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SECTION 1 INTRODUCTION 

1.1 Project 

It is understood that a residential development is proposed at 4 Vanderspek in Frenchville, comprising the 

reconfiguration of the existing lot into two separate lots, allowing for construction of a new dwelling in the south-

west corner. The site is within an area of sloping topography and identified on Rockhampton Regional Council’s 

Steep Land Overlay to require the site to be assessed for slope stability.  

 

It is also understood that Rockhampton Regional Council (RRC) requires the slope stability assessment to 

address the requirements of the Australian Geomechanics Society Landslide Risk Management guidelines 

and professional geotechnical practice.  In conjunction with the slope stability assessment, geotechnical 

investigation is required as input to detailed structural design of the proposed dwelling. 

 

The location and extent of the site are indicated approximately on Drawing No. 1, attached.   

1.2 Proposed Scope of Work 

Based on our knowledge of the area from previous investigations, and a desk-top review of published 

geological mapping (Rockhampton sheet), it was anticipated that the site ground conditions may comprise 

surface layers of colluvium, underlain by residual soils, overlying weathered bedrock at potentially shallow 

depth. A shallow groundwater table was not anticipated. 

 

For the scope of the proposed development and the anticipated ground conditions, it was proposed that slope 

stability assessment be carried out in conjunction with geotechnical investigation, comprising inspection and 

mapping of the site and the excavation and sampling of three to four test pits to 3m to 4m depth (or prior 

refusal) at nominated locations across the site, with a medium size track-mounted excavator.  A dynamic cone 

penetrometer test (DCP) would be carried out adjacent to each test pit location to assist with soil strength 

assessment. 

 

Assessment of slope stability ‘risk’ for the proposed development would then be carried out using methods 

published by the Australian Geomechanics Society and to specifically address Council’s Steep Land Overlay 

requirements. 

 

Using the results of the proposed fieldwork and laboratory testing outcomes, an interpretive report including 

both, the preliminary landslide risk assessment and the geotechnical investigation, would be produced to 

provide details of the investigation as carried out, as well as geotechnical design information on each of the 

following: 

 

• subsurface conditions; 

• preliminary slope stability assessment; 

• earthworks and site preparation; 

• temporary and permanent batter slopes; 

• erosion and sediment control parameters; 

• suitability of cut material for fill; 

• site classification to AS2870; 

• advice and design parameters for retaining 

wall selection; 

• effect of footing on slope stability; 

• suitable alternate foundation types; 

• risk control strategies; and  

• anticipated construction aspects. 
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1.3 Commission 

Based on the proposed scope of work, a fee to undertake the investigation was presented in a proposal dated 

6 June 2023.  Butler Partners (Regional) Pty Ltd (Butler Partners) was subsequently commissioned by Reel 

Planning Pty Ltd (Reel Planning) to conduct the geotechnical investigation as proposed. 

 

This report was issued in draft (for comment) on 31 August 2023. 
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SECTION 2 THE SITE 

2.1 Site Description 

The proposed lot to be reconfigured is located approximately 150m north of Frenchville Road within a 

residential area, and at the time of the investigation the site was temporarily fenced, with access from a 

concrete roadway running along the western and northern boundaries.  Vegetation at the site generally 

comprised sparse grass, shrubs and small to large native trees, with some patches of bare earth.  

 

Ground surface levels at the site appeared to generally slope downwards from north-east to south-west at 

approximately 25 to 30 degrees. No evidence of slope instability across the site was observed during fieldwork. 

Cobbles and some embedded boulders were observed mostly to the southeast section of the proposed 

subdivision. A relatively recent aerial image indicating the approximate extent of the site (highlighted in blue) 

is presented in Photograph 1, and two general views of the site, at the time of investigation, are presented in 

Photograph 2 and Photograph 3. 

 

 

Photograph 1: Aerial image showing the approximate extent of the proposed subdivision (14 April 2023, 

Nearmap image) 

 

Photograph 2: General view of the site looking west from adjacent concrete road. 

Proposed Subdivision for New Dwelling 
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Photograph 3: General view of the site looking south from near Test Pit 1. 

2.2 Geology 

Reference to the Geological Survey of Queensland 1:100,000 geological series Rockhampton                             

sheet indicates that the site is mapped in an area of Permian aged Lakes Creek Formation, from the Berseker 

Group, consisting of grey massive, indurated siltstone and lithofeldspathic to quartzolitho feldspathic 

sandstone derived from felsic to intermediate volcanics. 
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SECTION 3 FIELDWORK 

3.1 Testing and Sampling Methods 

The investigation comprised the excavation and sampling of three test pits (Test Pits 1 to 3) with a 12 tonne 

Hitachi tracked excavator, using a 0.6 m wide bucket.  Strata identification and sampling was from inspection 

of the test pit side walls and disturbed samples recovered from the excavator bucket. 

 

On completion of excavation, all test pits were backfilled with spoil material and track rolled. 

3.2 Dynamic Cone Penetrometer Testing 

A dynamic cone penetrometer (DCP) test was performed adjacent to each test pit to between 0.3m and 0.8m 

depth. 

3.3 Test Pit Locations and Supervision 

Test pit locations were determined in the field by hand-held GPS co-ordinates and are indicated approximately 

on Drawing No 1, attached.  No detailed survey information was available at the time of the investigation, 

however, approximate ground surface levels at each test location were estimated, based on 1m contour data 

from the Rockhampton Regional Council’s online mapping database, which should be confirmed by detailed 

survey. 

 

A senior geotechnical engineer set out the test pit locations, logged the stratigraphy encountered in the test 

pits, supervised the fieldwork and directed the in-situ sampling and testing program. 
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SECTION 4 INVESTIGATION RESULTS 

4.1 Subsurface Conditions 

The subsurface conditions encountered in the test pits are given on Test Pit Report sheets included in 

Appendix A, using classification and descriptive terms defined in the accompanying notes (which are generally 

in accordance with Australian Standard AS AS1726-1993).  It should be noted that rock types indicated on the 

Test Pit Report sheets are based on visual assessment only; no petrographic analysis has been undertaken 

for confirmation. The DCP test results are also tabulated with depth in Appendix A. 

 

For a description of the stratigraphy encountered at each test pit location, the Test Pit Report sheets should 

be consulted.  However, in broad summary, the subsurface conditions encountered at the test pit locations 

generally comprised surface layers of gravelly/sandy silt to between 0.4m and 0.5m depth, except in Test Pit 

2 where cobbles and boulders with a gravelly sandy clay matrix were encountered from ground surface level 

to 0.5m depth, underlain by stiff to hard gravelly/sandy clay to between 0.8m and 1.6m depth.  The soils were 

underlain in turn by sandstone (rock) of medium to very high strength. 

 

It should be noted that ‘stronger’ rock may exist close below the base of the test pits and potentially at shallower 

depth at other locations. 

4.2 Groundwater 

Free groundwater was not encountered during the excavation of any of the test pits.  However, it should be 

noted that groundwater levels can vary both seasonally and with prevailing weather conditions. 

4.3 Laboratory Testing 

Selected samples of soil and rock recovered from the test pits were submitted to Butler Partners’ NATA 

accredited Rockhampton geotechnical testing laboratory for assessment of erosion and sediment control 

parameters, particle size distribution, plasticity, ‘drained’ strength parameters, moisture-density relationship, 

California Bearing Ratio (CBR) and rock strength using Australian Standards AS1289 test methods.  

Laboratory test report sheets are included in Appendix B and the test results are summarised in the following 

sections. 

  

It should be noted that sample descriptions provided in the laboratory results summary tables (and the 

laboratory test result sheets) are based on the inspection of each individual laboratory test sample only.  No 

allowance has been made in sample descriptions for sampling, sub-sampling or test methodology in 

determination of the mass material properties. Estimates of mass material properties are provided on each 

individual Test Pit Report sheet and as such, the laboratory test results should be read in conjunction with the 

relevant report sheets. 

4.3.1 Erosion and Sediment Control Parameters 

One selected sample of soil was tested to determine the Emerson Class Number, pH and electrical 

conductivity.  A summary of the reported test results is presented in Table 1, and the Emerson Class Number 

results indicate that the sample tested had a low potential for dispersion, using distilled water. 
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Table 1:    Summary of Reported Emerson Class, pH and Conductivity Test Results 

Test Pit 
Depth 

(m) 

Sample 

Description 

Sample Moisture 

Content 

(%) 

Emerson  

Class No. 
pH 

Electrical 

Conductivity  

(μS/cm) 

2 0.5 – 0.6 Gravelly Sandy Clay 14.2 4 7.2 5.36 

4.3.2 Particle Size Distribution 

Three selected samples of soil were tested for measurement of particle size distribution analysis using wash 

sieve grading techniques, and the reported results are summarised in Table 2. 

Table 2:    Summary of Reported Particle Size Distribution Test Results 

Test Pit 
Depth 

(m) 

Sample 

Description 

Sample 

Moisture 

Content 

(%) 

Cobbles 

Fraction(1) 

(%) 

Gravel 

Fraction(2) 

(%) 

Sand 

Fraction(3) 

(%) 

Silt and Clay 

Fraction(4) 

(%) 

1 0.6 – 0.8 Gravelly Sandy Clay 20.7 0 26 28 46 

2 0.5 – 0.6 Gravelly Sandy Clay 14.2 0 27 27 46 

3 0.5 – 0.6 Gravelly Clay 8.2 21 22 11 46 

(1)  Particle size <200mm, >60mm; (2)  Particle size <60mm, >2mm; (3) Particle size (approximately) <2mm, >0.075mm; (4) Particle size 
(approximately) <0.075mm 

4.3.3 Plasticity 

Two selected samples of soil were tested for measurement of plasticity using Atterberg limit and linear 

shrinkage test methods. The reported test results are summarised in Table 3 together with the sample 

classification and indicate that the clay samples tested were predominantly of low to medium plasticity. 

Table 3:    Summary of Reported Plasticity Test Results 

Test 

Pit 

Depth 

(m) 

Sample 

Description 

Sample 

Moisture 

Content 

(%) 

Liquid 

Limit 

(%) 

Plastic 

Limit 

(%) 

Plasticity 

Index 

(%) 

Linear 

Shrinkage 

(%) 

Inferred 

Drained 

Friction 

Angle – ɸ’(1) 

Classification(2) 

1 0.6 – 0.8 Gravelly Sandy Clay 20.7 40 18 22 10.5 28 CI 

2 0.5 – 0.6 Gravelly Sandy Clay 14.2 31 18 13 7.5 31 CL 

(1)  Gibson R.E. (1953) Experimental determination of the true angle of friction in clays Proc. 3rd I.C.S.M.F.E., Zurich, pp126-132 

(2)  Australian Standard AS1726-1993, Geotechnical site investigations 

4.3.4 Drained Strength 

One ‘remoulded’ clay sample was tested for measurement of ‘drained’ shear strength parameters (c’, ø’) using 

staged, consolidated, ‘slow’ direct shear test methods and a summary of the reported results is presented in 

Table 4.   

Table 4:    Reported Direct Shear Strength Parameter Test Results 

Test Pit 
Depth 

(m) 

Sample 

Description 

Apparent Cohesion – c’ 

(kPa) 

Friction Angle – ø’ 

(degrees) 

1 0.6 – 0.8 Gravelly Sandy Clay 19 41 

4.3.5 Moisture-Density Relationship 

One selected bulk sample recovered from the test pits were tested to determine (Standard) laboratory 

moisture-density relationship and the resulting Maximum Dry Density (MDD) and Optimum Moisture Content 

(OMC) results for the sample tested are summarised in Table 5. 
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Table 5:    Summary of Moisture-Density Relationship Results 

Test Pit 
Depth 

(m) 

Sample 

Description 

Sample 

Moisture 

Content (%) 

Standard Compaction 

Maximum 

Dry 

Density (t/m3) 

Optimum 

Moisture 

Content (%) 

2 0.2 – 0.5 Gravelly Sandy Clay 16.5 1.65 18.5 

 

The test results indicate that the moisture content of the sample tested (at the time of sampling) was 2% dry 

of OMC. 

4.3.6 California Bearing Ratio 

One sub-sample of the sample tested for moisture-density relationship were tested for measurement of soaked 

CBR using the test method given in Australian Standard AS1289.6.1.1 – 1998.  The samples were re-

compacted using Standard compactive effort at approximately OMC and soaked under a surcharge loading of 

4.5kg for four days prior to testing.  A summary of the reported results is presented in Table 6. 

Table 6:    Summary of California Bearing Ratio Test Results 

Test Pit 
Depth 

(m) 

Sample  

Description 

Sample Preparation 

Swell (%) 
CBR 

(%) Moisture 

Content (%) 

Dry Density 

(%) 

2 0.2 – 0.5 Gravelly Sandy Clay 18.7 1.61 0.5 6 

4.3.7 Rock Strength 

Selected ‘lump’ samples of sandstone (rock) recovered from Test Pits 1 and 3 were tested for measurement 

of rock strength using Point Load Test [Is(50)] methods and the test results are summarised in Table 7.   

Table 7:    Summary of Reported Point Load Strength Index Test Results 

Test Pit 
Depth 

(m) 
Sample Description Point Load Strength (Is(50) Rock Strength Category* 

1 1.6 – 1.9 Sandstone 

0.7 Medium 

5.5 Very High 

6.1 Very High 

3 0.8 – 1.0 Sandstone 

3.0 Very High 

2.4 High 

3.3 Very High 

* Australian Standard AS1726 - 1993, Geotechnical site investigations 
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SECTION 5 GEOTECHNICAL DESIGN DISCUSSION 

5.1 Ground Model 

The results of the investigation indicate that the subsurface conditions at the test pit locations comprised a 

surface layer of gravelly/sandy silt (except in one test pit), overlying stiff to hard gravelly/sandy clay, underlain 

in turn by medium to very high strength sandstone (rock). Cobbles and some embedded boulders were 

observed across the site.  Groundwater was not encountered in any test pit location, however, groundwater 

levels can change over time.  In these ground conditions geotechnical design will need to consider (at least) 

the following: 

 

• subsurface conditions and variability across the site; 

• rock excavatability; 

• general slope stability; 

• suitability of cut for fill; 

• batter slopes; 

• classification of the site in accordance with AS2870; 

• retaining wall pressures; 

• suitable foundation types; 

• appropriate founding depths and bearing pressures; 

• variations in footing founding depths and founding conditions across the site; and 

• possible construction difficulties. 

 

Discussion of geotechnical design parameters, as well as design and construction recommendations and 

suggestions are detailed in the following sections. 

5.2 Earthworks 

5.2.1 Excavatability 

Based on the results of the fieldwork, excavation for dwelling foundations would be expected to encounter 

some surface soils (including cobbles and boulders), overlying weathered sandstone (rock). The rock 

encountered in the test pits ranged from medium to very high strength, and it is considered possible that zones 

of ‘stronger’ and/or ‘less jointed’ rock may also exist below test pit excavation depths (and possibly at shallower 

depths elsewhere on the site). 

 

Excavation of soil and extremely low to low strength rock should be readily achieved in bulk excavation using 

a large hydraulic excavator.  Bulk excavation of medium to high strength rock will require relatively major use 

of ‘rock breaker’ equipment unless joint spacing is moderately close (less than 0.3m). In high strength (or 

stronger) rock (with relatively few discontinuities), rock breaker excavation methods only would be expected 

to be very slow and potentially severely damaging to equipment. 

 

In confined (trench, footing, etc.) excavations in medium to high strength rock, heavy rock breaker equipment 

and slow excavation rates should be allowed for.  Due to the inherent jointing and bedding planes contained 

in the rock, over break should be allowed for in pricing. 

 

Consideration should be given in selecting suitable excavation methods/plant to the potential of encountering 

‘harder’ rock below test pit location termination depths, and at ‘shallower’ depth intermediate to the test pit 

locations. 
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All confined excavations should be fully supported or battered/benched to a stable angle to ensure personnel 

safety. 

5.2.2 Use of Cut for Fill 

Organic soils, ‘over-wet’ soils, ‘silts’ and soils containing deleterious matter or oversize particles (>75mm size) 

should be excluded from use as structural fill. 

 

The soils and extremely low to low strength rock should generally be suitable for re-use as ‘controlled fill’ 

provided that the excavated material is ‘processed’ so that it is well mixed and all ‘oversize’, 

organic/deleterious and any ‘over wet’ materials are excluded and expansive movement can be tolerated 

or designed for. All medium to very high strength rock would be suitable for reuse as fill, but crushing and 

screening is likely to be required to control particle size for ‘hard’ rock. 

5.2.3 Fill Compaction 

All fill required to be placed to support settlement sensitive structures/features should be ‘controlled’, placed 

in layers not greater than 250mm (loose thickness) and be uniformly compacted to a minimum dry density ratio 

of 98% (Standard compaction).  Where fill is to be placed on sloping sections of the site, the fill must be 

adequately ‘keyed in’ at subgrade level.  Detailed earthworks and building plans should be carefully reviewed 

prior to construction to ensure global slope stability can be maintained. 

 

Reactive clay material should be avoided for use as fill, if possible.  However if/where any reactive material is 

to be used as fill, it should be placed and maintained at a moisture content of not drier than Standard Optimum 

Moisture Content (OMC) in order to reduce potential shrink-swell movements.  It should be noted that over-

compacting reactive clay fill (particularly at a moisture content below optimum) should be avoided as 

potentially significant expansion could occur on ‘wetting up’.  Due allowance must be made in design and 

detailing for reactive fill movements if reactive fill is used. 

 

To assist with achievement of adequate control of fill placement, ‘Level 1’ geotechnical supervision and testing 

as set out in Section 8 of AS3798 – 2007 Guidelines on earthworks for commercial and residential 

developments is recommended. 

5.2.4 Trafficability 

Trafficability for plant will be adversely affected by wet weather and traffic within ‘wet’ subgrade during and 

following wet weather would be expected to potentially result in disturbance to the subgrade, with consequent 

loss of subgrade strength.  Consideration should be given to the placement of a coarse granular working 

platform to those areas where trafficability is critical.  The required layer thickness will depend on the type of 

plant proposed to traffic the site, however, a layer thickness of not less than 150mm is anticipated for ‘light’ 

equipment. 

5.2.5 Site Drainage 

During construction, the site should be graded such that water is readily shed and does not collect and pond 

over the site, otherwise softening of soil and weathered rock subgrade will occur, especially under construction 

plant traffic and heavy vehicles. 
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5.3 Reactive Ground Movements 

5.3.1 Estimated Magnitude 

The magnitude of potential reactive soil movements can be estimated using the following equation (from 

Australian Standard AS2870-2011 Residential slabs and footings) and parameters for the site selected based 

on recommendations in AS2870: 

sy =
1

100
  huIss ...   

𝑁

𝑛=1

 n
 

 
where ys is the characteristic surface movement, in millimetres; 

   is the lateral restraint factor; 

 Iss  is the shrink-swell index (taken as approximately 2.0% per pF to 3.5% per pF for the site 

clays, based on a visual/tactile assessment and past experience with soils of similar grading 

and plasticity);  

 u is the soil suction change averaged over the thickness of the layer under consideration 

(estimated as 1.2pF in Rockhampton); 

 h is the thickness of layer under consideration, in millimetres; and 

 N is the number of soil layers within the design depth of suction change (Hs), which has been 

  taken as 2.3m in Rockhampton. 

 

The potential characteristic surface movement values for the stratigraphy encountered in the test pits have 

been calculated to be approximately 20mm to 35mm using the methods and parameters discussed above, 

assuming normal seasonal moisture/suction variations.  Based on the magnitude of the calculated 

characteristic surface movement, the site in its current condition would be classified as ‘Class M’ (Moderately 

Reactive).  

5.3.2 Design Considerations 

The clays encountered at the site are expected to generally have low to moderate potential for shrink-swell 

movements associated with change in moisture content.  If recompacted, the potential reactivity of these 

materials will increase, which will need to be allowed for in the estimation of future shrink-swell movement. 

 

Use of reactive materials for fill should be avoided, however, if their use cannot be avoided then the calculated 

characteristic surface movement value would increase significantly.  It should be carefully noted that the 

calculated surface movement values given above do not include any allowance for ‘abnormal’ influences such 

as vegetation effects.  It is strongly recommended that the estimated characteristic surface movement values 

for the site be recalculated once site earthworks design is completed and fill sources are known.  It is 

considered that the following issues must be carefully considered in design: 

 

• Where reactive fill is placed over a natural soil subgrade, higher characteristic movements than those 

nominated above could potentially occur (as the ratio of lateral restrained to unrestrained movement 

will increase), particularly if the fill reactivity is greater than that of the existing site soils.  If filling of the 

site is proposed, a revised site classification should be considered, which takes into account the actual 

reactivity, compaction and depth of fill used. 
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• Vegetation (particularly large trees) has the potential to significantly increase soil suction change 

magnitude and depth, which leads to a significant increase in potential reactive soil movements 

adjacent to any (proposed) tree locations.  If trees are to be planted ‘close’ to proposed footings in the 

future, consideration should be given to constructing root barriers around the trees, and footing design 

must allow for potentially (significantly) higher reactive soil movements than are nominated above. 

• Abnormal subgrade moisture variations could potentially result in adverse, non-uniform reactive 

movements that are significantly greater than those nominated above for ‘normal’ seasonal moisture 

changes.  The risk of ‘abnormal’ movement occurring could be reduced by ensuring over-watering of 

gardens, ponding water, broken/leaking pipes, ‘close’ planting of trees/shrubs, etc. does not occur. 

 

‘Good practice’ should be adopted in project design and detailing if control of reactive ground movement is 

desired.  In particular, the following are recommended: 

 

• trees/shrubs should not be planted closer than their mature height to movement sensitive features 

(unless significantly greater reactive movements than those estimated above are designed for); 

• subgrade moisture content should not be allowed to change during or following construction; 

• site grades should be designed to readily shed water and prevent ponding around footings and other 

movement sensitive areas;  

• services should be designed to be flexible and to prevent any leakage and to rapidly promote removal 

of fluid if leakage does occur; and 

• proposed structures should be made as flexible as possible, with regular full height movement control 

joints, flexible in-fill above windows and doors etc. 

5.4 Slope Stability Assessment 

At the time of the investigation, there was no observable evidence of instability at the proposed dwelling 

location or nearby surrounds.  Some minor scouring and erosion was observed along the southern boundary, 

where the driveway is proposed, however, was not noted in surrounding areas where grass cover exists.  

Outcropping sandstone and large boulders (up to approximately 1.1m, which appeared to be well embedded) 

were observed across the site.  The undeveloped area to the west of the proposed dwelling location was 

generally dense bushland comprising sparse grasses, shrubs and small to large trees showing no observable 

signs of movement/creep of the soils (e.g. bent trees, etc.). 

5.4.1 Analysis Method 

Preliminary slope stability analysis has been undertaken using the commercially available geotechnical 

analysis software package Slope/W, which uses limit equilibrium methods to assess the Factor of Safety (FOS) 

against slope instability.  The analysis carried out has adopted the following: 

 

• Approximate slope geometry based on ground surface levels interpolated from Rockhampton Regional 

Council’s online mapping database; 

• Subsurface profiles based on the results of the test pits; 

• Mohr-Coulomb strength model for soils; 

• ‘Long term’ analysis carried out using assumed effective stress soil strength parameters. 
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5.4.2 Interpretation of Calculated Factor of Safety Values 

In the ‘long term’ it is typical to adopt a minimum calculated FOS in the range of 1.4 to 1.5, depending on the 

level of uncertainty in input parameters.  Where detailed investigation has been carried out and applied loads 

are well defined, a FOS at the low end of the range could be considered, however, as the degree of uncertainty 

in parameters, geometry, applied loads, groundwater conditions and variability increases the acceptable FOS 

limit from slope stability analysis should increase. 

5.4.3 Material Properties 

The stratigraphy and soil/rock strength properties adopted in the analysis are given in Table 8.  

 Table 8:    Summary of soil/rock strength properties adopted 

Material Strength Colour 
Unit Weight 

(kN/m3) 

Apparent 

Cohesion  

(kPa) 

Friction Angle  

(degrees) 

Gravelly/Sandy Silt very stiff 
 

19 2 24 

Gravelly/Sandy Clay very stiff/hard 
 

19 5 28 

Sandstone medium to very high 
 

22 30 38 

5.4.4 Analysis Results 

An automated search of potential circular failure surfaces was carried out to assess the failure surface with the 

lowest calculated FOS.  The analysis has been undertaken for an idealised ground condition, generally based 

on the results from the test pits.  The stratigraphy and geometry adopted are presented in Figure 1, with results 

of the analysis presented in Figure 2 showing the failure surface with the lowest calculated FOS.  

 

 

Figure 1:    Stratigraphy and geometry adopted. 
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Figure 2:    Lowest calculated FOS with ‘Long Term’ conditions. 

5.4.5 Landslide Risk 

Based on the preliminary stability analysis results, the site in its current condition would be considered ‘low’ 

risk.  However, it must be noted that the slope geometry used in the analysis is approximate only, and that a 

detail survey of ground surface levels must be obtained to reassess slope stability.  In addition, future 

earthworks and construction at the site have the potential to affect the likelihood of instability occurring as well 

as the consequences if a failure were to occur and specific design and analysis for the proposed development 

will also be required to confirm that instability risk remains low for the development as constructed. 

 

It is anticipated that, provided the recommendations included in this report are followed, and detailed design 

and location specific analysis (using more accurate survey information) is carried out, a development with low 

landslide risk is feasible. 

5.5 General Good Practice for Slope Stability 

As a broad preliminary guide to the placement of future buildings, it is suggested that buildings be founded 

into low strength (or stronger) sandstone.  If any fill is proposed to be placed as part of site development, it 

must be ‘keyed-in’ to the natural slope at no greater than 0.25m high ‘benches’. 

 

To minimise the potential for the proposed development being adversely affected by potential slope instability, 

it is considered that the design and construction procedures described below, and in the following sections of 

this report, should be adopted: 

 

• care must be taken to minimise disturbance to the site by cutting and filling, unless areas to be 

cut/filled are appropriately battered/retained and slope stability assessment is carried out on a case-

by-case basis to confirm adequate FOS; 

• adequate site slope drainage must be provided and maintained to minimise the potential for 

groundwater induced instability; 

Lowest Calculated FOS 2.12 
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• stormwater run-off and sewage effluent (e.g. septic tanks, etc.) should be piped away from these 

areas; and 

• all vegetation destroyed as a result of construction activities should be restored wherever possible 

and densified with new plantings, as soon as practicable after completion of earthworks. 

 

Excavations for in-ground services should be kept to a minimum or avoided if possible; but where necessary, 

they should be backfilled with properly compacted materials and capped with an impervious layer to minimise 

potential surface water ingress into the backfill and potentially the subsurface profile.  It is also recommended 

that the alignment of service trenches be perpendicular to site ground surface contours, if possible. 

 

Any alterations to the existing topography at the site will need to be analysed in detail and a re-assessment of 

soil instability hazard carried out.   

 

Figure 3 and Figure 4 illustrate methods of good hillside practice that should be adopted for design. 

 

 

Figure 3:    Possible methods of maintaining stability in cut and fill developments. 
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Figure 4:    Good hillside practice. 

5.6 Batter Slopes 

If movement sensitive features/sections are not located ‘close’ to excavations, and geometry permits, battered 

slopes may be adopted. Provided slopes are protected from groundwater or surface water effects, the 

preliminary maximum cut slope angles given in the Table 9 may be used with a relatively low risk of instability 

for unsurcharged batters up to approximately 2m to 3m in height. Where batters exceed 3m in height mid-

slope benches (not less than 3m wide) may be required and will require detailed stability assessment on a 

location by location basis.  

Table 9:    Preliminary Maximum Unsurcharged Batter Slopes for ‘Dry’ Slopes up to 2m to 3m high. 

Material Strength Temporary Batter(1) (2) Permanent Batter(1) (2) 

Level 1 Controlled Fill (refer 

Section 5.2.3) 
– 1V:1H    1V:2.5H 

Clays/Silts stiff to hard 1V:1H 1V:2H 

Sandstone (rock) 

low 

medium 

high 

  1V:1H(3) 

       1V:0.75H(3) 

     1V:0.5H(3) 

      1V:1.5H(3) 

   1V:1H(3) 

   1V:1H(3)  
(1)  Not underlain by ‘softer’ materials and subject to confirmation by engineering analysis and inspection during construction  
(2)  Flatter if ‘wet’ 

(3) Depends on jointing 

 

If insufficient space exists for the construction of batters at the maximum slopes given above, mechanical 

excavation support will be required in order to prevent excavation instability.  At the batter angles nominated 

above there may be some localised slumping of batter slopes and it will be necessary to ensure that the faces 

are protected from any surface water or groundwater seepage effects. 
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Detailed stability analysis, with specific ground surface levels, prior to bulk earthworks design finalisation will 

be required to confirm stable batter slopes and detailed inspection by an experienced geotechnical engineer 

will be required at the time of construction to confirm the stability of batter faces and the need for any 

supplementary mechanical support. 

5.7 Retaining Wall Pressures 

An estimate of ‘unsurcharged’ retaining wall pressures for ‘flexible’ and ‘rigid’ walls can be obtained for drained 

conditions and a horizontal retained surface, using a triangular pressure distribution in conjunction with the 

parameters given in Table 10. 

Table 10:  Retaining Wall Design Parameters 

Material Type 
Strength/ 

Density 

Total Weight 

(t/m3) 

Flexible Wall 

‘Active’ Pressure 

Coefficient (ka) 

Rigid Wall ‘At Rest’ 

Pressure 

Coefficient (ko) 

Level 1 Controlled Fill (refer 

Section 5.2.3) – 100% Standard 
– 1.9 0.40 0.60 

Clays/Silts stiff to hard 1.9 0.40 0.60 

Sandstone (rock) 

low  

medium 

high 

2.3 

0.35 

0.30 

0.20 

0.50 

0.40 

0.30 

 

Due allowance must also be included in the calculation of wall pressure for groundwater pressure, back fill 

compaction, surcharge effects from adjacent structures and/or construction loading, the effects of sloping 

retained materials, reactive soil/fill pressures, etc. 

 

If a drainage system is installed behind retaining walls, it would still be prudent to allow for elevated water 

pressures as elevated groundwater levels may occur during or following prolonged ‘wet’ weather, or from 

blocked drainage etc. Drain design should incorporate free draining backfill and slotted pipe discharging into 

a sealed disposal system. 

5.8 Foundations 

Design of pad/strip footings or ‘short’ bored piles could be based on the maximum allowable working bearing 

pressures nominated in Table 11.  Ultimate bearing stress design values can be obtained by multiplying the 

working stress bearing pressure values given in Table 11 by 2.5. 

Table 11:  Working Bearing Pressure for Strip/Pad Footings and ‘Short’ Bored Piles 

Material Strength 

Allowable Working 

Bearing Pressure 

(kPa)* 

Gravelly/Sandy Silt - not recommended 

Gravelly/Sandy Clay 

stiff 

very stiff 

hard 

100 

150 

250 

Sandstone (rock) 

extremely low 

very low 

low 

medium (or stronger) 

300 

600 

1000 

2500 

* Not underlain by any ‘softer’ material 

 

It is recommended that the above strengths be confirmed by an experienced geotechnical engineer prior to 

the casting of foundation elements. It should be carefully noted that the potential presence of ‘strength 

inversions’ in the rock will require careful consideration in foundation design and the selection of maximum 

bearing pressures/founding depths. 
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It is considered that local variations in rock strength could be expected to occur over the site and it is suggested 

that a ‘flexible’ approach be adopted to the foundation design, construction methodology and costing, so that 

footing sizes/founding depths can be readily adjusted as required during construction, without cost/time 

penalties being incurred.  

 

It is recommended that in order to minimise potential differential footing performance that all footings be 

extended to found in similar stratigraphy (i.e. footings for a particular structure should not found partly in soil 

and partly in weathered rock). 

5.9 On-Ground Slab and Pavement Properties 

5.9.1 Insitu Estimates of CBR 

The correlation between DCP results and insitu CBR given by AUSTROADS1, is reproduced in Figure 5 and 

can be used to estimate the CBR of proposed subgrade materials.  Caution should be exercised with the 

interpretation of the DCP values as they are only relevant for the moisture conditions existing at the time of 

testing and ‘false’ interpreted CBR values can result from the presence of gravels etc. contained with otherwise 

‘clayey’ soils.    

 

Figure 5:  Correlation of DCP Results and Insitu CBR 

5.9.2 On-Ground Slabs and Pavements 

The design of on-ground slabs and pavements, cast over natural soil or controlled fill subgrade could be based 

on the ‘soaked’ parameters presented in Table 12, which are based on the results of the investigation and past 

experience with similar soil/rock and on the assumption that the subgrade is prepared in accordance with 

Section 5.2.   

 

The subgrade design values will be significantly influenced by the properties of any compacted fill used.   

 

 

 
1 AUSTROADS’ Publication No. AP-17/92 (1992) Pavement Design: A Guide to the Structural Design of Road Pavements – Figure 5.2. 
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Table 12:  Preliminary Subgrade Design Values 

Subgrade Material CBR (%) 
Modulus of Subgrade Reaction 

(kPa/mm)(1) 

Gravelly/Sandy Clay (natural or controlled fill) 3 – 6  30 - 40 

Sandstone (extremely low to very low strength)(2) 
5 – 10 (undisturbed) 

3 – 7 (disturbed) 

40 – 50 

30 – 45  

Sandstone (medium strength or stronger) 20 – 35  70 – 110  

(1)   For transient loading only 
(2)   May breakdown under compaction, leading to degraded properties 

 

If reactive ground movement can occur, it is suggested that on-ground slabs be fully dowelled (and joints 

between slabs sealed to control differential movements and minimise under-slab moisture changes) and 

should be detailed to enable movement, independent of foundations, fixtures, etc. 

  

Reactive subgrade materials should not be allowed to ‘dry out’, otherwise significant softening and soil-swell 

movements on ‘wetting up’ could potentially occur. 

 
 
BUTLER PARTNERS (REGIONAL) PTY LTD 
  

JENNY SALAS  

Senior Geotechnical Engineer 

 

NICK BLOXSOM  

Senior Geotechnical Engineer  
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Client:

Project:

Location:

Project  No:

Date:

Ground Surface Level:

Excavator: Logged by:

Bucket Size:

Groundwater:
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TEST PIT REPORT

D        Disturbed Sample
B        Bulk Sample
V        Vane Shear Strength (Uncorrected)kPa

E        Environmental Sample
U        Undisturbed Tube (50mm diameter)
A        Asbestos

pp       Pocket Penetrometer Test (kPa) 
Is(50)  Point Load Test Result (MPa)

HS      Hand Sample

1Reel Planning Pty Ltd

Proposed Subdivision

4 Vanderspek Place, Frenchville

RG23-1178A

21/07/2023

RL 83.0m*

GRA VELLY SA NDY SILT (ML)
- very stiff, dark brown, fine to coarse angular to subangular gravel, 
fine to coarse grained sand, with cobbles, with tree roots and 
organics (topsoil)

GRA VELLY SA NDY CLA Y (CI)
-stiff, brown-red, fine to medium angular gravel, fine to coarse 
grained sand, with cobbles and boulders (up to 600 mm long)

- stiff to very stiff, orange-red, fine to coarse angular to subangular 
gravel

SA NDSTONE (HW )
- medium to very high strength, pale brown mottled green and pink, 
fine to medium grained.

End of Test Pit at 1.9 m
(Bucket Refusal)

83.0

82.0

81.0

  

 B 

  

 B 

 HS 

0.4

0.6

0.8

1.0

1.4

1.6

1.9

PP=350

PP=200

PP=300

PP=350

Is(50)=0.7-6.1

Hitachi 12 tonne Tracked Excavator JS/MG

600 mm

No free groundwater encountered during excavation

* Approx. ground surface level interpolated from Rockhampton Regional Council's online mapping database, viewed on 10 August 2023.
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TEST PIT REPORT

D        Disturbed Sample
B        Bulk Sample
V        Vane Shear Strength (Uncorrected)kPa

E        Environmental Sample
U        Undisturbed Tube (50mm diameter)
A        Asbestos

pp       Pocket Penetrometer Test (kPa) 
Is(50)  Point Load Test Result (MPa)

HS      Hand Sample

2Reel Planning Pty Ltd

Proposed Subdivision

4 Vanderspek Place, Frenchville

RG23-1178A

21/07/2023

RL 80.0m*

COBBLES A ND BOULDERS
- gravelly sandy clay matrix, dark brown, 63 mm - 200 mm sized 
angular cobbles, 200 mm - 1100 mm sized angular to subangular 
boulders (with organics)

GRA VELLY SA NDY CLA Y (CL)
- hard, orange-red, fine to coarse angular gravel, fine to coarse 
grained sand, with cobbles and boulders

End of Test Pit at 0.7 m
(Bucket Refusal on Rock)

80.0

79.0

78.0

 B 

 D 

0.2

0.5

0.6

PP>600

PP>600

Hitachi 12 tonne Tracked Excavator JS/MG

600 mm

No free groundwater encountered during excavation

* Approx. ground surface level interpolated from Rockhampton Regional Council's online mapping database, viewed on 10 August 2023.
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TEST PIT REPORT

D        Disturbed Sample
B        Bulk Sample
V        Vane Shear Strength (Uncorrected)kPa

E        Environmental Sample
U        Undisturbed Tube (50mm diameter)
A        Asbestos

pp       Pocket Penetrometer Test (kPa) 
Is(50)  Point Load Test Result (MPa)

HS      Hand Sample

3Reel Planning Pty Ltd

Proposed Subdivision

4 Vanderspek Place, Frenchville

RG23-1178A

21/07/2023

RL 81.0m*

SA NDY SILT (ML)
- very stiff, dark brown, fine to coarse grained sand, with fine to 
coarse angular gravel, with cobbles and boulders (with organics)

GRA VELLY CLA Y (CI)
- hard, pale brown, fine to coarse angular gravel, trace fine to 
coarse grained sand, with cobbles and boulders

SA NDSTONE (MW )
- high to very high strength, pale brown mottled green and pink, fine
to medium grained

End of Test Pit at 1 m
(Bucket Refusal)

81.0

80.0

79.0

 B 

 HS 

0.2

0.5

0.6

0.8

1.0

PP=400

PP>600

Is(50)=2.4-3.3

Hitachi 12 tonne Tracked Excavator JS/MG

600 mm

No free groundwater encountered during excavation

* Approx. ground surface level interpolated from Rockhampton Regional Council's online mapping database, viewed on 10 August 2023.
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0.2-0.3

0.3-0.4

0.4-0.5

0.5-0.6

0.6-0.7

0.7-0.8

0.8-0.9

0.9-1.0

1.0-1.1

1.1-1.2

1.2-1.3

1.3-1.4

1.4-1.5

1.5-1.6

1.6-1.7

1.7-1.8

1.8-1.9

1.9-2.0

2.0-2.1

2.1-2.2

2.2-2.3

2.3-2.4

2.4-2.5

2.5-2.6

2.6-2.7

2.7-2.8

2.8-2.9

2.9-3.0
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Comments:

4 Vanderspek Place, Frenchville
NB

RG23-1178A 24/07/23

Dynamic Cone Penetrometer

Rockhampton Laboratory

246 Kent Street

Rockhampton Queensland 4700

Telephone : 61 (07) 4927 1400     

Test Method: AS1289.6.3.2

5

RG23-1178A-001

Proposed Subdivision MG

21/07/23

Reel Planning Pty Ltd

THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

Location:

Depth (m):

14 4 15

PENETRATION RESISTANCE - BLOWS / 100mm

1 2
14 4

Refusal 8

13

21 4 6

Refusal 21 6

Refusal

14

21

3

Test Pit No.
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Notes on Description and Classification of Soil 

 
The methods of description and classification of soils used in this report are generally based on Australian Standard AS1726-1993 
Geotechnical Site Investigations. 
 
Soil description is based on an assessment of disturbed samples, as recovered from bores and excavations, or from undisturbed 
materials as seen in excavations and exposures or in undisturbed samples.  Descriptions given on report sheets are an interpretation of 
the conditions encountered at the time of investigation. 
 
In the case of cone or piezocone penetrometer tests, actual soil samples are not recovered and soil description is inferred based on 
published correlations, past experience and comparison with bore and/or test pit data (if available). 
 
Soil classification is based on the particle size distribution of the soil and the plasticity of the portion of the material finer than 0.425mm.  
The description of particle size distribution and plasticity is based on the results of visual field estimation, laboratory testing or both.  
When assessed in the field, the properties of the soil are estimated; precise description will always require laboratory testing to define 
soil properties. 
 
Where soil can be clearly identified as FILL this will be noted as the main soil type followed by a description of the composition of the fill 
(e.g.  FILL – yellow-brown, fine to coarse grained gravelly clay fill with concrete rubble).  If the soil is assessed as possibly being fill this 
will be noted as an additional observation. 
 
Soils are generally described using the following sequence of terms.  In certain instances, not all of the terms will be included in the soil 
description. 
 

MAIN SOIL TYPE  (CLASSIFICATION GROUP SYMBOL) 
- strength/density, colour, structure/grain size, secondary and minor components, additional observations 
 
 
Information on the definition of descriptive and classification terms follows.  

 
SOIL TYPE and CLASSIFICATION GROUP SYMBOLS 

 

 
Major Divisions Particle Size 

Classification 

Group Symbol 
Typical Names 

 

 

 

COARSE 

GRAINED SOILS 

(more than half of 
material is larger than 

0.075mm) 

BOULDERS >200mm   

COBBLES 63 – 200mm   

GRAVELS 

(more than half of 
coarse fraction is larger 

than 2.36mm) 

Coarse: 20 – 63mm 

Medium: 6 – 20mm 

Fine: 2.36 – 6mm 

GW 
Well graded gravels, gravel-sand mixtures, 

little or no fines. 

GP 
Poorly graded gravels and gravel-sand 

mixtures, little or no fines, uniform gravels. 

GM Silty gravels, gravel-sand-silt mixtures. 

GC Clayey gravels, gravel-sand-clay mixtures. 

SANDS 

(more than half of 
coarse fraction is 

smaller than 2.36mm) 

Coarse: 0.6 – 2.36mm 

Medium: 0.2 – 0.6mm 

Fine: 0.075 – 0.2mm 

SW 
Well graded sands, gravelly sands, little or 

no fines. 

SP 
Poorly graded sands and gravelly sands; 

little or no fines, uniform sands. 

SM Silty sands, sand-silt mixtures. 

SC Clayey sands, sand-clay mixtures. 

 

 

FINE 

GRAINED SOILS 

(more than half of 
material is smaller than 

0.075mm) 

SILTS & CLAYS 

(liquid limit <50%) 
 

ML 
Inorganic silts and very fine sands, 

silty/clayey fine sands or clayey silts with 
low plasticity. 

CL and CI 
Inorganic clays of low to medium plasticity, 

gravelly clays, sandy clays, silty clays. 

OL 
Organic silts and organic silty clays of low 

plasticity. 

SILTS & CLAYS 

(liquid limit >50%) 
 

MH 
Inorganic silts, micaceous or diatomaceous 

fine sandy or silty soils. 

CH Inorganic clays of high plasticity. 

OH 
Organic clays of medium to high plasticity, 

organic silts. 

HIGHLY ORGANIC 

SOILS 
 Pt Peat and other highly organic soils. 
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PLASTICITY CHART FOR CLASSIFICATION OF FINE GRAINED SOILS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(Reference:  Australian Standard AS1726-1993 Geotechnical site investigations) 
 
DESCRIPTIVE TERMS FOR MATERIAL PROPORTIONS 

 

Coarse Grained Soils Fine Grained Soils 

% Fines Modifier % Coarse Modifier 

<5 Omit, or  use ‘trace’ <15 Omit, or use trace. 

5 – 12 Describe as ‘with clay/silt’ as applicable. 15 – 30 Describe as ‘with sand/gravel’ as applicable. 

>12 Prefix soil as ‘silty/clayey’ as applicable >30 Prefix soil as ‘sandy/gravelly’ as applicable. 

 
STRENGTH TERMS – COHESIVE SOILS 

 

Strength 

Term 

Undrained Shear 
Strength 

Field Guide to Strength 

Very soft <12kPa Exudes between the fingers when squeezed in hand. 

Soft 12 – 25kPa Can be moulded by light finger pressure. 

Firm 25 – 50kPa Can be moulded by strong finger pressure. 

Stiff 50 – 100kPa Cannot be moulded by fingers, can be indented by thumb. 

Very stiff 100 – 200kPa Can be indented by thumb nail. 

Hard >200kPa Can be indented with difficulty by thumb nail. 

 
DENSITY TERMS – NON COHESIVE SOILS 

 

Density 

Term 

Density 

Index 
SPT “N” 

CPT Cone 

Resistance 

Very loose <15% 0 – 5 0 – 2MPa 

Loose 15 – 35% 5 – 10 2 – 5MPa 

Medium dense 35 – 65% 10 – 30 5 – 15MPa 

Dense 65 – 85% 30 – 50 15 – 25MPa 

Very dense >85% >50 >25MPa 

 
COLOUR 

 
The colour of a soil will generally be described in a ‘moist’ condition using simple colour terms (e.g. black, grey, red, brown etc.) 
modified as necessary by “pale”, “dark”, “light” or “mottled”.  Borderline colours will be described as a combination of colours (e.g. grey-
brown). 
 
EXAMPLE 

 
e.g.  CLAYEY SAND (SC) – medium dense, grey-brown, fine to medium grained with silt. 
 
Indicates a medium dense, grey-brown, fine to medium grained clayey sand with silt. 
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Notes on Description and Classification of Rock 
 
The methods of description and classification of rock used in this report are generally based on Australian Standard AS1726-1993 Geotechnical site 
investigations. 
 
Rock description is based on an assessment of disturbed samples, as recovered from bores and excavations, or from undisturbed materials as seen in 
excavations and exposures, or in core samples.  Descriptions given on report sheets are an interpretation of the conditions encountered at the time of 
investigation. 
 
Notes outlining the method and terminology adopted for the description of rock defects are given below, however, detailed information on defects can 
generally only be determined where rock core is taken, or excavations or exposures allow detailed observation and measurement. 
 
Rocks are generally described using the following sequence of terms.  In certain instances not all of the terms will be included in the rock description. 
 
ROCK TYPE (WEATHERING SYMBOL), strength, colour, grain size, defect frequency 
 
 
Information on the definition of descriptive and classification terms follows.  
 
 
ROCK TYPE 
 
In general, simple rock names are used rather than precise geological classifications. 
 
 
ROCK MATERIALS WEATHERING CLASSIFICATION 
 

Term Weathering 
Symbol Definition 

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

Extremely weathered XW 
Rock is weathered to such an extent that it has ‘soil’ properties, i.e. it either disintegrates or can be 
remoulded in water. 

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

 - Highly weathered HW 

Rock substance affected by weathering to the extent that limonite staining or bleaching affects the whole of 
the rock substance and other signs of chemical or physical decomposition are evident.  Porosity and 
strength may be increased or decreased compared to the fresh rock, usually as a result of iron leaching or 
deposition.  The colour and strength of the original fresh rock substance is no longer recognisable. 

- Moderately weathered MW 
Rock substance affected by weathering to the extent that staining extends throughout the whole of the rock 
substance and the original colour of the fresh rock may be no longer recognisable. 

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

Fresh FR Rock shows no sign of decomposition or staining. 

* Subdivision of this weathering grade into highly and moderately may be used where applicable. 
 
 
STRENGTH OF ROCK MATERIAL 
 

Term Symbol Point Load Index 
Is (50) Field Guide To Strength 

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

Very low VL 0.03 – 0.1MPa 
Material crumbles under firm blows with sharp end of pick; can be peeled with knife; too hard to 
cut a triaxial sample by hand.  Pieces up to 30mm thick can be broken by finger pressure. 

Low L 0.1 – 0.3MPa 
Easily scored with a knife; indentations 1mm to 3mm show in the specimen with firm blows of 
the pick point; has dull sound under hammer.  A piece of core 150mm long 50mm diameter may 
be broken by hand.  Sharp edges of core may be friable and break during handling. 

Medium M 0.3 – 1.0MPa 
Readily scored with a knife; a piece of core 150mm long by 50mm diameter can be broken by 
hand with difficulty. 

High H 1.0 – 3.0MPa 
A piece of core 150mm long by 50mm diameter cannot be broken by hand but can be broken by 
a pick with a single firm blow; rock rings under hammer. 

Very high VH 3.0 – 10.0MPa Hand specimen breaks with pick after more than one blow; rock rings under hammer. 

Extremely high EH >10MPa 
Specimen requires many blows with geological pick to break through intact material; rock rings 
under hammer. 

 
Notes:  
1.  These terms refer to the strength of the rock material and not to the strength of the rock mass which may be considerably weaker due to the effect of 

rock defects. 
2.  The field guide visual assessment for rock strength may be used for preliminary assessment or when point load testing is not available. 
3. Anisotropy of rock may affect the field assessment of strength. 
 
 
COLOUR 

 
The colour of a rock will generally be described in a ‘moist’ condition using simple colour terms (e.g. black, grey, red, brown, etc) modified as necessary by 
‘pale’, ‘dark’, ‘light’ or ‘mottled’.  Borderline colours will be described as a combination of colours (e.g. grey-brown). 
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GRAIN SIZE 
 

Descriptive Term Particle Size Range 
Coarse grained 0.6 – 2.0mm 

Medium grained 0.2 – 0.6mm 

Fine grained 0.06 – 0.2mm 

 
 
DEFECT FREQUENCY 
 
Where appropriate, a defect frequency may be recorded as part of the rock description and will be expressed as the number of natural (or interpreted 
natural) defects present in an equivalent one metre length of core; by use of the following defect frequency descriptive terms; or both.  The descriptive 
terms refer to the spacing of all types of natural defects along which the rock is discontinuous and include, bedding plane partings, joints and other rock 
defects, but excludes known artificial fractures such as drilling breaks. 
 

Defect Frequency Description 

Fragmented 
Rock core is comprised primarily of fragments of length less than 20mm, and mostly of width less than the core 
diameter. 

Highly Fractured Core lengths are generally less than 20mm to 40mm with occasional fragments. 

Fractured Core lengths are mainly 30mm to 100mm with occasional shorter and longer sections. 

Fractured to Slightly Fractured Core lengths are mainly 100mm to 300mm with occasional shorter to longer sections. 

Slightly Fractured 
Core lengths are generally 300mm to 1,000mm with occasional longer sections and occasional sections of 100mm to 
300mm. 

Unbroken The core does not contain any fractures. 

 
 
EXAMPLE 
 
e.g.  SANDSTONE (XW) – low strength, pale brown, fine to coarse grained, slightly fractured. 
 
 
ROCK DEFECT LOGGING 
 
Defects are discontinuities in the rock mass and include joints, sheared zones, cleavages and bedding partings.  The ability to observe and log defects will 
depend on the investigation methodology.  Defects logged in core are described using the abbreviations noted in the following tables.   
 
The depth noted in the description is measured in metres from the ground surface, the defect angle is measured in degrees from horizontal, and the defect 
thickness is measured normal to the plane of the defect and is in millimetres (unless otherwise noted). 
 
Defects are generally described using the following sequence of terms: 
 
Depth, Defect Type, Defect Angle (dip), Surface Roughness, Infill, Thickness 
 
 
DEFECT TYPE 
 

B  – Bedding 
J  – Joint 
S  – Shear Zone 
C  – Crushed Zone 

 
 
SURFACE ROUGHNESS 
 

i  - rough or irregular, stepped 
ii  - smooth, stepped 
iii - slickensided, stepped 
iv - rough or irregular, undulating 
v - smooth, undulating 
vi - slickensided, undulating 
vii - rough or irregular, planar 
viii - smooth planar 
ix - slickensided, planar 

 
 
INFILL 
 
Infill refers to secondary minerals or other materials formed on the surface of the defect and some common descriptions are given in the following table 
together with their abbreviations. 
 

Ls - limonite staining 
Fe - iron staining 
Cl - clay 
Mn - manganese staining 
Qtz - quartz 
Ca - calcite 
Clean - no visible infill 

 
EXAMPLE 
 
3.59m, J, 90, vii, Ls, 1mm  
 
indicates a joint at 3.59m depth that is at 90° to horizontal (i.e. vertical), is rough or irregular and planar, limonite stained and 1mm thick. 
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Material Test Report
Report Number: RG23-1178A-1
Issue Number: 1
Date Issued: 31/08/2023
Client: Michael Swann

4 Vanderspek Place, Frenchville Qld 4701
Contact: Michael Swann
Project Number: RG23-1178A
Project Name: Proposed Subdivision and Dwelling
Project Location: 4 Vanderspek Place, Frenchville
Work Request: 21511
Sample Number: R23-21511A
Date Sampled: 31/07/2023
Dates Tested: 31/07/2023 - 14/08/2023
Sampling Method: AS 1289.1.2.1 6.5.4 - Machine excavated pit or trench
Preparation Method: In accordance with the test method
Sample Location: Test Pit 1 , Depth: 0.6 - 0.8
Material Source: Insitu

Butler Partners (Regional) Pty Ltd

Rockhampton Laboratory

246 Kent Street Rockhampton QLD 4700

Phone: (07) 4927 1400

Email: rocklab@butlerpartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Travis Driver

Laboratory Manager

NATA Accredited Laboratory Number: 19665

Moisture Content (AS 1289 2.1.1) Min Max

Moisture Content (%) 20.7

Particle Size Distribution (AS1289 3.6.1)

Sieve Passed % Passing Limits

53 mm 100

37.5 mm 99

26.5 mm 97

19 mm 95

13.2 mm 91

9.5 mm 88

6.7 mm 85

4.75 mm 81

2.36 mm 74

1.18 mm 66

0.6 mm 60

0.425 mm 58

0.3 mm 55

0.15 mm 50

0.075 mm 46

Particle Size Distribution
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Report Number: RG23-1178A-1 This document shall not be reproduced except in full without approval of the laboratory.
Results relate only to the items tested/sampled. Page 1 of 7
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Material Test Report
Report Number: RG23-1178A-1
Issue Number: 1
Date Issued: 31/08/2023
Client: Michael Swann

4 Vanderspek Place, Frenchville Qld 4701
Contact: Michael Swann
Project Number: RG23-1178A
Project Name: Proposed Subdivision and Dwelling
Project Location: 4 Vanderspek Place, Frenchville
Work Request: 21511
Sample Number: R23-21511A
Date Sampled: 31/07/2023
Dates Tested: 31/07/2023 - 11/08/2023
Sampling Method: AS 1289.1.2.1 6.5.4 - Machine excavated pit or trench
Preparation Method: In accordance with the test method
Sample Location: Test Pit 1 , Depth: 0.6 - 0.8
Material Source: Insitu

Butler Partners (Regional) Pty Ltd

Rockhampton Laboratory

246 Kent Street Rockhampton QLD 4700

Phone: (07) 4927 1400

Email: rocklab@butlerpartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Travis Driver

Laboratory Manager

NATA Accredited Laboratory Number: 19665

Atterberg Limit (AS1289 3.1.2 & 3.2.1 & 3.3.1 & Q252) Min Max

Sample History Oven Dried

Preparation Method Dry Sieve

Passing 0.425 (%) 58

Liquid Limit (%) 40

Plastic Limit (%) 18

Plasticity Index (%) 22

Weighted Plasticity Index (%) 1267

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 10.5

Cracking Crumbling Curling Curling

Report Number: RG23-1178A-1 This document shall not be reproduced except in full without approval of the laboratory.
Results relate only to the items tested/sampled. Page 2 of 7
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Material Test Report
Report Number: RG23-1178A-1
Issue Number: 1
Date Issued: 31/08/2023
Client: Michael Swann

4 Vanderspek Place, Frenchville Qld 4701
Contact: Michael Swann
Project Number: RG23-1178A
Project Name: Proposed Subdivision and Dwelling
Project Location: 4 Vanderspek Place, Frenchville
Work Request: 21511
Sample Number: R23-21511B
Date Sampled: 31/07/2023
Dates Tested: 31/07/2023 - 07/08/2023
Sampling Method: AS 1289.1.2.1 6.5.4 - Machine excavated pit or trench
Preparation Method: In accordance with the test method
Sample Location: Test Pit 2 , Depth: 0.2 - 0.5
Material Source: Insitu

Butler Partners (Regional) Pty Ltd

Rockhampton Laboratory

246 Kent Street Rockhampton QLD 4700

Phone: (07) 4927 1400

Email: rocklab@butlerpartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Travis Driver

Laboratory Manager

NATA Accredited Laboratory Number: 19665

Moisture Content (AS 1289 2.1.1) Min Max

Moisture Content (%) 16.5

California Bearing Ratio (AS 1289 6.1.1 & 2.1.1) Min Max

CBR taken at 5 mm

CBR % 6

Method of Compactive Effort Standard

Method used to Determine MDD AS 1289 5.1.1 & 2.1.1

Method used to Determine Plasticity Visual / Tactile

Maximum Dry Density (t/m3) 1.65

Optimum Moisture Content (%) 18.5

Laboratory Density Ratio (%) 97.5

Laboratory Moisture Ratio (%) 100.5

Dry Density after Soaking (t/m3) 1.61

Field Moisture Content (%) 15.0

Moisture Content at Placement (%) 18.7

Moisture Content Top 30mm (%) 21.5

Moisture Content Rest of Sample (%) 20.2

Mass Surcharge (kg) 4.5

Soaking Period (days) 4

Curing Hours 72.6

Swell (%) 0.5

Oversize Material (mm) 19

Oversize Material Included Excluded

Oversize Material (%) 20.4

California Bearing Ratio

Results 2.5 5 Tangent
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Report Number: RG23-1178A-1 This document shall not be reproduced except in full without approval of the laboratory.
Results relate only to the items tested/sampled. Page 3 of 7
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Material Test Report
Report Number: RG23-1178A-1
Issue Number: 1
Date Issued: 31/08/2023
Client: Michael Swann

4 Vanderspek Place, Frenchville Qld 4701
Contact: Michael Swann
Project Number: RG23-1178A
Project Name: Proposed Subdivision and Dwelling
Project Location: 4 Vanderspek Place, Frenchville
Work Request: 21511
Sample Number: R23-21511C
Date Sampled: 31/07/2023
Dates Tested: 31/07/2023 - 03/08/2023
Sampling Method: AS 1289.1.2.1 6.5.4 - Machine excavated pit or trench
Preparation Method: In accordance with the test method
Sample Location: Test Pit 2 , Depth: 0.5 - 0.6
Material Source: Insitu

Butler Partners (Regional) Pty Ltd

Rockhampton Laboratory

246 Kent Street Rockhampton QLD 4700

Phone: (07) 4927 1400

Email: rocklab@butlerpartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Travis Driver

Laboratory Manager

NATA Accredited Laboratory Number: 19665

Moisture Content (AS 1289 2.1.1) Min Max

Moisture Content (%) 14.2

Particle Size Distribution (AS1289 3.6.1)

Sieve Passed % Passing Limits

63 mm 100

53 mm 95

37.5 mm 93

26.5 mm 87

19 mm 83

13.2 mm 81

9.5 mm 80

6.7 mm 78

4.75 mm 77

2.36 mm 73

1.18 mm 67

0.6 mm 63

0.425 mm 60

0.3 mm 56

0.15 mm 50

0.075 mm 46

Particle Size Distribution
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Report Number: RG23-1178A-1 This document shall not be reproduced except in full without approval of the laboratory.
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Material Test Report
Report Number: RG23-1178A-1
Issue Number: 1
Date Issued: 31/08/2023
Client: Michael Swann

4 Vanderspek Place, Frenchville Qld 4701
Contact: Michael Swann
Project Number: RG23-1178A
Project Name: Proposed Subdivision and Dwelling
Project Location: 4 Vanderspek Place, Frenchville
Work Request: 21511
Sample Number: R23-21511C
Date Sampled: 31/07/2023
Dates Tested: 31/07/2023 - 08/08/2023
Sampling Method: AS 1289.1.2.1 6.5.4 - Machine excavated pit or trench
Preparation Method: In accordance with the test method
Sample Location: Test Pit 2 , Depth: 0.5 - 0.6
Material Source: Insitu

Butler Partners (Regional) Pty Ltd

Rockhampton Laboratory

246 Kent Street Rockhampton QLD 4700

Phone: (07) 4927 1400

Email: rocklab@butlerpartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Travis Driver

Laboratory Manager

NATA Accredited Laboratory Number: 19665

Atterberg Limit (AS1289 3.1.2 & 3.2.1 & 3.3.1 & Q252) Min Max

Sample History Oven Dried

Preparation Method Dry Sieve

Passing 0.425 (%) 60

Liquid Limit (%) 31

Plastic Limit (%) 18

Plasticity Index (%) 13

Weighted Plasticity Index (%) 774

Linear Shrinkage (AS1289 3.4.1) Min Max

Moisture Condition Determined By AS 1289.3.1.2

Linear Shrinkage (%) 7.5

Cracking Crumbling Curling Cracking

Emerson Class Number of a Soil (AS 1289 3.8.1) Min Max

Emerson Class 4 *

Soil Description Gravelly Sandy Clay

Nature of Water Distilled

Temperature of Water (oC) 20

* Mineral Present Carbonate and
Gypsum

Report Number: RG23-1178A-1 This document shall not be reproduced except in full without approval of the laboratory.
Results relate only to the items tested/sampled. Page 5 of 7
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Material Test Report
Report Number: RG23-1178A-1
Issue Number: 1
Date Issued: 31/08/2023
Client: Michael Swann

4 Vanderspek Place, Frenchville Qld 4701
Contact: Michael Swann
Project Number: RG23-1178A
Project Name: Proposed Subdivision and Dwelling
Project Location: 4 Vanderspek Place, Frenchville
Work Request: 21511
Sample Number: R23-21511C
Date Sampled: 31/07/2023
Dates Tested: 31/07/2023 - 04/08/2023
Sampling Method: AS 1289.1.2.1 6.5.4 - Machine excavated pit or trench
Preparation Method: In accordance with the test method
Sample Location: Test Pit 2 , Depth: 0.5 - 0.6
Material Source: Insitu

Butler Partners (Regional) Pty Ltd

Rockhampton Laboratory

246 Kent Street Rockhampton QLD 4700

Phone: (07) 4927 1400

Email: rocklab@butlerpartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Travis Driver

Laboratory Manager

NATA Accredited Laboratory Number: 19665

pH Value of Soil (AS 1289 4.3.1) Min Max

Air Temp (oC) 20

Distilled Water pH 7.19

Depth 0.5 - 0.6

Moisture Condition Natural

pH 7.2

Electrical Conductivity (µS/cm) 5.36

For Conductivity - 1 dS/m = 1 mS/cm = 1000 µS/cm

Electrical Conductivity not covered by accreditation.

Report Number: RG23-1178A-1 This document shall not be reproduced except in full without approval of the laboratory.
Results relate only to the items tested/sampled. Page 6 of 7
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Material Test Report
Report Number: RG23-1178A-1
Issue Number: 1
Date Issued: 31/08/2023
Client: Michael Swann

4 Vanderspek Place, Frenchville Qld 4701
Contact: Michael Swann
Project Number: RG23-1178A
Project Name: Proposed Subdivision and Dwelling
Project Location: 4 Vanderspek Place, Frenchville
Work Request: 21511
Sample Number: R23-21511D
Date Sampled: 31/07/2023
Dates Tested: 31/07/2023 - 03/08/2023
Sampling Method: AS 1289.1.2.1 6.5.4 - Machine excavated pit or trench
Preparation Method: In accordance with the test method
Sample Location: Test Pit 3 , Depth: 0.5 - 0.6
Material Source: Insitu

Butler Partners (Regional) Pty Ltd

Rockhampton Laboratory

246 Kent Street Rockhampton QLD 4700

Phone: (07) 4927 1400

Email: rocklab@butlerpartners.com.au

Accredited for compliance with ISO/IEC 17025 - Testing
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Traffic Engineering Letter 

To 
Jacob Dalton, 
Reel Planning 

Date 29 September 2023 
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Bradley Fuller, Modus 
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Approved by 
Harj Singh, Modus  
Director (RPEQ 22364) 

Location 4 Vanderspek Place, Frenchville 

Subject Proposed Access Arrangements – Traffic Engineering Letter 

Status Final Attachments 
Appendix A: Traffic Concept Plans 
Appendix B: Swept Path Assessment 

 

1 Introduction 
 Overview 

Modus has been commissioned by Reel Planning to provide traffic and transport advice in relation to 
the access arrangements for the proposed Reconfigure of Lot (ROL) development located at 4 
Vanderspek Place, Frenchville. 

 Project Context 

The proposed RoL development will consist of a one (1) Lot into two (2) Lot subdivision off the existing 
Lot 4 on SP247716. The proposed Lot 1 will retain the existing residential dwelling where proposed Lot 
2 is anticipated to accommodate a new residential dwelling. 

The project area and proposed subdivision plans are illustrated on Figure 1 below. 

Figure 1         Project Area Context 
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2 Existing Access Conditions 
 
Existing Lot 4 on SP247716 is currently accessed via a private concrete driveway that stems off 
Vanderspek Place, with a typical width of 5.2m along the driveway extent. The private driveway also 
provides access to Lot 2 and Lot 3 on SP247716, in total providing access to three (3) lots. Given the 
site topography surrounding the project site, the private driveway slopes down from the north. It is 
also noted that the private driveway currently provides heavy vegetation to the east of the driveway 
extent. 

An aerial and street view perspective of the private driveway is provided in Table 1 below. 

Table 1         Private Driveway Conditions 

Aerial Perspective 

 

Google Street View Perspective 
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3 Proposed Access Conditions 
 Council Formal Advice 

The client has provided Modus with Rockhampton Regional Council formal advice regarding the 
access arrangements for the private driveway for the proposed RoL, as detailed below: 

“Ensuring the access driveway is of a sufficient width to cater for the four lots benefitting from it 
(Council preference 5.5m wide)”. 

While it is understood that Rockhampton Regional Council’s preference is to widen the driveway to 
5.5m in line with industry standards for two-way laneways, Modus is of the opinion that widening the 
full driveway extent is not the most practical nor feasible solution with respect to constructability. 

 Proposed Passing Bay 

Therefore, Modus recommends that a passing bay be provided along the driveway extent to 
accommodate two-way movements as opposed to widening the driveway to 5.5m along its extent. 
Provided that the Rockhampton Regional Council planning scheme does not stipulate requirements 
for a passing bay / easement conditions, the Brisbane City Council City Plan TAPS PSP has been 
referenced to inform the passing bay design and feasibility. 

For a driveway that provides access to four (4) lots (proposed development scenario) for sites that are 
more than 40m away from dedicated road, the easement passing bay / easement conditions as per 
the Brisbane City Council City Plan TAPS PSP is outlined on Figure 2. 

Figure 2         Brisbane City Council City Plan TAPS PSP Passing Bay / Easement Requirements 

 

Therefore, based on the abovementioned criteria the passing bay / easement conditions are as 
follows: 

N Concrete Driveway: Minimum width 3.1m, 

N Passing Bays: 2.0m wide by 8.0m in length with 1 in 2 tapers. 
 
Noting the existing driveway width of 5.2m exceeds the minimum width outlined above, the passing 
bay design to achieve compliance with the Brisbane City Council City Plan TAPS PSP is outlined in 
Table 2 (the traffic concept plan demonstrating the required passing bay is provided at Appendix A). 
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Table 2         Proposed Passing Bay Design 

  

 
The proposed passing bay design and location is considered acceptable on the following basis: 

N The passing bay location allows for outbound vehicles to pull in and give-way to inbound 
vehicles, where the proposed location provides sufficient visibility for an outbound vehicle to 
observe an inbound vehicle, 

N A swept path assessment has been conducted which confirms that an inbound and outbound 
B99 design vehicle (VAN) is able to passing along the driveway utilising the passing bay, whilst 
ensuring a consistent 600mm clearance between both vehicles. The swept path assessment is 
provided at Appendix B, 

N The private driveway will accommodate four (4) residential dwellings in total, which corresponds 
to a peak hour trip generation of four (4) vehicles per hour: 
 

 Adopting typical 80% / 20% inbound and outbound directional distributions in the AM 
and PM peak hour indicates that up to three (3) vehicles will travel in one direction 
while only one (1) vehicle will travel in the opposing direction, 
 

 This indicates that a conflict between an inbound and outbound vehicle will occur at 
most once in the peak hour period (every 60 minutes), of which conservatively 
assumes the inbound / outbound vehicle trip movements occur at the same time. 
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4 Construction Vehicle Parking 
 
Furthermore, the client has informed that the construction vehicles will park / store in the areas 
illustrated on Figure 3, and detailed below: 

N The portion of land directly north of the proposed building footprint, 

N The existing driveway located within Lot 4 on SP247716. 

Figure 3         Construction Vehicle Parking Areas 

 

 
Modus considers these parking areas acceptable and will not have a substantial impact on the 
operations of the surrounding Residential Dwellings. Modus also recommends that the tenants of the 
surrounding Residential Dwellings be informed prior to construction vehicles accessing the site, such 
that there is awareness of the forthcoming increase in construction vehicles. 
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5 Summary 
 
Therefore, Modus is of the opinion that the proposed passing bay provision is acceptable in ensuring 
two-way movements along the private driveway to accommodate the proposed RoL development 
located at 4 Vanderspek Place, Frenchville. 
 

Should there be any issue with the above, please contact the undersigned. 

Yours sincerely, 
 
MODUS TRANSPORT AND TRAFFIC ENGINEERING 
 

     

 
Harj Singh  
Director 
RPEQ 22364 
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