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preliminary geotechnical investigation

1. INTRODUCTION

Ground Science Pty Ltd (GrBuigshcehas prepared this repgotésenthe results dfiepreliminary
geotechnical investigafmrthe proposedubdivisiolevelopmerib belocated ail2i 126 Old
Warrandyte Ro&bnvalgVictorigheeinreferred to as tfeta). The commissiaasperformedt the
request dbaniel Dietridf Verve Projects Pty (ttdrai referred to as tfdieny on behalf of Mullum
Pty Ltd (herein referredstod he O Pri nci pal 6)

It is understood that the proposed developheamhprise of 56 residential allotments, internal access
roadsand associateshderground serviddor earthworks to construct building platforms will also form
part of the developm@&he scope of works for this geotechnical investgatoniucted in general
accordance with Ground Sciemgosal GSP2D3AA dated5 May 2014vhich was prepared in
response to to&May2014i ent 6s brief dated

The professional adviceviied in thigport is based on the information provided at thestiepodf th
preparation and may not be valid if changes are made,tthéheéesitdopment propasathe
construction metedd the event of such changes, further advickeshougght from Ground Science.

2.  OBJECTIVES
Theobjectiveof the investigatioare as follows:
9 Assess the subsurface conditions at the site relevant to the proposed development;
9 To provide a preliminary site classification for the proposed allotments;
1 Pmoude preliminaaghice regardinguitable founding systems
1

To provide comments mmbmmendations regarding excavationnsantigonstructioof
controlled fill

3.  SCOPE OF WORKS
31 FIELDWORK

The fieldwork was perforome80 May 2044d comprised tiecavation of 19 test pits (THL9 at

the locations shown on Figly& in Appendix Ahetest pits were excavated with the usecked

excavatos uppl i ed and oper at eandwergextéhded b sleptisaof bettvearm v i n g
0.6mand2.3m below the existing surfawels Soilsamplesvererecoverefromselectedest pitfor

visual assessment daloloratory testinQn completion the test pits were backfilled with the excavated
spoilandsurfacérack rolled with the excavator

The fieldwork was perforoyeal suitably qualified engineering geologist from Ground Science who located
the test pits, supervised the drilling, recovered test samples and logged the soils.

3.2 LABORATORY TESTING

The laboratory testing comprised of Igsgheihindexsd) tests, retrieved from the natural soils. The
| aboratory tests were condu édousedestinghfaciBy lacateddn Sci en
Thomastown, Victofiae results of these tests have been considered in trenpepasateport and
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are presented in Appendix C.
4. GEOLOGY

TheGeologicaburvey oVictoriRingwoodhapsheet ¢ale 183,36Dindicateshe site is situated over
Silurian aged Anderson Creek Formation siltstones and .sQndstonasgged alluviaoils are
expectetb exist adjacent to the Mullum Mubein @ should be notedtthatdesktop study does not
take into account potential fill soils whigxistayithin the existing earth dams and where existing
dwellings are located.

S.  SITE DESCRIPTION

Thesiteisbordered by Illlawong Drive and Mullum Drive to the south and Old Warrandyte Road to the west
and northMullum Mullum Creek is located on the northern boundary Afctesteitthe site is
providedhroughllawong DrivAt the e of our investigation tdpegraphgf the sitevas generally
variable and sloped downward steeply to moderately towards Mullum MdieralCireels. of
different sizes are scattered across the site. Two existing dwellingsrattestacsiethnd westn
sectiorofthesite. Two existiearth damare locatenh the vicinity thie existing dwelllocated in the
western portion of site and currentlywat@igxisting residential dwellings border the site to the east
and souttFurravs from obsolatecharsl exist on the western and eastern portiwestefExisting
Aboriginal archaeological sites maesl at four different locati®®ame field drainage lines were
observed during the investigation. At the time of ausuwifitcehof the site was traffiogblédWD

utility vehicle and a tracked excavator.

6. SUBSURFACE PROFILE

The subsurface conditions encountered in the test pits are described in the test pit logs presented in
Appendix Bn summary, the soils gegarathprised of sandy silts (topsoil) which transitioned into natural
silty/sandy/gravelly clays and clayey silts. Extremely weathered sandstone/siltstone deposits generally
comprising of silty/sandy clay was observed to underlie the natural PcidistEmilsefusas
encountereduring the performanceno$ttest pitsvith the exception of test pits TP8 and TP16. The

depths at which penetration refusal was encisynresexteth the table below:

Table k: Test Pit Penetration Refusal Depth
Test Pit No Location Depth of Penetration Refusal (m)
TP1 Lot 34/35 11
TP2 Lot 35/36 1.25
TP3 Lot 34/44 0.6
TP4 Lot 45/46 14
TP5 Lot 47/48 0.7
TP6 Lot 48/49/51 1.0
TP7 Lot 54/55 0.8
TP9 Lot 31 1.25
Ground
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Test Pit No Location Depth of Penetration Refusal (m)
TP10 Lot 25 1.2
TP11 Lot 27/28 1.0
TP12 Exsting Backfilled Swimming Pg 13
TP13 Lot 18 0.9
TP14 Lot 22 0.7
TP15 Lot 11/12 0.9
TP17 Lot 2/3 1.35
TP18 Lot 4 1.7
TP19 Lot 12/13 1.3

Groundwater wastencountered in tiest pits during the field investigai®noted that groundwater
levels can vary seasonally and with changes in drainage conditions. Groundwater can also be locally
perched within fill materials.

7.  RESULTS OF LABORATORY TESTS

The results of the laboratory tegisesented in Appendix C ansuanenarised Table:1
Table 2: Laboratory Test Result Summary

Test Pit Location Depth Range (m) Soil Type Shrink/Swell Index (%)
TP4 Lot45/46 0.3-0.6 Clayey SILT 0.2
TP8 Lot37/39/41 0.3-0.6 Clayey SILT 0.2
TP9 Lot31 0.3-0.6 CLAY 2.2
TP15 Lot11/12 0.25-0.55 CLAY 12
TP18 Lot4 0.3-0.6 Silty CLAY 0.6

8.  DISCUSSION & RECOMMENDATIONS
8.1 SUBSURFACE SOIL CONDITIONS - EXISTING BACKFILLED SWIMMING POOL

Test pit TP12 was extended within the existing backfilled swimming pool located adjacent to the existing
dwelling on thestern section of the site. The soils encountered within this test pit generally comprised of
uncontrolled fithich consisted of clayey silt, overlying silty clays and silty gravels at deeper depths. Trace
fine to coarse sahgular gravels were obsexitbih the silty clay horizon.

Penetration refusal was encountered at 1.3m below the existing surface level at the time of our investigatiol
which we anticipate to be the concrete base of the existing backfilled swimming pool. It is understood that a
pat of the construction works, these materials will be removed and the excavation spoils potentially used as
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8.2

83

controlled structural fill. Based on our observations within this test pit, the silty clays are considered suitable
for use as structural fill geolthe soils are assessadsuitablat thetime otonstructioifhe clayey

silts and silty gravels are not considered suitable for use as structural fill however may be used for non
structurdill or landscaping purpoSesen the fill soils present in this area, some oversize particles may

be present within the soil matrix which should be removed prior to fill placement.

SUBSURFACE SOIL CONDITIONS - ORCHARD AREA

It is understood that some areas of the site was previously utilised dssouitaM3ITP3 and

TP13 were excavated in these areas. The soils encountered within these test pits generally comprised of
thin layer of topsoil (between 0A.8m), wbh overlies natural silty clays. Penetration refusal was
encountered in these test pits at depths ranging frdr@3h6from existing surface levels.

At the time of our investigation, minor surface roots were observed however noted tot.not be significa
Excavations in these areas are likely to encounter some surface topsoil and potentially near surface roots
before transitioning into the natural soils.

PRELIMINARY AS2870 SITE CLASSIFICATION

It is understood thie proposeatkvelopmentill comprise 58 residential allotments. As per discussions
with the Client, we understand that these allotments will range from approXito 839 AA000eN
proposed building envelope locations are unknown at the time of preparatioBarthiidkseport.

this sitéo form building platforms for the proposed residential dweliegst@rd to be minimal. Cut
and fill processes are understood to not exde&lrioted thabme trees will be removed and some
retained as part of the develdpmen

The subsurface soil profile, level of earthworks, prestees afifillreactivity of the soils will influence
the site classification for the proposed allotments.

The test pits have shown a generally natural soil profile comprisintpia tefsgoiElgyer, overlying
natural silty clays/clayey silts of variable plasticity, which in turn overlie weathered siltstone/sandstone.
Penetration refusal was encountered at variable depths @seshiosvsiia Table 1

The preliminary sitescqai f i cati on was conducted in gener al a
Sl abs and F o o site ohgracteristicS nadamettecaeré asedi imthge preliminary site
classification assessment:

1 Climatic Zone (Figure D1): 2;
1 Depth of desiguction change)H..8m;
1 Soil Profile Group (Table D1): Group 3.

The site classification is assigned based on an assessment of the characteristic surfaée movement (y
accordance with the calculation method outlined Section 2.3 of ASH&YiDs{a0ily. index or

shrink swell indexg)(lis the key parameter used in this calculation and is obtained from the laboratory
shrink swell index t&st: the purpose of this report, we have considered a shrink/swell index of 1.2% and
2.2%.

Based on ¢hlaboratory test results, the shrink swell index values were noted to range 0.2% to 2.2% which
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is typical of residual sedimentary deplositste classification applicable to various scenarios is further
detailed below.

8.3.1 Natural Site

The site classifa t i omaturél sile ap pdl i e slaypadiile depth of 1.8Mmuslathieved (ie no
bedrock within 1.8m), no trees are located within the influence distance of the site and the soils are natura
(ie no fill).

Based on the results of the gentathesting, the geological satithgvith reference to Table D1 of
AS2872011,a site classificationGlassM is considered applicabith an assesselaracteristic
surface movemenj (i the range Zfmm téd0mm

8.3.2 Natural Site with Trees

Thes t e c | a s gatufalisiteavithittéesa p pIr i @s 6where a full <c¢clay pr
(ie no bedrock within 1.8m) and the soils are natural (ie no fill).

A site classification of Class P is considered applicable where iariralitdseptroximity to existing
individual or groups of twgesh may cause abnormal moisture conditiomsdéme@Eaevith AS2870
(201), a site classified &fass P may be reclassified taking into account the presenemdf trees
reassessing tapplicablesyalue

Based on the results of the geotechnical testing, the geolggicesseptiingf tremsd with reference
to Table D1 of AS2@0D01a site classificationCidiss M ClassH1is considered applicafidn an
assessedharactestic surface movemesh ify the range 20mm to 40mm (Class M)4@nun to
60mm(Class H1)

It should be noted that the above site classification is applicable to allotments within the influence distance
of trees or in the event that tree(s) havernegad. As a guide, the influence distance should be taken

as 1 x the mature height of the tree. This distance should be increased if rows or groups of trees are
present.

8.3.3 Controlled Fill Site

The site c ontoledffitd c ap ip ke a stésmaantore thém of clay fijlaced and
compacted to Level 1 procedures as detailed #2AB87898 6 Gui d e | i ResidentmlandEar t hwo
Commercial . Devel opment séb

For allotments with controllethdillsite classification will démenthe thickness of the fill and the

material used as fill. Where clay or similar cohesive soils are used as controlled fill, the site classification
process will need to consider that the cracks that naturally develop within a clay prdfile over time wit
seasonal shrinkage and swelling will not be Tresabisence of these cracks increases the
characteristic surface movemgmiver that of a natural clay site. It is recommended that controlled fill
materials be carefully selected and reactvavdaled, where practicabifie onsite clays are

considered suitable for use as controlled fill.

For the purpose of this report, we have assumed that the onsite clays as observed in our test pits will be
used as controlled Bised on the resultshef geotechnical testing, the geological ssettiwgh
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reference to Table D1 of AS2@YDa site classificatiorCtdss M ClassH1is considered applicable
with an assessetaracteristic surface movemgiim e range 28mm to 40mm (Clagsaht4Omm
to60mm(Class H1)

8.3.4 Controlled Fill Site with Trees

The site clcangdled fiditesvithttreeg8 na g wlri eas 6wher e a site has
controlledlay filand is located within the influence distance of treeswgpgree gr

Based on the results of the geotechnical testing, the geologjmassettimgpf controlled clay fill,
presence of treasd with reference to Table D1 of ABPHZDsite classificatiorCtdss HX Class
H2is considered applicable wwitisaessecharacteristic surface movemgiin (he range4dmm to
60mm (Class H1) &dm td5mm(Class H2)

Given the potential variable site conditions once the earthworks and removal/retention of trees have beer
completedhdividual allotmentd require a site specific site classification based on the actual subsurface
profile at the time of construliferent site classificatiogapplyforthe variouallotments across

the site.

8.4 BUILDING FOOTINGS

Building footings should be fdurefeeath any topsotrmarontrolldl and within the natsti# tdhard

clay soils. Footings founded within these materials may be designed using a maximum allowable bearing
pressure of 100kIFaotings founded on weathered bedrock may beu#sipaedaximum allowable

bearing pressure of 200kPa. The depth, degree and continuity of bedrock should be confirmed by a suitabl
gualified geotechnical engineer/engineering geologist.

The minimum founding depths for various footing types anphk&a@méni) should be adopted.
Footings should not be founded withimcanmyrollfill

It should be noted that the use of standard footings in accordance(20tLjsS@8yGpplicable for
buildings having loadingssanuhstruction stgienilar to that of a residential dw@lineg. theeactivity

of the subsurface profite, following precautisheuldbe adopted to assist in the management of
reactive soil movements:

1 The surfacef the sitshould be graded away from bsididgthat ruoff drains away and
water cannot pond against the buiMiege practicable the use paving against the edge of
building can reduce themtial for moisture variations;

1 Restrict tree planting in the vicinity of the building. On ClaseMs$itedd be located no
closer to the building than 0.75 times their matuamdhkigtimes their mature height on
Class H1 and H2 sit&his distance should be increased for groups or rows of trees

1 Plumbingdrainag@nd other services that tla@epotential to allow the ingress obhmid
be avoided beneath buildings. Where service trenches are to pass beneath or near to the building
they should be backfilled with a low permeability material, such as compacted clay, to prevent the
ingres®f water. Any leaking or damaged undergroceslsteuid be repaired promptly;

1 During construction the exposed footing excavations in clay should not be left exposed to the
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85

8.6

weather for extended periods. Water should not be allowed to pondindhsbewdd:they
be left unprotected to dry and crack.

SUITABLE CONTROLLED FILL MATERIALS

The onsite natusailsare considerasditable for use @antrolleill, subject to an assessmehe doil

condition at the time of construction andsoatiefiixing, as may be requifée. orsitesoilsmay

be usedeneattpavementprovided th€EBR valués not less than the design value adopted for the
pavemest or else the pavements should be redesigned for the actual CBR value of,thadill materia
further advice sought.

The onsite clays may be consifterege benedbildingprovided careful consideration is given to the
potential for an increase in the reactivitprofitedrorts natural condition due to remoulding and the
lossof shrinkage cracks is discussed in SectiaB 8f1his repoffhe low to medium plasticity clays

are considered are preferalilernative materials may be considered and further advice should be sought
from Ground Science where alternativalsrateproposed.

All imported soils should laagkean fill certificate. Ground Science can assist with material testing on
imported soils.

BATTER SLOPES

Temporary batter slopes excawvated natural clays saso3m in heighstould not be stper than

1H:1V (#pand permanent batter slopes oBopitcheight should not be steeper than 2H:1Ng27

noted that flatter batters may be required for maintenance purposes and in areas where uncontrolled fill i
present. lirther geotechnieaalvice should be sowgtdulchigheior steepdpatter slopese proposed

or where batter slopes are required within uncontrolled fill soils

Batter slopes are likely to be subject to fretting and local loss of material, particularly ifegxposed to weath
for extended periods. Drainage should be provided at the top of batter slopes to divert runoff away from the
slope face. Permanent batter slopes should also be protected from erosion by vegetation or proprietary
protection systems.

For & on behalf of
Ground Science Pty Ltd
Gee Singh
BE (Hons) Civil
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LIMITATIONS

This report only serves as a factual, limited scope geotechnical investigation for the proposed site. It mus
be noted that due to the limited scope of the investigationaaltl fatiriagsprovided with this report

are solely for reference purposes. This type of investigation (as per our commission) is not designed or
capable of locating all soil conditions, (which can vary even over short distances). The advice given in this
reprt is based on the assumption that the test results are representative of the overall soil conditions.
However, it should be noted that actual conditions in some si@rtsightraiffer from those found. If

further sampling reveals soil conditipricantly different from those shown in our findings, Ground
Science must be consulted. This report does not constitute a design but may be used by others to include
the details for such design.

It is assumed the site is clean of contaminated! $ailsuad Science Pty Ltd does not accept any
responsibility for any such soils.

It is recognised that the passage of time affects the information and assessment provided in this document
Ground Scienceds assess men tthe tine ofthe prepdrationnof thisn f o r ma
document. It is understood that the services provided allowed Ground Science to form no more than an
opinion of the actual site conditions observed during sampling and observations of the site visit and canno
be used tassess the effects of any subsequent changes in the quality of the site, or its surroundings, or
any laws or regulations.

The scope and the period of Ground Science services are described in the proposal and are subject to
restrictions and limitationeui@ Science did not perform a complete assessment of all possible
conditions or circumstances that may exiSlitaet i@ service is not expressly inditatieollchot

be assumé it has been provided. If a matter is not addrestsedd ndie assume that any

determination has been made by Ground Science in regards to it.

Where data has been supplied by the client or a third party, it is assumed that the information is correct
unless otherwise stated. No responsibility is accepted Bgi@moarfor incomplete or inaccurate data
supplied by otheeven if such work has been performed by a third party suggested by Ground Science

Any drawings or figures presented in this report should be considered only as pictorial evidence of our work
Therefore, unless otherwise stated, any dimensions should not be used for accurate calculations or
dimensioning.

This document is COPYRi@MHrights reserved. No part of this document may be reproduced or copied

in any form or by means without watteission by Ground Science Pty Ltd. All other property in this
submission shall not pass until all fees for preparation have been settled. This submission is for the use onl
of the party to whom it is addressed and for no other purpose. Ny resmuest#lt to any third

party who may use or rely on the whole or any part of the content of this submission. No responsibility wil
be taken for this report if it is altered in any way, or not reproduced in full. This document remains the
property ofr@und Science Pty Ltd until all fees and monies have been paid in full.
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Figure 1: Site Locality Plan
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