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To THE OWNER,

This soil report is a very important document and should be kept in a safe place so that you may
refer to it in the future. You should hand it on to the next purchaser of this house.

It contains not only design details about the footings for your house but the notes contain important
recommendations on how drainage, landscaping and tree planting can affect your home. Refer to
the notes when planning your garden.

11We hereby acknowledge receipt of this Report and 11We undertake to accept the terms and
conditions of design as outlined under Appendix A of this Report.

Dwellings I-3, Lot 131,638 Burbridge Road, WEST BEACH SA
5024

Site:

Owner's Signature(s)

Witness

Date

FMG Engineering

SIGN AND RETURN A COPY OF THIS PAGE To FMG ENGINEERING
enquiry@fingengineering. comau

......................................
12, --~
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Site S42166 Dwellings 1-3, Lot 131,638 Burbridge Road WEST BEACH SA 5024
Job Number: 262926
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Client Bojack Pty Ltd

I. Introduction and Summary

FMG Engineering has assessed the subsurface conditions at Dwellings 1-3, Lot 131,638
Burbridge Road WEST BEACH SA 5024. Based on this assessment, a raft footing system
supported on piers is suitable for a double storey articulated masonry veneer (lower) and
'RendaPanel' frame (upper) dwelling proposed on this site in accordance with As2870-2011. The
site classifier was FMG Engineering.

Maximum Surface Movement, ys

Potential Movement (trees), yt

Site Class

Footings Sizes for Class

Windspeed

Bushfire Construction Class

Corrosion Environment

Flexible Connections to Stormwater and Waste
Drains

Footings Details

20mm

2. Fieldwork and Site Conditions

In preparing this report FMG Engineering has made the following observations:

. At the time of sampling the site had a slope of approx level. .

. An existing house was present on site.

. Trees were observed on site next door and at street frontage.

. 400mm of fill was observed in the core samples taken. However, deeper fill may be
present.

. Fill may be deeper when holes are backfilled after demolition of the building on site.

. Groundwater was encountered at approximately 2100mm in the boreholes undertaken. It
should be noted that groundwater levels are seasonal and may vary throughout the year.

Details of the observed subsurface conditions encountered have been recorded on the borelogs
attached. In classifying this site, the broad experience of the classifier has been relied upon.
Specific soil reports on adjacent sites were referred to. The Soil Association Map for the Adelaide
region was consulted.

14mm

P

S

N2 = Vhu < 40m/s

Excluded

Yes

Yes

Refer to Footing and Control Joint/Articulation
Layout
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3. Site classification

Free swell Ys values, calculated in accordance with As2870-201 I, are shown on the attached bore
logs. The maximum Ys (characteristic surface movement (mm)) value calculated at this site is
20mm. The site was classified 'P' to account for:

S42,66 Dwellings I-3, Lot 131,638 Burbridge Road WEST BEACH SA 5024
262926

CAF 20/8/18

Bojack Pty Ltd

. Abnormal moisture conditions caused by the presence of a tree/s which may affect
footing performance. The maximum potential surface movement, Yt, due to tree induced
suction change (in addition to the normal design suction change) calculated at this site is
14mm.

. Abnormal moisture conditions caused by the presence of an existing house with timber
floors to be demolished.

. Disturbance of soil due to the removal of the existing house.

4. Tree Effects on Soil Moisture Conditions

The influence of trees on the footing design has been considered. It must be noted that due to
matters such as complex tree root geometry, variable moisture extraction (depending upon tree
species) and the difficulty in predicting future growth and watering patterns, a PRECISE rational
design for the effects of trees is outside current Engineering knowledge. Engineers are not experts
in tree growth and cannot be expected to know the anticipated growth and mature height of trees.

While a design using current knowledge of tree effects has been carried out it must be accepted
that there is a higher probability of damage occurring due to 'abnormal' soil moisture than would be
anticipated in this case for a site subjected to only 'normal moisture conditions", as defined in
As2870 - 201 I Section I. 3.

5. Construction Requirements

Site Preparation

I . Remove surface soil containing grass, roots and organic matter from the building area.
2. Cut and/or fill the site ensuring it complies with the following drainage notes. Refer to the

attached Appendix B, Section 2 for details on filling material type and compaction
requirements

3. Place additional approved filling material as a base for the proposed floor slabs.
4. Excavate for footing beams. Ensure that beams are trenched or piered 200mm minimum into

Firm Natural Soil. Pier details and locations are given on the footing plan. They are only
required where footing trenches do not bear on the specified material.

5. Lay plumbing lines making sure that beam penetrations comply with the detail sheet(s).
6. Lay out an approved 0.2mm plastic membrane over the building area.
7. Place the steel reinforcement as shown on the footing plan and detail sheet.

Site Inspection Requirements

. Trenches and piers must be inspected by this office.

. Steel inspection prior to concrete pour and as outlined under Appendix A of this Report.

Inspections must be booked 24 hours prior to the site visit. Each inspection (unless previously paid
for) will incur an additional charge with travel charges applicable outside a 50 kin radius from the
GPO.

Note that where the depth of piers is greater than I metre, the piers must be poured separately (to
allow for shrinkage) and inspected prior to the concrete pour.

Client: 262926 S42166_Report_3001/9-1/30. pdf 5



Site S42166 Dwellings I-3, Lot131,638 Bumridge Road WEST BEACH SA 5024
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Windspeed Classification

The wind classification for the proposed house on this site was assessed in accordance with
As4055-2012 "Wind Loads for Housing" and was found to have the wind classification:

. N2 = Vhu < 40m/s

The windspeed calculated, Vh is for use in ultimate strength limit state design only. It has been
calculated for a domestic construction in accordance with the limitations as in As4055.

Bushfire Planning and Construction Requirements

The site has been identified as being in an Excluded Area from Bushfire Protection Planning
provisions.

Corrosion Zone

Corrosion environments of South Australia are defined by maps provided by SA Planning. This site
has been identified as being within I kin of the coast and is therefore subject to special corrosion
protection requirements in accordance with the NCC/BCA.

Control Joints/Articulation

Masonry walls shall be articulated in the locations shown on the attached control joint plan, which
includes the necessary construction details in order to comply with the requirements of
As2870-2011 Residential Slabs and Footings, the NCC/BCA and TN6, .

Rendered or sheet clad frame construction should incorporate articulation joints in the external
panelling in accordance with the cladding manufacturer's recommendations.

Site Drainage

During construction provide temporary storm water drains and down pipes to direct water flow
away from the footing system. The building area is to be graded away from the house so water
drains to collection sumps and cannot pond beside or adjacent to the footings. On the cut side,
water must drain away along the base of the cut. Provide a spoon drain if necessary. The full final
drainage system must be installed as soon as practicable.

Sewer/Easement Present

Footings are to be constructed such that a line drawn from the base of the footing beam at an
angle of 30 degrees for sandy soils and 45 degrees for clayey soils does not intersect with any
existing or proposed service trench. Where the line does intersect, the footings are to be supported
on piers at each beam intersection, such that the line drawn from the base of the pier does not
intersect with the existing or proposed trench. It is the responsibility of the builder and/or owner to
determine the depth of service trenches within easements and the required pier depths, prior to
construction.

Brittle Floor Coverings

Where brittle floor coverings are to be used, e. g. large tiled areas, the reinforcement in the slab
shall be not less than SL92 or a flexible adhesive grout bed must be used to accommodate
shrinkage movement associated with concrete and screeds.

Pre-Wetting Requirement Due to Removal of Structure

Where an existing house with timber floors is to be removed from the site and a new building with a
slab is proposed, pre-wetting is mandatory using the following procedure. Demolish existing house
but leave strip/stone footings in place. Fill between footing beams with water and allow to soak in.
Repeat often, for 14 days minimum. Allow further time for surface to dry sufficiently, to allow work to
proceed on site, then demolish and remove the old footings. Fill holes with non porous fill
compacted in maximum 150 mm layers to 95% standard compaction per As1289, Section 5.1. ,.
Client: 262926_S42166_Report 3001/9-1130. pdf 6
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Scrape site and remove all remaining rubble and organic matter, then proceed with footing
preparation.

Where an existing house with timber floors is to be removed and footing beams have been
removed, the site will require pre-wetting. Pre-wetting can be carried out using sprinklers or similar
and pre-soak area for approximately 3 hours daily for 10 days. Allow a minimum of 3 days prior to
preparing benches. Fill holes with non porous fill compacting in 150 min (max) layers.

6. Other important information about this report

Variations from Report

FMG Engineering advises that soil bore logs are most often based upon disturbed auger samples
or continuous core samples taken down to a depth in one or more positions on the site. It is not
possible by this means to detect all sub-surface features which may exist at a particular site. For
example, the depth to solid rock may vary greatly over the area of a site. A filled well or cellar may
go undetected and naturally occurring anomalies in an otherwise homogeneous soil mass can be
easily missed. As such, any variations or discrepancies in soil type, colour, horizon depth, or rocks
encountered must be reported to the Footing Design Engineer immediately so that their potential
influence on the footings may be assessed. Studies have shown that a large number of boreholes
leads to only a slight increase in the probability of detecting hidden site features in foundation soils.
The number of boreholes drilled at the site has been carried out in accordance with current

standard industry practice. A more detailed site investigation can be carried out, if required. An
additional fee will be charged for this work.

It must be emphasised that in classifying this site, FMG Engineering did not place sole reliance on
the soil bore logs as a means of being an absolute representation of all subsurface features
existing at this site.

Relevant information and guidance used in classifying this site has been taken into consideration
and is tabled below:

I.

2.

The broad experience of FMG Engineering.
Well established and relevant local knowledge of the general behavioural characteristics of
foundation soils in the vicinity of the site.
Reference to FMG Engineering's extensive database of specific soil reports and
classifications of sites in the region.
FMG Engineering's vast experience relating to past performance of existing structures in the
general area.
Published data found in publications such as The Soils and Geology of the Adelaide Area
(Bulletin 46), Engineering Geology of the Adelaide City Area (Bulletin 51) and the Soils
Association Map of the Adelaide Region.
The characteristic surface movement (Ys) is determined by estimating the movement of each
soil layer. The calculation is based on estimated IPs values as noted on the borelog, IPs
values are determined either by laboratory testing or by the visual tactile identification
method.

3.

4

5.

6.

Client: 262926_S42166 Report_3001 19,130. pdf 7
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7. It can occasionally be difficult to distinguish between natural soil and controlled fill during
testing. It is riot possible to distinguish between uncontrolled FILL and controlled FILL
in the laboratory as the supervision of the compaction process and the requirement to
check the subgrade is part of the certification requirement. to Satisfactory compaction
test results alone are riot acceptable for certification of controlled fill. Controlled FILL
must be accompanied with a certificate stating that all fill has been placed and compacted
under Level I Supervision in accordance with As3798-2007, Guidelines on Earthworks for
Commercial and Residential Developments and can be considered as controlled fill in
accordance with As2870-2011, Residential Slabs and Footings. It shall be the Client's
responsibility to determine whether any controlled FILL certificate is available for the fill on
the site, and to provide FMG with the relevant Certificates(s) at the time of our engagement,
prior to the fieldwork being carried out. FMG takes no responsibility for any additional costs
which may be incurred due to the presence of Controlled FILL which is not logged as either
(uncontrolled) FILL or natural material.

Future Tree Planting/Landscaping

Proposed landscaping and tree planting may affect footing performance. A review of the site
classification and footing design is required when information on future planting and landscaping is
available.

If, following construction of the house, the Property Owner changes the vegetation on the site
(either by planting or removing trees or large shrubs) the Property Owner should seek advice from
a Footing Design Engineer on the potential effects of any such changes on the footings system.

A qualified Arborist can check and establish the species of plants and how they may influence the
site. FMG Engineering recommends the Property Owner consults an Arborist for such advice.

Reference should be made to CSIRO Sheet 10-91'Guide to Home Owners on Foundation

Maintenance and Footing Performance' for tree root zone of influence.

Foundation Maintenance

The appropriate site drainage, paving, and foundation maintenance should be implemented as
soon as possible after completion of construction of the building.

A copy of the CSIRO Sheet No. 10-91 'Guide to Homeowner or Foundation Maintenance and
Footing Performance' has been included in the Property Owner's copy of this report.

As2870 embraces the philosophy that optimum performance of rational and economical footing
designs can only be achieved with the co operation of informed Property Owners who pay attention
to maintaining a stable moisture condition of the foundation soils as recommended in the above
referenced CSIRO Notes.

7. Provisions

Property Owner

The Client, or agent of the Property Owner, Builders, Designers, or any person(s) acting on behalf
of the Property Owner, must ensure that the Property Owner receives a copy of this report so they
are fully informed about their obligations and responsibilities.

Design - Management - Quality

The work carried out in the preparation of this report has been performed in accordance with the
requirements of FMG Engineering's Quality Management System which is certified by BSI Group
to comply with the requirements of ISO9001.

Client: 262926 S42166 Report 3001/9-1130. pdf 8
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Copyright

The Site Classification Report has been prepared expressly for the Client for the sole purpose of
providing a site classification and site information, based on As2870. This report is copyright to
FMG Engineering. No part of this report, including the whole of same, shall be used for any other
purpose nor by any third party without the prior written consent of FMG Engineering.

FMG Engineering will not accept liability either wholly or in part, for the use of this report by a third
party or for any purpose until and unless such permission has been duly granted in writing, as
matters not specifically mentioned in the report may have been taken into account in determining
footing options.

This report must not be reproduced, except in full and with the written approval of FMG
Engineering.

8. Workplace Health and Safety

Workplace health and safety (WHS) is important to FMG Engineering and Safety in Design is a
core component of our service. We recognise that identifying design solutions that eliminate
hazards, not only improves WHS outcomes, but also has potential to reduce costs associated with
fixing design problems.

Under harmonised WHS legislation, there are a range of legislative and regulatory requirements,
supported by a suite of codes of practice clarifying how these obligations can be met. FMG
Engineering is committed to its legislative obligations. In this instance, we cannot foresee any
significant WHS implications or risks that can be avoided by design.

The construction and installation of:

S42166 Dwellings I-3, Lot 131,638 Burbridge Road WEST BEACH SA 5024
262926

CAF 20/8/18

Bojack Pty Ltd

I. Residential footings and slabs
2. Residential swimming pools
3. Retaining walls up to I in in height
4. Effluent systems
5. Service trenches under I. 5m in depth

Can be reasonably expected to be constructed in accordance with a construction process that is
an 'industry standard' process within the capabilities of a licensed contractor. On this basis, this
work is generally a low risk operation and the site in question does not pose any unique risks or
hazards. Therefore, providing that all other parties associated with the design and construction
conduct their duties in a professional manner and in accordance with the legislative obligations
including approved Codes of Practice, all requirements relating to the Work Health and Safety Act
2012 (SA) should be satisfied.

Client: 262926 S42166 Report 3001/9-If 30. pdf 9
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cô

a

03
co
a

=
o
,,
a
,.
,.,
co
@
.

e;

^

a

co

co
a

SI
a

co
to
a

a
Z
<
co
>

I.

^
o
=
^
co

a;=
^ ""
Do.

EP P
O "o

, 500

.

.

L

^

CDC ~

>
.

a
IU
>
a
Z
<
LLl
Z
LL

a
Z
<
co

OcoE
To~

>
<

.>

:S

.
o

o
>

!.
to

Q*

to
>
a
Z
<
co

>

,

.

co

00

<. -

=
co

o

^ *g

=
o
N
.

o
=

^

00
0.0

co
o

co =
-co
co-
O ."
co ~

to co
.C o
o a

11 11

co
>
a
Z
<
co

00
O I*,

E=aE
e=NO

N, -*

8

g

in
>

In

T
co

^

00

I' N

,,

.

.

LL

in
=

E
E

>>
co~

00
00

U

Q
o
^

N

in
b
cô
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***************************************************************

LLCensed User: EMG

Job Number : S42, .66 1262926

Code Oriented Raft Design (Vex'si. on 8. 0 )
***********************************************************************

FOOTTNG DESTGN To As2870

Ratt Footi. rig

***********************************************************************

RECTANGLE I. of 3 (25.81. in x 1.6.48m)

THE FOLLOWTNG VALUES WTLL BE USED:

Exte, ,naL WaLL Wei. ght
Si. de I.
Si. de 2
S i. de 3
S i. de 4

WaLL He, .ght Excel:'naLLy
S I de I.
S i. de 2
S ,. de 3
S ,. de 4

Roof Eaves Overhang
S ,. de I.
S i. de 2
S i. de 3
S i. de 4

TriteICnaL WaLL Wetght
TrussedRoof Type

Roof Wetght O . 45 kPa

WaLL Hei. ght Trite, ,naLLy 2.7 in

TriteICnaL WaLL Length 1.00 in

SLab Li. ve Load L. 5 kPa

L I 400Def Lecti. on Rati. o

E conc . Long term (max) L9.58L GPa

Hs 4m

Footi. rig desi. gn inodi. ti. ed for tree effects

2 0 I. I.

Page I.

Date , 24 I 01.1201.9 (,. 5 . L O )

..........= 2

..........= 2

..........= 2

..........= 2

..........-

..........-

..........-

kPa
kPa
kPa
kPa

..........-

..........-

....................-

.............................-

..........-

Ys

5.8 in

5.8 in

5.8 in

5.8 in

..........-

..........-

Yt

...........-

.............................-

.................-

Yin tree (centre)

.............................-

0.6 in
0.6 in

0.6 in

0.6 in

O . 5 kPa

...............-

Yin (edge) --> 0.5Ys

Foot, .rig design accounts for tree reinovaL

...........-

.........-

........-

--> 0.7Ys + Yt

............-

20 min

1.4 mm

Yes

28 min

1.0 min

No



***************************************************************

LLCensed User: EMG

Job NUTrUoer : S421.66 1262926

Code Oriented Raft Des, .gn (Versi. on 8. 0)
***********************************************************************

S i. de 3
***********************************************************************

LOAD CALCULATTON (Note : Footi. rig seLE -wei. ght i, s generated automat, .caLLy)

ExternaL Li. ne Load PE (kN/in)

S i. de 4

WaLL Load

S ,. de I. ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = L I. . 6 0 kNI in
S ,. de 2 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. I. . 6 0 kNI in
S ,. de 3 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = a. I. . 6 0 kN/in
S i. de 4 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. I. . 6 0 kN/in

Root eaves Load

Si. de L (0.6 x (25.81. + 0.6 + 0.6) I 25.8L x 0.45)............= 0.28 kN/in
Si. de 2 (0.6 x (,. 6.48 + 0.6 + 0.6) I L6.48 x 0.45) ............= 0.29 kN/in
Si. de 3 (0.6 x (25.81. + 0.6 + 0.6) I 25.81. x 0.45)............= 0.28 kN/in
SLde 4 (0.6 x (,. 6.48 + 0.6 + 0.6) I 1.6.48 x 0.45)............= 0.29 kN/in

NOTE : Roo^ Load (excLudi. rig eaves overhang) i, s borne onLy by s, .des I. & 3 .
Roof Load

SLde L (0.45 x (,. 6.48 I2 + 0.6) 3.98 kN/in
si. de 2 0.45 x 0.6 x (L6.48 + 0.6 + 0.6) I 1.6.48 O . 29 kN/in
SLde 3 (0.45 x (L6.48 I2 + 0.6) 3.98 kN/in
side 4 0.45 x 0.6 x (L6.48 + 0.6 + 0.6) I 1,648 O . 29 kN/in

Footing seLf weight : -
Di re c ti. on L ( 0 .35 x 0 .3 x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 2.52 kN/in
D ^, ce c t, . on 2 ( 0 .35 x 0 .3 x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 2.52 killm

(d, .r L)
<-----~-+--------

v (d, ., c 2 )

Page 2

Date, 24/01. /201.9 (L5, ,. 0)

Side I.

SIde 2

PE (SLde
PE (SLde
PE (SLde
PE (SIde

Di. stri. buted internaL Load W (kPa)
TriternaL waLLs (,. 00 x 0.5 x 2.7 I (25.8L X L6.48)).............= 0.32 kPa
S L ab s e L f wei. ght ( 0 .I. x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 2.4 0 kPa
Addi. ti. onaL SLab Load 0.60 kPa

Footing seLf wetght:-
Di. recti. on L ((4 x 0.3 x (0.45
Direction 2 ((7 x 0.3 x (0.45

L, .ve Load

Sub TotaL (Omega)
Long, .tudi. naL edge Loads

( ( I. 8 . I. 0 + I. 8 .I. 0 ) I I. 6.48 ) . . . . . . . . . . . . . . . . . . . . . = 2.2 0 kPaDi. ,reati. on I.

( ( I. 4.4 L + ,. 4.4 I. ) I 25.8 I. ) . . . . . . . . . . . . . . . . . . . . . = I. . L 2 kPaDi. ,cecti. on 2

I. )
2)
3)
4)

...................................................-

...................................................-

...................................................-

...................................................-

............................-

............................-

W (Di. rectton I. )
W (Di. recti. on 2 )

TotaL di. SLri. bated Load Q (kPa)
Omega
Line Loads

Direction L
DLL'ect, .on 2

.............-

.............-

..........................................................-

..............................................................-

................................................-

0.1. ) x 24) I L6.48).....= 0.61. kPa
0.1. ) x 24) I 25.81. ).....= 0.68 kPa

I. . 50 kPa
6.1.1. kPa

((1.8. ,. 0 + 1.8. re)'x 25.81. ) I (25.81. x L6.48)
( (1.4.41. + 1.4.41. ) x L6.48) I (L6.48 x 25.81. )

1.8.1.0 kN/in
1.4.4, . kN/in
1.8.3.0 kN/in
1.4.41. kN/in

8.3 I. kPa
7.23 kPa

6.1.1. kPa

2.20 kPa
I. . L2 kPa

9.43 kPa



***************************************************************

Li. censed User : EMG

Job Number : S42, .66 1262926

Code Oriented Raft Des, .gn (Vers, .on 8. 0 )
***********************************************************************

***********************************************************************

RECTANGLE 2 of 3 (L6.48m x 8.91. in)

THE FOLLOWTNG VALUES WTLL BE USED:

Exte, cnaL WaLL Wetght
S, .de I.
S i. de 2
S i. de 3
SIde 4

WaLL Height ExternaLLy
S ,. de L
S ,. de 2

S ,. de 3
SLde 4

Roo^ Eaves Overhang
S i. de I.
S i. de 2
S i. de 3
Si. de 4

Trite, cnaL WaLL Wei. ght
Roo^ Type Trussed

Roof Wei. ght O . 45 kPa

WaLL Hei. ght TriternaL Ly 2.7 in

TriternaL WaLL Length 50 in

SLab I. ^,. ve Load I. . 5 kPa

L I 400Def Lecti. on Rat, .o

B conc. Long term (max) L9.581. GPa

Hs 4m

Footi. rig desi. gn inodi. fi. ed for tree ef fects

Date :

Page 3

24/01. /201.9 (,. 5, LO)

..........= 2

..........= 2

..........= 2

..........= 2

..........-

..........-

kPa
kPa
kPa
kPa

..........-

....................-

.............................-

Ys

5.8 in

5.8 in

5.8 in

5.8 in

..........-

..........-

Yt

...........-

.............................-

.................-

Yin tree (centre)

.............................-

0.6 in

0.6 in

0.6 in

0.6 in

O . 5 kPa

...............-

Yin (edge) --> 0.5Ys

Footing desi. gn accounts for tree reinovaL

...........-

.........-

........-

~-> o. 7Ys + Yt

............-

20 min

1.4 min

Yes

28 min

1.0 mm

NO



***************************************************************

LLCensed User: EMG

Job Number : S42 L66/262926

Code Or, .ented Raft Desi. gn (Ve, :si. on 8. 0 )
***********************************************************************

S i. de 3
***********************************************************************

LOAD CALCULATTON (Note : Footi. rig seLf -wetght i's generated automati. caLLy)

Exte, ,naL Line Load PE (kN/in)

S ,. de 4

WaLL Load

S i. de I. ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. I. . 6 0 kNI in
S i. de 2 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. I. . 6 0 kNI in
S i. de 3 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. I. . 6 0 kNI in
S i. de 4 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. I. . 6 0 kNI in

Roof eaves Load

SLde I. (0.6 x (L6.48 + 0.6 + 0.6) I 16.48 x 0.45)...........= 0.29 kN/in
SLde 2 (0.6 x (8.91. + 0.6 + 0.6) I 8.91. x 0.45).............= 0.31. kN/in
SLde 3 (0.6 x (L6.48 + 0.6 + 0.6) I 16.48 x 0.45)...........= 0.29 kN/in
SLde 4 (0.6 x (8.9L + 0.6 + 0.6) I 8.9L x 0.45).............= 0.33. kN/in

NOTE : Roof Load (excLudi. rig eaves overhang) i's borne onLy by si. des L & 3 .
Roof Load

side L (0.45 x (8.91. I2 + 0.6) 2.27 kN/in
side 2 0.45 x 0.6 x (8.9, . + 0.6 + 0.6) I 8.91. O . 31. kN/in
side 3 (0.45 x (8.91. I2 + 0.6) 2.27 kN/in
SLde 4 0.45 x 0.6 x (8.91. + 0.6 + 0.6) I 8.9L O . 3I. kN/in

Footing seLf wetght : -
DLL'e c t i. on I. ( 0 .35 x 0 .3 x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 2.52 kN/in
Dire c ti. on 2 ( 0 .35 x 0 .3 x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 2.52 kN/in

( di. ,: L )
<-------+--------

Side I.

Date :

Page 4

2410L/201.9 (L5, To)

v (di. r 2 )

Side 2

PE ( S i. de
PE ( Si. de
PE ( Si. de
PE ( Si. de

Di. st, c:. buted internaL Load W (kPa)
Trite, ,naL waLLs (50 x 0.5 x 2.7 I (,. 6.48 x 8.9L) )..............= 0.46 kPa
SL ab s e L f wei. 91}t ( 0 . L x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 2.40 kPa
Addi. t, .onaL SLab Load 0.60 kPa

Footing seLf wei. ght : -
DLL'eati. on L ( (2 x 0.3 x (0.45
Di_recti. on 2 ( (4 x 0.3 x (0.45

Li. ve Load

Sub TotaL (Omega)
Longi. Cudi. naL edge Loads

( ( L 6.39 + I. 6.39 ) I 8.9 I. ) . . . . . . . . . . . . . . . . . . . . . = 3.68 kPaDi. ,cecti. on I.

( ( I. 4.43 + I. 4.43 ) I L 6.48 ) . . . . . . . . . . . . . . . . . . . . = I. . 75 kPaDi. ,, ecti. on 2

I. )
2)
3)
4)

..................................................-

..................................................-

..................................................-

..................................................-

............................-

............................-

W (Di. recti. on I. )
W (Di. ,, ecti. on 2 )

.....................................................-

TotaL di. stri. bated Load Q (kPa)
Omega
L:. ne Loads

DLLect, .on I.
DLL'ect, .on 2

..............-

..............-

.........................................................-

.............................................................-

...............................................

...............................................-

0.1. ) x 24) I 8.9L).....= 0.57 kPa
0.1. ) x 24) I L6.48) ....= 0.6L kPa

L. 50 kPa

6.1.4 kPa

((,. 6.39 + 1.6.39) x 3.6.48) I (,. 6.48 x 8.91. )
((L4.43 + 1.4.43) x 8.91. ) I (8.91. x L6.48)

1.6.39 kN/in
L4.43 kN/in
1.6.39 kN/in
L4.43 kN/in

9.82 kPa
7.89 kPa

6.1.4 kPa

.^

3.68 kPa
I. . 75 kPa

1.3. . 57 kPa



***************************************************************

LLCensed User: FMG

Job Nulliber : S42, .661262926

Code On. ented Raft Desi. gn (Versi. on 8. 0 )
***********************************************************************

***********************************************************************

RECTANGLE 3 of 3

THE FOLLOWTNG VALUES WTLL BE USED:

Exte, :naL WaLL Wetght
SLde I.
Si. de 2
S i. de 3
S i. de 4

WaLL Height Extei:naLLy
S i. de I.
Side 2
SIde 3
SIde 4

Roof Eaves Overhang
Side I.
S i. de 2
SLde 3
Si. de 4

TriternaL WaLL Wei. ght
TrussedRoof Type

Roof Wei. ght O . 45 kPa

WaL L Hei. ght Trite I:'naL Ly 2.7 in

TriternaL WaLL Length 50 in

SLab Li. ve Load L. 5 kPa

I. I 400DerLecti. on Rat, .o

E conc. Long term (max) L9.581_ GPa

Hs 4m

Footi. rig desi. gn modified for tree efEects

(20.1. Lm x 8.45m)

Page 5

Date , 24 I01.1201.9 (1.5 , LO )

..........= 2

..........= 2

..........= 2

..........= 2

..........-

..........-

..........-

kPa
kPa
kPa
kPa

..........-

..........-

.............................-

..........-

Ys

5.8 in

5.8 in

5.8 in

5.8 in

..........-

..........-

Yt

...........-

.............................-

.................-

Yin tree (centre)

.............................-

0.6 in
0.6 in
0.6 in
0.6 in
0.5 kPa

...............-

Yin (edge) --> 0.5Ys

Footi. rig desi. gn accounts for tree reinovaL

...........-

.........-

........-

--> 0.7Ys + Yt

............-

20 min

1.4 min

Yes

28 mm

1.0 min

No



***************************************************************

LLCensed User: FMG

Job Nuniber : S42, .66 1262926

Code Or, .ented Ratt Des, .gn (Versi. on 8. 0 )
***********************************************************************

S ,. de 3
***********************************************************************

LOAD CALCULATTON (Note : Footi. rig seLE -wei. ght i's generated automat, .caLLy)

Exte, cnaL LLDe Load PE (kN/in)

SLde 4

WaJ. L Load

S i. de I. ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. I. . 6 0 kNIm
S i. de 2 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = L I. . 6 0 kNIm
S i. de 3 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. I. . 6 0 kNI in
S i. de 4 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. I. . 6 0 kNIm

Root eaves Load

SLde I. (0.6 x (20.1. ,. + 0.6 + 0.6) I 20. L, . x 0.45)...........= 0.29 killm
SLde 2 (0.6 x (8.45 + 0.6 + 0.6) I 8.45 x 0.45).............= 0.31. kN/in
SLde 3 (0.6 x (20. L1. + 0.6 + 0.6) I 20. ,.,. x 0.45)...........= 0.29 kN/in
Si. de 4 (0.6 x (8.45 + 0.6 + 0.6) I 8.45 x 0.45).............= 0.3, . kN/in

NOTE : Roof Load (excLudi. rig eaves overhang) i, s borne onLy by sides I. & 3 .
Roof Load

SLde L (0.45 x (8.45 I2 + 0.6) 2.1.7 kN/in
SLde 2 0.45 x 0.6 x (8.45 + 0.6 + 0.6) I 8.45 O . 3I. kN/in
SLde 3 (0.45 x (8.45 I2 + 0.6) 2.1.7 kN/in
SLde 4 0.45 x 0.6 x (8.45 + 0.6 + 0.6) I 8.45 O . 31. kN/in

Footing self wetght : -
Di. re c ti. on I. ( 0 .35 x 0 .3 x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 2.52 kN/in
Di. re c t I on 2 ( 0 .35 x 0 .3 x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 2.52 kN/in

( di. ,c L )
<-------+--------

Page 6

Date , 24 I0 L/2 0 L9 (1.5,1.0 )

SLde I.

v (di. IC 2 )

S ,. de 2

PE (SIde
PB (SLde
PB (SLde
PE (SLde

Discri. buted trite, ,naL Load W (kPa)
Trite, ,naL waLLs (50 x 0.5 x 2.7 I (20. L, . x 8.45) )..............= 0.40 kPa
S I. ab s e L f wei. ght ( 0 . L x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 2.4 0 kPa
AdditionaL SLab Load 0.60 kPa

Footi. rig seLf weight : -
Di. Teati. on L ( (,_ x 0.3 x (0.45
DLLecti. on 2 ( (5 x 0.3 x (0.45

Live Load

Sub TQCaL (Omega)
Longi_Cudi. naL edge Loads

Di. ,cecti. on I. ( ( I. 6.29 + I. 6.29 ) I 8.45 ) . . . . . . . . . . . . . . . . . . . . . = 3.86 kPa
( ( I. 4.43 + I. 4.43 ) I 20 . L L ) . . . . . . . . . . . . . . . . . . . . = I. . 43 kPaDi. ,cecti. on 2

I. )
2)
3)
4)

..................................................-

..................................................-

..................................................-

..................................................-

............................-

............................-

W (Di. recti. on L)
W (Di. recti. on 2)

Total. di. str, .buted Load Q (kPa)
Omega
L, .ne Loads

DLLecti. on I.
D, .rect, .on 2

..............-

.............................................-

..............-

.........................................................-

.............................................................-

...............................................-

...............................................-

O. ,.) x 24) I 8.45).....= 0.30 kPa
0.1. ) x 24) I 20.11. )....= 0.63 kPa

L. 50 kPa
5.82 kPa

((16.29 + L6.29) x 20.1. ,.) I (20. L, . x 8.45)
((L4.43 + 1.4.43) x 8.45) I (8.45 x 20. LL)

1.6.29 kN/in
1.4.43 kN/in
I. 6.29 kN/in
14.43 kN/in

9.68 kPa
7.26 kPa

5.82 kPa

.^

3.86 kPa
I. . 43 kPa

3.1. . L, . kPa



***************************************************************

Licensed User : FMG

Job Number : S421,661262926

Code Or, .ented Ratt Des, .gn (Vers, .on 8. 0 )
***********************************************************************

*--------------------------------------------------------

11/11/1111//////////

11/11/1111//////////

I L (in) 25.81. 1.6.48

--------------------+-----------------+-----------------

I B (in) 25.8LL6.48

--------------------+-----------------+-----------------

I P Edge (kN/in) 1.4.41.1.8 . LO

I P centre (kN/in) I 0.00 0.00

--------------------+----------------- -----------------

I w (kPa) 7.238.3L

I k (kPa/in) 1000 .001,000.00

--------------------+-----------------+-----------------

I DeLta (mm) 30.0 30.0

--------------------+----------------- -----------------

I No. of Beams 96

DTRECTTON I.

Page 7

Date , 24 10 L/2 0 L9 (,. 5,1.0 )

11/11/1111//////////

11/11/1111//////////
--------------------+-----------------------------------

I DeLta > Yinc ? YES YES

I Edg^ Dt^t. (in) I I. . 278I. . 278

I M work (KITm/in) I L0.50 1.5 . L4

--------------------+-----------------+-----------------

I T req(XI. 0*6 mm4/in) I 1.58 . L383. . 00

DrRBCTTON 2

11/11/1111//////////

11/11/1111//////////
--------------------+-----------------------------------

I DeLta > Yine ? YESYES
--------------------+-----------------+-----------------

I Edge D, .st . (in) I I. . 000I. . 000
--------------------+-----------------+-----------------

I M work (kNm/in) I 0.49O . L2

I T req(xL0*6 min4/in) I O . I. 6O. IT

CENTRE HEAVE

EDGE HEAVE



***************************************************************

L, .censed User : EMG

Job NUTriber : S42, .66 1262926

Code Ori. ented Raft Des, .gn (Version 8. 0 )
***********************************************************************

--------------------------------------------------------*

11/11/1111//////////

11/11/1111//////////
--------------------------------------------------------*

I L (in) L6.48 8.9 I.
--------------------+----------------- -----------------

I B (in) 8.91. 1.6.48
--------------------+----------------- -----------------

I P Edge (kN/in) 1.6.39 1.4.43

--------------------+----------------- -----------------

I P centre (kN/in) I 0.00 0.00

--------------------+-----------------+-----------------

I w (kPa) 9.82 7.89

--------------------+-----------------+-----------------

I k (kPa/in) 1.1.56.79 1.1.56.79

--------------------+-----------------+-----------------

I DeLta (mm) 30.0 22.3

--------------------+-----------------+-----------------

I No. of Beams 4 6
--------------------------------------------------------*

DTRECTTON I.

Page 8

Date, 24/01. /201.9 (1.5, LO)

11/11/1111//////////

11/11/1111//////////
--------------------+-----------------------------------

I DeLta > Yinc ? YES NO

--------------------+-----------------+-----------------

I Edge Dt^t. (in) I L. 278 I. . 278

--------------------+-----------------+-----------------

I Mwork(kNm/in) I 9.68 20.51.

--------------------+-----------------+-----------------

I T req(xL0*6 min4/in) I 61.27 423.32
--------------------------------------------------------*

I hymn' I

11/11/1111//////////

11/11/1111//////////
--------------------+-----------------------------------

I DeLta > Yine ? YESYES

--------------------+----------------- -----------------

I Edge Di. st . (in) I L. 000 I. . 000
--------------------+----------------- -----------------

I M work (kNm/in) I 0.46 0.30
--------------------+----------------- -----------------

I r req (xL0*6 min4/in) I O . I. O0.24
--------------------------------------------------------*

CENTRE HEAVE

EDGE HEAVE



***************************************************************

L, .censed User : EMG

Job NUTrUoer : S42, .66 1262926

Code Ori. ented Raft Desi. gn (Vers, .on 8. 0 )
***********************************************************************

------------------------------------------------~-------*

11/11/1111//////////

11/11/1111//////////
--------------------------------------------------------*

I L (in) 20 .LL 8.45
--------------------+----------------- -----------------

I B (in) 20.1. I.8.45

--------------------+----------------- -----------------

I P Edge (ktT/in) 1.6.29 1.4.43

--------------------+----------------- -----------------

I PC^at re (kN/in) I 0.00 0.00

--------------------+----------------- -----------------

I w (kPa) 9.68 7.26

--------------------+----------------- -----------------

I k (kPa/in) I, LL, .. 29 LLL, .. 29

--------------------+-----------------+-----------------

I DeLta (mm) 30.0 2 L . I.

--------------------+-----------------+-----------------

I No. of Beams 3 7
--------------------------------------------------------*

DrRECTTON I.

11/11/1111//////////

11/11/1111//////////

Date :

Page 9

24/01. /201.9 (1.5,1.0)

--------------------+-----------------------------------

I DeLta > Yinc ? YES NO

--------------------+-----------------+-----------------

I Edg^ Di^t. (in) I I. . 278 L. 278

--------------------+----------------- -----------------

I M wo, ,k (kNm/in) I 9.63 22.24

I r req (xL0*6 mm4/in) I 65.35 448.75

I hymn I

--------------------------------------------------------*

11/11/1111//////////

11/11/1111//////////
--------------------+-----------------------------------

I DeLta > Yine ? YES YES

--------------------+----------------- -----------------

I Edg^ D^^t. (in) I I. . 000 L. 000
--------------------+----------------- -----------------

I Mwork(kNm/in) I 0.37 0.29

I T Leg (XI. 0*6 mm4/in) I 0.21. 0.08
--------------------------------------------------------*

CENTRE HEAVE

EDGE HEAVE



*************************************************************** Page LO

Date , 24 I 01.1201.9 ( L5 , To )
L, .censed User : EMG

Job NUTriber : S42, .66 1262926

Code On. ented Raft Design
***********************************************************************

TRTAL FOOTTNG PROPERTTES :-

Edge Beams :
Beam Width

Beam Depth
Re, .nf orcement

4 x N, .2 bars, 4 0 mm covertop
bottom = 4 x N, .2 bars, 65 mm cover

(Version 8.0)

TriternaL Beams :
Beam W, .dth

Beam Depth
Rei. nf orcement

3 x NJ. 2 bars, 4 0 min covertop

300 mm

450 min

SLab :
Thi. ckness I. O O min

Rei. nf orcement

Layer I. = 1.79 mm'21m ,. n both di. ,, ecti. ons, 20 mm cover
MaterIaL Properti. es :

50 0 MPaFsy
32 MPaF1c

bottom = 3 x N1.2 bars, 65 min cover

300 min
450 mm

A COMPARTSON OF THE REQUTRED DESTGN PROPERTTBS AND THOSE
OBTATNED FOR THE ABOVE FOOTTNG SYSTEM TS TABULATED BELOW

Note that where reLevant, the properti. es are expressed
in uni. ts per metre width of totaL footi. rig cross secti. on
The T reqtii. red vaLues have been factored up to take

account of the vari. atton i. n the Long term creep factor
for concrete, refer to As3600, cLause 8.5.3.3



***************************************************************

LLCensed User: PMG

Job Number : S42, .66 1262926

Code Or, .enCed Raft Desi. gn
***********************************************************************

RECTANGLE I. of 3 (25.8Lm x L6.48m)

BEAM DEFLECTED SHAPE

11/11/1111//////////////////////////////////DrRBCTTON L

----------------------+-------------------------------------------

Moment of Tne, :ti. a O. OBJ I. .846 0.000 L. 846

' X 1.0*9 min*41m ' (Tireq) (Left) (T, ,eq) (Teef)
----------------------+----------+----------+----------+----------

I (M*,FLexu, :aL Strength 1.0.5 49.4 23.3

(kNm/in) (M* ) (gMU) (@Mu)

(Versi. on 8. 0)

(ruin/in) (L. 5Mcr) (Mu) (L. 5MCT) I (MU)
Ducti. Lity Check 55.6 6L. 7 28.3. 29. I.

---------------------- ---------- ----------+---------- ----------

by """' I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ " ~ ~

CENTREHEAVE I EDGEHEAVE

REQUTRED I ACTUAL I REQUTRED I ACTUAL

Page I. I.

Date , 24 I 01.1201.9 (,. 5,1.0 )

11/11/1111//////////////////////////////////DTRECTTON 2

Moment of Tnerti. a O .1.58 I. . 794 0.000 I. . 794

' X 1.0*9 min*41m ' (Tireq) (Tetf) (Treq) (Tetf)

FLexu, :aL Strength 47.8 0.5L5. L 21. . 7

( kNm/in) (@Mu)(@Mu) (M* )(M*)

(kNm/in) (I. .5Mcr) (Mu) (L. 5MCT) I (MU)
Ducti. Li. ty Check 55.0 59.8 27.1. 27. L

by """" I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ " ~ ~



***************************************************************

Li. censed User : PMG

Job Number: S421.661262926

Code Ori. ented Raft Des, .gn (Version 8. 0)
***********************************************************************

RECTANGLE 2 of 3 (L6.48m x 8.91. in)
---------------------------------------------------------------- *

BEAM DEFLECTED

11/11/1111//////////////////////////////////DTRBCTTON I.

---------------~------+-------------------------------------------

Moment of me Ltd. a O . 061. 2 .,. 45 0.000 2 .,. 45

( X 1.0*9 mm*41m ) (Ticeq) (Tetf) (T, :eq) (Left)
----------------------+----------+----------+---------- ----------

FLexuraL Strength 55.8 29.6

( kNm/in ) (eMa)(M* ) (M*) (oMu)
----------------------+----------+----------+---------- ----------

CENTRE HEAVE I EDGE HEAVE

REQUTRED I ACTUAL I REQULRED I ACTUAL

(kNm/in) (L. 5Mcr) (Mu) (I. .5Mcr) I (MU)
Ducti. Lity Check 59.5 69.8 33.7 37. O

----------------------+----------+----------+---------- ----------

hymn"' I~~~~~~~~~~'~~~~~~~~~~I~~~"

(kNm/in) (L. 5Mcr) (Mu) (L. 5MCT) I (MU)
Ducti. Lity Check 41. .9 50.0 26.6 28.3

----------------------+----------+----------+---------- ----------

hymn' I~~~~~~~~~~'~~~~~~~~~~I~"~~

Page 1.2

Date , 24 I 01.1201.9 (,. 5 , LO )

1111/11/11//////////////////////////////////DrRECTTON 2
----------------------+-----------------------------------------

Moment of Tnerti. a O . 423 I. . 645 0.000 I. . 645

( X L0*9 mm*41m ) (T, ,eq) (Tetf) (Treq) (Left)
----------------------+----------+----------+---------- ----------

FLexuraL Strength 20.5 40.0 22.7

(kNm/in) (aMu)(M* ) (oMu)(M* )
----------------------+----------+----------+---------- ----------

------------------------------------------------------------------*



***************************************************************

Li. censed User : EMG
Job Number : S421.661262926

Code Ori. ented Raft Des, .gn (Vexsi. on 8. 0)
***********************************************************************

RECTANGLE 3 of 3 (20.1. Lm x 8.45m)
--- ---------------------------------------- *

BEAl^I DEFLECTED SHAPE

-------------- + -----------------------------------

11/11/1111//////////////////////////////////DrRECTTON I.

----------------------+---------------

Moment of merti. a 0,065 I. .808 0,000 I. .808
( X To*9 mm*41m ) (Treq) (Tetf) (Treq) (Left)

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

FLexuraL Strength 50.6 24.8
(kNm/in) (M* ) (oMu) (M*) (oMu)

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

Ducti. LLCy Check 54.8 63.3 27.5 33. .0

(kNm/in) (,.. 5Mcr) (Mu) I (L. 5Mcr) I (MU)---------------------- ---

hymn"' I~~~~~~~~~~'~~~~~~~~~~I~~~"

Ducti. Li. ty Check 39.5 47.1. 25.4 26.7

(kNm/in) (1.5Mcr) I (Mu) I (L. sMcr) I (Mu)---------------------- ----------

by mm' I~~~~~~~~~~'~~~~~~~~~~I~~~"

CENTRE HEAVE I EDGE HEAVE

REQUTRED I ACTUAL I REQUTRED I ACTUAL

Page 1.3

Date , 24 I0 L/2 0 L9 (1.5 ,I. 0 )

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

1111/11/11//////////////////////////////////DTRBCTTON 2

----------------------+------------

Moment of Tne, cti. a O . 449 I. . 565 0.000 I. . 565
( X 1.0*9 mm*41m ) (Treq) (Tetf) (Tireq) (Te^E)

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

FLexuicaL Strength 22.2 37.6 2I. . 4

(kNm/in) (M*) (aMu) (M* ) (oMu)
---------------------- -----

----------- ---------------------------------------*

******************************
*

*

*

*

*

*

*

*

EXTERNALLY: - 300 min
Wi. th 8 IN, .2 Bars

*

*

*

TNTBRNALLY:- 300 min

Wi. th 6 IN, .2 Bars

*

*

*

WARNTNG:

Tn the toLLowi. rig case (s) , the ariaLysi. s was NOT a
reactive SOLLs ariaLysi. s because SOLL mound betght
was Less than the aLLowabLe beam derLecti. on:
RectangLe ,., Centre Heave, Direction I.
RectangLe L, Centre Heave, Directi. on 2
RectangLe I. , Edge Heave, Di. recti. on L
RectangLe I. , Edge Heave, DJrecti. on 2
RectangLe 2, Centre Heave, Di. ,:ecti. on I.
RectangLe 2, Edge Heave, Directi. on I.
RectangLe 2 , Edge Heave, DLL'ect, .on 2
RectangLe 3 , Centre Heave, Di. recti. on L
RectangLe 3, Edge Heave, DJ, :ecti. on I.
RectangLe 3, Edge Heave, DLL'ecti. on 2

FOR FOOTTNGS USE

*

*

*

*

*

*

*

(Wide) x 450 min (Deep)
4 Top and 4 Bottom

*

*

*

(Wide) x 450 ( Deep )
3 Top and 3 Bottom

*

******************************

min

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*



***************************************************************

LLCensed User: EMG

Job Number, S42L66/262926~S+V^ I^^Off
Code Oriented Raft Desi. gn
***********************************************************************

FOOTTNG DESrGN To As287o

St, :i. p Foot, .rig

***********************************************************************

RECTANGLE L of 3 (25.81. in x 1.6.48m)

THE FOLLOWTNG VALUES WTLL BE USED:

ExternaL WaLL Wei. ght
S ,. de I.
S ,. de 2
SLde 3
Si. de 4

WaLL He, .ght Extei:naLLy
S i. de L
S i. de 2
S i. de 3
S i. de 4

Roof Eaves Overhang
SLde I.
Side 2
SLde 3
Side 4

Trite, ,naL WaLL Weight
Roof Type Trussed

Roof Wetght 0.45 kPa

WaLL Hei. grit Trite, cnaLLy 2.7 in

TriternaL WaLL Length 1.00 in

SLab Li. ve Load L. 5 kPa

I 400DefLecti. on Ratio

E conc. Long term (max) 19,583. GPa

Hs 4m

Footi. rig design inodd. tied for tree effects

(Version 8.0)

2 0 LJ.

Page I.

Date , 24 I 01.1201.9 ( L5,09 )

..........= 2

..........= 2

..........= 2

..........= 2

..........-

..........-

..........-

kPa
kPa
kPa
kPa

..........-

..........-

....................-

.............................-

..........-

Ys

5.8 in

5.8 in

5.8 in

5.8 in

..........-

..........-

Yt

...........-

.............................-

.................-

Yin tree (centre)

.............................-

0.6 in
0.6 in
0.6 in
0.6 in
0.5 kPa

...............= I.

Yin (edge) --> 0.5Ys

Footi. rig des:. gn accounts for tree reinovaL

...........-

.........-

~-> 0.7Ys + Yt

............-

20 min

1.4 mm

Yes

28 min

1.0 min

110



***************************************************************

Licensed User : EMG

Job Number : S42, .661262926

Code Or, .ented Ratt Des, .gn (Vex'SLon 8. 0 )
***********************************************************************

Side 3
***********************************************************************

LOAD CALCULATTON (Note : Footing seLf -weight is generated automati. caLLy)

Exte, ,naL Li. ne Load PE (kN/in)
WaLL Load

SLde I. (5.8 x 2).............................................= LL. 60 kN/in
SLde 2 (5.8 x 2).............................................= LL. 60 kN/in
S i. de 3 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = L I. . 6 0 kN/in
S i. de 4 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = L I. . 6 0 kNI in

Roc^ eaves Load

SLde I. (0.6 x (25.81. + 0.6 + 0.6) I 25.81. x 0.45)............= 0.28 kN/in
SLde 2 (0.6 x (L6.48 + 0.6 + 0.6) I 1.6.48 x 0.45)............= 0.29 kN/in
SLde 3 (0.6 x (25.81. + 0.6 + 0.6) I 25.83. x 0.45)............= 0.28 kN/in
SLde 4 (0.6 x (L6.48 + 0.6 + 0.6) I L6.48 x 0.45)............= 0.29 kN/in

NOTE : Roof Load (excLudi. rig eaves overhang) i, s borne onLy by sides L & 3 .
Roof Load

si. de I. (0.45 x (L6.48 I2 + 0.6) 3.98 kN/in
si. de 2 0.45 x 0.6 x (1.6.48 + 0.6 + 0.6) I L6.48 0.29 kN/in
SLde 3 (0.45 x (1.6.48 I2 + 0.6) 3.98 kN/in
side 4 0.45 x 0.6 x (1.6.48 + 0.6 + 0.6) I T6.48 0.29 kN/in

Footing seLE wetght : -
Di. re c t I on L ( 0 .6 L X 0 .3 x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 4.38 kN/in
Di. re c t i. on 2 ( 0 .6 L X 0 .3 x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 4.38 kN/in

S ,. de 4
(di. r L )

<-------+--------

Page 2

Date, 2410/12 DJ9 ( L5,09 )

S ,. de I.

v (di. ,c 2 )

S ,. de 2

PE ( S i. de
PE ( SLde
PE ( S ,. de
PE ( S ,. de

Di. SLri. buted i. rite, cnaL Load W (kPa)
TriternaL waLLs (1.00 x 0.5 x 2.7 I (25.83. x 1.6.48)).............= 0.32 kPa
Addi. ti. onaL SLab Load 0.60 kPa

Footing seLf wetgtit : -
Di. rect, .on I. ((4 x 0.3 x 0.61. x 24) I 1.6.48).............= I. .06 kPa

( (7 x 0.3 x 0.61. x 24) I 25.81. ).............= I. .,. 9 kPaDi. ,cect:. on 2
Li. ve Load I. . 50 kPa

Sub TQCaL (Omega) 4.69 kPa

Longi. tadj. naL edge Loads
DLL'ecti. on I. ( ( I. 9.96 + L 9.96 ) I I. 6.48 ) . . . . . . . . . . . . . . . . . . . . . = 2.42 kPa

( ( I. 6.27 + I. 6.27 ) I 25.81. ) . . . . . . . . . . . . . . . . . . . . . = L . 26 kPaDirection 2

L)
2)
3)
4)

...................................................-

...................................................-

...................................................-

...................................................-

............................-

W (Directi. on I. )
W (DLL'ecti. on 2 )

......................................................-

TotaL di. st, c, .bated Load Q (kPa)
Omega
Li. ne Loads

DLL'ecti. on I.
DLL'ecti. on 2

.............-

..........................................................-

..............................................................-

.............-

................................................-

((,. 9.96 + 19.96) x 25.81. ) I (25.8L x 1.6.48)
((L6.27 + 1.6.27) x 3.6.48) I (,. 6.48 x 25.81. )

19.96 kN/in
L 6.27 kN/in
19.96 kN/in
L 6.27 kN/in

7 . L2 kPa
5.96 1<Pa

4.69 kPa

2.42 kPa
I. . 26 kPa

8.38 kPa



***************************************************************

Licensed User: EMG

Job Number : S42, .661262926

Code Or, .ented Ratt Design (Versi. on 8. 0 )
***********************************************************************

***********************************************************************

RECTANGLE 2 of 3 (,. 6.48m x 8.91. in)

THE FOLLOWTNG VALUES WTLL BE USED:

Exte, :naL WaLL Weight
S i. de I.
S i. de 2
S ,. de 3
S ,. de 4

WaLL Hei. ght Excel:'naLLy
Side I.
Side 2
Side 3
S i. de 4

Roof Eaves Overhang
S i. de I.
S i. de 2
S i. de 3
S ,. de 4

Trite, CDaL WaLL Wei. ght
Roof Type Trussed

Roof Wetght 0.45 kPa

WaLL He, .ght TriternaLLy 2.7 in

Trite a:'naL WaLL Length 50 in

SLab Li. ve Load L. 5 kPa

L I 400Def Lecti. on Rat, .o

E conc. Long term (max) L9.581. GPa

Hs 4m

Foot, .rig desi. gn inod, .tied for tree effects

Page 3

Date , 24/01. /2 0 L9 ( L5,09 )

..........= 2

..........= 2

..........= 2

..........= 2

..........-

..........-

..........-

kPa
kPa
kPa
kPa

..........-

..........-

.........,..........-

.............................-

..........-

Ys

5.8 in

5.8 in

5.8 in

5.8 in

..........-

..........-

Yt

...........-

.............................-

Yin tree (centre)

.............................-

0.6 in

0.6 in

0.6 in

0.6 in

O . 5 kPa

...............-

Yin (edge) --> 0.5Ys

Foot, .rig design accounts for tree reinovaL

...........-

.........-

........-

--> 0.7Ys + Yt

............-

20 min

1.4 mm

Yes

28 min

1.0 mm

No



***************************************************************

Licensed User: FMG

Job Number : S421.66 1262926

Code Ori. ented Raft Desi. gn (Version 8. 0)
***********************************************************************

S i. de 3
***********************************************************************

LOAD CALCULATTOll (Note : Foot, .rig seL f -wetght i, s generated automati. caLLy)

ExternaL Line Load PE (kN/in)
WaLL Load

S ,. de I. ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. I. . 6 0 kNI in
S ,. de 2 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. I. . 6 0 kNI in
S i. de 3 ( 5.8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 1.1. . 60 kN/in
S i. de 4 ( 5.8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. L . 60 kN/in

Roof eaves Load

SLde ,. (0.6 x (,. 6.48 + 0.6 + 0.6) I 1.6.48 x 0.45) ...........= 0.29 kN/in
SLde 2 (0.6 x (8.91. + 0.6 + 0.6) I 8.9L x 0.45).............= 0.31. kN/in
Si. de 3 (0.6 x (,. 6.48 + 0.6 + 0.6) I 1.6.48 x 0.45)...........= 0.29 kN/in
Si. de 4 (0.6 x (8.93. + 0.6 + 0.6) I 8.91. x 0.45).............= 0.3L kN/in

NOTE : Roof Load (excLudi. rig eaves overhang) i, s borne onLy by si. des L & 3 .
Roof Load

si. de I. (0.45 x (8.9L I2 + 0.6) 2.27 kN/in
si. de 2 0.45 x 0.6 x (8.9L + 0.6 + 0.6) I 8.91. O . 3I. kN/in
si. de 3 (0.45 x (8.9L I2 + 0.6) 2.27 kN/in
side 4 0.45 x 0.6 x (8.9L + 0.6 + 0.6) I 8.91. O . 31. kN/in

Footing seLt wei. 91Lt : -
Di. ,, e a ti. on I. ( 0 .6I. x 0 .3 x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 4.38 kN/in
Di. ,ce c t, . on 2 ( 0 .6I. x 0 .3 x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 4.38 kN/in

Side 4
(di. r L)

<-------+--------

Page 4
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S i. de I.

v (d, .,, 2 )

SLde 2

PE (SLde
PE ( S i. de
PE (SLde
PE ( S i. de

Di_stri. buted internaL Load W (kPa)
Triternal. waLLs (50 x 0.5 x 2.7 I (L6.48 x 8.91_))..............= 0.46 kPa
AdditionaL SLab Load 0.60 kPa

Footi. rig seLf wei. ght : -
((2 x 0.3 x 0.6L x 24) I 8.91. ).............= 0.98 kPaDirecti. on L

((4 x 0.3 x 0.6L x 24) I L6.48)............= LOG kPaDLLecti. on 2
L, .ve Load I. . 50 kPa

Sub TotaL (Omega) 4.63 kPa

Long, .tudi. naL edge Loads
( ( I. 8.26 + L 8.26 ) I 8.9 I. ) . . . . . . . . . . . . . . . . . . . . . = 4 .I. 0 kPaDi. recti. on L

Di. Teati. on 2 ( ( I. 6.29 + L 6.29 ) I I. 6.48 ) . . . . . . . . . . . . . . . . . . . . = L . 98 kPa

I. )
2)
3)
4)

..................................................-

..................................................-

............................-

............................-

W (Di. ,, ect, .on I. )
W (Di. ,cecti. on 2)

.....................................................-

TQCaL d, .stri. bated Load Q (kPa)
Omega
Line Loads

Direction I.
Direction 2

..............-

..............-

.........................................................-

...............................................-

...............................................-

((L8.26 + re. 26) x 1.6.48) I (,. 6.48 x 8.91. )
((L6.29 + 1.6.29) x 8.91. ) I (8.91. x 16.48)

1.8.26 killm
L 6.29 kN/in
L8.26 kN/in
L 6.29 kN/in

8.73 kPa
6.61. kPa

4.63 kPa

.^

4 . LO kPa
I. . 98 kPa

1.0.7L kPa



***************************************************************

LLCensed User: EMG

Job Number : S42, .66 1262926

Code Or, .ented Raft Design (Ve, CS, .on 8. 0 )
***********************************************************************

***********************************************************************

RECTANGLE 3 of 3 (20.1. ,. in x 8.45m)

THE FOLLOWTNG VALUES WTLL BE USED:

ExternaL WaLL Weight
S i. de I.
S ,. de 2
S :. de 3
SLde 4

WaL L Hei. ght Exte, cnaLLy
S i. de I.
S i. de 2
S i. de 3
S i. de 4

Roof Eaves Overhang
SLde I.
SIde 2
S i. de 3
SIde 4

Trite, =naL WaLL Weight
Roof Type Trussed

Roof Wei. ght O . 45 kPa

WaLL He, .ght TriternaLLy 2.7 in

Trite Trial. WaLL Length 50 in

SLab Li. ve Load I. . 5 kPa
DefLecti. on Ratio I. I 4o0
E conc . Long term (max) 19,581. GPa
Hs 4m

Footi. rig design inodd. fi. ed for tree effects

Page 5

Date, 2410L/2 0L9 (,. 5,09 )

..........= 2

..........= 2

..........= 2

.....,....= 2

..........-

..........-

..........-

kPa
kPa
kPa
kPa

..........-

..........-

....................-

.............................-

..........-

Ys

5.8 in

5.8 in

5.8 in

5.8 in

..........-

..........-

Yt

...........-

.............................-

.................-

Yin tree (centre)

.............................-

0.6 in
0.6 in
0.6 in
0.6 in
O . 5 kPa

...............-

Yin ( edge )

Footing desi. gn accounts for tree reinovaL

...........-

.........-

........-

-->

--> 0.7Ys + Yt

O . 5Ys ............-

20 mm

1.4 min

Yes

28 min

3.0 mm

NO



***************************************************************

Licensed User: EMG

Job Number: S421.661262926

Code Ori. ented Raft Design (Vers, .on 8. 0 )
***********************************************************************

S i. de 3
***********************************************************************

LOAD CALCULATTON (Note : Footing seLf -wei. ght i's generated automati. caLLy)

External. Li. ne Load PE (kN/in)
WaLL Load

S i. de I. ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = L I. . 6 0 kNI in
S i. de 2 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = L I. . 6 0 kNI in
S i. de 3 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. I. . 6 0 kNI in
S ,. de 4 ( 5. 8 x 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = I. ,. . 6 0 kNI in

Roof eaves Load

Si. de I. (0.6 x (201.1. + 0.6 + 0.6) I 20.1. ,. x 0.45) ...........= 0.29 kN/in
Si. de 2 (0.6 x (8.45 + 0.6 + 0.6) I 8.45 x 0.45).............= 0.3L kN/in
Si. de 3 (0.6 x (201.1. + 0.6 + 0.6) I 20.1. ,. x 0.45) ...........= 0.29 killm
SLde 4 (0.6 x (8.45 + 0.6 + 0.6) I 8.45 x 0.45).............= 0.31. kN/in

NOTE : Roof Load (excLud, .rig eaves overhang) i, s borne onLy by s, .des I. & 3 .
Roof Load

si. de I. (0.45 x (8.45 I2 + 0.6) 2.1.7 kN/in
si. de 2 0.45 x 0.6 x (8.45 + 0.6 + 0.6) I 8.45 O . 31. kN/in
si. de 3 (0.45 x (8.45 I2 + 0.6) 2.1.7 kN/in
si_de 4 0.45 x 0.6 x (8.45 + 0.6 + 0.6) I 8.45 O . 3 L kN/in

Footing seLf wetght : -
Di. re c ti. on L ( 0 .6I. x 0 .3 x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 4.38 kN/in
Di. re c ti. on 2 ( 0 .6I. x 0 .3 x 24 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . = 4.38 kN/in

PE (SLde L)
PE (SLde 2 )
PI^ (S, .de 3)
PE (S, .de 4)

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

S ,. de 4
(di. r L)

<-------+--------

Page 6
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SLde I.

v (d, ., c 2 )

S i. de 2

Di. str, .bated internaL Load W (kPa)
Trite, cnaL waLLs (50 x 0.5 x 2.7 I (20.1. ,. x 8.45) )..............= 0.40 kPa
Addi. ti. onaL SLab Load 0.60 kPa

Foot, .rig seLf weight : -
Di. ,cect, .on I. ((,. x 0.3 x 0.6L x 24) I 8.45).............= 0.52 kPa
Di. reati. on 2 ( (5 x 0.3 x 0.61. x 24) I 20.3. I. ) ............= I. .09 kPa

Li. ve Load I. . 50 kPa

Sub TQCaL (Omega) 4 . L3 kPa

Longi. Cud, .naL edge Loads
Direct, .on I. ( ( I. 8 .I. 6 + L 8 .I. 6 ) I 8.45 ) . . . . . . . . . . . . . . . . . . . . . = 4.3 0 kPa

( ( L 6.29 + I. 6.29 ) I 20 .I. I. ) . . . . . . . . . . . . . . . . . . . . = I. . 62 kPaDirection 2

..................................................-

..................................................-

..................................................-

..................................................-

............................-

............................-

W (Di. rect, .on ,.)
W (Di. ,cecti. on 2 )

.....................................................-

TotaL di. stri. bated Load Q (kPa)
Omega
L, .ne Loads

Di. ,cect, .on I.

Di. I. e. ti. on 2

..........................................

..............-

.............................................

..............-

.........................................................-

.............................................................-

...............................................-

...............................................-

((L8. ,. 6 + 1.8. L6) x 20. LL) I (20.1. ,. x 8.45)
( (,. 6.29 + 3.6.29) x 8.45) I (8.45 x 20.11. )

TB . L6 kN/in
1,629 kN/in
3.8.1.6 klJ/in
1.6.29 kN/in

8.43 kPa
5.75 kPa

4.1.3 kPa

.^

4.30 kPa
I. . 62 kPa

,. 0.05 kPa



***************************************************************

Licensed User : EMG

Job Number : S42, .661262926

Code Ori. ented Ratt Des, .gn (Vex'SLon 8. 0 )
***********************************************************************

--------------------------------------------------------*

11/11/1111//////////

11/11/1111//////////
------------------------~-------------------------------*

I L (in) 25.81. L6.48

--------------------+----------------- -------------~---

I B (in) 3.6.48 25.81.

--------------------+----------------- -----------------

I P Edge (kN/in) 1,996 1.6.27

--------------------+----------------- -----------------

P centre (kN/in) I 000 0.00

--------------------+-----------------+-----------------

I w (kPa) 7 .I. 2 5.96

--------------------+-----------------+-----------------

I k (kPa/in) 1,000.00 1000 .00

--------------------+-----------------+-----------------

I DeLta (mm) 30.0 30.0

--------------------+-----------------+-----------------

I No. of Beams 6 9
--------------------------------------------------------*

DrRECTTON L
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11/11/1111//////////

11/11/1111//////////
--------------------+-----------------------------------

I DeLta > Yinc ? YES YES

--------------------+-----------------+-----------------

I Edge Dt^t. (in) I L. 278 L . 278

--------------------+-----------------+-----------------

I Mwork(kNm/in) I 1.2.84 L8. 0 L

--------------------+-----------------+-----------------

I T req(XI. 0*6 mm4/in) I 1.20.23 21.9.41.
--------------------------------------------------------*

I DrRECTTON

11/11/1111//////////

11/11/1111//////////

2

--------------------+-----------------------------------

I DeLta > Yine ? YES YES
--------------------+----------------- -----------------

I Edge Disc. (in) L. 000 L. 000
--------------------+----------------- -----------------

I Mw. rk(kNm/in) I O. L6 I. . 21.

--------------------+----------------- -----------------

I T Iceq (XI. 0*6 min4/in) I O . I. 3 0.59
------------------------------------- *

CENTRE HEAVE

EDGE HEAVE



***************************************************************

Licensed User : EMG

Job Number : S42, .66 1262926

Code Or, .ented Raft Desi. gn (Vex'SLon 8. 0)
***********************************************************************

--------------------------------------------------------*

11/11/1111//////////

11/11/1111//////////
--------------------------------------------------------*

I L (in) 8.9 I.L6.48

--------------------+----------------- -----------------

I B (in) L6.488.91.

--------------------+----------------- -----------------

I P Edge (kN/in) 1.8.26 L6.29

--------------------+-----------------+-----------------

I PC^ribr^ (kN/in) I 0.00 0.00

--------------------+-----------------+-----------------

I w (kPa) 6.61.8.73
--------------------+-----------------+-----------------

I k (kPa/in) 1,070.80 L070.80

--------------------+-----------------+-----------------

I DeLta (min) 30.0 22.3
--------------------+-----------------+-----------------

I No. of Beams 64
--------------------------------------------------------*

DTRECTTON I.
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11/11/1111//////////

11/11/1111//////////
--------------------+-----------------------------------

I DeLta > Yinc ? YES NO
--------------------+-----------------+-----------------

I Edge Dt^t. (in) I I. . 278 I. . 278

--------------------+-----------------+-----------------

I Mwork(kNm/in) I 1.2.1.6 24.1.7

--------------------+-----------------+-----------------

I T req(xL0*6 min4/in) I 1.01. . 98 513.22
--------------------------------------------------------*

I hymn' I

11/11/1111//////////

11/11/1111//////////
--------------------+-----------------------------------

I DeLta > Yine ? YES YES

--------------------+----------------- -----------------

I Edg^ D^^t. (in) I 1,000L. 000

--------------------+----------------- -----------------

I M work (1<Nm/in) I 0.340.63

--------------------+----------------- -----------------

I T req (XI. 0*6 min4/in) I 0.29 O . I. 3

CENTRE HEAVE

EDGE HEAVE



***************************************************************

LLCensed User: PMG

Job Number: S42, .661262926

Code Ori. ented Ratt Design (Versi. on 8. 0 )
***********************************************************************

--------------------------------------------------------*

11/11/1111//////////

11/11/1111//////////
--------------------------------------------------------*

I L (in) 20. L, . 8.45
--------------------+----------------- -----------------

I B (in) 8.45 20.1. ,.

--------------------+----------------- -----------------

I P Edge (kN/in) L8.1.6 L6.29

--------------------+-----------------+-----------------

I PCentr^ (kN/in) I 0.00 0.00

--------------------+----------------- -----------------

I w (kPa) 8.43 5.75

--------------------+----------------- -----------------

I k (kPa/in) 3,004.80 1004.80

--------------------+-----------------+-----------------

I DeLta (mm) 30.0 21. . I.

--------------------+-----------------+-----------------

I No. of Beams 3 7
--------------------------------------------------------*

DrRECTTON I.
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11/11/1111//////////

11/11/1111//////////
--------------------+-----------------------------------

I DeLta > Yinc ? YES NO

--------------------+-----------------+-----------------

I Edg^ D^^t. (in) I I. . 278 L. 278

--------------------+----------------- -----------------

I M wo, ,k (kNm/in) I 1.2.67 26.32

--------------------+----------------- -----------------

I T req(xL0*6 min4/in) I I. L3.85 527.73
--------------------------------------------------------*

I hymn' I

11/11/1111//////////

11/11/1111//////////
--------------------+-----------------------------------

I DeLta > Yine ? YES YES
--------------------+----------------- -----------------

I Edg^ Dt^t. (in) I 1,000 I. . 000

--------------------+----------------- -----------------

I M wo, ck (kNm/in) I 0.51_ 0.33
--------------------+----------------- -----------------

I I. req (XI. 0*6 min4/in) I O. LO0.25

CENTRE HEAVE

--------------------------------------------------------*

EDGE HEAVE



***************************************************************

Licensed User : EMG

Job Number : S42, .661262926

Code Ori. ented Ratt Des, .gn
***********************************************************************

TRTAL FOOTTNG PROPERTTES :-

Edge Beams:
Beam Wi. dth

Beam Depth
Red. nf orcement

4 x N, .2 bars, 5 0 mm covertop
bottom 4 x 111.2 bars, 65 min cover

(Vex'SLon 8. 0 )

Trite mai. Beams :
Beam Wi. dth

Beam Depth
Red. neorcement

3 x NL2 bars, 50 mm covertop
3 x N, .2 bars, 65 min coverbottom

300 mm
61.0 mm

Mater, .aL Properties :
500 MPaFsy
32 MPaFIG

Page I. O

Date , 24 101.1201.9 (1.5,09 )

A COMPARTSON OF THE REQUTRED DESTGN PROPERTTES AND THOSE
OBTATNED FOR THE ABOVE FOOTTNG SYSTEM TS TABULATED BELOW

300 min

61.0 mm

Note that where reLevant, the propert, .es are expressed
in uni. ts per metre width of totaL foot, .rig cross section
The T reqai. red vaLues have been factored up to take

account of the variation i. n the Long term creep factor
for concrete, refer to As3600, cLause 8.5.3.3

RECTANGLE L of 3 (25.8Lm x L6.48m)

BEAM DEFLECTED

11/11/1111//////////////////////////////////DrRECTTON I.

----------------------+-------------------------------------------

Moment of me Ltd. a 0.1.20 2.1.47 0.000 2. L47

( X 1.0*9 mm*41m ) (T, ceq) (Tetf ) (Ticeq) (Teef)
----------------------+---------- ---------- ---------- ----------

FLexuicaL Strength L2.8 30.6 0.2 29.8

( kNm / in ) (9Mu) (M* ) (@Mu)(M*)
----------------------+---------- ---------- ---------- ----------

CENTREHEAVE I EDGEHEAVE

REQUTRED I ACTUAL I REQUTRED I ACTUAL

(knm/in) (I_. 5Mcr) (Mu) (L. 5Mcr) I (MU)
DucttLi. ty Check 24.2 38.3 35.4 37.2

----------------------+----------+----------+---------- ----------

Exte, cnaL I Trite, ,naL 11/11/1111//////,,,,,

,in, ' ' ' ''/11, ,,,,,,,,,,,,,,,

(ktTm/in) (L. 5Mcr) (Mu) (I. .5Mc, :) I (MU)
Duct, .Li. ty Check 23.3 35.6 33.9 34.6

----------------------+---------- ---------- ---------- ----------

hymn"' I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I " ~ ~ ~

1111/11/11//////////////////////////////////DTRECTTON 2

----------------------+-------------------------------------------

Moment of me, ,ti. a 0.21.9 I. .388 0,001. 2,061.

( X 1.0*9 mm*41m ) (Treq) (Tetf) (Treq) (Left)
----------------------+----------+----------+----------+----------

FLexuraL Strength I. 8 . O 27.728.5

( kNm / in ) (oMu) (@Mu)(M* ) (M* )
----------------------+---------- ---------- ---------- ----------

------------------------------------------------------------------*



***************************************************************

Licensed User: EMG

Job Number : S42, .66 1262926

Code Or, .ented Ratt Desi. gn (Vex'SLon 8. 0 )
***********************************************************************

RECTANGLE 2 of 3 (L6.48m x 8.91. in)
------------------------------------------------------------------*

BEAM DEFLECTED SHAPE

11/11/1111//////////////////////////////////DTRECTTOIT I.
----------------------+------------------------------------

Moment of Tnerti. a 0.1.02 2,627 0,000 2,627

( X 1.0*9 mm*41m ) (Treq) (Tetf ) (TICeq) (Tetf )

FLexu, caL Strength ,. 2.2 39.4 0.6 38.2

(kNm/in) (M* ) (@Mu) (M* ) (@Mu)

(kNm/in) (I. .5Mcr) I (Mu) I (L. 5Mcr) I (MU)
Ducti. LLCy Check 29.6 49.3 43.4 47.7

----------------------+----------+---------- ---------- ---------

hymn I~~~~~~~~~~'~~~~~~~~~~I~"~~

(kNm/in) (,.. 5Mcr) (Ma) (I. .5MCT) I (MU)
Ducti. Li. ty Check 23.7 38.2 35.0 36.8

----------------------+---------- ---------- ---------- ----------

mm" mm"' I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ fly " ~ ~

CENTREHEAVE I EDGEHEAVE

REQUTRED I ACTUAL I REQUTRED I ACTUAL

Page 1.1.

Date, 24/01. /20L9 (1.5,09)

11/11/1111//////////////////////////////////DTRECTT0}I 2

----------------------+-------------------------------------------

Moment of merti. a O. 51.3 0.749 0.000 2 .I. L6

( x re*9 mm*41m ' (Treq) (Left) (Treq) (Tetf)

FLexuraL Strength 24.2 30.6 29.4

( kNm / in ) (M* ) (@Mu) (@Mu)(M* )

-------------------------------------------------------------- - *



***************************************************************

Licensed User : EMG
Job Number : S421.66 1262926

Code Ori. ented Raft Des, .gn (Vex'SLon 8. 0 )
***********************************************************************

RECTANGLE 3 of 3 (20.1. Lm x 8.45m)
------------------------------------------------~-----------------*

BEAM DEFLECTED SHAPE

11/11/1111//////////////////////////////////DrRECTTON L
----------------------+--------------------------------------

Moment of Tnerti. a O .,.,. 4 2.096 0.000 2.096

' X 1.0*9 min*41m ) (Treq) (Tetf) (Treq) (TeeE)

FLexu, caL Strength I. 2.7 32.6 3L. 7

( kNm/in) (@Mu)(M* ) (M* ) (@Mu)

(kNm/in) (,.. 5Mcr) (Mu) (,.. 5MCL) I (MU)
Ducti. Li. ty Check 23.7 40.7 34.5 39.6

----------------------+----------+---------- ---------- ---------

hymn"' I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I " ~ ~ ~

(kNm/in) (L. 5Mcr) (Mu) (,.. 5Mcr) I (MU)
Ducti. Li. ty Check 22.7 36. L 33.5 34.7

----------------------+---------- ---------- ---------- ---------

ExternaL I TriternaL 11/11/1111//////,,,,,

,in, ' ' ' ''/11/,,,,,,,,,,,,,,,

CENTREHEAVE I EDGEHEAVE

REQUTRED I ACTUAL I REQUTRED I ACTUAL

Page 1.2

Date , 24 I 01.1201.9 (,. 5,09 )

11/11/1111//////////////////////////////////DrRECTTON 2

----------------------+-------------------------------------------

Moment of me TCLa 0,528 0,548 0,000 2,022

( X 1.0*9 mm*41m ) (Treq) (Tetf) (Treq) (Tetf)

F1. exu, caL Strength 26.3 28.8 0.3 27.8

(kNm/in) (@MU) (M* )(M* ) (oMu)

---------------------------------------------------------------- *

******************************

*

*

*

*

*

*

*

*

EXTERNALLY:- 300 min

With 8 INL2 Bars

*

*

*

TNTBRNALLY:- 300 min

Wi. th 6 IN, .2 Bars

*

*

FOR FOOTTNGS USE

*

WARNTITG :

Tn the toLLowi. rig case (s) , the ariaLysi. s was NOT a
reactive SOLLs ariaLysi. s because SOIL mound height
was Less than the aLLowabLe beam derLecti. on:

RectangLe I. , Centre Heave, Di. reati. on I.
RectangLe I. , Centre Heave, Di. rect, .on 2
RectangLe I. , Edge Heave, D, .recti. on I.
RectangLe L, Edge Heave, Di. ,, eati. on 2
RectangLe 2 , Centre Heave, DLL'ecti. on L
RectangLe 2, Edge Heave, Directi. on L
RectangLe 2, Edge Heave, Directi. on 2
RectangLe 3, Centre Heave, Di. recti. on I.
RectangLe 3, Edge Heave, DLL'ecti. on L
RectangLe 3, Edge Heave, DLL'ecti. on 2

*

*

*

*

*

*

(W, .de) x 6LO mm (Deep)
4 Top and 4 Bottom

*

*

*

(Wtde) x 6LO mm (Deep)
3 Top and 3 Bottom

* *

******************************

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*
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 APPENDIX A 

 
 IMPORTANT NOTES TO THE OWNER(S) 
 
 
These introductory notes have been prepared for the purpose of explaining IMPORTANT 
ASPECTS of the soil report document.  They are to be kept in a safe place and passed on to future 
Owners. 
 
It is imperative that you READ AND UNDERSTAND ALL SECTIONS OF THE REPORT and if you 
have any queries arising therefrom, that you telephone us during normal business hours for further 
discussion and explanation. 
 
 
A1.0 FOOTING PERFORMANCE 
 
A1.1 The footings for this building have been designed using the Australian Standard 

2870-2011, "Residential Slabs and Footings - Construction" in accordance with the 
Performance Requirements of Volume Two of the National Construction Code Series, 
the Building Code of Australia (2012 Edition). 

 
A1.2 The Building Code and Australian Standard AS2870-2011 embrace the philosophy that 

optimum performance of rational, economical footing designs can only be achieved with 
the co-operation of informed owners who pay attention to maintaining a reactive clay site.  
(Refer CSIRO Division of Building Research "Guide to Home Owners on Foundation 
Maintenance and Footing Performance" by P F Walsh - copy attached.) 

 
A1.3 THE OWNER'S ATTENTION IS DIRECTED TO THE CSIRO DOCUMENT REFERRED 

TO IN ITEM A1.2 IMMEDIATELY ABOVE.  Your footing design has been based upon 
the assumption that you, the owner(s), will observe the requirements for proper 
site maintenance as set out in this reference.  If you do not heed this advice, then 
building damage may result as a consequence of your neglect.  Neither FMG nor your 
builder can accept any responsibility for the performance of your footing system 
where site maintenance requirements have not been met, or where instructions 
given elsewhere in this report document have been disregarded or otherwise 
ignored for whatever reason. 

 
A1.4 Your footing design has been prepared with the aim of achieving a level of structural 

performance in the range from Category 0 to 2 (i.e. no damage to a low incidence of 
damage category 1 and an occasional incidence of damage category 2) as set out in 
Appendix C of AS2870-2011.  Footing systems complying with the standard, on a normal 
site are intended to achieve acceptable probabilities of serviceability and safety of a 
building during its design life of 50 years. 

 
 Your documentation contains a site drainage and paving plan. This plan plus 

Section B5.0 in Appendix B of this soil report sets out the requirements for the 
construction of future paving and drainage works around your house. 

 
 Gardens must be watered but not soaked for long periods which would constitute 

overwatering and the recommended site drainage and paving works must be 
constructed within a reasonable time frame after taking possession. Much of the 
site management that contributes to the maintenance of “Normal” soil moisture 
conditions must be carried out by the home owner. For example garden watering, 
planting of trees, repair of leaks, etc. and as set out below. 

 



 
 
 -A2- 
 
 

 

P:\HOUSING\STANDARD\GENNOTES.SA.240605doc 
 

 Normal sites are defined as those sites which are classified as one of the soil site 
classes, A, S, M, H1, H2 and E, where the soil (foundation) moisture variations are 
caused by seasonal and regular climatic effects including the effect of the building on the 
site with normal garden conditions. This means gardens must be watered but not soaked 
for long periods which would constitute overwatering and abnormal soil moisture 
conditions. 

 
 AS2870 sets out that: where abnormal environmental or moisture changes are present, 

or were present, footings will have a higher probability of damage.  Abnormal site 
conditions can include, 

 
 (a) Recent removal of an existing building or structure likely to have significantly 

modified the soil moisture conditions under the proposed footprint of the new 
building. 

 (b) Unusual moisture conditions caused by leaking or overflowing drains, channels, 
ponds, dams, swimming pools, effluent disposal or tanks which must be 
maintained. 

 
 (c) Recent removal of large trees prior to construction. 
 
 (d) Growth of trees too close to a footing (considering mature tree height/s not 

necessarily existing height). 
 
 (e) Excessive or irregular watering of gardens adjacent to the house. 
 
 (f) Lack of maintenance of site drainage. 
 

(g) Failure to repair plumbing leaks. 

(h) Reduction in, or neglect of, garden and lawn watering. 

(i) Failure to provide adequate site drainage 

(j) Failure to detail or construct drainage in accordance with AS2870-2011 

(k) The effects of trees too close to a footing 

(l) Failure to maintain site drainage 

(m) Loss of vegetation from near a building 
 
 The footing design may not achieve the level of structural performance in A1.4 if these 

factors are present or have occurred because they create abnormal soil moisture 
conditions. 

 
 Special Note Regarding Existing Trees 
 
 A traditional design method to allow for the potential effects of trees on a footing system 

is provided in Appendix H of AS2870-2011.  The method is essentially the one that has 
been used with apparent success since July 1990 in South Australia.  This method does 
not separately assess all characteristics that affect a tree’s ability to draw moisture.  
However, when combined with engineering judgement, this method has been found to 
be sufficient to model tree impact on foundation behaviour in South Australia. 

 
The AS2870-2011 Appendix H approach to design  of footing systems for the 
presence of tree effects will not necessarily result in a footing system that achieves the 
performance requirements of Appendix B.  The risk of any lack of performance arises 
from factors that include the particular environment as well as imperfections in the 
method of rationally modelling the effects of trees.  An increased risk of 
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underperformance is understood by designers and the existence of the increased risk 
and the potential effects of any underperformance are hereby communicated to you as 
the owner/s of the building. Should you wish to discuss footing design options for tree 
effects you must advise your builder and either you or your builder must discuss any 
such concerns with FMG Engineering prior to commencement of footing construction. 

 
  
 
A1.5 As set out in AS2870, it is neither possible nor economical to design for extreme 

conditions that could occur in the foundation if a site is not properly maintained.  Refer 
clause A1.9 for a summary of foundation maintenance and clause A1.2. 

 
 Be advised that the design of your footing system does not take account of: 
 
 (a) leakage or loss of water from any pipe, drain or sewer; 
 
 (b) leakage or loss of water from a water tank, swimming pool, fountain, ornamental 

pool, duct, drain, fish pond or any other like container of water; 
 
 (c) surface water or water from a roof of any building that is allowed to flow onto, 

over, or lie upon, areas of the site that are adjacent to the footings; 
 
 (d) the planting of a tree or shrub within the distance limits defined in the attached 

CSIRO notes; 
 
 (e) excessive watering of lawns, trees, shrubs, flowers or other plants; or 
 
 (f) a reduction in, or neglect of, garden and lawn watering; 
  
 
 (g) failure to provide pavements to drain water away from the building perimeter 

(refer to B5.5 for details) 
 
 (h) any other activity carried on beyond the boundaries of the site that may affect 

the moisture content of the foundation. 
 
 These are ongoing maintenance items that you (the homeowner) will need to 

address. 
 
 Problems relating to these matters are discussed in the CSIRO document referred to in 

Item A1.2 above. 
 
 The design of footing systems shall consider control of cracking that may be caused by 

soil movement but not the prevention of cracking due to materials related shrinkage 
cracking (AS2870-2011, Section 1.4.3). 

 
A1.6 If you intend to utilise brittle floor coverings for example large areas of tiling (or unusually 

large sized tiles) you should consult your builder (or designer) so that consideration can 
be given to specifying an increase in the slab reinforcing mesh to be used in concrete 
floors (AS5870-2011, Section 5.3.7). This is to provide more stringent control of concrete 
shrinkage cracking and reduce the potential for reflective cracking in tiles. 

 
 If after construction of your slab you choose to install large areas of tiles (or to use 

unusually large sized tiles) the placement of tiles or brittle floor coverings must be 
delayed for not less than 3 months (BCA 3.2.5.3). Tiles should be fixed to the floor using 
flexible adhesive applied in accordance with the manufacturer’s instructions. Tile 
movement joints should be included around all fixed objects,  around room perimeters 
and otherwise at  maximum 4.5mc/c in both directions (AS2870-2011, Section 5.3.7 and 
BCA 3.2.5.3) 
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A1.7 Should you wish to have a stronger and stiffer footing designed to achieve a higher 

confidence level with respect to structural performance, we would be pleased to amend 
our design upon receiving your further instructions.  A fee will be charged for any 
amendments forthcoming from such instructions.  Such fee will be determined at the time 
of your communication with this office and at a time prior to the commencement of any 
work on the amendment. 

 
A1.8 Be advised that it is sometimes not possible (on a statistical basis) to determine any and 

all sub-surface anomalies which may exist at a site by the borehole sampling technique 
which is in common use for geotechnical investigations of building sites. 

 
 Current state-of-the-art site investigation procedure involves the sinking of up to three 40 

mm diameter boreholes.  Be advised that the chance of discovering buried anomalies 
such as old wells, filled cellars, rock outcrops, soil filling and/or any other sub-surface 
intrusions increases only marginally with an increase in the frequency of sampling. 

 
 If a more comprehensive site investigation is desired, PRIOR TO THE 

COMMENCEMENT OF CONSTRUCTION, then this office should be notified and we will 
be pleased to act upon your further instructions in this regard. 

 
 Any additional site investigation work requested will incur an additional fee which will be 

negotiated at the time of your issuing such instructions. 
 
 Any distinct variations or discrepancies in soil type, colour, texture, composition or 

horizon depth observed by the client, the builder, or any of his servants or agents must 
be referred to the Engineer immediately upon discovery.  Further advice may be 
necessary from the Engineer as a result of such discovery.  A site visit may also be 
necessary. 

 
 In accordance with current state-of-the-art practice, this office uses the push tube or 

percussion tube method of retrieving soil core samples.  These methods have been 
found to be the most cost effective means of site investigation currently available. 

 
 For notes and details concerning footing and site preparation including earthworks, 

concrete and steel reinforcement, service trenching, paving requirements, site drainage, 
retaining walls and articulation of superstructure walls, the owner is advised to read this 
report and its appendices in their entirety. 

 
A1.9 FOUNDATION MAINTENANCE (Extract from Appendix B Section B.2.1 AS2870-2011) 
 
 Foundation soils  All soils are affected by water. Silts are weakened by water and some 

sands can settle if heavily watered, but most problems arise on clay foundations. Clays 
swell and shrink due to changes in moisture content and the potential amount of the 
movement is implied in the site classifications in the Standard, which are designated as 
follows: 

 (a) A means Stable (Non-reactive). 
 (b) S means Slightly Reactive. 
 (c) M means Moderately Reactive. 
 (d) H1 and H2 means Highly Reactive. 
 (e) E means Extremely Reactive. 
 (f) D - subscript, added to M, H and E, eg (M-D), represents selected sites where 

deep seated clays and arid climatic conditions prevail. 
 (g) P - problem sites, eg collapsing soils, uncontrolled fill, trees, reactive sites 

subject to abnormal moisture conditions or sites which cannot be classified 
otherwise. 

 
 Sites classified Class A and S may be treated as non-reactive sites.  Sites classified 

otherwise should comply with the recommendations given below.  
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 Class A and S sites  Sands, silts and clays shall be protected from becoming extremely 

wet by adequate attention to paving, site drainage and prompt repair of plumbing leaks. 
 
 Class M, H and E Sites classified as M, H1, H2 or E shall be maintained at essentially 

stable moisture conditions and extremes of wetting and drying prevented in so far as this 
is practically possible.  This will require attention to the following: 

 
 (a) Drainage of the site The area surrounding the building footprint shall be graded 

or drained so that water cannot pond against or near the building.  The ground 
immediately adjacent to the building shall be graded to a fall to suit paving 
requirements (refer B5.5).  The subfloor space for houses with suspended floors 
shall be graded or drained to prevent ponding. 

 
  The site drainage requirements shall be maintained for the life of the building. 
 
  NOTE:  On some low and flat sites surface stormwater drainage is not always 

possible without either building the site up to achieve gravity flow of the drainage 
system or by installing a sump and pump system.  The Owner is advised to 
discuss with their Builder the consequences of building the site up or the 
installation of a sump and pump disposal system. 

 
  The Owner should be aware that surface stormwater disposal shall be in 

accordance with the Building Code of Australia and AS3500.3. 
 
 (b) Limitations on gardens  The development of gardens shall not interfere with 

drainage requirements or the subfloor ventilation and weephole drainage 
systems.  Garden beds adjacent to the building should be avoided. Care should 
be taken to avoid overwatering of gardens close to footings.  Watering must be 
maintained during droughts and summer-autumn seasons to prevent excessive 
drying out of the soil. 

 
 (c) Restrictions on trees and shrubs  Planting of trees should be avoided near 

building footings or neighbouring buildings on reactive sites as they can cause 
damage due to drying of the clay over substantial distances.  To reduce, but not 
necessarily eliminate, the possibility of damage tree planting should be restricted 
to a distance from the house of: 

 
  (i) 1 x mature height for a single tree 
 
  (ii) 1.5 x mature height for a group of trees 
 
  (iii) 2.0 x mature height for four or more trees in a row 
 
 
  Removal of trees from a site prior to building construction can also cause 

damage.  
 
 (d) Repair of leaks Leaks in plumbing, including water supply, stormwater and 

sewerage should be repaired promptly. 
 
 (e) Perimeter Paving An apron of paving should be installed around the entire 

building perimeter in accordance with AS2870-2011 B5.5  
 
 The level to which these measures are implemented depends on the reactivity of the site.  

The measures apply particularly to masonry houses and masonry veneer houses.  For 
frame of houses clad with timber or sheeting, lesser precautions may be appropriate. 
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A2.0 CONDITIONS OF ACCEPTANCE OF THIS REPORT 
 
A2.1 Neither the Engineer nor the builder shall be liable for any defect in, or damage to, the 

building (which includes the footing) arising from footing inadequacy or movement of the 
building, including its footing caused by, or contributed to, by any breach of this 
agreement committed, permitted or allowed by the Client. 

 
A2.2 Where more than one person is named as the Client on the Report, every provision 

hereof shall bind all such persons jointly and each such person severally, and any 
instructions or information given to the Engineer or builder by any one such person shall 
be deemed to be given by an agent of the Client. 

 
A2.3 Any Builder or Supervisor (and any of their respective servants or agents) engaged in the 

construction of the building shall be deemed to be an agent of the Client. 
 
A2.4 The Client will, at all times after receiving a Construction Footing Report from the 

Engineer or builder, comply and procure compliance in all respects with all 
recommendations and directions contained in such Construction Footing Report, 
including Appendices. 
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REVISED 30 November 2011 

APPENDIX B 

 
 IMPORTANT NOTES TO THE BUILDER/LICENSED WORKS SUPERVISOR 
 
 
B1.0 GENERAL 
 
B1.1 At all times it shall remain the Builder's and/or Licensed Works Supervisor's responsibility 

to ensure compliance during construction with this soil report document and with any and 
all other constructional requirements as set out in The Building Code of Australia (2012) 
Volume 2 and AS2870-2011 "Residential Slabs and Footings - Construction".  (Note in 
particular Section 6 of that document.) 

 
B1.2 The Builder and/or any Licensed Works Supervisor associated with the construction of 

the building is instructed to read this report carefully in conjunction with any architectural 
working drawings, contour plans, site drainage plans and structural calculations or 
drawings.  Any discrepancy, error or omission found therein must be reported to this 
office immediately upon discovery and at a time prior to the commencement of any 
related work.  Where such discrepancy, error or omission is not related to any act or 
omission on the part of this company, a fee will be charged for any additional information 
required of this company as a consequence of such discrepancy, error or omission. 

 
B1.3 Where construction work in relation to site drainage does not fall within the scope and 

extent of the building contract, it shall be the Builder's responsibility to give notice in 
writing to the owners instructing them that all site drainage work, as set out in the Council 
approved documents, inclusive of the requirements and recommendations set out in this 
report should be completed by the time the building contract is completed (refer AS2870-
2011 cl.5.6.3(a). 

 
B1.4 It shall at all times remain the responsibility of the Builder to present to the owners an 

original and unabridged copy of this soil/footings report document titled, “Owner’s Copy”, 
including any and all amendments made thereto for the period of the building contract at, 
or prior to, the completion of that building contract. 

 
 In so doing, the Builder shall furthermore instruct the owner(s) to read the soil report 

document carefully and in its entirety so that they may act upon matters directed to their 
specific attention and which pertain to the maintenance of their site after handover.  The 
copy needs to be kept in a safe place and passed on to any future Owner(s).  Ensure 
care and maintenance of the site is maintained in compliance with advice given in this 
Report. 

 
B1.5 The finished floor level (FFL) for construction may, in some cases, be dictated by Local 

Council requirements or by statutory requirements giving the relationship between 
finished floor level, external pavement level and/or the sewer flood gully level.  The Local 
Council approved FFL or platform level must be clearly established on site and checked 
by the Builder/Licensed Works Supervisor prior to the commencement of earthworks at 
the site.  (Refer also Clause B6.2). 

 
 Any errors, omissions or discrepancies in contour levels, platform levels or FFL’s 

discovered at this time must be reported to this office immediately so that corrective 
action can be advised. 
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B2.0 CUT/FILL SITES - CLASSIFICATION OF SITE 
 
 The classification of a site shall take into account the effect of site works when these are 

known at the time of classification, i.e. where a cut is deeper than 500 mm and/or where 
depth of uncontrolled fill is deeper than 800mm for sand, and 400mm for other material.  
(Clause 2.5.3 AS2870-2011) 

 
 SITE PREPARATION - EARTHWORKS & FOUNDATION PREPARATION 
 
 Be advised that the notes in this section dealing with cut/fill sites are additional to 

requirements set out in AS2870-2011 Rule 6.4.4.  These notes are to be read in 
conjunction with Rule 6.4.4 and under no circumstances must any matter raised be 
construed to take precedence over any specific requirements of Rule 6.4.4. 

 
B2.1 Footings may be constructed on either: 
 
 (a) controlled fill, OR 
 
 (b) "clean" site excavated fill derived from a cut and fill earthworks operation, and 

rolled fill. 
 
 All foundations shall have a level layer of clean quarry sand placed below slab panels to 

a depth of not less than 20 mm, BCA 3.2.2.2(c). 
 
 Site filling shall be compacted in accordance with the following specification: 
 
B2.1.1 Controlled Fill 
 
 All footing types may be founded into or upon controlled fill.  For the purposes of this 

note "controlled fill" is defined as clean filling soil, not containing organic matter, topsoil, 
rock fragments, boulders or other deleterious matter, including general refuse and 
building debris, which has been compacted to provide the allowable bearing pressure 
required to adequately support the footing system without excessive settlement.  
Controlled fill must be compacted to a standard not less than that set out in AS2870-
2011 Rule 6.4.2(a).  Density tests and "certification of controlled fill" are required where 
controlled fill is deeper than 400 mm. 

 
 The number of density tests required on a site is specified under Section 8.2 of 

"Guidelines on earthworks for commercial and residential developments" AS3798.  The 
level of supervision or quality assurance that the owner may expect is set out in 
Appendix B of AS3798.  This should be decided before commencement of any 
earthworks compaction. 

 
 On sand sites, compaction by flooding of the site with water and then surface rolling will 

require density test certification. 
 
 If fill is present and where scaffolding support is required during construction the ground 

surface shall be prepared as “controlled fill”. 
 
 
B2.1.2 "Clean" Site Excavated Fill and Rolled Fill 
 
 "Clean" site excavated fill for the purposes of this note is defined as filling soil derived 

from the site which does not contain deleterious matter, organic matter, topsoil, refuse, 
building debris and/or rock fragments or boulders of a size or frequency of inclusion so 
as to create an obstructive and/or otherwise impenetrable medium through which a 
conventional auger drilling rig could not pass without occasioning damage to its drive 
mechanism. 
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 Note:  Where site excavated materials are unsuitable because of their nature or moisture 
content, quarry sand/rubble or other approved granular materials may be imported to the 
site as a substitute for reject site material. 

 
 Clean site excavated rolled fill is most suited to the construction of pier-and-beam or pier-

and-slab footing systems where the founding horizon for piers is given under the "Site 
Preparation" section of this report.  For piered constructions there shall be no specific 
compaction requirement for underfloor fill, however, a compactive effort of not less than 
six passes, in at least two orthogonal directions, of the earthmoving plant used in the 
cut/fill operation is recommended for each layer of filling placed.  The filling soil shall be 
placed in layers not exceeding 300 mm "loose" thickness for this purpose.  

 
 Rolled fill consists of material compacted in layers by repeated rolling with an excavator 

(either wheel or track), in maximum 300 mm thick layers for sand material and 150 mm 
thick layers for other material (Clause 6.4.2 AS2870-2011). 

 
 Such compaction is to be carried out over the full area of the site bench (platform level) 

and shall continue past the edge of the principal building structure by at least a minimum 
of 1 metre and any and all trafficked pavements (e.g. patios, garages, carports, 
driveways and footpaths).  The fill shall be retained or battered beyond this point by a 
slope protected from erosion and not steeper than 2 horizontal to one vertical (AS2870-
2011, 6.4.4).  The Builder shall be responsible for providing suitable compaction of clean, 
site excavated rolled filling to ensure that subsidence of patios, driveways, footpaths, 
carport, garage floors and support of scaffolding or formwork will not be excessive. 

 
B2.1.3 Where the depth of clay fill does not exceed 300 mm or the depth of sand or gravel fill 

does not exceed 600 mm and where these are placed in two approximately equal layers 
and rolled by the excavator, defined as "rolled fill", there shall be no requirement to 
increase the slab specification for slab-on-ground constructions. 

 
B2.1.4 Where the depth of clay fill exceeds 300 mm and the depth of sand or gravel fill exceeds 

600 mm, the slab panels for slab-on-ground construction shall be either: 
 
 (a) constructed on "controlled fill" as treated in Item B2.1.1 above, OR 
 
 (b) designed by engineering principles.  (For A and S sites the concrete slab shall 

be reinforced with an additional bottom layer of SL72 and shall be 125 mm thick 
for 4 m x 4 m slab panels). 

 
B2.1.5 Wherever clean site excavated fill is used (i.e. for cut/fill sites), the Builder shall use a 

support method for the installation of service pipe runs in fill, or the Builder shall construct 
same in or upon natural soil. At all times minimum grade requirements shall be achieved 
and the installation shall be in accordance with AS/NZS3500 to the approval of the 
relevant authority. 

 
B2.1.6 On steep sites where filling is to be placed on a slope of 1 vertical to 8 horizontal or 

steeper, a series of parallel benched terraces shall be excavated into the natural surface 
contours over the whole of the area to be filled.  This will provide stability against 
translational downhill slip of the filling after placement. 
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B2.1.7 For some sites with a slope exceeding 1 vertical to 5 horizontal an assessment of slope 
stability will be required.  This shall be carried out by a Geotechnical Engineer prior to the 
commencement of site works and footing design.  Such Geotechnical assessment and 
analysis is expensive and may require additional deep soil testing.  The Engineer will 
discuss fees for same at an interview with the Builder and his/her client. 

 
 
B3.0 RECOMMENDED EMBANKMENT SLOPES 
 
B3.1 The following recommended embankment slopes are appropriate where the natural 

ground surface slope does not exceed 1 vertical (V) to 5 horizontal (H). 
 
 

 MATERIAL  SURFACE SLOPE 
 (V:H) 

Firm stiff clay  1:1 

Soft clay  1:1.5 

Loose sands (cohesionless)  1:2 

Friable and sandy mostly cohesionless soils  1:1.5 

Weathered rock in stable condition  1:0.5 

Sound and solid rock  Nearly Vertical 

 
 
B3.2 Embankments shall be protected from stormwater erosion by the construction of suitable 

drains above the embankment and at its toe. 
 
 (a) In sands, it may be necessary to construct a french (agricultural type) drain or 

strip drain at the top of the embankment to divert downhill flow away from the 
building area during the construction phase. 

 
 (b) In clays and generally for cohesive soil types, a slope of 50 mm per metre is 

required away from the building platform area towards the toe of cut banks.  At 
the toe it may be necessary for the builder to excavate an unlined earth drain to 
collect water and divert it away from the principal building area where the natural 
ground slope would otherwise prevent drainage. 

 
B3.3 Any vertical or near vertical permanent excavation within 2 metres of the building and 

deeper than 0.6 m in material other than rock shall be adequately retained or battered 
(AS2870-2011, 6.2). 
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B4.0 PLUMBING AND DRAINAGE DETAILS 
 
B4.1 The sewer trench shall fall at a minimum rate of 1 vertical to 50 horizontal towards the 

connection point.  The trench is to be ideally located at a distance of 1300 mm ±200 mm 
away from the footing.  The trench shall otherwise conform in all respects with local 
authority requirements. 

 
 Temporary trench excavations for services parallel to the edge of a footing shall not 

extend below a line drawn at 30
o
 to the horizontal for SAND or 45

o
 to the horizontal for 

CLAY, from the outer bottom edge of the edge beam.  Excavations below this level shall 
only be carried out after giving due consideration to the stability of the soil by way of an 
Engineer's inspection and the need to maintain support for the footing (by locally 
deepened footings or piers) and to the necessary strength and permeability of the backfill 
material (AS2870-2011, Rule 6.3). 

 
B4.2 For sites of Class M, H1, H2 and E all plumbing trenches shall slope away from the 

footing.  Such trenches shall be backfilled with compacted clay in the top 300 mm within 
1.5 m of the dwelling.  The clay used for backfilling shall be compacted. Plumbing and 
drainage under a slab shall be avoided where practical.  Where pipes extend under the 
footing system, the trenches shall be backfilled with clay to prevent the ingress of water 
beneath the footing system. Alternatively, a plastic membrane across the cross-section 
of the trench, taped to the pipe and keyed into the sides and base of the trench may be 
used. (AS2870-2011, Rule 5.6.3) 

 
B4.3 Closed-cell polyethylene lagging shall be used around all sewer and stormwater 

plumbing penetrations through external footings.  The lagging shall be 20 mm thickness 
on Class H1 sites and 40 mm thickness on Class H2 and E sites.  Lagging is not 
required around vertical penetrations up through slab panels and it is not required at the 
bases of vertical uPVC stacks in multi-storey construction.  In this case, the junction or 
bend shall be encased in a minimum thickness of 100 mm of concrete. 

 
 For Class A, S and M sites, lagging is required however it may be open cellular 

polyethylene or hessian lagging (e.g. "foamlag") of 10 mm thickness.  
 
 Service penetrations shall be permitted through the middle third zone of the footing.  If 

penetrations are to be made outside this zone, the strength and stiffness of the footing 
shall be restored by making provision for extra beam depth and additional steel 
reinforcement.  Contact this office for details where this occurs (AS2870-2011, Rule 
5.4.2(e)). 

 
B4.4 On sites where sewer plumbing needs flexible connections, expansion couplings shall be 

fitted to all vertical and/or inclined risers and also at their point of connection to the main 
run for 100 mm diameter uPVC sewer plumbing.  Such flexible couplings are to be 
positioned outside the footing, within 1m of the building perimeter, in the manner shown 
on the enclosed detail sheet DD1.  This requirement is for soil classes H1, H2 and E. 

 
 For stormwater drains flexibility with respect to soil/footing interaction can be achieved 

using flexible pipe for bends. This company advises that the standard rectangular - 
circular transition spigot for rectangular downpipes, or an oversized circular sleeve of 150 
mm length for circular downpipes may be used in conjunction with PVC expansion/repair 
couplings of suitable diameter (e.g. Storm Plastics repair coupling) for sites requiring 
flexible connections. 

 
 Plumbing penetrations through any external concrete paving shall be suitably lagged to 

accommodate soil movement.  This office recommends encasement of such 
penetrations using 10 mm "foamlag" or similar approved lagging material (e.g. 
"compriband", "aeroform" or "abelflex"). 
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B4.5 It is desirable that sub-surface drains (i.e. agricultural or strip drain) be laid upon 
polythene when positioned close to footings for soil classes H1, H2 and E.  It is essential, 
where such drains have been called up on drawings, or as otherwise specified in this 
report, to install same so that the invert level of the pipe is founded below finished floor 
level and furthermore that such drain is laid to a minimum fall of 1 vertical to 80 horizontal 
away from its origin. 

 
 Subsurface drains shall be protected by gravel filters and a geotextile wrapping to 

prevent clogging during service.  It is further recommended that an L-shaped polythene 
sheet be used to line the subsurface trench to form an impervious channel in the event of 
the drain becoming blocked.  The upstand "leg" of polythene so formed shall be placed 
on the side of the trench closest to the building element being protected from moisture 
flow. 

 
 For split levels, the ground behind the step shall be properly drained by formation of a 

surface drain or installation of a strip drain or agricultural drain. 
 
 The ground surface beneath suspended floors must be graded to prevent water ponding 

beneath the building.  Suitable outlets shall be provided in the building exterior to allow 
below-floor moisture to escape. 

 
B4.6   Cold water pipes and heated or hot water pipes shall not be installed under a slab, 

unless the pipes are installed within a conduit. (AS2870-2011 Rule 5.6.4) 
  
 Water service pipes installed under concrete slabs shall comply with the relevant 

requirements of AS3500.1.  Heated water service pipes installed under concrete slabs 
shall comply with the relevant requirements of AS3500.4. 

 
B4.7 Drainage requirements will be satisfied if drainage is designed and constructed in 

accordance with AS3500.3 "Stormwater drainage installations" (BCA 3.1.2). 
 
 Refer also to National Plumbing and Drainage Part 3.2 Stormwater drainage - 

Acceptable Solutions (AS3500.3.2). 
 
B4.8 Temporary site drainage. Builders shall control surface drainage of the site from the 

commencement of construction and throughout the entire site preparation, construction 
and practical completion phases of the works (refer AS2870-2011 cl.5.6.3). This shall 
involve but not necessarily be limited to, at least the following scope of temporary works; 

 
(a) As soon as practically possible after footing placement grade the site to drain 

stormwater away from footing edges. 
 

(b) As soon as the roof and roof gutters are installed provide temporary downpipes 
to discharge roof stormwater a minimum of 3m away from footing edges. 

 
(c) Put in place temporary unlined earth drains to convey surface stormwater at 

least 3m away from footing edges and to the low side of the allotment. 
 

(d) Any other works of a temporary (or permanent) nature to prevent all forms of 
stormwater from ponding against or within 3m of footing edges around the full 
building perimeter. 
 

B5.0 PAVING REQUIREMENTS 
 
B5.1 Reference is made to AS3727 "Guide to Residential Pavements". 
 
B5.2 Concrete pavements for foot and bicycle traffic for A, S and M classified sites shall 

have a minimum thickness of 75 mm and may be unreinforced.  However, this office 
recommends that shrinkage cracking can be better controlled if a light gauge reinforcing 
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mesh, such as SL52 is placed centrally even though this is discretionary and not 
mandatory per AS3727, Table 2.  Concrete pavements for driveways for A, S and M 
sites shall have a minimum thickness of 100 mm and be reinforced with steel mesh not 
less than size SL52, located with 30 mm clear cover to the top face.   

 
 For site classifications H1, H2 and E we recommend the use of 75 mm pavement 

thickness reinforced with SL52 mesh for foot and bicycle traffic only and for driveways 
100 mm minimum thickness, reinforced with SL62 mesh placed with 30 mm clear cover 
to top face. 

 
B5.3 Control joints in concrete pavements shall be provided at maximum 2 m centres and at 

all changes in direction of the slab edges. 
 
B5.4 For sites with deep filling or of Class H2 or E, it is recommended that Builders and 

Owners give consideration to the use of segmental brick or block paving which may be 
re-levelled with comparative ease in the post construction period should local areas of 
settlement or heave cause ponding of stormwater. 

 
B5.5 Pavements shall be not less than 900 mm width and preferably 1.0m in width and shall 

have a crossfall of not less than 25 mm per 1 m width for site classes A, S and M-D (see 
B5.6 below) for class H2 sites not less than 35 mm per 1 m width and for class H2-D and  
E sites not less than 50 mm per 1 m width. 

 
B5.6 Where the estimated free soil swell (ys) is in excess of 35 mm (refer borelog) 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 house is occupied during the winter period and no paving is provided, that the soil 
surface around the perimeter of the house is protected and maintained in a well drained 
state until such time as paving is installed (refer item B4.8 above).  (Note also that 
excessive garden watering has been known to lead to this problem of reversal of fall on 
perimeter paving.)  Protection of the ground surrounding a dwelling can be initially 
(temporarily) achieved by using 0.2 mm polythene sheeting and a gravel covering until 
permanent paving is placed. 

 
B5.7 Paving shall be constructed on a firm clean base.  Ensure that all building debris is 

removed from the perimeter of the house and that a vertical damp proof course (dpc) 
barrier is placed against the footing (refer detail sheet CD5-1).  Provide a compacted 
quarry rubble base if necessary to elevate paving and achieve the necessary crossfall.  
Ensure the dpc vertical barrier also separates the basecourse rubble or sand from the 
concrete edge footing and not just the paving medium. 

 
B5.8 The paving shall not be constructed above any horizontal damp-proof course or built-in 

damp-proof membrane.  Refer to standard detail sheet CD5-1 for a typical detail of the 
junction between the pavement and the footing. 

 
The height of paving relative to the lowest horizontal dpc in an external wall shall be as 
follows. 

 
(a) Where a perimeter termite management treatment is installed and; 
 

 there is either a raft slab without an edge rebate (e.g. for non 
masonry/Powerpanel walls) or a strip footing the paved areas shall be a 
minimum of 35 mm below the finished concrete level of the footing or raft 
slab, measured at the footing edge, exclusive of any toppings, tiling and floor 
coverings. 

 there is a raft with an edge rebate, the paved areas shall be a minimum of 
15 mm below the finished concrete level of the edge rebate, except for class 
H2, E and P sites and filled sites the minimum shall be 75 mm. 
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(b) Whether there may be or may not be a perimeter termite treatment, where no 
paving is installed and; 

 there is either a raft slab without rebate or a strip footing, the external 
finished ground level shall be a minimum of 100 mm below the finished 
concrete level of the raft slab or strip footing measured at the slab edge or 
footing beam, exclusive of any toppings, tiling and floor coverings. 

 there is a raft slab with an edge rebate, the external finished ground level 
shall be a minimum of 75 mm below the finished concrete level of the 
rebate. 

 
B5.9 On sites with reactive soils, paving may separate horizontally from the perimeter of the 

building due to soil drying.  Gaps which occur between the pavement and footing may be 
sealed with a flexible mastic sealant, or expanding foam type purpose-made joint 
backing material. 

 
B5.10 Refer to note B2.1.2 for special paving requirements on filled sites. 
 
B6.0 CONSTRUCTION REQUIREMENTS - TERMITE RISK MANAGEMENT, CONCRETE & 

REINFORCING 
 
B6.1 Termite risk management shall be in accordance with Part 3.1.3 Termite Risk 

Management (BCA 1996), with reference to AS3660.1 "Protection of Buildings from 
Subterranean Termites Part 1 New Buildings".  If the ground surface is to be chemically 
treated then it shall be done following the excavation of any and all trenches.   

 
B6.2 The minimum height of the floor slab above finished ground level shall be 150 mm 

except in sandy well drained areas where the minimum height shall be 100 mm.  The 
minimum clearance from top of flood gully to finished floor level shall be taken into 
account.  (This clearance is set by the sewerage authority.)  The height may be affected 
by Termite Risk Management requirements. 

 
B6.3 For slab on ground construction (raft footings), including habitable slabs and garage 

slabs, a damp proofing membrane film branded continuously "AS2870 Concrete 
underlay, 0.2 mm high impact resistance" together with the manufacturer's or distributor's 
name, trade mark or code, shall be placed so that the bottom surface of the slab and 
sub-beams, including internal beams are entirely underlaid (Clause 5.3.2 AS2870-2011). 

 
 The membrane must be lapped 200 mm minimum and all plumbing penetrations shall be 

taped or sealed using 50 mm minimum width pressure sensitive plastic tape or close 
fitting sleeve. 

 
  
 
B6.4 Edge rebates in footings for masonry cavity or veneer construction shall be in multiples 

of masonry units and in any case not less than 20 mm depth.  Edge rebates are not 
required for single leaf masonry, double leaf retaining walls, or for strip footings. 

 
 The external masonry leaf may overhang the outer edge of the footing by not more than 

15 mm. 
 
 The edge rebate shall be flashed continuously and drained by weepholes at not greater 

than 1.2 metre c/c spacing.  Weepholes shall be located above the finished ground 
and/or pavement level.  Any portion of a deep rebate that cannot be drained shall be 
mortar filled). 

 
B6.5 Hot water heating pipes may be embedded in a slab provided the slab thickness is 

increased by 25 mm and the steel reinforcing mesh is increased by one grade up (e.g. 
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SL72 to SL82; SL82 to SL92, etc.).  The steel mesh may be placed at a suitable level to 
accommodate the pipes (AS2870-2011, Rule 5.3.6).   

 
 Electric heating cables may be embedded in the slab without increasing the slab 

thickness or providing extra reinforcement. 
 
B6.6 Where brittle floor coverings are to be used extra measures shall be taken to control the 

effect of shrinkage cracking.  Specific recommendations are made in AS2870-2011, 
Section 5.3.7 for the treatment of slabs to accept brittle floor coverings.  The most 
practical options are the following: 

 
 

"Where brittle floor coverings are to be used, e.g. large tiled areas, the 
reinforcement in the slab should be increased to SL92 in accordance with 
AS2870-2011 Section 5.3.7(a), or use a flexible adhesive grout bed to 
accommodate shrinkage movement associated with concrete and screeds or 
the placement of floor covering must be delayed for not less than 3 months" 
 

 Reference to movement joints in tiles and other construction requirements can be found 
in "Guide to the installation of ceramic tiles", AS3958.1. 

 
B6.7 Where a potential shrinkage crack may develop in a slab e.g in some re-entrant corners, 

fix three 2 metre long N12 bars tied to the mesh diagonally across the potential crack 
position. 

 
B6.8 Unless otherwise noted in the Footing Construction Report, Concrete shall be not less 

than Grade N20 with slump of 100mm in accordance with AS1379, with 20 mm nominal 
maximum aggregate size (AS2870-2011, Rule 5.3.1).   

 
 Water must not be added to the mix to increase the slump to a value in excess of that 

specified (BCA 3.2.3.1). 
 
 Concrete pours shall be continuous up to construction joints and/or expansion joints 

where these have been specified.  Where this is not practical due to plant breakdown or 
unforeseen circumstances, this office must be contacted for advice on a suitable 
construction joint. 

 
 Complete discharge of the concrete from the truck should be made within one and a half 

hours of initial mixing with water unless a suitable set retarder has been specified. (BCA 
3.2.3.1) 

 
 All concrete shall be placed and compacted with a suitably sized mechanical vibrator and 

with good building practice. 
 
 In South Australia  BCA 2012, section 3.2.3.1(d)(e)(f)(g).  The following clauses apply: 
 
 - Concrete in slabs must be adequately compacted, and slab surfaces, including 

edges, moist cured for 7 days. 
 
 - After vertical surfaces are stripped of formwork, slab edges must be finished 

prior to curing. 
 
 - Loading of concrete slabs with stacked materials or building plant must not occur 

for a minimum of 7 days after pouring although construction of wall frames and 
setting out brickwork may be undertaken during this period. 

 
 The finishing and curing of slab edges provides an improved edge finish which mitigates 

edge dampness (also refer to paving requirements (B5.6)).  Any excess concrete 
spillage under edge formwork boards is to be trimmed off while concrete remains at 
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plastic hardening stage of hydration. 
 
 All slab surfaces shall be adequately and properly cured using an approved treatment 

(refer AS3600 - Concrete Structures Code.)  Care should be taken using chemical curing 
methods, because some products may not be compatible with adhesives used to fix 
surface finishes to the slab. 

 
 Piers of depth greater than 1 metre are to be poured separately from footing beams to 

allow shrinkage to occur prior to continuing with the juxtaposed footing preparation for 
pier-and-beam or pier-and-slab constructions. 

 
 For raft footings with beams embedded deeper than 1 m below the natural ground 

surface or with connected piers >1 m in depth and for strip footings where depth 
excavation is deeper than 700 mm, provide 2 layers of plastic sheeting to the sides of 
excavations. 

 

 In hot weather (above 32C) concrete must not be poured without written instruction from 
a professional engineer.  Concrete must be cured by water spray and covering with 
plastic sheeting, spraying with a liquid membrane curing compound, or ponding of water 
on the top surface, BCA (2012) 3.2.3.1(d).  The plastic sheeting and ponding needs to be 
for a minimum period of 7 days. 

 
 Extreme caution must be exercised when temperatures in the shade in excess of 34

o
C 

are likely to occur during the time of finishing the slab.  Where the forecast temperature 
is higher than this level, it is permissible to pour the footing but the following conditions 
shall be satisfied: 

 
 (a) The concrete must be mixed using chilled mixing water. 
 
 (b) The steel reinforcement must be kept cool by light water spray. 
 
 (c) The use of the vibrator for slab panels must be supervised by a Licensed Works 

Supervisor or the Builders. 
 
 (d) Concrete shall be placed and finished early in the day, well before the maximum 

temperature is likely to be reached. 
 

(e) A continuous polythene membrane with minimum 300 mm laps must be placed 
over the slab immediately it becomes "walk dry".  The polythene membrane 
must be held down and secured in position so as to remain for a period of 10 
days following the pour.  A covering of 50-75 mm of sand kept damp will satisfy 
this requirement. 

 
All slab surfaces shall be adequately and properly cured using an approved 
treatment.  (Refer AS3600 – Concrete Structures Code). 

 
B6.9 Design cover to the outer most edge of steel reinforcement shall be: 
 
 (a) For concrete slab footings protected by 
  polythene vapour barrier ............................................................................... 30 mm 
 
 (b) For all concrete footings (slabs, strip and 
  piers) in contact with soil ............................................................................... 40 mm 
 
 (c) For internal slab surfaces clear cover from 
  top face generally, except as in (d) below .................................................... 20 mm 
 
 (d) For exposure, upper slab surfaces (patios, 
  pavements, etc.) ............................................................................................ 40 mm 
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 Raft or slab fabric shall be lapped by one full panel of fabric so that the two outermost 

transverse wires of one sheet must overlap the two outermost transverse wires of the 
sheet being lapped. 

 
 Note that permitted tolerances in (a) to (d) above are ±10 mm except that the +ve 

tolerance may be increased where the design strength of the section is not reduced. 
 
B6.10 Principal steel bar reinforcement in sub-beams shall be lapped so that transverse bars 

are cut flush with the outer circumference of longitudinal bars at T- and L-junctions.  
Reinforcing bars shall have a lap length at splices not less than 500 mm.  At T and L 
intersections, the bars shall be continued across the full width of the intersection.  At L 
intersections one outer bar top and bottom shall be bent and continued 500 mm or a 
bent lap bar 500 mm long on each leg shall be provided top and bottom (AS2870-2011 
Rule 5.3.2(e)).   

 
 This requirement shall not apply to waffle raft footings. 
 
 
 
B6.11 Reinforcement Splices 
 
 Provided the spacing between parallel bars is not less than 50 mm, splices to 

reinforcement may be taken from the following table: 
 

 BAR SIZE  TOP REO* BOTTOM REO 

N12 500 500 

N16 750 700 

N20 1200 950 

N24 1650 1300 

N28 2150 1700 

N32 2400 2000 

 
 *Applies when 300 mm or more of concrete is placed below the bar(s) at the time of 

pouring. 
 
B6.12 Fixing of Reinforcement 
 
 Prior to the placement of concrete, the cover to the location of reinforcement shall be 

maintained by using appropriate spacers and bar chairs with bases.  Reinforcement shall 
not be placed or located after concreting except for piers shallower than 1 metre. All 
other reinforcement including splices and laps need to be wire tied and fixed.  Wire 
chairs must be spaced at not more than 800 mm centres for steel fabric. 

 
B6.13 Reinforcement must be cleaned of mud, paints and oils immediately prior to the concrete 

pour (BCA 3.2.3.2). 
 
B7.0 SITE INSPECTIONS 
 
B7.1 A fee, additional to that already charged for the preparation of this Report will be levied 

for each inspection carried out.  The onus for notification of each inspection, in 
accordance with the terms set out in Clause B7.4, immediately below, shall at all times 
remain with the owner and/or his/her builder, servant or agent. 
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B7.2 Subject to the Client complying with Clause B7.4, immediately below, the Engineer shall 
be engaged to carry out site inspections as follows: 

 
 (a) If, upon completion of preparatory earthworks and/or any trenching operations 

undertaken at the site, the Works Supervisor or Builder observe any discrepancy 
between the actual foundation soil conditions existing at the site and our soil 
borelog description forming part of this report. 

 
  This is not a mandatory inspection, however, the Works Supervisor or Builder 

should pay close attention during construction to identify matters such as any 
non-uniformity of soil texture or colour, any "foreign" inclusions and the degree of 
difficulty of excavation.  In this regard filling soil usually varies in colour and 
texture, it can contain "foreign" matter such as brick, asphalt, glass, etc. and it is 
usually "easier" to dig than naturally occurring soil. 

 
 (b) Upon excavation of trenches and piers as specified in the Report prior to the 

placement of any vapour proof membrane or concrete. 
 
 (c) Upon completion of fixing of reinforcement and at, or prior to, the 

commencement of the concrete pour. 
 
  It shall remain the Builder's responsibility to ensure that: 
 
  · The correct cover to reinforcement, the concrete grade and quality of 

workmanship are met. 
 
  · Vapour-proof membranes are not punctured. 
 
  · The concrete is finished to correct levels and tolerances as set out in 

Clauses B6.8 and B6.9 of Appendix B of AS2870-2011. 
 
B7.3 Site inspections specifically exclude the checking of levels, layout dimensions, 

squareness, relationship to boundaries and any and all other matters which will not affect 
the structural integrity of the footing and that are the responsibility of the builder. 

 
B7.4 The Client shall ensure that the Engineer is advised at least 24 hours in advance of the 

time that he should attend for each of the site inspections set out above. 
 










