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1. SUMMARY 
 
Taylor Consulting Engineers have been commissioned to carry out a site investigation to obtain site and soil 
classifications for the owner of 9 CHURCH STREET, BONNIE DOON VIC 3720 for alterations and additions to 
the existing building (former church) at the site. The investigation was required to provide comment on the 
following: 
 
• Site and Soil Classification are accordance with AS2870 – 2011 Australian Standard Residential slabs and 

footings. 
• Recommendations for proposed footings design in accordance with AS2870-2011 and/or AS3600-2018. 
• Identifying a Wind Classification in accordance with AS4055 – 2006 Wind Loading for housing. 
• Other site conditions that may impact the site classification and footing longevity. 

 
1.1 SUMMARY OF SITE SOIL ASSESSMENT 
 
A summary of the assessment results for the site is provided below. 
 

Summary 

Site Classification Site Classification of “P” in accordance with AS2870-2011 

Soil Classification Soil Classification of “H1” in accordance with AS2870-2011 

Wind Rating “N2” in accordance with AS4055-2012 
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2. SITE AND REGION DESCRIPTION 
 
2.1 SITE ASSESSMENT & PHOTOS 
 
The key features of the site are summarised in Table 1 below. 
 
Table 1: Site Assessment 
 

Feature Description 

Site conditions Existing timber building (former church) on a grassed and treed, 
gently sloping allotment. 

Slope An approximate fall of 1-2° to the N/NW 

Drainage Good-further site drainage works are recommended to be carried out 
during and at the completion of the building works to control water 
pooling near footings. 

Fill No fill was observed at the proposed site of construction. 

Trees Currently, there are several medium sized trees within the limit of 
influence to the proposed site of construction. 

Climatic Region The Bonnie Doon region lies within Zone 3 of the Climatic Map of 
Victoria with reference to AS2870- 2011 Australian Standard 
Residential slabs and footings, with the region predominantly being 
made up of expansive clay soils. 

The effect expansive clays have on surface movement in this area is 
estimated from the Thornthwaite Moisture Index (TMI) for the region 
(≥-15 to ≤-5). This coincides with a depth of design suction change 
(Hs) of 2.3m. 

The soil suction change at the surface (∆u) for this climatic zone is 
1.2pF. 

The field investigation did not encounter any surface cracking in the 
area. 

 

 

 
Photo 1: Proposed site of construction                  Photo 2: Soil profile at borehole  
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2.2 SITE GEOLOGY AND SOIL CLASSIFICATION 
 
The Geological Survey of Victoria maps suggest that the site lies within alluvial terrace deposits of 
Pleistocene aged sand, gravel and silt. 

 
Under the Australian Soil Classification (Isbell 1996) the soils of the subject site are classified as Sodosol. 
SODOSOLS are a duplex soil as they have a strong texture contrast between the surface (A) horizons and 
the subsoil (B) horizons. The subsoil horizons are sodic and prone to erosion. 
 
2.3 INVESTIGATION METHOD AND RESULTS 
 
The investigation method involved drilling two (2) boreholes using a mechanical auger and two (2) dynamic 
cone penetrometer (DCP) test holes. Descriptions of the soil profile at the bore/test hole locations including 
DCP test results indicating bearing capacity are shown in Section 2.4. 
 
Soils were tested in accordance with AS1289 with the results summarised in Section 3.2. 
 
2.4 BORE HOLE AND D.C.P. RESULTS 
 
 

 
 
  

DCP 1 

Borehole 1 

Borehole 2 

DCP 2 
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The soil profiles at the bore holes are as follows below: 
 
BOREHOLE 1 – Auger  

Depth (mm) 
  

Observation Comments Symbol Moisture Condition Test 
0 

  

 
  

Light Brown Gravelly Silt  LBGS Semi-Moist  

100 
  

 
  

     

200 
  

 
  

Brown Silty Clay  BSC Moist  

300 
  

 
  

     

400 
  

 
  

Brown Clay  BC Moist  

500 
  

 
  

     

600 
  

 
  

     

700 
  

 
  

    

SOIL 
SAMPLE 

800 
  

 
  

    

900 
  

 
  

    

1000 
  

 
  

 Orange Brown Clay   OBC Moist   
1100 

  

 
  

          
1200 

  

 
  

          
1300 

  

 
  

 Yellow Brown Gravelly Clay   YBGC Moist   
1400 

  

 
  

          
1500 

  

 
  

Yellow Brown Grey Mottled 
Clay    YB(G)C   Dry   

1600 
  

 
  

          
1700 

  

 
  

          
1800 

 
 

 

 
  

BHT @ 
1800mm, 
Refusal 
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BOREHOLE 2 – Auger  

Depth (mm) 
  

Observation Comments Symbol Moisture Condition Test 
0 

  

 
  

Brown Orange Mottled Clay  B(O)C Moist  

100 
  

 
  

     

200 
  

 
  

Yellow Brown Clay  YBC Moist  

300 
  

 
  

     

400 
  

 
  

     

500 
  

 
  

     

600 
  

 
  

Orange Brown Clay  OBC Moist  

700 
  

 
  

     

800 
  

 
  

Orange Brown Sandy Clay  OBSaC Moist  

900 
  

 
  

     

1000 
  

 
  

      
1100 

  

 
  

Yellow Brown Clay  YBC Dry   
1200 

  

 
  

      
1300 

  

 
  

      
1400 

  

 
  

          
1500 

  

 
  

Yellow Brown Gravelly Clay  YBGC Dry   
1600 

  

 

  
  

BHT @ 
1600mm, 
Refusal  

      
    

 

SYMBOLS 

Colour Material Type Moisture Condition Test Type 

Dark D Topsoil T Dry  D ATT Atterberg Limits 

Light L Silt/Silty S Slightly Moist  SM SA Sieve Analysis 

Brown/Black B/BL Clay/Clayey C Moist  M SH-SW Shrink Swell 

Grey G Gravel/Gravelly G Very Moist VM FS Free Swell 

Orange O Sand/Sandy Sa Wet W   

Red R Fill F     
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D.C.P. Test 1 

 
D.C.P. Test 2 

 
  

Moisture content is approximately 16% @ 1000mm depth 

 



9 
This soil report has been prepared by Taylor Consulting Engineers and consists of a written section and two appendices.  

The written section must be read in conjunction with the appendices and vice versa. 

3. SOIL CLASSIFICATION 
 

 CHARACTERISTIC SURFACE MOVEMENT 
 
The suction depth characteristics have been analysed in accordance with the methods and principles as 
described in AS2870 to establish a total characteristic surface movement for the site.  

 
The calculated characteristic surface movement (ys ) indicates that the underlying soil is to be classified as 
“H1” with a site classification of “P” (refer to Table 2 below).  
 
Soil Description: 
 
Table 2: Classification by Characteristic Surface Movement 
 

Characteristic surface 
movement 

Site Classification Symbol 

0 < ys ≤ 20 Slightly reactive clay sites which may experience only slight ground 
movement from moisture changes 

S 

20 < ys ≤ 40 Moderately reactive clay or silt sites, which may experience 
moderate ground movement from moisture changes 

M 

40 < ys ≤ 60 Highly reactive clay sites which may experience high ground 
movement from moisture changes 

H1 

60 < ys ≤ 75 Highly reactive clay sites, which may experience very high ground 
movement from moisture changes 

H2 

ys > 75 Extremely reactive sites which may experience extreme ground 
movement from moisture changes 

E 

NA Sites which include soft soils, landslip, mine subsidence, collapsing 
soils; soils subject to erosion; sites subject to abnormal moisture 

conditions or sites which cannot be classified otherwise. Sites 
which include soft soils, landslip, mine subsidence, collapsing soils; 

soils subject to erosion; sites subject to abnormal moisture 
conditions, controlled or uncontrolled fill or changes which cannot 

be classified otherwise. 
Sites which may be subject to other factors resulting in foundation 

movement beyond the reactive soil movements caused by an 
existing building or structure likely to have significantly modified 

the soil moisture conditions under the footprint of the footing 
system of the construction. 

The presence or removal of trees on the building site or adjacent 
site. 

P 
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4. WIND CLASSIFICATION 
 
The wind classification for the site, based on the wind speed region, site terrain and topography and likely 
shielding of the site, has been assessed as N2. 
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5. FOOTING RECOMMENDATIONS 
 

• It is recommended that the footings design be adopted in accordance with AS2870-2011 
Residential Slabs and Footings and/or AS3600-2018 Concrete Structures Code & engineering 
principles. 
 

• Where slabs and footings are founded on fill, bored piers or screw piles are to be used; details to be 
provided by a structural engineer. 

 
• Soil built up against the slab shall be constructed so that all water drains away from the dwelling. 

Site works must generally be designed and constructed to maintain stable moisture conditions of 
the foundation soils. The ground immediately adjacent to the building should be graded to a 
uniform fall of 50mm for the first metre.  
 

• Restrictions on tree locations close to buildings. Trees and shrubs that are allowed to grow in the 
vicinity of footings can cause foundation movement. To reduce the risk of damage the minimum 
distances outlined in Appendix 1 (B2.2c Restrictions on Trees and Shrubs) must be achieved unless 
a vertical root barrier is provided. 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Considering the proximity of existing adjacent trees, a root/moisture barrier and/or deepened 
footings must be part of the footing structure. 
 

• Should stump footings be adopted, it is recommended that stumps be founded a minimum of 
300mm into natural stiff clay layer or a minimum of 1000mm below finished surface level – WHICH 
EVER IS DEEPER. 

  

Class Distance (m) 

E 1.5 x Mature Height 

H1/H2 1.0 x Mature Height 

M 0.75 x Mature Height 
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• In accordance with Clause 2.5.2 of AS2870-2011, where a site cut exceeds 500mm a second site 
investigation is recommended. As such: 
 
- Where the cut depth is > 500mm and < 1000mm the relevant design engineer may choose to 

design for a reduced crack zone from first principles. 
- Where the site cut exceeds 1000mm a second soil investigation must be carried out to confirm 

the effects of the cut on the classification. 
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6. CONDITIONS OF REPORT 
 
The recommendations contained within this report are based on: 
 

• Soil layer variations are commonplace. The recommendations made in this report assume that the 
test results are representative of the overall subsurface conditions. In all cases the foundation soil 
chosen should have a similar consistency and strength to that recommended but need not be of 
the same type. 
 

• DCP graph(s) illustrated in Section 2.4 provide an indicative bearing capacity for the soil at the site 
of testing ONLY. Variations may occur across the site (due to soil type texture and moisture and 
seasonal conditions) but for the purposes of this report it is assumed that these values are 
indicative of subsurface bearing pressures of the soils across the proposed site of construction. If a 
more detailed assessment is required, Taylor Engineering and Design can provide where necessary. 

 
• If during construction the recommended foundation material is not found within 200mm of our 

recommended foundation depths, or if the builder/contractor is in doubt, then Taylor Engineering 
+ Design must be contacted immediately. Responsibility cannot be taken for footing construction 
deeper than the recommended foundation depths without prior approval (some allowance should 
be made for the removal of organic matter, roots etc. which may be found in localised areas in the 
footing trenches). The owner’s attention is drawn to Appendix B of A.S.2870 “Foundation 
Performance Requirements and Maintenance” (attached) and Foundation Maintenance and 
Footing Performance – A Homeowners Guide (attached). 
 

7. APPENDICIES 
 
APPENDIX 1: Appendix B AS2870-2011 
APPENDIX 2: Foundation Maintenance and Footing Performance – A Homeowners Guide 
 

 
Guy Taylor 
TAYLOR CONSULTING ENGINEERS 
PE0001251 
Date: February 2024 



APPENDIX B 
 

FOUNDATION PERFORMANCE AND MAINTENANCE 
 

(Informative) 
 
B1 GENERAL 
 
The designs and design methods given in this Standard are based on the performance criteria of Clause 1.3.  
Importantly, significant damage may be avoided provided the foundation site conditions are properly maintained.  
This is expressed in Section 1 by the statement that the probability of failure for reasonable site conditions is low 
but is higher if extreme conditions are encountered.  It is neither practicable nor economical to design for the 
extreme conditions that could occur in the foundation if a site is not properly maintained.  The expected standard 
of foundation maintenance is described in Paragraph B2. 
 
Some minor cracking and movement will occur in a significant proportion of buildings, particularly those on 
reactive clays, and the various levels of damage are discussed in Paragraph B3.  
 
The performance requirements of a concrete floor in respect to shrinkage cracking and moisture reaction with 
adhesives are discussed in Paragraph B4.   
 
A more extensive discussion of the material is Paragraphs B2 and B4 is contained in the CSIRO pamphlet, 
Building Technology File 18, Foundation maintenance and footing performance: A homeowner’s guide, and its 
recommendations should be followed. 
 
B2 FOUNDATION MAINTENANCE  
 
B2.1 Foundation soils 
 
All soils are affected by water.  Silts are weakened by water and some can settle if heavily watered, but most 
problems arise on clay foundations.  Clays swell and shrink due to changes in moisture content and the potential 
amount of the movement is implied in the site classification in this Standard, which is designated as follows: 
 

(a) A – stable (non – reactive). 
 

(b) S – slightly reactive. 
 

(c) M – moderately reactive 
 

(d) H1 and H2 – highly reactive. 
 

(e) E – extremely reactive. 
 
Sites classified Cass A and Class S may be treated as non-reactive sites in accordance with Paragraph B2.2.  
Sites classified as Class M and Class H1, Class H2 and Class E should comply with the recommendations given 
in Paragraph B2.3.   
 
B2.2 Class A and Class S sites 
 
Sands, slits and clays should be protected from becoming extremely wet by adequate attention to site drainage 
and prompt repair of plumbing leaks.   
 
B2.3 Classes M, H1, H2 and E sites 
 



Sites classified as M, H1, H2 and E should be maintained at essentially stable moisture conditions and extremes 
of wetting and drying prevents.  This will require attention to the following: 
 

(a) Draining of the site. The site should be graded or drained so that the water cannot pond against or near 
the building.  The ground immediately adjacent to the building should be graded to a uniform fall of 
50mm minimum away from the building over the first meter.  The subfloor space for buildings with 
suspended floors should be graded or drained to prevent ponding where this may affect the 
performance of the footing systems.   

 
The site drainage recommendations should be maintained for the economic life of the building.   

 
(b) Limitations or gardens. The development of the gardens should not interfere with the drainage 

requirements or the subfloor ventilation and weep hole drainage systems.  Garden beds adjacent to the 
building should be avoided.  Care should be taken to avoid overwatering of gardens close to the 
building footings.   

 
(c) Restrictions on trees and shrubs Planting of trees should be avoided near the foundation of a building or 

neighbouring building on reactive sites as they can cause damage due to drying of the clay at 
substantial distances.  To reduce, but not eliminate, the possibility of damage, tree planting should be 
restricted to a distance from the house as follows: 
 

(i) 1 ½ x mature height for Class E sites. 
 

(ii) 1 x mature height for Class H1 and Class H2 sites. 
 

(iii) ¾ x mature height for Class M sites.   
 

            Where rows or groups of trees are involved, the distance from the building should be        
            increased. Removal of trees from the site can also cause similar problems.   
 
            Alternatively, the footing systems may be designed for the effect of trees, for example      
           as given in Appendix H 
 

(d) Repair of leaks in plumbing, including storm water and sewage drainage, should be repaired promptly.   
 
The level to which these measures are implemented depends on the reactivity of the site.  The measures apply 
mainly to masonry buildings and masonry veneer buildings.  For frame buildings clad with timber or sheeting, 
lesser precautions may be appropriate.   
 
B3 PERFORMANCE OF WALLS  
 
It is acknowledged that minor foundation movements occur on nearly all sites and that it is impracticable to 
design a footing system that will protect the building from movements under all circumstances.  The expected 
performance of footing systems designed in accordance with the Standard is defined in terms of the damage 
classifications in Table C1, Appendix C.   
 
Crack width is used as the major criterion for damage assessment, although tilting and twisting distortions can 
also influence the assessment.  Local deviations of the slope walls exceeding 1:150 are undesirable.  The 
assessment of damage may also be affected where it occurs and the function of the building, although these 
effects are not likely to be significant in conventional buildings.  In the classification of damage, account should 
also be taken of the history of cracking.  For most situations, Category 0 or 1 should be the limit: however, under 
adverse conditions, Category 2 should be expected although such damage should be rare.  Significant damage 
is defined as Category 3 or worse.   
 



For category 1 or 2 damage, remedial action should consist of stabilising the moisture conditions of the clay and 
paying attention to repairing or disguising the visual damage.  This should be regarded as part of the normal 
maintenance of buildings on reactive clays.   
 
Even significant masonry cracking with crack widths over 5mm often has no influence on the function of the wall 
and only presents an aesthetic problem.  Generally, the remedial action for such damage should start with an 
investigation to establish the cause of the damage.  In many cases the treatments should consist of stabilizing 
moisture conditions by physical barriers or paths, or replenishing moisture in dry foundations.  This may be 
followed by repair of the masonry and, wherever possible added articulation should be included while repairs are 
being affected.  Structural repairs to the footing systems, such as deep underpinning, should only be considered 
as the last resort.   
 
Underpinning should generally be avoided where the problem is related to reactive clays, although it is 
recognized there may be occasional situations where underpinning or other structural augmentation work is 
appropriate.  None of this structural augmentation work should be undertaken without proper engineering 
appraisal.   
 
In some cases, walls may be designed to span sagging footings and cantilever beyond hogging footings.  In such 
cases, satisfactory performance will involve the wall remaining free of cracks and articulation joint movements 
and remaining within the limits for the jointing system.   
 
B4 PERFORMANCE OF CONCRETE FLOORS 
 
Shrinkage cracking can be expected in concrete floors.  Concrete floors can also be damaged by shrinkage or 
swelling of reactive clays or settlement of fill.  The categories of movements causing the damage are given in 
Table C2, Appendix C.  In the classification, account should be taken of whether the damage is stable or likely to 
increase, and an allowance should be made for any deviations in level which resulted from, or occurred during, 
construction. 
 
The time of attachment of floor coverings and the selection of adhesive for them should take into account the 
moisture in the concrete floor and its possible effect on adhesion.  Concrete floors can take a considerable time 
to dry (three to nine months).   
 
Floor coverings and their adhesives can be damaged by moisture in the concrete and by the shrinkage that 
occurs as the concrete dries.  The time of fixing if floor coverings and the selection of the adhesives should take 
these factors into account. 
 
 


























 




 












































 
 


 
















 

 

 

 

 

 

 

 
















 


 








 

 








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



























 


 

 



























































  
 

  

  

  

  
 


  
 
































 



 


 


 
































































  

   

 



 





 


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