
 

 

Application for 
Planning Approval 

Land Use Planning and Approvals Act 1993 

  

JAMES DRYBURGH 

General Manager 
 

 

APPLICATION NO.      

DA2024/060 

LOCATION OF AFFECTED AREA 

138 GUNNERS QUOIN ROAD, OLD BEACH 

DESCRIPTION OF DEVELOPMENT PROPOSAL 

OUTBUILDING 

A COPY OF THE DEVELOPMENT APPLICATION MAY BE VIEWED AT 
www.brighton.tas.gov.au AND AT THE COUNCIL OFFICES, 1 TIVOLI 
ROAD, OLD BEACH, BETWEEN 8:15 A.M. AND 4:45 P.M, MONDAY TO 
FRIDAY OR VIA THE QR CODE BELOW. ANY PERSON MAY MAKE 
WRITTEN REPRESENTATIONS IN ACCORDANCE WITH S.57(5) OF THE 
LAND USE PLANNING AND APPROVALS ACT 1993 CONCERNING THIS 
APPLICATION UNTIL 4:45 P.M. ON  28/05/2024  ADDRESSED TO THE 
GENERAL MANAGER AT 1 TIVOLI ROAD, OLD BEACH, 7017 OR BY 
EMAIL AT development@brighton.tas.gov.au.  
REPRESENTATIONS SHOULD INCLUDE A DAYTIME TELEPHONE 
NUMBER TO ALLOW COUNCIL OFFICERS TO DISCUSS, IF NECESSARY, 
ANY MATTERS RAISED. 

http://www.brighton.tas.gov.au/
mailto:development@brighton.tas.gov.au
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Quoin Road - Old Beach.  Unpublished report for Sheds n Homes by Enviro-Tech Consultants Pty. Ltd., 11/04/2024. 

 

Report Distribution 

This report has been prepared by Enviro-Tech Consultants Pty. Ltd. for the use by parties involved in the proposed 

development of the property named above.  

Permission is hereby given by Enviro-Tech Consultants Pty. Ltd., and the client, for this report to be copied and 

distributed to interested parties, but only if it is reproduced in colour, and only distributed in full. No responsibility 

is otherwise taken for the contents. 

 

Limitations of this report  

In some cases, variations in actual Site conditions may exist between subsurface investigation boreholes.  This report 

only applies to the tested parts of the Site, and if not specifically stated otherwise, results should not be interpreted 

beyond the tested areas.   

The Site investigation is based on the observed and tested soil conditions relevant to the inspection date.   

Subsurface conditions may change laterally and vertically between test Sites, so discrepancies may occur between 

what is described in the reports and what is exposed by subsequent excavations.  No responsibility is therefore 

accepted for any difference in what is reported, and actual Site and soil conditions for parts of the investigation Site 

which were not assessed at the time of inspection. 

No responsibility is accepted for subsequent works carried out or activities onsite or through climate variability 

including but not limited to placement of fill, uncontrolled earthworks, altered drainage conditions or changes in 

groundwater levels. 

This report has been prepared based on provided plans detailed herein.  Should there be any significant changes to 

these plans, then this report should not be used without further consultation.  This report should not be applied to 

any project other than indicated herein.  

At the time of construction, if conditions exist which differ from those described in this report, it is recommended 

that the base of all footing excavations be inspected to ensure that the founding medium meets that requirement 

referenced herein or stipulated by an engineer before any footings are poured.   

An assessment of building settlement was not within the scope of works. 
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Investigation Summary 

Site Classification 

According to AS2870 – 2011 and after considering the known details of the proposed building and works 

(herein referred to as the Site), the geology, soil conditions, soil properties, and drainage of the Site have 

been classified as the following: 

 

CLASS P based on the following problematic ground conditions identified at the site: 

• Class 1 dispersive soils are present at the Site with CLASS P foundation conditions requiring 

specialised management measures to mitigate erosion hazards. 

 

Notwithstanding the problematic soil conditions observed at the Site, ordinarily the soil would be 

classified as Class M. 
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Site Investigation  

The Site investigation is summarised in Table 1. 

Table 1 Summary of Site Investigation 

Client Sheds n Homes 

Project Address 138 Gunners Quoin Road - Old Beach 

Council Brighton 

Planning Scheme Tasmanian Planning Scheme 

Inundation, Erosion or 

Landslip Overlays 
None 

Proposed  Shed 

Investigation Fieldwork was carried out by an Engineering Geologist on the 11/4/2024 

Site Topography The building site has a moderate slope of approximately 12% (7°) to the west 

Site Drainage The site receives overland flow runoff directly from the east. 

Soil Profiling 
Two investigation holes were direct push sampled from surface level around the 

proposed shed (Appendix A): 

Investigation Depths 

The target excavation depth was estimated at 2.3 m. Borehole BH01 was direct 

push sampled to 1.6 m (ending in DOLERITE) and Borehole BH02 was direct push 

sampled to 2.1 m (ending in Silty SAND). Borehole logs and photos are presented 

in Appendix B & C. 

Soil moisture and 

groundwater 

All recovered soil at the site ranged from dry to slightly moist. Groundwater was 

not encountered. 

Geology 
According to 1:25,000 Mineral Resources Tasmania geological mapping (accessed 

through The LIST), the geology comprises: Quaternary Colluvium. 
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Soil Profiles 

The geology of the site has been recorded and described in accordance with Australian Standard AS1726 

for Geotechnical Site Investigations which includes the Unified Soil Classification System (USCS).  Soil 

layers and where applicable, bedrock layers are summarised in Table 2. 

Table 2 Soil Summary Table 

# Layer Details USCS BH01 BH02 

1 Clayey GRAVEL 
SOIL & COBBLES/BOULDERS: Clayey GRAVEL, dark brown, 
well sorted, with sand, with silt, trace roots, 5 % roots; sub-
angular gravel; 45% DOLERITE cobbles/boulders, MD-D 

GC 
0-0.2 

DS@0.1 
0-0.1 

2 Silty CLAY 
Silty CLAY, light olive brown, medium plasticity, with sand, 
trace roots, 5 % roots, VSt-H 

CI 
0.2-0.8 
DS@0.5 

0.1-0.8 
DS@0.1 
DS@0.5 

3 Silty SAND 
SOIL & COBBLES: Silty SAND trace gravel, pale olive, well 
sorted, fine grained sand; sub-angular gravel; 5% MUDSTONE 
cobbles, VD 

SM 
0.8-1.5 
DS@1.2 

0.8-2.1 
DS@1.5 

4 DOLERITE DOLERITE Bedrock   
1.5-1.6 
PL@1.5 

REF 
  

Consistency1  VS Very soft; S Soft; F Firm; St Stiff; Vst Very Stiff; H Hard.    

Density2   VL Very loose; L Loose; MD Medium dense; D Dense; VD Very Dense 

Rock Strength EL Extremely Low; VL Very Low; L Low; M Medium; H High; VH Very High; EH Extremely High 

PL  Point load test (lump) 

DS  Disturbed sample 

PV   Pocket vane shear test 

FV  Downhole field vane shear test 

U50  Undisturbed 48mm diameter core sample collected for laboratory testing. 

REF  Borehole refusal 

INF  DCP has continued through this layer and the geology has been inferred.  

 

Planning 

BRI-S7.0 East Baskerville Dispersive Soils Specific Area Plan 

 

Pursuant to Section 54 of the Land Use Planning and Approvals Act 1993 (LUPAA), a dispersive soil 

management plan is to be prepared by a suitably qualified person, that details: 

(a) the dispersive potential of soils in the vicinity of the proposed development, water drainage lines, 

infiltration areas and trenches, water storages, ponds, dams and disposal areas; 

(b) the potential of the development to affect or be affected by erosion, including gully and tunnel erosion; 

(c) an analysis of the level of risk and potential consequences to the development and the level of risk to 

users of the development; and 

(d) proposed management measures to reduce risk to an acceptable level. 

 
 

1 Soil consistencies are derived from a combination of field index, DCP and shear vane readings. 
2 Soil density descriptions presented in engineering logs are derived from the DCP testing. 
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Design Recommendations  

General 

For Class P Sites, the designer should be a qualified engineer experienced in the design of footing systems 

for buildings. 

Plumbing 

If FILL3 works are proposed at the Site, such that resulting FILL OTHER THAN SAND exceeds 0.4 m depth or 

SAND FILL exceeds 0.8 m depth, then a CLASS P applies to the plumbing classification. To ensure 

applicability of Table 3 it is recommended that SAND or FCR fill is used around proposed pipework in 

preference to CLAY excavated from around the Site. 

The extent of soil movement (Ys) around pipework may be assessed with reference to Table 3  for various 

depth ranges. 

When determining the appropriate classification, consideration is to be given to future cut and fill with 

reference to borehole locations at the time of testing (see borehole easting and northings in Appendix B 

for details). Where precise vertical elevations are not available in the logs, elevations may be obtained 

from a survey representative of site levels at the time of soil testing.  

Table 3 Millimetres soil movement (Ys) for determining plumbing requirements for various soil depths * 

Building Profiles P* 
E 

Ys >75 
H2 

Ys 60-75 
H1 

Ys 40-60 
M 

Ys 20-40 
S 

Ys 0-20 
A 

Ys 0 

Dwelling BH01,BH02 No       0-0.2 0.2-0.8 0.8-3 

* Depths in this table are based on surfaces at the time of testing and do not allow for the influence of any additional fill added 

to the soil profile.  If additional fill is proposed to be added at these locations, then the reactivity will need to be recalculated 

depending on the thickness and reactivity of any additional fill added.  

Plumbing – Class P 

This standard applies to buildings located on problematic soils which are to be managed.  This standard 

applies to buildings located on Sites which are classified as Class P according to Table 3 or are to be 

reclassified as Class P as detailed above due to proposed cut or fill works. 

Where Class P is applicable, all sanitary drains and fixtures are to be designed in accordance with Appendix 

G of AS3500.2. 

With Class P sites, consideration is given to factors including but not limited to, filled/cut sites, soil 

dispersion, slope instability or loose/collapsing soils, soft clay/silt soils.  In this case, for a non-Class P (Class 

A) classification to apply, management is required for: 

• soil dispersion 

Recommendations for dispersive soil management including for pipework are presented in the dispersive 

soil management section of this report. Plumbing – Class A and S 

In the case where pipework falls into the Class A to S depth range presented in Table 3, provided all Class 

P management measures have been applied, the drainage system requires Nil additional protection, and 

shall be installed in accordance with AS/NZS 3500 series. 

 
 

3 FILL depth - For a slab, depth measured from the underside of the footing to the natural surface level. For a strip 
or pad footing system, depth measured from the finished ground level to the natural surface level. 
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Plumbing – Class M 

Based on the Soil testing at the time of the Site visit, with pipework at 0.7 m depth, some if not all of the 

pipework will generally fall within the M Class depth range with up to 40 mm of soil movement expected 

around pipework.  

With reference to Table 3, where pipework falls into the Class M depth range, all stormwater and sanitary 

plumbing drains and discharge pipes that are provided with fittings (or other devices to allow for 

movement) to be set at the midposition of their range of possible movement at the time of installation, 

so as to allow for movement equal to 0.5ys in any direction from the initial setting. Pipe wrappings may 

be included at critical points There are no additional plumbing requirements provided that Class P 

management measures are adhered too. 

AS3500.2:2021 Appendix G of AS3500.2:2021 should be referred for general advice.  

Site Drainage 

Subsurface drains to remove groundwater shall not be used within I .5 m of the building unless designed 

according to engineering principles.  

Due to the presence of the dispersive soils, stormwater absorption trenches need to be avoided at the 

Site.   Intercepted surface water and groundwater should ideally be diverted via nonperforated piping into 

a dedicated swale drain/mounds which is appropriately designed for stormwater dispersion across the 

surface of the Site.  Any swale drain/mound used at the Site should use natural nondispersive soil filling 

from the Site (Layers 1 or 2) or imported nondispersive imported clay soils.  Deep cuts (deeper than 0.3m) 

should be avoided for the swales and if in doubt, gypsum should be applied.  Mounds comprising of layer 

1 materials may be stabilised with 10% bentonite to prevent erosion.  

Surface drainage shall be considered in the design of the footing system, and necessary modifications shall 

be included in the design documentation. The surface drainage of the site shall be controlled from the 

beginning of the preparation and construction of the site. The drainage system shall be completed after 

the completion of the building construction.      

Ideally, the areas around the footprint of the building should be graded or drained so that the water 

cannot pond against or near the building.  As soon as footing construction has been completed, the ground 

immediately adjacent to the building should be graded to a uniform fall of 50mm minimum away from 

the building over the first metre.  The final provision of paving to the edge of the building can greatly limit 

soil moisture variations due to seasonal wetting and drying.   

Permanent Cut Batters – Soil and Rock 

To ensure that cuts remain serviceable, it is recommended that unretained cuts in soil do not exceed 1V: 

3H and unsupported baters in bedrock do not exceed 2V: 1H.   Before cuts are approached by workers, 

cuts must be appropriately scaled to remove any loose soil. The bedrock should not be increased beyond 

2.0 m height, without inspection by a suitably qualified person to ensure that these cuts are safe to work 

under. 

Filling Works 

In the case where filling works are proposed at the Site: 

• Dispersive soil is not to be used as fill unless it has been stabilised with gypsum and compacted.  

• Any proposed filling works must be in accordance with AS3798 'Earthworks for Residential and 

Commercial Developments'.   

• Before placing fill for landscaping, all topsoil should be removed from the filled area.   

• Ideally, the fill should be free draining and placed to prevent water ponding. The fill should be 

placed in layers no greater than 150mm height and suitably compacted. 
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Long-term erosion management 

The following measures are generally recommended for maintaining long-term erosion stability of soil 

slopes: 

• Slopes exceeding 1V: 4H and up to 1V: 3H will need to be effectively stabilised with mulch/topsoil 

mixes, drill/broadcast seeding, hydroseeding or soil binders. 

• Slopes up to 1V:2Hcan be stabilised with straw mulching. 

• Slopes exceeding 1V: 2H and up to 1V:1.5H may be effectively stabilised with hydromulching.  

• Slopes exceeding 1V:1.5H but no greater than 1V: 1H will generally require measures such as 

erosion control blankets. 

Earth-Retaining Structures 

Any excavations higher than 1.0m and exceeding the recommended batter angle should be supported 

with a retaining wall engineered that allows free drainage of the retained soil and rock.  

Dispersive soils 

The results presented in Attachment D indicate that moderately to severely dispersive soils are present in 

soil Layer 3 above the bedrock.  There is sufficient information to indicate that soil Layer 3 is dispersive in 

all areas of concern upgradient and downgradient of the works area.   

Soil Layers 1 and 2 offer considerable resilience to erosion and are important barriers which must be kept 

in place where possible to prevent contact between fresh water and Layer 3.  Where dispersive Layer 3 

has been already disturbed the following management measures are applicable. 

Dispersive soil is to be managed in accordance with Emerson Class number recommendations presented 

below.    Appendix F also provides some background information on the management of Emerson Class 1 

soil.  

In all cases, gypsum is a proven to be an effective erosion control to be applied directly to dispersive soils.  

Gypsum will displace sodium ions in clay and replace with calcium which improves soil structure, shear 

strength, and erosion resilience. Higher application rates of gypsum are required with higher soil cation 

exchange capacity, higher pH and lower Emerson Class number, and Table 4 is to be used as a guide for 

determining the required application rates with reference to soil dispersion testing results presented in 

Table 6. 

Table 4  Prescribed gypsum application rates – see Emerson soil testing results 

 Gypsum Application Rate (pH < 7.5) 

Class 3 0 to 0.3 kg/m2 

Class 2 0.5 kg/m2 

Class 1 1.0 kg/m2 

Emerson Class 1 (soil Layer 3) 

It is recommended that measures are put in place to limit the disturbance to the CLASS 1 dispersive CLAY 

soils which include: 

• Surfacing such as topsoil or pavement should cover all Class 1 exposed soil at the Site 

• Gypsum is to be applied to the exposed Class 1 soil surface at the prescribed rate according to 

Table 4 including recently cut embankments, drainage, and service trenches and anywhere the 

topsoil has been removed exposing the underlying soil to rainwater. 
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Permanent Cuts and Batters 

• It is very common for cuts to intersect perched groundwater and where this occurs in association 

with dispersive soils, tunnel erosion may develop within cuttings. 

• Perched groundwater may also move within dispersive soil which has been used as FILL, resulting 

in tunnel formation throughout the fill.   Nondispersive topsoil layers which are removed to form 

a bench, are also entry points where percolating groundwater may cause erosion. 

• Cuts on the Site have the potential to allow fresh water originating from upslope to spill over the 

top of Class 1 dispersive soils within the embankment.  In worst case scenarios, groundwater may 

also begin discharging out of cuts causing tunnel erosion.   

• If cuts are necessary, a measure for managing dispersive soil is to apply a sand barrier over the 

cut face to assist in reducing soil wash out.  

• Cuts should ideally intersect the bedrock so there is opportunity to divert any groundwater 

seepage away from vulnerable areas including the dwelling. 

• To create an effective barrier to soil dispersion, it needs to be ensured that the cuts proposed in 

Class 1 soils are managed with the following layering (in this order): 

o Gypsum at a rate indicated in Table 4. 

o A 0.2 m thick layer of SAND  

o Topsoil  

o Erosion control (see erosion control section) 

• These management measure needs to be put in place as soon as the cuts are excavated, to ensure 

tunnels do not develop, as this can increase groundwater flow rates and exacerbate soil erosion. 

• A low-profile landscaping retaining wall (eg. sleepers) at the toe the cut can greatly assist in 

retaining eroded material and retaining the sand barrier.  

• It is essential to divert surface water and groundwater away from the crest and toe of cuts.  A 

drain at the toe is critical to prevent water from moving across exposed freshly cut dispersive soil 

surfaces and potentially back through FILL including beneath paved surfaces. 

Retaining Walls  

• Retaining walls should be avoided unless there is confidence that groundwater is not able to move 

beneath the base of retaining wall footings.  Gypsum will assist is reducing erosion damage, and 

it is always recommended that retaining walls are founded onto bedrock in this circumstance. 

• Where retaining walls are proposed, freshly cut surfaces in Class 1 soils should be stabilised with 

gypsum at a rate indicated in Table 4. The surface of the cuts are to be topped with a 0.2 m thick 

sand layer before applying drainage cloth and drainage aggregate. 

Drainage 

• Surface drainage over Class 1 soils should ideally occur through concrete spoon drains rather than 

swale drains.  Where swale drains are preferred, gypsum should be applied to Class 1 soils 

beneath the topsoil layers at the prescribed rate according to the soil pH. 

• Subsurface drains should be avoided in Class 1 soils.  Where required, Class 1 soils must be 

surfaced with gypsum at the prescribed rate. 

• Water it to be diverted from the drainage area from groundwater discharge points via a non-

perforated drainage pipe. 

Pipework 

All proposed service trenches are to be backfilled with sand and gypsum to reduce tunnel erosion 

susceptibility.  Gypsum application rates should be followed as per dispersive soil recommendations 

within this report. Non-dispersive clay topsoil should be placed back over the top of the service trenches 

and compacted in place to prevent water ingress. 
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In areas where drainage trenches or drainage alignments are proposed, drains must be surface with 

gypsum before backfilling to reduce tunnel erosion susceptibility.  An application rate of 1.0kg/m2 is 

recommended in this instance. 

Filling 

• Any proposed filling and particularly near areas supporting building structures should be carefully 

managed by either excluding the Class 1 soil altogether from the fill or treating the Layer 3 soil by 

applying the gypsum to the surface of compacted soil layers. 

• If selecting the gypsum treatment option, 300mm lifts will need to be managed based on 

application rates presented in Table 4, and 150 mm lifts are proposed, then the gypsum 

application rate will need to be halved. 

• It is important that all soil at the Site is well compacted close to or at the optimum moisture 

content, particularly around proposed building structures. 

• Paving over filled surfaces will greatly reduce the risk of tunnel erosion, provided that cut off 

drains are installed upgradient of filled areas to prevent groundwater and surface water seepage 

through the base of the fill.   

• Pavement and or spoon drains should tie into bedrock cuts to ensure all surface water is 

intercepted before it migrates beneath the pavement.  

• It is normal practice to remove topsoil before placing fill, but in the case where the topsoil is non-

dispersive (Class 4 or higher), then in some cases it may be more problematic to remove topsoil 

which is assisting in creating a barrier between dispersive soils and groundwater. Therefore, soil 

Layers 1 and 2 should be retained wherever possible beneath fill. 

• In this case, it filling works is proposed, it is recommended that only 0.1 m of topsoil is removed 

from the surface of the Site before emplacing gypsum at the prescribed rate and fill.  

• Ideally, all dispersive soil may be stripped out and replaced with non-dispersive soil, and non-

dispersive layers may then be used as backfill.  

Earthworks Recommendations 

Building Pad Preparation 

Any organic matter or other deleterious materials will need to be removed from the building envelope.  

Unless otherwise stated in an engineering report, fill or loose, soft, low bearing capacity soil should either 

be removed from the building pad, or otherwise footings should ideally be established to the base of this 

material.   

Earthworks should be carried out in accordance with AS3798 ‘Earthworks for Residential and Commercial 

Developments’.  Unsuitable materials in structural fill are listed in AS2870 Section 4.3. 

Pad Preparation - Compaction 

Ordinarily, compaction is not recommended for CLAY soils, but in this case, Emerson Class 1 to Class 2 soil 

layers is to be compacted if exposed at surface. 

It is recommended that any sand or granular soils across the building pad, filled areas and the base of the 

footing excavations are compacted with several passes with a medium weight (~80 kg) plate compactor ( 

80 kg).   

Bored Piers – Impediments 

There were no obvious impediments to auguring such as cobbles/boulders obstructions or shallow 

groundwater.   
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Foundation Maintenance 

Details on appropriate site and foundation maintenance practises from the CSIRO BTF 18 Foundation 

Maintenance and Footing Performance: A Homeowner’s Guide are presented in Appendix G of this report. 

Risk Assessment 

It is concluded that overall risk from dispersive soils is moderate to high, but through the management 

measures presented above, this risk may be reduced to low. 

Management Summary 

The main aspects needing to be considered include: 

• Shallow diversion mounds comprising of non-dispersive Layer 1 soils stabilised with bentonite or 

Layer 2 soils upslope of cuts.  Source material must not be excavated any deeper than 0.3 m from 

any part of the Site.  

• Stabilising cuts with sand, and building spoon drains into bedrock at the toe of cuts, diverting 

water over paved surfaces to be collected in pipework for diversion towards spoon drains or the 

onsite dam to the west of the building Site. 

• All water should be collected and piped away from the building Site. 

• Gypsum is to be used on all exposed Layer 3 soil, and service trenches are to be backfilled with 

sand and gypsum. 

• Wherever possible, discharging groundwater must be drained away from the building Site. 

• The bedrock is an effective barrier to groundwater movement and any retaining walls should be 

constructed on the bedrock to block groundwater movement. 

• Any existing tunnels are to be backfilled with a sand and gypsum mix.  The head of the tunnel 

must be intersected with a long upgradient cut off mound (diverting surface water flow away 

from problem areas), and all surrounding soil stabilised with gypsum.  

 

 

Kris Taylor, BSc (hons) 

Environmental & Engineering Geologist    
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Notes About Your Assessment 

The Site classification provided and footing recommendations including foundation depths are assessed based on 

the subsurface profile conditions present at the time of fieldwork and may vary according to any subsequent Site 

works carried out.  Site works may include changes to the existing soil profile by cutting more than 0.5 m and filling 

more than 0.4 to 0.8 m depending on the type of material and the design of the footing.  All footings must be founded 

through fill other than sand not exceeding 0.4 m depth or sand not exceeding 0.8 m depth, or otherwise a Class P 

applies (AS2870 Clauses 2.5.2 and 2.5.3). 

For reference, borehole investigation depths relative to natural soil surface levels are stated in borehole logs where 

applicable.   

In some cases, variations in actual Site conditions may exist between subsurface investigation boreholes.  At the 

time of construction, if conditions exist which differ from those described in this report, it is recommended that the 

base of all footing excavations be inspected to ensure that the founding medium meets the requirement referenced 

herein or stipulated by an engineer before any footings are poured.   

The site classification assumes that the performance requirements as set out in Appendix B of AS 2870 are acceptable 

and that site foundation maintenance is carried out to avoid extreme wetting and drying. 

It is the responsibility of the homeowner to ensure that the soil conditions are maintained and that abnormal 

moisture conditions do not develop around the building.  The following are examples of poor practises that can 

result in abnormal soil conditions:  

• The effect of trees being too close to a footing.  

• Excessive or irregular watering of gardens adjacent to the building.  

• Failure to maintain Site drainage. 

• Failure to repair plumbing leaks.  

• Loss of vegetation near the building. 

The pages that make up the last six pages of this report are an integral part of this report. The notes contain advice 

and recommendations for all stakeholders in this project (i.e. the structural engineer, builder, owner, and future 

owners) and should be read and followed by all concerned. 
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Appendix B Borehole Logs 
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Appendix D Geotechnical Testing 

Dynamic Cone Penetrometer (DCP) 

Dynamic cone penetrometer (DCP) testing was conducted according to AS 1289.6.3.2 with the results 

presented in Appendix B. 

Linear shrinkage 

Disturbed soil samples (DS) are collected for linear shrinkage testing with soil laboratory testing conducted 

according to AS 1289.3.4.1.  The results of the linear shrinkage tests are presented in Table 5.  

Table 5  Linear shrinkage index test results 

Layers Soil Hole ID Depth (m) Field Moisture % Linear Shrinkage % 

1 Clayey GRAVEL BH01 0.1-0.2 7.2 3 

2 Silty CLAY BH02 0.5-0.6 18.9 10 

 

Soil Dispersion (Emerson aggregate test) 

Select soil samples were tested for sodicity using the Emerson Class number method according to 

AS1289.3.8.1. The results presented in Table 6 demonstrate that: 

• Soils collected from the Site which are shallower than 0.5 m were either not dispersive (Emerson 

Class 4 or greater) or were slightly dispersive (Emerson Class 3).  Therefore, no specific 

management measures are required. 

• Layer 3 at depth of between 0.8 m and bedrock comprises both Emerson Class 1 and Emerson 

Class 2 category soils which are considered moderately to severely dispersive. 

It is recommended that the dispersive soils are adequately managed corresponding to the Emerson Class 

number and pH value, as detailed in the recommendations section of this report. 

Table 6 Summary of the Emerson class results. 

Layer Soil Depth Sample ID Emersion Class Date Tested Water pH 

1 Clayey GRAVEL 0.1 BH01 0.1 Class 8 17/04/2024 DI 22°C   

2 Silty CLAY 0.1 BH02 0.1 Class >4 17/04/2024 DI 22°C   

2 Silty CLAY 0.5 BH01 0.5 Class >4 17/04/2024 DI 22°C   

2 Silty CLAY 0.5 BH02 0.5 Class >4 17/04/2024 DI 22°C   

3 Silty SAND 1.2 BH01 1.2 Class 2 17/04/2024 DI 22°C 6.24 

3 Silty SAND 1.5 BH02 1.5 Class 1 17/04/2024 DI 22°C 6.49 
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Appendix E Geotechnical Interpretation 

Footing Minimum Target Depths 

Footing design for the proposed structures are to consider the depths of limiting layers at the base of 

Class P soils where present.   Where practical/allowable, thickened beams may be deepened through 

problematic soil layers according to engineering specifications (Table 7).  Table 8 should be referred to 

where only 50kPa allowable bearing capacity is required. 

Table 7 also presents a summary of the estimated soil depths and associated layers where less than 5mm 

of vertical soil movement can expected due to soil moisture fluctuations from normal seasonal wetting 

and drying cycles.  Where 5mm tolerances are required, concentrated loads including but not limited to 

slab edge or internal beam or strip footings shall be supported directly on piers in accordance with 

minimum target layer depths presented in Table 7, with considerations given to required bearing 

capacities in accordance with Table 8. 

Table 7 Soil characteristic surface movements and recommended footing minimum target depths 

Footing Target Layers BH01 BH02 

Surface movement Ys (mm) 25 25 

Soil class M M 

Base of problem soil layer (m)* - - 

Layer at base of problem soil* - - 

Pier minimum target depth (m)# 0.8 0.8 

Pier minimum target layer# 2 2 
- No problem layers encountered 
*Base of problematic soil depth and target layer at test location to achieve 100 kPa allowable bearing capacity or greater. 
# Target depth and layer where Ys values from normal wetting and drying cycles are estimated at less than 5mm vertical 

movement 

  



 

© Enviro-Tech Consultants Pty. Ltd.                              www.envirotechtas.com.au                                03 62 249 197          Page 18

  

Soil Bearing Capacity 

Soil allowable bearing capacity was calculated from correlations with DCP blow counts. Where high clay 

and silt content is observed in the soil, soil allowable bearing capacity is determined from undrained shear 

strengths using a field vane.   Interpretive bearing capacity values are presented in Table 8. 

Table 8 Soil allowable bearing capacities and problematic ground conditions. 

Depth from (m) 
Allowable Bearing Capacity (kPa) 

BH01 BH02 

0 >400* 200* 

0.1 >400 >400 

0.2 >400 280 

0.3 >400 280 

0.4 >400 >400 

0.5 >400 >400 

0.6 >400 >400 

0.7 >400 >400 

0.8 >400 >400 

0.9 >400 >400 

1 REF REF 

1.1     

1.2     

1.3     

1.4     

1.5 DOLERITE   
Correlations drawn from DCP and vane shear testing. 
REF - Penetrometer Refusal 
^ Footings to be founded through the FILL 
~ Problematic soil layer attributed to loose, soft, or low allowable bearing capacity soil (<100 kPa) 
*Soil layer expected at the base of problematic soil layers at test location (or at surface where problematic soils not encountered) 
to achieve 100 kPa allowable bearing capacity or greater. 

Characteristic Surface Movement (Ys)  

The characteristic surface movement (soil reactivity) is calculated according to AS 2870 Section 2.3.  The 

calculations are based on Iss % testing results where applicable and are based on complete soil profiles 

for boreholes drilled within the building Site. 

According to AS 2870 Section 2.3, calculations consider the depth of groundwater and bedrock. Soil 

characteristic surface movements from normal wetting and drying cycles are presented in Table 7. 



 

© Enviro-Tech Consultants Pty. Ltd.                              www.envirotechtas.com.au                                03 62 249 197          Page 19

  

Appendix F Class 1 Dispersive Soil Management 
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Appendix G Foundation Maintenance & Footing Performance (CSIRO) 
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