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{2 Geotechnical

Client AECOM Australia Pty Ltd
Principal Suburban Land Agency
Project Whitlam Estate Stage 1
Project Number C-0257.00

Location Whitlam Estate Stage 1B2

Site Classification to AS2870-2011

Date of Assessment 27/01/2021
Lot Identifier Stage 1B2
Existing Subsurface conditions
Investigation Location (s) and Date
(Approximate)

Controlled Fill

Controlled Fill

Controlled Fill
Controlled Fill

Excavator Refusal

Groundwater depth

Laboratory Testing Result

Nearest at TP105
Characteristic Surface Movement, y,
Site Classification to AS2870-2011

Additional Commentary

Limitations

Attachments

Section

TP105
From (m)
0
0.3

0.7
0.9

Descriptions/Abbreviations per AS1726-2017

O Refusal encountered Excavator Size 8t
m below ground level
D Groundwater encountered
m below ground level
Plasticity Index 19% Sample Depth (m) 0.5
Liquid Limit 36% Linear Shrinkage 8%
30 mm Controlled fill <5 years old
25 mm Controlled fill >5 years old
Class M

1 The assessment is based on site conditions at time of report.
2 Additional earthworks shall be controlled, in accordance with AS3798-2007, and will require reclassification
3 Variation is possible from the investigation locations
4 Depth to rock may be variable. Depth of fill may be variable, refer cut-fill earthworks design plan
5 Slope Stability Hazard/Risk has not been assessed- seek additional advice for slopes > 10°
6 Effects of trees or non-seasonal moisture changes are not included. Designer to seek further advice if trees planned.
7 Foundation design shall be carried out in Accordance with AS2870-2011
8 Footings shall be founded on controlled fill, alluvial soil or residual soil (or better)
9 Itis recommended a geotechnical professional inspect footing excavations prior to canstruction
10 Where Controlled Fill is noted refer to Douglas Partners Level 1 Certification Report

A CSIRO Building Technology File 18 (BTF18)- Foundation Maintenance and Footing Performance

26/11/2020
To(m) Summary Description
0.3 SM, Silty SAND, fine to coarse, with gravel
0.7 CL-Cl, Sandy CLAY, low to medium plasticity,
with gravel
0.9 SM, Silty SAND, fine to coarse, with gravel
20 Cl, Sandy CLAY, medium plasticity, with gravel

C:\Users\Rian DNG\D&N Geotechnical Dropbox\1. CBR Projects\0200 Series\C-0257.00 Whitlam Stage 1\6.
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Foundation Maintenance
and Footing Performance:
A Homeowner's Guide

CSIRO

BTF 18
replaces
Infarmation
Sheet 10/91

Buildings can and often do move. This movement can be up, down, laleral or rotational. The fundamental cause
of mavement in buildings can usually be related to one or more problems in the foundation soil. It is impartant for
the homeowner to Identify the soil type in order lo ascertain the measures that should be put in place in order o
ensure that problems in the foundation soil can be prevented, thus prolecling against building movement.

This Building Technology File is designed to identify causes of soil-relaled building movement, and lo suggest
methods of prevention of resultant cracking in buildings.

Erosion

All soils are prone to erosion, but sandy soil is particularly susceptible
to being washed away. Even clay with a sand component of say 10%
or more can suffer from erosion,

-Soil Types

The types of soils usually present under the topsail in land zoned for
residential buildings can be split into two approximate groups -
granular and clay, Quite often, foundation soil is a mixture of both
types. The general problems associated with soils having granular
content are usually caused by erosion, Clay soils are subject to
saturation and swell/shrink problems.

Classifications for a given area can generally be obtained by
application to the local authority, but these are sometimes unreliable
and if there is doubt, a geotechnical report should be commissioned.
As most buildings suffering movernent problems are founded on clay
soils, there is an emphasis on classification of soils according to the
amount of swell and shrinkage they experience with variations of
water content. The table below is Table 2.1 from AS 2870, the
Residential Slab and Footing Cade.

Saturation

This is particularly a problem in clay soils. Saturation creates a bog
like suspension of the soil that causes it to lose virtually all of its
bearing capacity. To a lesser degree, sand is affected by saturation
because saturated sand may undergo a reduction in volume -
particularly imported sand fill for bedding and blinding layers.
However, this usually occurs as immediate settlement and should
normally be the province of the builder,

Seasonal swelling and shrinkage of soil

All clays react to the presence of water by slowly absorbing it, making
the soil increase in volume (see table below). The degree of increase
varies considerably between different clays, as does the degree of
decrease during the subsequent drying out caused by fair weather
perinds. Because of the low absorption and expulsion rate, this
phenomenon will nat usually be noticeable unless there are
prolonged rainy or dry periods, usually of weeks or months,
depending on the land and soil characteristics.

Causes of Movement

Settlement due to construction

There are two types of settlement that occur as a result of

construction:

« Immediate settlement occurs when a building is first placed on its
foundation soil, as a result of compaction of the soil under the
weight of the structure. The cohesive quality of clay soil mitigates

The swelling of soil creates an upward force on the foptings of the
building, and shrinkage creates subsidence that takes away the

against this, but granular (particularly sandy) soil is susceptible.
Consolidation settlement is a feature of clay soil and may take
place because of the expulsion of moisture from the soil or because
of the soil's lack of resistance to local compressive or shear stresses.
This will usually take place during the first few months after
construction, but has been known to take many years in
exceplional cases.

These problems are the province of the builder and should be taken
inta consideration as part of the preparation of the site for construc-
tion. Building Technology File 19 (BTF 19) deals with these

support needed by the footing to retain equilibrium.

Shear failure

This phenomenon oceurs when the foundation soil does not have

sufficient strength to support the weight of the footing, There are

twa major post-construction causes:

» Significant load increase.

» Reduction of lateral support of the soil under the footing due to
erosion or excavation,

+ In clay soil, shear failure can be caused by saturation of the soil

problems. adjacent to or under the footing,
GENERAL DEFINITIONS OF SITE CLASSES

Class Foundation
A Mast sand and rock sites with little or no ground movement from moisture changes
5 Slightly reactive clay sites with only slight ground movernent from moisture changes
M Moderately reactive clay or silt sites, which can experience moderate ground movement from moisture changes
H Highly reactive clay sites, which can experience high ground movement from moisture changes
E Extremely reactive sites, which can experience extreme ground movement from moisture changes

AtaP Filled sites
P Sites which include soft soils, such as soft clay or silt or loose sands; landslip; mine subsidence; collapsing soils; soils subject

to erosion; reactive sites subject to abnormal moisture conditions or sites which cannot be classified otherwise




Tree root growth
Trees and shrubs that are allowed to grow in the vicinity of footings
can cause foundation soil movement in two ways:

= Roots that grow under footings may increase in cross-sectional
size, exerting upward pressure on footings.

+ Ruoots in the vicinity of footings will absorb much of the moisture
in the foundation soil, causing shrinkage or subsidence.

Unevenness of Movement

The types of ground movement described above usually occur
unevenly throughout the building’s foundation soil. Settlement due
to construction tends to be uneven because of:

+ Differing compaction of foundation soil prier to construction,
« Differing moisture content of foundation soil prior to construction.

Maovement due to rion-construction causes is usually more uneven
still. Erosion can undermine a footing that traverses the flow or can
create the conditions for shear failure by eroding soil adjacent to a
footing that runs in the same direction as the flow.

Saturation of clay foundation soil may occur where subfloor walls
create a dam that makes water pond. It can also occur wherever there
is a source of water near footings in clay soil. This leads to a severe
reduction in the strength of the soil which may create local shear
failure,

Seasonal swelling and shrinkage of clay soil affects the perimeter of
the building first, then gradually spreads to the interior. The swelling
process will usually begin at the uphill extreme of the building, or on
the weather side where the land is flat. Swelling gradually reaches the
interior soil as absorption continues. Shrinkage usually begins where
the sun's heat is greatest.

Effects of Uneven Soil Movement on Structures

Erosion and saturation

Erosion removes the sup?mrt from under footings, tending to create
subsidence of the part of the structure under which it occurs.
Brickwork walls will resist the stress created by this removal of
support hy bridging the gap or cantilevering until the bricks or the
mortar bedding fail. Older masonry has little resistance. Evidence of
failure varies according to circumstances and symptoms may include:

= Step cracking in the mortar beds in the body of the wall or
above/below openings such as doors or windows.

« Vertical cracking in the bricks {usually but not necessarily in line
with the vertical beds or perpends).

Isolated piers affected by erosion or saturation of foundations will
eventually lose contact with the bearers they support and may tilt or
fall over. The floors that have lost this support will become bouncy,
sometimes rattling ornaments etc.

Seasonal swelling/shrinkage in clay

Swelling foundation soil due to rainy periods first lifts the most
exposed extremities of the footing system, then the remainder of the
perimeter footings while gradually permeating inside the building
footprint to lift internal footings. This swelling first tends to create a
dish effect, because the external footings are pushed higher than the
internal ones.

The first noticeable symptom may be that the floor appears slightly
dished. This is often accompanied by some doors binding on the
floor or the door head, together with some cracking of cornice
mitres, In buildings with timber flooring supported by bearers and
joists, the floor can be bouncy. Externally there may be visible
dishing of the hip or ridge lines.

As the moisture absorption process completes its journey to the
innermost areas of the building, the internal footings will rise. If the
spread of moisture is roughly even, it may be that the symptoms will
temporarily disappear, but it is more likely that swelling will be
uneven, creating a difference rather than a disappearance in
symptoms, In buildings with timber flooring suppaorted by bearers
and joists, the isolated piers will rise more easily than the strip
footings or piers under walls, creating noticeable doming of Nooring,

Trams can causa shrinkage and damags

Wall cracking

—
due to uneven T
looung settiement —_—
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As the weather pattern changes and the soil begins to dry out, the
external footings will be first affected. beginning with the locations
where the sun's effect is strongest. This has the effect of lowering the
external footings. The doming is accentuated and cracking reduces
or disappears where it occurred because of dishing, but other cracks
open up. The roof lines may become convex.

Doming and dishing are also affected by weather in other ways. In
areas where warm, wet summers and cooler dry winters prevail,
water migration tends to be toward the interior and doming will be
accentuated, whereas where summers are dry and winters are cold
and wet, migration tends to be toward the exterior and the
underlying propensity is toward dishing.

Movement caused by tree roots

In general, growing roots will exert an upward pressure on footings,
whereas soil subject to drying because of tree or shrub roots will tend
ta remove support from under footings by inducing shrinkage.

Complications caused by the structure itself

Most forces that the soil causes to be exerted on structures are
vertical - i.e. either up or down. However, because these forces are
seldom spread evenly around the footings, and because the building
resists uneven movement because of its rigidity, forces are exerted
from one part of the building to another. The net result of all these
forces is usually rotational, This resultant force often complicates the
diagnosis because the visible symptoms do not simply reflect the
original cause. A common symptom is binding of doors on the
vertical member of the frame.

Effects on full masonry structures

Brickwork will resist cracking where it can. It will attempt to span
areas that lose support because of subsided foundations or raised
points. It is therefore usual to see cracking at weak points, such as
openings for windows or doors.

In the event of construction settlement, cracking will usually remain
unchanged after the process of settlement has ceased.

With local shear or erosion, cracking will usually continue to develop
until the original cause has been remedied, or until the subsidence
has completely neutralised (he affected portion of footing and the
structure has stabilised on other footings that remain effective.

In the case of swell/shrink effects, the brickwork will in some cases
return to its original position after completion of a cycle, however it
is more likely that the rotational effect will not be exactly reversed,
and it is also usual that brickwork will settle in its new position and
will resist the forces trying to return it to its original position. This
means that in a case where swelling takes place after construction
and cracking occurs, the cracking is likely to at least partly remain
after the shrink segment of the cycle is complete. Thus, each time
the cycle is repeated, the likelihood is that the cracking will become
wider until the sections of brickwork become virtually independent.

With repeated cycles, once the cracking is established, if there is no
other complication, it is normal for the incidence of cracking to
stabilise, as the building has the articulation it needs to cope with
the problem. This is by no means always the case, however, and
monitoring of cracks in walls and floors should always be treated
seriously.

Upheaval caused by growth of tree roots under footings is not a
simple vertical shear stress, There is a tendency for the root to also
exert lateral forces that attempt to separate sections of brickwork
after initial cracking has occurred.
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should extend outwards a minimum of 900 mm (more in highly
reactive soil) and should have a minimum fall away from the
building of 1:60. The finished paving should be no less than 100
mm below brick vent bases.

It is prudent to relocate drainage pipes away from this Ipawmg if
possible, to avoid complications from future leakage. If this is not
practical, earthenware pipes should be replaced by PVC and
backfilling should be of the same soil type as the surrounding soil
and compacted to the same density.

Except in areas where freezing of water is an issue, it is wise to
remove taps in the building area and relocate them well away from
the building - preferably not uphill from it (see BTF 19).

It may be desirable to install a grated drain at the outside edge of the
paving on the uphill side of the building. If subsoil drainage is
needed this can be installed under the surface drain.

Condensation

In buildings with a subfloor void such as where bearers and joists
support flooring, insufficient ventilation creates ideal conditions for
condensation, particularly where there is little clearance between the
floor and the ground. Condensation adds to the moisture already
present in the subfloor and significantly slows the process of drying
out. Installation of an adequate subfloor ventilation system, either
natural or mechanical, is desirable.

Warning: Although this Building Technology File deals with
cracking in buildings, it should be said that subfloor moisture can
result in the development of other problems, notably:

+ Water that is transmitted into masonry, metal or timber building
elements causes damage and/or decay to those elements.

* High subfloor humidity and moisture content create an ideal
environment for various pests, including termites and spiders.

* Where high moisture levels are transmitted to the flooring and
walls, an increase in the dust mite count can ensue within the
living areas. Dust mites, as well as dampness in general, can be a
health hazard to inhabitants, particularly those who are
abnormally susceptible to respiratory ailments.

The garden

The ideal vegetation layout is to have lawn or plants that require
only light watering immediately adjacent to the drainage or paving
edge, then more demanding plants, shrubs and trees spread out in
that order.

Overwatering due to misuse of automatic watering systems is a
common cause of saturation and water migration under footings. If
it is necessary to use these systerns, it is important to remove garden
beds to a completely safe distance from buildings.

Existing trees

Where a tree is causing a problem of soil drying or there is the
existence or threat of upheaval of footings, if the offending roots are
subsidiary and their removal will not significantly damage the tree,
they should be severed and a concrete or metal barrier placed
vertically in the soil to prevent future root growth in the direction of
the building. If it is not possible to remove the relevant roots
without damage to the tree, an application to remove the tree should
be made to the local authority. A prudent plan is to transplant likely
offenders before they become a problem.

Information on trees, plants and shrubs

State departments overseeing agriculture can give information
regarding root patterns, volume of water needed and safe distance
from buildings of most species. Botanic gardens are also sources of
information. For information on plant roots and drains, see Building
Technology File 17.

Excavation

Excavation around footings must be properly engineered. Soil
supporting footings can only be safely excavated at an angle that
allows the soil under the footing to remain stable. This angle is
called the angle of repose (or friction) and varies significantly
between soil types and conditions. Removal of soil within the angle
of repose will cause subsidence.

‘Remediation

Where erosion has occurred that has washed away soil adjacent to
footings, soil of the same classification should be introduced and
compacted to the same density. Where footings have been
undermined, augmentation or other specialist work may be required.
Remediation of%m otings and foundations is generally the reaim of a
specialist consultant.

Where isolated footings rise and fall because of swell/shrink effect,
the homeowner may be tempted to alleviate floor bounce by filling
the gap that has appeared between the bearer and the pier with
blocking. The danger here is that when the next swell segment of the
cycle occurs, the extra blocking will push the floor up into an
accentuated dome and may also cause local shear failure in the soil.
If it is necessary to use blocking, it should be by a pair of fine
wedges and monitoring should be carried out fortnightly.

This BTF was prepared by John Lewer FAIB, MIAMA, Partner,
Construction Diagnosis.
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Annexure D - Form of Nomination

For the attention of:

CLAYTON UTZ

Suburban Land Agency ABN 27 105 505 367 of 480 Northbourne

Avenue, Dickson ACT 2602
ALN CONSTRUCTION GROUP PTY LTD ACN 616 441 171 nominates:

MName: of NOMINGE! i:i:cisissssisiraas wisomiissoninsinissinissiniss
BEVRNAY CORBCE. i st i G e to iy saonvevas i s shesi
AGAMBEET © Al i bt riorntes e E e S
Phoiie NUMDEE:  (iwavinsiissiuinsisaismsimsingssaio ity

EMall addresSs.  iiiiiniiineioiimeriseatheihesitasssssssrvoies vasss

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

Eligible Grantee:  Yes/ Not applicable (circle relevant option)
to be its nominee to exercise the Call Option contained in tﬁeed of Put and Call Option dated

in relation to Bloc

O Standard Lease Election

| Land Rent Lease Election

ection 27 Whitlam

[NOTE: Failure to complete all of these details will result in the Nomination being rejected]

Dated:

Grantee

Executed by ALN CONSTRUCTION GROUP
PTY LTD ACN 616 441 171 in accordance with
section 127 of the Corporations Act 2001 (Cth):

Signature of director

Signature of company secretary/director

Full name of director

Full name of company secretary/director

................................................. [Nominee] hereby

accept the nomination and exercises the Call Option pursuant to the Deed of Put and Call Option referred

to above.

Nominee (Individual)
Signed, sealed and delivered by
in the presence of:

Signature of witness

Full name of witness
Nominee (Company)
Executed by

ACN in accordance with
section 127 of the Corporations Act 2001 (Cth):

Signature of director

Full name of director

Signature/s

Signature of company secretary/director

Full name of company secretary/director



CLAYTON UTZ

Annexure E - Directors Guarantee

I/We, (name of Director/s) Ahmed Fareed Sukhera

O A ATEBEY s s vcersinisnsass beini s sthssoomh sobash syooRa §4i5 5505 4548542487704 5550404614 s 04N T3 549TEETE F60FSIRE AR AEEA0S 163 RHEH TS 05 S0 SLaTeRzws
....................................................................................................... agree as follows:
1. IWe am/are a Director/s of the Grantee.
2. In consideration of the Grantor entering into this deed at my/our request, I/we agree to
guarantee to the Grantor:
(a) the performance and observance by the Grantee of all its obligations under this
deed, before, on and after Completion of this deed; and
(b) the payment of all money payable to the Grantor or to third parties under this deed
or otherwise.
3 This is a continuing guarantee and binds mefus notwithstanding:
(c) my/our subsequent death, bankruptey or liquidation or the subsequent death,
bankruptey or liquidation of any one or mare of the Grantee or the Grantee's
Directors;
(d) any indulgence, waiver or extension of time by the Grantor to the Grantee or to
me/us or to the Grantee's Directors; and
(e) Completion of this deed.
4. In the event of any breach by the Grantee covered by this guarantee, including in the payment

of any money payable to the Grantor or ta third parties under this deed or otherwise, the
Grantor may proceed to recover the amount claimed as a debt or as damages from me/us
without having instituted legal proceedings against the Grantee or any other of the Grantee's
Directars and without first exhausting the Grantor's remedies against the Grantee.

5. | 'we agree to keep the Grantor indemnified against any liability, loss, damage or claim due to
the default of the Grantee which the Grantor may incur in respect of this deed.

Dated this (% dayof (Ocoils 2021

Signed sealed and delivered by ' -
i ignature

Nam

Barrister go/icrtor\ ACT
Suite 4, 75 Cozzard Stree!
GUNGAHLIN ACT 2912

NOTE: All directors of the Grantee are to sign this guarantee. If the Grantee is a sole director company
please write "Sole Director” after that director's signature.



CLAYTON UTZ

Annexure F - Grantee Special Condition
NOTE: this Annexure | - Special Condition must be inserted in Contracts if:
¢ the Put Option is exercised; or

¢ the Call Option is exercised and there is no Nominee.



CLAYTON UTZ

Annexure | - Special Condition
49, GRANT OF LEASE

49.1 The Grantee must ensure that the dwelling constructed on the Land is sold as an Affordable
Housing Dwelling in accordance with the Project Delivery Deed.

49.2 The Seller will not consent to the Grantee transferring the Lease unless the Seller is satisfied:
(a) the dwelling constructed on the Land is an Affordable Housing Dwelling; and
(b) the price the Grantee's purchaser is required to pay under the Grantee's Contract

does not exceed the Affordable Housing Threshold that is applicable at the date of
the Grantee's Contract.

493 In this clause 49:

Affordable Housing means new dwellings (including any land components) for which the sale
price (per dwelling) does not exceed the Affordable Housing Threshold.

Affordable Housing Dwelling means a single residential dwelling which gqualifies as
Affordable Housing, includes the Minimum Inclusions and is sold, or offered for sale, under an
Affordable Housing contract.

Affordable Housing Scheme means the scheme (from time to time) administered by the
Territory to assist people to purchase Affordable Housing by requiring developers to design,
construct, market and sell minimum numbers of dwellings as Affordable Housing on land
secured by the Territory.

Affordable Housing Threshold means the maximum price for which a relevant Affordable
Housing Dwelling may be sold or any thresholds the Territory subsequently determines prior to
the sale of any dwelling to meet the Affordable Housing requirements.

Grantee's Contract means the contract for sale between the Grantee and the Grantee's
purchaser for the dwelling constructed (or to be constructed) on the Land and includes any
ancillary agreement between the Grantee and the Grantee's purchaser.

Minimum Inclusions has the definition in the Project Delivery Deed.
Project Delivery Deed means the deed entered into by the Seller and the Grantee in respect

of the Land pursuant te which the Grantee is required to meet certain obligations, including the
delivery of Affordable Housing on the Land.



Executed as a deed.
Grantor

Executed by Suburban Land Agency ABN 27
105 505 367 in the presence of'

CLAYTON UTZ

Signature of witness

Signature of authorised delegate

Full name of witness

Grantee
Executed by ALN CONSTRUCTION GROUP

PTY LTD ACN 616 441 171 in accordance with
section 127 of the Corporations Act 2001 (Cth):

Ay SorHens

Full name of sole director and company secretary who
stales that he or she is the sole director and sole
company secretary

Full name of authorised delegate

secrelary

director and sole company





