Application for
Planning Approval

Land Use Planning and Approvals Act 1993

APPLICATION NO.
DA2025/117

LOCATION OF AFFECTED AREA
44 BRAEVIEW DRIVE, OLD BEACH

DESCRIPTION OF DEVELOPMENT PROPOSAL
OUTBUILDING

A COPY OF THE DEVELOPMENT APPLICATION MAY BE VIEWED AT
www.brighton.tas.gov.au AND AT THE COUNCIL OFFICES, 1 TIVOLI
ROAD, OLD BEACH, BETWEEN 8:15 A.M. AND 4:45 P.M, MONDAY TO
FRIDAY OR VIA THE QR CODE BELOW. ANY PERSON MAY MAKE
WRITTEN REPRESENTATIONS IN ACCORDANCE WITH S.57(5) OF THE
LAND USE PLANNING AND APPROVALS ACT 1993 CONCERNING THIS
APPLICATION UNTIL 4:45 P.M. ON 30/04/2026. ADDRESSED TO THE
CHIEF EXECUTIVE OFFICER AT 1 TIVOLI ROAD, OLD BEACH, 7017 OR BY
EMAIL AT development@brighton.tas.gov.au.
REPRESENTATIONS SHOULD INCLUDE A DAYTIME TELEPHONE
NUMBER TO ALLOW COUNCIL OFFICERS TO DISCUSS, IF NECESSARY,
ANY MATTERS RAISED.

JAMES DRYBURGH )
Chief Executive Officer B”‘Shton

SCAN ME



http://www.brighton.tas.gov.au/
mailto:development@brighton.tas.gov.au

- PROPOSED SHED

AT 44 BRAEVIEW DRIVE, OLD BEACH

Architectural

Drawing No. Description

01 LOCATION PLAN
01a SITE PLAN

O Preliminary drawings

O Development application drawings (DA)

Preliminary construction drawings
Engineer not to sign this copy, only
provide notes, additions & amendments

Q Final construction drawings (BA)

O Approved by Engineer

O Approved by Building Surveyor

PROTECTIVE COATINGS FOR STEELWORK

MINIMUM PROTECTION COATING
ENVIRONMENT LOCATION

General structural steel members | Lintels in masonry

Low INTERNAL No protection required
mild steel corrosion rate
130 25 pmiyear Option1  Hot dip galvanising - HDG75

Typically remote inland

areas or more than 1km | EXTERNAL |Option2 ~ Duplex system. See N.C.C. Table 6.3.9¢

from sheltered bays

Option 3 Paint. See N.C.C. Table 6.3.9b - ALC2,
ACC2, 1281, PUR2A

NOTES:

1. Heavy industrial areas means industrial environments around major industrial complexes. There are only a few such regions in
Australia, examples of which occur around Port Pirie and Newcastle.

2. The outer leaf and cavity of an external masonry wall of a building, including walls under open carports are considered to be
external environments. A part of an internal leaf of an external masonry wall which is located in the roof space is considered to be
in an intenal environment.

3. Where a paint finish is applied the surface of the steel work must be hand or power tool cleaned to remove any rust immediately
prior to painting.

4. All zinc coatings (including inorganic zinc) require a barrier coat to stop conventional domestic enamels from peeling.

5. Refer to the paint manufacturer where decorative finishes are required on top of the minimum coating specified in the table for
protection of the steel against corrosion.

6. Internal locations subject to moisture, such as in close proximity to kitchen or bathroom exhaust fans are not considered to be in
a permanently dry location and protection as specified for external locations is required.

7. For applications outside the scope of this table, seek specialist advice.
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NOTES:
While all reasonable effort has been made to locate all visible above

ground services, there may be other services which were not located
during the field survey.
The title boundaries as shown on this plan were not marked at the time
of the survey and have been determined by existing title dimensions and
occupation (where available) only and not by field survey, and as a
result are considered approximate only. This plan should not be used for
building to boundary. or to prescribed set-backs, without further survey.
Prior to any demolition, excavation, final design or construction on this
site, a full site inspection should be completed by the relevant engineers.
All'survey data is 3D. The level (z-value) of any specific feature can be
interrogated with a suitable CAD package. Spot heights of all features,
including pipe inverts, are included in the model space but are not
displayed on the PDF. Spot heights are organised into appropriate
layers, and can be displayed as required.

DATUM - Vertical : AHD per MONDO PIN VRS

At the time of this survey, C.T.160023/13 was owned by

CRAIG MICHAEL OSCAR LOVEGROVE &

JUSTIN ANTHONY BROWNING

Date of Survey : 13-3-2026
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C.T.160023/13
1.028ha

351°23'20"

NOTE:
Gradients shown on driveway are approximate
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GEOTECH 25-100

ROCK SOLID GEOTECHNICS PTY LTD
Peter Hofto

163 Orielton Road

Orielton

TAS 7172

0417 960 769
peter@rocksolidgeotechnics.com.au

21/7/2025
GEOTECHNICAL ASSESSMENT / CLASSIFICATION
PROPOSED RESIDENTIAL DEVELOPMENT
44 Braeview Drive, Old Beach
CLIENT: Craig Lovegrove 0488509520
Via Keron Nichols keron@tassiehomes.com.au
SUMMARY
INVESTIGATION

CONDITIONS OF INVESTIGATION

FIGURE 1 Site Plan

APPENDIX 1 Certificate of Others (Building) - Form 55
APPENDIX 2 CSIRO 'Guide to home-owners on foundation maintenance and footing performance’



SUMMARY

A shed development is proposed by Craig Lovegrove at 44 Braeview Drive, Old Beach (Figure 1). Shallow Triassic

mudstonefsiltstone bedrock underlies the site.

The site is classified as Class ‘A’ in accordance with AS2870-2011.

Suitable upslope site drainage should be installed prior to the commencement of construction.

The following Wind Load Classifications (AS4055-2012: Wind Loads for Housing) are appropriate.

e Terrain Category Classification TC2.5 Terrain with a few obstructions
¢ Shielding Classification PS Partial Shielding

e Topographic Classification T

e Wind Load Classification N2

INVESTIGATION
The Tasmanian Geological Survey 1:25000 Digital Geological Atlas - Richmond, indicates that the site is underlain by Triassic sediments.

A site investigation was completed on Wednesday 9 July 2025. This included the augering of two test holes to assess the site for
foundation conditions (4WD mounted SAMPLA25 mechanical auger with 100mm solid flight augers). The locations of the holes are

marked on Figure 1.
It is proposed to install a new shed to the southwest of the residence (Plate 1). The site has been excavated, with Triassic aged

siltstone and mudstone exposed in the cutting on the western side (Plate 2), and in the base of the western portion of the

excavation. The development is now flat (after site preparation civil works). No seepages or springs were observed on the site.
Test Hole #1 (SE side of the shed site) encountered bedrock at 0.65m depth.

Test Hole #2 (NE side of the shed site) encountered bedrock at 0.30m depth.

Siltstone and mudstone bedrock encountered at the surface of the site on the western side of the shed site.

Groundwater was not encountered in either hole.

Dispersive soils were not encountered at the site.

o)

Peter Hofto
ROCK SOLID GEOTECHNICS P/L



Plate 1 - Development site - looking across-slope to the southeast — Test Hole #1.




CONDITIONS OF INVESTIGATION

This report remains the property of Rock Solid Geotechnics Pty. Ltd. (RSG). It must not be reproduced in part or full, or used for any other purpose
without written permission of this company. The investigations have been conducted, & the report prepared, for the sole use of the client or agent
mentioned on the cover page. Where the reportis to be used for any other purpose RSG accepts no responsibility for such other use. The Form 55
is not transferable to another body without consultation (reissue) from RSG. The information in this report is current and suitable for use for a period

of two years from the date of production of the report, after which time it cannot be used for Building or Development Application.

This report should not be used for submission for Building or Development Application until RSG has been paid in full for its production. RSG

accepts no liability for the contents of this report until full payment has been received.

The results & interpretation of conditions presented in this report are current at the time of the investigation only. The investigation has been

conducted in accordance with the specific client's requirements &/or with their servants or agent’s instructions.

This report contains observations & interpretations based often on limited subsurface evaluation. Where interpretative information or evaluation has
been reported, this information has been identified accordingly & is presented based on professional judgement. RSG does not accept responsibility

for variations between interpreted conditions & those that may be subsequently revealed by whatever means.

Due to the possibility of variation in subsurface conditions & materials, the characteristics of materials can vary between sample & observation sites.
RSG takes no responsibility for changed or unexpected variations in ground conditions that may affect any aspect of the project. The classifications
in this report are based on samples taken from specific sites. The information is not transferable to different sites, no matter how close (ie. if the

development site is moved from the original assessment site an additional assessment will be required).

It is recommended to notify the author should it be revealed that the sub-surface conditions differ from those presented in this report, so additional

assessment & advice may be provided.

Investigations are conducted to standards outlined in Australian Standards:

. AS1726-1993: Geotechnical Site Investigations
. AS2870-2011 Residential Slabs and Footings
e  AS4055-2012: Wind Loads for Housing

& as specified in ‘Guidelines for Geotechnical Assessment of Subdivisions and Recommended Code of Practise for Site Classification to AS2870 in

Tasmania’ - Institute of Engineers, Tasmanian Division.

All new developments should subject to strict site maintenance. Attention is drawn to the enclosed information reproduced with the permission from

Standards Australia:

e«  CSIRO Information Sheet No. BTF18 - ‘Guide to home-owners on foundation maintenance & footing performance’.

Copyright: The concepts & information contained in this report are the Copyright of Rock Solid Geotechnics Pty. Ltd.

J\\

AN

! /] "I )
PETER HOFTO
ROCK SOLID GEOTECHNICS PTY LTD
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CERTIFICATE OF QUALIFIED PERSON — ASSESSABLE

Section 321
ITEM
To: ’ Craig Lovegrove | Owner /Agent 5 5
| Via Keron Nichols | Address Form
keron@tassiehomes.com.au I L ’ Suburb/postcodi:
Qualified person details: l &
Qualified person: | Peter Hofto - Rock Solid Geotechnics P/L ‘
Address: | 163 Orielton Road | Phone No: | 0417960769 |
| Orielton ’ ‘ 7172 ’ Fax No: J ’
Licence No: L Emalacdress: Iﬁter@rocksolidgeotechnics.com.au |
Qualifications and | g _ : (description from Column 3 of the
Insurance details: Sc (Hons) - Geology / Geophysics Director's Determination - Certificates
Pl Insurance — Lloyds Underwriting by Qualified Persons for Assessable
Items
PL Insurance — CGU Insurance Lt
Speciality area of | Geotechnical Assessments (description from Column 4 of the
i Director’s Determination - Certificates
expertise:
by Qualified Persons for Assessable
Items)

 Details of work: | ]

Address: | 44 Braeview Drive, Old Beach i Lot No: :[
[ [ { I Certificate of title No:

The assessable Geotechnical Assessment — Foundations (description of the assessable item bsing

item related to cettified)
. ' . 3 Assessable item includes —
this certificate:

- amaterial;

- adesign

- aform of construction

- adocument

- testing of a component, building
system or plumbing system

- an inspection, or assessment,
performed

| Certificate details:

Certificate type: | Geotechnical Assessment (description from Column 1 of
Schedule 1 of the Director’s
Determination — Certificates by
Qualified Persons for Assessable
Items n)

This certificate is in relation to the above assessable items, at any stage, as part of — (tick one)

¥ building work, plumbing work or plumbing installation or demolition work

OR

¢ a building, temporary structure or plumbing installation

Director of Building Control — Date Approved 1 July 2017 Building Act 2016 - Approved Form No. 55



In issuing this certificate the following matters are relevant —

Documents:

Relevant
calculations:

References:

AS2870

Substance of Cetrtificate: (what it is that is being certified)

Scope and/or Limitations

-

| certify the matters described in this certificate.

Qualified person:

Signed: Certificate No: Date:
4_41 GEOTECH 21/7/2025
/A0 | 25-100
T

Director of Building Control — Date Approved 1 July 2017

Building Act 2016 - Approved Form No. 55




Foundation Maintenance
and Footing Performance:
A Homeowner’s Guide

)

CSIRO

BTF 18
replaces
Information
Sheet 10/91

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

This Building Technology File is designed to identify causes of soil-related building movement, and to suggest

methods of prevention of resultant cracking in buildings.

Soil Types

The types of soils usually present under the topsoil in land zoned for
residential buildings can be split into two approximate groups —
granular and clay. Quite often, foundation soil is a mixcure of both
types. The general problems associared wich soils having granular
conrent 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, bur these are sometimes unreliable
and if there is doubt, a geotechnical report should be commissioned.
As most buildings suffering movement problems are founded on clay
soils, there is an emphasis on classification of soils according ro 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 Code.

;”Cuuses of Movement

Settlement due to construction

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

construction:

¢ Immediate setclement occurs when a building is first placed on its
foundation soil, as a result of compacrion of the soil under the
weight of the structure. The cohesive quality of clay soil mitigates
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
exceptional cases.

These problems are the province of the builder and should be taken

into consideration as part of the preparation of the site for construc-

tion. Building Technology File 19 (BTF 19) deals with these
problems.

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.

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 ics
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 our caused by fair weather
periods. Because of the low absorption and expulsion rate, this
phenomenon will not usually be noticeable unless there are
prolonged rainy or dry periods, usually of weeks or months,
depending on the land and soil characteristics.

The swelling of soil creates an upward force on the footings of the
building, and shrinkage creates subsidence that takes away the
support needed by the footing to retain equilibrium,

Shear failure

This phenomenon occurs when the foundation soil does not have

sufficient strength ro support the weight of the footing. There are

two [TlaJDr POS(—COHS[I'UCT!O” causes:

e Significant load increasc.

* 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
adjacent to or under the footing.

GENERAL DEFINITIONS OF SITE CLASSES
Class Foundation
1 Most sand and rock sites with little or no ground movement from moisture changes
S Slightly reactive clay sites wich only slight ground movement 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
Aw?P 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 movemenr in two ways:

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

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

jUnevenness 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 prior to construction.

* Differing moisture content of foundation soil prior to construction.

Movement due to non-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 che flow.

Saturation of clay foundation soil may occur where subfloor walls
create a dam that makes water pond. Tt can also occur wherever there
is a source of warter near footings in clay soil. This leads ro 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 flac. Swelling gradually reaches the
interior soil as absorption continues. Shrinkage usually begins where
the sun’s heat is grearest.

Effects of Uneven Soil Movement on Structures

Erosion and saturation

Erosion removes the support from under footings, rending to creare
subsidence of the part of the structure under which it occurs.
Brickwork walls will resist the stress creared by this removal of
support by bridging the gap or cantilevering until the bricks or the
mortar bedding fail. Older masonry has little resiscance. 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).

Isolared piers affected by erosion or saturation of foundations will
eventually lose contact with the bearers they support and may tilt or
fall over. The floots 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
footprinc 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 supported by bearers
and joists, the isolated piers will rise more easily chan the stip
footings or piers under walls, creating noticeable doming of flooring,

Trees can cause shrinkage and damage

Wall cracking
due to uneven
footing settlement

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 accentuared and cracking reduces
or disappears where it accurred 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 winrers 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 gencral, growing roots will exert an upward pressure on footings,
whereas soil subjecr ro drying because of tree or shrub roots will tend
to remove support from under footings by inducing shrinkage.

Complications caused by the structure itself

Most forces thar 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 artempt 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 undl the subsidence
has completely neutralised the affected portion of footing and the
structure has stabilised on other footings thar 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 conscrucrion
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 grawth of tree roots under footings is nor a
simple vertical shear stress. There is a tendency for the root to also
exert lateral forces that attempt 1o separarte sections of brickwork
after initial cracking has occurred.



The normal structural arrangement is that the inner leaf of brick-
work in the external walls and at least some of the internal walls
(depending on the roof type) comprise the load-bearing structure on
which any upper floors, ceilings and the roof are supported. In these
cases, it is internally visible cracking that should be the main focus
of attention, however there are a few examples of dwellings whose
external leaf of masonry plays some supporting role, so this should
be checked if there is any doubt. In any case, externally visible
cracking is important as a guide to stresses on the structure generally,
and it should also be remembered that the external walls must be
capable of supporting themselves.

Effects on framed structures

Timber or steel framed buildings are less likely to exhibir cracking
due to swell/shrink than masonry buildings because of cheir
flexibility. Also, the doming/dishing effects tend to be lower because
of the lighter weight of walls. The main risks to framed buildings are
encountered because of the isolated pier footings used under walls,
Where erosion or saturation cause a footing to fall away, this can
double the span which a wall must bridge. This additional stress can
create cracking in wall linings, particularly where there is a weak
point in the structure caused by a door or window opening, It is,
however, unlikely that framed structures will be so stressed as to suffer
serious damage without first exhibiting some or all of the above
symptoms for a considerable period. The same warning period should
apply in the case of upheaval. It should be noted, however, that where
framed buildings are supported by strip footings there is only one leaf
of brickwork and therefore the externally visible walls are the
supporting structure for the building. In this case, the subfloor
masonry walls can be expected to behave as full brickwork walls.

Effects on brick veneer structures

Because the load-bearing structure of a brick veneer building is the
frame that makes up the interior leaf of the external walls plus
perhaps the internal walls, depending on the type of roof, the
building can be expected to behave as a framed structure, except thar
the external masonry will behave in a similar way to the external leaf
of a full masonry structure.

Water Service and Drainage

Where a water service pipe, a sewer or stormwater drainage pipe is in
the vicinity of a building, a warer leak can cause erosion, swelling or
saturation of susceptible soil. Even a minuscule leak can be enough
to saturate a clay foundation. A leaking tap near a building can have
the same effect. In addition, trenches containing pipes can become
watercourses even though backfilled, particularly where broken
rubble is used as fill. Water that runs along these trenches can be
responsible for serious crosion, interstrata seepage into subfloor areas
and saturation.

Pipe leakage and trench water flows also encourage tree and shrub
roots to the source of water, complicating and exacerbating the
problem.

Poor roof plumbing can result in large volumes of rainwater being
concentrated in a small area of soil:

* Incorrecr falls in roof guttering may result in overflows, as may
gurrers blocked with leaves etc.

¢ Corroded guttering or downpipes can spill water to ground.

* Downpipes not positively connected to a proper stormwater
collection system will direct a concentration of water to soil that is
directly adjacent to foatings, sometimes causing large-scale
problems such as erosion, saturation and migration of water under

the building.

?Seriousness of Cracking

In general, most cracking found in masonry walls is a cosmeric
nuisance only and can be kept in repair or even ignored. The table
below is a reproduction of Table C1 of AS 2870.

AS 2870 also publishes figures relating to cracking in concrete floors,
however because wall cracking will usually reach the critical point
significantly earlier than cracking in slabs, this table is not
reproduced here.

Prevention/Cure

Plumbing

Where building movement is caused by water service, roof plumbing,
sewer or stormwater failure, the remedy is to repair the problem.

[t is prudent, however, to consider also rerouting pipes away from
the building where possible, and relocating taps to positions where
any leakage will not direct water to the building vicinity. Even where
gully eraps are present, there is sometimes sufficient spill to create
erosion or saturation, particularly in modern installations using
smaller diameter PVC fixcures. Indeed, some gully traps are not
situated directly under the taps that are installed ro charge them,
with the result that water from the tap may enter the backfilled
trench that houses the sewer piping, If the trench has been poorly
backfilled, the warter will cither pond or flow along the botrom of
the trench. As these trenches usually run alongside the footings and
can be at a similar depth, it is not hard to see how any water that is
thus directed into a trench can easily affect the foundation’s ability to
support footings or even gain entry to the subfloor area.

Ground drainage

In all soils there is the capacity for water to travel on the surface and
below ir. Surface water flows can be established by inspection during
and after heavy or prolonged rain. If necessary, a grated drain system
connected to the stormwater collection system is usually an easy
solution.

It is, however, sometimes necessary when attempting to prevent
water migration that testing be carried out to establish watertable
height and subsoil water flows. This subject is referred to in BTF 19
and may properly be regarded as an area for an expert consultant.

Protection of the building perimeter

It is essential to remember that the soil thar affects footings extends
well beyond the actual building line. Watering of garden plants,
shrubs and trees causes some of the most serious water problems.

For this reason, particularly where problems exist or are likely to
occur, it is recommended that an apron of paving be installed
around as much of the building perimeter as necessary. This paving

CLASSIFICATION OF DAMAGE WITH REFERENCE TO WALLS

Description of typical damage and required repair Approximate crack width Damage
limit (see Note 3) category

Hairline cracks <0.1 mm 0
Fine cracks which do not need repair <] mm 1
Cracks noticeable but easily filled. Doors and windows srick slightly <5 mm 2
Cracks can be repaired and possibly a small amount of wall will need 5—15 mm (or a number of cracks 3
to be replaced. Doors and windows stick. Service pipes can fracture. 3 mm or more in one group)
Weathertightness often impaired
Extensive repair work involving breaking-out and replacing sections of walls, 15-25 mm but also depend 4
especially over doors and windows. Window and door frames distort, Walls lean on number of cracks
or bulge noticeably, some loss of bearing in beams. Service pipes disrupted
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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.

[tis prudent to relocate drainage pipes away from this paving, 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 nat uphill from it (see BTF 19).

It may be desirable ro 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 berween 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 thar 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 susceprible 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 systems, 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 threar 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 pessible to remove the relevant roots
without damage to the tree, an application to remave 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 informarion
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 ar 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
berween soil types and canditions. 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 classificacion should be introduced and
compacted to the same density. Where footings have been
undermined, augmentation or other specialist work may be required.
Remediation of footings and foundations is generally the realm of a
specialist consultant.

Where isolated foorings 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,
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Refer to this Report As

Enviro-Tech Consultants Pty. Ltd. 2025. Foundation Classification Report for a Proposed Outbuildings, 44
Braeview Drive - Old Beach. Unpublished report for Tassie homes by Enviro-Tech Consultants Pty. Ltd.,
06/11/2025.

Report Distribution

This report has been prepared by Enviro-Tech Consultants Pty. Ltd. (Envirotech) for the use by parties involved
in the proposed development of the property named above.

Permission is hereby given by Envirotech and the client, for this report to be copied and distributed to
interested parties, but only if it is reproduced in colour, and only distributed in full. No responsibility is
otherwise taken for the contents.

Limitations of this report

In some cases, variations in actual Site conditions may exist between subsurface investigation boreholes. This
report only applies to the tested parts of the Site at the Site of testing, and if not specifically stated otherwise,
results should not be interpreted beyond the tested areas.

The Site investigation is based on the observed and tested soil conditions relevant to the inspection date and
provided design plans (building footprints presented in Attachment A). Any site works which has been
conducted which is not in line with the Site plans will not be assessed. Subsurface conditions may change
laterally and vertically between test Sites, so discrepancies may occur between what is described in the
reports and what is exposed by subsequent excavations. No responsibility is therefore accepted for any
difference in what is reported, and actual Site and soil conditions for parts of the investigation Site which were
not assessed at the time of inspection.

This report has been prepared based on provided plans detailed herein. Should there be any significant
changes to these plans, then this report should not be used without further consultation which may include
drilling new investigation holes to cover the revised building footprint. This report should not be applied to any
project other than indicated herein.

No responsibility is accepted for subsequent works carried out which deviate from the Site plans provided or
activities onsite or through climate variability including but not limited to placement of fill, uncontrolled
earthworks, altered drainage conditions or changes in groundwater levels.

Footing exposure classification is presented on a layer-by-layer basis. In practice, some layers may be
removed during excavation or replaced as part of site cuts and fills, while others may be incorporated within
the building envelope. The information should therefore be regarded as guidance only, and the designer must
assess the actual founding conditions and make the final determination of concrete strength, curing and cover
requirements.

At the time of construction, if conditions exist which differ from those described in this report, it is
recommended that the base of all footing excavations be inspected to ensure that the founding medium meets
that requirement referenced herein or stipulated by an engineer before any footings are poured.
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Site Investigation
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The Site investigation is summarised in Table 1.

Table 1 Summary of Site Investigation

Tassie homes

44 Braeview Drive - Old Beach

Brighton

Tasmanian Planning Scheme

None

Outbuildings

Fieldwork was carried out by an Engineering Geologist on the 6/11/2025

The Site is defined by the proposed building and works area which has a strong

slope of approximately 20% (11°) to the south

The Site receives overland flow runoff directly from the north (Figure 2).

Four investigation holes were direct push sampled from surface level around the

proposed outbuildings (Appendix A):

The target excavation depth was estimated at 1.5 m. Borehole BHO1 was direct
push sampled to 2.1 m, borehole BH02 was direct push sampled to 1 m, borehole
BHO3 was direct push sampled to 0.9 m, and borehole BHO4 was direct push

sampled to 0.5 m. Borehole logs and photos are presented in Appendix B & C.

All recovered soil at the site ranged from slightly moist to wet. Groundwater was

encountered at 0.1 to 1.4 m below ground surface.

According to 1:25,000 Mineral Resources Tasmania geological mapping (accessed
through The LIST), the geology comprises of: Triassic Predominantly brown buff
grey carbonaceous and green poorly-micaceous siltstone and mudstone,
interbedded with lithic sandstone quartz sandstone and thin beds of silicified
sandstone, horizons of crowded vertical burrows, siltstone palaeosols and plant

fossils. and
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Planning — DISPERSION

Brighton local provisions schedule - BRI-S7.0 East Baskerville Dispersive Soils

Objective

The objective of BRI-S7.0 East Baskerville Dispersive Soils is to minimise and/or mitigate adverse
impacts from development occurring on land that contains potential dispersive soils.

Application
The specific area plan(BRI-S7) applies to:

e The area of land designated as East Baskerville Dispersive Soils Specific Area Plan on the
overlay maps.
o Inthe area of land this plan applies to, the provisions of the specific area plan are in addition
to the provisions of:
a) Rural Living Zone;
b) Agriculture Zone;
c¢) Landscape Conservation Zone; and
d) Environmental Management, as specified in the relevant provision.

Acceptable Solutions BRI-S7.7

Acceptable solutions are for developments

e works that do not involve the release of concentrated water or the disturbance soils; or

e additions or alterations to an existing building, or the construction of a non-habitable
building, provided the development area is no more than 100m2; or

o forestry operations in accordance with a certified

Given the proposed development does not meet these acceptable solutions, the performance
criteria (BRI-S7.7) must be addressed.
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Findings

Soil Profiles

The geology of the site has been documented and described according to Australian Standard
AS1726 for Geotechnical Site Investigations, which includes the Unified Soil Classification System
(USCS). Soil layers, and where applicable, bedrock layers, are summarized in Table 2. Borehole
locations are presented in Figure 1.

Table 2 Soil Summary Table
Clayey GRAVEL trace sand, trace silt, grey, 0-0.1

mottled black, well sorted, medium to GC 0.1-0.3
coarse grained sand; angular gravel DS@0.1

Clayey
GRAVEL

Clayey Sandy SILT, dark greyish brown, well
(OEWEARENREIAN sorted, low plasticity, medium to coarse ML 0-0.1 0-0.1
SILT grained sand, trace roots, 5 % roots; sub- DS@0.0 DS@0.0

rounded gravel

CLAY, greyish brown, mottled black, high
plasticity, medium to coarse grained sand, CH 0-0.1
with sand, trace charcoal, 5 % charcoal; DS@0.0

angular gravel

Silty CLAY, light yellowish brown, medium
plasticity, fine to medium grained sand, trace Cl
roots, 5 % roots

0.1-0.5
DS@0.3

CLAY trace sand, yellowish brown, high CH 0.1-0.3
plasticity, fine to medium grained sand DS@0.2

CLAY, brownish yellow, high plasticity, fine CH 0.3-0.5
grained sand DS@0.4

CLAY trace gravel/sand, light olive brown,
mottled olive yellow, high plasticity, medium CH
to coarse grained sand; sub-rounded gravel

0.4-0.8
DS@0.6

CLAY with gravel/sand, light vyellowish
brown, well sorted, high plasticity, medium CH
to coarse grained sand; angular gravel

0.3-0.6 0.8-0.9
DS@0.5 DS@0.8

061 | 0507

SANDSTONE Gravelly CLAY trace sand; INF Ds@0.6
CH 0.7-1
angular gravel 1-1.4 INF

DS@1.0 REF

CLAY trace sand, light olive brown, high CH 1.4-1.6 0.1-0.4
plasticity, medium to coarse grained sand DS@1.5 DS@0.3

1.6-2.1
CH DS@2.0
REF

CLAY trace sand, dark greyish brown, high
plasticity, fine grained sand

Consistency’ VS Very soft; S Soft; F Firm; St Stiff; Vst Very Stiff; H Hard. Consistency values are based on soil strengths AT THE
TIME OF TESTING and is subject to variability based on field moisture condition

Density? VL Very loose; L Loose; MD Medium dense; D Dense; VD Very Dense

Rock Strength EL Extremely Low; VL Very Low; L Low; M Medium; H High; VH Very High; EH Extremely High

PL Point load test (lump)

DS Disturbed sample

PV Pocket vane shear test

FV Downhole field vane shear test

us0 Undisturbed 48mm diameter core sample collected for laboratory testing.

REF Borehole refusal

INF DCP has continued through this layer and the geology has been inferred.

" Soil consistencies are derived from a combination of field index, DCP and shear vane readings.
2 Soil density descriptions presented in engineering logs are derived from the DCP testing.
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Soil Exposure Classification

The soil has been tested for salinity impacts on footings in accordance with AS2870, as well as
preliminary pH testing as a proxy to potential sulphate aggressivity.

e An A1 exposure classification is apparent at the Site.

Soil Dispersion (Emerson aggregate test) Findings

Select soil samples were tested for dispersion susceptibility using the Emerson Class number
method according to AS1289.3.8.1. The results presented in Table 3 demonstrate that:

e Mostofthe soils at the Site are either only slightly dispersive (Emerson Class 3) or moderately
dispersive (Emerson Class 2).
o Asingle soil layer (Layer 7) was analysed to be severely dispersive (Emerson Class 1) which
was located near BHO3 at 0.6m depth near the western boundary of the Site. Layer 7 ranges
from 0.4 to 0.8 m depth (Table 3).
e Severely dispersive soil near SO01 (cut near the entrance to the Site), S03 (cut along the
western boundary of the Site), and S06 (filled area to the south - Table 4).

Table 3 Summary of the Emerson class results.

Clayey Sandy SILT
Clayey Sandy SILT
CLAY

CLAY trace sand
CLAY

CLAY trace gravel/sand

CLAY trace sand
CLAY trace sand
CLAY trace sand

Silty CLAY with sand, trace gravel

CLAY trace gravel/sand

CLAY trace sand/gravel
CLAY with sand
Silty CLAY with sand/gravel

© Enviro-Tech Consultants Pty. Ltd.

Clayey GRAVEL trace sand, trace silt

0.1 BHO010.1 Class 2 20/11/2025 | DlI16°C | 7.7
0 BHO02 0.0 Class >4 20/11/2025 | DI 16°C | 6.2
0 BHO03 0.0 Class 2 20/11/2025 | DI16°C | 7.1

BHO04 0.0 Class 3 20/11/2025 | DI16°C | 7.0

0.3 BH02 0.3 Class 3 20/11/2025 | DI 16°C | 6.7

0.2 BHO04 0.2 Class 2 20/11/2025 | DI16°C | 7.1

0.4 BHO04 0.4 Class 2 20/11/2025 | DI16°C | 7.4

0.6 BHO03 0.6 Class 1 20/11/2025 | DI16°C | 6.4

0.5 BH01 0.5 Class 3 20/11/2025 | DI16°C | 7.8

0.8 BH03 0.8 Class 2 20/11/2025 | DI 16°C | 6.7
1 BH01 1.0 Class 3 20/11/2025 | DI 16°C | 8.3

0.6 BHO02 0.6 Class 3 20/11/2025 | DI 16°C | 6.8

0.9 BH02 0.9 Class 3 20/11/2025 | DI16°C | 6.4

1.5 BHO01 1.5 Class 2 20/11/2025 | DI16°C | 6.9

0.3 BH03 0.3 Class 3 20/11/2025 | DI 16°C | 6.7
2 BHO1 2.0 Class 3 20/11/2025 | DI 16°C | 6.6

Table 4 Summary of the Emerson class results (grab samples from cut and fill areas)

Class 1 20/11/2025 DI 16°C
0.7 S02 0.7 Class 3 20/11/2025 DI 16°C 7.5
1.0 S03 0.7 Class 1 20/11/2025 DI 16°C 7.5
0.6 S04 0.7 Class 2 20/11/2025 DI 16°C 8.7
1.5 S050.7 Class 3 20/11/2025 DI 16°C 6.6
FILL S06 0.7 Class 1 20/11/2025 DI 16°C 6.8

www.envirotechtas.com.au
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Dispersive Soil Management Overview

e Tunnel erosion is not apparent on the Site but there is evidence of riling of dispersive soils.
e Most of the soil at the Site is not classified as being severely dispersive.
e There are discrete soil layers which are severely dispersive which include soil layers which:
0 Are present between rock bedding
0 Are present below a topsoil nondispersive “capping” layer (all cut areas)
0 Compirise fill material
e [tisimportantto manage cut and fill areas of the Site where drainage is naturally occurring,
presenting risk of tunnel development.
e Not all areas need treatment if overland flow is not channelising and posing a risk of tunnel
development
e Where water is channelising over cut and fill, it is important that severely dispersive soils are
stabilised within the cut batter.
e Measures (applying gypsum and/or topsoil) are generally recommended for cut and fill areas
of the Site where water is not concentrating

For further guidance, general recommendations are presented in Appendix G.

Recommendations

Site Drainage — Foundation Protection

Surface drainage shall be considered in the design of the footing system, and necessary
modifications shall be included in the design documentation. The surface drainage of the site shall
be controlled from the beginning of the preparation and construction of the site. The drainage system
shall be completed after the completion of the building construction.

Ideally, the areas around the footprint of the building should be graded or drained so that the water
cannot pond against or near the building. As soon as footing construction has been completed, the
ground immediately adjacent to the building should be graded to a uniform fall of 50mm minimum
away from the building over the first metre. The final provision of paving to the edge of the building
can greatly limit soil moisture variations due to seasonal wetting and drying.

Filled Pad Preparation

Given the Site conditions, it is now considered that gypsum alone will likely be sufficient for
stabilising the surface of the filled areas, and it should be applied uniformly across both the fill
surfaces and the fill batters (Figure 3). The application of a gypsum treatment will help reduce soil
dispersion, limit the initiation of tunnel erosion, and improve cohesion within the upper soil profile.
Provided the gypsum is applied at an appropriate rate and lightly incorporated into the surface, this
treatment is expected to offer adequate erosion control for the freshly prepared fill without the need
for an additional high-clay gravel layer. Consistent application across all exposed fill batters remains
important, as untreated dispersive soils present a high risk of tunnel development during periods of
concentrated surface runoff.

Soil Batter Long-term erosion management

It is recommended that all soil batters be stabilised using gypsum applied at a rate of 0.5 kg/m?,
followed by placement of a mulch-topsoil blend to protect the surface and promote vegetation
establishment. Given that all batters on the Site are relatively steep, jute matting is required across
all exposed soil faces to provide immediate erosion control and to bind the surface while vegetation
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develops. Following installation of the jute matting, the surface may be drill-seeded, broadcast-
seeded, hydroseeded, or treated with an approved soil binder to achieve long-term stabilisation.

Cut & Filled Batter Drainage Chute

To manage overland flow across dispersive cut and fill batters, targeted interception works are
required in the areas where tunnel erosion is most likely to initiate. A 45-degree wedge is to be
excavated into the crest of the batter, with both sidewalls formed at matching 45-degree inclinations
to create a controlled funnel-shaped cut. This excavation is to be progressively extended downslope
along the same geometry until the bedrock surface is intercepted. The cut should terminate on the
natural bedrock surface, rather than penetrating it, to provide a competent base for treatment. Once
exposed, a 1-metre benchisto be formed on the bedrock to stabilise the treatment zone and provide
a platform for rock placement. A geotextile (geofabric) blanket is then to be placed continuously over
the prepared bedrock surface and the internal faces of the wedge excavation. The entire wedge is to
be backfilled with engineered rock spalls to form a stable, non-erodible drainage path. This
treatment prevents concentrated overland flow from entering dispersive soils and mitigates the
development of tunnels within batter faces.

These works are to be conducted at BH02 and BHO3 locations. An excavator with a long reach will
be appropriate to instate the drainage stabilization works.

Management of Surface Water Flow Over Exposed Bedrock

Where bedrock is exposed along the downslope edge of the Site before transitioning into soil or fill,
itis important to intercept and control surface water before it enters dispersive soil areas. A cut-off
swale drain should be excavated directly along the bedrock surface, allowing all overland flow to
move predictably toward a natural low point in the landscape. Once this swale has been
established, an agricultural (ag) drain may be installed within the alignment and backfilled with
aggregate, creating a stable, contiguous drainage surface and enhancing the capacity to safely
collect and convey water. At the termination point of the exposed bedrock, a grated pit should be
installed to capture the concentrated flow and direct it into a solid 100-mm stormwater pipe,
enabling water to be transmitted away from the dispersive soil batters.

Diversion of Water Across the Fill Surface

Because the fill surface is relatively large, it is not appropriate to apply an impervious cover, as this
would concentrate runoff and greatly increase the risk of tunnel initiation at the outflow point.
Instead, initial infiltration into the freshly prepared fill surface is considered beneficial, particularly
where gypsum has been applied to reduce dispersion and improve soil structure. In areas where
overland flow is expected to travel across the fill surface, it is essential to divert water away from the
filled batters and toward constructed swale drains. These drains should be over-excavated, treated
with gypsum, and stabilised using a suitable liner—such as compacted non-dispersive soil, plastic
membrane, or both—before being backfilled with geofabric, agricultural (agg) pipes, and drainage
rock up to the surface level. Gypsum may need to be reapplied around the margins of the swale drain
to further minimise dispersion and prevent surface erosion. Geofabric must be installed to protect
the lining system and maintain separation between materials, ensuring water is conveyed safely
without inducing erosion or tunnelling within the filled batters.
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Filled Batter Drainage Chute

The swale drain may also intersect or ramp down the filled batter, provided it is a continuation of the
plastic liner (ensuring top side of liner overlap is downgradient) and geofabric is used in combination
with a layer of fine crushed rock (FCR) beneath the rock mattress to prevent liner damage. Ideally,
the chute should terminate in a plastic, concrete or non-dispersive pit with a servicing 100mm pipe
to collect water flow to be transmitted to the swale drain stormwater distribution area.

Redistribution of Water to Lower-Site Swale Drains

All water collected from bedrock cut-off drains and fill-surface diversion drains must ultimately be
conveyed to a stable discharge point in a lower part of the Site where it can be redistributed in a non-
erosive manner. The receiving drainage network should consist of engineered contour-aligned swale
drains designed to spread flows evenly across the landscape rather than concentrate them. These
swales will dissipate flow energy and reduce the likelihood of tunnel erosion developing within
dispersive soils downgradient of the filled area. By distributing water uniformly along a broad swale,
the system ensures that runoff is managed safely, reducing the hydraulic load on any single point
and preventing the formation of preferential erosion paths.

K

Kris Taylor, BSc (hons)

Environmental & Engineering Geologist
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Appendix A Mapping

Figure 1 Site Borehole Locations
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Figure 2 Photos Locations
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Figure 3 Dispersive Soil Management Plan
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Appendix B Site photos

P#01 S01 & S02 locations P#02

P#03 P#04
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P#05 P#06

P#07 P#08
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P#09 SO03 & S04 locations P#10 S03 & S04 locations

P#11 P#12
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P#13 P#14

P#15 P#16
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P#17 P#18

P#19 P#20
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P#21 P#22

P#23 P#24
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P#25 P#26

P#27 P#28
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P#29 P#30

P#31 P#32
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P#33 P#34

P#35 P#36
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Appendix C Borehole Logs
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Appendix D Core Photographs
BHO1

BHO02

BHO3

* 1 metre core tray length

© Enviro-Tech Consultants Pty. Ltd. www.envirotechtas.com.au 0362249197 Page 25



BHO04

*1 metre core tray length
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Appendix E Explanatory Notes
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CONSULTANTS
USCS Soil Classification Methodology

Soil classification was undertaken in accordance with the Unified Soil Classification System (USCS) and AS
1726 — Geotechnical Site Investigations, using a combination of particle size distribution and plasticity
assessment. This process was applied consistently to all soil layers encountered.

1. Particle Size Distribution (Wet Sieve Analysis)
Particle size analysis was performed by wet sieving in accordance with Australian Standard sieve sizes:

« Gravel fraction: >2.36 mm
« Sand fraction: 0.075 mm to 2.36 mm
» Fines fraction (silt + clay): <0.075 mm

Samples were soaked (often overnight] to fully disperse fines prior to sieving. Wet sieving is particularly
effective for Tasmanian soils, which are often dispersive, ensuring accurate quantification of the fines
fraction. The oversize fraction (>63 mm) was excluded from the mass percentages before classification.

2. Plasticity Assessment
Plasticity of the fines fraction was determined using:

s laboratory Atterberg limits, where available, with liquid limit (WL) and plasticity index (P1} plotted
on the Plasticity Chart (AS 1726) to determine the fines classification (silt vs clay) and plasticity
level (low, medium, high).

« Field index tests (where Atterberg limits were not available), following Table 1 & Table 2:
o Dry strength — resistance of dried soil to crushing.

o Dilatancy — reaction of a moist soil pat to shaking.

o Toughness —resistance of a soil thread near the plastic limit.

Table 1 Field Assessment of Fine-Grained Soils {adapted from AS 1726 Table 7)

o q . Tough ist lasti
Dry Strength Dilatancy {reaction to shaking) (T = (3 e R A S

limit)
The dry specimen crumbles . .
. V5B ) Nao visible reaction ar Only slight pressure is
None into powder with mere Naone ) . )
) change in the specimen. required to roll the thread
pressure of handling. o
- Low near the plastic limit. The
The dry specimen crumbles
. ) ) thread and the lump are weak
Low into powder with some finger
Water appears slowly on and soft.
pressure.

the surface of the

Slow | specimen during shaking
and does not disappear
during squeezing.

Medium pressure is required
to roll the thread to near the
Medium | plastic limit. The thread and
the lump have medium

The dry specimen breaks into
Medium | pieces or crumbles with
cansiderable finger pressure.

stiffness.
The dry specimen cannot be
broken with finger pressure.
. . . g p. Water appears quickly on Considerable pressure is
High Specimen will break into )
) the surface of the required to roll the thread
pieces between thumb and a . . . . . s
hard surface Rapid | specimen during shaking High near the plastic limit. The
- and disappears during thread and the lump have very

Ver The dry specimen cannot be squeezin high stiffness
Higz broken between the thumb q & B '

and a hard surface.
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Table 2 Identification of Fine-Grained Soils by Visual-Tactile Methods {adapted from AS 1726 Table 8)

SILT None to low Slow to rapid | Low or thread cannot be formed

Clayey SILT — Clay/silt mixtures of low plasticity Low to medium None to slow | Low to medium

Silty CLAY — Silt/clay mixtures of medium plasticity Medium to high None to slow | Medium

High plasticity CLAY High to very high | None High

3. Classification Hierarchy
3.1 Fine- vs Coarse-Grained determination

¢ Fine-grained soils: More than 35% (by mass) passes the 0.075 mm sieve —> classify using Table 3

» Coarse-grained soils: More than 65% (by mass) is retained on the 0.075 mm sieve — classify using
Table 4.

3.2 Coarse-grained soils (Table 4):
1. Determine Gravel vs Sand:

o Gravel {(G*) — more than 50% of the coarse fraction is retained on the 2.36 mm sieve.
o Sand (5*) —less than 50% of the coarse fraction is retained on the 2.36 mm sieve.

2. Assign fines modifiers:

o 5% fines: “Clean” gravels/sands (GW, GP, SW, SP).
o 5-12% fines: Dual classification (e.g., SP-SM, GW-GM).

o 212%fines: Silty or clayey modifiers (GM, GC, SM, SC) based on fines plasticity from Atterberg
limits or field index tests.

3.3 Fines classification for coarse-grained soils
When coarse-grained soils contain 212% fines, the fines fraction is classified as silty or clayey based on:

s Atterberg limits where available; or

» Field index tests (Table 1 & Table 2) where Atterberg limits are not available.

3.4 Fine-grained soils (Table 3)
Fine-grained soils are those with >35% (by mass) passing the 0.075 mm sieve.

» With Atterberg limits available: WL and Pl are plotted on the Plasticity Chart (AS 1726) to
determine plasticity level (low, medium, or high) and USCS classification (ML, CL/CI/CH, MH, OL,
OH).

* Where Atterberg limits are not available: The fines are classified directly in accordance with Table
3 by comparing field index test results (dry strength, dilatancy, toughness) to the criteria given for
each USCS group. This allows direct assignment of ML, CL/CI/CH, MH, or OL/OH without reference
to the A-line.
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Organic soils {(OL, OH) are identified based on colour, odour, and fibrous texture in addition to field index

characteristics.

4. Integration of Results

The final USCS group symbol for each layer was determined by integrating:

s The proportion of gravel, sand, and fines from wet sieve analysis.

» The classification of the fines fraction using either Atterberg limits or field index methods.

* The classification hierarchy in Table 3 & Table 4.

This combined approach ensures that soil classification is both quantitatively accurate and fully compliant
with AS 1726, while allowing consistent classification whether laboratory Atterberg limit testing is available.

Table 3 Classification of Fine-Grained Soils {adapted from AS 1726 Table 10)

Inorganic silt and very
ML fl'ne sand, rock flour, None to SIO\:V to Low Below A line
silty or clayey fine sand low rapid
SILT and CLAY or silt with low plasticity
(low to medium Inorganic clay of low to ,
plasticity, %) CL, Cl medium plasticity, Mec!lum None to Medium Above A line
ta high slow
gravelly clay, sandy clay
oL Organic silt Low 'to Slow Low Below A line
medium
MH Inorganic silt Low 'to None to Low 'to Below A line
medium slow medium
SILTand CLAY | CH Inorganic clay of high Highto 1\ ohe High Above A line
. . plasticity very high
(high plasticity} - -
Organic clay of medium .
. - Medium None to Low to .
OH to high plasticity, . . Below Aline
L to high very slow medium
organic silt
Highly organic . L
soll Pt Peat, highly organic sail — — — —

Table 4 Classification of Coarse-Grained Scils {adapted from AS 1726 Table 9)

Gravel and gravel—
sand mixtures, little
or no fines

Wide range in grain size and
substantial amounts of all
intermediate sizes, not encugh fines
to bind coarse grains, no dry strength

<5% fines, Cu> 4,
1<Cc<3

Gravel and gravel—

sand mixtures, little
or no fines, uniform
gravels

Predominantly one size or range of
sizes with some intermediate sizes
missing, not enough fines to bind
coarse grains, no dry strength

<5% fines, fails to
comply with
above

GW
GRAVEL {moare
than half of coarse
fraction is larger GP
than 2.36 mm}

GM

Gravel—silt mixtures
and gravel-sand—
silt mixtures

‘Dirty’ materials with excess of non-
plastic fines, zero to medium dry
strength

>12% fines, fines
are silty
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Appendix F Soil and Rock Testing

Soil Characterisation

Table 5 summarises the soil classification results for each layer encountered, including particle size
distribution, plasticity assessment, and the assigned USCS group symbol.

Classifications were undertaken in accordance with AS 1726 — Geotechnical Site Investigations using
the methodology provided in the Explanatory Notes section of this report.

Particle size distributions were determined by wet sieve analysis, and fines classifications were based
on Atterberg limits where available, or on field index tests (dry strength, dilatancy, toughness) in
accordance with AS 1726 Tables 7, 8, 9, and 10.

Full explanatory notes and reference tables are provided in Explanatory Notes section of this report.

Table 5 Summary of the Soil Characterisation

Clayey GRAVEL
Clayey Sandy SILT
Clayey Sandy SILT

CLAY

Tz 2|zl |x|IZ || ||
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Soil Aggressivity Testing (Footing Exposure Classification)

Soil samples from across the Site were assessed for potential aggressivity to concrete in accordance
with the requirements of AS 2870:2011 — Residential Slabs and Footings (Clauses 5.5.1-5.5.3). Testing
was undertaken to determine the salinity exposure class and provide an indicative assessment of
sulphate soil potential.

The results are summarised in Table 6 which presents the sampling depth and location, soil texture
classification, electrical conductivity (EC1:5), salinity factor (K), calculated saturated extract
electrical conductivity (ECe), and the corresponding salinity exposure class (Table 5.1, AS 2870). Soil
pH values were also measured and used as a conservative indicator of potential sulphate aggressivity,
together with the assigned soil condition class, to derive an indicative sulphate exposure class (Table
5.2, AS 2870).

It is noted that the sulphate assessment has been undertaken on the basis of pH values only, and
therefore represents a conservative assumption. Where soils exhibit pH < 5.5 or are otherwise
classified within B or C exposure classes, confirmatory laboratory testing of sulphate concentrations
may be warranted to refine the exposure classification and confirm appropriate concrete durability
requirements.

Salinity testing has been undertaken in accordance with the relevant guidelines and provides a direct
basis for assigning salinity exposure classification.

Where aggressive soils are discerned, detailed recommendations for the management of aggressive
soils, including concrete strength, curing and reinforcement cover requirements, are presented in
Table 6.

Table 6 Soil Aggressivity Assessment in Accordance with AS 2870:2011

BHO1 0.1 Clay 0.33 5.5 1.82 Al 7.7 B Al
BHO4 0.0 Clay 0.11 5.5 0.61 Al 7.0 B Al
BHO2 0.3 Silty clay 0.05 5.8 0.29 Al 6.7 B Al
BHO4 0.2 Clay 0.09 5.5 0.50 Al 7.1 B Al
BHO4 0.4 Clay 0.13 5.5 0.72 Al 7.4 B Al
BHO3 0.6 Clay 0.13 5.5 0.72 Al 6.4 B Al
BHO1 0.5 Clay 0.25 5.5 1.38 Al 7.8 B Al
BHO3 0.8 Clay 0.15 5.5 0.83 Al 6.7 B Al
BHO1 1.0 Clay 0.23 5.5 1.27 Al 8.3 B Al
BHO2 0.6 Clay 0.06 5.5 0.33 Al 6.8 B Al
BHO2 0.9 Clay 0.17 5.5 0.94 Al 6.4 B Al
BHO1 1.5 Clay 0.2 5.5 1.10 Al 6.9 B Al
BHO3 0.3 Clay 0.09 5.5 0.50 Al 6.7 B Al
BHO1 2.0 Clay 0.08 5.5 0.44 Al 6.6 B Al

~ Preliminary findings based on soil pH only. Further sulphate testing required to rule out sulphate soil exposure risks
*Electrical conductivity of the 1:5 soil-water extract (EC1:5) was measured at 25 °C and converted to an equivalent saturated
paste extract (ECe) using texture-based conversion factors (ECe = k x EC1:5) following Slavich, P.G. & Patterson, R.A. (1990).
Estimating the electrical conductivity of saturated paste extracts from 1:5 soil:water suspensions and texture. Australian
Journal of Soil Research, 28, 453-463.
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Appendix G General Advice - Dispersive Soil Management

The Site may be susceptible to tunnel erosion if subsurface drainage is not adequately managed. Tunnel erosion
typically initiates in excavated cuts; however, it can also develop where dispersive soils are exposed through
excavation, leading to the release of pore water and concentrated groundwater discharge. Additional
contributing factors may include broken pipes, ineffective stormwater infrastructure, or unmanaged surface
flows. If left unaddressed, these conditions can result in progressive subsoil loss, potentially undermining
footings or causing settlement-related damage to the structure.

Tunnel erosion typically progresses upslope, initiated by the dissolution and removal of highly dispersive Class
1 and Class 2 soil layers. As tunnels enlarge, they can undermine surrounding soils that may not be dispersive
but are still susceptible to collapse due to loss of subsoil support. If unmanaged, tunnel erosion can extend
beyond property boundaries, posing a risk to nearby infrastructure including buildings, roads, and underground
services. For further background on the management of Emerson Class 1 soils, refer to the Department of
Primary Industries, Parks, Water and Environment (DPIPWE, 2009) guidance document.

Dispersive soils should be managed through a combination of drainage control and ground treatment measures.
These may include overland flow management, controlled cut and fill practices, and, in more severe cases, the
installation of sand barriers to interrupt subsurface flow paths. Where dispersive soils are exposed—particularly
on batters or in excavation faces—chemical treatment using gypsum or lime may be employed to improve soil
cohesion and reduce erosion potential. Application rates should be guided by Emerson Class test results, as
outlined in Table 7.

Gypsum and hydrated lime are proven effective in mitigating erosion in dispersive soils by displacing sodium
ions on clay particles and replacing them with calcium. This cation exchange improves soil structure, increases
shear strength, and enhances resistance to tunnel and surface erosion. The effectiveness of treatment is
influenced by the soil’s properties; higher application rates of gypsum are typically required for soils with greater
cation exchange capacity, elevated pH, and lower Emerson Class numbers. Application guidelines should be
based on laboratory test results, including Emerson Class assessment, to ensure appropriate treatment
dosages.

Table 7 Prescribed gypsum and hydrated lime application rates — see Emerson soil testing results

E:::::,:lass soil :);psumlHydrated Lime Application Rate pH < Gypsum Application Rate pH > 7.5
Class 3 010 0.3 kg/m2 0.2-0.5kg/m2

Class 2 0.5 kg/m2 1.0 kg/m2

Class 1 1.0 kg/m2 1.5 kg/m2

Where practicable, vehicle driveways and parking areas should be located on level or gently sloping terrain to
minimise the need for deep excavation and reduce disturbance to dispersive soils identified on Site.

General Recommendations

To minimise disturbance and erosion in areas where Class 1 dispersive soils have been identified, the following
measures are recommended:

e Drainage Control: Construct soil cut-off mounds or shallow interceptor trenches in non-dispersive
soils, no deeper than 0.2 m above the interface with Class 1 dispersive soils. These should be
positioned upslope of any proposed cuts to divert surface water before it reaches vulnerable areas.

e Chemical Treatment: Apply gypsum or hydrated lime to exposed dispersive soils where surface water
movement is expected—particularly on freshly cut embankments, filled areas, service trenches, and
zones where topsoil has been removed.

e Surface Protection: Cover all severely dispersive soils with either impermeable surfacing (e.g. paving)
or a layer of non-dispersive topsoil to reduce erosion and limit moisture ingress.

e Batter Stabilisation: Place non-dispersive topsoil over freshly cut batters to protect against surface
erosion and reduce the likelihood of tunnel initiation.

¢ Remediation of Existing Tunnels: Where tunnel erosion has already occurred, additional stabilisation
of natural or constructed drainage gullies may be required. This may include the use of sand barriers
and, in more severe cases, geotextile-wrapped drainage rock structures. When correctly designed,
such barriers can intercept subsurface flow, promote controlled surface discharge, and direct water
away from at-risk areas.
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Key Management Measures for Dispersive Soils in Cut Embankments:

Surface water drainage can erode dispersive soils in embankment cuts. Groundwater discharge may worsen
tunnel erosion by accelerating the development of secondary porosity—where subsurface flow progressively
enlarges voids within the soil mass, leading to tunnel formation and internal instability. Management
considerations:

Topsoil Removal Risks: Earthworks commonly begin with the removal of non-dispersive topsoil, which
often acts as a natural protective layer. Once removed, the underlying dispersive soils become highly
vulnerable to erosion.

Barrier Construction in Cut Slopes: Where excavation is necessary, erosion can be mitigated through
immediate installation of physical barriers:

0 Place a sand layer (sand barrier) over exposed dispersive soil within the cut to interrupt flow

paths.

0 Construct an earth retaining wall in front of the cut to contain soil and stabilise the slope face.
Timely Implementation: All erosion control measures must be implemented immediately following
excavation to prevent the initiation of tunnel erosion.

Use of Retaining Structures: Low-height retaining walls (e.g., timber sleeper walls) constructed at the
base of cut faces can assistin retaining eroding soils and maintaining the effectiveness of sand barriers.

Sand Barriers

To manage dispersive soils exposed in cut slopes, the following layered treatment is recommended:

Chemical Stabilisation: Apply gypsum or hydrated lime at application rates specified in Table 29,
based on Emerson Class testing.

Sand Layer: Install a minimum 100 mm thick layer of clean, free-draining sand to act as a barrier and
interrupt preferential flow paths.

Topsoil Cover: Place a layer of non-dispersive, free-draining topsoil (such as loam) over the sand barrier
to retain the sand in place and facilitate effective revegetation or application of surface treatments.
Erosion Control: Implement surface erosion protection measures as outlined in the Erosion Control
section to prevent wash-off and maintain system effectiveness.

Retaining Walls

The following measures are recommended when constructing retaining walls in areas with dispersive soils:

Retaining walls should be founded on bedrock or non-dispersive soils to reduce the risk of tunnel
erosion and structural instability.

Where walls are constructed in Class 1 dispersive soils, freshly cut surfaces may be treated with
gypsum or hydrated lime at application rates specified in Table 29 to reduce erosion potential.

Drainage

Effective drainage is critical in dispersive soil environments to prevent erosion, tunnel formation, and structural
damage. The following measures are recommended:

Divert surface water away from cut and fill slopes to reduce infiltration into dispersive soils.

A sealed toe drain is essential to prevent water from soaking into freshly cut dispersive soils and
migrating through dispersive fill layers beneath paved surfaces.

For optimal surface drainage over Class 1 soils, install concrete spoon drains in preference to earthen
swales to minimise erosion risk.

Where earthen swale drains are used, stabilise Class 1 soils with gypsum or hydrated lime at a rate
adjusted to soil pH. A liner (e.g. 20 mm bentonite layer) beneath topsoil and turf may be used to limit
vertical water infiltration.

Subsurface drains installed in Class 1 soils should be backfilled with a sand mix containing 2% gypsum
or hydrated lime to inhibit dispersion and maintain flow pathways.

Non-perforated drainage pipes should be used to divert water away from identified groundwater
discharge points, limiting further erosion.
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Filling

The use of dispersive soils as fill presents a significant risk for tunnel erosion, especially where water movement
is poorly controlled. The following measures are recommended to reduce risk and ensure long-term stability:

e Dispersive soil used as fill is highly susceptible to tunnel erosion, particularly when exposed to
concentrated surface or groundwater flow.
e Groundwater can migrate along the base of and within fill layers, initiating erosion of dispersive
materials and undermining overlying structures.
e Allproposed filling, especially within or near building footprints, should be carefully managed. This may
involve either:
0 Removal of Class 1 dispersive soil from beneath the structure, or
0 Chemical treatment of dispersive fill using gypsum or hydrated lime, applied to the surface of
each compacted lift.
0 Preventing water from intercepting dispersive soil by liming the fill or with careful drainage
management
e  When chemically treating fill:
0 Use 300 mm thick lifts with full application rates as specified in Table 29.
o0 For 150 mm thick lifts, halve the application rate accordingly.
e Ensure compaction is achieved close to optimum moisture content, particularly in areas adjacent to
footings and structures.
e Paved surfaces over filled areas significantly reduce the risk of tunnel erosion, if cut-off drains are
installed to prevent water ingress at the fill base.
o Where feasible, spoon drains and pavement edges at the toe of cut batters should be founded on non-
dispersive soil or bedrock to intercept all surface water and eliminate seepage pathways.
e |ftopsoil is removed prior to filling, and it is classified as slightly dispersive (Class 3) or non-dispersive
(Class 4 or higher), it may be replaced with a liner or imported non-dispersive material to protect the
dispersive fill beneath.

Roofed and Paved Area Stormwater Management

All captured water on-site, including roof runoff, must be managed to remain at the surface and be evenly
dispersed downslope across the Site. Roof runoff must be directed to detention tanks, with overflow discharged
via surface irrigation—not into soakage pits. Due to the absence of non-dispersive topsoil, imported loam is
required in irrigation areas. Irrigation must either:

1. Be delivered just below the surface, draining directly into the imported loam without contact with
dispersive soils; or

2. Be applied via above-ground sprinklers onto imported loam to prevent erosion and maintain surface
stability.

Runoff from pavements and other impervious surfaces must either be captured and redirected into detention
tanks for controlled redistribution.

For driveways, runoff should be directed via cross-slope or in-slope alignment into lined side drains or swales.
These must convey collected water to designated redistribution areas —such as detention tanks with surface
irrigation or into distribution swales. Overflow must be dispersed across imported loam soils which is not
located upgradient or downgradient of existing structures and ensuring water is not concentrated near
foundations or fill. If distribution swales are used, they must be lined, constructed with low gradients, and
designed to promote sheet flow rather than concentrated runoff. Distribution swale overflow must discharge
onto non-dispersive imported loam soils.

Service Trenches

An effective measure to prevent stormwater ingress into backfilled service trenches is to ensure the trench
surface is well sealed with non-dispersive soils or stable topsoil. As an additional site-specific recommendation,
service trenches should be backfilled with compacted sand, which will help prevent water channelisation and
reduce the risk of tunnel erosion along trench alignments.
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DPIPWE 2009 Dispersive Soils and their Management. Technical Reference Manual. Sustainable Land
Use Department of Primary Industries Water and Environment.
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Appendix H Foundation Maintenance & Footing Performance (CSIRO)
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