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Deer Park 3023 

1 Introduction  

Intrax Consulting Engineers has completed a geotechnical investigation for the proposed tower structure at 

Mount King William, Butlers Gorge, Tas, 7140. 

The geotechnical desktop assessment was carried out in accordance with the sales order SO1151599 requested 

by Downer EDI Engineering Pty Ltd.  

The intention of this assessment is to provide preliminary geotechnical advice for the site, the likely material 

properties, and site characteristics for optioneering purposes. The assessment includes: 

• Site classification in accordance with AS2870-2011  

• Geotechnical recommendations and design parameters for foundations 

• Empirical soil and rock properties 

• Construction and precautions and recommendations 

It is expected that site investigations/visual inspection conducted by a suitably qualified engineering 

geologist/geotechnical engineer prior to finalising design to confirm design parameters and highlight additional 

risks associated to site. 

2 Project Description and Site Details 

2.1 Project Description  

The proposed development would comprise of a new tower construction.  

2.2 Site Properties 

The investigated site is located at Mount King William, Butlers Gorge, Tas, 7140 (-42.22394 , 146.13876).  

Table 1: Site Properties 

Elevation (m): 1280m 

Slope (North): 27% 

Slope (South): 15% 

Slope (East): 27% 

Slope (West): 15% 

Slope (across site): Flatter with stepped increases 

Existing Structures: Generator, helicopter pad, solar panels, two towers, small shed 

Vegetation: Dense scrub and grassy patches  

Other comments: Accessible only by helicopter 

The proposed site has an existing generator, helicopter pad, solar panels, two telecommunication towers, and a 

small wooden shed.  The proposed siting is on the peak of a mountain, with steep drops.  The site is covered with 

rock outcrops, with scrub growing between the fissures and fragments.  The rocks are the size of boulders, and 

the cliff faces are composed entirely of rock.  Some soil material is evident between the boulders, and it is strewn 

with small twigs and plant material.  The ground is highly uneven due to the protruding rocks.  Lake George is 

located South-East of the siting.  

Site conditions on the date of inspection are visible in the attached photography in Appendix B with the site 

features indicated in the site plan, refer Appendix A.  
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2.3 Aerial Photography 

 

 

Figure 1: Aerial photography of the proposed siting (Source: Google Earth Pro) 

The aerial image shows the site location at the top of Mount King William, surrounded by sparse scrub and rocky 

outcrops  The siting is located on the top of the mountain. 



167549-GEO-Desktop Report-Mount King William, Butlers Gorge, Tas, 7140 

30/07/2021 

 

Document Revision: 1 

Template Version: ii 

Page 6 of 13 

2.4 Site Constraints 

Due to the geological and geomorphological situations a number of potential site constraints that may impact 

development plans and costs, they are as follows; 

• Due to the expected geology onsite, shallow bedrock is likely to be encountered. The use of rock 

breaking machinery or different excavation techniques may be required as part of the foundation 

construction. 

• Site access is hindered and creating an access track to the proposed area should be required to delivery 

of materials. 

• Construction profile may include fractured zones within the existing rock might result in extensive 

bentonite or concrete use due to the material lost within fractures. Using a proper additives 

recommended by a qualified structural engineer can be used to control the setting time. 

• Due to the proposed condition, wind loading on the proposed tower structure should be assessed 

properly. 

• Due to the location and existing slope in the proximity, possible stability issues need to be assessed. 

• Due to nature of the site, a suitably qualified engineering geologist/geotechnical engineer shall assess 

the rock joints and potential failure wedges prior to construction 
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3 Method of Investigation  

3.1 Desktop Assessment  

Geological maps from the Geological Survey of TAS, aerial photography and our local experience were used to 

assess the anticipated site conditions and the area geology.  

Photos provided by the client, and groundwater information from government websites were also used.  

4 Results of Desktop Investigation  

4.1 Geology and Geological Constraints 

Investigation of geological maps from the Geological Survey of Tasmania has identified the expected site geology 

is Jurassic aged Dolerite. An extract of the local geological map is provided below.  

 

Figure 2: Extract of local geology, Geological Survey of TAS (Source: http://www.mrt.tas.gov.au/) 

The visibly protruding rocks are most likely dolerite.  There may be some clayey material present however it is 

expected that the dolerite rock is predominant.  

4.2 Groundwater 

There is limited groundwater data available for the proposed siting.  With reference to Department of Primary 

Industries, Parks, Water and Environment of Tasmania, the following approximate information was deduced. 

Table 2: Groundwater information (Source: https://dpipwe.tas.gov.au/)  

Perspectivity of aquifers: Low to Moderate, existing in fractured rock 

Water Quality [Salinity] mg/L: 70 – 11200mg/L TDS (Total Dissolved Solids) 

Existing water source in proximity-comments:  Lake King William is to the East of the siting and there are many 

smaller lakes and rivers at valleys and skirt of the mountain 

https://dpipwe.tas.gov.au/
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5 Discussion and Recommendations 

5.1 Site Reactivity – AS 2870 

After considering the area geology, the soil profile encountered in the bores, and the climatic zone of the area, 

this site has been classified as Class A with respect to foundation construction (Australian Standard 2870-2011 

Residential Slabs and Footings). It is anticipated that the seasonal surface movement under normal moisture 

conditions will be negligible. Note that, this classification is only applicable to Class 1 and 10a structures in 

accordance with the Building Code of Australia, for other structures this classification should be used as a guide 

only. 

5.2 Tower Foundation 

It is understood that the project scope is to construct a new tower. Following bearing pressures and soil strength 

parameters can be adopted in assessing the structural integrity of footing to be constructed. The geological 

profile is assumed and outline in Section 4.1. 

5.2.1 Isolated Pad (Mass Pad) Footings 

The pad footings can be considered a suitable foundation option in the scope of the development project. These 

pads footings can be supported within Dolerite.  

The pad should be sufficiently sized such that the self-weight of the concrete pad is able to restrain against 

overturning moments and lateral shear; determination of overturning moments, lateral shear and pad sizing 

should be completed by a suitably qualified structural engineer. It should be noted no lateral restraint is to be 

adopted within any filling or possibly encountered natural silt soils. 

The below table illustrates the ultimate bearing capacity for the conservatively assumed layers, where the design 

engineer can adopt them during design stages. However, considering the absence of any fieldwork performance 

on-site, the presented capacities should be evaluated as generic values for the material expected to be 

encountered. 

Table 3: Ultimate bearing capacity for pad footing [FoS: 2.5 (B x L: 2m x 2m)] 

Material Depth BSL (m) Ultimate Bearing Capacity (kPa) 

DW - SW [Distinctly weathered] Up to 4.0m 3,600 

SW – FR [slightly weathered to Fresh] Dolerite >4.0m 6,000 

The ultimate bearing pressures provided in the report are the maximum values. Ultimate bearing capacity values 

provided within this report should result in a total settlement of less than 15mm, should accurate settlement 

calculations be required, specific loading values and further laboratory testing of the soil characteristics will be 

required.  

5.2.2 Rock Anchor Foundations 

The rock anchor foundation may have been adopted to support the proposed tower structure.  Bond stress for 

rock/grout interface value listed in the table below is considered suitable for this site.  

Table 4: Rock Anchor – Bond strength values 

Material Weathering Degree Ultimate Bond strength (kPa) 

Dolerite 

DW - SW [Distinctly weathered] 1200 

SW – FR [slightly weathered to Fresh] Dolerite 2,000 

The embedded depth of rock anchors shall be engineered considering the possible eccentric loading 

combinations. 
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*Note: The capacities given can be adopted to the design processes however, no rock anchor design details shall 

be finalised until the weathering properties of underlying granite rock is confirmed by this office. Therefore, this 

office must be contacted during the geotechnical site investigation stages and construction/ excavation stage 

with additional pictorial information to confirm the integrity of the dolerite rock.   

Table 5: Material strength properties 

Material Description 
Unit weight, 𝜸 

(kN/m3) 

Effective Cohesion, 

c’ (kPa) 

Effective Friction 

angle, 𝝓 (⁰) 

Young’s 

Modulus (MPa) 

DW - SW Dolerite   22 1,000 34 1,000 

SW – FR Dolerite 26 3,000 36 8,000 

5.2.3 General Conditions- Foundation 

Where footings are founded in different soil groups (especially reactive and non-reactive soils), the designer 

should provide articulation for the structure to accommodate to for potential damages which could be caused by 

differential movement of the soil due to seasonal moisture variation. 

Note it is our preference that the design engineer adopt the same founding material across the structure where 

possible.  After excavation for the footings has been completed if there is any doubt as to the bearing capacity of 

the founding soil and rock, then Intrax should be contacted and an inspection of the sites founding conditions 

carried out.  

5.3 Inspections (Hold Points)  

Intrax must be engaged at the following stages:  

1. In the event soil conditions encountered differ significantly from those described within this report. 

2. If project design is altered significantly from drawings reviewed and outlined or project described within 

this report   

3. To confirm founding materials and allowable bearing pressures. 

4. To confirm rock strength and weathering profile encountered on-site. 
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6 Limitations of Report 

1. The recommendations in this report are based on the following: 

a. Information about the site & its history, proposed site treatment and building type conveyed to 

us by the client and or their agent 

b. Professional judgements and opinions using the most recent information in soil testing practice 

that is available to us. 

c. The location of our test sites and the information gained from this and other investigations.  

Should the client or their agent neglect to supply us with correct or relevant information, 

including information about previous buildings, trees or past activities on the site, or should 

changes be made to the building type, size and or/position, this report may be made obsolete, 

irrelevant or unsuitable.  In such cases, Intrax will not accept any liability for the consequences 

and Intrax reserves the right to make an additional charge if more testing or a change to the 

report is necessary.  

2. The recommendations made in this report may need to be reviewed should any site works disturb any 

soil 200mm below the proposed founding depth. 

3. The descriptions of the soils encountered in the boreholes follow those outlined in AS1726-2017; 

Geotechnical Site Investigations.  Colour descriptions can vary with soil moisture content and individual 

interpretation.   

4. If the site conditions at the time of construction differ from those described in this report, then Intrax 

must be contacted so a site inspection can be carried out prior to any footing being poured.  The 

owner/builder will be responsible for any fees associated with this additional work. 

5. This report assumes that the soil profile observed in the boreholes are representative of the entire site.  

If the soil profile and site conditions appear to differ substantially from those reported herein, then 

Intrax should be contacted immediately and this report may need to be reviewed and amended where 

appropriate. The owner/builder will be responsible for any fees associated with this additional work. 

6. The user of this report must consider the following limitations.  Soil and drilling depths are given to a 

tolerance of +/- 200mm.   

It must be understood and a condition of acceptance of this report is that whilst every effort is made to 

identify fill material across the site, difficulties exist in determining fill material, in particular, for example, 

well compacted site or area derived fill, when utilising a small diameter auger. Consequently, Intrax 

emphasises that we will not be responsible for any financial losses, consequential or otherwise, that may 

occur as a result of not accurately determining the fill profile across the site. 

7. Finally, no responsibility will be taken for this report if it is altered in any way or is not reproduced in full. 
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Appendix A 

Site Photography 
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1 Introduction  

Intrax Consulting Engineers has completed a geotechnical investigation for the proposed tower structure at 

Mount Wedge, Florentine, Tas, 7140. 

The investigation was carried out in accordance with the sales order SO1195949 requested by Downer EDI 

Engineering Pty Ltd. 

This report outlines the geotechnical desktop assessment carried out on 22.7.21. This report includes: 

• Site classification in accordance with AS2870-2011  

• Geotechnical recommendations and design parameters for foundations 

• Empirical soil and rock properties 

• Construction and precautions and recommendations 

2 Project Description and Site Details 

2.1 Project Description  

The proposed development would comprise of a new tower construction.  

2.2 Site Properties 

The investigated site is located at Mount Wedge, Florentine, Tas (-42.84538, 146.29654).  

Table 1: Site Properties 

Elevation (m): 1121m 

Slope (North): 20% 

Slope (South): 20% 

Slope (East): 20% 

Slope (West): 20% 

Slope (across site): Flatter with stepped increases 

Existing Structures: Helicopter pad, solar panels, two towers, and a small 

shed 

Vegetation: Scrub and grassy patches  

Other comments: Accessible only by helicopter 

 

The proposed site has an existing helicopter pad, solar panels, two telecommunications towers, and a small hut 

containing controls and batteries for the solar panels.  The site is located at the top of a mountain ridge, which 

runs North to South.  The site is covered with rock outcrops, with some scrub and grasses growing in between. 

There are trees further down the mountain ridge, but none close to the site.  There is a walking track called 

Mount Wedge track that runs up to the site from Gordon River Road.  Lake Gordon is located to the North of the 

site and Wedge River towards the South-West. 

Site conditions on the date of inspection are visible in the attached photography in Appendix B with the site 

features indicated in the site plan, refer Appendix A.  
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2.3 Aerial Photography 

 

 

Figure 1: a) Aerial photography of the proposed siting (Source: Google Earth Pro) – b) site photo 

The aerial image and the site photo show the site location at the top of Mount Wedge, surrounded by sparse 

scrub and rock outcrops and the siting is located on the top of the mountain.  
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2.4 Site Constraints 

Due to the geological and geomorphological situations a number of potential site constraints that may impact 

development plans and costs, they are as follows; 

• Shallow bedrock is likely to be encountered. The use of rock breaking machinery or different excavation 

techniques may be required as part of the foundation construction. 

• Construction profile may include fractured zones within the existing rock might result in extensive 

bentonite or concrete use due to the material lost within fractures. Using a proper additives 

recommended by a qualified structural engineer can be used to control the setting time. 

• Site access is hindered and creating a suitable access track for to be used machineries to the proposed 

area should be required to delivery of materials. 

• Due to the proposed condition, wind loading on the proposed tower structure should be assessed 

properly. 

• Due to the location and existing slope in the proximity, possible stability issues need to be assessed. 

• Due to nature of the site, capacities of the rock are likely controlled by the jointing within the rock mass. 

As such a suitably qualified engineering geologist/geotechnical engineer shall assess the rock joints and 

potential failure wedges prior to construction. 
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3 Method of Investigation  

3.1 Desktop Assessment  

Geological maps from the Geological Survey of TAS, aerial photography and our local experience were used to 

assess the anticipated site conditions and the area geology.  

Photos provided by the client, and groundwater information from government websites were also used.  

4 Results of Desktop Investigation  

4.1 Geology and Geological Constraints 

Investigation of geological maps from the Geological Survey of Tasmania has identified the expected site geology 

is Jurassic aged Dolerite. An extract of the local geological map is provided below.  

 

Figure 2: Extract of local geology, Geological Survey of TAS (Source: http://www.mrt.tas.gov.au/) 

The siting is most likely covered by dolerite and is likely overlain with a thin layer of residual soil at the surface 

between rocks. 

4.2 Groundwater 

There is limited groundwater data available for the proposed siting.  With reference to Department of Primary 

Industries, Parks, Water and Environment of Tasmania, the following approximate information was deduced. 

Table 2: Groundwater information (Source: https://dpipwe.tas.gov.au/)  

Perspectivity of aquifers: Low to Moderate, existing in fractured rock 

Water Quality [Salinity] mg/L: 70 – 11200mg/L TDS (Total Dissolved Solids) 

Existing water source in proximity-comments:  Lake Gordon is to the North and Wedge Lake to the South. 
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5 Discussion and Recommendations 

5.1 Site Reactivity – AS 2870 

After considering the area geology, the soil profile encountered in the bores, and the climatic zone of the area, 

this site has been classified as Class A with respect to foundation construction (Australian Standard 2870-2011 

Residential Slabs and Footings) due to rock outcrops at the surface.  

Note that, this classification is only applicable to Class 1 and 10a structures in accordance with the Building Code 

of Australia, for other structures this classification should be used as a guide only. 

5.2 Tower Foundation 

It is understood that the project scope is to construct a new tower. Following bearing pressures and soil strength 

parameters can be adopted in assessing the structural integrity of footing to be constructed. The geological 

profile is assumed and outline in Section 4.1. 

5.2.1 Isolated Pad (Mass Pad) Footings 

The pad footings can be considered a suitable foundation option in the scope of the development project. These 

pads footings can be supported within DOLERITE.  

The pad should be sufficiently sized such that the self-weight of the concrete pad is able to restrain against 

overturning moments and lateral shear; determination of overturning moments, lateral shear and pad sizing 

should be completed by a suitably qualified structural engineer. It should be noted no lateral restraint is to be 

adopted within any filling or possibly encountered natural silt soils. 

The below table illustrates the ultimate bearing capacity for the conservatively assumed layers, where the design 

engineer can adopt them during design stages. However, considering the absence of any fieldwork performance 

on-site, the presented capacities should be evaluated as generic values for the material expected to be 

encountered.  

Table 3: Ultimate bearing capacity for pad footing [FoS: 2.5 (B x L: 2m x 2m)] 

Material Weathering Degree Depth BSL (m) Ultimate Bearing Capacity (kPa) 

SW Dolerite SW [slightly weathered] Up to 4.0m 5,000 

FR Dolerite FR [Fresh] >4.0m 10,000 

The ultimate bearing pressures provided in the report are the maximum values. Ultimate bearing capacity values 

provided within this report should result in a total settlement of less than 15mm, should accurate settlement 

calculations be required, specific loading values and further laboratory testing of the soil characteristics will be 

required.  

5.2.2 Rock Anchor Foundations 

After considering the investigated site conditions the office assumed that the rock anchor foundation may have 

been adopted to support existing tower loading.  Bond stress for rock/grout interface value listed in the table 

below is considered suitable for this site.  

Table 4: Rock Anchor – Bond strength values [FoS:1.8] 

Material Weathering Degree Depth BSL (m) Ultimate Bond strength (kPa) 

Dolerite 

SW [slightly weathered] Up to 4.0m 1,500 

FR [Fresh] >4.0m 2,500 

*The fractured behaviour of the encountered Dolerite should be considered and to avoid excessive material usage during 

construction, precautions (i.e. bentonite agents) shall be taken. 



168748-GEO-Desktop Report-Mt Wedge, Florentine, Tas, 7140 

16/08/2021 

 

Document Revision: 1 

Template Version: ii 

Page 9 of 13 

The embedded depth of rock anchors shall be engineered considering the possible eccentric loading 

combinations. 

*Note: no rock anchor design details shall be finalised until the weathering properties of underlying dolerite rock 

is confirmed by this office. Therefore, this office must be contacted during the excavation stage with additional 

pictorial information to confirm the integrity of the dolerite rock.   

5.2.3 Material Properties 

Table 5: Material strength properties 

Material Description 

 

Unit weight, 𝜸 

(kN/m3) 

Effective 

Cohesion, c’ (kPa) 

Effective 

Friction angle, 

𝝓 (⁰) 

Young’s 

Modulus (MPa) 

SW Dolerite 22 1,000 34 1,000 

FR Dolerite 26 5,000 36 10,000 

5.2.4 General Conditions- Foundation 

Where footings are founded in different soil groups (especially reactive and non-reactive soils), the designer 

should provide articulation for the structure to accommodate to for potential damages which could be caused by 

differential movement of the soil due to seasonal moisture variation. 

Note it is our preference that the design engineer adopt the same founding material across the structure where 

possible.  After excavation for the footings has been completed if there is any doubt as to the bearing capacity of 

the founding soil, then Intrax should be contacted and an inspection of the sites founding conditions carried out.  

5.3 Inspections (Hold Points)  

Intrax must be engaged at the following stages:  

1. In the event soil conditions encountered differ significantly from those described within this report. 

2. If project design is altered significantly from drawings reviewed and outlined or project described within 

this report   

3. To confirm founding materials and allowable bearing pressures. 

4. To confirm rock strength and weathering profile encountered on-site. 
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6 Limitations of Report 

1. The recommendations in this report are based on the following: 

a. Information about the site & its history, proposed site treatment and building type conveyed to 

us by the client and or their agent 

b. Professional judgements and opinions using the most recent information in soil testing practice 

that is available to us. 

c. The location of our test sites and the information gained from this and other investigations.  

Should the client or their agent neglect to supply us with correct or relevant information, 

including information about previous buildings, trees or past activities on the site, or should 

changes be made to the building type, size and or/position, this report may be made obsolete, 

irrelevant or unsuitable.  In such cases, Intrax will not accept any liability for the consequences 

and Intrax reserves the right to make an additional charge if more testing or a change to the 

report is necessary.  

2. The recommendations made in this report may need to be reviewed should any site works disturb any 

soil 200mm below the proposed founding depth. 

3. The descriptions of the soils encountered in the boreholes follow those outlined in AS1726-2017; 

Geotechnical Site Investigations.  Colour descriptions can vary with soil moisture content and individual 

interpretation.   

4. If the site conditions at the time of construction differ from those described in this report, then Intrax 

must be contacted so a site inspection can be carried out prior to any footing being poured.  The 

owner/builder will be responsible for any fees associated with this additional work. 

5. This report assumes that the soil profile observed in the boreholes are representative of the entire site.  

If the soil profile and site conditions appear to differ substantially from those reported herein, then 

Intrax should be contacted immediately and this report may need to be reviewed and amended where 

appropriate. The owner/builder will be responsible for any fees associated with this additional work. 

6. The user of this report must consider the following limitations.  Soil and drilling depths are given to a 

tolerance of +/- 200mm.   

It must be understood and a condition of acceptance of this report is that whilst every effort is made to 

identify fill material across the site, difficulties exist in determining fill material, in particular, for example, 

well compacted site or area derived fill, when utilising a small diameter auger. Consequently, Intrax 

emphasises that we will not be responsible for any financial losses, consequential or otherwise, that may 

occur as a result of not accurately determining the fill profile across the site. 

7. Finally, no responsibility will be taken for this report if it is altered in any way or is not reproduced in full. 

 

  



168748-GEO-Desktop Report-Mt Wedge, Florentine, Tas, 7140 

16/08/2021 

 

Document Revision: 1 

Template Version: ii 

Page 11 of 13 

 

Appendix A 

Site Photography 
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