete, require heavier fabric reinforcement.  Use either one layer of 

RF92, or two layers of RF72 in the top face of these slab areas.  Other options are 

available to limit transfer of concrete shrinkage cracks into floor tile finishes.  Please refer 

to this office for further details. 
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6. Crack control joints shall be incorporated in walls at the locations shown on the footing 

plan. 

 

Construction for joints in masonry shall be in accordance with Articulation Detail Sheet 

attached and be in accordance with the requirements of the Building Code of Australia 

and the recommendations of Technical Note 61 published by the Cement and Concrete 

Association of Australia. 

 

Construction for joints in lightweight sheet claddings shall be in accordance with the 

manufacturers’ technical details. 

 

7. It is recommended that impervious paving should be constructed round the perimeter 

of the building as described in the Specification, prior to practical completion of the 

building. 

 

8. Stormwater from roofs and paving must be conveyed in properly jointed pipes to the 

  

street drainage system. 

 

 

 

 

signed 

 

 

 

 

 

 

Dean Iuliano  BE MIEAust CPEng 
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A T T A C H M E N T S  T O  T H I S  R E P O R T  
 

 

SOILS 

SPK Geodrill Drilling Record and Site Plan 

Borehole Logs & Site Soil Classification 

 

SITEWORK AND DRAINAGE 

Site and Drainage Plan - drawing No. C01 (A3 size) 

Standard Detail Sheets 

Plumbing through footings - SD-PLBG1, SD-PLBG 2, SD-PLBG 3 (1/07/99) 

Perimeter Paving - SD-PAVING 1 (1/07/99) 

 

FOOTINGS 

Footing Layout Plan & Details  - drawing No. S01 (A3 size) 

Footing Details   - drawing No. S02 (A4 size) 

Standard Detail Sheets 

Conventional Beam Section - SD-RAFT1, SD-RAFT2 (1/07/99) 

Strip Beam Section - SD-STRIP 1 (13/12/99) 

 

SUPERSTRUCTURE ELEMENTS 

Steel Lintel Plan  - drawing No. S03 (A3 size) 

Earthquake Assessment 

Standard Detail Sheets 

Articulation  - SD-WALJNTS 1 (1/07/99) 

 

SPECIFICATION 

 

COUNCIL SUBMISSION COPY 

Calculations  

 

OWNER’S COPY 

CSIRO Information Sheet BTF18 

 "Guide to Home Owners on Foundations Maintenance and Footing Performance". 

Calculations  
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Dean Iuliano & Company CONSULTING STRUCTURAL & CIVIL ENGINEERS

NEW DWELLING sheet no:

file ref:

5 ATHOS PLACE   PARADISE   SA date drilled:

S TATARELLI logged by:

D pF Ys  

0 1.20 1.20

CLAY Silty Firm Dark Brown - - 2.2 Medium CL CH 150 1.18 3.9 0.01 0.0

150

CLAY Silty Stiff Red Brown at PL
Low 

Moderate
3.5 Medium CH 350 1.10 13.5 0.03 0.4

500
CLAY Silty 

Calcareous
Very Firm

Light Brown 

Mottled
Damp High 2.5 Medium CL CH 500 0.98 12.2 0.08 1.0

1000

CLAY Silty 

Calcareous
Hard

Brown / 

Cream 

Mottled

<< PL High 3.0 Medium CH 850 0.77 19.7 0.15 3.9

1850
CLAY Silty 

Calcareous 

abundant 

Quartz 

Gravels

Hard
Light Brown 

Mottled
≤ PL High 3.0 Medium CH GP 250 0.61 4.6 0.21 1.6

2100
REFUSAL 

(GRAVELS)

3.0 1900 0.29 16.2 0.33 18.7

4000 0.00 0.43

Note:  PL = Plastic Limit Tree Height HT = 10.0

Distance of tree to building Dt = 5.0

Tree Influence Distance Di = 10.0

Soil Classification: Class H2-D Design for trees? No ys = 70.1 yt = 0.0

Design differential mound movement, ym = 0.7 x ys = 49.1 + yt = 49.1

BORE 1
Soil 

Description
Texture Colour

WITH TREE (Single)

Unified Soil 

Classifictn

Thickness of Soil 

Layer (mm) D pF
Ys              

(mm)

Field Moisture 

Content

BORE 1

ATH3836-1

14/08/2018

Fred Enever & Assoc.

Reactivity
Ipt          

(%)
Bearing



Dean Iuliano & Company CONSULTING STRUCTURAL & CIVIL ENGINEERS

NEW DWELLING sheet no:

file ref:

5 ATHOS PLACE   PARADISE   SA date drilled:

logged by:

D pF Ys  

0 1.20 1.20

CLAY Silty Firm Dark Brown - - 2.2 Medium CL CH 150 1.18 3.9 0.01 0.0

150

CLAY Silty Stiff Red Brown at PL
Low 

Moderate
3.5 Medium CH 450 1.09 17.1 0.04 0.6

600
CLAY Silty 

Calcareous
Very Firm

Light Brown 

Mottled
Damp High 2.5 Medium CL CH 300 0.98 7.3 0.08 0.6

900

CLAY Silty 

Calcareous
Hard

Brown / 

Cream 

Mottled

<< PL High 3.0 Medium CH 1300 0.74 28.7 0.17 6.5

2200
CLAY Silty 

Sandy 

Calcareous 

appreciable 

Limestone 

Gravels

Very Firm

Brown / Light 

Brown 

Mottled

Damp High 3.0 Medium CH 800 0.42 10.1 0.28 6.7

3000

3.0 1000 0.15 4.5 0.38 11.3

4000 0.00 0.43

Note:  PL = Plastic Limit Tree Height HT = 10.0

Distance of tree to building Dt = 5.0

Tree Influence Distance Di = 10.0

Soil Classification: Class H2-D Design for trees? No ys = 71.6 yt = 0.0

Design differential mound movement, ym = 0.7 x ys = 50.1 + yt = 50.1

BORE 2
Soil 

Description
Texture Colour

WITH TREE (Single)

Unified Soil 

Classifictn

Thickness of Soil 

Layer (mm) D pF
Ys              

(mm)

Field Moisture 

Content

BORE 2

ATH3836-1

14/08/2018

Fred Enever & Assoc.

Reactivity
Ipt          

(%)
Bearing

S TATARELLI



Dean Iuliano & Company CONSULTING STRUCTURAL & CIVIL ENGINEERS

NEW DWELLING sheet no:

file ref:

5 ATHOS PLACE   PARADISE   SA date drilled:

logged by:

D pF Ys  

0 1.20 1.20

CLAY Silty Firm Dark Brown - - 2.2 Medium CL CH 100 1.19 2.6 0.01 0.0

100

CLAY Silty Stiff Red Brown at PL
Low 

Moderate
3.5 Medium CH 700 1.07 26.1 0.05 1.2

800
CLAY Silty 

Calcareous
Very Firm

Light Brown 

Mottled
Damp High 2.5 Medium CL CH 450 0.89 10.0 0.11 1.2

1250
CLAY Silty 

Sandy 

appreciable 

Gravels

Hard
Red Brown 

Mottled
Damp High 3.0 Medium CH 850 0.70 17.8 0.18 4.6

2100
REFUSAL 

(GRAVELS

3.0 1900 0.29 16.2 0.33 18.7

4000 0.00 0.43

Note:  PL = Plastic Limit Tree Height HT = 10.0

Distance of tree to building Dt = 5.0

Tree Influence Distance Di = 10.0

Soil Classification: Class H2-D Design for trees? No ys = 72.8 yt = 0.0

Design differential mound movement, ym = 0.7 x ys = 50.9 + yt = 50.9

BORE 3

ATH3836-1

14/08/2018

Fred Enever & Assoc.

Reactivity
Ipt          

(%)
BearingBORE 3

Soil 

Description
Texture Colour

WITH TREE (Single)

Unified Soil 

Classifictn

Thickness of Soil 

Layer (mm) D pF
Ys              

(mm)

Field Moisture 

Content

S TATARELLI



Dean Iuliano & Company CONSULTING STRUCTURAL & CIVIL ENGINEERS

NEW DWELLING sheet no:

file ref:

5 ATHOS PLACE   PARADISE   SA date drilled:

logged by:

D pF Ys  

0 1.20 1.20

CLAY Silty Firm Dark Brown - - 2.2 Medium CL CH 50 1.19 1.3 0.00 0.0

50

CLAY Silty Stiff Red Brown at PL
Low 

Moderate
3.5 Medium CH 350 1.13 13.9 0.02 0.3

400
CLAY Silty 

Calcareous
Very Firm

Light Brown 

Mottled
Damp High 2.5 Medium CL CH 1100 0.92 25.2 0.10 2.8

1500
CLAY Silty 

Sandy 

Calcareous 

appreciable 

Limestone 

Gravels

Very Firm

Brown / Light 

Brown 

Mottled

Damp High 3.0 Medium CH 300 0.71 6.3 0.18 1.6

1800
CLAY Silty 

Sandy 

appreciable 

Gravels

Hard
Red Brown 

Mottled
Damp High 3.0 Medium CH 300 0.62 5.5 0.21 1.9

2100
REFUSAL 

(GRAVELS

3.0 1900 0.29 16.2 0.33 18.7

4000 0.00 0.43

Note:  PL = Plastic Limit Tree Height HT = 10.0

Distance of tree to building Dt = 5.0

Tree Influence Distance Di = 10.0

Soil Classification: Class H2-D Design for trees? No ys = 68.5 yt = 0.0

Design differential mound movement, ym = 0.7 x ys = 47.9 + yt = 47.9

BORE 4

ATH3836-1

14/08/2018

Fred Enever & Assoc.

Reactivity
Ipt          

(%)
BearingBORE 4

Soil 

Description
Texture Colour

WITH TREE (Single)

Unified Soil 

Classifictn

Thickness of Soil 

Layer (mm) D pF
Ys              

(mm)

Field Moisture 

Content

S TATARELLI



Dean Iuliano & Company CONSULTING STRUCTURAL & CIVIL ENGINEERS

NEW DWELLING sheet no:

file ref:

5 ATHOS PLACE   PARADISE   SA date drilled:

logged by:

D pF Ys  

0 1.20 1.20

CLAY Silty Very Stiff Red Brown < PL High 3.5 Medium CH 600 1.11 23.3 0.03 0.7

600
CLAY Silty 

Calcareous 

abundant 

Limestone 

Gravels

Very Firm Cream Damp Moderate 2.0 Medium CL GP 1000 0.87 17.4 0.12 2.4

1600
CLAY Silty 

Sandy 

abundant 

Gravels

Firm
Brown 

Mottled
Damp

Low 

Moderate
1.5 Medium CL GP 1000 0.57 8.6 0.23 3.4

2600
CLAY Silty 

Calcareous 

appreciable 

Gravels

Hard

Brown / Light 

Brown 

Mottled

Damp
Moderate 

High
2.5 Medium CL CH 400 0.36 3.6 0.30 3.0

3000

2.5 1000 0.15 3.8 0.38 9.4

4000 0.00 0.43

Note:  PL = Plastic Limit Tree Height HT = 10.0

Distance of tree to building Dt = 5.0

Tree Influence Distance Di = 10.0

Soil Classification: BORES 1, 2, 3, 4 & 6 CRITICAL Design for trees? No ys = 56.6 yt = 0.0

Design differential mound movement, ym = 0.7 x ys = 39.6 + yt = 39.6

BORE 5
Soil 

Description
Texture Colour

WITH TREE (Single)

Unified Soil 

Classifictn

Thickness of Soil 

Layer (mm) D pF
Ys              

(mm)

Field Moisture 

Content

BORE 5

ATH3836-1

14/08/2018

Fred Enever & Assoc.

Reactivity
Ipt          

(%)
Bearing

S TATARELLI



Dean Iuliano & Company CONSULTING STRUCTURAL & CIVIL ENGINEERS

NEW DWELLING sheet no:

file ref:

5 ATHOS PLACE   PARADISE   SA date drilled:

logged by:

D pF Ys  

0 1.20 1.20

CLAY Silty Firm Dark Brown at PL
Moderate 

High
2.2 Medium CL CH 150 1.18 3.9 0.01 0.0

150

CLAY Silty Very Stiff Red Brown < PL High 3.5 Medium CH 800 1.04 29.0 0.06 1.7

950

CLAY Silty 

Calcareous
Hard

Red Brown 

Cream 

Patches

Damp High 3.0 Medium CH 1450 0.70 30.3 0.18 7.8

2400
CLAY Silty 

Calcareous 

appreciable 

Gravels

Hard

Brown / Light 

Brown 

Mottled

Damp
Moderate 

High
2.5 Medium CL CH 600 0.39 5.9 0.29 4.4

3000

2.5 1000 0.15 3.8 0.38 9.4

4000 0.00 0.43

Note:  PL = Plastic Limit Tree Height HT = 10.0

Distance of tree to building Dt = 5.0

Tree Influence Distance Di = 10.0

Soil Classification: Class H2-D Design for trees? No ys = 72.8 yt = 0.0

Design differential mound movement, ym = 0.7 x ys = 51.0 + yt = 51.0

BORE 6

ATH3836-1

14/08/2018

Fred Enever & Assoc.

Reactivity
Ipt          

(%)
BearingBORE 6

Soil 

Description
Texture Colour

WITH TREE (Single)

Unified Soil 

Classifictn

Thickness of Soil 

Layer (mm) D pF
Ys              

(mm)

Field Moisture 

Content

S TATARELLI
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Consulting Engineers  structural - civil

Dean Iuliano & Company
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SUPERSTRUCTURE 

ELEMENTS 
 

 
 
 



Consulting Engineers  structural - civil

Dean Iuliano & Company



  

Dean Iuliano & Company 
 

 CONSULTING STRUCTURAL  

 AND CIVIL ENGINEERS 

100 Rundle St ree t     Kent  Town    SA    5067  
EMAIL:  diuleng@bigpond.net.au 

TELEPHONE:  (08) 8363 3900 

FAX:  (08) 8127 9545 

 

 

 

EARTHQUAKE LOADS 
 

 

Project : THREE NEW DWELLINGS File Ref :  ATH3836-1 

  5 ATHOS PLACE   
  PARADISE  SA 
  S TATARELLI 
   

 
 
Annual Probability of Exceedance (P) 1/500 after BCA Volume 2 Table 3.11.3a 
 
 

Probability Factor (kp) 1.0 after AS1170.4 – 2007 Table 3.1 
 
 

Hazard Factor for Adelaide (Z)  0.10 after AS1170.4 – 2007 Table 3.2 
 

 
 
 kpZ 0.10  ( ≤ 0.11 ) 
 
 

NO SPECIFIC EARTHQUAKE DESIGN OR DETAILING IS REQUIRED 
 
after Table A1 of AS1170.4 – 2007, for a domestic structure (housing) designed and detailed 
for lateral wind forces in accordance with AS1684, AS3600, AS3700, AS/NZS1664, 
AS1720.1, or NASH Standard Part 1. 
 
 
 
 
Signed 25 July 2019 
 
 
 
 
 
 

Dean Iuliano  BE MIEAust CPEng 
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S P E C I F I C A T I O N  
 
 
This Specification sets out the general requirements for Footing and Foundation work for new homes 
and additions and other buildings constructed in a similar manner.  It is an attachment to Construction 
Reports and shall be read together with all other engineering and architectural documents prepared 
for the project. 
 
Refer to the Engineer if any requirement is at variance with the Architectural Specification or with 
notes on the drawings. 
 

 
EARTHWORKS 
 
Site Clearing And Preparation 
 
Remove everything on or above the site surface, including rubbish, vegetable matter and organic 
debris, scrub, timber, stumps, boulders, rubble, and the like and top soil containing organic matter, 
from the area to be covered by the building. 
 
Grub out stumps and roots over 75 mm diameter to a minimum depth of 500 mm under buildings or 
paving, or 300 mm below finished surface in unpaved areas.  Fill any over- excavation with compacted 
material as specified below. 
 
Where necessary, break up and remove old slabs, foundations, paving, drains, manholes and the like 
found. 
 

Pre-wetting 
 

Water the site in and around the area to be covered by the building before under-slab filling is placed 
when pre-wetting is called for in the Construction Report.  Watering shall be carried out with garden 
sprinklers for a minimum of 2 hours daily for a period of preferably 10-14 days immediately prior to 
commencement of construction.  After watering, the under-slab filling must be placed and compacted 
within 3 days. 
 
Where there are reactive clays on the site and a raft is to be constructed, pre-wetting of the site is 
most advantageous, particularly if construction is to take place after any prolonged period of low 
rainfall.  It is aimed at reducing the future heave of reactive clays which has been seen to occur when 
dry clay soils are covered by a raft slab. 
 

Boundary Conditions 
 
Under no circumstances shall any excavation be carried out against a neighbouring building 
constructed along a boundary without the Engineer's prior knowledge and approval.  Underpinning 
may be required before building work can proceed. 
 
Cut at a boundary should not exceed 600 mm unless adequate retaining walls are provided. 
Filling to the boundary should only be against an adequate retaining wall. 
 

 
Steps between Benches 
 
Generally cut or fill within the property (i.e. not on boundary) should not exceed 900 mm unless a 
suitable retaining wall or stable bank is provided. 
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Placement Of "Controlled Fill" 
 
The filler material shall be clean site excavated soils which do not contain organic or other deleterious 
matter, or imported quarry rubble as specified below,  spread in layers not exceeding 150 mm in depth 
before compaction at optimum moisture content. Each layer shall be compacted in turn and no layer 
shall be placed over any uncompacted layer.  Compaction shall be achieved by means of a vibrating 
roller of suitable type (smoothdrum rollers for granular materials or sheepsfoot rollers for clays).  
Sufficient passes shall be made with the roller to compact the filler into a solid foundation.  The 
Relative Compaction achieved shall be not less than that specified in the Construction Report 
 
Take care with vibrating rollers, particularly if there are houses or other structures constructed 
on adjacent allotments.  Contact the Engineer if in doubt regarding this. 
 

Slope Stability 
 
The Contractor shall at all times have due regard to the long term stability of filled and cut sloped 
surfaces. 
 
All slopes shall be protected from excessive stormwater run-off by grading the top surface to drain 
water away from the sloping faces. 
 
For untrafficked banks not exceeding 1.5 m high, the following batters may be constructed where the 
natural surface slope does not exceed one vertical to five horizontal. 
 

DESIRABLE BATTER/SLOPES IN CUTS 
 

MATERIAL SURFACE SLOPE 

Heavy Clay 1 vertical to 1 horizontal 

Sands and cohesionless materials generally 1 vertical to 2 horizontal 

Friable to sandy cohesionless soils 1 vertical to 1-1/2 horizontal 

Weathered rock in good condition 1 vertical to 0-1/2 horizontal 

Sound rock Nearly vertical 
 
For conditions not specifically covered above, this office should be requested to provide further 
instructions or recommendations. 
 
For filled sites, where the natural surface slope does not exceed 1 vertical to 5 horizontal, the 
maximum embankment height shall not exceed 1.5 m  and shall project not less than 1 m beyond the 
area of the site to be covered by the building.  The batters of the filled surface shall not exceed the 
slope indicated below: 
 

REQUIRED BATTER TO FILLED SLOPES 
 

MATERIAL SURFACE SLOPE 

Clay and Silts 1 vertical to 2 horizontal 

Sands 1 vertical to 3 horizontal 

Quarry Rubble 1 vertical to 3 horizontal 

 
NOTE: Embankments should be protected from damage arising from surface erosion or ground water 

flow. 

 
If a retaining wall has been specified the cut or fill should not exceed the design height of the specified 
retaining wall. 
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Slopes and gradings of the cut bench or platform shown on the cut and fill plans are to be adhered to 
strictly to allow for the site to be drained.  In particular, a temporary drainage channel may need to be 
cut in the floor at the base of cut banks to provide a drain.  This drain should fall sufficiently to the low 
side so that water does not pond.  On sand sites and sites where erosion may be a critical problem, 
provision of trench drains above the cut bank to prevent erosion during the construction phase, may 
be required. 

 
Imported Filling 
 
Filler material shall be 20 mm Quarry Rubble consisting of durable quartzite, limestone or other 
suitable stone. It shall be substantially free from any weathered or disintegrated stone, and shall not 
contain clay lumps, vegetable matter or other deleterious materials.  The material shall comply in all 
respects with the Department of Road Transport.  Specification No. PM21. 
 

 “Uncontrolled” Fill 
 
Uncontrolled fill shall be compacted sufficiently to be used as a working platform to temporarily support 
footing beams and slabs designed to self supporting between piers drilled or excavated through the 
filling and founded on underlying firm natural undisturbed soils. 
 
Uncontrolled fill shall not contain large rocks, builders debris, organic matter or any other deleterious 
substance which will hinder or prevent excavation for the piers and trenches. 
 
Paving laid on “Uncontrolled” fill should preferably be segmental brick or block, which can be re-
levelled if settlements occur with time. 
 

Preparation 
 
After completion of primary earthworks the site must be prepared for footing construction.  Ideally, for 
raft construction, soils beneath the building area shall be kept in as moist a condition as possible.  For 
strip footings with timber floors the building area shall be kept as dry as possible. 
 
For rafts, provide a working surface of a minimum compacted thickness of 100 mm of quarry rubble or 
other approved material.  The selected material must be free of any sharp aggregate at the surface, 
which could damage the vapour barrier.  If necessary, blind surface with sand. 
 
NOTE:  The thickness of the working surface may be dictated by Local Council requirements or 
statutory requirements giving the relationship between finished floor level, external paving and or the 
sewer floor gully.  This shall be taken into account when establishing building platform levels. 
 
 

DAMP PROOF MEMBRANE 
 
The damp proof membrane shall be high impact polythene not less than 0.200 mm thick laid 
continuously over the area to be covered by building except where shown otherwise on the Detail 
Sheets.  
 
 
At joins, lap the sheets 300 mm and seal with a waterproof pressure sensitive tape.  Where service 
pipes penetrate the membrane, seal the pipes to the membrane with waterproof tape. 
 
Prior to commencement of concrete placement, tape over all holes, puncture etc. Level pins shall not 
be driven through the membrane. 
 
Where strip footings extend beyond a stiffened raft footing, extend the Damp Proof Membrane one 
600 mm beyond the external edge of the concrete raft, and wrap this membrane around the strip 
footing. 
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CONCRETE 
 
General 
 
Concrete work shall conform to AS 3600 SAA Concrete Structures. 
 

Materials 
 
The cement used in the works shall comply with AS 3972, Portland and Blended Cements.  The 
properties and gradings of coarse and fine aggregate shall comply with AS 2758 Part 1. 
 
Water shall be clean and shall not contain any matter or constituent which will be harmful to concrete. 
 
Admixtures shall not be used without the approval of the Engineer. 
 
Premixed concrete for the whole of the works shall be supplied by one manufacturer and shall comply 
with this Specification, AS 3600 and AS 1379. 
 
Steel reinforcement to be used in the works shall be as listed in the Construction Report. 
 
Types of reinforcement are designated as defined hereunder: 
 
Prefix 'N' denotes rolled high tensile deformed bar complying with AS 1302 
 
Prefix 'S' denotes structural grade deformed bar complying with AS 1302 
 
Prefix 'R' denotes plain round structural grade bar complying with AS 1302 
 
Prefix 'SL' denotes hard-drawn reinforcing fabric to AS 1304 
 
It is the Builder's responsibility to supply all necessary support and spacer bars not necessarily shown 
on the drawings.  
 

Grade Of Concrete And Testing 
 

The grade of concrete to be used in the works shall be as designated below: 
 Grade Designation N20 N25 N32 
 
 Specified Characteristic  
 Strength at 28 days 20 MPa 25 MPa 32 Mpa 
 
 Nominal Size of Coarse 
 Aggregate 20 mm 20 mm 20 mm 
 
Workability shall be measured by the use of a slump test.  The concrete "design slump" shall be 
between 60 mm and 90 mm. 
 
Project control testing is not required unless specifically mentioned in the Construction Report. The 
testing authority shall be NATA approved.  If any test fails to meet the strength requirement the 
Engineer shall be informed. 
  



5 ATHOS PLACE  PARADISE  SA ATH3836-1 

SPECIFICATION Page 6 MARCH 1999 

Placing Concrete 
 

All work shall be in accordance with the requirements of AS 3600. 
 
The placing of concrete shall be carried out continuously until the work is completed.  If the Builder 
wishes to provide a construction joint in the works he shall obtain the Engineer's approval and 
instructions for making the joint. 
 
All concrete shall be fully compacted by means of power driven vibrators operating at a frequency 
exceeding 8000 cycles per minute.  Concrete shall be worked thoroughly against the formwork and 
around any reinforcement without displacing them. 
 

Surface Finish 
 

Formwork shall comply with AS 3610.  Unformed surfaces shall be steel trowelled to a smooth plane 
surface except where set down areas etc., will be covered by subsequent hard finishes eg., mosaic 
tiling.  These areas may be screeded to the desired levels. 
 

Curing Of Concrete 
 
Curing of concrete shall be carried out strictly in accordance with the requirements of AS 3600.  When 
hot and/or windy conditions prevail the Builder shall ensure that every precaution is made to prevent 
premature drying of the concrete surfaces. 
 
 

SERVICES 
 
Unless approved otherwise service trenches must be positioned so that the distance between the 
trench and the edge of the footing is not less than the depth of the trench.  If this cannot be achieved 
the Engineer must be notified BEFORE footing construction commences so that appropriate 
alternatives can be made to the footing design. 
 
Service penetrations are permitted through footings subject to the following requirements. 
 

• Sleeves shall desirably be placed at the mid depth of the footing and a minimum of 50 mm cover 
shall be provided between the sleeve or pipe and the reinforcing steel.  Where this is not achieved 
the following must be done. 

 

• Provide additional reinforcement correctly placed and lapping 50 bar diameters either side of the 
sleeve. 

 

• Where the sleeve is close to the bottom reinforcement additional excavation must occur below the 
pipe and the bottom rods placed and lapped so as to provide the correct cover. 

 

• IT IS GENERALLY UNACCEPTABLE TO HAVE PIPES PLACED BETWEEN PARALLEL 
REINFORCEMENT. WHERE THIS CANNOT BE AVOIDED ADDITIONAL STEEL AS DIRECTED 
BY THE ENGINEER MUST BE PROVIDED. 

 

• Where pipes pass through a footing beam they must be wrapped in closed cell polyethylene of 
thickness as noted in the Report, or similar material approved by the Engineer, so as to allow 
relative movement between the footings and the pipes. 

 

• On Class H or E sites, further measures to protect services are required, as follows: 
 

1. Connections of stormwater and waste drains should include flexible connections where they 
exit from the building. 
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2. All sewer trenches both within and outside the perimeter of the building must be carefully 

backfilled with approved material and compacted. 
 

3. Backfilling where service trenches pass under footings shall be with 4% cement treated quarry 
rubble, placed in layers and compacted to 95 % Modified Compaction.  This shall extend for 
one metre inside and one metre outside the building line.  This work is required to prevent 
moisture entering the underfloor zone via a service trench and possibly inducing extreme soil 
heave beneath the building. 

 
 

PAVING REQUIREMENTS 
 
• Concrete pavements shall have a thickness of not less than 75 mm.  Where the soil class given in 

the Footing Recommendation is class  M, H or E it is recommended that concrete paving be 
reinforced  with F62 fabric in a single top layer. 

 

• Control joints shall be provided at a maximum of 2.0m centres and at all re-entrant corners, or at 
the locations shown on the drawings. 

 

• Pavements shall be not less than 1 m, and preferably 1.2 m in width and shall have a crossfall of 
not less than 35 mm per 1 width, except for class E sites which shall be 50mm per 1 m width, 
unless noted otherwise. 

 

• On Class H or E sites it is recommended that paving be constructed at the end of winter, when the 
site soils are wet, so that crossfalls constructed in the paving will not reduce.  It is important, 
however, if the building is occupied during a winter period and no paving provided, that the soil 
surface around the perimeter has been maintained in a well drained state until such time as 
paving is installed. 

 

• Paving shall be constructed on a firm clean base.  Ensure that all building debris is removed from 
the perimeter of the building.  Provide a compacted quarry rubble base if necessary to elevate 
paving and achieve the necessary crossfall. 

 

• The paving shall not be constructed above any damp-proof course or built in damp-proof 
membrane. 

 

• Any gaps between the paving and the building shall be sealed with a flexible sealant to prevent 
surface water entering the soils adjacent to the footings. 

 

• Ensure that the dimension from the top of paving to the external damp proof course is not less 
than: 

 
Class 'S' site     50 mm 
 
Class 'M' site     50 mm  But not higher than 150mm below finished floor level, 
 
Class 'H' site   100 mm unless detailed otherwise on the drawings. 
 
Class 'E' site   120 mm 
 
These dimensions may be increased to give appropriate control to prevent infestation from  
 
Subterranean Termites.  Refer to the Architects/Building Designers Specification 
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CALCULATIONS 
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RAFT ANALYSIS – SLOG Pn 
 

TWO STOREY Pl Tew Pr 
ARTICULATED MASONRY VENEER 
NO TREE EFFECTS CONSIDERED B 
DWELLING 1   Tns 
 Ps 
 L 
 

Length (m) 28.26 No of Beams parallel to Long Span 3 Deflection Ratio      L / 400

Breadth (m) 5.88 No of Beams parallel to Short Span 8 Deflection Limit (mm) 30

Ym (mm) - CH 25.0 Length of Upper Internal Walls (m) 30.0

 - EH 25.0 Length of Lower Internal Walls (m) 30.0

BUILDING LOADS kPa

ROOF METAL SHEET + CEILING 0.40

EXTERNAL WALL AAC CLAD TIMBER FRAME 1.00

or MASONRY VENEER 2.40

PARTYWALL AAC SHAFT LINER 1.00

UPPER INTERNAL WALL TIMBER + PLASTERBOARD 0.30 HGHT = 2.55 m

LOWER INTERNAL WALL TIMBER + PLASTERBOARD 0.30 HGHT = 2.70 m

UPPER FLOOR TIMBER FLOOR + CEILING 0.50

GROUND FLOOR CONCRETE SLAB 2.40 SLAB = 100 mm

FLOOR LIVE RESIDENTIAL 1.50

DESIGN LOADS

LW kN/m LW kN/m LW kN/m LW kN/m LW kN/m LW kN/m

- - - - 2.94 1.18 2.94 1.18 - - - -

- - - - 2.94 0.41 2.94 0.41 - - - -

- - - - 2.94 1.47 2.94 1.47 - - - -

- - - - 2.94 2.21 2.94 2.21 - - - -

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

3.90 3.90 3.90 9.36 3.90 3.90 3.90 3.90 - - - -

4.00 9.60 4.00 9.60 4.00 9.60 4.00 9.60 - - - -

Total (kN/m) 13.50 18.96 18.76 18.76 0.00 0.00

LW = LOAD WIDTH or WALL HEIGHT (m)

kPa

w LOWER INTERNAL WALLS 0.15

GROUND FLOOR LIVE 0.75

Total (kPa) 0.90

Ps Tns TewPl Pr Pn

ROOF

LOWER EXTERNAL WALLS

UPPER EXTERNAL WALLS

PARTYWALL

UPPER FLOOR LIVE

UPPER FLOOR DEAD

UPPER INTERNAL WALLS
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RAFT ANALYSIS – SLOG Pn 
 

TWO STOREY Pl Tew Pr 
ARTICULATED MASONRY VENEER 
NO TREE EFFECTS CONSIDERED B 
DWELLINGS 2 & 3   Tns 
 Ps 
 L 
 

Length (m) 28.17 No of Beams parallel to Long Span 4 Deflection Ratio      L / 400

Breadth (m) 11.76 No of Beams parallel to Short Span 8 Deflection Limit (mm) 30

Ym (mm) - CH 25.0 Length of Upper Internal Walls (m) 60.0

 - EH 25.0 Length of Lower Internal Walls (m) 60.0

BUILDING LOADS kPa

ROOF METAL SHEET + CEILING 0.40

EXTERNAL WALL AAC CLAD TIMBER FRAME 1.00

or MASONRY VENEER 2.40

PARTYWALL AAC SHAFT LINER 1.00

UPPER INTERNAL WALL TIMBER + PLASTERBOARD 0.30 HGHT = 2.55 m

LOWER INTERNAL WALL TIMBER + PLASTERBOARD 0.30 HGHT = 2.70 m

UPPER FLOOR TIMBER FLOOR + CEILING 0.50

GROUND FLOOR CONCRETE SLAB 2.40 SLAB = 100 mm

FLOOR LIVE RESIDENTIAL 1.50

DESIGN LOADS

LW kN/m LW kN/m LW kN/m LW kN/m LW kN/m LW kN/m

- - - - 2.94 1.18 2.94 1.18 - - 5.88 2.35

- - - - 2.94 0.41 2.94 0.41 - - 5.88 0.81

- - - - 2.94 1.47 2.94 1.47 - - 5.88 2.94

- - - - 2.94 2.21 2.94 2.21 - - 5.88 4.41

- - - - - - - - - - 7.90 7.90

3.90 3.90 3.90 9.36 3.90 3.90 3.90 3.90 - - - -

4.00 9.60 4.00 9.60 4.00 9.60 4.00 9.60 - - - -

Total (kN/m) 13.50 18.96 18.76 18.76 0.00 18.42

LW = LOAD WIDTH or WALL HEIGHT (m)

kPa

w LOWER INTERNAL WALLS 0.15

GROUND FLOOR LIVE 0.75

Total (kPa) 0.90

Ps Tns TewPl Pr Pn

ROOF

LOWER EXTERNAL WALLS

UPPER EXTERNAL WALLS

PARTYWALL

UPPER FLOOR LIVE

UPPER FLOOR DEAD

UPPER INTERNAL WALLS
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STEEL LINTEL – SL1 

 

GEOMETRY 

SPAN     L = 2.41 m 

UPPER WALL HEIGHT   h = 4.30 m 

 

LOADS 

UPPER WALL Dead 

Double Leaf Masonry 4.40 kPa 

 

 DL,Wall = 4.40 kPa  h = 18.92 kN/m 

 

TRY 15012 THICK STEM + 30010 THICK LEDGE TEE-SECTION 

CALCULATION OF SECTION PROPERTIES 

Tedds calculation version 2.0.07 

Area 

A = 4800.00 mm2 

2nd moment of area 

Iu = 22.5106 mm4 Iv = 10.6106 mm4 Ix = 10.6106 mm4 Iy = 22.5106 mm4 

Radius of gyration 

ru = 68.5 mm rv = 47.0 mm rx = 47.0 mm ry = 68.5 mm 

Plastic section modulus (only shapes with all rectangles at 90 degs) 

Sx = 149.103 mm3 Sy = 230.103 mm3 

Distance to combined centroid 

Xe = 0.0 mm Ye = 0.0 mm 

Distance to equal axis area (only shapes with all rectangles at 90 degs) 

Xp = 0.0 mm  Yp = 27.0 mm 

Elastic section modulus 

Zx = 84.8103 mm3 Zy = 150.103 mm3 
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ANALYSIS 

Young’s Modulus  E = 200  103 MPa 

Moment of Inertia  Ix = 10.6106 mm4 

Self-Weight   SW = A  76.9 kN/m3 = 0.37 kN/m 

 

Design Load    = 1.35  (SW +DL,Wall) = 26.04 kN/m 

 

Design Moment   M =   L2 / 8 = 18.91 kNm 

Design Reaction  R =   L / 2 = 31.38 kN 

 

Dead Load Deflection  DL = (5/384)  (SW + DL,Wall)  L4 / (E  Ix) = 4.0 mm L / 603 
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STEEL DESIGN (AS4100-1998) 
 

Section & Material Properties 
 

Web Thickness   tw = d2 = 12 mm 
Web Depth    bw = T2 = 150 mm 
Flange Thickness   tf = T1 = 10 mm 
Flange Width    bf = d1 = 300 mm 
 

Moment of Inertia X-axis  Ix = 9.24106 mm4 

  Y-axis  Iy = 22.5106 mm4 

Elastic Section Modulus  Zx = 72.00103 mm3 

Plastic Section Modulus  Sx = 126.0103 mm3 
Effective Section Modulus 

   for a Compact Section  Zc = min(1.5  Zx , Sx) = 108.103 mm3 

Torsion Constant   J = sum(bw  tw3, bf  tf3) / 3 = 186.103 mm4 

 

Young’s Modulus   E = 200  103 MPa 

Shear Modulus   G = 80  103 MPa 
Yield Strength    fy = 250 MPa  
 
Section Slenderness          (5.2.2) 
 

Web only is subject to compression. 
By Table 5.2 for a Heavily Welded member, 
 

Plasticity Slenderness Limit  ep = 8 

Yield Slenderness Limit  ey = 22 
 

Web Slenderness   ew = (bw / tw)  (fy / 250) = 13  Web is Non-Compact 
 
Sectional Moment Capacity        (5.2.1 5.2.2) 
 

Effective Section Modulus  Ze = Zx + ((ey - ew) / (ey - ep))  (Zc – Zx) = 96.4103 mm3 
 

Sectional Moment Capacity  Ms = fy  Ze = 24.1 kNm 
 

Member Moment Capacity (without full lateral restraint)      (5.6) 
 

Moment Modification Factor  m = 1.13     (Table 5.6.1) 
 

Effective Length of Member  le = L  1.1 = 2.7 m 

Reference Buckling Moment  Mo = ((2  E  Iy / le2)  (G  J)) = 307.0 kNm  

Slenderness Reduction Factor  s = 0.6  (((Ms / Mo)2 + 3) – (Ms / Mo)) = 0.993 
 

Member Moment Capacity  Mb = min(m  s  Ms, Ms) = 24.1 kNm 
 

Capacity Reduction Factor   = 0.9 

Design Moment    M = 7.3 kNm 
 

         M  Mb) = 0.335 OK 
 

SELECT 150  12 THICK STEM + 300  10 THICK LEDGE TEE-SECTION 

 

 MINIMUM 200mm BEARING EACH END 
 

 WELD 300mm CONTINUOUS 6mm FILLET WELD EACH END 
 THEN MISS 150mm, WELD 100mm etc. SEAL WELD BETWEEN 
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LINTEL – SL2 

 

GEOMETRY 

SPAN     L = 3.60 m 

EXTERNAL WALL HEIGHT  h = 1.40 m 

 

LOADS 

WALL Permanent 

Clay Bricks 2.10 kPa 

 

 DL,Wall = 2.10 kPa  h = 2.94 kN/m 

 

 
 

ANALYSIS 

 

Try  150x100x10 UA 

 

Young’s Modulus  E = 200  103 MPa 

Moment of Inertia  In = 5.29106 mm4 

Self-Weight  SW = Ag  76.9 kN/m3 = 0.18 kN/m 

 

Design Load   = 1.35  (SW + DL,Wall) = 4.21 kN/m 

 

Design Moment  M =   L2 / 8 = 6.82 kNm 

Design Reaction  R =   L / 2 = 7.57 kN 

 

Dead Load Deflection DL = (5/384)  (SW + DL,Wall)  L4 / (E  In) = 6.4 mm  L / 559 
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STEEL DESIGN (AS4100-1998) 

 

Section & Material Properties 
 
Web Thickness    tw = t = 9.5 mm 
Web Depth    bw = b1 = 150 mm 
Flange Thickness   tf = t = 9.5 mm 
Flange Width    bf = b2 = 100 mm 
 

Moment of Inertia n-Axis  In = 5.29106 mm4 

  p-Axis Ip = 1.91106 mm4 

Elastic Section Modulus   ZnT = 51.90103 mm3 

Plastic Section Modulus   Sn = 94.00103 mm3 

Torsion Constant   J = 68.73103 mm4 
 

Effective Section Modulus 

   for a Compact Section   Zc = min(1.5  ZnT , Sn) = 77.8103 mm3 
 

Young’s Modulus   E = 200  103 MPa 

Shear Modulus    G = 80  103 MPa 
Yield Strength    fy = 300 MPa 
 
Section Slenderness          (5.2.2) 
Web is subject to compression at unsupported edge. 
By Table 5.2 for a Hot Rolled member, 
 

Plasticity Slenderness Limit  ep = 9 

Yield Slenderness Limit   ey = 25 
 

Web Slenderness   ew = ((bw – tf) / tw)  (fy / 250) = 16 Web is Non-Compact 
 
Sectional Moment Capacity        (5.2.1 5.2.2) 
 

Effective Section Modulus  Ze = ZnT + ((ey - ew) / (ey - ep))  (Zc – ZnT) = 66.2103 mm3 
 

Sectional Moment Capacity  Ms = fy  Ze = 19.9 kNm 
 

Member Moment Capacity (without full lateral restraint)      (5.6) 
 

Moment Modification Factor  m = 1.13     (Table 5.6.1) 
 

Effective Length of Member  le = L  1.1 = 4.0 m 

Reference Buckling Moment  Mo = ((2  E  Ip / le2)  (G  J)) = 36.3 kNm  

Slenderness Reduction Factor  s = 0.6  (((Ms / Mo)2 + 3) – (Ms / Mo)) = 0.762 
 

Member Moment Capacity  Mb = min(m  s  Ms, Ms) = 17.1 kNm 

Capacity Reduction Factor   = 0.9 

Design Moment    M = 6.8 kNm 
 

         M  Mb) = 0.443 OK  

 

SELECT 150  100  10 UA 

 MINIMUM 200mm BEARING EACH END 
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