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 Site sub-soil class: Ce

 Hazard Factor (Z): 0.09

Site classification
Swell ys values have been calculated in accordance with AS2870-2011. Although AS2870-2011 is
considered appropriate for this application, the design should be also based on engineering principles.

The site in its current condition is classified as CLASS P (problem site) due to the presence of significant
number of trees at surrounding area, which would cause abnormal moisture condition.

However, taking into account the effects of trees in accordance with AS2870-2011, the characteristic
surface movement of 20mm may be adopted. It should be noted that the ys = 20mm is between S-M
classification. The values provided do not include any allowance for controlled fill nor for removal of
existing structures. The structural designer should consider the possible effects of future works,
including but not limited to retaining wall removal, removal of vegetation, controlled fill operations, and
construction that straddles edges of existing retaining wall with different sub-surface conditions.

It must be emphasised that in classifying this site, FMG Engineering did not place sole reliance on the
borehole log by means of being an absolute representation of all existing subsurface conditions at this
site. The followings have also been taken into consideration.

 The broad experience of FMG Engineering

 Well established and relevant local knowledge of the general behavioural characteristics of
foundation soils in the vicinity of the site

 Specific geotechnical reports and classification on adjacent sites which were referred to

 FMG Engineering’s vast experience relating to past performance of existing structures in the
general area

 Published geological maps

4.0 Laboratory testing
Atterberg limit & particle size distribution

Atterberg limit, Particle Size Distribution (PSD) testing, moisture content, plastic limit, plasticity index
and etc. were performed to assist in assessing the engineering characteristics of the material. Tests were
carried out in accordance with Australian Standard AS1289, “Methods of Testing Soil for Engineering
Purposes”.

The laboratory testing results have been attached in Appendix B and a summary of the testing results
is presented in below Table 3 and 4.
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Scheduling of earthworks

During the wetter months of the year, particularly during winter and spring when evaporation rates are
low, it is anticipated that it may be difficult to conduct earthworks at the site. Where possible all
earthworks should be scheduled during the drier months of the year.

Working platform and trafficability

Given fill materials and natural sub-surface soil profile, the trafficability of the site would be expected to
be worsen during or following periods of wet weather/event where the surface is not sealed. This may
cause problems with construction vehicles getting bogged.

Excavation potential

All soils encountered are expected to be readily excavated using conventional earthmoving equipment
such as bucket type excavators.

Although refusal was met in all boreholes conventional earthmoving equipment is expected to be
adequate during site works. Excavation within FILL material and SAND based soils may experience short
term instability and shoring and/or over excavation may be required.

Service trenches and easements

Where service trenches or easements are close to the footings, the footings are to be supported on
piers constructed to sufficient depth that a line drawn at 30 degrees for FILL and sandy soils and 45
degrees for clayey soils from the base of the pier/s cuts the service trench line below the base of the
service trench.

Service trenches in the extremely weathered rock may be stable in the short term if cut vertical. However,
service trenches may require shoring, or appropriate benching and battering to comply with WHS
Guidelines.

Site drainage

The construction area is to be graded away from the structures so water drains to collection sumps and
cannot pond beside or adjacent to the footings. On the cut side, water must drain away along the base
of the cut. Provide a spoon drain if necessary. During construction provide temporary stormwater drains.

The condition of the subgrade soils is expected to be generally suitable to support construction traffic
for subgrade preparation, and to allow specified minimum compaction standards for the subgrade and
overlying pavement layers to be achieved. However, it will be important to maintain good surface
drainage of the pavement subgrade at all times during construction. Any subgrade soil that does
become over-wet and soft should not continue to be compacted but instead should be allowed to dry
out. Alternatively, the over-wet, soft/loose soil can be boxed out and replaced with backfill.

Existing fill

The existing fill is considered uncontrolled, and not suitable to support permanent loads. The existing
fill may be used as temporary formwork to support ground slabs provided:

 Total imposed loads including construction loads and weight of plastic concrete does not
exceed 5kPa

 Thickness of existing fill is confirmed to not exceed 0.40m
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 Exposed fill subgrade is proof-rolled with a vibrating roller minimum 2tons compactive effort
and minimum 4 passes in each of two orthogonal directions.

6.0 Important notes about the interpretation
and use of this geotechnical report

These notes are offered to help in the interpretation of your Geotechnical Report.

The level of investigation and degree of certainty required is dependent upon the complexity of the
proposed construction.

Should a more conclusive assessment be required regarding the subsoil conditions at the property, FMG
Engineering can arrange to undertake a more detailed study including further sampling and laboratory
testing.  There will always be uncertainties arising from the practical limitations of the extent and nature
of site testing and localised changes in soil conditions may not be found in any cause.

This report should be read as a whole. Borehole logs should not be separated from the body of the
report and interpreted independently.  The whole of this report should be provided to contractors in
order to provide the best available information to the contractors.  To avoid any misinterpretation of
the contents of the report consult the geotechnical engineer for any queries or proposed changes or
unexpected conditions.

The limitations of a geotechnical investigation
Although the information provided by a geotechnical investigation can reduce exposure to such risks,
no geotechnical investigation, however diligently carried out, can eliminate them.  Even a rigorous
professional assessment may fail to detect all subsoil and ground water variations on a site.  The geology
of the site may make predicting changes difficult.

A geotechnical investigation is based upon a unique set of project conditions.

Your report should not be used:

 When the nature of the proposed development or use is changed, for example if a residential
development is proposed instead of a commercial one

 When the size or configuration of the proposed development is altered

 When the location or orientation of the proposed structure is modified

 When there is a change of ownership

 For application to an adjacent site.

The circumstances about a particular development or contract may require a specified approach to the
assessment of soil and groundwater conditions.

To help avoid costly problems, refer to your consultant to determine how any factors which have
changed subsequent to the date of the report may affect our recommendations.
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Geotechnical ‘findings’ are professional estimates
Site assessment identifies actual subsurface conditions only at those points where samples are taken,
when they are taken.  Data derived through sampling and subsequent laboratory testing is interpreted
by geologists, engineers or scientists who then render an opinion about overall subsurface conditions
and the nature and homogeneity of subsurface conditions.  Actual conditions may differ from those
inferred to exist, because no professional, no matter how qualified, and no subsurface exploration
programme, no matter how comprehensive, can reveal what is hidden by earth, rock and time.  The
actual interface between materials may be far more gradual or abrupt than a report indicates.  Actual
conditions in areas not sampled may differ from predictions.  Nothing can be done to prevent the
unanticipated, but steps can be taken to help minimise its impact.  For this reason, owners should retain
the services of their consultants through the development stage, to identify variations, conduct
additional tests which may be needed, and to recommend solutions to problems encountered on site
or during the tender process.

A report prepared for the purposes of the geotechnical engineer’s direct client may not meet the
objectives of a third party or contractor.  Consult the geotechnical engineer for guidance in the
application of the report to your purposes.

Unforeseen conditions
Should conditions encountered on site be markedly different from those anticipated and described in
this report then FMG Engineering should be notified immediately. Early identification of site anomalies
generally results in any problems being more readily resolved and allows reinterpretation and
assessment of the implications for future work.

Safety in design
This Geotechnical Report presents factual information about the soil conditions at the subject site. This
may be used for design purposes. At the time that this report was prepared, FMG Engineering were not
informed of the details at the proposed retaining structure to be constructed. Consequently, FMG
Engineering have not carried out a Preliminary Hazard Analysis nor been able to consider Safety in
Design for the proposed development. It is the responsibility of the designer to use the information
contained within this report when undertaking a Safety in Design assessment for the specific
development.

Please contact FMG Engineering if Safety in Design analysis is required as the project develops.
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