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1. Introduction 
This report presents the results of a geotechnical investigation carried out by Coffey Pty Ltd (Coffey) 
on behalf of Health Infrastructure, NSW (the Principal) and Appian Group (Principal’s representative) 
for the proposed additions to Wyong Hospital, NSW. 

The Investigation was undertaken in general accordance with the scope of works presented in our 
proposal; reference GEOTWARA22354-AA, dated 01 July 2014.  A separate report presenting the 
environmental assessment for the site is provided in Coffey report ref. GEOTWARA22354AA-AC. 

It is understood that the project is currently at an early planning stage and that the results of this 
investigation will be used to further refine the proposed development and to assist with civil/structural 
design. 

The following document was referred to by Coffey in preparation of this report: 

• “Wyong Hospital Redevelopment Planning - Geotechnical and Environmental Testing Scope of 
Works”. 

Based on the above document provided by Appian, the proposed redevelopment is likely to comprise: 

• Construction of a new 3-4 storey building to the south of the existing main building.  A single 
storey basement level may also be required; 

• Demolition of an existing building, and construction of a car park to the east of the existing main 
building; 

• Expansion of the existing main building to the south; 
• Expansion of the existing mental health unit building, to the east and west; and, 
• Construction of a new on-ground car park to the west of the existing buildings, and south of 

existing car parks. 

The location of the proposed buildings and car parks are shown on Figure 1. 

Proposed investigation locations were identified by Health Infrastructure with basic layout drawings 
supplied to us as part of the brief. 

The objectives of the geotechnical investigation are to assess subsurface conditions and to provide 
comments and recommendations on geotechnical aspects as set out in the brief. 

2. Scope of Works 
Our scope of work comprised the drilling of 12 boreholes and excavation of 10 test pits at 
predetermined locations across the site and preparation of a geotechnical investigation report to 
provide advice and recommendations on the following: 

• Existing ground conditions;  
• Likely groundwater conditions; 
• Excavation characteristics; 
• Preliminary advice on temporary/permanent support requirements; 
• Retaining wall design parameters; 
• Foundation design parameters and suitable footing types; 
• Potentially reactive (shrink/swell) foundation soils; 
• The geotechnical suitability of excavated material for re-use as fill; 
• Potential for slope instability and need for shoring or retaining of excavations; 
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• Mine subsidence provisions; 
• Earthquake provisions; and  
• Pavement design.  

An environmental assessment has also been completed on this site and the results of this 
assessment will be provided in a separate report (Coffey ref. GEOTWARA22354AA-AC). 

3. Site Information 

3.1. Published Geology 

With reference to the 1:100,000 scale Gosford-Lake Macquarie Geology series sheet, the site is 
judged to be underlain by Patonga Claystone of the Narrabeen Group.  The Patonga claystone is 
described as red-brown and grey-green claystone and siltstone, grey siltstone and laminate, fine lithic 
sandstone. 

3.2. Site Description 

The site is located at Wyong Hospital and is bounded by bushland to the west, residential 
developments to the north, Wyong Health Centre to the south and the Pacific Highway to the east. 

The site of the proposed 3-4 storey building is currently occupied by an asphalt paved car park with 
Reduced Levels (RL) of between 16.0m and 19.0m AHD.  

Immediately to the east of the main car park is a slight slope of about 5°-10°, grading up towards the  
north-east to the previously existing emergency department.  This site is proposed to be used as a car 
park and drop off area.  RL’s in this area range from approximately 20.0m AHD in the south-west 
corner to 27.0m AHD in the north-east corner of the site. 

The site of the proposed additions to the mental health building lies on gently sloping grassy land of 
about 5° on the south-west side of the building to relatively flat land on the north-east side of the 
building with areas of asphalt paved car parking.  RL’s in the vicinity of this site range from 25.0m to 
27.0m AHD. 

The proposed car park area to the west of the main building comprises sloping bushy land of about 5° 
at the southern end of the site.  The northern end of the site comprises a previously existing dam that 
has since been filled with earth fill.  This portion of the site is currently used as temporary car parking.  
RL’s in this area range from 17.0m AHD at the southern end of the site to 26.0m AHD at the northern 
end of the site. 

3.3. Acid Sulfate Soils 

Based on the published acid sulfate soils risk maps, the site is located in an area not known to contain 
acid sulfate soils. 

3.4. Previous Investigations 

Several geotechnical investigations have been undertaken for the Wyong Hospital site pertaining to 
various stages of the development.  The following reports have been completed on the various areas 
of the site: 
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• Golder Associates (1977).  Foundation Investigation For Proposed Wyong District Hospital (Ref 
No. 77264); 

• Coffey (2001).  Wyong Hospital Redevelopment - Geotechnical Assessment (Ref. GO1237/1-AB); 
• Douglas Partners (2003).  Geotechnical Investigation - Proposed Wyong Hospital Redevelopment 

(Ref. 34500A); 
• RCA Australia (2011).  Central Coast Regional Cancer Care Centres - Wyong Hospital (Ref. 

8296-202/0); and 
• Coffey (2013).  Wyong Emergency Medical Unit / Urgent Care Centre - Geotechnical Report (Ref. 

GEOTWARA21956AA-AB). 

4. Field Work 
The fieldwork for this investigation was conducted between the 12 and 19 August 2014, and 
comprised the following: 

• Twelve boreholes (BH01 to BH12) drilled using truck/track mounted drilling rigs; and 
• Ten test pits (TP01 to TP10) excavated using an 8 tonne backhoe. 

Figure 1 shows the approximate borehole and test pit locations.  

A Coffey Geotechnical Engineer was present throughout the fieldwork to conduct; 

• Geotechnical sampling and testing, record test results and log materials encountered; 
• Environmental sampling/testing; 
• Liaison with Principal’s representatives and contractors; and 
• Implementation of the Site Specific Health, Safety and Environmental Management Plans. 

4.1. Borehole Drilling 

The boreholes were drilled using truck and track mounted drilling rig.  Each borehole was advanced 
using solid flight augers with either a “V-bit” or tungsten carbide (TC) drill bit until refusal on rock at 
depths between 1.6m and 10.0m. 

Standard Penetration Testing (SPT) was carried out at selected depth intervals to assess soil strength 
and obtain samples for logging purposes.  Environmental samples were also collected at selected 
depth intervals in the upper 1m at each borehole. 

Following “V-bit” or TC bit refusal on rock the boreholes were cored using a core barrel to depths of 
between 4.55m and 13.0m.  

Groundwater inflows and soil moisture observed during drilling in soil were recorded.  Groundwater 
observations were not possible in the cored sections of the boreholes during drilling as water was 
used as a drilling fluid.  All boreholes were backfilled with cuttings to the surface in grassed areas or 
in paved areas to about 0.1m below ground level, and the pavement repaired at surface with bitumen.  
Three groundwater monitoring wells were installed for the purpose of monitoring ground water levels 
across the site of the proposed 3-4 storey building. 
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4.2. Test Pitting 

The test pits were excavated using an 8 Tonne Backhoe with a 450mm toothed bucket attachment to 
depths of up to 1.9m or until refusal in weathered sandstone.  Environmental samples and bulk 
samples were collected at selected depth intervals. 

Dynamic Cone Penetrometer (DCP) test were performed at each test pit location. 

Borehole and test pit locations were marked on the site survey plan supplied by the client and 
approximate interpreted reduced levels noted on the logs. 

5. Laboratory Testing 
Soil samples obtained during the investigation were taken to our NATA registered laboratory.  The 
following tests were carried out on selected samples: 

• Standard Compaction and 4 days soaked California Bearing Ratio (CBR); 
• Atterberg Limits; 
• Shrink / Swell; 
• Moisture Content; 
• Soil Aggressivity for buried steel and concrete structures (pH, Sulfate, Chloride and Electrical 

Conductivity); and 
• Point Load Index testing was carried out on rock cores. 

6. Results 

6.1. Subsurface Conditions 

Engineering borehole logs from the current investigation are presented in Appendix A, together with 
Explanation Sheets defining the terms and symbols adopted in the borehole log preparation and 
photographs of the rock core recovered during the investigation. 

Portions of the site are underlain by a variable thickness of fill overlying residual soils and weathered 
sandstone and siltstone.  In some locations relatively deep fill was encountered.  Such deep fill 
deposits may be associated with levelling of the site during construction of the main building and car 
parking area. 

Based on the information obtained from the boreholes and test pits, four cross sections have been 
drawn through the site and are presented in Figures 2, 3, 4 and 5.  Three geotechnical models have 
been developed pertaining to the proposed development immediately south of the existing main 
building and another for the area in the vicinity of the proposed car parking to the west of the main 
building. 

Table 6.1 provides a summary of the inferred geotechnical units encountered at the site. 
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Table 6.1 - Summary of Inferred Geotechnical Units Encountered  

Unit  Material / Origin  Description  

1a Fill - Pavement Asphalt overlying Base / Sub-Base materials comprising Gravelly 
Sand: fine, medium and coarse grained sand, pale grey: fine and 
medium grained sub angular gravel, trace fines. 

1b Fill Generally Sandy Clay: medium to high plasticity, brown, fine and 
medium grained sand, trace fine and medium grained sub angular 
gravel. 

Some test pits contain sandstone cobbles and boulders.  TP04 
contained building rubble comprising concrete, bricks, timber and tiles. 

2 Alluvial Soil Sand / Clayey Sand: very loose to loose, fine and medium grained, 
brown. 

3 Residual Soil Sandy Clay / Clay: stiff to hard, high plasticity, pale grey and brown to 
orange / red, fine and medium grained sand. 

Clayey Sand: medium dense to very dense, fine and medium grained, 
brown to orange and pale grey. 

4a Weathered Rock Very low to low strength Sandstone, Siltstone and Claystone.  
Moderately to extremely weathered.  Fine to medium grained sand, 
pale brown and pale grey. 

Estimated Class IV and Class V Sandstone and Siltstone. 

4b Weathered Rock Medium to high strength Sandstone and Siltstone.  Moderately to 
slightly weathered.  Fine to medium grained sand, pale brown and pale 
grey. 

Estimated Class III Sandstone and Siltstone. 

6.1.1. New 3-4 Storey Building 

The interpreted subsurface conditions encountered in the vicinity of the new 3-4 storey building are 
summarised in Table 6.2. 

Table 6.2 - Interpreted Subsurface Conditions in the Vicinity of the New 3-4 Storey Building 

Borehole ID  Approximate 
Existing Surface 
RL (m AHD) 

Depth to Top of Inferred Geotechnical Unit (m)  

Unit 1a  Unit 1b  Unit 2  Unit 3  Unit 4a  / Unit 4b  

BH04 21.0 - 0.0 - 1.75 4.35 

BH05 18.7 0.0 0.5  - 1.3  6.5 

BH06 17.8 0.0  - - 0.5 4.15 

BH07 16.6 0.0 0.3 - 1.75 6.4 

BH08 17.2 0.0 - - 0.3 4.61 

BH09 17.9 0.0 0.3 4.3 5.3 9.7 

BH10 16.2 0.0 0.6 2.0 3.5 6.2 
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6.1.2. Existing Main Building 

Table 6.3 presents a summary of the interpreted subsurface conditions encountered in the location of 
the existing main building. 

Table 6.3 - Interpreted Subsurface Conditions in the Vicinity of the Existing Main Building 

Borehole ID  Approximate 
Existing Surface 
RL (m AHD) 

Depth to Top of Inferred Geotechnical Unit (m)  

Unit 1a  Unit 1b  Unit 3  Unit 4a / Unit 4b  

BH11 21.3 0.0 0.2 5.0 8.5 

BH12 19.1 - 0.0 3.8 11.1 

6.1.3. Mental Health Building 

The interpreted subsurface conditions encountered in the vicinity of the mental health building are 
summarised in Table 6.4Table 6.2. 

Table 6.4 - Interpreted Subsurface Conditions in the Vicinity of the Mental Health Building 

Test Pit ID  Approximate 
Existing 
Surface RL (m 
AHD) 

Depth to Top of Inferred Geotechnical Unit (m)  

Unit 1b  Unit 3  Unit 4a / Unit 4b  

TP01 24.4 - 0.2 1.4 

TP02 24.0 0.0 >1.95 - 

6.1.4. Car Park Areas 

Car Park Area 1 (West of Main Building) 

Table 6.5 presents a summary of the interpreted subsurface conditions encountered in the location of 
the proposed car park area west of the main building. 
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Table 6.5 - Interpreted Subsurface Conditions in the Vicinity of the Proposed Western Car Park Area 

Test Pit ID  Approximate 
Existing 
Surface RL (m 
AHD) 

Depth to Top of Inferred Geotechnical Unit (m)  

Unit 1b  Unit 3  Unit 4a / Unit 4b  

TP03 26.1 0.0 - - 

TP04 25.3 0.0 - - 

TP05 24.5 0.0 - - 

TP06 24.4 0.0 - - 

TP07 19.8 0.0 0.5 0.8 

TP08 20.8 0.0 0.5 1.2 

TP09 17.0 0.0 0.4 1.0 

TP10 17.7 - 0.3 0.9 

Car Park Area 2 (East of Main Building) 

The interpreted subsurface conditions encountered in the vicinity of the proposed car park area east 
of the main building are summarised in Table 6.6. 

Table 6.6 - Interpreted Subsurface Conditions in the Vicinity of the Proposed Western Car Park and Drop off Area 

Borehole ID  Approximate 
Existing 
Surface RL (m 
AHD) 

Depth to Top of Inferred Geotechnical Unit (m)  

Unit 1b  Unit 3  Unit 4a / Unit 4b  

BH01 27.0 - 0.15 1.6 

BH02 25.7 0.0 3.83 4.15 

BH03 21.3 0.0 2.0 5.0 

6.2. Groundwater 

Groundwater inflows were only observed in two of the boreholes during drilling.  Groundwater was 
observed at 4.9m below ground level (BGL) in BH07 and at 7.5m BGL in BH09.  Water level 
monitoring was not possible during rock coring as water was used as a drilling fluid in the drilling 
process. 

Three water level monitoring wells were installed in BH03, BH10 and BH12 for ongoing monitoring 
purposes.  Water levels were monitored in these wells on the 10 September 2014, results are 
summarised in Table 6.7 below. 
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Table 6.7 - Monitoring Well Groundwater Levels (10 September 2014) 

Borehole ID  Approximate Existing Surface 
RL (m AHD) 

Groundwater Level (m BGL)  

BH03 21.3 3.15 

BH10 16.2 3.75 

BH12 19.1 7.44 

 

6.3. Laboratory Test Results 

Results of laboratory testing outlined in Section 5 are summarised in Table 6.8 and Table 6.9 
presents a summary of soil aggressivity test results. 

Table 6.9. 

Detailed laboratory test results are presented in Appendix B.  In addition, axial and diametral point 
load index strength testing was carried out on the rock cores, with the test results presented on the 
individual borehole engineering logs presented in Appendix A.   

Results of soil classification and CBR testing are summarised in Table 6.8 below. 

Table 6.8 - Soil Classification and CBR Laboratory Test Results 

Test 
ID 

Depth 
(m) BGL 

Material  Moisture 
Content 
(%) 

Optimum 
Moisture 
Content 
(%) 

Maximum 
Dry 
Density 
(t/m 3)(1) 

CBR 
(%)(2) 

PI, 
Plasticity 
Index (%) 

LL, 
Liquid 
Limit 
(%) 

Iss, 
Shrink 
Swell 
Index 
(%) 

TP02 0.2 - 0.8 FILL 13.6 - - - 12 24 - 

TP02 0.5 - 0.8 FILL 20.7 - - - - - 0.4 

TP03 0.7 - 0.9 FILL 32.3 - - - 17 31 - 

TP03 0.9 - 1.3 FILL 45.8 - - - 84 111 - 

TP04 0.6 - 1.5 FILL 20.3 15.0 1.79 6 6 23 - 

TP05 0.5 - 1.0 FILL 19.4 18.0 1.71 3.5 15 30 - 

TP07 0.5 - 0.8 CLAY 19.2 21.5 1.62 2.5 14 43 - 

TP08 0.5 - 1.0 SAND 19.7 16.5 1.69 4.5 - - - 

TP10 0.3 - 0.8 CLAY 26.5 26.5 1.52 3.5 36 54 - 

BH01 1.0 - 1.45 CLAY 10.7 - - - 10 27 - 

BH02 1.0 - 1.45 CLAYEY 
SAND 

10.3 - - - - - - 

BH03 1.0 - 1.45 Sandy 
CLAY 

13.0 - - - - - - 

BH03 4.0 - 4.45 CLAY 13.9 - - - - - - 

BH05 2.5 - 2.95 CLAY 15.4 - - - 17 31 - 

BH06 2.5 - 2.95 CLAY 16.6 - - - - - - 
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Test 
ID 

Depth 
(m) BGL 

Material  Moisture 
Content 
(%) 

Optimum 
Moisture 
Content 
(%) 

Maximum 
Dry 
Density 
(t/m 3)(1) 

CBR 
(%)(2) 

PI, 
Plasticity 
Index (%) 

LL, 
Liquid 
Limit 
(%) 

Iss, 
Shrink 
Swell 
Index 
(%) 

BH07 4.0 - 4.45 CLAY 28.0 - - - - - - 

BH08 1.0 - 1.45 Sandy 
CLAY 

19.2 - - - - - - 

BH09 0.8 - 1.18 FILL 13.8 - - - - - 0.9 

BH09 1.5 - 1.95 FILL 16.9 - - - 32 50 - 

BH09 7.5 - 7.95 Sandy 
CLAY 

20.8 - - - 24 39 - 

BH10 1.0 - 1.45 FILL 12.2 - - - - - - 

BH12 2.5 - 2.95 FILL 12.8 - - - 15 29 - 

BH12 8.5 - 8.95 Sandy 
CLAY 

20.2 - - - 22 39 - 

Notes: 

(1) - Dry density 100% standard compaction, by dry density moisture content relationship testing. 

(2) - CBR results are based on 4 day soaked with 4.5kg surcharge. 

Table 6.9 presents a summary of soil aggressivity test results. 

Table 6.9 - Soil Aggressivity Laboratory Test Results 

Test ID Depth (m) 
BGL 

Material  pH Sulfates 
(SO4) (ppm) 

Chlorides 
(ppm) 

Electrical 
Resistivity 
(ohm.cm) 

TP02 0.2 - 0.8 FILL (Sandy CLAY) 6.9 24 20 28571 

BH04 2.5 - 2.95 CLAY 5.4 17 67 11494 

BH05 2.5 - 2.95 CLAY 4.9 27 21 38462 

BH10 1.0 - 1.45 FILL (Sandy CLAY) 5.8 <10 16 40000 

BH12 1.0 - 1.45 FILL (Sandy CLAY) 6.9 18 14 23256 

BH12 8.5 - 8.95 Sandy CLAY 5.5 <10 6.2 50000 
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7. Discussion and Recommendations 

7.1. Excavation Conditions 

7.1.1. Excavatability 

Excavations into fill, residual soils and weathered rock may be required depending on building and 
pavement design levels.  Excavation in Units 1a, 1b, 2 and 3 should be possible using conventional 
earthmoving equipment such as tracked loaders and hydraulic excavators. 

Where excavations extend into Unit 4a, it is expected that very low to low strength or fractured 
sandstone/siltstone should be able to be excavated using conventional earthmoving plant such as 
hydraulic excavators fitted with a rock bucket and dozers fitted with rippers.  At depths where 
excavations encounter Unit 4b, the rock is expected to be medium to high strength, ripping or the use 
of rock hammers and rock saws may be required. 

The following recommendations are provided in case excavation is required into Unit 4b rocks.  Rock 
excavations can result in noise and vibrations that affect adjacent structures, particularly if hydraulic 
impact breakers are used.  Selection of excavation plant will need to be carefully considered by the 
contractor as part of construction planning together with the preparation of a vibration monitoring plan 
if excavations are to be carried out in close proximity to existing structures.  Rock saws may be 
required to reduce the lateral transmission of vibrations. 

Excavation contractors should be required to consider the borehole logs and core photographs and 
make their own interpretation of the capacity and productivity of specific plant. 

7.1.2. Vibrations during Excavation Works 

If there are any buildings that may potentially be sensitive to vibrations (for example heritage 
buildings), consideration would need to be given to controlling construction vibrations in the vicinity of 
these buildings.  We are not aware of any heritage buildings to be retained as part of the 
development. 

The magnitudes of vibrations are dependent on the excavation equipment and methodology.  
Techniques such as rock sawing are often used to reduce lateral transmission of vibrations adjacent 
to sensitive structures. 

Further geotechnical assessment would be required for the potential for damage to existing buildings 
as a result of proposed excavations.  Such investigations would typically involve a desktop review of 
existing building foundations, review of proposed excavation methods and preparation of a vibration 
monitoring programme (if required). 

7.1.3. Trafficability of Site Soils 

It is assessed that on Units 1a, 1b and 3 soils that construction plants such as trucks and excavators 
can be allowed to travel without requiring a working platform.  Where wet conditions exist, it may be 
required to provide a 100mm thick working platform comprising gravel material (Austroads Spec 
DBG20/DGB40).  Where heavy plants such as piling rigs or mobile cranes are to traffic the site, 
specific analysis of working platform requirements will be required to assess working platform 
thickness. 
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7.1.4. Groundwater 

Groundwater appears to be relatively deep within the vicinity of the proposed areas of development.  
The depth to groundwater appears to follow the natural gradient of the site and occurs close to the 
soil/rock interface.  In areas containing fill, groundwater inflows and seepages may be apparent. 

It is not anticipated that major groundwater inflows during excavations will occur however; ground 
water seepages are likely due to high rainfall events, local drainage conditions etc. and provision 
should be made for pumping from sumps. 

7.2. Excavation Support Requirements 

7.2.1. Unsupported Batters 

It is recommended that temporary unsupported batter slopes of 1H:1V for excavations in Units 1a, 1b, 
2 and 3 (provided excavation is above the groundwater table and surcharge loads are kept well clear 
of the crest of batters).  If there is insufficient room to form temporary batters, or if excavations 
encounter groundwater, then retention system will be required.  Further advice on retention systems 
is provided in Section 7.2.2.  For permanent batters 2H:1V or flatter slopes are recommended.   

As for Units 4a and 4b, vertical excavations should be practicable with support provided in the form of 
rock bolts, mesh and shotcrete, where required.  An experienced geotechnical engineer or 
engineering geologist should be engaged to assess the excavation and support needs. 

Where rock bolts are required to provide permanent support they should be galvanised and double 
encapsulated in grout and a polyethylene sheath.  Proprietary systems such as “CT bolts” or 
equivalent have been accepted as having a design life of up to 100 years when double encapsulated.  
Recommended batter slopes for the various geotechnical units are presented in Table 7.1. 

Table 7.1 - Unsupported Cut Batter Recommendations 

Geotechnical Unit Temporary Cuts (Horizontal to 
Vertical Ratio) (1) 

Permanent Cuts (Horizontal to 
Vertical Ratio) (1) 

Unit 1a 1H:1V  2H:1V 

Unit 1b  1H:1V  2H:1V 

Unit 2 1H:1V  2H:1V  

Unit 3 1H:1V (3) 2H:1V (3) 

Unit 4a Vertical (2) Vertical (2) 

Unit 4b Vertical (2) Vertical (2) 

Notes: 

(1) - The above recommendations assume that: 

• excavations are above the groundwater table; 
• the ground surface at the crest of the excavation is horizontal; 
• surcharge loads are set back an appropriate distance from the crest of excavations;  
• All cuts are protected from erosion. 

(2) - Vertical excavations should be feasible provided support requirements as detailed in Section 7.2.1 are 
assessed and installed. 

(3) - Vertical excavations may be possible in Unit 3 in a deep excavation provided support as detailed in Section 
7.2.1 is installed. 
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7.2.2. Retaining Structures and Shoring Systems 

For the design of retaining walls a triangular earth pressure distribution can be adopted to calculate 
earth pressures for relatively flexible shoring systems such as cantilevered walls or walls supported 
by a single row of props or anchors.  The horizontal earth pressure profile may be calculated using 
the following formula: 

p = 	K	(γ’	z	 + 	ps)	

where:   

p = lateral earth pressure (kPa); 

K = earth pressure coefficient, to be selected depending considering the amount of                                                                  
movement that can be tolerated; 

γ’ = effective unit weight (kN/m3); 

Z = depth below top of excavation (m); 

H = height of excavation at base of excavation (m); 

ps = design uniform surcharge pressure at ground level. 

Flexible shoring systems such as cantilevered walls should be avoided where there is a risk of 
movements damaging structures or services adjacent to an excavation. 

Design of braced shoring or permanent retaining structures walls, which are constrained at several 
levels, can be based on a trapezoidal earth pressure distribution.  Where retention of a multi-layered 
material profile is required, modification of the distribution (including the definition of H) will be 
necessary. 

Table 7.2 - Trapezoidal Pressure Distribution 

Depth (m)  Horizontal Pressure (kPa)  

0 K.ps 

0.25H K (0.8.γ’.H + ps) 

0.75H K (0.8.γ’.H + ps) 

H K.ps 

In addition to lateral earth pressures and surcharge loads, consideration should be given to the 
possibility of a hydrostatic pressure due to build-up of water behind the wall (e.g. from broken 
services) unless permanent subsurface drainage can be provided. 

Table 7.3 provides retaining wall design parameters. 
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Table 7.3 - Earth Pressure Coefficients for Retaining Wall Design 

Geotechnical 
Unit 

Active 
Earth 

Pressure 
Coefficient 

(ka)
(1) 

At Rest 
Earth 

Pressure 
Coefficient 

(Ko) 

Passive 
Earth 

Pressure 
Coefficient 

Kp 

Bulk 
Density 
(kN/m 3) 

Drained 
Cohesion, 

c’ (kPa)  

Effective 
Friction, 

φφφφ’ (o) 

Drained 
Elastic 

Modulus 
E’(MPa) 

Unit 1b 0.33 0.5 3.0 19 0 30 10 

Unit 3 0.33 0.5 3.0 19 5 28 20 

Unit 42 0.25 0.5 4.0 20 10 30 120 

Notes:   

(1) - Assumes no wall friction. 

(2) - Values of better quality rock are variable and dependant on global effects of defects.  Variability also occurs 
due to the in situ stress environment and geometry of the excavation.  For design parameters, use should be 
made of the cohesion and friction angle parameters. 

 
The earth pressure coefficients in Table 7.3 assume horizontal ground surface at the crest and toe of 
the retaining wall.  If this is not the case then the coefficient should be modified or surcharges added, 
as necessary.  Care will be required when compacting fill adjacent to retaining walls to avoid lateral 
pressures that exceed tabulated values. 

Based on concept plan drawings, adjacent structures may be located within the nominal zone of 
influence of the excavation (a line extending at a gradient of 1H:1V upwards from the base of the 
proposed excavation). The excavation system will need to be designed to support the footing 
surcharge loads. 

The amount of movement that will be experienced by a retaining wall will depend on various factors 
including the earth pressures that exist, groundwater conditions and the excavation and construction 
sequence, including the tensioning sequence of anchors.  Detailed soil structure interaction analysis 
should be carried out if movement sensitive structures are located within close proximity to the 
retaining wall.  In particular, if movement sensitive services are located close to the excavation the 
design should consider the need to limit movements.  In such situations the earth pressures 
calculated using coefficients in Table 7.2 may need to be modified to assess the impact on predicted 
movements. 

7.3. Foundations 

7.3.1. Foundation Options 

There is a variable depth of fill across the site, possibly as a result of site levelling works during car 
park construction.  We recommend piled foundations for the new 3-4 storey building development with 
piles founded on bedrock due to relatively high building loads and small differential movement 
tolerances.  A piled raft could be considered as an alternate foundation option.  

For lightly loaded structures it may be possible to adopt shallow foundations.  The footings can be 
founded within stiff to hard residual clay or weathered sandstone.  Unless records are available to 
confirm that fill has been placed and compacted to an engineering specification it should be treated as 
uncontrolled and should not be used to support building loads.  If assessed to be suitable for reuse, 
existing fill could be excavated and recompacted to form a foundation for raft slabs.  Fill should be 
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compacted to at least 98% Standard Compaction at moisture content within 2% of Standard Optimum 
Moisture Content.  

7.3.2. Shrink / Swell Potential 

In areas where existing fill occurs a site classification of ‘P’ as defined in AS2870-2011 should be 
adopted.  If the fill is excavated and recompacted it may be possible to found a pad footing on the fill.  
Reclassification of the site would depend on the nature and thickness of the compacted fill and 
foundation recommendations should be developed based on AS2870-2011. 

Where residual soils are relatively shallow and would form the bearing stratum for a pad footing a 
classification of other than ‘P’ could be adopted.  Pad foundations could be adopted for buildings with 
similar scale and building loads to residential structures, based on the guidelines in AS2870-2011.  
Sites underlain by residual soils can be classified as ‘M’ as defined in AS2870-2011. 

7.3.3. Pad Footings 

Footings founded within the very stiff to hard residual clay soils (Unit 3) shown on the borehole logs 
may be proportioned for an allowable bearing pressure of 200kPa.  Footing founded within weathered 
sand stone (Unit 4) may be proportioned for an allowable bearing pressure of 500kPa.  Settlements of 
these footings should be assessed adopting an elastic modulus of 15MPa and 150MPa for Units 3 
and 4 respectively.   

A geotechnical engineer should observe pad footing excavations to confirm that a competent bearing 
stratum exists to a depth of at least 1.5 times the footing width below the base of footings. 

7.3.4. Piled Foundations 

Where a piled foundation is required the piles should penetrate the fill and residual soil layers and 
found within Unit 4a and 4b bedrock. 

Open bored piles may be feasible but would require temporary liners when penetrating granular 
materials such as the sand fill encountered at some locations.  In clay fill or clay residual soils open 
bored piles may still require temporary liners if groundwater seepage occurs as seepage will tend to 
soften the pile shaft if left open. 

Continuous flight auger (CFA) piles should be practicable and do not require temporary casing.  
However, a high capacity CFA piling rig will be required to socket the piles into the bedrock if 
significant loads are to be carried in shaft adhesion or to take advantage of the parameters for the 
better quality Unit 4b rock.  Advice should be sought from specialist CFA piling contractors regarding 
the length of socket in the Unit 4b that can be achieved with their piling rigs. 

For the limit state design of piles the geotechnical parameters provided in Table 7.4, below, can be 
adopted. 
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Table 7.4 - Recommended Limit State Design Parameters for Piles on Rock 

Geotechnical Unit  Ultimate End 
Bearing (MPa) (2) 

Serviceability End 
Bearing (MPa) (2) 

Ultimate Shaft 
Adhesion (kPa) (3) 

Elastic Modulus 
(MPa) (4) 

Unit 3 – Residual 
Soil 

0.5 0.2 60 30 

Unit 4a – Class IV 
and V Sandstone 
and Siltstone(1) 

3 1.2 300 200 

Unit 4b – Class III 
Sandstone and 

Siltstone(1) 

15(5) 4 1000 500 

Notes: 

(1) - Rock classified in accordance with Pells et al (1998) “Foundations on Sandstone and Shale in the Sydney 
Region” Aust. Geomech.  Jnl, Dec 1998. 

(2) - Assumes a minimum embedment of at least 0.3m into the relevant bearing stratum. 

(3) – Socket roughness R2 or greater. 

(4) - Serviceability should be assessed using the tabulated modulus value to check that settlements are within 
tolerable limits. 

(5) - To adopt this value further assessment of rock quality will be required as discussed below. 

It is recommended that a geotechnical strength reduction factor, Φg, of 0.65 is adopted for footings 
bearing on rock where a suitable program of verification is undertaken.  If piles are required to resist 
uplift of the shaft adhesion, a Φg of 0.6 should be adopted and the values in Table 7.4 should be 
multiplied by 0.6 and a cone pull out check should be carried out assuming a cone angle of 70°.  

Where ultimate end bearing pressures of 4MPa or greater are adopted it is recommended that 
additional cored boreholes be drilled at representative column locations to assess the uniformity and 
quality of the bearing stratum.  The number of additional boreholes will be dependent on the piling 
layout.  Cores may be required at 25% to 50% of pile locations to assess provide adequate 
information for the assessment of rock quality to justify the upper end of the recommended ultimate 
end bearing values. 

To take full advantage of the ultimate geotechnical strength, the rock sockets should be designed 
using a method that includes the rock mass properties and the applied mechanics of pile/ground 
interactions. 

A geotechnical engineer should be engaged to review piling records to confirm that piles have 
penetrated to the appropriate rock class.  Pile dynamic integrity testing should be carried out 
particularly, if CFA piles are adopted.  At least 5% of all piles should be subjected to integrity testing. 

The base of open bored piles should be clean of loose debris and water.  CFA piles should be 
carefully controlled to ensure integrity. 
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7.3.5. Site Preparation 

Site preparation and earthworks suitable for structure and pavement support should consist of: 

• Proposed building and pavement areas should be stripped to remove existing vegetation and 
topsoil, root affected or other potentially deleterious materials: 

• Following stripping, exposed pavement subgrade should be observed to help identify any softer 
ground.  Proof rolling can be helpful to supplement observation in pinpointing wet or excessively 
deflecting material.  Such areas might require to be over excavated and backfilled with approved select 
material similar to any specified for general fill across the site.  Care must be taken to prevent the proof 
rolling exercise from damaging the subgrade; 

• Approved fill beneath structures and pavements should be compacted in horizontal layers not 
exceeding 300mm loose thickness to a minimum density ratio of 98% Standard Compaction in 
accordance with AS1289 5.1.1 or equivalent within +/- 2% of Standard Optimum Moisture Content 
(SOMC) beneath structures and at 60% to 90% of SOMC beneath pavements; 

• The top 300mm of natural subgrade below pavements or the final 300mm of road subgrade fill 
should be compacted to a minimum density ratio of 100% Standard Compaction or equivalent 
within the above stated moisture range; and 

• Exposed subgrade (and foundations soils beneath footings or slabs) must be protected from 
damage by drying, wetting (e.g. from ponded runoff) and from traffic loading.  Exposed clay 
foundations for structures and pavements should not be used as haul routes during construction. 

Earthworks should be carried out in accordance with the recommendations outlined in AS3798-2007 
‘Guidelines for Earthworks for Commercial and Residential Developments’.  

7.4. Soil Aggressivity to Buried Structures 

Based on results of laboratory testing as summarised in Table 6.9 presents a summary of soil 
aggressivity test results. 

Table 6.9, the soils have been compared to exposure classifications given in AS2159-2009 and are 
summarised in Table 7.5 below. 

Table 7.5 - Soil Aggressivity Exposure Classifications 

Test ID Depth (m) BGL  
Material 

Exposure 
Classification for 
Concrete Piles 

Exposure 
Classification for 
Steel Piles 

TP02 0.2 - 0.8 FILL (Sandy CLAY) Non-aggressive Non-aggressive 

BH04 2.5 - 2.95 CLAY Mild Mild 

BH05 2.5 - 2.95 CLAY Mild Non-aggressive 

BH10 1.0 - 1.45 FILL (Sandy CLAY) Non-aggressive Non-aggressive 

BH12 1.0 - 1.45 FILL (Sandy CLAY) Non-aggressive Non-aggressive 

BH12 8.5 - 8.95 Sandy CLAY Mild Non-aggressive 

Soils have been classified as “non-aggressive to mild” exposure classifications for both concrete and 
steel piles. 
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7.5. Suitability of Site Soils for Use as Fill 

The majority of soils encountered on site will likely be suitable for use on site as landscaping material 
and with suitable grading and treatment as controlled fill for use beneath pavement and structural 
areas. 

Any near surface topsoil / colluvium is not considered suitable for reuse as controlled fill and should 
be stockpiled for landscaping purposes. 

Unit 1a materials are considered appropriate for use as fill provided the asphalt surfacing is first 
removed.  Unit 1b, 2 and 3 materials are considered suitable for reuse as controlled fill provided any 
foreign materials such as building rubble are removed and the material is graded to remove any 
‘oversize’ materials.  As outlined in Section 7.3.5, the maximum loose layer thickness allowed is 
300mm, the maximum particle size shall not exceed 2/3 of this (i.e. 200mm). 

If any ripped rock is anticipated, it may be suitable for use as fill provided the material is crushed to reduce 
oversize material. 

7.6. Articulation of Masonry Walls 

The articulation spacing of masonry walls should be designed in accordance with AS3700-2011, the 
spacing of articulation joints should be designed with reference to the site classifications provided in 
Section 7.3.2 of this report. 

7.7. Earthquake Design 

The site is classified as Class Ce in accordance with the site sub-soil classes defined in AS1170.4-
2007 Part 4, Earthquake Actions in Australia.  In the event, the entire building footprint is excavated 
and founded on Unit 4b then the site could be classified as Be.  

A hazard factor of 0.10 is suggested based on AS1170.4-2007.  Liquefaction potential is considered 
to be low in view of the limited thicknesses of sandy deposits and low groundwater table level. 

7.8. Mine Subsidence Provisions 

The Wyong Hospital site is located within a mine subsidence district and thus the Mine Subsidence 
Board (MSB) is a consent authority for any development on the site.  Mining has not been carried out 
beneath the Wyong Hospital site but there is a possibility that mining could be carried out in the area 
at some time in the future. The site is subject to mine subsidence conditions and all structures should 
be designed to conform to the constraints provided by the MSB.  The following preliminary ground 
movement and strain parameters for the site have been provided by the MSB: 

• Subsidence - 150 mm; 
• Compressive Strain - 1.5 mm/m; 
• Tensile Strain - 1.0 mm/m; and 
• Tilt - 1.5 mm/m. 
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7.9. Slope Stability Assessment 

Consideration has been given to the Australian Building Codes Board (ABCB) guideline “Landslide 
Hazards 2006” when assessing slope stability. 

In the proposed car park area west of the main building, uncontrolled fill is present, including an 
embankment that might be associated with a former ‘agricultural dam’.  This uncontrolled fill may be 
susceptible to a localised landslide on a 30° face.   The fill is estimated to extend to no more than 4m 
depth. 

In the area south of the existing main building, the existing car park comprises terraced ground.  This 
is also assessed to comprise uncontrolled fill, rising to a maximum height of 4m in the south-west 
corner.  The overall slope of the existing car park is very shallow.  It is unclear how the fill may have 
been “keyed” in to the underlying natural slopes and creep of the overall fill is a possibility. 

In terms of importance, no structures are considered at risk, simply surface car parking.  An 
importance level of L1 may be adopted for the proposed car park areas.  Where appropriate 
earthworks are undertaken to re-shape the landscape for new car parking (on anticipated terraces) 
the hazard would represent a very low or negligible risk to persons or property. 

For an appropriately constructed earthworks terracing, it is possible to design for a landslide event to 
be barely credible (Likelihood level F).  At risk is a car park and users of the car park.  Limited 
damage only is possible (Consequence Level 4).  The risk level implications can be designed to 
reflect very low risk conditions. 

In the area south of the main building, an importance level of L4 may be adopted for the proposed 3-4 
storey building.  The existing car park is planned to be extensively redeveloped.  The new building 
design must take into account the presence of uncontrolled fill that will not form a foundation suitable 
for support of new structures.  New buildings can be designed to allow very low risk implication 
conditions to prevail. 

7.10.Pavement Design 

7.10.1. Design Parameters 

Design traffic loadings have been assumed based on the car parks being utilised primarily for light 
vehicles.  Pavement thickness designs have been provided for an assumed traffic loading of 1 x 105 
ESA’s, which we consider typical for a lightly trafficked car park.  

Based on the results of the field work, laboratory testing, and experience in the surrounding area, we 
recommend a design subgrade California Bearing Ratio (CBR) value of 3% for the pavements 
constructed upon a residual clay or sandy clay subgrade and a CBR value of 6% for the pavements 
constructed on clayey sand or weathered rock subgrade.  Design CBR and short term Young’s 
Modulus subgrade values are presented in Table 7.6. 

Table 7.6 – Design CBR and Young’s modulus Values 

Material  Design CBR (%)  Short Term Young’s Modulus 
(MPa) 

Unit 1b / Unit 3 3 30 

Unit 4a / Unit 4b 6 60 
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The long term Young’s Modulus of the subgrade is not considered appropriate for this type of 
pavement.  However, if required, the long term modulus values of the subgrade can be calculated if 
the loading conditions are provided. 

7.10.2. Pavement Design 

Flexible pavement thickness designs have been based on the procedures outlined in Austroads 
“Guide to Pavement Technology 2012” and with reference to ARRB Special Report No 41. 

The recommended material, construction specification and pavement make-up are presented on the 
attached Pavement Thickness Design Summary (PTDS) sheet in Appendix C. 

Site preparation for pavement construction should be in accordance with Section 7.3.5 and the PTDS 
provided in Appendix C. 

If wet subgrades exist at the time of construction or deleterious fill materials are encountered at 
subgrade level, these materials should be over-excavated and be replaced with a minimum depth of 
250mm of well graded granular select material with CBR of 15% or greater.  The requirement for, and 
extent of subgrade replacement should be confirmed by the geotechnical authority at the time of 
construction. 

Where rock subgrade materials are encountered, the rock should be ripped and re-compacted for a 
minimum depth of 300mm to break-up preferential drainage paths and provide a dense homogenous 
surface on which to construct the pavement.  

Where existing fill lies at subgrade level it should be excavated and recompacted, if suitable, or 
replaced with a good quality material.  Fill that is to form the subgrade for pavements should be 
compacted to at least 100% Standard Compaction at moisture content within 2% of Standard 
Optimum Moisture Content.  If existing fill is deeper than about 1m below final subgrade level it may 
be possible to leave the fill in place provided it is assessed to be suitable by a geotechnical engineer 
and proof rolled. 

It is recommended that each construction length be boxed out to the minimum subgrade level 
required by the relevant pavement thickness design.  Prior to pavement construction, the exposed 
subgrade should be assessed by the geotechnical authority to confirm the pavement thickness 
requirement for that section. 

7.10.3. Drainage 

Preliminary pavement designs assume the provision of adequate surface and subsurface drainage of 
pavements and adjacent areas.  It is suggested subsurface drainage is provided uphill for pavements 
cutting across natural slopes and on both sides for pavements running down natural slopes.  
Drainage needs should be confirmed during construction. 
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8. Limitations 
The findings within this report are the result of discrete/specific investigations methodologies used in 
accordance with normal practices and standards.  Subsurface conditions can change over relatively 
short distances and the subsurface conditions revealed at the test locations may not be 
representative of subsurface conditions across the site.  We recommend that a geotechnical engineer 
be engaged during construction to confirm the subsurface conditions are consistent with design 
assumptions.  

Further discussion on the uses and limitations of this assessment is presented in the attached sheet, 
‘Important Information about your Coffey Report’, in conjunction with which this report should be read. 

 

For and on behalf of Coffey 

 

Arthur Love 
Senior Principal Geotechnical Engineer 
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Important information about your Coffey Report 

As a client of Coffey you should know that site subsurface conditions cause more 
construction problems than any other factor. These notes have been prepared by Coffey to 
help you interpret and understand the limitations of your report.

Your report is based on project specific 
criteria 

 

Your report has been developed on the basis of your 
unique project specific requirements as understood by 
Coffey and applies only to the site investigated. Project 
criteria typically include the general nature of the 
project; its size and configuration; the location of any 
structures on the site; other site improvements; the 
presence of underground utilities; and the additional 
risk imposed by scope-of-service limitations imposed 
by the client. Your report should not be used if there 
are any changes to the project without first asking 
Coffey to assess how factors that changed subsequent 
to the date of the report affect the report's 
recommendations. Coffey cannot accept responsibility 
for problems that may occur due to changed factors if 
they are not consulted. 
 

Subsurface conditions can change 
 

Subsurface conditions are created by natural 
processes and the activity of man. For example, water 
levels can vary with time, fill may be placed on a site 
and pollutants may migrate with time. Because a 
report is based on conditions which existed at the time 
of subsurface exploration, decisions should not be 
based on a report whose adequacy may have been 
affected by time. Consult Coffey to be advised how 
time may have impacted on the project. 
 

Interpretation of factual data 
 

Site assessment identifies actual subsurface 
conditions only at those points where samples are 
taken and when they are taken. Data derived from 
literature and external data source review, sampling 
and subsequent laboratory testing are interpreted by 
geologists, engineers or scientists to provide an 
opinion about overall site conditions, their likely impact 
on the proposed development and recommended 
actions. Actual conditions may differ from those 
inferred to exist, because no professional, no matter 
how qualified, can reveal what is hidden by earth, rock 
and time. The actual interface between materials may 
be far more gradual or abrupt than assumed based on 
the facts obtained. Nothing can be done to change the 
actual site conditions which exist, but steps can be 
taken to reduce the impact of unexpected conditions. 
For this reason, owners should retain the services of 
Coffey through the development stage, to identify 
variances, conduct additional tests if required, and 
recommend solutions to problems encountered on site. 

Your report will only give preliminary 
recommendations 

 

Your report is based on the assumption that the 
site conditions as revealed through selective point 
sampling are indicative of actual conditions 
throughout an area. This assumption cannot be 
substantiated until project implementation has 
commenced and therefore your report 
recommendations can only be regarded as 
preliminary. Only Coffey, who prepared the report, 
is fully familiar with the background information 
needed to assess whether or not the report's 
recommendations are valid and whether or not 
changes should be considered as the project 
develops. If another party undertakes the 
implementation of the recommendations of this 
report there is a risk that the report will be 
misinterpreted and Coffey cannot be held 
responsible for such misinterpretation. 
 

Your report is prepared for specific 
purposes and persons 

 

To avoid misuse of the information contained in 
your report it is recommended that you confer with 
Coffey before passing your report on to another 
party who may not be familiar with the 
background and the purpose of the report. Your 
report should not be applied to any project other 
than that originally specified at the time the report 
was issued. 
 

Interpretation by other design 
professionals 

 

Costly problems can occur when other design 
professionals develop their plans based on 
misinterpretations of a report. To help avoid 
misinterpretations, retain Coffey to work with other 
project design professionals who are affected by 
the report. Have Coffey explain the report 
implications to design professionals affected by 
them and then review plans and specifications 
produced to see how they incorporate the report 
findings. 

 



 

Important information about your Coffey Report

 
Data should not be separated from the report* 

 

The report as a whole presents the findings of the site 
assessment and the report should not be copied in part 
or altered in any way. Logs, figures, drawings, etc. are 
customarily included in our reports and are developed 
by scientists, engineers or geologists based on their 
interpretation of field logs (assembled by field 
personnel) and laboratory evaluation of field samples. 
These logs etc. should not under any circumstances 
be redrawn for inclusion in other documents or 
separated from the report in any way. 
 

Geoenvironmental concerns are not at issue 
 

Your report is not likely to relate any findings, 
conclusions, or recommendations about the potential 
for hazardous materials existing at the site unless 
specifically required to do so by the client. Specialist 
equipment, techniques, and personnel are used to 
perform a geoenvironmental assessment. 
Contamination can create major health, safety and 
environmental risks. If you have no information about 
the potential for your site to be contaminated or create 
an environmental hazard, you are advised to contact 
Coffey for information relating to geoenvironmental 
issues. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rely on Coffey for additional assistance 
 

Coffey is familiar with a variety of techniques and 
approaches that can be used to help reduce risks for 
all parties to a project, from design to construction. It is 
common that not all approaches will be necessarily 
dealt with in your site assessment report due to 
concepts proposed at that time. As the project 
progresses through design towards construction, 
speak with Coffey to develop alternative approaches to 
problems that may be of genuine benefit both in time 
and cost. 
 

Responsibility 
 

Reporting relies on interpretation of factual information 
based on judgement and opinion and has a level of 
uncertainty attached to it, which is far less exact than 
the design disciplines. This has often resulted in claims 
being lodged against consultants, which are 
unfounded. To help prevent this problem, a number of 
clauses have been developed for use in contracts, 
reports and other documents. Responsibility clauses 
do not transfer appropriate liabilities from Coffey to 
other parties but are included to identify where Coffey's 
responsibilities begin and end. Their use is intended to 
help all parties involved to recognise their individual 
responsibilities. Read all documents from Coffey 
closely and do not hesitate to ask any questions you 
may have. 
 
 
 
 

* For further information on this aspect reference should be 

made to "Guidelines for the Provision of Geotechnical 
information in Construction Contracts" published by the 
Institution of Engineers Australia, National headquarters, 
Canberra, 1987. 
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DEFINITION:
In engineering terms soil includes every type of uncemented
or  partially cemented inorganic or organic material found in
the ground.  In practice, if  the material can be remoulded or
disintegrated  by hand in  its field  condition  or  in water it is
described as a soil. Other materials are described using rock
description terms.

CLASSIFICATION SYMBOL & SOIL NAME
Soils  are  described  in  accordance  with  the  Unified  Soil
Classification  (UCS)  as  shown  in  the  table  on  Sheet 2.

PARTICLE SIZE DESCRIPTIVE TERMS

MOISTURE CONDITION

CONSISTENCY OF COHESIVE SOILS

DENSITY OF GRANULAR SOILS

MINOR COMPONENTS

SOIL STRUCTURE

GEOLOGICAL ORIGIN

Boulders

Cobbles

>200 mm

63 mm to 200 mm

Gravel coarse

medium

fine

20 mm to 63 mm

6 mm to 20 mm

2.36 mm to 6 mm

Sand coarse

medium

fine

600 μm to 2.36 mm

200 μm to 600 μm

75 μm to 200 μm

Looks and  feels  dry.  Cohesive and cemented soils
are hard,  friable or powdery.  Uncemented granular
soils  run freely through  hands.

Soil feels  cool  and  darkened  in  colour.  Cohesive
soils can be moulded. Granular soils tend to cohere.

As for  moist but  with  free  water forming on hands
when handled.

Very Soft

Soft

Firm

Stiff

Very Stiff

Hard

Friable

<12

12 - 25

25 - 50

50 - 100

100 - 200

>200

–

A finger can be pushed well into the
soil with little effort.

A finger can be pushed into the soil
to about 25mm depth.

The soil can be indented about 5mm
with the thumb, but not penetrated.

The surface of the soil can be
indented with the thumb, but not
penetrated.

The surface of the soil can be marked,
but not indented with thumb pressure.

The surface of the soil can be marked
only with the thumbnail.

Crumbles or powders when scraped
by thumbnail.

Very loose

Loose

Medium Dense

Dense

Very Dense

Less than 15

15 - 35

35 - 65

65 - 85

Greater than 85

Trace of

With some

Presence just detectable
by feel or eye, but soil
properties little or no
different to general
properties of primary
component.

Coarse grained soils:
<5%

Fine grained soils:
<15%

Presence easily detected
by feel or eye, soil
properties little different
to general properties of
primary component.

Coarse grained soils:
5 - 12%
Fine grained soils:
15 - 30%

Layers

Lenses

Pockets

Continuous across
exposure or sample.

Discontinuous
layers of lenticular
shape.

Irregular inclusions
of different material.

Weakly
cemented

Moderately
cemented

Easily broken up by
hand in air or water.

Effort is required to
break up the soil by
hand in air or water.

Extremely
weathered
material

Residual soil

Aeolian soil

Alluvial soil

Colluvial soil

Fill

Lacustrine soil

Marine soil

Structure and fabric of parent rock visible.

Structure and fabric of parent rock not visible.

Deposited by wind.

Deposited by streams and rivers.

Deposited on slopes (transported downslope
by gravity).

Man made deposit. Fill may be significantly
more variable between tested locations than
naturally occurring soils.

Deposited by lakes.

Deposited in  ocean basins,  bays, beaches
and estuaries.

Dry

Moist

Wet

TERM ASSESSMENT
GUIDE

PROPORTION OF
MINOR COMPONENT IN:

TERM DENSITY INDEX (%)

ZONING CEMENTING

WEATHERED IN PLACE SOILS

TRANSPORTED SOILS

TERM
UNDRAINED
STRENGTH
su (kPa)

FIELD GUIDE

Soil Description Explanation Sheet (1 of 2)

NAME SUBDIVISION SIZE



SOIL CLASSIFICATION INCLUDING IDENTIFICATION AND DESCRIPTION

COMMON DEFECTS IN SOIL

(Excluding particles larger than 60 mm and basing fractions on estimated mass)

Wide range in grain size and substantial
amounts of all intermediate particle sizes.

Predominantly one size or a range of sizes
with more intermediate sizes missing.

Non-plastic fines (for identification
procedures see ML below)

Plastic fines (for identification procedures
see CL below)

Wide range in grain sizes and substantial
amounts of all intermediate sizes

Predominantly one size or a range of sizes
with some intermediate sizes missing.

Non-plastic fines (for identification
procedures see ML below).

Plastic fines (for identification procedures
see CL below).

IDENTIFICATION PROCEDURES ON FRACTIONS <0.2 mm.

None to Low

Medium to High

Low to medium

Low to medium

High

Medium to High

Quick to slow

None

Slow to very slow

Slow to very slow

None

None

None

Medium

Low

Low to medium

High

Low to medium

ML

CL

OL

MH

CH

OH

Pt

SILT

CLAY

ORGANIC SILT

SILT

CLAY

ORGANIC CLAY

PEAT

GW

GP

GM

GC

SW

SP

SM

SC

GRAVEL

GRAVEL

SILTY GRAVEL

CLAYEY GRAVEL

SAND

SAND

SILTY SAND

CLAYEY SAND

HIGHLY ORGANIC
SOILS

Readily identified by colour, odour, spongy feel and
frequently by fibrous texture.

Low plasticity – Liquid Limit WL less than 35%. Medium plasticity – WL between 35% and 50%.

PARTING

JOINT

SHEARED
ZONE

SHEARED
SURFACE

A surface or crack across which the
soil has little or no tensile strength.
Parallel or sub parallel to layering
(eg bedding).  May be open or closed.

A surface or crack across which the soil
has little or no tensile strength but which is
not parallel or sub parallel to layering. May
be open or closed. The term 'fissure' may
be used for irregular joints <0.2 m in length.

Zone in clayey soil with roughly
parallel near planar, curved or undulating
boundaries containing closely spaced,
smooth or slickensided, curved intersecting
joints which divide the mass into lenticular
or wedge shaped blocks.

A near planar curved or undulating, smooth,
polished or slickensided surface in clayey
soil. The polished or slickensided surface
indicates that movement (in many cases
very little) has occurred along the defect.

A zone in clayey soil, usually adjacent
to a defect in which the soil has a
higher moisture content than elsewhere.

SOFTENED
ZONE

TUBE

TUBE
CAST

INFILLED
SEAM

Tubular cavity. May occur singly or as one
of a large number of separate or
inter-connected tubes. Walls often coated
with clay or strengthened by denser packing
of grains. May contain organic matter

Roughly cylindrical elongated body of soil
different from the soil mass in which it
occurs. In some cases the soil which
makes up the tube cast is cemented.

Sheet or wall like body of soil substance
or mass with roughly planar to irregular
near parallel boundaries which cuts
through a soil mass. Formed by infilling of
open joints.
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The descriptive terms used by Coffey are given below.  They are broadly consistent with Australian Standard AS1726-1993.

DEFINITIONS:
Rock Substance

Defect
Mass

Rock substance, defect and mass are defined as follows:
In engineering terms roch substance is any naturally occurring aggregate of minerals and organic material which cannot be
disintegrated or remoulded by hand in air or water. Other material is described using soil descriptive terms. Effectively
homogenous material, may be isotropic or anisotropic.
Discontinuity or break in the continuity of a substance or substances.
Any body of material which is not effectively homogeneous. It can consist of two or more substances without defects, or one or
more substances with one or more defects.

SUBSTANCE DESCRIPTIVE TERMS:

CLASSIFICATION OF WEATHERING PRODUCTS

ROCK SUBSTANCE STRENGTH TERMS

ROCK NAME

PARTICLE SIZE

FABRIC

Simple rock names are used rather than precise
geological classification.

Grain size terms for sandstone are:
Mainly 0.6mm to 2mm
Mainly 0.2mm to 0.6mm
Mainly 0.06mm (just visible) to 0.2mm

Coarse grained
Medium grained
Fine grained

Terms for layering of penetrative fabric (eg. bedding,
cleavage etc. ) are:

Massive

Indistinct

Distinct

No layering or penetrative fabric.

Layering or fabric just visible. Little effect on properties.

Layering or fabric is easily visible. Rock breaks more
easily parallel to layering of fabric.

Term Definition

Residual
Soil

RS

Extremely
Weathered
Material

XW

Soil derived from the weathering of rock; the
mass structure and substance fabric are no
longer evident; there is a large change in
volume but the soil has not been significantly
transported.

Material is weathered to such an extent that it
has soil properties, ie, it either disintegrates or
can be remoulded in water. Original rock fabric
still visible.

Highly
Weathered
Rock

HW Rock strength is changed by weathering.  The
whole of the rock substance is discoloured,
usually by iron staining or bleaching to the
extent that the colour of the original rock is not
recognisable. Some minerals are decomposed
to clay minerals. Porosity may be increased by
leaching or may be decreased due to the
deposition of minerals in pores.

Moderately
Weathered
Rock

MW The whole of the rock substance is discoloured,
usually by iron staining or bleaching , to the
extent that the colour of the fresh rock is no
longer recognisable.

Slightly
Weathered
Rock

SW Rock substance affected by weathering to the
extent that partial staining or partial
discolouration of the rock substance (usually by
limonite) has taken place. The colour and
texture of the fresh rock is recognisable;
strength properties are essentially those of the
fresh rock substance.

Fresh Rock FR Rock substance unaffected by weathering.

Notes on Weathering:
1. AS1726 suggests the term "Distinctly Weathered" (DW) to cover the range of
    substance weathering conditions between XW and SW. For projects where it is
    not practical to delineate between HW and MW or it is judged that there is no
    advantage in making such a distinction. DW may be used with the definition
    given in AS1726.
2. Where physical and chemical changes were caused by hot gasses and liquids
    associated with igneous rocks, the term "altered" may be substituted for
    "weathering" to give the abbreviations XA, HA, MA, SA and DA.

Very Low VL Material crumbles under firm
blows with sharp end of pick;
can be peeled with a knife;
pieces up to 30mm thick can
be broken by finger pressure.

Term Abbrev-
 iation

Point Load
Index, Is(50)
    (MPa)

Field Guide

Less than 0.1

Low L 0.1 to 0.3

Medium M 0.3 to 1.0

High H 1 to 3

Very High VH 3 to 10

Extremely
High

EH More than 10

Easily scored with a knife;
indentations 1mm to 3mm
show with firm bows of a
pick point; has a dull sound
under hammer. Pieces of
core 150mm long by 50mm
diameter may be broken by
hand. Sharp edges of core
may be friable and break
during handling.

Readily scored with a knife; a
piece of core 150mm long by
50mm diameter can be
broken by hand with difficulty.

A piece of core 150mm long
by 50mm can not be broken
by hand but can be broken
by a pick with a single firm
blow; rock rings under
hammer.

Hand specimen breaks after
more than one blow of a
pick; rock rings under
hammer.

Specimen requires many
blows with geological pick to
break; rock rings under
hammer.

Notes on Rock Substance Strength:
1. In anisotropic rocks the field guide to strength applies to the strength
    perpendicular to the anisotropy. High strength anisotropic rocks may
    break readily parallel to the planar anisotropy.
2. The term "extremely low" is not used as a rock substance strength
    term. While the term is used in AS1726-1993, the field guide therein
    makes it clear that materials in that strength range are soils in
    engineering terms.
3. The unconfined compressive strength for isotropic rocks (and
    anisotropic rocks which fall across the planar anisotropy) is typically
    10 to 25 times the point load index Is(50). The ratio may vary for
    different rock types. Lower strength rocks often have lower ratios
    than higher strength rocks.

Rock Description Explanation Sheet (1 of 2)
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COMMON DEFECTS IN
ROCK MASSES

DEFECT SHAPE

Term Definition

Parting A surface or crack across which the
rock has little or no tensile strength.
Parallel or sub parallel to layering
(eg bedding) or a planar anisotropy
in the rock substance (eg, cleavage).
May be open or closed.

Joint A surface or crack across which the
rock has little or no tensile strength.
but which is not parallel or sub
parallel to layering or planar
anisotropy in the rock substance.
May be open or closed.

Sheared
Zone

Zone of rock substance with roughly
parallel  near planar, curved or 
undulating boundaries cut by
closely spaced joints, sheared
surfaces or other defects. Some of
the defects are usually curved and
intersect to divide the mass into
lenticular or wedge shaped blocks.

(Note 3)

Sheared
Surface

A near planar, curved or undulating
surface which is usually smooth,
polished or slickensided.(Note 3)

Crushed
Seam

Seam with roughly parallel almost
planar boundaries, composed of
disoriented, usually angular
fragments of the host rock
substance which may be more
weathered than the host rock. The
seam has soil properties.

(Note 3)

Infilled
Seam

Seam of soil substance usually with
distinct roughly parallel boundaries
formed by the migration of soil into
an open cavity or joint, infilled
seams less than 1mm thick may be
described as veneer or coating on
joint surface.

Extremely
Weathered
Seam

Seam of soil substance, often with
gradational boundaries. Formad by
weathering of the rock substance in
place.

Notes on Defects:
1. Usually borehole logs show the true dip of defects and face sketches and sections the apparent dip.
2. Partings and joints are not usually shown on the graphic log unless considered significant.
3. Sheared zones, sheared surfaces and crushed seams are faults in geological terms.

Planar The defect does not vary in
orientation

ROUGHNESS TERMS

COATING TERMS

BLOCK SHAPE TERMS

Curved The defect has a gradual
change in orientation

Undulating The defect has a wavy surface

Stepped The defect has one or more
well defined steps

Irregular The defect has many sharp
changes of orientation

Slickensided Grooved or striated surface,
usually polished

Polished Shiny smooth surface

Smooth Smooth to touch. Few or no
surface irregularities

Rough Many small surface irregularities
(amplitude generally less than
1mm). Feels like fine to coarse
sand paper.

Very Rough Many large surface
irregularities (amplitude
generally more than 1mm).
Feels like, or coarser than very
coarse sand paper.

Clean No visible coating

Stained No visible coating but
surfaces are discoloured

Veneer A visible coating of soil or
mineral, too thin to measure;
may be patchy

Coating A visible coating up to 1mm
thick. Thicker soil material is
usually described using
appropriate defect terms (eg,
infilled seam). Thicker rock
strength material is usually
described as a vein.

Blocky Approximately
equidimensional

Tabular Thickness much less than
length or width

Columnar Height much greate than
cross section

Note: The assessment of defect shape is partly
influenced by the scale of the observation.
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(Note 1)
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Bedding

Cleavage (Note 2)
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MD

VSt - H

M

<Wp

SP

SC

CH

SPT
5, 7, 16
N*=23
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E

E
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TOPSOIL: SAND: fine grained, brown to pale
brown, trace fines. Trace rootlets.

SAND: fine and medium grained, pale brown to
orange, trace fines.

CLAYEY SAND: fine and medium grained, pale
brown to orange mottled grey.

CLAY: high plasticity, pale grey, trace fine grained
sand.

Borehole BH 01 continued as cored hole
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Engineering Log - Borehole

drill model:  Patrol FG102 mounting: Light Vehicle hole diameter : 100 mm
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samples & field tests consistency / relative densitysupport
M   mud
C   casing

N   nil VS
S
F
St
VSt
H
Fb
VL
L
MD
D
VD

very soft
soft
firm
stiff
very stiff
hard
friable
very loose
loose
medium dense
dense
very dense

classification symbol &
soil description
based on Unified

Classification System

water

water outflow

water inflow

penetration

no resistance
ranging to
refusal

10-Oct-12 water
level on date shown

method

1 2 3

AD
AS
RR
W
CT
HA
DT
B
V
T
 *
e.g.

auger drilling*
auger screwing*
roller/tricone
washbore
cable tool
hand auger
diatube
blank bit
V bit
TC bit
bit shown by suffix
AD/T

B
D
E
SS
U##
HP
N
N*
Nc
VS
R
HB

bulk disturbed sample
disturbed sample
environmental sample
split spoon sample
undisturbed sample ##mm diameter
hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear; peak/remouded (kPa)
refusal
hammer bouncing
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t SOIL TYPE: plasticity or particle characteristic,
colour, secondary and minor components
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additional observations
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N
M

LC

XW

MW

Sandy CLAY: high plasticity, pale brown, fine
grained sand. Extremely weathered sandstone.

SANDSTONE: fine grained, pale brown, distinct
bedding (5-15°).

INTERLAMINATED SILTSTONE AND
SANDSTONE: SILTSTONE (70%), pale grey
and pale brown; SANDSTONE (30%), fine
grained, pale brown, laminated to very thinly
bedded.

SANDSTONE: fine and medium grained, pale
grey, massive.

INTERLAMINATED SILTSTONE AND
SANDSTONE: SILTSTONE (60%), pale grey
and pale brown; SANDSTONE (40%), fine
grained, pale brown, laminated to very thinly
bedded.

SANDSTONE: fine and medium grained, pale
brown and pale grey, distinct bedding (0-5°).

start coring at 1.60m

Borehole BH 01 terminated at 4.55 m

72%

79%

JT, 5°, UN, VR, iron SN
JT, 15°, ST, RO, iron SN
JT, 40°, PL, RO, iron SN
JT, 10°, PL, RO, CN
PT, 0°, PL, RO, iron SN
PT, 5°, CU, RO, CN
PT, 10°, PL, RO, CN
JT x2, 30°, PL, RO, iron SN

PT, 5°, UN, RO, iron SN, closed
PT, 5°, PL, RO, clay, high plasticity,
pale grey, 5mm
PT, 5°, CU, RO, CN
PT, 10°, PL, RO, clay, high plasticity,
pale grey, 10mm
PT, 5°, PL, RO, clay, high plasticity,
pale grey, 20mm
PT, 0°, PL, RO, iron SN
PT, 0°, PL, RO, CN
PT, 10°, PL, RO, CN
PT, 5°, PL, RO, iron SN
PT, 0°, PL, RO, iron SN
JT, 70°, UN, RO, iron SN
PT, 0°, PL, RO, iron SN
PT, 0°, PL, RO, iron SN
PT, 5°, PL, RO, CN
PT, 0°, ST, RO, iron SN

a=0.60
d=0.42

a=0.10
d=0.20

a=0.10
d=0.10
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20

drilling information material substance rock mass defects

water

complete drilling fluid loss no core recovered

core recovered
(graphic symbols indicate material)

10/10/12, water
level on date shown

RQD = Rock Quality Designation (%)

core run  & RQD

barrel withdrawn

25
uL

method & support graphic log / core recovery

DT
AS
AD
RR
CB
W
NMLC
NQ
HQ
PQ
SPT

diatube
auger screwing
auger drilling
roller/tricone
claw or blade bit
washbore
NMLC core (51.9 mm)
wireline core (47.6mm)
wireline core (63.5mm)
wireline core (85.0mm)
standard penetration
test

partial drilling fluid loss

water inflow

water pressure test result
(lugeons) for depth
interval shown
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nROCK TYPE: grain characterisics,
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Engineering Log - Cored Borehole

drill model:  Patrol FG102 mounting: Light Vehicle hole diameter : 100 mm

particular general

additional observations and
defect descriptions

(type, inclination, planarity, roughness, coating,
thickness, other)

& Is50
    = axial;

    = diametral
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coating
CN
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stain
veneer
coating

planarity
PL
CU
UN
ST
IR
   

planar
curved
undulating
stepped
Irregular

weathering & alteration*
RS
XW
HW
DW
MW
SW
FR
   

residual soil
extremely weathered
highly weathered
distinctly weathered
moderately weathered
slightly weathered
fresh

*W replaced with A for alteration

defect type
PT
JT
SZ
SS
CS
SM
DB
   

parting
joint
shear zone
shear surface
crushed seam
seam
drilling break

SL
POL
SO
RO
VR
   

slickensided
polished
smooth
rough
very rough
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a = axial;
d = diametral
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field tests
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strength
VL
L
M
H
VH
EH
   

very low
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D
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SC

SCSPT
8, 11, 13
N*=24

E

E

E

A
D

/V

TOPSOIL: SAND: fine grained, pale brown, trace
fine and medium grained subrounded gravel. Trace
rootlets.

FILL: SAND: fine, medium and coarse grained,
pale brown, trace fines.

FILL: CLAYEY SAND: fine grained, pale brown to
brown.

FILL: CLAYEY SAND: fine and medium grained.
At 1.2m, CLAY, high plasticity, brown, trace fine
grained sand, 100mm.

Borehole BH 02 continued as cored hole
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Engineering Log - Borehole

drill model:  Patrol FG102 mounting: Light Vehicle hole diameter : 100 mm
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samples & field tests consistency / relative densitysupport
M   mud
C   casing

N   nil VS
S
F
St
VSt
H
Fb
VL
L
MD
D
VD

very soft
soft
firm
stiff
very stiff
hard
friable
very loose
loose
medium dense
dense
very dense

classification symbol &
soil description
based on Unified

Classification System

water

water outflow

water inflow

penetration

no resistance
ranging to
refusal

10-Oct-12 water
level on date shown

method

1 2 3

AD
AS
RR
W
CT
HA
DT
B
V
T
 *
e.g.

auger drilling*
auger screwing*
roller/tricone
washbore
cable tool
hand auger
diatube
blank bit
V bit
TC bit
bit shown by suffix
AD/T

B
D
E
SS
U##
HP
N
N*
Nc
VS
R
HB

bulk disturbed sample
disturbed sample
environmental sample
split spoon sample
undisturbed sample ##mm diameter
hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear; peak/remouded (kPa)
refusal
hammer bouncing
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t SOIL TYPE: plasticity or particle characteristic,
colour, secondary and minor components

material description structure and
additional observations
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N
M

LC

MW -
HW

NO CORE: 0.64 m

FILL: CLAYEY GRAVEL: fine to
coarse grained, sub-angular, brown, some fine to
medium grained sand, trace boulders / cobbles
of siltstone and sandstone. (FILL)

NO CORE: 0.34 m

FILL: CLAYEY GRAVEL: fine to
coarse grained, sub-angular, brown, some fine to
medium grained sand, trace boulders / cobbles
of siltstone and sandstone. (FILL)
At 3.8m, SAND (Alluvium), fine to medium
grained, grey, trace fines, 30mm.

CLAY: high plasticity, pale brown to pale grey,
firm, =Wp.

SANDSTONE: fine and medium grained, pale
brown and pale grey, indistinct bedding.

start coring at 1.55m

Borehole BH 02 terminated at 5.40 m

0%

0%

80%

PT, 5°, PL, RO, CN
PT, 10°, PL, RO, CN
JT, 5°, UN, RO, CN

JT, 10°, UN, VR, CN

a=0.50
d=0.40
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18

drilling information material substance rock mass defects

water

complete drilling fluid loss no core recovered

core recovered
(graphic symbols indicate material)

10/10/12, water
level on date shown

RQD = Rock Quality Designation (%)

core run  & RQD

barrel withdrawn

25
uL

method & support graphic log / core recovery

DT
AS
AD
RR
CB
W
NMLC
NQ
HQ
PQ
SPT

diatube
auger screwing
auger drilling
roller/tricone
claw or blade bit
washbore
NMLC core (51.9 mm)
wireline core (47.6mm)
wireline core (63.5mm)
wireline core (85.0mm)
standard penetration
test

partial drilling fluid loss

water inflow

water pressure test result
(lugeons) for depth
interval shown
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nROCK TYPE: grain characterisics,

colour, structure, minor components

material description
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drill model:  Patrol FG102 mounting: Light Vehicle hole diameter : 100 mm

particular general

additional observations and
defect descriptions

(type, inclination, planarity, roughness, coating,
thickness, other)

& Is50
    = axial;

    = diametral
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planar
curved
undulating
stepped
Irregular

weathering & alteration*
RS
XW
HW
DW
MW
SW
FR
   

residual soil
extremely weathered
highly weathered
distinctly weathered
moderately weathered
slightly weathered
fresh

*W replaced with A for alteration

defect type
PT
JT
SZ
SS
CS
SM
DB
   

parting
joint
shear zone
shear surface
crushed seam
seam
drilling break

SL
POL
SO
RO
VR
   

slickensided
polished
smooth
rough
very rough
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a = axial;
d = diametral

samples,
field tests
& Is(50)
(MPa)

strength
VL
L
M
H
VH
EH
   

very low
low
medium
high
very high
extremely high
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D - VD
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=Wp
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CH

SPT
4, 5, 4
N*=9

SPT
25/140mm

N*=R

SPT
15, 20, 25

N*=45

E

E

E

A
D

/T

TOPSOIL: CLAYEY SAND: fine and
medium grained, brown, trace medium grained
subangular gravel. Trace rootlets.

Sandy CLAY: high plasticity, brown mottled pale
grey, fine and medium grained sand.

Sandy CLAY: medium plasticity, brown to orange
mottled pale grey, fine and medium grained sand,
some fine and medium grained subangular gravel
(sandstone / siltstone).

CLAYEY SAND: fine and medium grained, brown
to orange and pale grey.

CLAY: high plasticity, pale grey and pale brown,
trace fine grained sand.

CLAY: high plasticity, pale grey and brown, trace
fine grained sand.

Borehole BH 03 continued as cored hole

FILL / TOPSOIL

FILL

WEATHERED SILTSTONE /
SANDSTONE

R
L 

(m
)

21

20

19

18

17

16

15

14

drilling information material substance

BH 03

GEOTWARA22354AA
19 Aug 2014

19 Aug 2014

JR

ABL

Borehole ID.

sheet:

project no.

date started:

date completed:

logged by:

checked by:

APPIAN GROUP

WYONG HOSPITAL REDEVELOPMENT

WYONG

client:

principal:

project:

location:

surface elevation :  21.30m (AHD) angle from horizontal:  90°position: E: 358423; N: 6318653 (MGA94 Zone 56)

 1  of  2

Engineering Log - Borehole

drill model:  Geoprobe mounting: Track hole diameter : 100 mm
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samples & field tests consistency / relative densitysupport
M   mud
C   casing

N   nil VS
S
F
St
VSt
H
Fb
VL
L
MD
D
VD

very soft
soft
firm
stiff
very stiff
hard
friable
very loose
loose
medium dense
dense
very dense

classification symbol &
soil description
based on Unified

Classification System

water

water outflow

water inflow

penetration

no resistance
ranging to
refusal

10-Oct-12 water
level on date shown

method

1 2 3

AD
AS
RR
W
CT
HA
DT
B
V
T
 *
e.g.

auger drilling*
auger screwing*
roller/tricone
washbore
cable tool
hand auger
diatube
blank bit
V bit
TC bit
bit shown by suffix
AD/T

B
D
E
SS
U##
HP
N
N*
Nc
VS
R
HB

bulk disturbed sample
disturbed sample
environmental sample
split spoon sample
undisturbed sample ##mm diameter
hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear; peak/remouded (kPa)
refusal
hammer bouncing
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N
M

LC

MW

DW

SANDSTONE: fine and medium grained, pale
brown, distinct bedding (0-5°).

CLAYSTONE: brown, massive.

SILTSTONE: pale grey to green, some brown,
distinct bedding (0°).

CLAYSTONE: brown, distinct bedding (0°).

start coring at 5.00m

Borehole BH 03 terminated at 7.91 m

52%

JT, 5°, PL, RO, iron SN
JT, 15°, PL, RO, CN

JT, 15°, PL, RO, CN
JT, 55°, PL, RO, CN
PT, 10°, PL, RO, CN
JT, 30°, PL, VR, CN
JT, 15°, PL, RO, CN
JT, 35°, IR, VR, iron SN
JT, 15°, PL, SO, CN

SZ, 5°, IR, VR, Clayey Gravel, fine to
medium grained, 60mm
PT, 0°, PL, SO, CN

PT, 0°, PL, SO, CN

a=0.50
d=0.20

a=1.10
d=1.00

a=0.10
d=0.10
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14

drilling information material substance rock mass defects

water

complete drilling fluid loss no core recovered

core recovered
(graphic symbols indicate material)

10/10/12, water
level on date shown

RQD = Rock Quality Designation (%)

core run  & RQD

barrel withdrawn

25
uL

method & support graphic log / core recovery

DT
AS
AD
RR
CB
W
NMLC
NQ
HQ
PQ
SPT

diatube
auger screwing
auger drilling
roller/tricone
claw or blade bit
washbore
NMLC core (51.9 mm)
wireline core (47.6mm)
wireline core (63.5mm)
wireline core (85.0mm)
standard penetration
test

partial drilling fluid loss

water inflow

water pressure test result
(lugeons) for depth
interval shown
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nROCK TYPE: grain characterisics,

colour, structure, minor components
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Engineering Log - Cored Borehole

drill model:  Geoprobe mounting: Track hole diameter : 100 mm

particular general

additional observations and
defect descriptions

(type, inclination, planarity, roughness, coating,
thickness, other)

& Is50
    = axial;

    = diametral

V
L

L M H V
H

E
H

estimated
strength

de
pt

h 
(m

)

1.0

2.0

3.0

4.0

5.0

6.0

7.0

coating
CN
SN
VN
CO
   

clean
stain
veneer
coating
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FILL: Sandy CLAY: medium plasticity, pale brown,
fine grained sand.

At 0.4m, trace fine and medium grained subangular
gravel.

FILL: Sandy CLAY: medium plasticity, brown, fine
and medium grained sand, trace fine and medium
grained subangular gravel.

CLAY: high plasticity, pale grey mottled brown to
red, trace fine grained sand.

Sandy CLAY: medium plasticity, pale grey and
pale brown, fine grained sand.

Borehole BH 04 terminated at 4.35 m
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Engineering Log - Borehole

drill model:  Patrol FG102 mounting: Light Vehicle hole diameter : 100 mm
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SPT - sample recovered
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refusal
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FILL: ASPHALT: angular, black, 10mm.

FILL: Gravelly SAND: fine, medium and coarse
grained, pale grey, fine and medium grained
subangular gravel, trace fines.

FILL: Sandy CLAY: medium plasticity, dark brown,
fine and medium grained sand, trace fine and
medium grained subrounded to subangular gravel,
contains a brick.

CLAY: high plasticity, brown to red, trace fine
grained sand, some zones of Sandy CLAY, high
plasticity, fine and medium grained sand.

CLAY: high plasticity, brown to red mottled pale
grey, trace fine and medium grained sand.

Sandy CLAY: high plasticity, pale grey mottled
pale brown to orange, fine grained sand.

CLAY: high plasticity, pale brown, trace fine
grained sand.

CLAY: high plasticity, pale grey, trace fine grained
sand.

Sandy CLAY: high plasticity, pale grey and pale
brown, fine grained sand.

Borehole BH 05 terminated at 6.5 m
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drill model:  Isuzu FG101 mounting: Light Vehicle hole diameter : 100 mm
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FILL: ASPHALT: angular, black, 10mm.

FILL: Gravelly SAND: fine, medium and coarse
grained, pale grey, fine and medium grained
subangular gravel, trace fines.

Sandy CLAY: high plasticity, brown, fine and
medium grained sand, trace fine grained
subangular gravel.

Sandy CLAY: high plasticity, pale grey and brown
to red, fine and medium grained sand, some zones
of Clayey SAND, fine and medium grained, brown to
red.

CLAY: high plasticity, pale grey and brown to red.

CLAY: high plasticity, pale brown and pale grey
with some brown to red, some fine grained sand.

Borehole BH 06 terminated at 4.15 m
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drill model:  Isuzu FG101 mounting: Light Vehicle hole diameter : 100 mm
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FILL: ASPHALT: angular, black, 10mm.

FILL: Gravelly SAND: fine, medium and coarse
grained, fine and medium grained subangular
gravel, trace fines.

FILL: Sandy CLAY: high plasticity, brown and grey,
fine and medium grained sand, trace fine and
medium grained subrounded to subangular gravel.

FILL: CLAY: high plasticity, brown and grey, trace
fine and medium grained sand, trace fine and
medium grained subrounded to subangular gravel.

CLAY: high plasticity, pale grey mottled brown to
red, trace fine and medium grained sand, trace fine
grained subrounded to subangular gravel
(weathered sandstone fragments).

At 3.7m, colour change to pale grey mottled brown
to orange.

Clayey SAND: fine and medium grained, pale grey
and pale brown to orange.

Borehole BH 07 continued as cored hole
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Engineering Log - Borehole

drill model:  Isuzu FG101 mounting: Light Vehicle hole diameter : 100 mm
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very stiff
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N
M

LC

HW

XW

MW

NO CORE: 0.16 m

SANDSTONE: fine and medium grained, pale
brown and pale grey, distinct bedding (5-15°).

start coring at 6.40m

83%

PT, 5°, UN, RO, CN
PT, 10°, UN, RO, CO, (clayey sand),
4mm
PT, 15°, UN, RO, CN
CS, 5°, PL, RO, Sandy CLAY, high
plasticity, brown and grey, some
angular gravel

JT x2, 15°, IR, RO, iron SN
PT, 5°, PL, RO, iron SN

a=0.10
d=0.10

a=0.90
d=0.70
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drilling information material substance rock mass defects

water

complete drilling fluid loss no core recovered

core recovered
(graphic symbols indicate material)

10/10/12, water
level on date shown

RQD = Rock Quality Designation (%)

core run  & RQD

barrel withdrawn

25
uL

method & support graphic log / core recovery

DT
AS
AD
RR
CB
W
NMLC
NQ
HQ
PQ
SPT

diatube
auger screwing
auger drilling
roller/tricone
claw or blade bit
washbore
NMLC core (51.9 mm)
wireline core (47.6mm)
wireline core (63.5mm)
wireline core (85.0mm)
standard penetration
test

partial drilling fluid loss

water inflow

water pressure test result
(lugeons) for depth
interval shown
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Engineering Log - Cored Borehole

drill model:  Isuzu FG101 mounting: Light Vehicle hole diameter : 100 mm

particular general

additional observations and
defect descriptions

(type, inclination, planarity, roughness, coating,
thickness, other)
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residual soil
extremely weathered
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*W replaced with A for alteration

defect type
PT
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SS
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parting
joint
shear zone
shear surface
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N
M

LC

MW -
SW

SW -
FR

SANDSTONE: fine and medium grained, pale
brown and pale grey, distinct bedding (5-15°).
(continued)

SANDSTONE: fine and medium grained, pale
grey, indistinct bedding (0-5°).

Borehole BH 07 terminated at 9.12 m
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80%

PT, 5°, PL, RO, iron SN
PT, 10°, PL, RO, CN
PT x8, 5°, PL, RO, iron SN

PT, 5°, PL, RO, iron SN
PT x2, 5°, PL, RO, iron SN
PT, 5°, PL, RO, CN
JT x2, 5°, PL, RO, iron SN
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drilling information material substance rock mass defects

water

complete drilling fluid loss no core recovered

core recovered
(graphic symbols indicate material)

10/10/12, water
level on date shown

RQD = Rock Quality Designation (%)

core run  & RQD

barrel withdrawn

25
uL

method & support graphic log / core recovery

DT
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HQ
PQ
SPT

diatube
auger screwing
auger drilling
roller/tricone
claw or blade bit
washbore
NMLC core (51.9 mm)
wireline core (47.6mm)
wireline core (63.5mm)
wireline core (85.0mm)
standard penetration
test

partial drilling fluid loss

water inflow

water pressure test result
(lugeons) for depth
interval shown
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Engineering Log - Cored Borehole

drill model:  Isuzu FG101 mounting: Light Vehicle hole diameter : 100 mm

particular general

additional observations and
defect descriptions

(type, inclination, planarity, roughness, coating,
thickness, other)
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highly weathered
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*W replaced with A for alteration
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FILL: ASPHALT: angular, black, 10mm.

FILL: Gravelly SAND: fine, medium and coarse
grained, pale grey, fine and medium grained
subangular gravel, trace fines.

Sandy CLAY: medium plasticity, brown, fine and
medium grained sand.

Sandy CLAY: high plasticity, pale grey mottled
brown to red, fine and medium grained sand.

At 2.5m, no sand.

CLAYEY SAND: fine and medium grained, pale
brown and orange mottled pale grey, some zones of
clay, high plasticity, pale grey.

Borehole BH 08 continued as cored hole
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Engineering Log - Borehole

drill model:  Patrol FG102 mounting: Light Vehicle hole diameter : 100 mm

co
ns

is
te

nc
y 

/
re

la
tiv

e 
de

ns
ity

gr
ap

hi
c 

lo
g

m
oi

st
ur

e
co

nd
iti

on

cl
as

si
fic

at
io

n
sy

m
bo

l

samples &
field tests

w
at

er

samples & field tests consistency / relative densitysupport
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C   casing
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S
F
St
VSt
H
Fb
VL
L
MD
D
VD

very soft
soft
firm
stiff
very stiff
hard
friable
very loose
loose
medium dense
dense
very dense

classification symbol &
soil description
based on Unified

Classification System

water

water outflow

water inflow

penetration

no resistance
ranging to
refusal

10-Oct-12 water
level on date shown

method

1 2 3
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RR
W
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DT
B
V
T
 *
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auger drilling*
auger screwing*
roller/tricone
washbore
cable tool
hand auger
diatube
blank bit
V bit
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bit shown by suffix
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SS
U##
HP
N
N*
Nc
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R
HB

bulk disturbed sample
disturbed sample
environmental sample
split spoon sample
undisturbed sample ##mm diameter
hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear; peak/remouded (kPa)
refusal
hammer bouncing
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N
M

LC

MW

HW

SANDSTONE: fine and medium grained, pale
grey and pale brown, distinct bedding (5°).
At 4.70-4.95m, cross bedded (5-25°).

At 6.84m, siltstone, pale grey, distinct bedding
(0-5°), 90mm.

start coring at 4.61m

Borehole BH 08 terminated at 7.54 m

94%

75%

PT, 5°, PL, RO, iron SN

PT, 5°, PL, VR, CN
PT, 5°, PL, VR, clay, high plasticity,
pale grey, 4mm

JT, 20°, PL, RO, CN
PT, 15°, PL, RO, iron SN
PT, 5°, PL, RO, CO, clay, low
plasticity, 2mm
PT, 5°, PL, RO, CN
JT x3, 10°, UN, RO, iron SN
PT, 5°, PL, RO, CN
PT, 0°, CU, RO, CN
PT, 5°, PL, RO, iron SN
JT, 45°, CU, VR, iron SN
JT, 5 - 25°, IR, RO, iron SN
PT, 0°, PL, RO, iron SN
PT, 5°, PL, SO, CN
JT, 20°, PL, SO, CN, (closed)
PT, 0°, PL, RO, CN
JT, 30°, UN, VR, CN

a=0.10
d=0.20

a=0.70
d=0.90

a=1.50
d=1.20
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drilling information material substance rock mass defects

water

complete drilling fluid loss no core recovered

core recovered
(graphic symbols indicate material)

10/10/12, water
level on date shown

RQD = Rock Quality Designation (%)

core run  & RQD

barrel withdrawn

25
uL

method & support graphic log / core recovery

DT
AS
AD
RR
CB
W
NMLC
NQ
HQ
PQ
SPT

diatube
auger screwing
auger drilling
roller/tricone
claw or blade bit
washbore
NMLC core (51.9 mm)
wireline core (47.6mm)
wireline core (63.5mm)
wireline core (85.0mm)
standard penetration
test

partial drilling fluid loss

water inflow

water pressure test result
(lugeons) for depth
interval shown
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Engineering Log - Cored Borehole

drill model:  Patrol FG102 mounting: Light Vehicle hole diameter : 100 mm

particular general

additional observations and
defect descriptions

(type, inclination, planarity, roughness, coating,
thickness, other)
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UN
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planar
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Irregular

weathering & alteration*
RS
XW
HW
DW
MW
SW
FR
   

residual soil
extremely weathered
highly weathered
distinctly weathered
moderately weathered
slightly weathered
fresh

*W replaced with A for alteration

defect type
PT
JT
SZ
SS
CS
SM
DB
   

parting
joint
shear zone
shear surface
crushed seam
seam
drilling break

SL
POL
SO
RO
VR
   

slickensided
polished
smooth
rough
very rough

roughness
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a = axial;
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samples,
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& Is(50)
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St - VSt

VSt - H

D
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=Wp

<Wp

SC

SC

CL

CL

SPT
6, 4, 2
N*=6

SPT
2, 4, 5
N*=9

SPT
2, 1, 1
N*=2

SPT
4, 7, 7
N*=14

SPT
4, 11, 12
N*=23

E

E

U50
E

13
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14
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/V

FILL: ASPHALT: angular, black, 10mm.

FILL: Gravelly SAND: fine and medium grained,
pale grey, fine and medium grained subangular
gravel, trace fines.

FILL: Sandy CLAY: medium plasticity, brown, fine
and medium grained sand.

FILL: CLAY: high plasticity, brown, some fine and
medium grained sand.

FILL: Sandy CLAY: medium plasticity, brown to
orange mottled pale grey, fine and medium grained
sand, some clasts of weathered rock, low strength
sandstone, fine and medium grained.

FILL: Sandy CLAY: medium plasticity, grey
mottled brown, fine and medium grained sand,
some clasts of weathered rock, low strength
sandstone, fine and medium grained.

CLAYEY SAND: fine and medium grained, pale
brown.

CLAYEY SAND: fine grained, pale grey mottled
pale brown.

Sandy CLAY: medium plasticity, pale grey, fine
and medium grained sand.

Sandy CLAY: medium plasticity, pale grey mottled
pale brown, fine grained sand.
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FILL - BASE / SUB-BASE
MATERIAL

FILL

ALLUVIUM

RESIDUAL SOIL

R
L 

(m
)

17

16

15

14

13

12

11

10

drilling information material substance

BH 09

GEOTWARA22354AA
13 Aug 2013

13 Aug 2014

JR

ABL

Borehole ID.

sheet:

project no.

date started:

date completed:

logged by:

checked by:

APPIAN GROUP

WYONG HOSPITAL REDEVELOPMENT

WYONG

client:

principal:

project:

location:

surface elevation :  17.90m (AHD) angle from horizontal:  90°position: E: 358301; N: 6318690 (MGA94 Zone 56)

1  of  2

Engineering Log - Borehole

drill model:  Patrol FG102 mounting: Light Vehicle casing diameter : 100 mm
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samples & field tests consistency / relative densitysupport
M   mud
C   casing

N   nil VS
S
F
St
VSt
H
Fb
VL
L
MD
D
VD

very soft
soft
firm
stiff
very stiff
hard
friable
very loose
loose
medium dense
dense
very dense

classification symbol &
soil description
based on Unified

Classification System

water

water outflow

water inflow

penetration

no resistance
ranging to
refusal

10-Oct-12 water
level on date shown

method

1 2 3

AD
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RR
W
CT
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DT
B
V
T
 *
e.g.

auger drilling*
auger screwing*
roller/tricone
washbore
cable tool
hand auger
diatube
blank bit
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TC bit
bit shown by suffix
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SS
U##
HP
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N*
Nc
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R
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bulk disturbed sample
disturbed sample
environmental sample
split spoon sample
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standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear; peak/remouded (kPa)
refusal
hammer bouncing
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<WpCL

SPT
6, 18,

25/70mm
N*=R
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Sandy CLAY: medium plasticity, pale grey mottled
pale brown, fine grained sand. (continued)

Borehole BH 09 terminated at 9.70 m
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Engineering Log - Borehole

drill model:  Patrol FG102 mounting: Light Vehicle casing diameter : 100 mm
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samples & field tests consistency / relative densitysupport
M   mud
C   casing

N   nil VS
S
F
St
VSt
H
Fb
VL
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MD
D
VD

very soft
soft
firm
stiff
very stiff
hard
friable
very loose
loose
medium dense
dense
very dense

classification symbol &
soil description
based on Unified

Classification System

water

water outflow

water inflow

penetration

no resistance
ranging to
refusal

10-Oct-12 water
level on date shown

method

1 2 3
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RR
W
CT
HA
DT
B
V
T
 *
e.g.

auger drilling*
auger screwing*
roller/tricone
washbore
cable tool
hand auger
diatube
blank bit
V bit
TC bit
bit shown by suffix
AD/T

B
D
E
SS
U##
HP
N
N*
Nc
VS
R
HB

bulk disturbed sample
disturbed sample
environmental sample
split spoon sample
undisturbed sample ##mm diameter
hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear; peak/remouded (kPa)
refusal
hammer bouncing
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t SOIL TYPE: plasticity or particle characteristic,
colour, secondary and minor components

material description structure and
additional observations
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=Wp

M - D
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SC

CH

CH

SC

SPT
4, 6, 4
N*=10
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4, 2, 2
N*=4

SPT
8, 12, 14
N*=26
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15, 17, 13

N*=30
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FILL: ASPHALT: angular, black, 10mm.
FILL: Gravelly SAND: fine, medium and coarse
grained, pale grey, fine and medium grained
subangular gravel, trace fines.
At 0.3m, some fines.

FILL: Sandy CLAY: medium plasticity, brown, fine
and medium grained sand, trace fine and medium
grained subrounded to subangular gravel.  A piece
of concrete / volcanic rock at 0.6m.

SAND: fine and medium grained, brown, some
fines.

Clayey SAND: fine and medium grained, brown.

CLAY: high plasticity, pale brown, trace fine
grained sand.

Sandy CLAY: high plasticity, pale grey and pale
brown to orange, fine and medium grained sand.

Clayey SAND: fine and medium grained, pale grey
and brown to orange.

Borehole BH 10 continued as cored hole
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Engineering Log - Borehole

drill model:  Isuzu FG101 mounting: Truck hole diameter : 100 mm
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samples & field tests consistency / relative densitysupport
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N   nil VS
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VSt
H
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VL
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VD

very soft
soft
firm
stiff
very stiff
hard
friable
very loose
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medium dense
dense
very dense

classification symbol &
soil description
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water outflow

water inflow

penetration

no resistance
ranging to
refusal

10-Oct-12 water
level on date shown
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bulk disturbed sample
disturbed sample
environmental sample
split spoon sample
undisturbed sample ##mm diameter
hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear; peak/remouded (kPa)
refusal
hammer bouncing
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HW

MW

NO CORE: 0.14 m

SANDSTONE: fine and medium grained, pale
grey, with zones of brown to orange, indistinct
bedding.

SANDSTONE: fine and medium grained, brown
to orange and pale grey, distinct bedding
(5°-15°).

start coring at 6.20m

14%

52%

JT, 90°, UN, RO, Sand CO, 580 mm,
rootlets, (partings throughout)

JT, 70°, PL, RO, iron SN
JT, 15°, UN, VR, iron SN
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water pressure test result
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particular general

additional observations and
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MWSANDSTONE: fine and medium grained, brown
to orange and pale grey, distinct bedding
(5°-15°). (continued)
8.23 m: Some siltstone lenses up to 8mm wide,
grey.

Borehole BH 10 terminated at 9.17 m
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water

complete drilling fluid loss no core recovered

core recovered
(graphic symbols indicate material)

10/10/12, water
level on date shown

RQD = Rock Quality Designation (%)

core run  & RQD

barrel withdrawn
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method & support graphic log / core recovery
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auger screwing
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roller/tricone
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washbore
NMLC core (51.9 mm)
wireline core (47.6mm)
wireline core (63.5mm)
wireline core (85.0mm)
standard penetration
test
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water inflow

water pressure test result
(lugeons) for depth
interval shown
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St - VSt

Fb
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SC

CH

SPT
1, 1, 1
N*=2

SPT
1, 1, 2
N*=3

SPT
7, 11, 15
N*=26

SPT
6, 6, 5
N*=11

SPT
5, 7, 7
N*=14

SPT
8, 7, 15
N*=22

E

E

E

A
D

/T

FILL: ASPHALT: angular, black, 10mm.

FILL: Gravelly SAND: fine, medium and coarse
grained, pale grey, fine and medium grained
subangular gravel, trace fines.

FILL: Sandy CLAY: high plasticity, brown mottled
grey, fine and medium grained sand, trace fine and
medium grained subangular gravel.

FILL: Sandy CLAY: high plasticity, pale brown, fine
and medium grained sand.

FILL: Sandy CLAY: high plasticity, brown mottled
grey, fine and medium grained sand, some fine and
medium grained subangular gravel.

Clayey SAND: fine and medium grained, brown to
orange.

Sandy CLAY: high plasticity, brown to orange
mottled pale grey, fine and medium grained sand.

At 7.0m, colour change to pale grey mottled brown
to orange.

FILL - ASPHALT
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SPT - sample recovered
SPT with solid cone
vane shear; peak/remouded (kPa)
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hammer bouncing
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Fb
D - MSC

SPT
17, 21,

25/100mm
N*=R

A
D

/T Clayey SAND: fine and medium grained, brown to
orange mottled pale grey.

Borehole BH 11 terminated at 8.5 m
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drill model:  Geoprobe mounting: Track hole diameter : 100 mm
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bulk disturbed sample
disturbed sample
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split spoon sample
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hand penetrometer (kPa)
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SPT - sample recovered
SPT with solid cone
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CL

SPT
14, 20, 14

N*=34

SPT
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N*=43
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SPT
8,

25/130mm
N*=R

SPT
5, 6, 6
N*=12
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/T

TOPSOIL: SAND: fine, medium and coarse
grained, brown, trace fines. Trace rootlets.

FILL: Sandy CLAY: high plasticity, brown, fine and
medium grained sand, trace fine and medium
grained subangular gravel.

Colour change to brown mottled grey.

At 3.3m, sandstone fine and medium grained, pale
grey and pale brown, 500mm.

CLAYEY SAND: fine and medium grained, pale
brown and pale grey, some zones of sandstone,
fine and medium grained, low strength.

SAND: fine and medium grained, brown to grey,
trace fines.

CLAYEY SAND: fine and medium grained, brown
to orange and pale grey.

Sandy CLAY: medium plasticity, pale grey and
brown to orange, fine grained sand.
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<WpCL

SPT
3, 6, 10
N*=16

A
D

/T

Sandy CLAY: medium plasticity, pale grey and
brown to orange, fine grained sand. (continued)

Borehole BH 12 continued as cored hole

RESIDUAL SOIL

R
L 

(m
)

11

10

9

8

7

6

5

4

drilling information material substance

BH 12

GEOTWARA22354AA
15 Aug 2014

18 Aug 2014

JR

ABL

Borehole ID.

sheet:

project no.

date started:

date completed:

logged by:

checked by:

APPIAN GROUP

WYONG HOSPITAL REDEVELOPMENT

WYONG

client:

principal:

project:

location:

surface elevation :  19.10m (AHD) angle from horizontal:  90°position: E: 358293; N: 6318733 (MGA94 Zone 56)

 2  of  3

Engineering Log - Borehole

drill model:  Geoprobe mounting: Track hole diameter : 100 mm
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bulk disturbed sample
disturbed sample
environmental sample
split spoon sample
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hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
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N
M

LC

XW

MW

XW

NO CORE: 1.10 m   possibly Sandy CLAY?.

SANDSTONE: fine and medium grained, pale
brown and pale grey, indistinct bedding (5°).

CLAYSTONE: pale grey, massive.

CLAYSTONE: brown, massive.

start coring at 10.00m

Borehole BH 12 terminated at 13.00 m

41% PT, 0°, PL, RO, CN

CS, 5°, PL, RO, fine to medium
grained angular gravel and sandy clay
PT, 5°, CU, RO, iron SN
JT, 30°, UN, RO, iron SN

PT x2, 0°, PL, RO, iron SN
JT, 10°, PL, RO, iron SN
PT, 0°, PL, SO, CN

PT, 0°, PL, SO, CN

a=0.20
d=0.40

a=2.20
d=2.40
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4

drilling information material substance rock mass defects

water

complete drilling fluid loss no core recovered

core recovered
(graphic symbols indicate material)

10/10/12, water
level on date shown

RQD = Rock Quality Designation (%)

core run  & RQD

barrel withdrawn

25
uL

method & support graphic log / core recovery

DT
AS
AD
RR
CB
W
NMLC
NQ
HQ
PQ
SPT

diatube
auger screwing
auger drilling
roller/tricone
claw or blade bit
washbore
NMLC core (51.9 mm)
wireline core (47.6mm)
wireline core (63.5mm)
wireline core (85.0mm)
standard penetration
test

partial drilling fluid loss

water inflow

water pressure test result
(lugeons) for depth
interval shown
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ABL

Borehole ID.

sheet:

project no.

date started:

date completed:

logged by:

checked by:

APPIAN GROUP

WYONG HOSPITAL REDEVELOPMENT

WYONG

client:

principal:

project:

location:

surface elevation :  19.10m (AHD) angle from horizontal:  90°position: E: 358293; N: 6318733 (MGA94 Zone 56)

3  of  3

Engineering Log - Cored Borehole

drill model:  Geoprobe mounting: Track hole diameter : 100 mm

particular general

additional observations and
defect descriptions

(type, inclination, planarity, roughness, coating,
thickness, other)

& Is50
    = axial;

    = diametral
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coating
CN
SN
VN
CO
   

clean
stain
veneer
coating

planarity
PL
CU
UN
ST
IR
   

planar
curved
undulating
stepped
Irregular

weathering & alteration*
RS
XW
HW
DW
MW
SW
FR
   

residual soil
extremely weathered
highly weathered
distinctly weathered
moderately weathered
slightly weathered
fresh

*W replaced with A for alteration

defect type
PT
JT
SZ
SS
CS
SM
DB
   

parting
joint
shear zone
shear surface
crushed seam
seam
drilling break

SL
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SO
RO
VR
   

slickensided
polished
smooth
rough
very rough
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BX2
U50
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SC

SC

D

M MD

TOPSOIL: Sandy CLAY: high plasticity,
brown, fine and medium grained sand. Trace
rootlets.

CLAYEY SAND: fine, medium and coarse
grained, orange to brown, high plasticity clay.

CLAYEY SAND: fine, medium and coarse
grained, orange to brown mottled pale grey to
white, high plasticity clay, trace angular
sandstone gravel.

SANDSTONE: medium strength, orange to
yellow to white, fine, medium and coarse
grained, apparently massive, moderately
weathered.

Test pit TP01 terminated at 1.5 m
Refusal

TOPSOIL

RESIDUAL SOIL

EXTREMELY TO HIGHLY
WEATHERED SANDSTONE

MODERATLEY
WEATHERED SANDSTONE
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Excavation ID.

sheet:

project no.
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date completed:

logged by:

checked by:

APPIAN GROUP

WYONG HOSPITAL REDEVELOPMENT

WYONG

client:

principal:

project:

location:

surface elevation :  24.40m (AHD)position: E: 358422; N: 6318883 (MGA94 Zone 56) pit orientation:

1  of  1

Engineering Log - Excavation

excavation method: excavation dimensions: 1.5 m long 0.4 m wideequipment type:  Backhoe  DCP id.:
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SOIL TYPE: plasticity or particle characteristic,
colour, secondary and minor components

material description structure and
additional observations
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DCP
(blows/

150 mm)

N
X
BH
B
R
E

water

penetration

water inflow

method

water outflow

support
N none
S shoring

samples & field tests

natural exposure
existing excavation
backhoe bucket
bulldozer blade
ripper
excavator

moisture

consistency / relative density

VS
S
F
St
VSt
H
Fb
VL
L
MD
D
VD

dry
moist
wet
plastic limit
liquid limit

D
M
W
WP

WL

very soft
soft
firm
stiff
very stiff
hard
friable
very loose
loose
medium dense
dense
very dense

refusal

classification symbol &
soil description
based on Unified

Classification System

undisturbed sample ##mm diameter
disturbed sample
bulk disturbed sample
environmental sample
hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear;peak/remouded

(uncorrected kPa)
refusal
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no resistance
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10-Oct-12 water
level on date shown
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N M

M to W

FILL: CLAYEY SAND: fine, medium and
coarse grained, brown, high plasticity clay,
trace fine to medium grained angular gravel.
Trace rootlets.

FILL: Sandy CLAY: high plasticity, brown to
orange, fine, medium and coarse grained
sand; some fine, medium and coarse grained
gravel of siltstone and sandstone, trace
cobbles.

FILL: CLAYEY SAND: fine, medium and
coarse grained, brown to pale grey, high
plasticity clay, some fine, medium and coarse
grained angular gravels of sandstone, trace
cobbles.

Test pit TP02 terminated at 1.95 m

TOPSOIL / FILL

FILL

(mixed overburden)

14/100 mm
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project no.

date excavated:

date completed:

logged by:

checked by:

APPIAN GROUP

WYONG HOSPITAL REDEVELOPMENT

WYONG

client:

principal:

project:

location:

surface elevation :  24.00m (AHD)position: E: 358341; N: 6318836 (MGA94 Zone 56) pit orientation:

1  of  1

Engineering Log - Excavation

excavation method: excavation dimensions: 1.5 m long 0.4 m wideequipment type:  Backhoe  DCP id.:
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SOIL TYPE: plasticity or particle characteristic,
colour, secondary and minor components

material description structure and
additional observations

2 4 6 8 10

DCP
(blows/

150 mm)

N
X
BH
B
R
E

water

penetration

water inflow

method

water outflow

support
N none
S shoring

samples & field tests

natural exposure
existing excavation
backhoe bucket
bulldozer blade
ripper
excavator

moisture

consistency / relative density

VS
S
F
St
VSt
H
Fb
VL
L
MD
D
VD

dry
moist
wet
plastic limit
liquid limit

D
M
W
WP

WL

very soft
soft
firm
stiff
very stiff
hard
friable
very loose
loose
medium dense
dense
very dense

refusal

classification symbol &
soil description
based on Unified

Classification System

undisturbed sample ##mm diameter
disturbed sample
bulk disturbed sample
environmental sample
hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear;peak/remouded

(uncorrected kPa)
refusal
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VS

R

no resistance
ranging to

10-Oct-12 water
level on date shown
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D

D

N MFILL: CLAYEY GRAVEL: fine to
medium grained, dark grey, angular, some fine
to coarse grained sand.

FILL: CLAY: medium plasticity, brown, some
fine grained sand.

FILL: CLAY: high plasticity, brown to orange,
trace fine and medium grained sand. Trace
rootlets.

FILL: CLAY: high plasticity, pale grey to
green, trace fine and medium grained sand,
moisture content variable.

FILL: EXCAVATED AS CLAYEY GRAVEL:
fine to coarse grained, sub-angular to angular,
pale grey to green, trace fine grained sand,
material appears to be displaced weathered
rock from local origin.

Test pit TP03 terminated at 1.8 m
Target depth
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Excavation ID.

sheet:

project no.

date excavated:

date completed:

logged by:

checked by:

APPIAN GROUP

WYONG HOSPITAL REDEVELOPMENT

WYONG

client:

principal:

project:

location:

surface elevation :  26.10m (AHD)position: E: 358234; N: 6318886 (MGA94 Zone 56) pit orientation:

1  of  1

Engineering Log - Excavation

excavation method: excavation dimensions: 2.3 m long 0.6 m wideequipment type:  Backhoe  DCP id.:
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SOIL TYPE: plasticity or particle characteristic,
colour, secondary and minor components

material description structure and
additional observations
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DCP
(blows/

150 mm)

N
X
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B
R
E

water

penetration

water inflow

method

water outflow

support
N none
S shoring

samples & field tests

natural exposure
existing excavation
backhoe bucket
bulldozer blade
ripper
excavator

moisture

consistency / relative density

VS
S
F
St
VSt
H
Fb
VL
L
MD
D
VD

dry
moist
wet
plastic limit
liquid limit

D
M
W
WP

WL

very soft
soft
firm
stiff
very stiff
hard
friable
very loose
loose
medium dense
dense
very dense

refusal

classification symbol &
soil description
based on Unified

Classification System

undisturbed sample ##mm diameter
disturbed sample
bulk disturbed sample
environmental sample
hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear;peak/remouded

(uncorrected kPa)
refusal
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N*
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no resistance
ranging to

10-Oct-12 water
level on date shown
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N D to M

M

FILL: CLAYEY SAND: fine, medium and
coarse grained, brown, high plasticity clay,
some fine, medium and coarse grained angular
to sub-angular gravel of sandstone and
siltstone, building rubble comprising 10% of
mass (concrete, timber, bricks, tiles).

FILL: Sandy CLAY: high plasticity, grey, some
fine, medium and coarse grained gravel of
sandstone and siltstone throughout, building
rubble makes up 10% of mass (concrete,
bricks, timber and tiles).

1.9 m: Possible undisturbed 'natural' material
(highly weathered sandstone).

Test pit TP04 terminated at 2.0 m
Refusal

FILL
(Mixed)

Sandstone boulder (1m long)

(Mixed)
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Excavation ID.

sheet:

project no.

date excavated:

date completed:

logged by:

checked by:

APPIAN GROUP

WYONG HOSPITAL REDEVELOPMENT

WYONG

client:

principal:

project:

location:

surface elevation :  25.30m (AHD)position: E: 358191; N: 6318891 (MGA94 Zone 56) pit orientation:

1  of  1

Engineering Log - Excavation

excavation method: excavation dimensions: 2.0 m long 0.4 m wideequipment type:  Backhoe  DCP id.:
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SOIL TYPE: plasticity or particle characteristic,
colour, secondary and minor components

material description structure and
additional observations

2 4 6 8 10

DCP
(blows/

150 mm)

N
X
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B
R
E

water

penetration

water inflow

method

water outflow

support
N none
S shoring

samples & field tests

natural exposure
existing excavation
backhoe bucket
bulldozer blade
ripper
excavator

moisture

consistency / relative density

VS
S
F
St
VSt
H
Fb
VL
L
MD
D
VD

dry
moist
wet
plastic limit
liquid limit

D
M
W
WP

WL

very soft
soft
firm
stiff
very stiff
hard
friable
very loose
loose
medium dense
dense
very dense

refusal

classification symbol &
soil description
based on Unified

Classification System

undisturbed sample ##mm diameter
disturbed sample
bulk disturbed sample
environmental sample
hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear;peak/remouded

(uncorrected kPa)
refusal
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no resistance
ranging to

10-Oct-12 water
level on date shown
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TP04 Profile
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BX2

E

N M to WFILL: Sandy CLAY: medium to high plasticity,
brown / grey / blue / orange / red, fine, medium
and coarse grained sand, some fine, medium
and coarse grained gravel of sandstone. Some
wet areas.
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(Mixed)
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Excavation ID.

sheet:

project no.

date excavated:

date completed:

logged by:

checked by:

APPIAN GROUP

WYONG HOSPITAL REDEVELOPMENT

WYONG

client:

principal:

project:

location:

surface elevation :  24.50m (AHD)position: E: 358189; N: 6318859 (MGA94 Zone 56) pit orientation:

1  of  2

Engineering Log - Excavation

excavation method: excavation dimensions: 2.0 m long 0.4 m wideequipment type:  Backhoe  DCP id.:
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SOIL TYPE: plasticity or particle characteristic,
colour, secondary and minor components

material description structure and
additional observations

2 4 6 8 10

DCP
(blows/

150 mm)

N
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E

water

penetration

water inflow

method

water outflow

support
N none
S shoring

samples & field tests

natural exposure
existing excavation
backhoe bucket
bulldozer blade
ripper
excavator

moisture

consistency / relative density
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VSt
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VD
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WL

very soft
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very stiff
hard
friable
very loose
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medium dense
dense
very dense

refusal

classification symbol &
soil description
based on Unified

Classification System

undisturbed sample ##mm diameter
disturbed sample
bulk disturbed sample
environmental sample
hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear;peak/remouded

(uncorrected kPa)
refusal

U##
D
B
E
HP
N
N*
Nc
VS

R

no resistance
ranging to

10-Oct-12 water
level on date shown

1 2 3

gr
ap

hi
c 

lo
g

m
et

ho
d

1 2 3
pe

ne
tr

at
io

n

de
pt

h 
(m

)

0.5

1.0

1.5

2.0

C
D

F
_0

_9
_0

4B
A

.G
LB

  L
og

  C
O

F
 E

X
C

A
V

A
T

IO
N

 +
 P

S
P

/D
C

P
  G

E
O

T
W

A
R

A
22

35
4A

A
.G

P
J 

 <
<

D
ra

w
in

gF
ile

>
>

  1
5/

09
/2

01
4 

15
:3

6

(kPa)

hand
penetro-

meter

10
0

20
0

30
0

40
0



N M to W

Test pit TP05 terminated at 2.6 m
Target depth
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N MFILL / TOPSOIL: fine to medium grained,
brown. Trace rootlets.

FILL: Sandy CLAY: high plasticity, grey to
dark grey, fine and medium grained sand.

FILL: SAND: medium to coarse grained,
brown mottled orange, trace fines, some
pockets of CLAYEY SAND, fine to  medium
grained, brown to orange.
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FILL: Sandy GRAVEL: fine, medium and
coarse grained, angular gravel of volcanics,
fine, medium and coarse grained sand, some
low plasticity clay.

Silty SAND: fine and medium grained, brown.
Some rootlets.

CLAY: high plasticity, orange to brown
mottled pale grey to white, trace medium to
coarse grained angular gravel of sandstone.

SANDSTONE: low to medium strength, fine
and medium grained, orange / brown / white /
grey, apparently massive, highly to moderately
weathered.

Test pit TP07 terminated at 1.2 m
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FILL: Silty SAND: fine to medium grained,
brown. Some rootlets.

FILL: CLAY: high plasticity, orange to brown
mottled pale grey, some fine, medium and
coarse grained angular gravel of sandstone,
trace fine, medium and coarse grained sand.

SAND: fine to medium grained, brown, some
high plasticity clay.

SANDSTONE: very low to low strength,
orange / yellow / brown / white, fine and
medium grained, apparently massive,
extremely to highly weathered, differntially
weathered to high plasticity clay, orange to
brown mottled red to brown.

Test pit TP08 terminated at 1.5 m

FILL / TOPSOIL

FILL

COLLUVIUM / RESIDUAL
SOIL

EXTREMELY TO HIGHLY
WEATHERED SANDSTONE

26

E

excavation information material substance

R
L 

(m
)

20.5

20.0

19.5

19.0

18.5

samples &
field tests

su
pp

or
t

cl
as

si
fic

at
io

n
sy

m
bo

l

TP08

GEOTWARA22354AA
12 Aug 2014

12 Aug 2014

HJS

ABL

Excavation ID.

sheet:

project no.

date excavated:

date completed:

logged by:

checked by:

APPIAN GROUP

WYONG HOSPITAL REDEVELOPMENT

WYONG

client:

principal:

project:

location:

surface elevation :  20.70m (AHD)position: E: 358206; N: 6318816 (MGA94 Zone 56) pit orientation:

1  of  1

Engineering Log - Excavation

excavation method: excavation dimensions: 1.5 m long 0.4 m wideequipment type:  Backhoe  DCP id.:

w
at

er

m
oi

st
ur

e
co

nd
iti

on

co
ns

is
te

nc
y 

/
re

la
tiv

e 
de

ns
ity

SOIL TYPE: plasticity or particle characteristic,
colour, secondary and minor components

material description structure and
additional observations

2 4 6 8 10

DCP
(blows/

150 mm)

N
X
BH
B
R
E

water

penetration

water inflow

method

water outflow

support
N none
S shoring

samples & field tests

natural exposure
existing excavation
backhoe bucket
bulldozer blade
ripper
excavator

moisture

consistency / relative density

VS
S
F
St
VSt
H
Fb
VL
L
MD
D
VD

dry
moist
wet
plastic limit
liquid limit

D
M
W
WP

WL

very soft
soft
firm
stiff
very stiff
hard
friable
very loose
loose
medium dense
dense
very dense

refusal

classification symbol &
soil description
based on Unified

Classification System

undisturbed sample ##mm diameter
disturbed sample
bulk disturbed sample
environmental sample
hand penetrometer (kPa)
standard penetration test (SPT)
SPT - sample recovered
SPT with solid cone
vane shear;peak/remouded

(uncorrected kPa)
refusal

U##
D
B
E
HP
N
N*
Nc
VS

R

no resistance
ranging to

10-Oct-12 water
level on date shown

1 2 3

gr
ap

hi
c 

lo
g

m
et

ho
d

1 2 3
pe

ne
tr

at
io

n

de
pt

h 
(m

)

0.5

1.0

1.5

2.0

C
D

F
_0

_9
_0

4B
A

.G
LB

  L
og

  C
O

F
 E

X
C

A
V

A
T

IO
N

 +
 P

S
P

/D
C

P
  G

E
O

T
W

A
R

A
22

35
4A

A
.G

P
J 

 <
<

D
ra

w
in

gF
ile

>
>

  1
5/

09
/2

01
4 

15
:3

6

(kPa)

hand
penetro-

meter

10
0

20
0

30
0

40
0



TP08 Profile

 drawn JR  client:

 approved RJ  project:

 date 27-Aug-14

 scale NTS  title:

A4  project no: Location:

Hamlyn Terrace, NSW
Test Pit Photographs

GEOTWARA22354AA

Appian Group

Wyong Hospital Redevelopment

original TP08



E

B

E

E

N

CH

M

M

D

St to
VSt

TOPSOIL: SAND: fine grained, brown mottled
orange to brown, some high plasticity clay.

CLAY: high plasticity, orange to brown
mottled pale grey to yellow to white, trace fine
grained sand.

SANDSTONE: very low to medium strength,
orange to brown / pale grey to white, fine and
medium grained apparently massive, extremely
to highly weathered.

Test pit TP09 terminated at 1.6 m
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TOPSOIL: Silty SAND: fine grained, brown,
trace fine, medium and coarse grained angular
gravel of sandstone.

CLAY: high plasticity, orange to brown
mottled red / brown / white, trace fine and
medium grained sand.

SANDSTONE: very low to low strength,
orange to brown / pale grey to white, fine and
medium grained, apparently massive,
extremely to highly weathered.

Test pit TP10 terminated at 1.5 m
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Appendix B - Geotechnical Laboratory Test Results 
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Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10812-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10813Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

Wyong HospitalSample Location:

-Client Sample:

BH02 
1.0 - 1.45

Test Results

10.3
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10813-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10813-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10814Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

Wyong HospitalSample Location:

-Client Sample:

BH03 
1.0 - 1.45

Test Results

13.0
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10814-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10814-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10815Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

Wyong HospitalSample Location:

-Client Sample:

BH03 
4.0 - 4.45

Test Results

13.9
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10815-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10815-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10816Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

Wyong HospitalSample Location:

-Client Sample:

BH05 
2.5 - 2.95

Test Results

14
Four Point

31
Yes
No
No

254
4.0

Dry Sieved
Air-dried

15.4
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Sample History AS 1289.1.1
Preparation AS 1289.1.1 
Linear Shrinkage (%) AS 1289.3.4.1
Mould Length (mm)
Crumbling
Curling
Cracking
Liquid Limit (%) AS 1289.3.1.1
Method
Plastic Limit (%) AS 1289.3.2.1

17Plasticity Index (%) AS 1289.3.3.1
2/09/2014Date Tested

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10816-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10816-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10817Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

Wyong HospitalSample Location:

-Client Sample:

BH06 
2.5 - 2.95

Test Results

16.6
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10817-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10817-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10818Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

Wyong HospitalSample Location:

-Client Sample:

BH07 
4.0 - 4.45

Test Results

28.0
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10818-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10818-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10819Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

Wyong HospitalSample Location:

-Client Sample:

BH08 
1.0 - 1.45

Test Results

19.2
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10819-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10819-1

N/A

Comments



Sample Details
Sample ID: WARA14S-10715 Sampling Method: AS1141.3.1 Clause 6.9.2 by Client

Date Sampled: 19/08/2014 Material: Existing Ground

Date Submitted: 25/08/2014 Source: On-Site

Date Tested: 27/08/2014

Project Location: Wyong, NSW

Sample Location: On-Site, Exisiting Ground , BH 09, U50 0.8 - 1.18

Borehole Number: BH09

Borehole Depth (m): 0.8-1.18

Shrink Test                                    AS 1289.7.1.1
Shrink on drying (%): 1.7

Shrinkage Moisture Content (%): 13.2

Est. inert material (%): 5

Crumbling during shrinkage: slight

Cracking during shrinkage: slight

Swell Test                                      AS 1289.7.1.1
Swell on Saturation (%): -0.5

Moisture Content before (%): 13.8

Moisture Content after (%): 15.0

Est. Unc. Comp. Strength before (kPa): 220

Est. Unc. Comp. Strength after (kPa): 200

Shrink Swell

Shrink Swell Index - Iss (%): 0.9

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

3/09/2014

Shrink Swell Index Report

Report No: SSI:WARA14S-10715

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Greg Eveleigh 

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1Form No: 18932, Report No: SSI:WARA14S-10715 © 2000-2013 QESTLab by SpectraQEST.com

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10820Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

Wyong HospitalSample Location:

-Client Sample:

BH09 
1.5 - 1.95

Test Results

Four Point
50
No
No
No

250
10.5

Dry Sieved
Air-dried

1/09/2014
16.9

Result
Moisture Content (%) AS 1289.2.1.1

MethodDescription Limits

Date Tested
Sample History AS 1289.1.1
Preparation AS 1289.1.1 
Linear Shrinkage (%) AS 1289.3.4.1
Mould Length (mm)
Crumbling
Curling
Cracking
Liquid Limit (%) AS 1289.3.1.1
Method

18Plastic Limit (%) AS 1289.3.2.1
32Plasticity Index (%) AS 1289.3.3.1

2/09/2014Date Tested

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10820-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10820-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10821Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

Wyong HospitalSample Location:

-Client Sample:

BH09 
7.5 - 7.95

Test Results

15
Four Point

39
No
No
No

250
7.5

Dry Sieved
Air-dried

20.8
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Sample History AS 1289.1.1
Preparation AS 1289.1.1 
Linear Shrinkage (%) AS 1289.3.4.1
Mould Length (mm)
Crumbling
Curling
Cracking
Liquid Limit (%) AS 1289.3.1.1
Method
Plastic Limit (%) AS 1289.3.2.1

24Plasticity Index (%) AS 1289.3.3.1
2/09/2014Date Tested

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10821-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10821-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10822Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

Wyong HospitalSample Location:

-Client Sample:

BH10 
1.0 - 1.45

Test Results

12.2
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10822-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10822-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10823Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

Wyong HospitalSample Location:

-Client Sample:

BH12 
2.5 - 2.95

Test Results

14
Four Point

29
No
No
No

250
4.5

Dry Sieved
Air-dried

12.8
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Sample History AS 1289.1.1
Preparation AS 1289.1.1 
Linear Shrinkage (%) AS 1289.3.4.1
Mould Length (mm)
Crumbling
Curling
Cracking
Liquid Limit (%) AS 1289.3.1.1
Method
Plastic Limit (%) AS 1289.3.2.1

15Plasticity Index (%) AS 1289.3.3.1
2/09/2014Date Tested

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10823-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10823-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10824Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

Wyong HospitalSample Location:

-Client Sample:

BH12 
8.5 - 8.95

Test Results

17
Four Point

39
Yes
No
No

250
7.0

Dry Sieved
Air-dried

20.2
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Sample History AS 1289.1.1
Preparation AS 1289.1.1 
Linear Shrinkage (%) AS 1289.3.4.1
Mould Length (mm)
Crumbling
Curling
Cracking
Liquid Limit (%) AS 1289.3.1.1
Method
Plastic Limit (%) AS 1289.3.2.1

22Plasticity Index (%) AS 1289.3.3.1
2/09/2014Date Tested

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10824-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10824-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10706Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

On-SiteSample Location:

-Client Sample:

Exisiting Ground  
TP 02
0.2 - 0.8

Test Results

Four Point
24

Yes
No
No

250
4.0

Dry Sieved
Air-dried

27/08/2014
13.6

Result
Moisture Content (%) AS 1289.2.1.1

MethodDescription Limits

Date Tested
Sample History AS 1289.1.1
Preparation AS 1289.1.1 
Linear Shrinkage (%) AS 1289.3.4.1
Mould Length (mm)
Crumbling
Curling
Cracking
Liquid Limit (%) AS 1289.3.1.1
Method

12Plastic Limit (%) AS 1289.3.2.1
12Plasticity Index (%) AS 1289.3.3.1

29/08/2014Date Tested

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10706-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10706-1

N/A

Comments



Sample Details
Sample ID: WARA14S-10714 Sampling Method: AS1141.3.1 Clause 6.9.2 by Client

Date Sampled: 19/08/2014 Material: Existing Ground

Date Submitted: 25/08/2014 Source: On-Site

Date Tested: 27/08/2014

Project Location: Wyong, NSW

Sample Location: On-Site, Exisiting Ground , TP 02, U50 0.5 - 0.8

Borehole Number: TP02 

Borehole Depth (m): 0.5-0.8

Shrink Test                                    AS 1289.7.1.1
Shrink on drying (%): 0.7

Shrinkage Moisture Content (%): 20.5

Est. inert material (%): 10-15%

Crumbling during shrinkage: slight

Cracking during shrinkage: slight

Swell Test                                      AS 1289.7.1.1
Swell on Saturation (%): 0.0

Moisture Content before (%): 20.7

Moisture Content after (%): 23.5

Est. Unc. Comp. Strength before (kPa): 210

Est. Unc. Comp. Strength after (kPa): 110

Shrink Swell

Shrink Swell Index - Iss (%): 0.4

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

3/09/2014

Shrink Swell Index Report

Report No: SSI:WARA14S-10714

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Greg Eveleigh 

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1Form No: 18932, Report No: SSI:WARA14S-10714 © 2000-2013 QESTLab by SpectraQEST.com

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10707Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

On-SiteSample Location:

-Client Sample:

Exisiting Ground  
TP 03
0.7 - 0.9

Test Results

Four Point
31
No
No
No

250
5.0

Dry Sieved
Air-dried

27/08/2014
32.3

Result
Moisture Content (%) AS 1289.2.1.1

MethodDescription Limits

Date Tested
Sample History AS 1289.1.1
Preparation AS 1289.1.1 
Linear Shrinkage (%) AS 1289.3.4.1
Mould Length (mm)
Crumbling
Curling
Cracking
Liquid Limit (%) AS 1289.3.1.1
Method

14Plastic Limit (%) AS 1289.3.2.1
17Plasticity Index (%) AS 1289.3.3.1

3/09/2014Date Tested

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10707-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10707-1

N/A

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10710Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

On-SiteSample Location:

-Client Sample:

Exisiting Ground  
TP 03
0.9 - 1.3

Test Results

Four Point
111
Yes
Yes
No

250
19.0

Dry Sieved
Air-dried

27/08/2014
45.8

Result
Moisture Content (%) AS 1289.2.1.1

MethodDescription Limits

Date Tested
Sample History AS 1289.1.1
Preparation AS 1289.1.1 
Linear Shrinkage (%) AS 1289.3.4.1
Mould Length (mm)
Crumbling
Curling
Cracking
Liquid Limit (%) AS 1289.3.1.1
Method

27Plastic Limit (%) AS 1289.3.2.1
84Plasticity Index (%) AS 1289.3.3.1

1/09/2014Date Tested

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

4/09/2014

Material Test Report

Report No: WARA14S-10710-1

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10710-1

N/A

Comments



Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014

Material Test Report

Report No: WARA14S-10708-1

Issue No: 2

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)

This report replaces all previous issues of report no 'WARA14S-10708-1'.

Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Preliminary Report Issued - Issue No.:1

On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10708Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

On-SiteSample Location:

-Client Sample:

Exisiting Ground  
TP 04
0.6 - 1.5

Test Results

17
Four Point

23
No
No
No

250
2.0

Dry Sieved
Air-dried

20.3
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Sample History AS 1289.1.1
Preparation AS 1289.1.1 
Linear Shrinkage (%) AS 1289.3.4.1
Mould Length (mm)
Crumbling
Curling
Cracking
Liquid Limit (%) AS 1289.3.1.1
Method
Plastic Limit (%) AS 1289.3.2.1

6Plasticity Index (%) AS 1289.3.3.1
29/08/2014Date Tested

1.79Standard Maximum Dry Density (t/m³) AS 1289.5.1.1
15.0Standard Optimum Moisture Content (%)

15Retained Sieve 19.0mm (%)
StandardCompactive Effort

27/08/2014Date Tested
6CBR At 5.0mm (%) AS 1289.6.1.1

1.79Maximum Dry Density (t/m³)
15.0Optimum Moisture Content (%)
1.71Dry Density before Soaking (t/m³)

96Density Ratio before Soaking (%)
14.8Moisture Content before Soaking (%)

99Moisture Ratio before Soaking (%)
1.73Dry Density after Soaking (t/m³)

97Density Ratio after Soaking (%)
-1.0Swell (%)
18.0Moisture Content of Top 30mm (%)

Page 1 of 2© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10708-1

N/A

Comments



Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014

Material Test Report

Report No: WARA14S-10708-1

Issue No: 2

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)

This report replaces all previous issues of report no 'WARA14S-10708-1'.

Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Preliminary Report Issued - Issue No.:1

On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10708Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

On-SiteSample Location:

-Client Sample:

Exisiting Ground  
TP 04
0.6 - 1.5

Test Results

5/09/2014
14.9

Excluded
4

4.50
Standard

16.8
Result

Moisture Content of Remaining Depth (%)
MethodDescription Limits

Compactive Effort
Surcharge Mass (kg)
Period of Soaking (Days)
Oversize Material
Oversize Material (%)
Date Tested

Page 2 of 2© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10708-1

N/A

Comments



Sample Details
Sample ID: WARA14S-10708 Sampling Method: Submitted by client

Date Sampled: 19/08/2014 Material: Existing Ground

Date Submitted: 25/08/2014 Source: On-Site

Date Tested: 5/09/2014 Specification: No Specification

Project Location: Wyong, NSW

Sample Location: On-Site, Exisiting Ground , TP 04, 0.6 - 1.5

Test Results
AS 1289.6.1.1

CBR At 5.0mm (%): 6

Maximum Dry Density (t/m³): 1.79

Optimum Moisture Content (%): 15.0

Dry Density before Soaking (t/m³): 1.71

Density Ratio before Soaking (%): 96

Moisture Content before Soaking (%): 14.8

Moisture Ratio before Soaking (%): 99

Dry Density after Soaking (t/m³): 1.73

Density Ratio after Soaking (%): 97

Swell (%): -1.0

Moisture Content of Top 30mm (%): 18.0

Moisture Content of Remaining Depth (%): 16.8

Compactive Effort: Standard

Surcharge Mass (kg): 4.50

Period of Soaking (Days): 4

Oversize Material: Excluded

Oversize Material (%): 14.9

———— AS 1289.2.1.1 ————

Field Moisture Content (%): 20.3

Load vs Penetration

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014

California Bearing Ratio Test Report

Report No: CBR:WARA14S-10708

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1Form No: 18986, Report No: CBR:WARA14S-10708 © 2000-2013 QESTLab by SpectraQEST.com

Comments



Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014

Material Test Report

Report No: WARA14S-10709-1

Issue No: 2

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)

This report replaces all previous issues of report no 'WARA14S-10709-1'.

Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Preliminary Report Issued - Issue No.:1

On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10709Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

On-SiteSample Location:

-Client Sample:

Exisiting Ground  
TP 05
0.5 - 1.0

Test Results

15
Four Point

30
No
No
No

250
5.0

Dry Sieved
Air-dried

19.4
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Sample History AS 1289.1.1
Preparation AS 1289.1.1 
Linear Shrinkage (%) AS 1289.3.4.1
Mould Length (mm)
Crumbling
Curling
Cracking
Liquid Limit (%) AS 1289.3.1.1
Method
Plastic Limit (%) AS 1289.3.2.1

15Plasticity Index (%) AS 1289.3.3.1
1/09/2014Date Tested

1.71Standard Maximum Dry Density (t/m³) AS 1289.5.1.1
18.0Standard Optimum Moisture Content (%)

0Retained Sieve 19.0mm (%)
StandardCompactive Effort

3.5CBR At 2.5mm (%) AS 1289.6.1.1
1.71Maximum Dry Density (t/m³)
17.9Optimum Moisture Content (%)
1.62Dry Density before Soaking (t/m³)

95Density Ratio before Soaking (%)
17.7Moisture Content before Soaking (%)

99Moisture Ratio before Soaking (%)
1.61Dry Density after Soaking (t/m³)

94Density Ratio after Soaking (%)
0.5Swell (%)

18.9Moisture Content of Top 30mm (%)
19.5Moisture Content of Remaining Depth (%)

Page 1 of 2© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10709-1

N/A

Comments



Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014

Material Test Report

Report No: WARA14S-10709-1

Issue No: 2

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)

This report replaces all previous issues of report no 'WARA14S-10709-1'.

Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Preliminary Report Issued - Issue No.:1

On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10709Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

On-SiteSample Location:

-Client Sample:

Exisiting Ground  
TP 05
0.5 - 1.0

Test Results

8/09/2014
0.0

4
4.50

Standard
Result

Compactive Effort
MethodDescription Limits

Surcharge Mass (kg)
Period of Soaking (Days)
Oversize Material (%)
Date Tested

Page 2 of 2© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10709-1

N/A

Comments



Sample Details
Sample ID: WARA14S-10709 Sampling Method: Submitted by client

Date Sampled: 19/08/2014 Material: Existing Ground

Date Submitted: 25/08/2014 Source: On-Site

Date Tested: 8/09/2014 Specification: No Specification

Project Location: Wyong, NSW

Sample Location: On-Site, Exisiting Ground , TP 05, 0.5 - 1.0

Test Results
AS 1289.6.1.1

CBR At 2.5mm (%): 3.5

Maximum Dry Density (t/m³): 1.71

Optimum Moisture Content (%): 17.9

Dry Density before Soaking (t/m³): 1.62

Density Ratio before Soaking (%): 95

Moisture Content before Soaking (%): 17.7

Moisture Ratio before Soaking (%): 99

Dry Density after Soaking (t/m³): 1.61

Density Ratio after Soaking (%): 94

Swell (%): 0.5

Moisture Content of Top 30mm (%): 18.9

Moisture Content of Remaining Depth (%): 19.5

Compactive Effort: Standard

Surcharge Mass (kg): 4.50

Period of Soaking (Days): 4

Oversize Material (%): 0.0

———— AS 1289.2.1.1 ————

Field Moisture Content (%): 19.4

Load vs Penetration

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014

California Bearing Ratio Test Report

Report No: CBR:WARA14S-10709

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1Form No: 18986, Report No: CBR:WARA14S-10709 © 2000-2013 QESTLab by SpectraQEST.com

Comments



Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014

Material Test Report

Report No: WARA14S-10711-1

Issue No: 2

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)

This report replaces all previous issues of report no 'WARA14S-10711-1'.

Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Preliminary Report Issued - Issue No.:1

On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10711Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

On-SiteSample Location:

-Client Sample:

Exisiting Ground  
TP 07
0.5 - 0.8

Test Results

14
Four Point

43
Yes
No
No

255
8.0

Dry Sieved
Air-dried

19.2
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Sample History AS 1289.1.1
Preparation AS 1289.1.1 
Linear Shrinkage (%) AS 1289.3.4.1
Mould Length (mm)
Crumbling
Curling
Cracking
Liquid Limit (%) AS 1289.3.1.1
Method
Plastic Limit (%) AS 1289.3.2.1

29Plasticity Index (%) AS 1289.3.3.1
2/09/2014Date Tested

1.62Standard Maximum Dry Density (t/m³) AS 1289.5.1.1
21.5Standard Optimum Moisture Content (%)

0Retained Sieve 19.0mm (%)
StandardCompactive Effort

29/08/2014Date Tested
2.5CBR At 2.5mm (%) AS 1289.6.1.1

1.62Maximum Dry Density (t/m³)
21.5Optimum Moisture Content (%)
1.54Dry Density before Soaking (t/m³)

95Density Ratio before Soaking (%)
21.9Moisture Content before Soaking (%)
102Moisture Ratio before Soaking (%)

1.51Dry Density after Soaking (t/m³)
93Density Ratio after Soaking (%)

1.5Swell (%)
29.6Moisture Content of Top 30mm (%)

Page 1 of 2© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10711-1

N/A

Comments



Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014

Material Test Report

Report No: WARA14S-10711-1

Issue No: 2

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)

This report replaces all previous issues of report no 'WARA14S-10711-1'.

Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Preliminary Report Issued - Issue No.:1

On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10711Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

On-SiteSample Location:

-Client Sample:

Exisiting Ground  
TP 07
0.5 - 0.8

Test Results

9/09/2014
0.0

4
4.50

Standard
23.6

Result
Moisture Content of Remaining Depth (%)

MethodDescription Limits

Compactive Effort
Surcharge Mass (kg)
Period of Soaking (Days)
Oversize Material (%)
Date Tested

Page 2 of 2© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10711-1

N/A

Comments



Sample Details
Sample ID: WARA14S-10711 Sampling Method: Submitted by client

Date Sampled: 19/08/2014 Material: Existing Ground

Date Submitted: 25/08/2014 Source: On-Site

Date Tested: 9/09/2014 Specification: No Specification

Project Location: Wyong, NSW

Sample Location: On-Site, Exisiting Ground , TP 07, 0.5 - 0.8

Test Results
AS 1289.6.1.1

CBR At 2.5mm (%): 2.5

Maximum Dry Density (t/m³): 1.62

Optimum Moisture Content (%): 21.5

Dry Density before Soaking (t/m³): 1.54

Density Ratio before Soaking (%): 95

Moisture Content before Soaking (%): 21.9

Moisture Ratio before Soaking (%): 102

Dry Density after Soaking (t/m³): 1.51

Density Ratio after Soaking (%): 93

Swell (%): 1.5

Moisture Content of Top 30mm (%): 29.6

Moisture Content of Remaining Depth (%): 23.6

Compactive Effort: Standard

Surcharge Mass (kg): 4.50

Period of Soaking (Days): 4

Oversize Material (%): 0.0

———— AS 1289.2.1.1 ————

Field Moisture Content (%): 19.2

Load vs Penetration

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014

California Bearing Ratio Test Report

Report No: CBR:WARA14S-10711

Issue No: 1

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Page 1 of 1Form No: 18986, Report No: CBR:WARA14S-10711 © 2000-2013 QESTLab by SpectraQEST.com

Comments



On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10712Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

On-SiteSample Location:

-Client Sample:

Exisiting Ground  
TP 08
0.5 - 1.0

Test Results

95
1.60
16.7
1.69

4.5
28/08/2014

Standard
1

16.5
1.69
19.7

Result
Moisture Content (%) AS 1289.2.1.1

MethodDescription Limits

Standard Maximum Dry Density (t/m³) AS 1289.5.1.1
Standard Optimum Moisture Content (%)
Retained Sieve 19.0mm (%)
Compactive Effort
Date Tested
CBR At 5.0mm (%) AS 1289.6.1.1
Maximum Dry Density (t/m³)
Optimum Moisture Content (%)
Dry Density before Soaking (t/m³)
Density Ratio before Soaking (%)

16.8Moisture Content before Soaking (%)
101Moisture Ratio before Soaking (%)

1.60Dry Density after Soaking (t/m³)
95Density Ratio after Soaking (%)

0.0Swell (%)
19.9Moisture Content of Top 30mm (%)
18.5Moisture Content of Remaining Depth (%)

StandardCompactive Effort
4.50Surcharge Mass (kg)

4Period of Soaking (Days)
ExcludedOversize Material

1.0Oversize Material (%)
5/09/2014Date Tested

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014

Material Test Report

Report No: WARA14S-10712-1

Issue No: 2

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)

This report replaces all previous issues of report no 'WARA14S-10712-1'.

Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Preliminary Report Issued - Issue No.:1

Page 1 of 1© 2000-2013 QESTLab by SpectraQEST.comForm No: 18909, Report No: WARA14S-10712-1

N/A

Comments



Sample Details
Sample ID: WARA14S-10712 Sampling Method: Submitted by client

Date Sampled: 19/08/2014 Material: Existing Ground

Date Submitted: 25/08/2014 Source: On-Site

Date Tested: 5/09/2014 Specification: No Specification

Project Location: Wyong, NSW

Sample Location: On-Site, Exisiting Ground , TP 08, 0.5 - 1.0

Test Results
AS 1289.6.1.1

CBR At 5.0mm (%): 4.5

Maximum Dry Density (t/m³): 1.69

Optimum Moisture Content (%): 16.7

Dry Density before Soaking (t/m³): 1.60

Density Ratio before Soaking (%): 95

Moisture Content before Soaking (%): 16.8

Moisture Ratio before Soaking (%): 101

Dry Density after Soaking (t/m³): 1.60

Density Ratio after Soaking (%): 95

Swell (%): 0.0

Moisture Content of Top 30mm (%): 19.9

Moisture Content of Remaining Depth (%): 18.5

Compactive Effort: Standard

Surcharge Mass (kg): 4.50

Period of Soaking (Days): 4

Oversize Material: Excluded

Oversize Material (%): 1.0

———— AS 1289.2.1.1 ————

Field Moisture Content (%): 19.7

Load vs Penetration

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014
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Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014

Material Test Report

Report No: WARA14S-10713-1

Issue No: 2

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)

This report replaces all previous issues of report no 'WARA14S-10713-1'.

Project Name: GEOTWARA22354AA - Wyong Hospital Redevelopment

ABN 92 114 364 046

Warabrook, Newcastle Laboratory

Coffey Testing Pty Ltd

19 Warabrook Boulevard
Warabrook NSW 2304

Phone: +61 2 4016 2300
Fax: +61 2 4016 2380

Project No.: INFOWARA01805AA

Principal:

Lot No.: - TRN: -

19 Warabrook Boulevard
Warabrook  NSW  2304

Coffey Geotechnics Pty Ltd (Warabrook)

Preliminary Report Issued - Issue No.:1

On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10713Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

On-SiteSample Location:

-Client Sample:

Exisiting Ground  
TP 10
0.3 - 0.8

Test Results

18
Four Point

54
No
No
No

250
10.5

Dry Sieved
Air-dried

26.5
Result

Moisture Content (%) AS 1289.2.1.1
MethodDescription Limits

Sample History AS 1289.1.1
Preparation AS 1289.1.1 
Linear Shrinkage (%) AS 1289.3.4.1
Mould Length (mm)
Crumbling
Curling
Cracking
Liquid Limit (%) AS 1289.3.1.1
Method
Plastic Limit (%) AS 1289.3.2.1

36Plasticity Index (%) AS 1289.3.3.1
1/09/2014Date Tested

1.52Standard Maximum Dry Density (t/m³) AS 1289.5.1.1
26.5Standard Optimum Moisture Content (%)

0Retained Sieve 19mm (%)
StandardCompactive Effort

28/08/2014Date Tested
3.5CBR At 2.5mm (%) AS 1289.6.1.1

1.52Maximum Dry Density (t/m³)
26.6Optimum Moisture Content (%)
1.45Dry Density before Soaking (t/m³)

96Density Ratio before Soaking (%)
25.9Moisture Content before Soaking (%)

98Moisture Ratio before Soaking (%)
1.46Dry Density after Soaking (t/m³)

96Density Ratio after Soaking (%)
-0.5Swell (%)
31.1Moisture Content of Top 30mm (%)
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Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.

9/09/2014

Material Test Report

Report No: WARA14S-10713-1

Issue No: 2

Client:

Date of Issue:

NATA Accredited Laboratory Number:431

Approved Signatory: Chris Blackford

(Geotechnician)

This report replaces all previous issues of report no 'WARA14S-10713-1'.
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Lot No.: - TRN: -
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Preliminary Report Issued - Issue No.:1

On-SiteSource:
Existing GroundMaterial:

Sample Details

WARA14S-10713Sample ID:

19/08/2014Date Sampled:

No SpecificationSpecification:
Submitted by clientSampling Method:
Wyong, NSWProject Location:

On-SiteSample Location:

-Client Sample:

Exisiting Ground  
TP 10
0.3 - 0.8

Test Results

5/09/2014
0.0

4
4.50

Standard
27.0

Result
Moisture Content of Remaining Depth (%)

MethodDescription Limits

Compactive Effort
Surcharge Mass (kg)
Period of Soaking (Days)
Oversize Material (%)
Date Tested
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Sample Details
Sample ID: WARA14S-10713 Sampling Method: Submitted by client

Date Sampled: 19/08/2014 Material: Existing Ground

Date Submitted: 25/08/2014 Source: On-Site

Date Tested: 5/09/2014 Specification: No Specification

Project Location: Wyong, NSW

Sample Location: On-Site, Exisiting Ground , TP 10, 0.3 - 0.8

Test Results
AS 1289.6.1.1

CBR At 2.5mm (%): 3.5

Maximum Dry Density (t/m³): 1.52

Optimum Moisture Content (%): 26.6

Dry Density before Soaking (t/m³): 1.45

Density Ratio before Soaking (%): 96

Moisture Content before Soaking (%): 25.9

Moisture Ratio before Soaking (%): 98

Dry Density after Soaking (t/m³): 1.46

Density Ratio after Soaking (%): 96

Swell (%): -0.5

Moisture Content of Top 30mm (%): 31.1

Moisture Content of Remaining Depth (%): 27.0

Compactive Effort: Standard

Surcharge Mass (kg): 4.50

Period of Soaking (Days): 4

Oversize Material (%): 0.0

———— AS 1289.2.1.1 ————

Field Moisture Content (%): 26.5

Load vs Penetration

Accredited for compliance with ISO/IEC 17025.
 
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.
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Certificate of Analysis

Coffey Environments Pty Ltd Newcastle

Lot 101, 19 Warabrook Boulevard

Warabrook

NSW 2304

Attention: James Rayner

Report 429989-S

Client Reference GEOTWARA22354AA

Received Date Aug 27, 2014

Client Sample ID TP02 : 0.2-0.8M
BH05 : 2.5-
2.95M

BH12 : 1.0-
1.45M

BH10 : 2.5-
2.95M

Sample Matrix Soil Soil Soil Soil

Eurofins | mgt Sample No. M14-Au19061 M14-Au19062 M14-Au19063 M14-Au19064

Date Sampled Aug 12, 2014 Aug 14, 2014 Aug 15, 2014 Aug 14, 2014

Test/Reference LOR Unit

Conductivity (1:5 aqueous extract at 25°C) 10 uS/cm 35 26 43 25

% Moisture 0.1 % 12 14 12 11

Eurofins | mgt Suite 18

Chloride 5 mg/kg 20 21 14 16

pH (1:5 Aqueous extract) 0.1 pH Units 6.9 4.9 6.9 5.8

Sulphate (as S) 10 mg/kg 24 27 18 < 10

Client Sample ID
BH12 : 8.5-
8.95M

BH04 : 2.5-
2.95M

Sample Matrix Soil Soil

Eurofins | mgt Sample No. M14-Au19065 M14-Au19066

Date Sampled Aug 18, 2014 Aug 12, 2014

Test/Reference LOR Unit

Conductivity (1:5 aqueous extract at 25°C) 10 uS/cm 20 87

% Moisture 0.1 % 17 21

Eurofins | mgt Suite 18

Chloride 5 mg/kg 6.2 67

pH (1:5 Aqueous extract) 0.1 pH Units 5.5 5.4

Sulphate (as S) 10 mg/kg < 10 17

Date Reported: Sep 02, 2014

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090

Page 1 of 6

Report Number: 429989-S

NATA Accredited
Accreditation Number 1261
Site Number 1254

Accredited for compliance with ISO/IEC 17025.
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Conductivity (1:5 aqueous extract at 25°C) Melbourne Aug 28, 2014 7 Day

- Method: LM-LTM-INO-4010

% Moisture Melbourne Aug 29, 2014 14 Day

- Method: Method 102 - ANZECC - % Moisture

Eurofins | mgt Suite 18

Sulphate (as S) Melbourne Aug 28, 2014 28 Day

- Method: In house MGT1110A  (SO4 by Discrete Analyser)

Eurofins | mgt Suite 18

Chloride Melbourne Aug 28, 2014 28 Day

- Method: MGT 1100A

pH (1:5 Aqueous extract) Melbourne Aug 28, 2014 7 Day

- Method: LM-LTM-INO-4000

Date Reported: Sep 02, 2014

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090
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.
Company Name: Coffey Environments P/L N'castle Order No.: Received: Aug 27, 2014 8:39 AM
Address: Lot 101, 19 Warabrook Boulevard Report #: 429989 Due: Sep 3, 2014

Warabrook Phone: 02 4016 2300 Priority: 5 Day
NSW 2304 Fax: 02 4016 2380 Contact Name: James Rayner

Client Job No.: GEOTWARA22354AA

Eurofins | mgt Client Manager: Tammy Lakeland

Sample Detail

%
 M

oisture

C
onductivity (1:5 aqueous extract at

25°C
)

E
urofins | m

gt S
uite 18

Laboratory where analysis is conducted

Melbourne Laboratory - NATA Site # 1254 & 14271 X X X

Sydney Laboratory - NATA Site # 18217

Brisbane Laboratory - NATA Site # 20794

External Laboratory

Sample ID Sample Date Sampling
Time

Matrix LAB ID

TP02 : 0.2-
0.8M

Aug 12, 2014 Soil M14-Au19061 X X X

BH05 : 2.5-
2.95M

Aug 14, 2014 Soil M14-Au19062 X X X

BH12 : 1.0-
1.45M

Aug 15, 2014 Soil M14-Au19063 X X X

BH10 : 2.5-
2.95M

Aug 14, 2014 Soil M14-Au19064 X X X

BH12 : 8.5-
8.95M

Aug 18, 2014 Soil M14-Au19065 X X X

BH04 : 2.5-
2.95M

Aug 12, 2014 Soil M14-Au19066 X X X

ABN – 50 005 085 521       e.mail : EnviroSales@eurofins.com.au       web : www.eurofins.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F6, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

Date Reported:Sep 02, 2014

       Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090
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Eurofins | mgt Internal Quality Control Review and Glossary

General

Holding Times

UNITS

TERMS

QC - ACCEPTANCE CRITERIA

QC DATA GENERAL COMMENTS

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on

request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spikes or surrogate recoveries.

5. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

6. Samples were analysed on an 'as received' basis. 7. This report replaces any interim results previously issued.

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample

Receipt Acknowledgment.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

**NOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per Kilogram mg/l: milligrams per litre

ug/l: micrograms per litre ppm: Parts per million

ppb: Parts per billion %: Percentage

org/100ml: Organisms per 100 millilitres NTU: Units

MPN/100mL: Most Probable Number of organisms per 100 millilitres

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery

CRM Certified Reference Material - reported as percent recovery

Method Blank In the case of solid samples these are performed on laboratory certified clean sands.

In the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

Batch Duplicate A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis.

Batch SPIKE Spike recovery reported on a sample from outside of the clients batch of samples but run within the laboratory batch of analysis.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

ASLP Australian Standard Leaching Procedure (AS4439.3)

TCLP Toxicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within

TEQ Toxic Equivalency Quotient

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries : Recoveries must lie between 50-150% - Phenols 20-130%.

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within

the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent

and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxophene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxophene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported

in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.

Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Arochlor 1260 in Matrix Spikes and LCS's.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data.

Date Reported: Sep 02, 2014

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Conductivity (1:5 aqueous extract at 25°C) uS/cm < 10 10 Pass

Method Blank

Eurofins | mgt Suite 18

Chloride mg/kg < 5 5 Pass

LCS - % Recovery

Eurofins | mgt Suite 18

Chloride % 95 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Spike - % Recovery

Eurofins | mgt Suite 18 Result 1

Chloride M14-Au19062 CP % 91 70-130 Pass

Sulphate (as S) M14-Au19062 CP % 114 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

Eurofins | mgt Suite 18 Result 1 Result 2 RPD

Chloride M14-Au19061 CP mg/kg 20 18 9.7 30% Pass

Sulphate (as S) M14-Au19986 NCP mg/kg 11 12 5.1 30% Pass

Duplicate

Result 1 Result 2 RPD

Conductivity (1:5 aqueous extract
at 25°C) M14-Au19063 CP uS/cm 43 55 24 30% Pass

Duplicate

Eurofins | mgt Suite 18 Result 1 Result 2 RPD

pH (1:5 Aqueous extract) M14-Au19063 CP pH Units 6.9 7.0 pass 30% Pass

Date Reported: Sep 02, 2014

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Appropriate sample containers have been used Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Tammy Lakeland Client Services

Huong Le Senior Analyst-Inorganic (VIC)

Glenn Jackson

Laboratory Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Uncertainty data is available on request
Eurofins | mgt shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins | mgt be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Date Reported: Sep 02, 2014

Eurofins | mgt 2-5 Kingston Town Close, Oakleigh, Victoria, Australia, 3166

ABN : 50 005 085 521 Telephone: +61 3 8564 5000 Facsimile: +61 3 8564 5090

Page 6 of 6

Report Number: 429989-S



 

 

 

 

Appendix C - Pavement Thickness Design Summary 
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client : job no :

principal : laboratory :

project: report date :

location : designed by :

council : checked by :

road name or type:

chainage interval: (m)

design traffic loading: (ESA)

wearing course thickness: (mm)

basecourse thickness: (mm)

sub-base thickness: (mm)

select thickness: (mm)

total thickness: (mm)

CBR used for design: (%)

design traffic loading:

material quality:

wearing course: 30mm gap graded AC10 Conforming to Council requirements

basecourse: Conforming to ARRB Special Report No 41

sub-base: Conforming to ARRB Special Report No 41

select: well graded gravel CBR > 15%, PI <15%

           Note:          Recommended materials types may vary from those of job specification or statutory authority. Refer covering letter/report.

compaction requirements:

wearing course : Conforming to council requirements

basecourse : upper: 98% Modified

lower:

sub-base : 95% Modified

select :

subgrade :

fill below:

          Note :          Recommendations for compaction may vary from those of job specification or statutory authority. Refer covering letter/report.

Drainage:

pavement thickness design summary

Wyong Shire Council

GEOTWARA22354AA

WARABROOK

10/09/2014

JR

ABL

-

1 x 104

30

100

220

Appian Group

Health Infrastructure NSW

Wyong Hospital Redevelopment

Henry Moore Drive, Hamlyn Terrace

Residual Clay Subgrade

120

100% Standard

100% Standard

100% Standard

350

3

250

6

--

Weathered Rock Subgrade

-

1 x 104

30

100

Coffey Geotechnics Pty Ltd ABN 93 056 929 483 
19 Warabrook Boulevard Warabrook NSW 2304 Australia
T (+61) (2) 4016 2300 F (+61) (2) 4016 2380 coffey.com

Modified: Minimum required dry density ratio, AS1289
5.4.1-2007, calculated using field dry density
determined by AS1289 5.3.1-2004 or equivalent and
the maximum dry density obtained using AS1289 5.2.1-
2003 or equivalent.

Standard: As above, but maximum dry density
obtained using AS1289 5.1.1-2003 or equivalent.

Density Index: Minimum required Density Index
AS1289 5.6.1-1998, calculated using field dry density
determined by AS1289 5.3.1-2004 or equivalent and
laboratory values of maximum and minimum density
obtained by AS1289 5.5.1-1998 or equivalent.

Design traffic loading is the number of equivalent standard axles (ESA) in the
design lane during the design period. For definitions, refer Appendix 1.1
'Pavement Design' AUSTROADS. Refer GEOTWARA22354AA-AB, dated 15
September 2014.

The design assumes the provision of adequate surface and subsurface drainage of the pavement and adjacent
areas. Refer GEOTWARA22354AA-AB, dated 15 September 2014.
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