
 

 

 

 

 

 

 



 

 

 

 

 

 

 

  

  

 

  

 

This document presents the results of the preliminary geotechnical investigation conducted for the 

aforementioned project and is detailed for the sole use of the intended recipient. Should you have any 

questions related to this report please do not hesitate to contact the undersigned.  
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Ground Science Pty Ltd (Ground Science) has prepared this report to present the results of the preliminary 

geotechnical investigation for the proposed subdivision development to be located at 112 ï 126 Old 

Warrandyte Road, Donvale, Victoria (herein referred to as the ñsiteò). The commission was performed at the 

request of Daniel Dietrich of Verve Projects Pty Ltd (herein referred to as the óClientô) on behalf of Mullum 

Pty Ltd (herein referred to as the óPrincipalô).  

It is understood that the proposed development will comprise of 56 residential allotments, internal access 

roads and associated underground services. Minor earthworks to construct building platforms will also form 

part of the development. The scope of works for this geotechnical investigation was conducted in general 

accordance with Ground Science proposal GSP2014043 AA dated 15 May 2014, which was prepared in 

response to the Clientôs brief dated 9 May 2014.  

The professional advice provided in this report is based on the information provided at the time of the report 

preparation and may not be valid if changes are made to the site, the development proposal or the 

construction methods. In the event of such changes, further advice should be sought from Ground Science. 

 

The objectives of the investigation were as follows: 

¶ Assess the subsurface conditions at the site relevant to the proposed development; 

¶ To provide a preliminary site classification for the proposed allotments; 

¶ Provide preliminary advice regarding suitable founding systems; 

¶ To provide comments and recommendations regarding excavation conditions and construction of 

controlled fill.  

 

 

The fieldwork was performed on 30 May 2014 and comprised the excavation of 19 test pits (TP1 ï TP19) at 

the locations shown on Figures 1 - 3 in Appendix A. The test pits were excavated with the use of a tracked 

excavator supplied and operated by Fryôs Earthmoving services and were extended to depths of between 

0.6m and 2.3m below the existing surface levels. Soil samples were recovered from selected test pits for 

visual assessment and laboratory testing. On completion the test pits were backfilled with the excavated 

spoil and surface track rolled with the excavator. 

The fieldwork was performed by a suitably qualified engineering geologist from Ground Science who located 

the test pits, supervised the drilling, recovered test samples and logged the soils.  

 

The laboratory testing comprised of 5 shrink/swell index (ISS) tests, retrieved from the natural soils. The 

laboratory tests were conducted in Ground Scienceôs NATA accredited in-house testing facility located in 

Thomastown, Victoria. The results of these tests have been considered in the preparation of this report and 



 

 

 

 

 

are presented in Appendix C.   

 

The Geological Survey of Victoria Ringwood mapsheet (scale 1:63,360) indicates the site is situated over 

Silurian aged Anderson Creek Formation siltstones and sandstones. Quaternary aged alluvial soils are 

expected to exist adjacent to the Mullum Mullum Creek. It should be noted that this desktop study does not 

take into account potential fill soils which may exist within the existing earth dams and where existing 

dwellings are located. 

 

The site is bordered by Illawong Drive and Mullum Drive to the south and Old Warrandyte Road to the west 

and north. Mullum Mullum Creek is located on the northern boundary of the site. Access to the site is 

provided through Illawong Drive. At the time of our investigation, the topography of the site was generally 

variable and sloped downward steeply to moderately towards Mullum Mullum Creek. Several trees of 

different sizes are scattered across the site. Two existing dwellings are located on the eastern and western 

section of the site. Two existing earth dams are located in the vicinity of the existing dwelling located in the 

western portion of site and currently retain water. Existing residential dwellings border the site to the east 

and south. Furrows from obsolete orchards exist on the western and eastern portions of the site. Existing 

Aboriginal archaeological sites were noted at four different locations. Some field drainage lines were 

observed during the investigation. At the time of our visit, the surface of the site was trafficable by a 4WD 

utility vehicle and a tracked excavator.    

 

The subsurface conditions encountered in the test pits are described in the test pit logs presented in 

Appendix B. In summary, the soils generally comprised 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 residual soils. Penetration refusal was 

encountered during the performance of most test pits with the exception of test pits TP8 and TP16. The 

depths at which penetration refusal was encountered is presented in the table below: 

  

TP1 Lot 34/35 1.1 

TP2 Lot 35/36 1.25 

TP3 Lot 34/44 0.6 

TP4 Lot 45/46 1.4 

TP5 Lot 47/48 0.7 

TP6 Lot 48/49/51 1.0 

TP7 Lot 54/55 0.8 

TP9 Lot 31 1.25 



 

 

 

 

 

TP10 Lot 25 1.2 

TP11 Lot 27/28 1.0 

TP12 Existing Backfilled Swimming Pool 1.3 

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 was not encountered in the test pits during the field investigation. It is noted that groundwater 

levels can vary seasonally and with changes in drainage conditions. Groundwater can also be locally 

perched within fill materials. 

 

The results of the laboratory tests are presented in Appendix C and are summarised in Table 1:  

TP4 Lot 45/46 0.3 - 0.6 Clayey SILT 0.2 

TP8 Lot 37/39/41 0.3 - 0.6 Clayey SILT 0.2 

TP9 Lot 31 0.3 - 0.6 CLAY 2.2 

TP15 Lot 11/12 0.25 - 0.55 CLAY 1.2 

TP18 Lot 4 0.3 - 0.6 Silty CLAY 0.6 

 

 

 

Test pit TP12 was extended within the existing backfilled swimming pool located adjacent to the existing 

dwelling on the eastern section of the site. The soils encountered within this test pit generally comprised of 

uncontrolled fill which consisted of clayey silt, overlying silty clays and silty gravels at deeper depths. Trace 

fine to coarse sub-angular gravels were observed within the silty clay horizon.  

Penetration refusal was encountered at 1.3m below the existing surface level at the time of our investigation 

which we anticipate to be the concrete base of the existing backfilled swimming pool. It is understood that as 

part of the construction works, these materials will be removed and the excavation spoils potentially used as 



 

 

 

 

 

controlled structural fill. Based on our observations within this test pit, the silty clays are considered suitable 

for use as structural fill provided the soils are assessed as suitable at the time of construction. The clayey 

silts and silty gravels are not considered suitable for use as structural fill however may be used for non-

structural fill or landscaping purposes. Given 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.  

 

It is understood that some areas of the site was previously utilised as orchards. Test pits TP1 - TP3 and 

TP13 were excavated in these areas. The soils encountered within these test pits generally comprised of a 

thin layer of topsoil (between 0.1m - 0.3m), which overlies natural silty clays. Penetration refusal was 

encountered in these test pits at depths ranging from 0.6m - 1.25m from existing surface levels. 

At the time of our investigation, minor surface roots were observed however noted to not be significant. 

Excavations in these areas are likely to encounter some surface topsoil and potentially near surface roots 

before transitioning into the natural soils.  

 

It is understood that the proposed development will comprise of 58 residential allotments. As per discussions 

with the Client, we understand that these allotments will range from approximately 1,000m2 to 3,500m2. The 

proposed building envelope locations are unknown at the time of preparation of this report. Earthworks on 

this site to form building platforms for the proposed residential dwellings are understood to be minimal. Cut 

and fill processes are understood to not exceed 1m. It is noted that some trees will be removed and some 

retained as part of the development.  

The subsurface soil profile, level of earthworks, presence of fill, trees and reactivity of the soils will influence 

the site classification for the proposed allotments.  

The test pits have shown a generally natural soil profile comprising a relatively thin topsoil layer, overlying 

natural silty clays/clayey silts of variable plasticity, which in turn overlie weathered siltstone/sandstone. 

Penetration refusal was encountered at variable depths over the site as shown in Table 1.  

The preliminary site classification was conducted in general accordance with AS2870 (2011) óResidential 

Slabs and Footingsô. The following site characteristics and parameters were used in the preliminary site 

classification assessment: 

¶ Climatic Zone (Figure D1): 2; 

¶ Depth of design suction change (HS): 1.8m; 

¶ Soil Profile Group (Table D1): Group 3. 

The site classification is assigned based on an assessment of the characteristic surface movement (ys) in 

accordance with the calculation method outlined Section 2.3 of AS2870 (2011). The instability index or 

shrink swell index (ISS) is the key parameter used in this calculation and is obtained from the laboratory 

shrink swell index test. For the purpose of this report, we have considered a shrink/swell index of 1.2% and 

2.2%.  

Based on the laboratory test results, the shrink swell index values were noted to range 0.2% to 2.2% which 



 

 

 

 

 

is typical of residual sedimentary deposits. The site classification applicable to various scenarios is further 

detailed below.  

 

The site classification for a ónatural siteô applies where a full clay profile depth of 1.8m is achieved (ie no 

bedrock within 1.8m), no trees are located within the influence distance of the site and the soils are natural 

(ie no fill).  

Based on the results of the geotechnical testing, the geological setting and with reference to Table D1 of 

AS2870-2011, a site classification of Class M is considered applicable with an assessed characteristic 

surface movement (ys) in the range of 20mm to 40mm. 

 

The site classification for a ónatural site with treesô applies where a full clay profile depth of 1.8m is achieved 

(ie no bedrock within 1.8m) and the soils are natural (ie no fill).  

A site classification of Class P is considered applicable where an allotment is in close proximity to existing 

individual or groups of trees which may cause abnormal moisture conditions. In accordance with AS2870 

(2011), a site classified as Class P may be reclassified taking into account the presence of trees and 

reassessing the applicable yS value. 

Based on the results of the geotechnical testing, the geological setting, presence of trees and with reference 

to Table D1 of AS2870-2011, a site classification of Class M - Class H1 is considered applicable with an 

assessed characteristic surface movement (ys) in the range of 20mm to 40mm (Class M) and 40mm 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) have been removed. 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. 

 

The site classification for a ócontrolled fill siteô applies where a site has more than 0.4m of clay fill placed and 

compacted to Level 1 procedures as detailed in AS3798-2007 óGuidelines on Earthworks for Residential and 

Commercial Developmentsô.  

For allotments with controlled fill, the site classification will depend on the 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 profile over time with 

seasonal shrinkage and swelling will not be present. The absence of these cracks increases the 

characteristic surface movement (ys) over that of a natural clay site. It is recommended that controlled fill 

materials be carefully selected and reactive clays avoided, where practicable. The 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 fill. Based on the results of the geotechnical testing, the geological setting and with 



 

 

 

 

 

reference to Table D1 of AS2870-2011, a site classification of Class M - Class H1 is considered applicable 

with an assessed characteristic surface movement (ys) in the range of 20mm to 40mm (Class M) and 40mm 

to 60mm (Class H1). 

 

The site classification for a ócontrolled fill site with treesô applies where a site has more than 400mm of 

controlled clay fill and is located within the influence distance of trees or tree groups.  

Based on the results of the geotechnical testing, the geological setting, presence of controlled clay fill, 

presence of trees and with reference to Table D1 of AS2870-2011, a site classification of Class H1 - Class 

H2 is considered applicable with an assessed characteristic surface movement (ys) in the range of 40mm to 

60mm (Class H1) and 60mm to 75mm (Class H2). 

Given the potential variable site conditions once the earthworks and removal/retention of trees have been 

completed, individual allotments will require a site specific site classification based on the actual subsurface 

profile at the time of construction. Different site classifications may apply for the various allotments across 

the site.   

 

Building footings should be founded beneath any topsoil or uncontrolled fill and within the natural stiff to hard 

clay soils. Footings founded within these materials may be designed using a maximum allowable bearing 

pressure of 100kPa. Footings founded on weathered bedrock may be designed using a maximum allowable 

bearing pressure of 200kPa. The depth, degree and continuity of bedrock should be confirmed by a suitably 

qualified geotechnical engineer/engineering geologist.  

The minimum founding depths for various footing types as presented in AS2870 (2011) should be adopted. 

Footings should not be founded within any uncontrolled fill.  

It should be noted that the use of standard footings in accordance with AS2870 (2011) is only applicable for 

buildings having loadings and a construction style similar to that of a residential dwelling. Given the reactivity 

of the subsurface profile, the following precautions should be adopted to assist in the management of 

reactive soil movements: 

¶ The surface of the site should be graded away from buildings such that run-off drains away and 

water cannot pond against the building. Where practicable the use paving against the edge of 

building can reduce the potential for moisture variations; 

¶ Restrict tree planting in the vicinity of the building. On Class M sites trees should be located no 

closer to the building than 0.75 times their mature height and 1.0 times their mature height on 

Class H1 and H2 sites. This distance should be increased for groups or rows of trees; 

¶ Plumbing, drainage and other services that have the potential to allow the ingress of water should 

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 

ingress of water. Any leaking or damaged underground services should be repaired promptly; 

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



 

 

 

 

 

 

weather for extended periods. Water should not be allowed to pond in these areas nor should they 

be left unprotected to dry and crack. 

 

The onsite natural soils are considered suitable for use as controlled fill, subject to an assessment of the soil 

condition at the time of construction and careful sorting, mixing, as may be required. The on-site soils may 

be used beneath pavements provided the CBR value is not less than the design value adopted for the 

pavements, or else the pavements should be redesigned for the actual CBR value of the fill material, and 

further advice sought.  

The onsite clays may be considered for use beneath buildings provided careful consideration is given to the 

potential for an increase in the reactivity of the profile from its natural condition due to remoulding and the 

loss of shrinkage cracks, as is discussed in Section 8.1.3 of this report. The low to medium plasticity clays 

are considered are preferable. Alternative materials may be considered and further advice should be sought 

from Ground Science where alternative materials are proposed.   

All imported soils should have a clean fill certificate. Ground Science can assist with material testing on 

imported soils.  

 

Temporary batter slopes excavated in the natural clays soils up to 3m in height should not be steeper than 

1H:1V (45o) and permanent batter slopes of up to 3m in height should not be steeper than 2H:1V (27o). It is 

noted that flatter batters may be required for maintenance purposes and in areas where uncontrolled fill is 

present. Further geotechnical advice should be sought should higher or steeper batter slopes be 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 if exposed to weather 

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.  

 

 

 

 

 



 

 

 

 

 

 

This report only serves as a factual, limited scope geotechnical investigation for the proposed site. It must 

be noted that due to the limited scope of the investigation, all findings and advice provided 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 

report 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 parts of the site might differ from those found. If 

further sampling reveals soil conditions significantly 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 soils and Ground 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 Scienceôs assessment is based on information that existed at the time of the preparation of this 

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 cannot 

be used to assess 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 limitations. Ground Science did not perform a complete assessment of all possible 
conditions or circumstances that may exist at the Site.  If a service is not expressly indicated, it should not 
be assumed it has been provided.  If a matter is not addressed, it should not be assumed 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 by Ground Science for incomplete or inaccurate data 
supplied by others, even 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 COPYRIGHT- all rights reserved. No part of this document may be reproduced or copied 

in any form or by means without written permission 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 only 

of the party to whom it is addressed and for no other purpose. No responsibility is accepted to any third 

party who may use or rely on the whole or any part of the content of this submission. No responsibility will 

be taken for this report if it is altered in any way, or not reproduced in full. This document remains the 

property of Ground Science Pty Ltd until all fees and monies have been paid in full. 

 



 

 

 

 

 

 

¶ AS1289 Testing of Soils for Engineering Purposes. 

¶ Geological Survey of Victoria, Ringwood Geological Mapsheet, 1:63,360. 

¶ AS2870 ï 2011 Residential Slabs and Footings. 

¶ AS3798 ï 2007 Guidelines on Earthworks for Residential and Commercial Developments.  

 



 

 

 

 

Figure 1: Site Locality Plan 
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