
APPENDIX J – GEOTECHNICAL SITE INVESTIGATION REPORT





2.0 SITE ANALYSIS

Is there current evidence of the following that would likely affect this site?

NB: * denotes relevant to PROBLEM SITE

2.1* Existing Fill (>800mm on sand site), (>400mm on other material site)?

2.2* Fill containing wood, metal, plastic or other deleterious materials

2.3* Residential allotment (<1000m2) with over 1.6m fill

2.4* Rural allotment (>1000m2) with over 2.4m fill

2.5* Soft or collapsing soils

2.6* Are there any trees (or removed trees) on site or adjoining site?

If Yes show locations at 6.0

2.8 Floating boulders

2.9 Rock (difficult excavation)

2.10 Underground flowing water and/or seepage evidence

2.11 Marine environment or other risk of corrosion (within 1km from water with surf)

2.12 Erosion

3.0 INSPECTION OF SITE

3.1 Site status - platform slope is:
Slope: 2 Degrees Fall direction: SE

3.2 Slope stability assessment recommended (> 11 Degrees)

3.3 Are there any Retaining Walls supporting this site?

(if Yes, see attached plan drawing 6.0)

4.0 VISUAL OBSERVATION OF NEIGHBOURHOOD

4.1 Presence of rock

Is surface rock visible on this site or on adjoining lots, or is rock visible in

nearby excavations?

4.2 Existing masonry buildings

Is there significant cracking of existing masonry walls?

Building Type:

4.3 Indicators of movement in the following:

Roads, Kerbs, Pavements, Masonry Fences, and/or Ground Surfaces

Is there significant movement in any of the above?

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

2.7 Is the project a knock down rebuild? Yes
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7.0 COMMENTS & RECOMMENDATIONS

Site Notes:

8.0 CERTIFICATION

The attachment of the signature below is to certify that this report has been compiled in accordance with 

Australian Standards AS2870-2011, AS1726-2017 and AS3798-2007.

Yours Faithfully,

Dane Dwyer Geotechnical Engineer
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9.0 REPORT CONDITIONS & LIMITATIONS

CONDITIONS OF THE RECOMMENDATIONS

This is a site classification report generally in accordance with AS-2870-2011 and should be sufficient for 

a qualified person to design footings for structures covered under the scope of this standard.

This site classification was completed by an experienced soil technician and does not make any 

allowance for any possible mine subsidence within the building envelope.

The advice given in this report is based on the assumption that the test results are representative of the 

overall subsurface conditions. However, it should be noted that actual conditions in some parts of the 

building site may differ from those found in the boreholes. If excavations reveal soil conditions significantly 

different from those shown in our attached Borehole Log(s), Ideal Geotech must be consulted and 

excavations stopped immediately.

Any sketches in this report should be considered as only an approximate pictorial evidence of our work. 

Therefore, unless otherwise stated, any dimensions or slope information should not be used for any 

building cost calculations and/or positioning of the building. Dimensions on logs are correct.

●

●

●

●

REPORT LIMITATIONS

The investigations addressed in this report are not intended nor designed to locate all possible ground 

conditions on the site.  It is not possible to identify all possible ground conditions.  Further, one site may have 

a variety of ground conditions and, the ground conditions actually identified by the testing articulated in this 

report may change, even over very short periods of time.

 

The advice and recommendations contained in this report are based on the test results obtained from the 

samples tested, and on the assumption that those test results are representative of the overall ground 

conditions of the entire site.  The actual conditions in some parts of the site might differ from those tested.  If 

excavation reveals ground conditions that vary from those outlined in our findings in this report and the advice 

contained in this report may differ significantly and must be revisited.  If this occurs, Ideal Geotech must be 

consulted before any further work is carried out on the site, Ideal Geotech should be engaged for a 

supplementary report and updated recommendations.  

 

The scope and relevance of the advice provided in the report is subject to restrictions and limitations.  Ideal 

Geotech did not perform a complete assessment of all possible conditions or circumstances that may exist on 

the site.  If a service is not expressly indicated that means it has not been provided, and and the reader should 

not assume that it has been.  If a matter is not specifically addressed then Ideal Geotech has not made a 

determination in relation to it, and the reader should not assume that it has.

 

Where data and information has been supplied by the client or a third party, the accuracy of the advice and 

recommendations in this report is dependant upon the accuracy of that data and information.  Ideal Geotech is 

not responsible for verifying the accuracy of data or information provided to it by third parties.  Ideal Geotech is 

not liable nor responsible for inaccurate advice provided upon reliance of incomplete or inaccurate data 

supplied by third parties.
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The presence of fill materials can often be determined only by the inclusion of foreign objects (eg Bricks, steel, 

dead grass, tree roots, etc) or by distinctly unusual colour, or texture. Identification of the extent of fill materials 

will also depend on investigation methods and frequency. Where natural soils similar to those at the site are 

used for fill, it may be difficult with limited testing and sampling to reliably determine the extent of the fill. 

The presence of fill materials is usually regarded with caution as the possible variation in density, strength, and 

material type is much greater than with natural soil deposits. Consequently, there is an increased risk of 

adverse engineering characteristics or behaviour.  

If the fill has been deemed as ‘controlled fill’, the site classification of ‘P’ may be altered (as per AS2870-2011 

2.5.3). Controlled fill is material that has been placed and compacted in layers by compaction equipment within 

a defined moisture range to a defined density requirement in accordance with AS3798-2007. 

In this report soil logs where ‘topsoil’ has been logged, it is defined as “a poorly compacted superficial soil 

containing some organic matter, usually darker than underlying soils” Good building practice dictates that all 

heavy organic deposits be scrapped clear of the building envelope during the site preparation stage, and we 

assume this will be done. 

Unless specifically stated, we have not considered the possibility of ASS. 

 

Portable Dynamic Cone Penetrometers 

Portable Dynamic Cone Penetrometer (DCP) tests are carried out by driving a rod into the ground with a falling 

weight hammer and measuring the blows for successive 100mm increments. 

The DCP composes a Cone of 20mm diameter with 30 degree taper attached to steel rods of smaller section. 

The cone end is driven with a 9kg hammer falling 510mm. The test was initially developed for pavement 

subgrade investigations and empirical correlations of the test results with Californian Bearing Ratio have been 

published.  

 

Pocket Penetrometer 

A pocket penetrometer is a small handheld gauge containing a small rod which is pushed into the soil and the 

resistance is measured. Generally pocket penetrometers give a reading of the undrained compressive shear 

strength of the soil. The small rod attached to the gauge penetrates the soil 6.4mm 

The soil sample must be undisturbed and due to the primitive nature of the test, a number of tests should be 

conducted and the average taken. 
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Rock Descriptions 
 

Rock Material Weathering Classification 

Term Symbol Definition 

Residual Soil RS 
Soil developed on extremely weathered rock; the mass structure and substance fabric are no 
longer evident; there is a large change in volume but the soil has not been significantly 
transported. 

Extremely  
weathered rock XW Rock is weathered to such an extent that it has 'soil' properties, i.e. it either disintegrates or 

can be remoulded in water. 

Distinctly  
weathered rock DW 

Rock strength usually changed by weathering.  The rock may be highly discoloured, usually 
by ironstaining.  Porosity may be increased by leaching or may be decreased due to 
deposition of weathering products in pores. 

Slightly  
weathered rock SW Rock is slightly discoloured but shows little or no change of strength from fresh rock. 

Fresh Rock FR Rock shows no sign of decomposition or staining. 

Notes: 1.  The above criteria generally apply and variations will be noted on the Engineering Borelogs. 
            2.  Extremely weathered rock is described in terms of soil engineering properties. 
            3.  Highly weathered (HW) and moderately weathered (MW) can be used in place of DW if more weathering detail is applicable. 
 
Strength is based on the point load strength index, corrected to 50mm diameter — Is(50).  Field guide is used if no tests are available. 
(Ref. International Society for Rock Mechanics (ISRM) procedures as described in Int T. Rock Mech. Min. Sci and Geomech. Abstr.  
Suggested Method for Determining Point Load Strength, Vol.22 No.2 1985 pp.51-60). 

Strength of Rock Material 

Term Letter  
symbol 

Point load 
index  

(MPa) I,50 
Field Guide to Strength 

Extremely low EL               ≤0.03 Easily remoulded by hand to a material with soil properties. 

Very low VL     >0.03 - ≤0.1 Material crumbles under firm blows with sharp end of pick; can be peeled 
with knife; too hard to cut a triaxial sample by hand. Pieces up to 3cm thick 
can be broken by finger pressure. 

Low L      >0.1 - ≤0.3 Easily scored with a knife; indentations 1 mm to 3mrn show in the specimen 
with firm blows of the pick point; has dull sound under hammer.  A piece of 
core 150mm long by 5Ornm diameter may be broken by hand. Sharp edges 
of core may be friable and break during handling, 

Medium M      >0.3 - ≤1.0 Readily scored with a knife; a piece of eorc 150nam long by 50mm. 
diameter can be broken by hand with difficulty. 

High H      >1   -  ≤3 A piece of core 150inm tong by 50min diameter cannot be broken by hand 
but can be broken by a pick with a single firm blow; rock rings under 
hammer. 

Very high VH      >3   -  ≤10 Hand specimen breaks with pick after more than one blow; rock rings under 
hammer. 

Extremely high EH      >10 Specimen requires many blows with geological pick to break through intact 
material; rock rings under hammer, 
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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 mixture of both
types. The general problems associated with soils having granular
content are usually caused by erosion. Clay soils are subject to
saturation and swell/shrink problems.

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

Causes of Movement

Settlement due to construction
There are two types of settlement that occur as a result of
construction:
• Immediate settlement occurs when a building is first placed on its

foundation soil, as a result of compaction of the soil under the
weight of the structure. The cohesive quality of clay soil mitigates
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 its
bearing capacity. To a lesser degree, sand is affected by saturation
because saturated sand may undergo a reduction in volume –
particularly imported sand fill for bedding and blinding layers.
However, this usually occurs as immediate settlement and should
normally be the province of the builder.

Seasonal swelling and shrinkage of soil
All clays react to the presence of water by slowly absorbing it, making
the soil increase in volume (see table below). The degree of increase
varies considerably between different clays, as does the degree of
decrease during the subsequent drying out caused by fair weather
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 to support the weight of the footing. There are
two major post-construction causes:
• Significant load increase.
• Reduction of lateral support of the soil under the footing due to

erosion or excavation.
• In clay soil, shear failure can be caused by saturation of the soil

adjacent to or under the footing.

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. 

Foundation Maintenance
and Footing Performance:
A Homeowner’s Guide

GENERAL DEFINITIONS OF SITE CLASSES

Class Foundation

A Most sand and rock sites with little or no ground movement from moisture changes

S Slightly reactive clay sites with 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

A to 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 

BTF 18
replaces

Information
Sheet 10/91
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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 exhibit cracking
due to swell/shrink than masonry buildings because of their
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 that
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 water 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 erosion, 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:

• Incorrect falls in roof guttering may result in overflows, as may
gutters 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 footings, 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 cosmetic
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. 
It 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 traps are present, there is sometimes sufficient spill to create
erosion or saturation, particularly in modern installations using
smaller diameter PVC fixtures. Indeed, some gully traps are not
situated directly under the taps that are installed to 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 water will either pond or flow along the bottom 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 it. 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 that 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 <1 mm 1

Cracks noticeable but easily filled. Doors and windows stick 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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