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NOTES RELATING TO THIS REPORT 
 

Introduction 
These notes have been provided to amplify the 

geotechnical report in regard to classification methods, 
specialist field procedures and certain matters relating to 
the Discussion and Comments section.  Not all, of course, 
are necessarily relevant to all reports. 

Geotechnical reports are based on information gained 
from limited subsurface test boring and sampling, 
supplemented by knowledge of local geology and 
experience.  For this reason, they must be regarded as 
interpretive rather than factual documents, limited to some 
extent by the scope of information on which they rely. 

 
 

Description and Classification Methods 
The methods of description and classification of soils 

and rocks used in this report are based on Australian 
Standard 1726, Geotechnical Site Investigations Code.  In 
general, descriptions cover the following properties - 
strength or density, colour, structure, soil or rock type and 
inclusions. 

Soil types are described according to the predominating 
particle size, qualified by the grading of other particles 
present (eg. sandy clay) on the following bases: 

 
Soil Classification Particle Size 

Clay less than 0.002 mm 
Silt 0.002 to 0.06 mm 
Sand 0.06 to 2.00 mm 
Gravel 2.00 to 60.00 mm 

 
Cohesive soils are classified on the basis of strength 

either by laboratory testing or engineering examination.  
The strength terms are defined as follows. 

 
 

Classification 
Undrained  

Shear Strength kPa 
Very soft less than 12 
Soft 12—25 
Firm 25—50 
Stiff 50—100 
Very stiff 100—200 
Hard Greater than 200 

 
Non-cohesive soils are classified on the basis of relative 

density, generally from the results of standard penetration 
tests (SPT) or Dutch cone penetrometer tests (CPT) as 
below: 

 
 

Relative Density 
SPT  
“N” Value 
(blows/300 mm) 

CPT 
Cone Value 
(qc — MPa) 

Very loose less than 5 less than 2 
Loose 5—10 2—5 
Medium dense 10—30 5—15 
Dense 30—50 15—25 
Very dense greater than 50 greater than 25 

Rock types are classified by their geological names.  
Where relevant, further information regarding rock 
classification is given on the following sheet. 

 
 

Sampling 
Sampling is carried out during drilling to allow 

engineering examination (and laboratory testing where 
required) of the soil or rock. 

Disturbed samples taken during drilling provide 
information on colour, type, inclusions and, depending 
upon the degree of disturbance, some information on 
strength and structure. 

Undisturbed samples are taken by pushing a thin-walled 
sample tube into the soil and withdrawing with a sample of 
the soil in a relatively undisturbed state.  Such samples 
yield information on structure and strength, and are 
necessary for laboratory determination of shear strength 
and compressibility.  Undisturbed sampling is generally 
effective only in cohesive soils.   

Details of the type and method of sampling are given in 
the report. 

 
 

Drilling Methods. 
The following is a brief summary of drilling methods 

currently adopted by the Company and some comments 
on their use and application. 

 
Test Pits — these are excavated with a backhoe or a 
tracked excavator, allowing close examination of the 
in-situ soils if it is safe to descent into the pit.  The depth of 
penetration is limited to about 3 m for a backhoe and up to 
6 m for an excavator.  A potential disadvantage is the 
disturbance caused by the excavation. 

 
Large Diameter Auger (eg. Pengo) — the hole is 
advanced by a rotating plate or short spiral auger, 
generally 300 mm or larger in diameter.  The cuttings are 
returned to the surface at intervals (generally of not more 
than 0.5 m) and are disturbed but usually unchanged in 
moisture content.  Identification of soil strata is generally 
much more reliable than with continuous spiral flight 
augers, and is usually supplemented by occasional 
undisturbed tube sampling. 

 
Continuous Sample Drilling  —  the hole is advanced 
by pushing a 100 mm diameter socket into the ground and 
withdrawing it at intervals to extrude the sample.  This is 
the most reliable method of drilling in soils, since moisture 
content is unchanged and soil structure, strength, etc. is 
only marginally affected. 

 
Continuous Spiral Flight Augers — the hole is 
advanced using 90—115 mm diameter continuous spiral 
flight augers which are withdrawn at intervals to allow 
sampling or in-situ testing.  This is a relatively economical 
means of drilling in clays and in sands above the water 
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table.  Samples are returned to the surface, or may be 
collected after withdrawal of the auger flights, but they are 
very disturbed and may be contaminated.  Information 
from the drilling (as distinct from specific sampling by 
SPTs or undisturbed samples) is of relatively lower 
reliability, due to remoulding, contamination or softening 
of samples by ground water. 
 
Non-core Rotary Drilling — the hole is advanced by a 
rotary bit, with water being pumped down the drill rods and 
returned up the annulus, carrying the drill cuttings.  Only 
major changes in stratification can be determined from the 
cuttings, together with some information from ‘feel’ and 
rate of penetration. 
 
Rotary Mud Drilling — similar to rotary drilling, but using 
drilling mud as a circulating fluid.  The mud tends to mask 
the cuttings and reliable identification is again only 
possible from separate intact sampling (eg. from SPT). 
 
Continuous Core Drilling — a continuous core sample 
is obtained using a diamond-tipped core barrel, usually 
50 mm internal diameter.  Provided full core recovery is 
achieved (which is not always possible in very weak rocks 
and granular soils), this technique provides a very reliable 
(but relatively expensive) method of investigation. 
 
 
Standard Penetration Tests 

Standard penetration tests (abbreviated as SPT) are 
used mainly in non-cohesive soils, but occasionally also in 
cohesive soils as a means of determining density or 
strength and also of obtaining a relatively undisturbed 
sample.  The test procedure is described in Australian 
Standard 1289, “Methods of Testing Soils for Engineering 
Purposes” — Test 6.3.1. 

The test is carried out in a borehole by driving a 50 mm 
diameter split sample tube under the impact of a 63 kg 
hammer with a free fall of 760 mm.  It is normal for the 
tube to be driven in three successive 150 mm increments 
and the ‘N’ value is taken as the number of blows for the 
last 300 mm.  In dense sands, very hard clays or weak 
rock, the full 450 mm penetration may not be practicable 
and the test is discontinued. 

The test results are reported in the following form. 
• In the case where full penetration is obtained with 

successive blow counts for each 150 mm of say 4, 6 
and 7 
  as 4, 6, 7 
   N = 13 

• In the case where the test is discontinued short of full 
penetration, say after 15 blows for the first 150 mm and 
30 blows for the next 40 mm 
  as 15, 30/40 mm. 
The results of the tests can be related empirically to the 

engineering properties of the soil. 
Occasionally, the test method is used to obtain samples 

in 50 mm diameter thin walled sample tubes in clays.  In 
such circumstances, the test results are shown on the 
borelogs in brackets. 

 
 

Cone Penetrometer Testing and Interpretation 
Cone penetrometer testing (sometimes referred to as 

Dutch cone — abbreviated as CPT) described in this 
report has been carried out using an electrical friction cone 
penetrometer. The test is described in Australian Standard 
1289, Test 6.4.1. 

In the tests, a 35 mm diameter rod with a cone-tipped 
end is pushed continuously into the soil, the reaction being 
provided by a specially designed truck or rig which is fitted 
with an hydraulic ram system.  Measurements are made 
of the end bearing resistance on the cone and the friction 
resistance on a separate 130 mm long sleeve, 
immediately behind the cone. Transducers in the tip of the 
assembly are connected by electrical wires passing 
through the centre of the push rods to an amplifier and 
recorder unit mounted on the control truck. 

As penetration occurs (at a rate of approximately 
20 mm per second) the information is plotted on a 
computer screen and at the end of the test is stored on the 
computer for later plotting of the results. 

The information provided on the plotted results 
comprises: — 
• Cone resistance — the actual end bearing force divided 

by the cross sectional area of the cone — expressed in 
MPa. 

• Sleeve friction — the frictional force on the sleeve 
divided by the surface area — expressed in kPa. 

• Friction ratio — the ratio of sleeve friction to cone 
resistance, expressed in percent. 
There are two scales available for measurement of 

cone resistance.  The lower scale (0—5 MPa) is used in 
very soft soils where increased sensitivity is required and 
is shown in the graphs as a dotted line.  The main scale 
(0—50 MPa) is less sensitive and is shown as a full line. 

The ratios of the sleeve friction to cone resistance will 
vary with the type of soil encountered, with higher relative 
friction in clays than in sands.  Friction ratios of 1%—2% 
are commonly encountered in sands and very soft clays 
rising to 4%—10% in stiff clays. 

In sands, the relationship between cone resistance and 
SPT value is commonly in the range:— 

qc (MPa)  =  (0.4 to 0.6) N (blows per 300 mm) 
In clays, the relationship between undrained shear 

strength and cone resistance is commonly in the range:— 
qc  =  (12 to 18) cu   

Interpretation of CPT values can also be made to allow 
estimation of modulus or compressibility values to allow 
calculation of foundation settlements. 

Inferred stratification as shown on the attached reports 
is assessed from the cone and friction traces and from 
experience and information from nearby boreholes, etc.  
This information is presented for general guidance, but 
must be regarded as being to some extent interpretive.  
The test method provides a continuous profile of 
engineering properties, and where precise information on 
soil classification is required, direct drilling and sampling 
may be preferable. 
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Hand Penetrometers 

Hand penetrometer tests are carried out by driving a rod 
into the ground with a falling weight hammer and 
measuring the blows for successive 150 mm increments 
of penetration.  Normally, there is a depth limitation of 
1.2 m but this may be extended in certain conditions by 
the use of extension rods. 

Two relatively similar tests are used. 
• Perth sand penetrometer — a 16 mm diameter flat-

ended rod is driven with a 9 kg hammer, dropping 
600 mm (AS 1289, Test 6.3.3).  This test was 
developed for testing the density of sands (originating in 
Perth) and is mainly used in granular soils and filling. 

• Cone penetrometer (sometimes known as the Scala 
Penetrometer) — a 16 mm rod with a 20 mm diameter 
cone end is driven with a 9 kg hammer dropping 
510 mm (AS 1289, Test 6.3.2).  The test was developed 
initially for pavement subgrade investigations, and 
published correlations of the test results with California 
bearing ratio have been published by various Road 
Authorities.  
 

Laboratory Testing 
Laboratory testing is carried out in accordance with 

Australian Standard 1289 “Methods of Testing Soil for 
Engineering Purposes”.  Details of the test procedure used 
are given on the individual report forms. 

 
Bore Logs 

The bore logs presented herein are an engineering 
and/or geological interpretation of the subsurface 
conditions, and their reliability will depend to some extent 
on frequency of sampling and the method of drilling.  
Ideally, continuous undisturbed sampling or core drilling 
will provide the most reliable assessment, but this is not 
always practicable, or possible to justify on economic 
grounds.  In any case, the boreholes represent only a very 
small sample of the total subsurface profile. 

Interpretation of the information and its application to 
design and construction should therefore take into account 
the spacing of boreholes, the frequency of sampling and 
the possibility of other than ‘straight line’ variations 
between the boreholes. 

 
Ground Water 

Where ground water levels are measured in boreholes, 
there are several potential problems; 
• In low permeability soils, ground water although present, 

may enter the hole slowly or perhaps not at all during 
the time it is left open. 

• A localised perched water table may lead to an 
erroneous indication of the true water table. 

• Water table levels will vary from time to time with 
seasons or recent weather changes.  They may not be 

the same at the time of construction as are indicated in 
the report. 

• The use of water or mud as a drilling fluid will mask any 
ground water inflow.  Water has to be blown out of the 
hole and drilling mud must first be washed out of the 
hole if water observations are to be made. 
More reliable measurements can be made by installing 

standpipes which are read at intervals over several days, 
or perhaps weeks for low permeability soils.  Piezometers, 
sealed in a particular stratum, may be advisable in low 
permeability soils or where there may be interference from 
a perched water table. 

 
Engineering Reports 

Engineering reports are prepared by qualified personnel 
and are based on the information obtained and on current 
engineering standards of interpretation and analysis.  
Where the report has been prepared for a specific design 
proposal (eg. a three storey building), the information and 
interpretation may not be relevant if the design proposal is 
changed (eg. to a twenty storey building).  If this happens, 
the Company will be pleased to review the report and the 
sufficiency of the investigation work. 

Every care is taken with the report as it relates to 
interpretation of subsurface condition, discussion of 
geotechnical aspects and recommendations or 
suggestions for design and construction.  However, the 
Company cannot always anticipate or assume 
responsibility for: 
• unexpected variations in ground conditions — the 

potential for this will depend partly on bore spacing and 
sampling frequency 

• changes in policy or interpretation of policy by statutory 
authorities 

• the actions of contractors responding to commercial 
pressures. 
If these occur, the Company will be pleased to assist 

with investigation or advice to resolve the matter. 
 

Site Anomalies 
In the event that conditions encountered on site during 

construction appear to vary from those which were 
expected from the information contained in the report, the 
Company requests that it immediately be notified.  Most 
problems are much more readily resolved when conditions 
are exposed than at some later stage, well after the event.  

 
Reproduction of Information for  
Contractual Purposes 

Attention is drawn to the document “Guidelines for the 
Provision of Geotechnical Information in Tender 
Documents”, published by the Institution of Engineers, 
Australia.  Where information obtained from this 
investigation is provided for tendering purposes, it is 
recommended that all information, including the written 
report and discussion, be made available. In 
circumstances where the discussion or comments section 
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is not relevant to the contractual situation, it may be 
appropriate to prepare a specially edited document.  The 
Company would be pleased to assist in this regard and/or 
to make additional report copies available for contract 
purposes at a nominal charge. 

 
 

Site Inspection 
The Company will always be pleased to provide 

engineering inspection services for geotechnical aspects 
of work to which this report is related.  This could range 
from a site visit to confirm that conditions exposed are as 
expected, to full time engineering presence on site. 
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GRAPHIC SYMBOLS FOR SOIL & ROCK

CONGLOMERATE

CONGLOMERATIC SANDSTONE

BOULDER CONGLOMERATE

SANDSTONE FINE GRAINED

SANDSTONE COARSE GRAINED

BITUMINOUS CONCRETE

CONCRETE

FILLING

TOPSOIL

PEAT

CLAY

SOIL

GRAVELLY CLAY

SHALY CLAY

SILT

CLAYEY SILT

SILTY CLAY

COBBLES/BOULDERS

SANDY CLAY

SANDY SILT

SAND

CLAYEY SAND

SILTY SAND

GRAVEL

SANDY GRAVEL

LAMINITE

MUDSTONE, CLAYSTONE, SHALE

COAL

LIMESTONE

IGNEOUS ROCK

GNEISS

QUARTZITE

DOLERITE, BASALT

SEDIMENTARY ROCK

SILTSTONE

METAMORPHIC ROCK

CLAYEY GRAVEL

SLATE, PHYLITTE, SCHIST

GRANITE

TUFF

PORPHYRYTALUS



TOPSOIL - dark brown slightly silty clay with some roots
and rootlets, humid to damp

CLAY - stiff, light orange grey clay with trace rootlets,
humid to damp
(RESIDUAL SOIL)

- becoming very stiff below 0.6m

TUFFACEOUS SANDSTONE - banded extremely low to
very low strength and low to medium strength, extremely
to slightly weathered, fine grained tuffaceous sandstone

Pit discontinued at 1.1m
(refusal on low to medium strength tuffaceous sandstone)

0.3

0.8

1.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 34
EASTING: 293222
NORTHING: 6174928
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

34
33

32
31

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 1
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 470-570kPa0.5

0.6

0.9

1.0

D

D



TOPSOIL - dark brown friable clay with some roots and
rootlets, humid to damp

GRAVELLY CLAY - firm to stiff, dark brown friable gravelly
(medium to coarse sandstone) clay with trace rootlets,
humid to damp
(COLLUVIUM)

CLAY - firm to stiff, orange brown mottled light to mid grey
clay with some silt and trace rootlets, damp
(RESIDUAL SOIL)

- becoming slightly fissured below 2.0m

SANDSTONE - extremely low to very low strength,
extremely to highly weathered, orange brown to light to
mid grey fine grained sandstone

- with some extremely low strength bands below 3.0m

Pit discontinued at 3.2m
(limit of investigation)

0.15

0.55

2.5

3.2

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am
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e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 22
EASTING: 293550
NORTHING: 6174940
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

22
21

20
19

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 2
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 170-250kPa

pp = 190-270kPa

pp = 170-250kPa

0.45

0.55

1.0

1.1

1.6

1.7

2.1

2.2

2.5

2.6

3.1

3.2

D

D

D

D

D

D



TOPSOIL - grey brown clay with some roots and rootlets,
humid

CLAY - very stiff, red brown fissured clay with trace
rootlets, humid to damp
(RESIDUAL SOIL)

TUFFACEOUS SANDSTONE - low to medium strength,
moderately weathered, orange grey brown fine grained
tuffaceous sandstone

Pit discontinued at 1.1m
(very slow progress on low to medium strength tuffaceous
sandstone)

0.3

0.7

1.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 34
EASTING: 292914
NORTHING: 6174806
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

34
33

32
31

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 3
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa0.5

0.6

0.9

1.0

D

D



TOPSOIL - dark brown friable clay with some roots and
rootlets, humid to damp

CLAY - firm, orange brown clay with trace rootlets, humid
to damp
(RESIDUAL SOIL)
- becoming stiff below 0.45m

- becoming orange brown mottled light to mid grey with
some silt below 0.9m

- becoming slightly sandy, slightly silty below 1.9m

SANDSTONE - low to medium strength, moderately to
slightly weathered, orange brown to grey fine to medium
grained sandstone
Pit discontinued at 2.6m
(very slow progress)

0.3

2.4

2.6

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 293773
NORTHING: 6174780
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 4
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 250-330kPa

pp = 310-390kPa

pp = 260-510kPa

pp = 180-280kPa

0.4

0.5

1.0

1.1

1.4

1.5

1.9

2.0

2.4

2.5

D

D

D

D

D



TOPSOIL - orange brown clayey silt with some roots and
rootlets, humid

SANDY SILT - medium dense, orange brown sandy silt
with trace rootlets, humid
(ALLUVIAL)

CLAY - very stiff, brown fissured clay with trace rootlets,
humid
(ALLUVIAL)

SAND - orange brown slightly clayey fine to medium sand
with some silt, humid
(ALLUVIAL)

SANDY CLAY - hard, orange brown sandy clay, humid to
damp
(ALLUVIAL)

SAND - light to mid grey slightly gravelly (fine to coarse
sandstone) medium to coarse sand with some silt, clay
and cobbles, wet
(ALLUVIAL)

Pit discontinued at 3.5m
(limit of investigation)

0.35

0.7

1.9

2.3

2.95

3.5

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 18
EASTING: 292641
NORTHING: 6174602
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

18
17

16
15

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: Seepage below 2.9m

TEST PIT LOG

Depth
(m)

PIT No: 5
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp > 600kPa

pp > 600kPa

pp = 470-500kPa

0.5

0.6

1.0

1.1

1.4

1.5

1.9

2.0

2.4

2.5

3.2

3.5

D

D

D

D

D

D



TOPSOIL - grey brown clay with some roots and rootlets,
humid

CLAY - very stiff to hard, grey brown fissured clay with
trace rootlets, humid
(ALLUVIAL)

- becoming slightly sand below 1.0m

SAND - brown to orange grey fissured slightly clayey fine
to medium sand, humid
(ALLUVIAL)

- becoming clayey sand below 2.4m

- becoming humid to damp below 2.9m

Pit discontinued at 3.2m
(limit of investigation)

0.2

1.9

3.2

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 18
EASTING: 292884
NORTHING: 6174626
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

18
17

16
15

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 6
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp > 600kPa

pp > 600kPa

pp > 600kPa

pp > 600kPa

pp = 250-260kPa

0.5

0.6

1.0

1.1

1.4

1.5

1.9

2.0

2.4

2.5

3.1

3.2

D

D

D

D

D

D



TOPSOIL - dark brown clay with some roots and rootlets,
damp

CLAY - stiff, orange brown mottled grey fissured clay with
some sand and silt with trace rootlets, humid
(ALLUVIAL)

- becoming humid to damp below 1.0m

- becoming slightly sandy to sandy below 1.5m

SILTY SAND - orange brown mottled grey silty fine to
medium sand with some clay, humid
(ALLUVIAL)

- moist to wet below 2.9m

Pit discontinued at 3.1m
(limit of investigation)

0.5

2.1

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 293228
NORTHING: 6174644
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: Seepage below 2.9m

TEST PIT LOG

Depth
(m)

PIT No: 7
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp + 400-580kPa

pp = 380-450kPa

pp = 250-400kPa

0.55

0.9

1.0

1.5

1.6

2.1

2.2

2.5

2.6

3.0

3.1

U

D

D

D

D

D



TOPSOIL - dark brown friable clay with some roots and
rootlets, humid to damp

CLAY - firm, orange grey brown fissured slightly sandy
clay with trace rootlets, humid to damp
(ALLUVIAL)

- becoming very stiff below 0.6m

- becoming hard below 0.75m

SANDY CLAY - very stiff, orange brown fissured sandy
clay with some medium to coarse gravel and trace
rootlets, humid
(ALLUVIAL)

SANDY CLAY - very stiff, orange brown mottled grey
fissured sandy clay, humid to damp
(ALLUVIAL)

- becoming stiff and slightly sandy below 2.5m

- becoming firm to stiff below 3.2m

Pit discontinued at 3.3m
(limit of investigation)

0.3

1.0

1.9

3.3

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 11
EASTING: 293534
NORTHING: 6174656
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

11
10

9
8

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: Free groundwater observed at 3.3m

TEST PIT LOG

Depth
(m)

PIT No: 8
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 570-600kPa

pp > 600kPa

pp > 600kPa

pp = 410-420kPa

pp = 150-190kPa

pp = 50-130kPa

0.4

0.5

1.0

1.1

1.5

1.6

2.1

2.2

2.5

2.6

3.2

3.3

D

D

D

D

D

D



TOPSOIL - brown silty clay with some rootlets and trace
gravel (ironstone), humid

CLAY - firm to stiff, grey mottled brown slightly sandy clay,
humid

- becoming very stiff, orange mottled grey clay with some
organic content and gravel (ironstone) below 2.3m

Pit discontinued at 3.1m
(limit of investigation)

0.4

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 10
EASTING: 293906
NORTHING: 6174564
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

10
9

8
7

LOGGED: AAW

REMARKS: A = Potential acid sulphate soil sample

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 9
PROJECT No: 48742
DATE: 13 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp > 600kPa

pp = 410-460kPa

0.0

0.3

0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

2.5

2.7

2.9

3.1

A

D, A, B

D, A

A

D, A

A

D, A



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - stiff to very stiff, brown mottled grey slightly sandy
clay, humid

SANDY CLAY - stiff to very stiff, orange mottled grey
sandy clay, damp

Pit discontinued at 3.1m
(limit of investigation)

0.3

2.1

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 10
EASTING: 294128
NORTHING: 6174654
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

10
9

8
7

LOGGED: AAW

REMARKS: A = Potential acid sulphate soil sample

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 10
PROJECT No: 48742
DATE: 13 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp = 260-460kPa

pp = 170-230kPa

0.0

0.3

0.5

0.7

1.1

1.2

1.5

1.7

2.0

2.2

2.5

2.7

2.8

3.0

A

A

U50

D, A

D, A

A

D, A

A



TOPSOIL - brown clay with some rootlets, humid

CLAY - stiff, brown mottled grey slightly sandy clay, humid

- becoming damp below 0.7m

- becoming  orange mottled grey and moist - wet below
1.8m

Pit discontinued at 3.0m
(limit of investigation)

0.3

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 8
EASTING: 294295
NORTHING: 6174544
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

8
7

6
5

LOGGED: AAW

REMARKS: A = Potential acid sulphate soil sample

WATER OBSERVATIONS: Groundwater seepage observed at 2.8m

TEST PIT LOG

Depth
(m)

PIT No: 11
PROJECT No: 48742
DATE: 13 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp = 120-160kPa

pp = 190-210kPa

pp = 110-140kPa

pp = 90-170kPa

0.0

0.3

0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

2.5

2.7

2.8

3.0

A

D, A

D, A

D, A

D, A

A

D, A



TOPSOIL - brown grey silty clay with some roots and
rootlets and trace sand, humid to damp

CLAY - stiff, orange grey brown clay with trace sand and
rootlets, humid to damp
(ALLUVIAL)

SANDY CLAY - stiff, orange brown mottled grey fissured
sandy clay, humid to damp
(ALLUVIAL)

SILTY CLAY - very stiff, orange red brown mottled grey
silty clay with some sand, humid to damp
(ALLUVIAL)

- becoming friable and slightly sandy below 2.8m

Pit discontinued at 3.0m
(limit of investigation)

0.35

0.8

2.4

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 22
EASTING: 292348
NORTHING: 6174345
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

22
21

20
19

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 12
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 250-320kPa

pp = 380-590kPa

pp > 600kPa

pp > 600kPa

pp = 390-510kPa

0.5

0.7
0.75

1.0

1.1

1.5

1.6

2.0

2.1

2.5

2.6

2.9

3.0

B

U

D

D

D

D

D



TOPSOIL - grey brown clay with some roots and rootlets,
humid

CLAY - very stiff, orange brown clay with trace sand and
rootlets, humid to damp
(ALLUVIAL)

CLAYEY SAND - dense, orange brown mottled light grey
clayey medium to coarse sand with some silt, humid to
damp
(ALLUVIUM)
- becoming medium dense below 0.9m

CLAY - stiff to very stiff, orange brown mottled light to mid
grey clay withsome sand and silt, humid to damp
(ALLUVIUM)

- becoming slightly sandy below 1.9m

SANDY CLAY/CLAYEY SAND - stiff, orange red brown
mottled light grey sandy clay/clayey sand, damp with
moist patches
(ALLUVIUM)
Pit discontinued at 3.0m
(limit of investigation)

0.2

0.7

1.2

2.8

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 19
EASTING: 292533
NORTHING: 6174396
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

19
18

17
16

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: Water inflow at 2.9m

TEST PIT LOG

Depth
(m)

PIT No: 13
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 270-360kPa

pp = 340->600kPa

pp = 480->600kPa

pp = 150-210kPa

pp = 350-400kPa

pp = 80-240kPa

0.5

0.6

1.0

1.1

1.4

1.5

2.0

2.1

2.5

2.6

2.9

3.0

D

D

D

D

D

D



TOPSOIL - grey brown friable clay with some roots and
rootlets and trace sand and fine gravel, humid to damp

SANDY CLAY - stiff, orange brown mottled grey slightly
sandy to sandy clay, humid to damp
(ALLUVIAL)

- becoming hard below 0.6m

- becoming sandy clay below 1.0m

- with fissured below 1.9m

SAND - brown fine to medium sand with some silt, humid
(ALLUVIAL)

Pit discontinued at 3.2m
(limit of investigation)

0.3

2.5

3.2

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 16
EASTING: 292939
NORTHING: 6174357
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

16
15

14
13

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 14
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 330-430kPa

pp = 520->600kPa

pp = 360->600kPa

pp > 600kPa

0.5

0.6

1.0

1.1

1.4

1.5

1.9

2.0

2.4

2.5

3.0

3.1

D

D

D

D

D

D



TOPSOIL - dark brown friable clay with some roots and
rootlets, humid to damp

SANDY SILT - medium dense to dense, light brown grey
sandy silt, humid
(ALLUVIAL)

SANDY CLAY - very stiff, orange brown mottled grey
fissured slightly sandy to sandy clay, humid
(ALLUVIAL)

CLAY - dark grey mottled orange brown clay, humid to
damp
(ALLUVIAL)

- becoming slightly sandy below 2.9m

Pit discontinued at 3.1m
(limit of investigation)

0.3

0.6

1.9

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 13
EASTING: 293211
NORTHING: 6174378
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

13
12

11
10

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 15
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 510->600kPa

pp > 600kPa

pp = 430-480kPa

pp = 410-420kPa

0.4

0.6

1.0

1.1

1.4

1.5

1.9

2.0

2.4

2.5

3.0

3.1

B

D

D

D

D

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - very stiff to hard, orange mottled grey slightly
sandy clay with trace gravel (ironstone), humid

Pit discontinued at 3.0m
(limit of investigation)

0.3

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 293529
NORTHING: 6174367
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 16
PROJECT No: 48742
DATE: 11 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 400-480kPa

pp > 600kPa

pp > 600kPa

pp > 600kPa

pp = 480-590kPa

0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

2.5

2.7

D

D

D

D

D



TOPSOIL - brown slightly sandy silty clay with some
rootlets and trace gravel (ironstone), humid

SANDY CLAY - stiff to very stiff, light brown sandy clay
with some gravel (ironstone), humid

CLAY - very stiff, red mottled grey clay with some gravel
(ironstone) and sand, humid

CLAY - hard, orange mottled grey slightly sandy clay with
some gravel (ironstone, sandstone), humid

Pit discontinued at 3.1m
(limit of investigation)

0.3

0.8

1.9

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 293881
NORTHING: 6174312
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: AAW

REMARKS: A = Potential acid sulphate soil sample

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 17
PROJECT No: 48742
DATE: 13 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 250-400kPa

pp > 600kPa

0.0

0.3

0.5

0.7

0.9

1.0

1.2

1.5

1.7

2.0

2.2

2.5

2.7

2.9

3.1

A

A

U50

D, A

D, A

D, A

A

D, A



TOPSOIL - brown silty sandy clay with some rootlets,
humid

CLAY - stiff, brown mottled orange and grey clay with
some sand, humid

- becoming grey sandy clay below 0.9m

Pit discontinued at 3.0m
(limit of investigation)

0.3

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 12
EASTING: 294056
NORTHING: 6174171
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

12
11

10
9

LOGGED: AAW

REMARKS: A = Potential acid sulphate soil sample

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 18
PROJECT No: 48742
DATE: 13 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp > 600kPa

0.0

0.3

0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

2.8

3.0

A

D, A

D

D

D

D



TOPSOIL - brown silty clay with some sand and rootlets,
humid

CLAY - stiff, brown mottled orange and grey clay with
some sand, humid

CLAY - stiff, grey mottled red and orange clay, damp

- with some sand below 1.8m

Pit discontinued at 3.0m
(limit of investigation)

0.2

0.9

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 6
EASTING: 294463
NORTHING: 6174297
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

6
5

4
3

LOGGED: AAW

REMARKS: A = Potential acid sulphate soil sample

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 19
PROJECT No: 48742
DATE: 13 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 170-200kPa

pp = 130-150kPa

pp = 130-160kPa

pp = 170-200kPa

pp = 130-190kPa

pp = 180-200kPa

0.0

0.2

0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

2.5

2.7

2.8

3.0

A

A, D, B

D, A

D, A

A

D, A

D



TOPSOIL - brown silty sandy cay with some rootlets,
humid
SAND - medium dense, light brown slightly clayey sand,
humid

CLAY - stiff, brown mottled black and orange slightly
sandy clay, humid

- becoming damp to moist below 1.9m

Pit discontinued at 3.5m
(limit of investigation)

0.1

0.4

3.5

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 6
EASTING: 294580
NORTHING: 6174438
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

6
5

4
3

LOGGED: AAW

REMARKS: A = Potential acid sulphate soil sample

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 20
PROJECT No: 48742
DATE: 13 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 520-560kPa

pp = 350-540kPa

pp = 120-220kPa

pp = 60-110kPa

0.1

0.3

0.5

0.7

0.9

1.0

1.2

2.0

2.2

2.5

2.7

3.3

3.5

A

A

U50

D, A

D, A

A

D, A



TOPSOIL - grey brown silty clay with some roots and
rootlets, humid

CLAY - stiff, grey brown fissured clay with trace sand and
rootlets, damp
(RESIDUAL SOIL)

- becoming firm below 0.6m

- becoming grey brown mottled orange brown below 1.0m

TUFFACEOUS SANDSTONE - extremely low strength,
extremely weathered, orange brown to grey and white fine
grained tuffaceous sandstone

- becoming low strength below 1.7m

Pit discontinued at 1.8m
(slow progress in low strength tuffaceous sandstone)

0.2

1.4

1.8

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 24
EASTING: 292325
NORTHING: 6174051
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

24
23

22
21

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 21
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 250-310kPa

pp = 310-400kPa

0.5

0.6

1.0

1.1

1.4

1.5

D

D

D



TOPSOIL - grey brown friable silty clay with some roots
and rootlets, damp

CLAY - soft to firm, grey brown clay with trace rootlets,
damp
(RESIDUAL SOIL)

TUFFACEOUS SANDSTONE - extremely low strength,
extremely weathered, orange brown fine grained
tuffaceous sandstone

- becoming orange brown mottled grey below 1.5m

- becoming low to medium strength recovered as gravel
and cobble sized blocks below 2.4m

Pit discontinued at 2.6m
(limit of investigation)

0.25

0.8

2.6

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 22
EASTING: 292723
NORTHING: 6174120
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

22
21

20
19

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 22
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 150-200kPa

pp > 600kPa

pp > 600kPa

0.5

0.6

0.9

1.0

1.5

1.6

2.0

2.1

2.4

2.5

D

D

D

D

D



TOPSOIL - brown silty clay with some roots and rootlets,
humid to damp

CLAY - stiff, dark orange grey brown fissured clay with
trace fine gravel (ironstone), humid to damp
(RESIDUAL SOIL)

SANDSTONE - extremely low to very low strength,
extremely to highly weathered, orange brown to light grey
fine grained sandstone
Pit discontinued at 3.0m
(limit of investigation)

0.45

2.9

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 20
EASTING: 292912
NORTHING: 6174054
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

20
19

18
17

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 23
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 390-460kPa

pp > 600kPa

pp = 340-470kPa

pp = 260-310kPa

pp = 250-310kPa

0.5

0.6

0.9

1.0

1.5

1.6

2.0

2.1

2.4

2.5

2.9

3.0

D

D

D

D

D

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - very stiff to hard, brown clay with some gravel
(ironstone), humid

CLAY - hard, brown mottled orange clay with some gravel
(ironstone), humid

Pit discontinued at 2.8m
(limit of investigation)

0.3

0.9

2.8

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 18
EASTING: 292911
NORTHING: 6174054
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

18
17

16
15

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 24
PROJECT No: 48742
DATE: 11 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 410-480kPa

pp > 600kPa

pp > 600kPa

0.5

0.9

1.0

1.2

1.5

1.7

2.5

2.7

U50

D

D

D



TOPSOIL - dark brown silty clay with some roots and
rootlets, damp

CLAY - stiff, red brown fissured clay with trace rootlets,
damp
(ALLUVIAL)

- becoming red brown mottled grey below 0.9m

- becoming slightly sandy, slightly silty clay below 1.5m

SANDY CLAY - light grey mottled orange brown sandy
clay/clayey sand, damp to moist
(ALLUVIAL)

Pit discontinued at 3.3m
(limit of investigation)

0.3

3.0

3.3

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 16
EASTING: 293509
NORTHING: 6174096
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

16
15

14
13

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 25
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 220-420kPa

pp = 180->600kPa

pp = 400-580kPa

pp = 330-500kPa

pp = 220-310kPa

0.6

0.95
1.0

1.1

1.5

1.6

2.0

2.1

2.5

2.6

3.2

3.3

U

D

D

D

D

D



TOPSOIL - dark brown silt with some roots and rootlets
and trace sand, humid

CLAY - stiff, red brown fissured clay with trace rootlets,
humid to damp
(RESIDUAL SOIL)

- becoming red brown mottled grey below 1.0m

SANDY CLAY - light grey mottled yellow orange brown
sandy clay with trace root remains, humid to damp
(RESIDUAL SOIL)

Pit discontinued at 3.1m
(limit of investigation)

0.45

1.5

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 16
EASTING: 293822
NORTHING: 6174011
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

16
15

14
13

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 26
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 390-530kPa

pp > 600kPa

pp > 600kPa

pp > 600kPa

pp = 430-560kPa

pp > 600kPa

0.5

0.6

1.0

1.1

1.6

1.7

2.0

2.1

2.4

2.5

3.0

3.1

D

D

D

D

D

D



TOPSOIL - dark brown friable slightly clayey silt with
some roots and rootlets, humid

SANDY CLAY - stiff, orange red brown friable sandy clay
with trace rootlets, humid to damp
(RESIDUAL SOIL)

CLAY - stiff, red brown mottled light to mid grey clay with
some sand, humid to damp
(RESIDUAL SOIL)

- becoming slightly sandy with medium to coarse gravel
sized pockets of sand below 1.5m

SANDY CLAY - red brown mottled light to mid grey sandy
clay, humid to damp
(RESIDUAL SOIL)

SANDSTONE - extremely low to very low strength,
extremely to highly weathered, orange brown to grey fine
to medium grained sandstone
Pit discontinued at 3.1m
(limit of investigation)

0.3

0.9

2.0

3.0

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 294042
NORTHING: 6173950
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 27
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 360-420kPa

pp = 350-420kPa

pp = 220-480kPa

pp = 430-540kPa

0.5

0.6

1.0

1.1

1.6

1.7

2.1

2.2

2.5

2.6

D

D

D

D

D



FILLING - brown silty clay and coalwash gravel with some
rootlets, humid

CLAY -firm to stiff, brown clay with trace sand, humid

CLAY - hard, grey mottled orange and red clay with some
sand and gravel (ironstone), humid

- becoming very stiff below 1.8m

Pit discontinued at 3.1m
(limit of investigation)

0.3

0.9

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 36
EASTING: 293266
NORTHING: 6174025
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

36
35

34
33

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 28
PROJECT No: 48742
DATE: 12 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 250-350kPa

pp > 600kPa

pp = 280-410kPa

0.4

0.8

1.0

1.2

1.5

1.7

2.5

2.7

U50

D

D

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - stiff, brown mottled red and black clay with some
gravel (ironstone, latite), humid

CLAY - very stiff, brown mottled orange clay, humid

CLAY - very stiff to hard, brown mottled red and black clay
with some gravel (latite), humid

Pit discontinued at 3.1m
(limit of investigation)

0.4

0.7

1.8

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 34
EASTING: 292357
NORTHING: 6173774
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

34
33

32
31

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 29
PROJECT No: 48742
DATE: 12 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 440-510kPa

pp > 600kPa

pp = 310-410kPa

pp > 600kPa

0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

D

D

D

D



TOPSOIL - brown silty clay with some rootlets and trace
gravel (ironstone), humid

CLAY - stiff to very stiff, red mottled grey clay, humid

CLAY - very stiff, grey mottled orange clay with trace sand,
humid

SANDSTONE - very low strength, extremely weathered,
orange and grey sandstone

- becoming low strength below 2.7m

Pit discontinued at 3.0m
(limit of investigation)

0.3

0.9

1.8

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 30
EASTING: 292542
NORTHING: 6173751
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

30
29

28
27

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 30
PROJECT No: 48742
DATE: 12 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 360-460kPa

pp = 330-380kPa

0.5

0.9

1.0

1.2

2.0

2.2

2.5

2.7

U50

D

D

D



TOPSOIL - brown slightly silty clay with some rootlets,
damp

CLAY - firm to stiff, brown mottled orange clay with trace
gravel (sandstone), humid

CLAY - very stiff to hard, orange and white clay, humid

Pit discontinued at 2.9m
(slow progress)

0.4

1.5

2.9

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 22
EASTING: 292943
NORTHING: 6173857
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

22
21

20
19

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 31
PROJECT No: 48742
DATE: 11 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 200-300kPa

pp > 600kPa

0.5

0.7

1.0

1.2

2.0

2.2

2.7

2.9

D

D

D

D



TOPSOIL - dark brown slightly silty clay with some roots
and rootlets, humid to damp

CLAY - firm, orange brown clay with trace rootlets, humid
to damp
(RESIDUAL SOIL)

- becoming red brown mottled light grey below 0.8m

- becoming stiff below 1.0m

TUFFACEOUS SANDSTONE - very low to low strength,
highly weathered, orange brown to white and grey fine
grained tuffaceous sandstone with some extremely low
strength bands

- becoming low to medium strength below 1.7m

Pit discontinued at 1.8m
(slow progress in low to medium strength tuffaceous
sandstone)

0.3

1.2

1.8

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 22
EASTING: 293527
NORTHING: 6173759
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

22
21

20
19

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 32
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 330-430kPa

pp = 170-250kPa

pp = 240-370kPa

0.5

0.6

1.0

1.1

1.4

1.5

1.7

1.8

D

D

D

D



TOPSOIL - dark brown slightly silty clay with some roots
and rootlets, humid to damp

CLAY - stiff, grey mottled orange brown fissured clay with
trace rootlets
(RESIDUAL SOIL)

- becoming mid to dark grey mottled red brown below
1.5m

- becoming light to mid grey mottled orange brown
fissured slightly silty clay with some sand below 2.4m

Pit discontinued at 3.0m
(limit of investigation)

0.3

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 18
EASTING: 293819
NORTHING: 6173711
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

18
17

16
15

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 33
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 250-450kPa

pp = 330-370kPa

pp = 250-320kPa

pp = 370-430kPa

pp = 440-460kPa

pp = 470-570kPa

0.5

0.6

1.0

1.1

1.5

1.6

2.0

2.1

2.4

2.5

2.9

3.0

D

D

D

D

D

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - very stiff to hard, brown mottled orange slightly
sandy clay with trace gravel (ironstone), humid

SANDSTONE - very low strength, extremely weathered,
orange and grey fine grained sandstone

Pit discontinued at 2.7m
(limit of investigation)

0.4

1.5

2.7

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 64
EASTING: 293232
NORTHING: 6173475
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

64
63

62
61

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 34
PROJECT No: 48742
DATE: 12 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

0.5

0.9

1.0

1.2

1.5

1.7

2.5

2.7

U50

D

D

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - hard, brown mottled orange clay with trace gravel
(ironstone) and sand, humid

SILTSTONE - very low to low strength, extremely
weathered, brown and orange siltstone

Pit discontinued at 1.6m
(refusal on medium strength siltstone)

0.4

1.2

1.6

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 48
EASTING: 292991
NORTHING: 6173472
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

48
47

46
45

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 35
PROJECT No: 48742
DATE: 12 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa0.5

0.7

1.0

1.2

1.4

1.6

D, B

D

D



TOPSOIL - brown silty gravelly (latite, siltstone) clay with
some rootlets and cobbles (silstone, latite), humid

GRAVELLY CLAY - stiff to very stiff, red brown gravelly
(latite, siltstone) slightly sandy clay with some cobbles
(latite, siltstone), humid

- gravel content increasing below 0.8m

Pit discontinued at 1.4m
(slow progress)

0.2

1.4

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 58
EASTING: 292345
NORTHING: 6173504
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

58
57

56
55

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 36
PROJECT No: 48742
DATE: 12 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

0.5

0.7

1.0

1.2

D, B

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - very stiff to hard, orange mottled grey clay with
some gravel (ironstone, sandstone), humid

SANDSTONE - very low to low strength, moderately
weathered, brown and grey sandstone

Pit discontinued at 0.9m
(refusal on medium strength sandstone)

0.3

0.7

0.9

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 34
EASTING: 292343
NORTHING: 6172271
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

34
33

32
31

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 37
PROJECT No: 48742
DATE: 11 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

0.5

0.8

0.9

U50

D



TOPSOIL - brown slightly silty clay with some rootlets,
damp

CLAY - firm to stiff, brown mottled orange clay with some
gravel (sandstone), damp

- becoming very stiff below 1.0m

CLAY - hard, brown mottled orange clay with some gravel
(sandstone), humid

SANDSTONE - very low to low strength, extremely
weathered, grey and brown sandstone

Pit discontinued at 2.6m
(refusal on medium strength shale)

0.2

1.4

2.1

2.6

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 32
EASTING: 292643
NORTHING: 6173484
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

32
31

30
29

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 38
PROJECT No: 48742
DATE: 11 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 170-350kPa

pp = 250-370kPa

pp > 600kPa

0.5

0.7

1.0

1.2

1.5

1.7

2.4

2.6

D, B

D

D

D



TOPSOIL - grey brown friable clay with some roots and
rootlets, humid to damp

CLAY - firm, orange brown mottled grey clay with trace
rootlets, humid to damp
(RESIDUAL SOIL)

- becoming very stiff and fissured with some sand below
0.6m

TUFFACEOUS SANDSTONE - extremely low to very low
strength, extremely to highly weathered, orange brown to
grey fine grained tuffaceous sandstone
- low to medium strength band between 1.2 - 1.3m

- becoming low strength below 1.8m

Pit discontinued at 2.0m
(slow progress in low strength tuffaceous sandstone)

0.15

1.0

2.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 28
EASTING: 293524
NORTHING: 6173470
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

28
27

26
25

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 39
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 210-320kPa

pp = 250-370kPa

0.3

0.4

0.7

0.9

1.0

1.5

1.6

1.9

2.0

U

D

D

D



TOPSOIL - dark brown friable clay with some roots and
rootlets, humid to damp

CLAY - firm, orange grey brown fissured clay with trace
sand and rootlets, humid to damp
(RESIDUAL SOIL)

- becoming grey mottled orange brown below 1.0m

- becoming light grey mottled orange brown fissured
slightly silty clay below 1.5m

- becoming dark grey mottled yellow orange brown clay
with some medium gravel and damp below 2.7m

Pit discontinued at 3.2m
(limit of investigation)

0.4

3.2

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 16
EASTING: 293922
NORTHING: 6173404
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

16
15

14
13

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 40
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 540-580kPa

pp = 260-270kPa

pp = 400-410kPa

pp = 500-570kPa

pp = 460->600kPa

pp = 270-360kPa

0.5

0.6

1.0

1.1

1.4

1.5

2.0

2.1

2.5

2.6

3.1

3.2

D

D

D

D

D

D



TOPSOIL - dark brown silty clay with some roots and
rootlets, humid

CLAY - stiff, red brown mottled grey clay with trace
rootlets, humid to damp
(RESIDUAL SOIL)

- becoming very stiff below 0.7m

- becoming fissured below 1.0m

CLAYEY SAND - red brown mottled grey fissured slightly
clayey to clayey medium sand, humid
(RESIDUAL SOIL)

SILTY CLAY - light grey mottled orange red brown
fissured silty clay, humid to damp
(RESIDUAL SOIL)

Pit discontinued at 3.0m
(limit of investigation)

0.4

1.3

1.8

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 294103
NORTHING: 6173451
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: RJH

REMARKS: Dx2 = two disturbed samples

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 41
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 360-450kPa

pp > 600kPa

pp > 600kPa

pp > 600kPa

pp = 340-350kPa

0.5

0.6

1.0

1.1

1.4

1.5

1.9

2.0

2.4

2.5

Dx2

Dx2

Dx2

Dx2

Dx2



TOPSOIL - dark brown clayey silt with some roots and
rootlets, humid to damp

SILTY SAND - medium dense, brown silty fine to medium
sand with some clay and medium to coarse gravel sized
pockets of clayey sand, humid
(ALLUVIAL)

SANDY CLAY - very stiff, red brown mottled grey sandy
clay, humid to damp
(ALLUVIAL)

SILTY CLAY - very stiff, light grey mottled orange brown
silty clay with some sandy clay bands, humid to damp
(ALLUVIAL)

SAND - red brown slightly clayey medium to coarse sand,
humid to damp
(ALLUVIAL)

SANDY CLAY - light to mid grey slightly gravelly (medium
to coarse sandstone) sandy clay, humid to damp
(ALLUVIAL)

Pit discontinued at 3.2m
(limit of investigation)

0.25

0.8

1.7

2.5

2.9

3.2

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 11
EASTING: 294446
NORTHING: 6173474
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

11
10

9
8

LOGGED: RJH

REMARKS: Dx2 = two disturbed samples

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 42
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 240-300kPa

0.5

0.6

1.0

1.1

1.5

1.6

1.9

2.0

2.5

2.6

3.1

3.2

Dx2

Dx2

Dx2

Dx2

Dx2

Dx2



TOPSOIL - brown silty clay with some rootlets and trace
gravel (ironstone), humid

CLAY - stiff to very stiff, brown mottled orange clay with
some sand and trace gravel (sandstone), humid

SANDSTONE - very low to low strength, extremely
weathered, orange, brown and grey sandstone

Pit discontinued at 3.3m
(limit of investigation)

0.2

3.1

3.3

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 72
EASTING: 292227
NORTHING: 6173340
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

72
71

70
69

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 43
PROJECT No: 48742
DATE: 12 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 510-590kPa

pp = 450-600kPa

pp > 600kPa

0.4

0.8

1.0

1.2

1.5

1.7

2.0

2.2

3.1

3.3

U50

D

D

D

D



TOPSOIL - brown silty clay with some rootlets and gravel
(ironstone), humid

GRAVELLY CLAY - very stiff, brown slightly sandy
gravelly (latite, sandstone) clay, humid

CLAY - very stiff to hard, orange mottled grey slightly
gravelly (latite, sandstone) clay with trace sand, humid

LATITE - very low to low strength, extremely weathered,
brown, orange and grey latite

Pit discontinued at 1.8m
(refusal on medium strength latite)

0.3

0.8

1.4

1.8

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 70
EASTING: 292929
NORTHING: 6172889
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

70
69

68
67

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 44
PROJECT No: 48742
DATE: 11 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 450-510kPa

pp > 600kPa

0.5

0.7

1.0

1.2

1.6

1.8

D

D

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - stiff to very stiff, orange mottled grey clay with
some gravel (siltstone), humid

SILTSTONE - very low to low strength, extremely
weathered, brown and grey siltstone

Pit discontinued at 1.4m
(refusal on medium strength siltstone)

0.3

1.2

1.4

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 44
EASTING: 292624
NORTHING: 6173173
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

44
43

42
41

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 45
PROJECT No: 48742
DATE: 11 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp > 600kPa

0.5

0.9

1.0

1.2

U50

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - stiff to very stiff, brown mottled orange clay with
trace gravel (siltstone), humid

CLAY - very stiff to hard, brown, orange and grey shaly
clay with some gravel (sandstone), humid

Pit discontinued at 2.7m
(slow progress)

0.2

0.8

2.7

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 45
EASTING: 293029
NORTHING: 6173263
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

45
44

43
42

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 46
PROJECT No: 48742
DATE: 11 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa0.5

0.7

1.0

1.2

1.5

1.7

2.5

2.7

D

D

D

D



TOPSOIL - dark brown friable clay with some roots and
rootlets, humid to damp

CLAY - stiff, grey brown fissured clay with trace rootlets,
damp
(RESIDUAL SOIL)

SILTY CLAY - very stiff, orange brown mottled grey silty
clay with some sand and trace roots, humid to damp
(RESIDUAL SOIL)

TUFFACEOUS SANDSTONE - extremely low to low
strength, extremely to highly weathered, orange brown to
grey fine grained tuffaceous sandstone

Pit discontinued at 1.2m
(slow progress in low strength tuffaceous sandstone)

0.3

0.7

0.8

1.2

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 32
EASTING: 293633
NORTHING: 6173170
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

32
31

30
29

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 47
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 310-490kPa

pp = 380-510kPa

0.4

0.5

0.7

0.8

1.1

1.2

D

D

D



TOPSOIL - dark brown silty clay with some roots and
rootlets, humid to damp

CLAY - stiff, dark grey mottled red brown fissured clay,
humid to damp
(RESIDUAL SOIL)

SANDY CLAY - very stiff, light grey mottled orange brown
slightly sandy to sandy clay, humid to damp
(RESIDUAL SOIL)

CLAY - very stiff, dark brown grey fissured clay, humid to
damp
(RESIDUAL SOIL)

Pit discontinued at 2.9m
(refusal on low to medium strength sandstone)

0.35

1.2

1.9

2.9

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 20
EASTING: 293828
NORTHING: 6173166
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

20
19

18
17

LOGGED: RJH

REMARKS: Dx2 = two disturbed samples

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 48
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp > 600kPa

pp = 570->600kPa

pp = 300-420kPa

pp = 250-420kPa

pp = 330-350kPa

0.4

0.5

0.9

1.0

1.1

1.6

1.7

2.0

2.1

2.5

2.6

2.8

2.9

D

U

Dx2

Dx2

Dx2

Dx2

Dx2



TOPSOIL - brown grey clay with some roots and rootlets,
humid

CLAY - stiff, grey mottled orange brown fissured clay with
trace rootlets, humid to damp
(ALLUVIAL)

- becoming orange brown below 1.4m

- becoming orange brown mottled light grey slightly sandy
clay below 1.9m

SAND - orange brown mottled light to mid grey fine to
medium sand with some silt and clay, moist
(ALLUVIAL)

- becoming wet below 2.9m

Pit discontinued at 3.1m
(limit of investigation)

0.3

2.4

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 10
EASTING: 294094
NORTHING: 6173170
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

10
9

8
7

LOGGED: RJH

REMARKS: Dx2 = two disturbed samples

WATER OBSERVATIONS: Seepage below 2.9m

TEST PIT LOG

Depth
(m)

PIT No: 49
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 240-430kPa

pp = 580->600kPa

pp = 370-460kPa

pp = 130-230kPa

0.5

0.7

1.0

1.1

1.4

1.5

1.9

2.0

2.6

2.7

3.0

3.1

D
B

Dx2

Dx2

Dx2

Dx2

Dx2



TOPSOIL - brown clayey silt with some roots and rootlets,
humid to damp

SILTY SAND - medium dense, brown silty fine sand,
humid
(ALLUVIAL)

CLAY - stiff to very stiff, dark grey clay with some silt,
humid to damp
(ALLUVIAL)

- becoming light to mid grey mottled red brown below
2.0m

- becoming orange red brown mottled light grey below
2.3m

- with some moist pockets below 2.9m

Pit discontinued at 3.0m
(limit of investigation)

0.2

1.0

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 10
EASTING: 294406
NORTHING: 6173166
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

10
9

8
7

LOGGED: RJH

REMARKS: Dx2 = two disturbed samples

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 50
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 210-220kPa

pp = 180-250kPa

pp = 250-300kPa

pp = 140-160kPa

pp = 150-180kPa

0.5

0.6

1.0

1.1

1.6

1.7

2.1

2.2

2.4

2.5

2.9

3.0

Dx2

Dx2

Dx2

Dx2

Dx2

Dx2



TOPSOIL - brown slightly silty clay with some sand and
rootlets, humid

CLAY - very stiff, grey mottled brown clay with some
gravel (latite), humid

- gravel content increasing below 1.2m

LATITE -very low to low strength, extremely weathered,
grey and brown latite

Pit discontinued at 1.8m
(refusal on medium strength shale)

0.3

1.4

1.8

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 64
EASTING: 292962
NORTHING: 6173038
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

64
63

62
61

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 51
PROJECT No: 48742
DATE: 11 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 450-550kPa0.4

0.8

1.0

1.2

U50

D



TOPSOIL - brown slightly silty clay with trace gravel
(latite), humid

CLAY - very stiff to hard, brown clay with some gravel
(latite), humid

Pit discontinued at 0.5m
(refusal on high strength latite)

0.3

0.5

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 78
EASTING: 293232
NORTHING: 6172884
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

78
77

76
75

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 52
PROJECT No: 48742
DATE: 11 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa0.3

0.5

D



TOPSOIL - brown silty gravelly (latite) clay with some
rootlets, humid

GRAVELLY CLAY - very stiff to hard, brown slightly silty
gravelly (latite) clay with trace sand, humid

- gravel content increasing below 1.2m

Pit discontinued at 1.7m
(slow progress)

0.3

1.7

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 62
EASTING: 293229
NORTHING: 6173174
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

62
61

60
59

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 53
PROJECT No: 48742
DATE: 11 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa0.5

0.7

1.0

1.2

1.5

1.7

D

D

D



TOPSOIL - brown slightly silty clay with some sand and
rootlets, humid

CLAY - stiff, grey mottled orange clay, humid

SANDSTONE - very low to low strength, moderately
weathered, brown and grey sandstone

Pit discontinued at 1.0m
(refusal on medium strength sandstone)

0.3

0.8

1.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 40
EASTING: 293823
NORTHING: 6172869
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

40
39

38
37

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 54
PROJECT No: 48742
DATE: 11 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 410-430kPa0.5

0.8

1.0

U50

D



TOPSOIL - brown slightly sandy clay with some rootlets
and trace sand, humid

SANDY CLAY - firm, brown mottled orange sandy clay,
humid

CLAY - stiff, dark brown slightly sandy clay, damp to moist

Pit discontinued at 3.2m
(limit of investigation)

0.4

2.3

3.2

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 12
EASTING: 294142
NORTHING: 6172953
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

12
11

10
9

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 55
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 40-70kPa

pp = 40-90kPa

pp = 80-140kPa

pp = 170-210kPa

0.5

0.7

1.1

1.3

2.0

2.2

3.0

3.2

D

U50

D

D

D



TOPSOIL - brown clayey silt with some roots and rootlets,
humid to damp

CLAY - stiff, dark grey mottled orange brown clay with
some silt and trace rootlets, humid to damp
(ALLUVIAL)

- firm below 0.75m

CLAY - stiff to very stiff, red brown clay, humid to damp
(ALLUVIAL)

- becoming stiff, red brown mottled light grey below 2.8m

Pit discontinued at 3.0m
(limit of investigation)

0.35

1.7

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 12
EASTING: 294143
NORTHING: 6172953
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

12
11

10
9

LOGGED: RJH

REMARKS: Dx2 = two disturbed samples

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 56
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 320-450kPa

pp = 150-210kPa

pp = 170-250kPa

pp = 200=370kPa

pp = 160-210kPa

pp = 100-150kPa

0.5

0.6

1.0

1.1

1.4

1.5

2.0

2.1

2.4

2.5

2.9

3.0

Dx2

Dx2

Dx2

Dx2

Dx2

Dx2



TOPSOIL - brown silty clay with some gravel (sandstone,
ironstone), humid

CLAY - hard, grey and brown clay with some gravel
(sandstone), humid

SANDSTONE - very low to low strength, extremely
weathered, grey and orange sandstone

- becoming extremely low strength below 1.8m

Pit discontinued at 2.5m
(refusal on medium strength sandstone)

0.4

1.3

2.5

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 42
EASTING: 292879
NORTHING: 6172146
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

42
41

40
39

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 57
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp > 600kPa

0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

D

D

D

D



TOPSOIL - brown silty clay with some sand and rootlets,
humid

CLAY - stiff, brown mottled orange clay with some gravel
(siltstone), humid

SILTSTONE - very low to low strength, extremely
weathered, grey and orange siltstone

Pit discontinued at 2.4m
(slow progress)

0.3

0.7

2.4

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 20
EASTING: 293514
NORTHING: 6172852
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

20
19

18
17

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 58
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa0.5

0.7

1.0

1.2

2.0

2.2

D, B

D

D



TOPSOIL - brown slightly silty clay with some rootlets and
trace sand, humid

SAND - loose to medium dense, brown fine to medium
sand with trace gravel (ironstone) and silt, humid

SAND - loose to medium dense, orange brown fine to
medium sand with trace clay and gravel (ironstone),
humid

Pit discontinued at 3.0m
(limit of investigation)

0.5

1.4

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 12
EASTING: 293428
NORTHING: 6172495
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

12
11

10
9

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 59
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

0.5

0.7

1.0

1.2

1.5

1.7

2.5

2.7

D

D

D

D



TOPSOIL - brown silty clay with some rootlets

CLAY - very stiff to hard, brown clay with some silt

CLAYEY SAND - medium dense, light brown clayey fine
to medium grained sand

CLAY - very stiff to hard, brown slightly sandy clay

Pit discontinued at 3.0m
(limit of investigation)

0.3

1.5

1.7

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 294972
NORTHING: 6172506
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 60
PROJECT No: 48742
DATE: 13 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 370-550kPa

pp > 600kPa

0.0

0.3

0.6

0.7

1.0

1.2

1.5

1.7

2.0

2.2

2.5

2.8

3.0

D

D

U50

D, D

D, D

D

D, D

D



TOPSOIL - grey clay with some silt, roots and rootlets,
damp

CLAY - grey slightly silty clay with trace rootlets, humid to
damp (ALLUVIAL)

SILTY SAND - orange brown silty fine to medium sand
with trace rootlets, humid (ALLUVIAL)

- becoming humid to damp below 1.3m

- with some clay below 2.4m

Pit discontinued at 3.0m
(limit of investigation)

0.3

0.6

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 294131
NORTHING: 6172514
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 61
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 170-300kPa

0.5

0.6

1.0

1.1

1.5

1.6

2.0

2.1

2.4

2.5

2.9

3.0

D, D

D, D

D, D

D, D

D, D

D, D



TOPSOIL - brown slightly silty clay with some rootlets and
trace gravel (latite), humid

CLAY - stiff, brown mottled orange slightly sandy clay with
some gravel (latite), humid

- gravel content increasing below 0.9m with some cobbles
(latite)

- becoming damp to moist below 1.2m

Pit discontinued at 2.6m
(limit of investigation)

0.3

2.6

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 36
EASTING: 292213
NORTHING: 6171527
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

36
35

34
33

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: Groundwater seepage at 2.0m

TEST PIT LOG

Depth
(m)

PIT No: 62
PROJECT No: 48742
DATE: 09 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 200-270kPa0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

D

D

D

D



TOPSOIL - dark brown slightly silty clay with some
rootlets, humid

SANDY CLAY - stiff, red-brown sandy clay with trace
gravel (sandstone), humid

SANDSTONE - very low to low strength, slightly
weathered, orange brown fine to medium grained
sandstone

Pit discontinued at 1.7m
(refusal on medium strength sandstone)

0.3

1.4

1.7

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 62
EASTING: 291586
NORTHING: 6172398
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

62
61

60
59

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 63
PROJECT No: 48742
DATE: 09 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 310-450kPa0.5

0.7

1.0

1.2

1.5

1.7

D, B

D

D



TOPSOIL - brown silty clay with some rootlets, humid

GRAVELLY CLAY - very stiff to hard, orange brown
mottled grey slightly sandy gravelly (sandstone, latite) clay
with some cobbles (sandstone, latite), humid

LATITE - very low strength, extremely weathered, orange,
brown and grey latite
Pit discontinued at 1.4m
(slow progress)

0.2

1.3

1.4

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 58
EASTING: 292091
NORTHING: 6172141
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

58
57

56
55

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 64
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa0.5

0.7

1.0

1.2

D, B

D



CLAY - firm, dark brown slightly sandy clay, moist

CLAY - firm to stiff, grey mottled orange slightly sandy clay
with some gravel (sandstone, latite), moist

- becoming stiff below 1.8m

Pit discontinued at 3.0m
(limit of investigation)

1.4

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 18
EASTING: 292600
NORTHING: 6172347
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

18
17

16
15

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: Groundwater seepage at 1.2m

TEST PIT LOG

Depth
(m)

PIT No: 65
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 70-90kPa

pp = 50-90kPa

pp = 110-150kPa

0.5

0.7

1.1

1.5

1.7

2.5

2.7

D

U50

D

D



TOPSOIL - brown silty clay with some gravel (ironstone)
and rootlets, humid

CLAY - very stiff to hard, grey brown slightly silty clay,
humid

CLAY - very stiff to hard, brown mottled orange clay with
some sand and gravel (ironstone), humid

Pit discontinued at 3.0m
(limit of investigation)

0.3

0.7

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 18
EASTING: 293067
NORTHING: 6172340
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

18
17

16
15

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 66
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 510-600kPa0.5

0.6

1.0

1.2

1.5

1.7

2.5

2.7

D

U50

D

D

D



TOPSOIL - brown silty clay with some rootlets

CLAYEY SAND - medium dense, brown clayey fine sand
and silt

SANDY CLAY - very stiff to hard, brown mottled grey
sandy clay

SAND - loose, grey and brown medium to coarse sand
with some silt and clay

SANDY CLAY - soft to firm, brown and grey sandy clay
with some alluvial gravel, moist to wet

Pit discontinued at 3.0m
(limit of investigation)

0.3

1.2

1.8

2.7

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 12
EASTING: 293786
NORTHING: 6172357
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

12
11

10
9

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 67
PROJECT No: 48742
DATE: 13 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 360-490kPa

pp = 30-70kPa

0.0

0.3

0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

2.5

2.7

2.8

3.0

D

D, D, B

D, D

D, D

D, D

D

D, D



TOPSOIL - grey brown slightly silty clay with some roots
and rootlets, humid

CLAY - very stiff, grey brown highly fissured silty clay with
trace rootlets, humid (ALLUVIAL)

SILTY SAND - medium dense to dense, orange grey
brown silty fine to medium sand, humid (ALLUVIAL)

- becoming slightly clayey below 1.8m

- becoming humid to damp below 2.4m

SANDY CLAY - stiff, red brown mottled light grey slightly
sandy to sandy clay, damp (ALLUVIAL)

Pit discontinued at 3.0m
(limit of investigation)

0.3

0.7

2.8

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 293922
NORTHING: 6172347
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 68
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

PP = 110-150kPa

0.5

0.6

1.0

1.1

1.8

1.9

2.4

2.5

2.9

3.0

D, D

D, D

D, D

D, D

D, D



TOPSOIL - brown grey slightly silty clay with some roots
and rootlets, humid

CLAY - stiff to verys tiff, grey mottled brown highly fissured
clay with some silt and trace rootlets, humid

SANDY SILT - medium dense, orange brown sandy silt,
humid (ALLUVIAL)

CLAY - firm to stiff, light to mid grey clay with some silt,
damp (ALLUVIAL)

SANDY CLAY - firm, grey mottled orange red brown
slightly sandy to sandy clay, damp (ALLUVIAL)

Pit discontinued at 3.1m
(limit of investigation)

0.3

1.0

2.5

2.8

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 13
EASTING: 294051
NORTHING: 6172340
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

13
12

11
10

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 69
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 580->600kPa

pp = 90-130kPa

pp = 80-90kPa

0.5

0.6

1.0

1.1

1.5

1.6

2.0

2.1

2.6

2.7

3.0

D

D

D

D

D

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - stiff, dark brown mottled red slightly sandy clay
with some gravel (sandstone), humid

- with some sand below 1.8m

- becoming very stiff to hard below 2.4m

Pit discontinued at 3.1m
(limit of investigation)

0.4

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 28
EASTING: 293242
NORTHING: 6172285
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

28
27

26
25

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 70
PROJECT No: 48742
DATE: 09 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 570->600kPa

pp = 550-600kPa

pp = 590-600kPa

0.5

0.7

1.0

1.2

1.5

1.7

2.5

2.7

D, B

D

D

D



TOPSOIL - brown silty clay with some rootlets, humid

- trace ceramic fragments observed within topsoil

CLAY - stiff, brown mottled orange clay with trace sand,
humid

CLAY - very stiff to hard, brown and grey slightly sandy
clay with some gravel (latite), humid

CLAY - very stiff to hard, brown mottled orange clay with
some gravel (latite) and trace sand, humid

- gravel content increasing and becoming damp below
2.4m

Pit discontinued at 3.0m
(limit of investigation)

0.3

1.2

1.7

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 26
EASTING: 293027
NORTHING: 6172584
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

26
25

24
23

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 71
PROJECT No: 48742
DATE: 09 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 350-390kPa

pp = 550-600kPa

pp = 380-500kPa

pp = 400-600kPa

0.5

0.7

1.0

1.2

1.5

1.7

2.5

2.7

D

D

D

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - very stiff to hard, orange and grey clay with some
sand and gravel (sandstone, latite), humid

Pit discontinued at 3.1m
(limit of investigation)

0.3

3.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 38
EASTING: 291795
NORTHING: 6172082
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

38
37

36
35

LOGGED: AAW

REMARKS: Metal rod, some plastic at surface

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 72
PROJECT No: 48742
DATE: 09 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 450-540kPa0.5

0.7

1.0

1.2

1.5

1.7

2.5

2.7

D, B

D

D

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - stiff to very stiff, grey mottled orange slightly sandy
clay, humid

CLAY - very stiff to hard, yellow orange clay with some
gravel (latite), humid

Pit discontinued at 1.8m
(refusal on high strength latite)

0.4

1.2

1.8

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 52
EASTING: 293219
NORTHING: 6173756
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

52
51

50
49

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 73
PROJECT No: 48742
DATE: 09 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 150-210kPa

pp = 190-210kPa

pp = 270-400kPa

0.5

0.7

1.0

1.2

1.5

1.7

D

D

D



TOPSOIL - brown silty clay with some sand and rootlets,
humid
GRAVELLY CLAY - stiff to very stiff, orange and grey
gravelly (latite) clay with some sand, humid

- gravel content increasing below 0.8m

Pit discontinued at 1.1m
(refusal on medium strength latite)

0.1

1.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 40
EASTING: 291496
NORTHING: 6171446
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

40
39

38
37

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 74
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 170-290kPa0.5

0.7

0.9

1.0

D

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - stiff to very stiff, brown mottled orange slightly
gravelly (sandstone) clay, humid

Pit discontinued at 1.1m
(refusal on medium strength sandstone)

0.3

1.1

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 36
EASTING: 292541
NORTHING: 6172394
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

36
35

34
33

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 75
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

0.5

0.7

1.0

1.1

U50

D



TOPSOIL - brown silty sand with some fine to medium
gravel sized pockets of clay, roots and rootlets, humid to
damp

SILTY SAND - medium dense, brown silty fine to medium
sand with trace rootlets, humid to damp (ALLUVIUM)

SILTY CLAY - stiff, grey highly fissured silty clay, humid to
damp (ALLUVIAL)

SILTY SAND - brown silty fine to medium sand, humid
(ALLUVIAL)

- becoming slightly clayey to clayey below 2.3m

Pit discontinued at 3.0m
(limit of investigation)

0.3

0.8

1.4

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 293580
NORTHING: 6172204
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 76
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

0.5

0.6

0.7

1.0

1.1

1.5

1.6

1.9

2.0

2.5

2.6

2.9

3.0

B
D

Dx2

Dx2

Dx2

Dx2

Dx2



TOPSOIL - grey brown slightly silty clay with some roots
and rootlets, humid

CLAY - stiff, grey mottled brown highly fissured slightly
silty clay with trace rootlets, humid (ALLUVIAL)

CLAY - very stiff, light to mid grey mottled orange brown
fissured clay with some silt, damp (ALLUVIAL)

- with some sand below 2.9m

Pit discontinued at 3.0m
(limit of investigation)

0.2

1.9

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 293728
NORTHING: 6172157
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 77
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp = 460->600kPa

pp = 320-480kPa

pp = 260-280kPa

pp = 260-410kPa

0.5

0.6

1.0

1.1

1.5

1.6

2.0

2.1

2.4

2.5

2.9

3.0

D, D

D, D

D, D

D, D

D, D

D, D



TOPSOIL - grey brown fissured slightly silty clay with
some roots and rootlets, humid

SILTY SAND - medium dense, orange brown silty sand,
humid (ALLUVIAL)

GRAVELLY CLAY - very stiff, light to mid grey medium to
coarse gravelly (sandstone, ironstone) clay, damp
(COLLUVIUM)

CLAY - stiff to very stiff, light to mid grey clay with some
gravel and trace sand, damp (RESIDUAL)

Pit discontinued at 3.0m
(limit of investigation)

0.2

1.5

2.0

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 293945
NORTHING: 6172191
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 78
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 270-360kPa

pp = 300-480kPa

pp = 260-270kPa

pp = 170-220kPa

0.5

0.6

1.0

1.1

1.6

1.7

2.0

2.1

2.4

2.5

2.9

3.0

D, D

D, D

D, D

D, D

D, D

D, D



TOPSOIL - brown clayey silt with some roots and rootlets,
humid

CLAY - very stiff, grey mottled brown friable silty clay with
trace rootlets, humid (ALLUVIAL)

CLAY - stiff to very stiff, grey mottled brown fissured clay,
humid to damp (ALLUVIAL)

- becoming light grey mottled orange brown below 1.5m

SANDY CLAY - very stiff, orange red brown mottled light
grey sandy clay with pockets of sand, humid to damp
(ALLUVIAL)

- becoming stiff below 2.9m

Pit discontinued at 3.2m
(limit of investigation)

0.25

0.8

1.8

3.2

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 12
EASTING: 294105
NORTHING: 6172187
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

12
11

10
9

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 79
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp > 600kPa

pp = 450-570kPa

pp = 390-550kPa

pp = 300-330kPa

pp = 130-170kPa

0.5

0.6

1.0

1.1

1.4

1.5

1.9

2.0

2.4

2.5

3.1

3.2

D

D

D

D

D

D



TOPSOIL - dark brown silty clay with some gravel
(medium to coarse sandstone), roots and rootlets, humid
to damp

CLAY - stiff, brown grey slightly silty gravelly (medium to
coarse sandstone) clay with trace rootlets, damp
(RESIDUAL SOIL)

TUFFACEOUS SANDSTONE - extremely low to very low
strength, extremely to highly weathered, brown to orange
brown fine grained tuffaceous sandstone with some low to
medium strength gravel to cobble sized blocks

Pit discontinued at 1.3m
(very slow progress in low to medium strength sandstone)

0.25

0.9

1.3

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 294291
NORTHING: 6172189
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 80
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 70-150kPa0.5

0.6

0.9

1.0

D

D



TOPSOIL - grey brown slightly sandy clay with some silt,
roots and rootlets, humid to damp

CLAYEY SILTY SAND - medium dense, brown slightly
clayey to clayey silty fine to medium sand with trace
rootlets (ALLUVIAL)

SILTY SAND - loose to medium dense, orange brown
slightly silty to silty sand, humid (ALLUVIAL)

- becoming slightly clayey below 1.5m

SANDY CLAY - very stiff, orange red brown sandy clay
with some silt, humid to damp (ALLUVIAL)

Pit discontinued at 3.0m
(limit of investigation)

0.3

0.8

2.0

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 293452
NORTHING: 6171987
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 81
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 500->600kPa

pp = 470->600kPa

pp = 260-320kPa

0.5

0.6

1.0

1.1

1.5

1.6

2.1

2.2

2.4

2.5

2.9

3.0

D, D

D, D

D, D

D, D

D, D

D, D



TOPSOIL - brown slightly clayey to clayey fine to medium
sand with some silt, roots and rootlets, humid to damp

SILTY SAND - medium dense, brown silty fine to medium
sand with trace rootlets, humid (ALLUVIAL)

SILTY CLAY - very stiff, grey mottled brown fissured silty
clay, humid to damp (ALLUVIAL)

SANDY CLAY - hard, grey mottled orange brown sandy
clay, humid to damp (ALLUVIUM)

Pit discontinued at 3.0m
(limit of investigation)

0.3

0.8

2.8

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 293552
NORTHING: 6172055
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

14
13

12
11

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 82
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp = 420->600kPa

pp = 300kPa

pp > 600kPa

pp = 420-580kPa

0.5

0.6

1.0

1.1

1.5

1.6

2.1

2.2

2.4

2.5

2.9

3.0

D, D

D, D

D, D

D, D

D, D

D, D



TOPSOIL - mid to dark grey clay with some roots and
rootlets, humid to damp

CLAY - very stiff, mid to dark grey heavily fissured slightly
silty clay with trace rootlets, humid (ALLUVIAL)

CLAY - hard, grey mottled orange brown fissured clay,
humid to damp (ALLUVIAL)

- with some silt below 2.5m

SILTY CLAY - grey mottled red brown silty clay, humid to
damp (ALLUVIAL)

Pit discontinued at 3.0m
(limit of investigation)

0.25

1.4

2.8

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 15
EASTING: 293742
NORTHING: 6172038
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

15
14

13
12

LOGGED: RJH

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 83
PROJECT No: 48742
DATE: 10 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 230-530kPa

pp = 570->600kPa

pp = 520-540kPa

pp = 470-530kPa

pp = 430-460kPa

pp = 220-270kPa

0.5

0.6

1.0

1.1

1.6

1.7

1.9

2.0

2.4

2.5

2.9

3.0

D, D

D, D

D, D

D, D

D, D

D, D



TOPSOIL - brown silty clay with some rootlets, humid

SAND - medium dense, brown slightly clayey fine to
medium grained sand, humid

CLAY - firm to stiff, grey mottled orange brown slightly
sandy clay with trace gravel (sandstone), humid

- becoming very stiff below 1.8m

SANDY CLAY - variable firm to very stiff, orange and grey
sandy clay with some gravel (sandstone), humid

Pit discontinued at 3.0m
(limit of investigation)

0.3

0.9

2.6

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 24
EASTING: 291670
NORTHING: 6171553
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

24
23

22
21

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 84
PROJECT No: 48742
DATE: 09 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 70-120kPa

pp = 180-240kPa

pp = 310-370kPa

pp = 260-410kPa

0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

2.8

3.0

D

D

D

D

D



TOPSOIL - brown silty clay with some rootlets, humid

SILTY CLAY - stiff, brown silty clay with some sand,
humid

CLAY - very stiff to hard, brown mottled orange clay with
some gravel (sandstone, latite) and sand, humid

- becoming gravelly (sandstone, latite) clay and moist
below 1.9m

Pit discontinued at 2.7m
(slow progress)

0.3

0.9

2.7

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: -
EASTING: 292049
NORTHING: 6171685
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

LOGGED: AAW

REMARKS: A = Potential acid sulphate soil sample

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 85
PROJECT No: 48742
DATE: 13 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp > 600kPa

0.0

0.2

0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

2.5

2.7

A

D, A

D, A

D, A

A

D, A



TOPSOIL - brown silty clay with some rootlets, humid

GRAVELLY CLAY - hard, brown red and black gravelly
(latite, siltstone) clay, humid

Pit discontinued at 2.6m
(limit of investigation)

0.2

2.6

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: -
EASTING: 292079
NORTHING: 6171963
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

LOGGED: AAW

REMARKS: A = Potential acid sulphate soil sample

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 86
PROJECT No: 48742
DATE: 13 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp > 600kPa

pp > 600kPa

0.0

0.2

0.5

0.7

0.9

1.0

1.2

1.5

1.7

2.4

2.6

A

A

U50

D

D

D



TOPSOIL - brown silty clay with some gravel (ironstone)
and rootlets, humid

CLAY - very stiff to hard, orange brown clay with some
sand and gravel (latite), humid

- gravel content increasing below 0.8m

LATITE - very low to low strength, slightly weathered,
black, red and grey latite

Pit discontinued at 1.5m
(refusal on medium strength latite)

0.3

1.3

1.5

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 27
EASTING: 291613
NORTHING: 6171977
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

27
26

25
24

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 87
PROJECT No: 48742
DATE: 09 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 380-540kPa0.5

0.7

1.0

1.2

1.3

1.5

D

D

D



TOPSOIL - brown silty clay with some sand and rootlets,
humid

CLAY - very stiff, dark brown slightly sandy clay with some
silt and gravel (ironstone), humid

SAND - loose, brown fine to medium slightly clayey fine to
medium grained sand with some gravel (ironstone), humid

SAND - loose, orange brown slightly clayey medium to
coarse grained sand with some gravel (ironstone,
sandstone), humid

Pit discontinued at 3.0m
(limit of investigation)

0.3

0.9

2.2

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 18
EASTING: 291459
NORTHING: 6171699
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

18
17

16
15

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 88
PROJECT No: 48742
DATE: 09 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 450-550kPa0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

2.8

3.0

D

D

D

D

D



TOPSOIL - brown silty clay with some rootlets, humid

CLAY - stiff, grey mottled brown slightly sandy clay, humid

- becoming very stiff below 1.2m

- extremely low strength sandstone band at 1.8-2.3m

- becoming gravelly (sandstone) clay below 2.6m

Pit discontinued at 3.0m
(limit of investigation)

0.4

3.0

Results &
Comments

Sampling & In Situ Testing

1

2

3

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: -
EASTING: 292888
NORTHING: 6172755
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Proposed Urban Development

1

2

3

R
L

RIG: New Holland LB110B backhoe - 450mm bucket

LOCATION: Calderwood

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

LOGGED: AAW

REMARKS:

WATER OBSERVATIONS: No free groundwater observed

TEST PIT LOG

Depth
(m)

PIT No: 89
PROJECT No: 48742
DATE: 09 Nov 09
SHEET 1  OF  1

5 10 15 20

Dynamic Penetrometer Test
(blows per 150mm)

 Sand Penetrometer  AS1289.6.3.3
 Cone Penetrometer  AS1289.6.3.2

pp = 180-240kPa

pp = 300-380kPa

pp = 310-390kPa

pp = 350-410kPa

0.5

0.7

1.0

1.2

1.5

1.7

2.0

2.2

2.8

3.0

D

D

D

D

D



TOPSOIL - dark brown clay with some roots and rootlets,
humid
CLAY - firm, dark brown clay with some sand and silt with
trace rootlets, humid to damp

- becoming soft to firm below 2.0m

- becoming firm, grey mottled orange brown slightly sandy
clay below 3.0m (ALLUVIUM)

SANDY CLAY - firm, grey mottled orange brown sandy
clay, humid to damp (ALLUVIUM)

SAND - very loose, orange brown fine to medium grained
sand with some silt, humid (ALLUVIUM)

SANDY CLAY - very stiff, slightly gravelly (medium to
coarse sandstone) sandy clay, wet (RESIDUAL SOIL)

- becoming firm to stiff below 6.42m

TUFFACEOUS SANDSTONE - extremely low to very low
strength, extremely to highly weathered, orange brown
tuffaceous sandstone

- becoming very low to low strength below 7.24m

Bore discontinued at 8.57m
(refusal on low to medium strength sandstone)

0.15

3.5

4.7

6.0

6.72

8.57

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Results &
Comments

Sampling & In Situ Testing

1

2

3

4

5

6

7

8

9

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 16
EASTING: 293421
NORTHING: 6172019
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Master Planning Geotechnical Study

1

2

3

4

5

6

7

8

9

R
L

RIG: Gemco 210B

LOCATION: Calderwood

BORE No: 101
PROJECT No: 48742
DATE: 02 Nov 09
SHEET 1  OF  1

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

16
15

14
13

12
11

10
9

8
7

LOGGED: RJH CASING: -DRILLER: Paul Boers
TYPE OF BORING: SFA (v-bit) to 7.24m, SFA (TC-bit) to 8.57m
WATER OBSERVATIONS: Free groundwater observed at 6.0m, at 6.2m after 30 minutes
REMARKS: No well installed

Depth
(m)

BOREHOLE LOG 

Well
Construction

Details

1.0

1.45

2.0

2.45

3.0

3.45

4.5

4.95

6.0

6.24

S

S

S

S

S

2,2,3
N = 5

2,2,2
N = 4

2,3,4
N = 7

3,3,2
N = 5

7,9/110mm,-
refusal



TOPSOIL - brown clay with some roots and rootlets,
humid
CLAY - firm, dark orange brown grey clay with trace sand
and rootlets, humid to damp (ALLUVIUM)

SAND - very loose, orange brown fine to medium sand
with some silt, humid (ALLUVIUM)

- becoming very loose to loose, fine to coarse grained
sand with some silt and trace medium to coarse gravel
(quartz) below 3.0m

- becoming loose below 4.5m

- becoming medium dense below 5.15m

CLAYEY SAND - medium dense, orange brown to grey
slightly gravelly (medium to coarse sandstone) clayey fine
to coarse grained sand, damp (RESIDUAL SOIL)

TUFFACEOUS SANDSTONE - extremely low to very low
strength, extremely to highly weathered, orange brown
tuffaceous sandstone

- becoming very low to low strength below 8.20m
Bore discontinued at 8.27m
(refusal on low to medium strength sandstone)

0.2

2.1

6.0
6.15

8.27

backfill

bentonite

case

sand

screen

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Results &
Comments

Sampling & In Situ Testing

1

2

3

4

5

6

7

8

9

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 16
EASTING: 293324
NORTHING: 6172066
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Master Planning Geotechnical Study

1

2

3

4

5

6

7

8

9

R
L

RIG: Gemco 210B

LOCATION: Calderwood

BORE No: 102
PROJECT No: 48742
DATE: 02 Nov 09
SHEET 1  OF  1

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

16
15

14
13

12
11

10
9

8
7

LOGGED: RJH CASING: -DRILLER: Paul Boers
TYPE OF BORING: SFA (v-bit) to 8.20m, SFA (TC-bit) to 8.27m
WATER OBSERVATIONS: Free groundwater observed at 6.0m
REMARKS: Water level dipped 4/12/09

Depth
(m)

BOREHOLE LOG 

Well
Construction

Details

1.0

1.45

2.0

2.45

3.0

3.45

4.5

4.95

6.0

6.3

S

S

S

S

S

2,2,3
N = 5

2,1,1
N = 2

2,2,3
N = 5

3,3,3
N = 6

3,16,-
refusal



SILTY SAND - brown silty fine grained sand, humid

CLAY - stiff to very stiff, dark grey clay with some silt,
humid

- becoming damp to moist

SILTY CLAY - stiff, light grey silty clay, moist to wet

- saturated

SILTSTONE
Bore discontinued at 6.48m
(TC-bit refusal)

1.6

4.0

6.4
6.48

bentonite

case

sand

screen

W
at

er

D
ep

th

S
am

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Results &
Comments

Sampling & In Situ Testing

1

2

3

4

5

6

7

8

9

Ty
pe

Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 16
EASTING: 294590
NORTHING: 6174429
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Master Planning Geotechnical Study

1

2

3

4

5

6

7

8

9

R
L

RIG: Gemco 210B

LOCATION: Calderwood

BORE No: 103
PROJECT No: 48742
DATE: 25 Nov 09
SHEET 1  OF  1

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

16
15

14
13

12
11

10
9

8
7

LOGGED: CCK CASING: -DRILLER: Paul Boers
TYPE OF BORING: 140mm SFA
WATER OBSERVATIONS: Free groundwater observed at 4.5m
REMARKS: Water level dipped 4/12/09

Depth
(m)

BOREHOLE LOG 

Well
Construction

Details



TOPSOIL - brown silt topsoil
CLAY - firm, brown clay with some roots and trace gravel

SILTSTONE - extremely low strength, moderately
weathered, light grey siltstone

- becoming dark grey

- becoming light grey

Bore discontinued at 3.0m
(slow progress in shale)
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Initials:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 16
EASTING: 293216
NORTHING: 6173922
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Master Planning Geotechnical Study
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R
L

RIG: Gemco 210B

LOCATION: Calderwood

BORE No: 104
PROJECT No: 48742
DATE: 25 Nov 09
SHEET 1  OF  1

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level
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LOGGED: CCK CASING: -DRILLER: Paul Boers
TYPE OF BORING: 140mm SFA
WATER OBSERVATIONS: No free groundwater observed
REMARKS: No well installed due to dry conditions and shallow rock.

Depth
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BOREHOLE LOG 
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Construction

Details



TOPSOIL - brown clayey silt with some rootlets

SILTY CLAY - dark brown silty clay, humid

- with some gravel

SILTY SAND - light brown/yellow silty sand with some
sandstone gravel, humid

SILTY SANDY CLAY - light brown silty sandy clay with
some sandstone gravel, damp

CLAY - light grey clay with trace silt, damp to moist

- becoming yellow with a trace of fine sand, damp

CLAY - yellow brown clay with some sand and quartz
gravel, wet

SILTSTONE - low strength, extremely weathered siltstone

Bore discontinued at 5.48m
(slow progress in siltstone)
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Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 14
EASTING: 293220
NORTHING: 6174104
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Master Planning Geotechnical Study
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RIG: Gemco 210B

LOCATION: Calderwood

BORE No: 105
PROJECT No: 48742
DATE: 25 Nov 09
SHEET 1  OF  1

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level
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LOGGED: CCK CASING: -DRILLER: Paul Boers
TYPE OF BORING: 140mm SFA
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Water level dipped 4/12/09

Depth
(m)

BOREHOLE LOG 

Well
Construction

Details



TOPSOIL - brown clay and silt with some rootlets

CLAY - very stiff, dark grey clay, humid

CLAY - very stiff, brown clay, damp

- becoming moist

SILTY CLAY - firm, yellow brown silty clay, moist

- saturated

- with some fine grained sand

- with some gravel

Bore discontinued at 8.2m
(refusal on rock/gravel)
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CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: 10
EASTING: 294387
NORTHING: 6173297
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Master Planning Geotechnical Study
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RIG: Gemco 210B

LOCATION: Calderwood

BORE No: 106
PROJECT No: 48742
DATE: 25 Nov 09
SHEET 1  OF  1

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level
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LOGGED: CCK CASING: -DRILLER: Paul Boers
TYPE OF BORING: 140mm SFA
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Water level dipped 4/12/09

Depth
(m)

BOREHOLE LOG 

Well
Construction

Details



TOPSOIL - brown silty clay topsoil with some rootlets

CLAY - stiff, brown clay, humid

CLAY - stiff, yellow brown clay, damp

- with some silt and trace fine grained sand

- becoming moist

- becoming saturated

Bore discontinued at 7.7m
(target depth reached)
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SURFACE LEVEL: 10
EASTING: 294150
NORTHING: 6173129
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND
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Master Planning Geotechnical Study
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RIG: Gemco 210B

LOCATION: Calderwood

BORE No: 107
PROJECT No: 48742
DATE: 25 Nov 09
SHEET 1  OF  1

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level
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LOGGED: CCK CASING: -DRILLER: Paul Boers
TYPE OF BORING: 140mm SFA
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Water level dipped 4/12/09

Depth
(m)

BOREHOLE LOG 

Well
Construction

Details



TOPSOIL - brown clayey silt
CLAYEY SILT - light grey clayey silt, humid

CLAY - firm, grey mottled yellow clay, damp

CLAY - firm, brown clay, damp to moist

CLAY - yellow brown clay with trace sand and gravel,
moist

- sand content increasing, becoming saturated

- gravel content increasing

SANDSTONE - low strength, extremely weathered
sandstone
Bore discontinued at 5.65m
(target depth reached)
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SURFACE LEVEL: 19
EASTING: 292585
NORTHING: 6174410
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND
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Master Planning Geotechnical Study
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RIG: Gemco 210B

LOCATION: Calderwood

BORE No: 108
PROJECT No: 48742
DATE: 26 Nov 09
SHEET 1  OF  1

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level
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LOGGED: CCK CASING: -DRILLER: Paul Boers
TYPE OF BORING: 140mm SFA
WATER OBSERVATIONS: Free groundwater observed at 2.0m after installing piezometer
REMARKS: Water level dipped 4/12/09

Depth
(m)

BOREHOLE LOG 
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Construction

Details



TOPSOIL - brown silty sandy clay topsoil

CLAYEY GRAVEL - medium dense, 10mm sandstone
gravel in a clay matrix, humid

GRAVELLY CLAY - brown sandstone gravelly clay with
some sand, humid (weathered rock)

SANDSTONE
Bore discontinued at 4.0m
(slow progress in weathered rock)
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SURFACE LEVEL: 21
EASTING: 292990
NORTHING: 6172385
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Delfin Lend Lease
Master Planning Geotechnical Study
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RIG: Gemco 210B

LOCATION: Calderwood

BORE No: 109
PROJECT No: 48742
DATE: 26 Nov 09
SHEET 1  OF  1

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level
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LOGGED: CCK CASING: -DRILLER: Paul Boers
TYPE OF BORING: 140mm SFA
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Water level dipped 4/12/09

Depth
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BOREHOLE LOG 

Well
Construction

Details



TOPSOIL - brown silty clay topsoil, humid

CLAY - stiff, dark grey clay, humid to damp

CLAY - stiff to very stiff, yellow brown mottled grey clay
with some silt and trace sand, damp

SANDY CLAY - stiff, yellow brown sandy clay, damp to
moist
- gravel band

CLAY - stiff, dark brown clay with some sand and silt,
damp

- becoming wet

- gravel bands

SANDSTONE - extremely weathered, extremely low
strength, sandstone
Bore discontinued at 8.5m
(slow progress in sandstone)
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LOCATION: Calderwood

BORE No: 110
PROJECT No: 48742
DATE: 26 Nov 09
SHEET 1  OF  1

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level
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LOGGED: CCK CASING: -DRILLER: Paul Boers
TYPE OF BORING: 140mm SFA
WATER OBSERVATIONS: Free groundwater observed at 1.4m after piezometer installation
REMARKS: Water level dipped 4/12/09

Depth
(m)

BOREHOLE LOG 

Well
Construction

Details



SILT - loose, brown silt with trace sand, humid

- gravel bands (quartz)

- with some sand

SAND - loose to medium dense, brown medium grained
sand with some silt

SAND AND CLAY - fine grained sand and brown clay with
trace fine gravel, moist to wet

- becoming saturated

- gravel bands

SANDSTONE - extremely weathered, extremely low
strength sandstone
Bore discontinued at 5.5m
(slow progress in sandstone)
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SURFACE LEVEL: 13
EASTING: 293593
NORTHING: 6172311
DIP/AZIMUTH: 90°/--
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Master Planning Geotechnical Study

1

2

3

4

5

6

7

8

9

R
L

RIG: Gemco 210B

LOCATION: Calderwood

BORE No: 111
PROJECT No: 48742
DATE: 25 Nov 09
SHEET 1  OF  1

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level
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LOGGED: CCK CASING: -DRILLER: Paul Boers
TYPE OF BORING: 140mm SFA
WATER OBSERVATIONS: No free groundwater observed
REMARKS: No well installed, gravel collapse at 1.5m and 3.0m
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Details



TOPSOIL - loose, brown silt with trace sand, humid

SAND - loose, brown medium grained sand with some silt

- gravel bands

- becoming wet

- becoming saturated

Bore discontinued at 5.5m
(target depth reached)
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EASTING: 293623
NORTHING: 6172339
DIP/AZIMUTH: 90°/--
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Master Planning Geotechnical Study
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LOCATION: Calderwood

BORE No: 112
PROJECT No: 48742
DATE: 26 Nov 09
SHEET 1  OF  1

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level
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LOGGED: CCK CASING: -DRILLER: Paul Boers
TYPE OF BORING: 140mm SFA
WATER OBSERVATIONS: No free groundwater observed
REMARKS: Water level dipped 4/12/09
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Douglas Partners Pty Ltd Unit 1/1 Luso Drive
ABN 75 053 980 117 Unanderra NSW 2526

PO Box 486 Phone (02) 4271 1836
Unanderra NSW 2526 Fax: (02) 4271 1897
Australia wollongong@douglaspartners.com.au

Client : DELFIN LEND LEASE  Project No. :
 Report No. :

Project : Master Planning Geotech Study  Report Date :
 Date Sampled :

Location : Calderwood  Date of Test:
Test Location : 9
Depth / Layer : 0.5 - 0.7m  Page:

Description: Brown silty clay

Test Method(s): AS 1289.6.1.1, AS 1289.2.1.1

Sampling Method(s): Sampled by Wollongong Engineering Department Percentage > 19mm:  0.0%

LEVEL OF COMPACTION:  100% of STD MDD SURCHARGE:  4.5 kg SWELL:  1.5%
MOISTURE RATIO:  100% of STD OMC SOAKING PERIOD:  4 days

 At compaction 24.4
 After soaking 28.4
 After test 30.5

Remainder of sample 26.6
 Field values 21.7
 Standard Compaction 24.4

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager

9-13/11/2009

-

1 of 1
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 RESULT OF CALIFORNIA BEARING RATIO TEST     
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This Document is issued in accordance with NATA’s      
accreditation requirements. 
Accredited for compliance with ISO/IEC 17025

NATA Accredited Laboratory Number:  828



Douglas Partners Pty Ltd Unit 1/1 Luso Drive
ABN 75 053 980 117 Unanderra NSW 2526

PO Box 486 Phone (02) 4271 1836
Unanderra NSW 2526 Fax: (02) 4271 1897
Australia wollongong@douglaspartners.com.au

Client : DELFIN LEND LEASE  Project No. :
 Report No. :

Project : Master Planning Geotech Study  Report Date :
 Date Sampled :

Location : Calderwood  Date of Test:
Test Location : 35
Depth / Layer : 0.5 - 0.7m  Page:

Description: Light brown silty clay

Test Method(s): AS 1289.6.1.1, AS 1289.2.1.1

Sampling Method(s): Sampled by Wollongong Engineering Department Percentage > 19mm:  0.0%

LEVEL OF COMPACTION:  100% of STD MDD SURCHARGE:  4.5 kg SWELL:  3.3%
MOISTURE RATIO:  98% of STD OMC SOAKING PERIOD:  4 days

 At compaction 23.2
 After soaking 26.8
 After test 33.0

Remainder of sample 24.2
 Field values 21.2
 Standard Compaction 23.6

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager

9-13/11/2009

-

1 of 1

RESULTS

PENETRATION
CBR
(%)

TOP

30/11/2009

TYPE

2.5 mm

1.58

1.57

1.53
-
-

5.0 mm

2.5

2.5

 RESULT OF CALIFORNIA BEARING RATIO TEST     
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This Document is issued in accordance with NATA’s      
accreditation requirements. 
Accredited for compliance with ISO/IEC 17025

NATA Accredited Laboratory Number:  828



Douglas Partners Pty Ltd Unit 1/1 Luso Drive
ABN 75 053 980 117 Unanderra NSW 2526

PO Box 486 Phone (02) 4271 1836
Unanderra NSW 2526 Fax: (02) 4271 1897
Australia wollongong@douglaspartners.com.au

Client : DELFIN LEND LEASE  Project No. :
 Report No. :

Project : Master Planning Geotech Study  Report Date :
 Date Sampled :

Location : Calderwood  Date of Test:
Test Location : 70
Depth / Layer : 0.5 - 0.7m  Page:

Description: Brown silty clay

Test Method(s): AS 1289.6.1.1, AS 1289.2.1.1

Sampling Method(s): Sampled by Wollongong Engineering Department Percentage > 19mm:  0.0%

LEVEL OF COMPACTION:  101% of STD MDD SURCHARGE:  4.5 kg SWELL:  2.0%
MOISTURE RATIO:  98% of STD OMC SOAKING PERIOD:  4 days

 At compaction 36.2
 After soaking 40.1
 After test 42.1

Remainder of sample 38.8
 Field values 32.8
 Standard Compaction 36.8

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager
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This Document is issued in accordance with NATA’s      
accreditation requirements. 
Accredited for compliance with ISO/IEC 17025

NATA Accredited Laboratory Number:  828



Douglas Partners Pty Ltd Unit 1/1 Luso Drive
ABN 75 053 980 117 Unanderra NSW 2526

PO Box 486 Phone (02) 4271 1836
Unanderra NSW 2526 Fax: (02) 4271 1897
Australia wollongong@douglaspartners.com.au

Client :  Project No. :
 Report No. :

Project :  Report Date :

Location :  Date of Test:
 Page: 1 of 1

Sample Details Particles > 19mm:

Description: Maximum Dry Density:

Optimum Moisture Content: %

Remarks:

Test Methods: AS 1289.2.1.1, AS 1289. 5.1.1, AS 1289.5.2.1 

Sampling Methods: Sampled by Wollongong Engineering Department

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager
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This Document is issued in accordance with NATA’s      
accreditation requirements. 
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Client :  Project No. :
 Report No. :

Project :  Report Date :

Location :  Date of Test:
 Page: 1 of 1

Sample Details Particles > 19mm:

Description: Maximum Dry Density:

Optimum Moisture Content: %

Remarks:

Test Methods: AS 1289.2.1.1, AS 1289. 5.1.1, AS 1289.5.2.1 

Sampling Methods: Sampled by Wollongong Engineering Department

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager
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Client :  Project No. :
 Report No. :

Project :  Report Date :

Location :  Date of Test:
 Page: 1 of 1

Sample Details Particles > 19mm:

Description: Maximum Dry Density:

Optimum Moisture Content: %

Remarks:

Test Methods: AS 1289.2.1.1, AS 1289. 5.1.1, AS 1289.5.2.1 

Sampling Methods: Sampled by Wollongong Engineering Department

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager
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DETERMINATION OF EMERSON CLASS NUMBER OF SOIL 
 
 
Client:  
 

 
DELFIN LEND LEASE 

Project:  
 

Master Planning Geotech Study 

Location: Calderwood 
      

 
Project No: 48742 
Report No: UL09-218A 
Report Date: 3/12/2009 
 
 
Date of Test: 23/11/2009 
Page: 1 of 1 
 

SAMPLE 
NO 

DEPTH 
(m) 

 
DESCRIPTION WATER TYPE WATER 

TEMP 
CLASS 

NO. 

39 0.9 - 1.0 Brown silty clay Distilled 22° 4 
      

40 0.5 - 0.6 Brown silty clay Distilled 22° 4 
      

47 0.4 - 0.6 Brown clay Distilled 22° 4 
      

22 0.5 - 0.6 Brown silty clay Distilled 22° 4 
      

31 0.5 - 0.7 Brown sandy silty clay Distilled 22° 4 
      

38 1.0 - 1.2 Brown clay Distilled 22° 4 
      

43 1.0 - 1.2 Brown silty clay Distilled 22° 4 
      

46 0.5 - 0.7 Brown clay Distilled 22° 4 
      

52 0.3 - 0.5 Brown gravelly silty clay Distilled 22° 4 
      

62 1.5 - 1.7 Brown gravelly silty clay Distilled 22° 4 
      

71 1.0 - 1.2 Brown silty clay Distilled 22° 4 
      

65 0.5 - 0.7 Dark brown gravelly silty sandy clay Distilled 22° 4 
      

88 0.5 - 0.7 Brown sandy clayey silt Distilled 22° 4 
 
 
Test Method(s):   

Sampling Method(s): 
 

AS 1289 3.8.1  

Sampled by Wollongong Engineering Department 

Remarks: 
 

      
 

 
 
 
 
 

 Approved Signatory:  
 
 
      

 Tested: TZ David Evans 
  Checked: TZ Laboratory Manager 
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RESULTS OF MOISTURE CONTENT TEST 
 
 
Client: DELFIN LEND LEASE 

 
Project: Master Planning Geotech Study 
       

Location: Calderwood 
       

 
Project No: 48742 
Report No: UL09-218T 
Report Date: 4/12/2009 
 
Date Sampled: 9-13/11/2009 
Date of Test: 20/11/2009 
Page: 1 of 2 
 

TEST 

LOCATION 
DEPTH 

(m) 

 
DESCRIPTION 

 MOISTURE  

CONTENT           
(%) 

40 0.5 - 0.6 Brown silty clay  28.0 
41 1.0 - 1.1 Brown red grey silty clay  27.8 
43 1.0 - 1.2 Brown silty clay  22.4 
46 0.5 - 0.7 Brown clay  24.9 
47 0.4 - 0.6 Brown clay  26.3 
48 1.0 - 1.1 Brown red clay  22.1 
52 0.3 - 0.5 Brown gravelly silty clay  19.6 
53 0.5 - 0.7 Brown gravelly silty clay  21.5 
55 2.0 - 2.2 Brown silty clay  29.3 
58 1.0 - 1.2 Light brown silty clay  20.9 
64 0.5 - 0.7 Light brown gravelly sandy clay  11.7 
62 1.5 - 1.7 Brown gravelly silty clay  22.5 
71 1.0 - 1.2 Brown silty clay  16.9 
74 0.5 - 0.7 Brown gravelly silty clay  22.7 
87 0.5 - 0.7 Orange brown silty clay  26.1 
84 1.5 - 1.7 Brown gravelly silty clay  20.4 
85 0.5 - 0.7 Brown clayey silt  16.4 
3 1.0 - 1.2 Brown orange silty clay  31.8 

14 2.4 - 2.5 Brown clayey silty sand  11.9 
18 1.0 - 1.2 Light brown gravelly silty clay  17.1 
89 0.5 - 0.7 Brown silty clay  34.6 
6 1.0 - 1.1 Brown clayey silty sand  11.5 

16 0.5 - 0.7 Brown orange grey sandy clay  17.3 
23 0.9 - 1.0 Brown clay  37.1 
30 1.0 - 1.2 Light brown silty clay  26.3 
51 1.0 - 1.2 Brown clay  37.3 
33 1.0 - 1.1 Brown clay  39.4 
22 0.5 - 0.6 Brown silty clay  37.8 
32 0.5 - 0.6 Brown silty clay  27.0 
44 1.0 - 1.2 Brown clay  28.3 
19 0.5 - 0.7 Brown clayey silt  17.7 

 
Test Method(s):   

Sampling Method(s): 

AS 1289.2.1.1, .2.1.2, .2.1.4, .2.1.5 

Sampled by Wollongong Engineering Department 

Remarks:       

 

 Approved Signatory:  
     

   Tested: TZ Dave Evans 
  Checked: TZ Laboratory Manager 
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RESULTS OF MOISTURE CONTENT TEST 
 
 
Client: DELFIN LEND LEASE 

 
Project: Master Planning Geotech Study 
       

Location: Calderwood 
       

 
Project No: 48742 
Report No: UL09-218T 
Report Date: 4/12/2009 
 
Date Sampled: 9-13/11/2009 
Date of Test: 20/11/2009 
Page: 2 of 2 
 

TEST 

LOCATION 
DEPTH 

(m) 

 
DESCRIPTION 

 MOISTURE  

CONTENT           
(%) 

24 1.0 - 1.2 Brown silty clay  18.1 
25 1.0 - 1.1 Orange brown silty clay  21.6 
27 0.5 - 0.6 Brown sandy clay  12.9 
28 1.0 - 1.2 Brown sandy silty clay  25.4 
49 0.5 - 0.7 Brown silty clay  22.6 
38 1.0 - 1.2 Brown clay  30.5 
9 0.9 - 1.0 Brown silty clay  24.0 
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     
     

 
Test Method(s):   

Sampling Method(s): 

AS 1289.2.1.1, .2.1.2, .2.1.4, .2.1.5 

Sampled by Wollongong Engineering Department 

Remarks:       

 

 Approved Signatory:  
     

   Tested: TZ Dave Evans 
  Checked: TZ Laboratory Manager 



Douglas Partners Pty Ltd
ABN 75 053 980 117

1/I Luso Drive Phone
UNANDERRA NSW Fax:
AUSTRALIA

Client : DELFIN LEND LEASE

Project :

Location : Calderwood

Road No: - Sample / Pit No: 8

Chainage: - Section / Lot No: -

1 of 1

75.0 ~
53.0 ~
37.5 ~
26.5 ~
19.0 ~
13.2 ~
9.5 100%
6.7 100%

4.75 99%
2.36 98%
1.18 96%

0.600 95%
0.425 93%
0.300 88%
0.150 70%
0.075 51%

Description: Brown silty sandy clay

Test Method(s): AS 1289.3.6.1 

Sampling Method(s): Sampled by Wollongong Engineering Department

Remarks: -

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager
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Master Geotech Study

Sieve 
Size 
(mm)

% 
Passing

  Page:

1.0 - 1.1m

  Date of Test:

48742
UL09-218B
03-Nov-09

  Project No. :
  Report No. :
  Report Date :
  Date Sampled:

wollongong@douglaspartners.com.au
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Douglas Partners Pty Ltd
ABN 75 053 980 117

1/I Luso Drive Phone
UNANDERRA NSW Fax:
AUSTRALIA

Client : DELFIN LEND LEASE

Project :

Location : Calderwood

Road No: - Sample / Pit No: 42

Chainage: - Section / Lot No: -

1 of 1

75.0 ~
53.0 ~
37.5 ~
26.5 ~
19.0 ~
13.2 ~
9.5 100%
6.7 100%

4.75 100%
2.36 98%
1.18 91%

0.600 77%
0.425 61%
0.300 47%
0.150 38%
0.075 35%

Description: Orange brown silty clayey sand

Test Method(s): AS 1289.3.6.1 

Sampling Method(s): Sampled by Wollongong Engineering Department

Remarks: -

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager
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Douglas Partners Pty Ltd
ABN 75 053 980 117

1/I Luso Drive Phone
UNANDERRA NSW Fax:
AUSTRALIA

Client : DELFIN LEND LEASE

Project :

Location : Calderwood

Road No: - Sample / Pit No: 56

Chainage: - Section / Lot No: -

1 of 1

75.0 ~
53.0 ~
37.5 ~
26.5 ~
19.0 ~
13.2 ~
9.5 100%
6.7 99%

4.75 99%
2.36 96%
1.18 91%

0.600 84%
0.425 81%
0.300 79%
0.150 74%
0.075 69%

Description: Brown sandy silty clay

Test Method(s): AS 1289.3.6.1 

Sampling Method(s): Sampled by Wollongong Engineering Department

Remarks: -

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager

RESULTS OF PARTICLE SIZE DISTRIBUTION

Master Geotech Study
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Douglas Partners Pty Ltd
ABN 75 053 980 117

1/I Luso Drive Phone
UNANDERRA NSW Fax:
AUSTRALIA

Client : DELFIN LEND LEASE

Project :

Location : Calderwood

Road No: - Sample / Pit No: 59

Chainage: - Section / Lot No: -

1 of 1

75.0 ~
53.0 ~
37.5 ~
26.5 ~
19.0 ~
13.2 ~
9.5 ~
6.7 ~

4.75 100%
2.36 100%
1.18 100%

0.600 96%
0.425 84%
0.300 54%
0.150 7%
0.075 2%

Description: Brown sand

Test Method(s): AS 1289.3.6.1 

Sampling Method(s): Sampled by Wollongong Engineering Department

Remarks: -

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager

RESULTS OF PARTICLE SIZE DISTRIBUTION

Master Geotech Study

Sieve 
Size 
(mm)

% 
Passing

  Page:

0.5 - 0.7m

  Date of Test:

48742
UL09-218E
03-Nov-09

  Project No. :
  Report No. :
  Report Date :
  Date Sampled:

wollongong@douglaspartners.com.au

  Test Request No: -

PO Box 486
UNANDERRA NSW 2526

02 4271 1836
02 4271 1897

9-13-Nov-09
23-Nov-09

  Depth  / Layer:

F
or

m
 R

00
4A

 R
ev

41
Ju

l 2
00

6

JR

DE

20
0

15
0

10
0

755337
.5

26
.5

19
.0

13
.2

9.
5

6.
70

4.
75

2.
36

1.
18

0.
60

0

0.
42

5

0.
30

0

0.
15

0

0.
07

5

0

10

20

30

40

50

60

70

80

90

100

0.0001 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm)

P
e

rc
e

n
t P

a
ss

in
g

AUSTRALIAN STANDARD SIEVE APERTURES

CLAY FRACTION SILT FRACTION SAND FRACTION GRAVEL FRACTION COBBLES

Fine Medium Coarse Fine Medium Coarse Fine Medium Coarse

0.002 0.06 2.0 60
0.006 0.02 0.2 0.6 6.0 20

©
 2

00
6 

D
ou

gl
as

 P
ar

tn
er

s 
P

ty
 L

td

This Document is issued in accordance with NATA’s      
accreditation requirements. 
Accredited for compliance with ISO/IEC 17025

NATA Accredited Laboratory Number:  828



Douglas Partners Pty Ltd
ABN 75 053 980 117

1/I Luso Drive Phone
UNANDERRA NSW Fax:
AUSTRALIA

Client : DELFIN LEND LEASE

Project :

Location : Calderwood

Road No: - Sample / Pit No: 7

Chainage: - Section / Lot No: -

1 of 1

75.0 ~
53.0 ~
37.5 ~
26.5 ~
19.0 ~
13.2 ~
9.5 ~
6.7 ~

4.75 100%
2.36 100%
1.18 99%

0.600 99%
0.425 99%
0.300 98%
0.150 92%
0.075 80%

Description: Orange brown sandy silty clay

Test Method(s): AS 1289.3.6.1 

Sampling Method(s): Sampled by Wollongong Engineering Department

Remarks: -

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager

RESULTS OF PARTICLE SIZE DISTRIBUTION

Master Geotech Study
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Douglas Partners Pty Ltd
ABN 75 053 980 117

1/I Luso Drive Phone
UNANDERRA NSW Fax:
AUSTRALIA

Client : DELFIN LEND LEASE

Project :

Location : Calderwood

Road No: - Sample / Pit No: 15

Chainage: - Section / Lot No: -

1 of 1

75.0 ~
53.0 ~
37.5 ~
26.5 ~
19.0 ~
13.2 100%
9.5 99%
6.7 98%

4.75 95%
2.36 92%
1.18 88%

0.600 83%
0.425 78%
0.300 71%
0.150 56%
0.075 47%

Description: Brown gravelly silty clayey sand 

Test Method(s): AS 1289.3.6.1 

Sampling Method(s): Sampled by Wollongong Engineering Department

Remarks: -

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager

RESULTS OF PARTICLE SIZE DISTRIBUTION

Master Geotech Study

Sieve 
Size 
(mm)

% 
Passing

  Page:

1.0 - 1.1m

  Date of Test:

48742
UL09-218G
03-Nov-09

  Project No. :
  Report No. :
  Report Date :
  Date Sampled:

wollongong@douglaspartners.com.au

  Test Request No: -

PO Box 486
UNANDERRA NSW 2526

02 4271 1836
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This Document is issued in accordance with NATA’s      
accreditation requirements. 
Accredited for compliance with ISO/IEC 17025

NATA Accredited Laboratory Number:  828



Douglas Partners Pty Ltd
ABN 75 053 980 117

1/I Luso Drive Phone
UNANDERRA NSW Fax:
AUSTRALIA

Client : DELFIN LEND LEASE

Project :

Location : Calderwood

Road No: - Sample / Pit No: 31

Chainage: - Section / Lot No: -

1 of 1

75.0 ~
53.0 ~
37.5 ~
26.5 ~
19.0 ~
13.2 ~
9.5 ~
6.7 100%

4.75 100%
2.36 99%
1.18 98%

0.600 97%
0.425 96%
0.300 95%
0.150 88%
0.075 78%

Description: Brown sandy silty clay

Test Method(s): AS 1289.3.6.1 

Sampling Method(s): Sampled by Wollongong Engineering Department

Remarks: -

Approved Signatory:

 Tested: David Evans
 Checked: Laboratory Manager

RESULTS OF PARTICLE SIZE DISTRIBUTION

Master Geotech Study

Sieve 
Size 
(mm)

% 
Passing

  Page:

0.5 - 0.7m

  Date of Test:

48742
UL09-218H
03-Nov-09

  Project No. :
  Report No. :
  Report Date :
  Date Sampled:

wollongong@douglaspartners.com.au

  Test Request No: -

PO Box 486
UNANDERRA NSW 2526

02 4271 1836
02 4271 1897

9-13-Nov-09
23-Nov-09

  Depth  / Layer:

F
or

m
 R

00
4A

 R
ev

41
Ju

l 2
00

6

JR

DE

20
0

15
0

10
0

755337
.5

26
.5

19
.0

13
.2

9.
5

6.
70

4.
75

2.
36

1.
18

0.
60

0

0.
42

5

0.
30

0

0.
15

0

0.
07

5

0

10

20

30

40

50

60

70

80

90

100

0.0001 0.001 0.01 0.1 1 10 100 1000
Particle Size (mm)

P
e

rc
e

n
t P

a
ss

in
g

AUSTRALIAN STANDARD SIEVE APERTURES

CLAY FRACTION SILT FRACTION SAND FRACTION GRAVEL FRACTION COBBLES

Fine Medium Coarse Fine Medium Coarse Fine Medium Coarse

0.002 0.06 2.0 60
0.006 0.02 0.2 0.6 6.0 20
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This Document is issued in accordance with NATA’s      
accreditation requirements. 
Accredited for compliance with ISO/IEC 17025

NATA Accredited Laboratory Number:  828



Douglas Partners Pty Ltd 
ABN 75 053 980 117 

Unit 1, 1 Luso Drive 
Unanderra  NSW  2526 
Australia 

PO Box 486 
Unanderra NSW 2526 

Phone (02) 4271 1836 
Fax: (02) 4271 1897 
wollongong@douglaspartners.com.au 
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This Document is issued in accordance with 
NATA’s accreditation requirements.  
Accredited for compliance with ISO/IEC 17025 

NATA Accredited Laboratory Number:  828

 

RESULTS OF MOISTURE CONTENT, PLASTICITY AND LINEAR 
SHRINKAGE TESTS  

 
 
Client:  
 

 
DELFIN LEND LEASE 

Project:  
 

Master Planning Geotech Study 

Location: Calderwood 
      

 
Project No: 
Report No: 
Report Date: 
 
Date Sampled: 
Date of Test: 
Page: 
 

 
48742 
UL09-218U 
9/12/2009 
 
9-13/11/2009 
7/12/2009 
1 of 1 
 

TEST 
LOCATION 

DEPTH 
(m) DESCRIPTION CODE 

WF 
% 

WL 
% 

WP 

% 
PI 
% 

*LS 
% 

32 0.5 - 0.6 Brown silty clay 2,3,5 27.0 62 25 37 16.5 

33 1.0 - 1.1 Brown clay 2,3,5 39.4 97 35 62 22.0 

23 0.9 - 1.0 Brown clay 2,3,5 37.1 90 35 55 21.5 

30 1.0 - 1.2 Light brown silty clay 2,3,5 26.3 67 23 44 15.0 

44 1.0 - 1.2 Brown clay 2,3,5 28.3 96 30 66 16.5 

51 1.0 - 1.2 Brown clay 2,3,5 37.3 102 33 69 20 

                                  

 

Legend: Code  
WF Field Moisture Content Sample history for plasticity tests 
WL Liquid limit 1. Air dried 
WP Plastic limit 2. Low temperature (<50ºC) oven dried 
PI Plasticity index 3. Oven (105ºC) dried 
LS Linear shrinkage from liquid limit condition (Mould length 125mm) 4. Unknown 
 

Test Methods: Method of preparation for plasticity tests 
Moisture Content: AS 1289 2.1.1  5. Dry sieved 
Liquid Limit: AS 1289 3.1.2   6. Wet sieved 
Plastic Limit: AS 1289 3.2.1  7. Natural 
Plasticity Index: AS 1289 3.3.1  
Linear Shrinkage: AS 1289 3.4.1  *Specify if sample crumbled CR or curled CU 
    
   
 
 
Sampling Method(s): Sampled by Wollongong Engineering Department 

 
Remarks: 
   

      

 

 Approved Signatory:  
 
      

 Tested: TZ, JR David Evans 
  Checked: DE Laboratory Manager 



Douglas Partners Pty Ltd Unit 1/1 Luso Drive
ABN 75 053 980 117 Unanderra NSW 2526

Po Box 486 Unanderra Phone (02) 4271 1836
NSW 2526 Fax: (02) 4271 1897
Australia wollongong@douglaspartners.com.au

Client : DELFIN LEND LEASE  Project No. :
 Report No. :

Project : Master Planning Geotech Study  Report Date :
 Date Sampled :

Location : Calderwood  Date of Test:
Test Location : 28
Depth / Layer : 0.4 - 0.8m  Page:

Shrinkage - air dried 6.8 %      Pocket penetrometer reading 200 kPa
     at initial moisture content

Shrinkage - oven dried 7.9 %
     Pocket penetrometer reading 130 kPa

Significant inert inclusions 0.0 %      at final moisture content

Extent of cracking HC      Initial Moisture Content 34.1 %

Extent of soil crumbling 0.0 %      Final Moisture Content 38.3 %

Moisture content of core 31.7 %      Swell under 25kPa 2.2 %

SHRINK-SWELL INDEX Iss  5.0% per  pF

Description: Brown silty clay

Test Method(s): AS 1289.7.1.1, AS 1289.2.1.1 

Sampling Method(s): Sampled by Wollongong Engineering Department

Extent of Cracking: UC - Uncracked HC - Highly cracked

SC - Slightly cracked FR - Fractured

MC - Moderately cracked

Remarks: -

Approved Signatory:

 Tested: Dave Evans
 Checked: Laboratory Manager

 RESULT OF SHRINK-SWELL INDEX DETERMINATION

48742
UL09-218K
3/12/2009

23/11/2009

1 of 1

Note that NATA accreditation does not cover
the performance of pocket penetrometer readings

9-13/11/2009

SWELL TESTCORE SHRINKAGE TEST
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This Document is issued in accordance with NATA’s      
accreditation requirements. 
Accredited for compliance with ISO/IEC 17025

NATA Accredited Laboratory Number:  828



Douglas Partners Pty Ltd Unit 1/1 Luso Drive
ABN 75 053 980 117 Unanderra NSW 2526

Po Box 486 Unanderra Phone (02) 4271 1836
NSW 2526 Fax: (02) 4271 1897
Australia wollongong@douglaspartners.com.au

Client : DELFIN LEND LEASE  Project No. :
 Report No. :

Project : Master Planning Geotech Study  Report Date :
 Date Sampled :

Location : Calderwood  Date of Test:
Test Location : 45
Depth / Layer : 0.5 - 0.9m  Page:

Shrinkage - air dried 3.2 %      Pocket penetrometer reading 600 kPa
     at initial moisture content

Shrinkage - oven dried 4.1 %
     Pocket penetrometer reading 300 kPa

Significant inert inclusions 3.0 %      at final moisture content

Extent of cracking SC      Initial Moisture Content 21.6 %

Extent of soil crumbling 0.0 %      Final Moisture Content 27.0 %

Moisture content of core 20.9 %      Swell under 25kPa 4.2 %

SHRINK-SWELL INDEX Iss  3.4% per  pF

Description: Orange grey brown silty clay

Test Method(s): AS 1289.7.1.1, AS 1289.2.1.1 

Sampling Method(s): Sampled by Wollongong Engineering Department

Extent of Cracking: UC - Uncracked HC - Highly cracked

SC - Slightly cracked FR - Fractured

MC - Moderately cracked

Remarks: -

Approved Signatory:

 Tested: Dave Evans
 Checked: Laboratory Manager

23/11/2009

1 of 1

Note that NATA accreditation does not cover
the performance of pocket penetrometer readings

9-13/11/2009

SWELL TESTCORE SHRINKAGE TEST

 RESULT OF SHRINK-SWELL INDEX DETERMINATION

48742
UL09-218L
3/12/2009
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This Document is issued in accordance with NATA’s      
accreditation requirements. 
Accredited for compliance with ISO/IEC 17025

NATA Accredited Laboratory Number:  828



Douglas Partners Pty Ltd Unit 1/1 Luso Drive
ABN 75 053 980 117 Unanderra NSW 2526

Po Box 486 Unanderra Phone (02) 4271 1836
NSW 2526 Fax: (02) 4271 1897
Australia wollongong@douglaspartners.com.au

Client : DELFIN LEND LEASE  Project No. :
 Report No. :

Project : Master Planning Geotech Study  Report Date :
 Date Sampled :

Location : Calderwood  Date of Test:
Test Location : 65
Depth / Layer : 0.7 - 1.1m  Page:

Shrinkage - air dried 0.7 %      Pocket penetrometer reading 70 kPa
     at initial moisture content

Shrinkage - oven dried 1.6 %
     Pocket penetrometer reading 80 kPa

Significant inert inclusions 3.0 %      at final moisture content

Extent of cracking MC      Initial Moisture Content 32.2 %

Extent of soil crumbling 1.0 %      Final Moisture Content 33.4 %

Moisture content of core 27.2 %      Swell under 25kPa 0.0 %

SHRINK-SWELL INDEX Iss  0.9% per  pF

Description: Dark brown silty sandy clay

Test Method(s): AS 1289.7.1.1, AS 1289.2.1.1 

Sampling Method(s): Sampled by Wollongong Engineering Department

Extent of Cracking: UC - Uncracked HC - Highly cracked

SC - Slightly cracked FR - Fractured

MC - Moderately cracked

Remarks: -

Approved Signatory:

 Tested: Dave Evans
 Checked: Laboratory Manager

 RESULT OF SHRINK-SWELL INDEX DETERMINATION

48742
UL09-218M
3/12/2009

23/11/2009

1 of 1

Note that NATA accreditation does not cover
the performance of pocket penetrometer readings

9-13/11/2009

SWELL TESTCORE SHRINKAGE TEST
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This Document is issued in accordance with NATA’s      
accreditation requirements. 
Accredited for compliance with ISO/IEC 17025

NATA Accredited Laboratory Number:  828



 

 

 
 

 

 
APPENDIX D 

 
 
 

CSIRO Publication 
Extracts from Australian Geomechanics Society 

 
 



Í±·´ Ì§°»­

Ì¸» ¬§°»­ ±º ­±·´­ «­«¿´´§ °®»­»²¬ «²¼»® ¬¸» ¬±°­±·´ ·² ´¿²¼ ¦±²»¼ º±®
®»­·¼»²¬·¿´ ¾«·´¼·²¹­ ½¿² ¾» ­°´·¬ ·²¬± ¬©± ¿°°®±¨·³¿¬» ¹®±«°­ P
¹®¿²«´¿® ¿²¼ ½´¿§ò Ï«·¬» ±º¬»²ô º±«²¼¿¬·±² ­±·´ ·­ ¿ ³·¨¬«®» ±º ¾±¬¸
¬§°»­ò Ì¸» ¹»²»®¿´ °®±¾´»³­ ¿­­±½·¿¬»¼ ©·¬¸ ­±·´­ ¸¿ª·²¹ ¹®¿²«´¿®
½±²¬»²¬ ¿®» «­«¿´´§ ½¿«­»¼ ¾§ »®±­·±²ò Ý´¿§ ­±·´­ ¿®» ­«¾¶»½¬ ¬±
­¿¬«®¿¬·±² ¿²¼ ­©»´´ñ­¸®·²µ °®±¾´»³­ò

Ý´¿­­·º·½¿¬·±²­ º±® ¿ ¹·ª»² ¿®»¿ ½¿² ¹»²»®¿´´§ ¾» ±¾¬¿·²»¼ ¾§
¿°°´·½¿¬·±² ¬± ¬¸» ´±½¿´ ¿«¬¸±®·¬§ô ¾«¬ ¬¸»­» ¿®» ­±³»¬·³»­ «²®»´·¿¾´»
¿²¼ ·º ¬¸»®» ·­ ¼±«¾¬ô ¿ ¹»±¬»½¸²·½¿´ ®»°±®¬ ­¸±«´¼ ¾» ½±³³·­­·±²»¼ò
ß­ ³±­¬ ¾«·´¼·²¹­ ­«ºº»®·²¹ ³±ª»³»²¬ °®±¾´»³­ ¿®» º±«²¼»¼ ±² ½´¿§
­±·´­ô ¬¸»®» ·­ ¿² »³°¸¿­·­ ±² ½´¿­­·º·½¿¬·±² ±º ­±·´­ ¿½½±®¼·²¹ ¬± ¬¸»
¿³±«²¬ ±º ­©»´´ ¿²¼ ­¸®·²µ¿¹» ¬¸»§ »¨°»®·»²½» ©·¬¸ ª¿®·¿¬·±²­ ±º
©¿¬»® ½±²¬»²¬ò Ì¸» ¬¿¾´» ¾»´±© ·­ Ì¿¾´» îòï º®±³ ßÍ îèéðô ¬¸»
Î»­·¼»²¬·¿´ Í´¿¾ ¿²¼ Ú±±¬·²¹ Ý±¼»ò

Ý¿«­»­ ±º Ó±ª»³»²¬

Í»¬¬´»³»²¬ ¼«» ¬± ½±²­¬®«½¬·±²
Ì¸»®» ¿®» ¬©± ¬§°»­ ±º ­»¬¬´»³»²¬ ¬¸¿¬ ±½½«® ¿­ ¿ ®»­«´¬ ±º
½±²­¬®«½¬·±²æ
{ ×³³»¼·¿¬» ­»¬¬´»³»²¬ ±½½«®­ ©¸»² ¿ ¾«·´¼·²¹ ·­ º·®­¬ °´¿½»¼ ±² ·¬­

º±«²¼¿¬·±² ­±·´ô ¿­ ¿ ®»­«´¬ ±º ½±³°¿½¬·±² ±º ¬¸» ­±·´ «²¼»® ¬¸»
©»·¹¸¬ ±º ¬¸» ­¬®«½¬«®»ò Ì¸» ½±¸»­·ª» ¯«¿´·¬§ ±º ½´¿§ ­±·´ ³·¬·¹¿¬»­
¿¹¿·²­¬ ¬¸·­ô ¾«¬ ¹®¿²«´¿® ø°¿®¬·½«´¿®´§ ­¿²¼§÷ ­±·´ ·­ ­«­½»°¬·¾´»ò

{ Ý±²­±´·¼¿¬·±² ­»¬¬´»³»²¬ ·­ ¿ º»¿¬«®» ±º ½´¿§ ­±·´ ¿²¼ ³¿§ ¬¿µ»
°´¿½» ¾»½¿«­» ±º ¬¸» »¨°«´­·±² ±º ³±·­¬«®» º®±³ ¬¸» ­±·´ ±® ¾»½¿«­»
±º ¬¸» ­±·´K­ ´¿½µ ±º ®»­·­¬¿²½» ¬± ´±½¿´ ½±³°®»­­·ª» ±® ­¸»¿® ­¬®»­­»­ò
Ì¸·­ ©·´´ «­«¿´´§ ¬¿µ» °´¿½» ¼«®·²¹ ¬¸» º·®­¬ º»© ³±²¬¸­ ¿º¬»®
½±²­¬®«½¬·±²ô ¾«¬ ¸¿­ ¾»»² µ²±©² ¬± ¬¿µ» ³¿²§ §»¿®­ ·²
»¨½»°¬·±²¿´ ½¿­»­ò

Ì¸»­» °®±¾´»³­ ¿®» ¬¸» °®±ª·²½» ±º ¬¸» ¾«·´¼»® ¿²¼ ­¸±«´¼ ¾» ¬¿µ»²
·²¬± ½±²­·¼»®¿¬·±² ¿­ °¿®¬ ±º ¬¸» °®»°¿®¿¬·±² ±º ¬¸» ­·¬» º±® ½±²­¬®«½ó
¬·±²ò Þ«·´¼·²¹ Ì»½¸²±´±¹§ Ú·´» ïç øÞÌÚ ïç÷ ¼»¿´­ ©·¬¸ ¬¸»­»
°®±¾´»³­ò 

Û®±­·±²
ß´´ ­±·´­ ¿®» °®±²» ¬± »®±­·±²ô ¾«¬ ­¿²¼§ ­±·´ ·­ °¿®¬·½«´¿®´§ ­«­½»°¬·¾´»
¬± ¾»·²¹ ©¿­¸»¼ ¿©¿§ò Ûª»² ½´¿§ ©·¬¸ ¿ ­¿²¼ ½±³°±²»²¬ ±º ­¿§ ïðû
±® ³±®» ½¿² ­«ºº»® º®±³ »®±­·±²ò

Í¿¬«®¿¬·±²
Ì¸·­ ·­ °¿®¬·½«´¿®´§ ¿ °®±¾´»³ ·² ½´¿§ ­±·´­ò Í¿¬«®¿¬·±² ½®»¿¬»­ ¿ ¾±¹ó
´·µ» ­«­°»²­·±² ±º ¬¸» ­±·´ ¬¸¿¬ ½¿«­»­ ·¬ ¬± ´±­» ª·®¬«¿´´§ ¿´´ ±º ·¬­
¾»¿®·²¹ ½¿°¿½·¬§ò Ì± ¿ ´»­­»® ¼»¹®»»ô ­¿²¼ ·­ ¿ºº»½¬»¼ ¾§ ­¿¬«®¿¬·±²
¾»½¿«­» ­¿¬«®¿¬»¼ ­¿²¼ ³¿§ «²¼»®¹± ¿ ®»¼«½¬·±² ·² ª±´«³» P
°¿®¬·½«´¿®´§ ·³°±®¬»¼ ­¿²¼ º·´´ º±® ¾»¼¼·²¹ ¿²¼ ¾´·²¼·²¹ ´¿§»®­ò
Ø±©»ª»®ô ¬¸·­ «­«¿´´§ ±½½«®­ ¿­ ·³³»¼·¿¬» ­»¬¬´»³»²¬ ¿²¼ ­¸±«´¼
²±®³¿´´§ ¾» ¬¸» °®±ª·²½» ±º ¬¸» ¾«·´¼»®ò

Í»¿­±²¿´ ­©»´´·²¹ ¿²¼ ­¸®·²µ¿¹» ±º ­±·´
ß´´ ½´¿§­ ®»¿½¬ ¬± ¬¸» °®»­»²½» ±º ©¿¬»® ¾§ ­´±©´§ ¿¾­±®¾·²¹ ·¬ô ³¿µ·²¹
¬¸» ­±·´ ·²½®»¿­» ·² ª±´«³» ø­»» ¬¿¾´» ¾»´±©÷ò Ì¸» ¼»¹®»» ±º ·²½®»¿­»
ª¿®·»­ ½±²­·¼»®¿¾´§ ¾»¬©»»² ¼·ºº»®»²¬ ½´¿§­ô ¿­ ¼±»­ ¬¸» ¼»¹®»» ±º
¼»½®»¿­» ¼«®·²¹ ¬¸» ­«¾­»¯«»²¬ ¼®§·²¹ ±«¬ ½¿«­»¼ ¾§ º¿·® ©»¿¬¸»®
°»®·±¼­ò Þ»½¿«­» ±º ¬¸» ´±© ¿¾­±®°¬·±² ¿²¼ »¨°«´­·±² ®¿¬»ô ¬¸·­
°¸»²±³»²±² ©·´´ ²±¬ «­«¿´´§ ¾» ²±¬·½»¿¾´» «²´»­­ ¬¸»®» ¿®»
°®±´±²¹»¼ ®¿·²§ ±® ¼®§ °»®·±¼­ô «­«¿´´§ ±º ©»»µ­ ±® ³±²¬¸­ô
¼»°»²¼·²¹ ±² ¬¸» ´¿²¼ ¿²¼ ­±·´ ½¸¿®¿½¬»®·­¬·½­ò 

Ì¸» ­©»´´·²¹ ±º ­±·´ ½®»¿¬»­ ¿² «°©¿®¼ º±®½» ±² ¬¸» º±±¬·²¹­ ±º ¬¸»
¾«·´¼·²¹ô ¿²¼ ­¸®·²µ¿¹» ½®»¿¬»­ ­«¾­·¼»²½» ¬¸¿¬ ¬¿µ»­ ¿©¿§ ¬¸»
­«°°±®¬ ²»»¼»¼ ¾§ ¬¸» º±±¬·²¹ ¬± ®»¬¿·² »¯«·´·¾®·«³ò

Í¸»¿® º¿·´«®»
Ì¸·­ °¸»²±³»²±² ±½½«®­ ©¸»² ¬¸» º±«²¼¿¬·±² ­±·´ ¼±»­ ²±¬ ¸¿ª»
­«ºº·½·»²¬ ­¬®»²¹¬¸ ¬± ­«°°±®¬ ¬¸» ©»·¹¸¬ ±º ¬¸» º±±¬·²¹ò Ì¸»®» ¿®»
¬©± ³¿¶±® °±­¬ó½±²­¬®«½¬·±² ½¿«­»­æ

{ Í·¹²·º·½¿²¬ ´±¿¼ ·²½®»¿­»ò
{ Î»¼«½¬·±² ±º ´¿¬»®¿´ ­«°°±®¬ ±º ¬¸» ­±·´ «²¼»® ¬¸» º±±¬·²¹ ¼«» ¬±

»®±­·±² ±® »¨½¿ª¿¬·±²ò
{ ×² ½´¿§ ­±·´ô ­¸»¿® º¿·´«®» ½¿² ¾» ½¿«­»¼ ¾§ ­¿¬«®¿¬·±² ±º ¬¸» ­±·´

¿¼¶¿½»²¬ ¬± ±® «²¼»® ¬¸» º±±¬·²¹ò

Þ«·´¼·²¹­ ½¿² ¿²¼ ±º¬»² ¼± ³±ª»ò Ì¸·­ ³±ª»³»²¬ ½¿² ¾» «°ô ¼±©²ô ´¿¬»®¿´ ±® ®±¬¿¬·±²¿´ò Ì¸» º«²¼¿³»²¬¿´ ½¿«­»
±º ³±ª»³»²¬ ·² ¾«·´¼·²¹­ ½¿² «­«¿´´§ ¾» ®»´¿¬»¼ ¬± ±²» ±® ³±®» °®±¾´»³­ ·² ¬¸» º±«²¼¿¬·±² ­±·´ò ×¬ ·­ ·³°±®¬¿²¬ º±®
¬¸» ¸±³»±©²»® ¬± ·¼»²¬·º§ ¬¸» ­±·´ ¬§°» ·² ±®¼»® ¬± ¿­½»®¬¿·² ¬¸» ³»¿­«®»­ ¬¸¿¬ ­¸±«´¼ ¾» °«¬ ·² °´¿½» ·² ±®¼»® ¬±
»²­«®» ¬¸¿¬ °®±¾´»³­ ·² ¬¸» º±«²¼¿¬·±² ­±·´ ½¿² ¾» °®»ª»²¬»¼ô ¬¸«­ °®±¬»½¬·²¹ ¿¹¿·²­¬ ¾«·´¼·²¹ ³±ª»³»²¬ò 

Ì¸·­ Þ«·´¼·²¹ Ì»½¸²±´±¹§ Ú·´» ·­ ¼»­·¹²»¼ ¬± ·¼»²¬·º§ ½¿«­»­ ±º ­±·´ó®»´¿¬»¼ ¾«·´¼·²¹ ³±ª»³»²¬ô ¿²¼ ¬± ­«¹¹»­¬
³»¬¸±¼­ ±º °®»ª»²¬·±² ±º ®»­«´¬¿²¬ ½®¿½µ·²¹ ·² ¾«·´¼·²¹­ò 

Ú±«²¼¿¬·±² Ó¿·²¬»²¿²½»
¿²¼ Ú±±¬·²¹ Ð»®º±®³¿²½»æ
ß Ø±³»±©²»®K­ Ù«·¼»

ÙÛÒÛÎßÔ ÜÛÚ×Ò×Ì×ÑÒÍ ÑÚ Í×ÌÛ ÝÔßÍÍÛÍ

Ý´¿­­ Ú±«²¼¿¬·±²

ß Ó±­¬ ­¿²¼ ¿²¼ ®±½µ ­·¬»­ ©·¬¸ ´·¬¬´» ±® ²± ¹®±«²¼ ³±ª»³»²¬ º®±³ ³±·­¬«®» ½¸¿²¹»­

Í Í´·¹¸¬´§ ®»¿½¬·ª» ½´¿§ ­·¬»­ ©·¬¸ ±²´§ ­´·¹¸¬ ¹®±«²¼ ³±ª»³»²¬ º®±³ ³±·­¬«®» ½¸¿²¹»­

Ó Ó±¼»®¿¬»´§ ®»¿½¬·ª» ½´¿§ ±® ­·´¬ ­·¬»­ô ©¸·½¸ ½¿² »¨°»®·»²½» ³±¼»®¿¬» ¹®±«²¼ ³±ª»³»²¬ º®±³ ³±·­¬«®» ½¸¿²¹»­

Ø Ø·¹¸´§ ®»¿½¬·ª» ½´¿§ ­·¬»­ô ©¸·½¸ ½¿² »¨°»®·»²½» ¸·¹¸ ¹®±«²¼ ³±ª»³»²¬ º®±³ ³±·­¬«®» ½¸¿²¹»­

Û Û¨¬®»³»´§ ®»¿½¬·ª» ­·¬»­ô ©¸·½¸ ½¿² »¨°»®·»²½» »¨¬®»³» ¹®±«²¼ ³±ª»³»²¬ º®±³ ³±·­¬«®» ½¸¿²¹»­

ß ¬± Ð Ú·´´»¼ ­·¬»­ 

Ð Í·¬»­ ©¸·½¸ ·²½´«¼» ­±º¬ ­±·´­ô ­«½¸ ¿­ ­±º¬ ½´¿§ ±® ­·´¬ ±® ´±±­» ­¿²¼­å ´¿²¼­´·°å ³·²» ­«¾­·¼»²½»å ½±´´¿°­·²¹ ­±·´­å ­±·´­ ­«¾¶»½¬
¬± »®±­·±²å ®»¿½¬·ª» ­·¬»­ ­«¾¶»½¬ ¬± ¿¾²±®³¿´ ³±·­¬«®» ½±²¼·¬·±²­ ±® ­·¬»­ ©¸·½¸ ½¿²²±¬ ¾» ½´¿­­·º·»¼ ±¬¸»®©·­» 

ÞÌÚ ïè
®»°´¿½»­

×²º±®³¿¬·±²
Í¸»»¬ ïðñçï



Ì®»» ®±±¬ ¹®±©¬¸
Ì®»»­ ¿²¼ ­¸®«¾­ ¬¸¿¬ ¿®» ¿´´±©»¼ ¬± ¹®±© ·² ¬¸» ª·½·²·¬§ ±º º±±¬·²¹­
½¿² ½¿«­» º±«²¼¿¬·±² ­±·´ ³±ª»³»²¬ ·² ¬©± ©¿§­æ

{ Î±±¬­ ¬¸¿¬ ¹®±© «²¼»® º±±¬·²¹­ ³¿§ ·²½®»¿­» ·² ½®±­­ó­»½¬·±²¿´
­·¦»ô »¨»®¬·²¹ «°©¿®¼ °®»­­«®» ±² º±±¬·²¹­ò

{ Î±±¬­ ·² ¬¸» ª·½·²·¬§ ±º º±±¬·²¹­ ©·´´ ¿¾­±®¾ ³«½¸ ±º ¬¸» ³±·­¬«®»
·² ¬¸» º±«²¼¿¬·±² ­±·´ô ½¿«­·²¹ ­¸®·²µ¿¹» ±® ­«¾­·¼»²½»ò

Ë²»ª»²²»­­ ±º Ó±ª»³»²¬

Ì¸» ¬§°»­ ±º ¹®±«²¼ ³±ª»³»²¬ ¼»­½®·¾»¼ ¿¾±ª» «­«¿´´§ ±½½«®
«²»ª»²´§ ¬¸®±«¹¸±«¬ ¬¸» ¾«·´¼·²¹K­ º±«²¼¿¬·±² ­±·´ò Í»¬¬´»³»²¬ ¼«»
¬± ½±²­¬®«½¬·±² ¬»²¼­ ¬± ¾» «²»ª»² ¾»½¿«­» ±ºæ

{ Ü·ºº»®·²¹ ½±³°¿½¬·±² ±º º±«²¼¿¬·±² ­±·´ °®·±® ¬± ½±²­¬®«½¬·±²ò

{ Ü·ºº»®·²¹ ³±·­¬«®» ½±²¬»²¬ ±º º±«²¼¿¬·±² ­±·´ °®·±® ¬± ½±²­¬®«½¬·±²ò

Ó±ª»³»²¬ ¼«» ¬± ²±²ó½±²­¬®«½¬·±² ½¿«­»­ ·­ «­«¿´´§ ³±®» «²»ª»²
­¬·´´ò Û®±­·±² ½¿² «²¼»®³·²» ¿ º±±¬·²¹ ¬¸¿¬ ¬®¿ª»®­»­ ¬¸» º´±© ±® ½¿²
½®»¿¬» ¬¸» ½±²¼·¬·±²­ º±® ­¸»¿® º¿·´«®» ¾§ »®±¼·²¹ ­±·´ ¿¼¶¿½»²¬ ¬± ¿
º±±¬·²¹ ¬¸¿¬ ®«²­ ·² ¬¸» ­¿³» ¼·®»½¬·±² ¿­ ¬¸» º´±©ò 

Í¿¬«®¿¬·±² ±º ½´¿§ º±«²¼¿¬·±² ­±·´ ³¿§ ±½½«® ©¸»®» ­«¾º´±±® ©¿´´­
½®»¿¬» ¿ ¼¿³ ¬¸¿¬ ³¿µ»­ ©¿¬»® °±²¼ò ×¬ ½¿² ¿´­± ±½½«® ©¸»®»ª»® ¬¸»®»
·­ ¿ ­±«®½» ±º ©¿¬»® ²»¿® º±±¬·²¹­ ·² ½´¿§ ­±·´ò Ì¸·­ ´»¿¼­ ¬± ¿ ­»ª»®»
®»¼«½¬·±² ·² ¬¸» ­¬®»²¹¬¸ ±º ¬¸» ­±·´ ©¸·½¸ ³¿§ ½®»¿¬» ´±½¿´ ­¸»¿®
º¿·´«®»ò

Í»¿­±²¿´ ­©»´´·²¹ ¿²¼ ­¸®·²µ¿¹» ±º ½´¿§ ­±·´ ¿ºº»½¬­ ¬¸» °»®·³»¬»® ±º
¬¸» ¾«·´¼·²¹ º·®­¬ô ¬¸»² ¹®¿¼«¿´´§ ­°®»¿¼­ ¬± ¬¸» ·²¬»®·±®ò Ì¸» ­©»´´·²¹
°®±½»­­ ©·´´ «­«¿´´§ ¾»¹·² ¿¬ ¬¸» «°¸·´´ »¨¬®»³» ±º ¬¸» ¾«·´¼·²¹ô ±® ±²
¬¸» ©»¿¬¸»® ­·¼» ©¸»®» ¬¸» ´¿²¼ ·­ º´¿¬ò Í©»´´·²¹ ¹®¿¼«¿´´§ ®»¿½¸»­ ¬¸»
·²¬»®·±® ­±·´ ¿­ ¿¾­±®°¬·±² ½±²¬·²«»­ò Í¸®·²µ¿¹» «­«¿´´§ ¾»¹·²­ ©¸»®»
¬¸» ­«²K­ ¸»¿¬ ·­ ¹®»¿¬»­¬ò 

Ûºº»½¬­ ±º Ë²»ª»² Í±·´ Ó±ª»³»²¬ ±² Í¬®«½¬«®»­

Û®±­·±² ¿²¼ ­¿¬«®¿¬·±²
Û®±­·±² ®»³±ª»­ ¬¸» ­«°°±®¬ º®±³ «²¼»® º±±¬·²¹­ô ¬»²¼·²¹ ¬± ½®»¿¬»
­«¾­·¼»²½» ±º ¬¸» °¿®¬ ±º ¬¸» ­¬®«½¬«®» «²¼»® ©¸·½¸ ·¬ ±½½«®­ò
Þ®·½µ©±®µ ©¿´´­ ©·´´ ®»­·­¬ ¬¸» ­¬®»­­ ½®»¿¬»¼ ¾§ ¬¸·­ ®»³±ª¿´ ±º
­«°°±®¬ ¾§ ¾®·¼¹·²¹ ¬¸» ¹¿° ±® ½¿²¬·´»ª»®·²¹ «²¬·´ ¬¸» ¾®·½µ­ ±® ¬¸»
³±®¬¿® ¾»¼¼·²¹ º¿·´ò Ñ´¼»® ³¿­±²®§ ¸¿­ ´·¬¬´» ®»­·­¬¿²½»ò Ûª·¼»²½» ±º
º¿·´«®» ª¿®·»­ ¿½½±®¼·²¹ ¬± ½·®½«³­¬¿²½»­ ¿²¼ ­§³°¬±³­ ³¿§ ·²½´«¼»æ

{ Í¬»° ½®¿½µ·²¹ ·² ¬¸» ³±®¬¿® ¾»¼­ ·² ¬¸» ¾±¼§ ±º ¬¸» ©¿´´ ±®
¿¾±ª»ñ¾»´±© ±°»²·²¹­ ­«½¸ ¿­ ¼±±®­ ±® ©·²¼±©­ò

{ Ê»®¬·½¿´ ½®¿½µ·²¹ ·² ¬¸» ¾®·½µ­ ø«­«¿´´§ ¾«¬ ²±¬ ²»½»­­¿®·´§ ·² ´·²»
©·¬¸ ¬¸» ª»®¬·½¿´ ¾»¼­ ±® °»®°»²¼­÷ò

×­±´¿¬»¼ °·»®­ ¿ºº»½¬»¼ ¾§ »®±­·±² ±® ­¿¬«®¿¬·±² ±º º±«²¼¿¬·±²­ ©·´´
»ª»²¬«¿´´§ ´±­» ½±²¬¿½¬ ©·¬¸ ¬¸» ¾»¿®»®­ ¬¸»§ ­«°°±®¬ ¿²¼ ³¿§ ¬·´¬ ±®
º¿´´ ±ª»®ò Ì¸» º´±±®­ ¬¸¿¬ ¸¿ª» ´±­¬ ¬¸·­ ­«°°±®¬ ©·´´ ¾»½±³» ¾±«²½§ô
­±³»¬·³»­ ®¿¬¬´·²¹ ±®²¿³»²¬­ »¬½ò

Í»¿­±²¿´ ­©»´´·²¹ñ­¸®·²µ¿¹» ·² ½´¿§
Í©»´´·²¹ º±«²¼¿¬·±² ­±·´ ¼«» ¬± ®¿·²§ °»®·±¼­ º·®­¬ ´·º¬­ ¬¸» ³±­¬
»¨°±­»¼ »¨¬®»³·¬·»­ ±º ¬¸» º±±¬·²¹ ­§­¬»³ô ¬¸»² ¬¸» ®»³¿·²¼»® ±º ¬¸»
°»®·³»¬»® º±±¬·²¹­ ©¸·´» ¹®¿¼«¿´´§ °»®³»¿¬·²¹ ·²­·¼» ¬¸» ¾«·´¼·²¹
º±±¬°®·²¬ ¬± ´·º¬ ·²¬»®²¿´ º±±¬·²¹­ò Ì¸·­ ­©»´´·²¹ º·®­¬ ¬»²¼­ ¬± ½®»¿¬» ¿
¼·­¸ »ºº»½¬ô ¾»½¿«­» ¬¸» »¨¬»®²¿´ º±±¬·²¹­ ¿®» °«­¸»¼ ¸·¹¸»® ¬¸¿² ¬¸»
·²¬»®²¿´ ±²»­ò 

Ì¸» º·®­¬ ²±¬·½»¿¾´» ­§³°¬±³ ³¿§ ¾» ¬¸¿¬ ¬¸» º´±±® ¿°°»¿®­ ­´·¹¸¬´§
¼·­¸»¼ò Ì¸·­ ·­ ±º¬»² ¿½½±³°¿²·»¼ ¾§ ­±³» ¼±±®­ ¾·²¼·²¹ ±² ¬¸»
º´±±® ±® ¬¸» ¼±±® ¸»¿¼ô ¬±¹»¬¸»® ©·¬¸ ­±³» ½®¿½µ·²¹ ±º ½±®²·½»
³·¬®»­ò ×² ¾«·´¼·²¹­ ©·¬¸ ¬·³¾»® º´±±®·²¹ ­«°°±®¬»¼ ¾§ ¾»¿®»®­ ¿²¼
¶±·­¬­ô ¬¸» º´±±® ½¿² ¾» ¾±«²½§ò Û¨¬»®²¿´´§ ¬¸»®» ³¿§ ¾» ª·­·¾´»
¼·­¸·²¹ ±º ¬¸» ¸·° ±® ®·¼¹» ´·²»­ò

ß­ ¬¸» ³±·­¬«®» ¿¾­±®°¬·±² °®±½»­­ ½±³°´»¬»­ ·¬­ ¶±«®²»§ ¬± ¬¸»
·²²»®³±­¬ ¿®»¿­ ±º ¬¸» ¾«·´¼·²¹ô ¬¸» ·²¬»®²¿´ º±±¬·²¹­ ©·´´ ®·­»ò ×º ¬¸»
­°®»¿¼ ±º ³±·­¬«®» ·­ ®±«¹¸´§ »ª»²ô ·¬ ³¿§ ¾» ¬¸¿¬ ¬¸» ­§³°¬±³­ ©·´´
¬»³°±®¿®·´§ ¼·­¿°°»¿®ô ¾«¬ ·¬ ·­ ³±®» ´·µ»´§ ¬¸¿¬ ­©»´´·²¹ ©·´´ ¾»
«²»ª»²ô ½®»¿¬·²¹ ¿ ¼·ºº»®»²½» ®¿¬¸»® ¬¸¿² ¿ ¼·­¿°°»¿®¿²½» ·²
­§³°¬±³­ò ×² ¾«·´¼·²¹­ ©·¬¸ ¬·³¾»® º´±±®·²¹ ­«°°±®¬»¼ ¾§ ¾»¿®»®­
¿²¼ ¶±·­¬­ô ¬¸» ·­±´¿¬»¼ °·»®­ ©·´´ ®·­» ³±®» »¿­·´§ ¬¸¿² ¬¸» ­¬®·°
º±±¬·²¹­ ±® °·»®­ «²¼»® ©¿´´­ô ½®»¿¬·²¹ ²±¬·½»¿¾´» ¼±³·²¹ ±º º´±±®·²¹ò 

ß­ ¬¸» ©»¿¬¸»® °¿¬¬»®² ½¸¿²¹»­ ¿²¼ ¬¸» ­±·´ ¾»¹·²­ ¬± ¼®§ ±«¬ô ¬¸»
»¨¬»®²¿´ º±±¬·²¹­ ©·´´ ¾» º·®­¬ ¿ºº»½¬»¼ô ¾»¹·²²·²¹ ©·¬¸ ¬¸» ´±½¿¬·±²­
©¸»®» ¬¸» ­«²K­ »ºº»½¬ ·­ ­¬®±²¹»­¬ò Ì¸·­ ¸¿­ ¬¸» »ºº»½¬ ±º ´±©»®·²¹ ¬¸»
»¨¬»®²¿´ º±±¬·²¹­ò Ì¸» ¼±³·²¹ ·­ ¿½½»²¬«¿¬»¼ ¿²¼ ½®¿½µ·²¹ ®»¼«½»­
±® ¼·­¿°°»¿®­ ©¸»®» ·¬ ±½½«®®»¼ ¾»½¿«­» ±º ¼·­¸·²¹ô ¾«¬ ±¬¸»® ½®¿½µ­
±°»² «°ò Ì¸» ®±±º ´·²»­ ³¿§ ¾»½±³» ½±²ª»¨ò

Ü±³·²¹ ¿²¼ ¼·­¸·²¹ ¿®» ¿´­± ¿ºº»½¬»¼ ¾§ ©»¿¬¸»® ·² ±¬¸»® ©¿§­ò ×²
¿®»¿­ ©¸»®» ©¿®³ô ©»¬ ­«³³»®­ ¿²¼ ½±±´»® ¼®§ ©·²¬»®­ °®»ª¿·´ô
©¿¬»® ³·¹®¿¬·±² ¬»²¼­ ¬± ¾» ¬±©¿®¼ ¬¸» ·²¬»®·±® ¿²¼ ¼±³·²¹ ©·´´ ¾»
¿½½»²¬«¿¬»¼ô ©¸»®»¿­ ©¸»®» ­«³³»®­ ¿®» ¼®§ ¿²¼ ©·²¬»®­ ¿®» ½±´¼
¿²¼ ©»¬ô ³·¹®¿¬·±² ¬»²¼­ ¬± ¾» ¬±©¿®¼ ¬¸» »¨¬»®·±® ¿²¼ ¬¸»
«²¼»®´§·²¹ °®±°»²­·¬§ ·­ ¬±©¿®¼ ¼·­¸·²¹ò

Ó±ª»³»²¬ ½¿«­»¼ ¾§ ¬®»» ®±±¬­
×² ¹»²»®¿´ô ¹®±©·²¹ ®±±¬­ ©·´´ »¨»®¬ ¿² «°©¿®¼ °®»­­«®» ±² º±±¬·²¹­ô
©¸»®»¿­ ­±·´ ­«¾¶»½¬ ¬± ¼®§·²¹ ¾»½¿«­» ±º ¬®»» ±® ­¸®«¾ ®±±¬­ ©·´´ ¬»²¼
¬± ®»³±ª» ­«°°±®¬ º®±³ «²¼»® º±±¬·²¹­ ¾§ ·²¼«½·²¹ ­¸®·²µ¿¹»ò

Ý±³°´·½¿¬·±²­ ½¿«­»¼ ¾§ ¬¸» ­¬®«½¬«®» ·¬­»´º
Ó±­¬ º±®½»­ ¬¸¿¬ ¬¸» ­±·´ ½¿«­»­ ¬± ¾» »¨»®¬»¼ ±² ­¬®«½¬«®»­ ¿®»
ª»®¬·½¿´ P ·ò»ò »·¬¸»® «° ±® ¼±©²ò Ø±©»ª»®ô ¾»½¿«­» ¬¸»­» º±®½»­ ¿®»
­»´¼±³ ­°®»¿¼ »ª»²´§ ¿®±«²¼ ¬¸» º±±¬·²¹­ô ¿²¼ ¾»½¿«­» ¬¸» ¾«·´¼·²¹
®»­·­¬­ «²»ª»² ³±ª»³»²¬ ¾»½¿«­» ±º ·¬­ ®·¹·¼·¬§ô º±®½»­ ¿®» »¨»®¬»¼
º®±³ ±²» °¿®¬ ±º ¬¸» ¾«·´¼·²¹ ¬± ¿²±¬¸»®ò Ì¸» ²»¬ ®»­«´¬ ±º ¿´´ ¬¸»­»
º±®½»­ ·­ «­«¿´´§ ®±¬¿¬·±²¿´ò Ì¸·­ ®»­«´¬¿²¬ º±®½» ±º¬»² ½±³°´·½¿¬»­ ¬¸»
¼·¿¹²±­·­ ¾»½¿«­» ¬¸» ª·­·¾´» ­§³°¬±³­ ¼± ²±¬ ­·³°´§ ®»º´»½¬ ¬¸»
±®·¹·²¿´ ½¿«­»ò ß ½±³³±² ­§³°¬±³ ·­ ¾·²¼·²¹ ±º ¼±±®­ ±² ¬¸»
ª»®¬·½¿´ ³»³¾»® ±º ¬¸» º®¿³»ò

Ûºº»½¬­ ±² º«´´ ³¿­±²®§ ­¬®«½¬«®»­
Þ®·½µ©±®µ ©·´´ ®»­·­¬ ½®¿½µ·²¹ ©¸»®» ·¬ ½¿²ò ×¬ ©·´´ ¿¬¬»³°¬ ¬± ­°¿²
¿®»¿­ ¬¸¿¬ ´±­» ­«°°±®¬ ¾»½¿«­» ±º ­«¾­·¼»¼ º±«²¼¿¬·±²­ ±® ®¿·­»¼
°±·²¬­ò ×¬ ·­ ¬¸»®»º±®» «­«¿´ ¬± ­»» ½®¿½µ·²¹ ¿¬ ©»¿µ °±·²¬­ô ­«½¸ ¿­
±°»²·²¹­ º±® ©·²¼±©­ ±® ¼±±®­ò

×² ¬¸» »ª»²¬ ±º ½±²­¬®«½¬·±² ­»¬¬´»³»²¬ô ½®¿½µ·²¹ ©·´´ «­«¿´´§ ®»³¿·²
«²½¸¿²¹»¼ ¿º¬»® ¬¸» °®±½»­­ ±º ­»¬¬´»³»²¬ ¸¿­ ½»¿­»¼ò 

É·¬¸ ´±½¿´ ­¸»¿® ±® »®±­·±²ô ½®¿½µ·²¹ ©·´´ «­«¿´´§ ½±²¬·²«» ¬± ¼»ª»´±°
«²¬·´ ¬¸» ±®·¹·²¿´ ½¿«­» ¸¿­ ¾»»² ®»³»¼·»¼ô ±® «²¬·´ ¬¸» ­«¾­·¼»²½»
¸¿­ ½±³°´»¬»´§ ²»«¬®¿´·­»¼ ¬¸» ¿ºº»½¬»¼ °±®¬·±² ±º º±±¬·²¹ ¿²¼ ¬¸»
­¬®«½¬«®» ¸¿­ ­¬¿¾·´·­»¼ ±² ±¬¸»® º±±¬·²¹­ ¬¸¿¬ ®»³¿·² »ºº»½¬·ª»ò

×² ¬¸» ½¿­» ±º ­©»´´ñ­¸®·²µ »ºº»½¬­ô ¬¸» ¾®·½µ©±®µ ©·´´ ·² ­±³» ½¿­»­
®»¬«®² ¬± ·¬­ ±®·¹·²¿´ °±­·¬·±² ¿º¬»® ½±³°´»¬·±² ±º ¿ ½§½´»ô ¸±©»ª»® ·¬
·­ ³±®» ´·µ»´§ ¬¸¿¬ ¬¸» ®±¬¿¬·±²¿´ »ºº»½¬ ©·´´ ²±¬ ¾» »¨¿½¬´§ ®»ª»®­»¼ô
¿²¼ ·¬ ·­ ¿´­± «­«¿´ ¬¸¿¬ ¾®·½µ©±®µ ©·´´ ­»¬¬´» ·² ·¬­ ²»© °±­·¬·±² ¿²¼
©·´´ ®»­·­¬ ¬¸» º±®½»­ ¬®§·²¹ ¬± ®»¬«®² ·¬ ¬± ·¬­ ±®·¹·²¿´ °±­·¬·±²ò Ì¸·­
³»¿²­ ¬¸¿¬ ·² ¿ ½¿­» ©¸»®» ­©»´´·²¹ ¬¿µ»­ °´¿½» ¿º¬»® ½±²­¬®«½¬·±²
¿²¼ ½®¿½µ·²¹ ±½½«®­ô ¬¸» ½®¿½µ·²¹ ·­ ´·µ»´§ ¬± ¿¬ ´»¿­¬ °¿®¬´§ ®»³¿·²
¿º¬»® ¬¸» ­¸®·²µ ­»¹³»²¬ ±º ¬¸» ½§½´» ·­ ½±³°´»¬»ò Ì¸«­ô »¿½¸ ¬·³»
¬¸» ½§½´» ·­ ®»°»¿¬»¼ô ¬¸» ´·µ»´·¸±±¼ ·­ ¬¸¿¬ ¬¸» ½®¿½µ·²¹ ©·´´ ¾»½±³»
©·¼»® «²¬·´ ¬¸» ­»½¬·±²­ ±º ¾®·½µ©±®µ ¾»½±³» ª·®¬«¿´´§ ·²¼»°»²¼»²¬ò 

É·¬¸ ®»°»¿¬»¼ ½§½´»­ô ±²½» ¬¸» ½®¿½µ·²¹ ·­ »­¬¿¾´·­¸»¼ô ·º ¬¸»®» ·­ ²±
±¬¸»® ½±³°´·½¿¬·±²ô ·¬ ·­ ²±®³¿´ º±® ¬¸» ·²½·¼»²½» ±º ½®¿½µ·²¹ ¬±
­¬¿¾·´·­»ô ¿­ ¬¸» ¾«·´¼·²¹ ¸¿­ ¬¸» ¿®¬·½«´¿¬·±² ·¬ ²»»¼­ ¬± ½±°» ©·¬¸
¬¸» °®±¾´»³ò Ì¸·­ ·­ ¾§ ²± ³»¿²­ ¿´©¿§­ ¬¸» ½¿­»ô ¸±©»ª»®ô ¿²¼
³±²·¬±®·²¹ ±º ½®¿½µ­ ·² ©¿´´­ ¿²¼ º´±±®­ ­¸±«´¼ ¿´©¿§­ ¾» ¬®»¿¬»¼
­»®·±«­´§ò 

Ë°¸»¿ª¿´ ½¿«­»¼ ¾§ ¹®±©¬¸ ±º ¬®»» ®±±¬­ «²¼»® º±±¬·²¹­ ·­ ²±¬ ¿
­·³°´» ª»®¬·½¿´ ­¸»¿® ­¬®»­­ò Ì¸»®» ·­ ¿ ¬»²¼»²½§ º±® ¬¸» ®±±¬ ¬± ¿´­±
»¨»®¬ ´¿¬»®¿´ º±®½»­ ¬¸¿¬ ¿¬¬»³°¬ ¬± ­»°¿®¿¬» ­»½¬·±²­ ±º ¾®·½µ©±®µ
¿º¬»® ·²·¬·¿´ ½®¿½µ·²¹ ¸¿­ ±½½«®®»¼ò

Ì®»»­ ½¿² ½¿«­» ­¸®·²µ¿¹» ¿²¼ ¼¿³¿¹»



Ì¸» ²±®³¿´ ­¬®«½¬«®¿´ ¿®®¿²¹»³»²¬ ·­ ¬¸¿¬ ¬¸» ·²²»® ´»¿º ±º ¾®·½µó
©±®µ ·² ¬¸» »¨¬»®²¿´ ©¿´´­ ¿²¼ ¿¬ ´»¿­¬ ­±³» ±º ¬¸» ·²¬»®²¿´ ©¿´´­
ø¼»°»²¼·²¹ ±² ¬¸» ®±±º ¬§°»÷ ½±³°®·­» ¬¸» ´±¿¼ó¾»¿®·²¹ ­¬®«½¬«®» ±²
©¸·½¸ ¿²§ «°°»® º´±±®­ô ½»·´·²¹­ ¿²¼ ¬¸» ®±±º ¿®» ­«°°±®¬»¼ò ×² ¬¸»­»
½¿­»­ô ·¬ ·­ ·²¬»®²¿´´§ ª·­·¾´» ½®¿½µ·²¹ ¬¸¿¬ ­¸±«´¼ ¾» ¬¸» ³¿·² º±½«­
±º ¿¬¬»²¬·±²ô ¸±©»ª»® ¬¸»®» ¿®» ¿ º»© »¨¿³°´»­ ±º ¼©»´´·²¹­ ©¸±­»
»¨¬»®²¿´ ´»¿º ±º ³¿­±²®§ °´¿§­ ­±³» ­«°°±®¬·²¹ ®±´»ô ­± ¬¸·­ ­¸±«´¼
¾» ½¸»½µ»¼ ·º ¬¸»®» ·­ ¿²§ ¼±«¾¬ò ×² ¿²§ ½¿­»ô »¨¬»®²¿´´§ ª·­·¾´»
½®¿½µ·²¹ ·­ ·³°±®¬¿²¬ ¿­ ¿ ¹«·¼» ¬± ­¬®»­­»­ ±² ¬¸» ­¬®«½¬«®» ¹»²»®¿´´§ô
¿²¼ ·¬ ­¸±«´¼ ¿´­± ¾» ®»³»³¾»®»¼ ¬¸¿¬ ¬¸» »¨¬»®²¿´ ©¿´´­ ³«­¬ ¾»
½¿°¿¾´» ±º ­«°°±®¬·²¹ ¬¸»³­»´ª»­ò

Ûºº»½¬­ ±² º®¿³»¼ ­¬®«½¬«®»­
Ì·³¾»® ±® ­¬»»´ º®¿³»¼ ¾«·´¼·²¹­ ¿®» ´»­­ ´·µ»´§ ¬± »¨¸·¾·¬ ½®¿½µ·²¹
¼«» ¬± ­©»´´ñ­¸®·²µ ¬¸¿² ³¿­±²®§ ¾«·´¼·²¹­ ¾»½¿«­» ±º ¬¸»·®
º´»¨·¾·´·¬§ò ß´­±ô ¬¸» ¼±³·²¹ñ¼·­¸·²¹ »ºº»½¬­ ¬»²¼ ¬± ¾» ´±©»® ¾»½¿«­»
±º ¬¸» ´·¹¸¬»® ©»·¹¸¬ ±º ©¿´´­ò Ì¸» ³¿·² ®·­µ­ ¬± º®¿³»¼ ¾«·´¼·²¹­ ¿®»
»²½±«²¬»®»¼ ¾»½¿«­» ±º ¬¸» ·­±´¿¬»¼ °·»® º±±¬·²¹­ «­»¼ «²¼»® ©¿´´­ò
É¸»®» »®±­·±² ±® ­¿¬«®¿¬·±² ½¿«­» ¿ º±±¬·²¹ ¬± º¿´´ ¿©¿§ô ¬¸·­ ½¿²
¼±«¾´» ¬¸» ­°¿² ©¸·½¸ ¿ ©¿´´ ³«­¬ ¾®·¼¹»ò Ì¸·­ ¿¼¼·¬·±²¿´ ­¬®»­­ ½¿²
½®»¿¬» ½®¿½µ·²¹ ·² ©¿´´ ´·²·²¹­ô °¿®¬·½«´¿®´§ ©¸»®» ¬¸»®» ·­ ¿ ©»¿µ
°±·²¬ ·² ¬¸» ­¬®«½¬«®» ½¿«­»¼ ¾§ ¿ ¼±±® ±® ©·²¼±© ±°»²·²¹ò ×¬ ·­ô
¸±©»ª»®ô «²´·µ»´§ ¬¸¿¬ º®¿³»¼ ­¬®«½¬«®»­ ©·´´ ¾» ­± ­¬®»­­»¼ ¿­ ¬± ­«ºº»®
­»®·±«­ ¼¿³¿¹» ©·¬¸±«¬ º·®­¬ »¨¸·¾·¬·²¹ ­±³» ±® ¿´´ ±º ¬¸» ¿¾±ª»
­§³°¬±³­ º±® ¿ ½±²­·¼»®¿¾´» °»®·±¼ò Ì¸» ­¿³» ©¿®²·²¹ °»®·±¼ ­¸±«´¼
¿°°´§ ·² ¬¸» ½¿­» ±º «°¸»¿ª¿´ò ×¬ ­¸±«´¼ ¾» ²±¬»¼ô ¸±©»ª»®ô ¬¸¿¬ ©¸»®»
º®¿³»¼ ¾«·´¼·²¹­ ¿®» ­«°°±®¬»¼ ¾§ ­¬®·° º±±¬·²¹­ ¬¸»®» ·­ ±²´§ ±²» ´»¿º
±º ¾®·½µ©±®µ ¿²¼ ¬¸»®»º±®» ¬¸» »¨¬»®²¿´´§ ª·­·¾´» ©¿´´­ ¿®» ¬¸»
­«°°±®¬·²¹ ­¬®«½¬«®» º±® ¬¸» ¾«·´¼·²¹ò ×² ¬¸·­ ½¿­»ô ¬¸» ­«¾º´±±®
³¿­±²®§ ©¿´´­ ½¿² ¾» »¨°»½¬»¼ ¬± ¾»¸¿ª» ¿­ º«´´ ¾®·½µ©±®µ ©¿´´­ò

Ûºº»½¬­ ±² ¾®·½µ ª»²»»® ­¬®«½¬«®»­
Þ»½¿«­» ¬¸» ´±¿¼ó¾»¿®·²¹ ­¬®«½¬«®» ±º ¿ ¾®·½µ ª»²»»® ¾«·´¼·²¹ ·­ ¬¸»
º®¿³» ¬¸¿¬ ³¿µ»­ «° ¬¸» ·²¬»®·±® ´»¿º ±º ¬¸» »¨¬»®²¿´ ©¿´´­ °´«­
°»®¸¿°­ ¬¸» ·²¬»®²¿´ ©¿´´­ô ¼»°»²¼·²¹ ±² ¬¸» ¬§°» ±º ®±±ºô ¬¸»
¾«·´¼·²¹ ½¿² ¾» »¨°»½¬»¼ ¬± ¾»¸¿ª» ¿­ ¿ º®¿³»¼ ­¬®«½¬«®»ô »¨½»°¬ ¬¸¿¬
¬¸» »¨¬»®²¿´ ³¿­±²®§ ©·´´ ¾»¸¿ª» ·² ¿ ­·³·´¿® ©¿§ ¬± ¬¸» »¨¬»®²¿´ ´»¿º
±º ¿ º«´´ ³¿­±²®§ ­¬®«½¬«®»ò

É¿¬»® Í»®ª·½» ¿²¼ Ü®¿·²¿¹»

É¸»®» ¿ ©¿¬»® ­»®ª·½» °·°»ô ¿ ­»©»® ±® ­¬±®³©¿¬»® ¼®¿·²¿¹» °·°» ·­ ·²
¬¸» ª·½·²·¬§ ±º ¿ ¾«·´¼·²¹ô ¿ ©¿¬»® ´»¿µ ½¿² ½¿«­» »®±­·±²ô ­©»´´·²¹ ±®
­¿¬«®¿¬·±² ±º ­«­½»°¬·¾´» ­±·´ò Ûª»² ¿ ³·²«­½«´» ´»¿µ ½¿² ¾» »²±«¹¸
¬± ­¿¬«®¿¬» ¿ ½´¿§ º±«²¼¿¬·±²ò ß ´»¿µ·²¹ ¬¿° ²»¿® ¿ ¾«·´¼·²¹ ½¿² ¸¿ª»
¬¸» ­¿³» »ºº»½¬ò ×² ¿¼¼·¬·±²ô ¬®»²½¸»­ ½±²¬¿·²·²¹ °·°»­ ½¿² ¾»½±³»
©¿¬»®½±«®­»­ »ª»² ¬¸±«¹¸ ¾¿½µº·´´»¼ô °¿®¬·½«´¿®´§ ©¸»®» ¾®±µ»²
®«¾¾´» ·­ «­»¼ ¿­ º·´´ò É¿¬»® ¬¸¿¬ ®«²­ ¿´±²¹ ¬¸»­» ¬®»²½¸»­ ½¿² ¾»
®»­°±²­·¾´» º±® ­»®·±«­ »®±­·±²ô ·²¬»®­¬®¿¬¿ ­»»°¿¹» ·²¬± ­«¾º´±±® ¿®»¿­
¿²¼ ­¿¬«®¿¬·±²ò

Ð·°» ´»¿µ¿¹» ¿²¼ ¬®»²½¸ ©¿¬»® º´±©­ ¿´­± »²½±«®¿¹» ¬®»» ¿²¼ ­¸®«¾
®±±¬­ ¬± ¬¸» ­±«®½» ±º ©¿¬»®ô ½±³°´·½¿¬·²¹ ¿²¼ »¨¿½»®¾¿¬·²¹ ¬¸»
°®±¾´»³ò
Ð±±® ®±±º °´«³¾·²¹ ½¿² ®»­«´¬ ·² ´¿®¹» ª±´«³»­ ±º ®¿·²©¿¬»® ¾»·²¹
½±²½»²¬®¿¬»¼ ·² ¿ ­³¿´´ ¿®»¿ ±º ­±·´æ

{ ×²½±®®»½¬ º¿´´­ ·² ®±±º ¹«¬¬»®·²¹ ³¿§ ®»­«´¬ ·² ±ª»®º´±©­ô ¿­ ³¿§
¹«¬¬»®­ ¾´±½µ»¼ ©·¬¸ ´»¿ª»­ »¬½ò

{ Ý±®®±¼»¼ ¹«¬¬»®·²¹ ±® ¼±©²°·°»­ ½¿² ­°·´´ ©¿¬»® ¬± ¹®±«²¼ò

{ Ü±©²°·°»­ ²±¬ °±­·¬·ª»´§ ½±²²»½¬»¼ ¬± ¿ °®±°»® ­¬±®³©¿¬»®
½±´´»½¬·±² ­§­¬»³ ©·´´ ¼·®»½¬ ¿ ½±²½»²¬®¿¬·±² ±º ©¿¬»® ¬± ­±·´ ¬¸¿¬ ·­
¼·®»½¬´§ ¿¼¶¿½»²¬ ¬± º±±¬·²¹­ô ­±³»¬·³»­ ½¿«­·²¹ ´¿®¹»ó­½¿´»
°®±¾´»³­ ­«½¸ ¿­ »®±­·±²ô ­¿¬«®¿¬·±² ¿²¼ ³·¹®¿¬·±² ±º ©¿¬»® «²¼»®
¬¸» ¾«·´¼·²¹ò

Í»®·±«­²»­­ ±º Ý®¿½µ·²¹

×² ¹»²»®¿´ô ³±­¬ ½®¿½µ·²¹ º±«²¼ ·² ³¿­±²®§ ©¿´´­ ·­ ¿ ½±­³»¬·½
²«·­¿²½» ±²´§ ¿²¼ ½¿² ¾» µ»°¬ ·² ®»°¿·® ±® »ª»² ·¹²±®»¼ò Ì¸» ¬¿¾´»
¾»´±© ·­ ¿ ®»°®±¼«½¬·±² ±º Ì¿¾´» Ýï ±º ßÍ îèéðò

ßÍ îèéð ¿´­± °«¾´·­¸»­ º·¹«®»­ ®»´¿¬·²¹ ¬± ½®¿½µ·²¹ ·² ½±²½®»¬» º´±±®­ô
¸±©»ª»® ¾»½¿«­» ©¿´´ ½®¿½µ·²¹ ©·´´ «­«¿´´§ ®»¿½¸ ¬¸» ½®·¬·½¿´ °±·²¬
­·¹²·º·½¿²¬´§ »¿®´·»® ¬¸¿² ½®¿½µ·²¹ ·² ­´¿¾­ô ¬¸·­ ¬¿¾´» ·­ ²±¬
®»°®±¼«½»¼ ¸»®»ò

Ð®»ª»²¬·±²ñÝ«®»

Ð´«³¾·²¹
É¸»®» ¾«·´¼·²¹ ³±ª»³»²¬ ·­ ½¿«­»¼ ¾§ ©¿¬»® ­»®ª·½»ô ®±±º °´«³¾·²¹ô
­»©»® ±® ­¬±®³©¿¬»® º¿·´«®»ô ¬¸» ®»³»¼§ ·­ ¬± ®»°¿·® ¬¸» °®±¾´»³ò 
×¬ ·­ °®«¼»²¬ô ¸±©»ª»®ô ¬± ½±²­·¼»® ¿´­± ®»®±«¬·²¹ °·°»­ ¿©¿§ º®±³
¬¸» ¾«·´¼·²¹ ©¸»®» °±­­·¾´»ô ¿²¼ ®»´±½¿¬·²¹ ¬¿°­ ¬± °±­·¬·±²­ ©¸»®»
¿²§ ´»¿µ¿¹» ©·´´ ²±¬ ¼·®»½¬ ©¿¬»® ¬± ¬¸» ¾«·´¼·²¹ ª·½·²·¬§ò Ûª»² ©¸»®»
¹«´´§ ¬®¿°­ ¿®» °®»­»²¬ô ¬¸»®» ·­ ­±³»¬·³»­ ­«ºº·½·»²¬ ­°·´´ ¬± ½®»¿¬»
»®±­·±² ±® ­¿¬«®¿¬·±²ô °¿®¬·½«´¿®´§ ·² ³±¼»®² ·²­¬¿´´¿¬·±²­ «­·²¹
­³¿´´»® ¼·¿³»¬»® ÐÊÝ º·¨¬«®»­ò ×²¼»»¼ô ­±³» ¹«´´§ ¬®¿°­ ¿®» ²±¬
­·¬«¿¬»¼ ¼·®»½¬´§ «²¼»® ¬¸» ¬¿°­ ¬¸¿¬ ¿®» ·²­¬¿´´»¼ ¬± ½¸¿®¹» ¬¸»³ô
©·¬¸ ¬¸» ®»­«´¬ ¬¸¿¬ ©¿¬»® º®±³ ¬¸» ¬¿° ³¿§ »²¬»® ¬¸» ¾¿½µº·´´»¼
¬®»²½¸ ¬¸¿¬ ¸±«­»­ ¬¸» ­»©»® °·°·²¹ò ×º ¬¸» ¬®»²½¸ ¸¿­ ¾»»² °±±®´§
¾¿½µº·´´»¼ô ¬¸» ©¿¬»® ©·´´ »·¬¸»® °±²¼ ±® º´±© ¿´±²¹ ¬¸» ¾±¬¬±³ ±º
¬¸» ¬®»²½¸ò ß­ ¬¸»­» ¬®»²½¸»­ «­«¿´´§ ®«² ¿´±²¹­·¼» ¬¸» º±±¬·²¹­ ¿²¼
½¿² ¾» ¿¬ ¿ ­·³·´¿® ¼»°¬¸ô ·¬ ·­ ²±¬ ¸¿®¼ ¬± ­»» ¸±© ¿²§ ©¿¬»® ¬¸¿¬ ·­
¬¸«­ ¼·®»½¬»¼ ·²¬± ¿ ¬®»²½¸ ½¿² »¿­·´§ ¿ºº»½¬ ¬¸» º±«²¼¿¬·±²K­ ¿¾·´·¬§ ¬±
­«°°±®¬ º±±¬·²¹­ ±® »ª»² ¹¿·² »²¬®§ ¬± ¬¸» ­«¾º´±±® ¿®»¿ò

Ù®±«²¼ ¼®¿·²¿¹»
×² ¿´´ ­±·´­ ¬¸»®» ·­ ¬¸» ½¿°¿½·¬§ º±® ©¿¬»® ¬± ¬®¿ª»´ ±² ¬¸» ­«®º¿½» ¿²¼
¾»´±© ·¬ò Í«®º¿½» ©¿¬»® º´±©­ ½¿² ¾» »­¬¿¾´·­¸»¼ ¾§ ·²­°»½¬·±² ¼«®·²¹
¿²¼ ¿º¬»® ¸»¿ª§ ±® °®±´±²¹»¼ ®¿·²ò ×º ²»½»­­¿®§ô ¿ ¹®¿¬»¼ ¼®¿·² ­§­¬»³
½±²²»½¬»¼ ¬± ¬¸» ­¬±®³©¿¬»® ½±´´»½¬·±² ­§­¬»³ ·­ «­«¿´´§ ¿² »¿­§
­±´«¬·±²ò

×¬ ·­ô ¸±©»ª»®ô ­±³»¬·³»­ ²»½»­­¿®§ ©¸»² ¿¬¬»³°¬·²¹ ¬± °®»ª»²¬
©¿¬»® ³·¹®¿¬·±² ¬¸¿¬ ¬»­¬·²¹ ¾» ½¿®®·»¼ ±«¬ ¬± »­¬¿¾´·­¸ ©¿¬»®¬¿¾´»
¸»·¹¸¬ ¿²¼ ­«¾­±·´ ©¿¬»® º´±©­ò Ì¸·­ ­«¾¶»½¬ ·­ ®»º»®®»¼ ¬± ·² ÞÌÚ ïç
¿²¼ ³¿§ °®±°»®´§ ¾» ®»¹¿®¼»¼ ¿­ ¿² ¿®»¿ º±® ¿² »¨°»®¬ ½±²­«´¬¿²¬ò

Ð®±¬»½¬·±² ±º ¬¸» ¾«·´¼·²¹ °»®·³»¬»®
×¬ ·­ »­­»²¬·¿´ ¬± ®»³»³¾»® ¬¸¿¬ ¬¸» ­±·´ ¬¸¿¬ ¿ºº»½¬­ º±±¬·²¹­ »¨¬»²¼­
©»´´ ¾»§±²¼ ¬¸» ¿½¬«¿´ ¾«·´¼·²¹ ´·²»ò É¿¬»®·²¹ ±º ¹¿®¼»² °´¿²¬­ô
­¸®«¾­ ¿²¼ ¬®»»­ ½¿«­»­ ­±³» ±º ¬¸» ³±­¬ ­»®·±«­ ©¿¬»® °®±¾´»³­ò 

Ú±® ¬¸·­ ®»¿­±²ô °¿®¬·½«´¿®´§ ©¸»®» °®±¾´»³­ »¨·­¬ ±® ¿®» ´·µ»´§ ¬±
±½½«®ô ·¬ ·­ ®»½±³³»²¼»¼ ¬¸¿¬ ¿² ¿°®±² ±º °¿ª·²¹ ¾» ·²­¬¿´´»¼
¿®±«²¼ ¿­ ³«½¸ ±º ¬¸» ¾«·´¼·²¹ °»®·³»¬»® ¿­ ²»½»­­¿®§ò Ì¸·­ °¿ª·²¹ 

ÝÔßÍÍ×Ú×ÝßÌ×ÑÒ ÑÚ ÜßÓßÙÛ É×ÌØ ÎÛÚÛÎÛÒÝÛ ÌÑ ÉßÔÔÍ

Ü»­½®·°¬·±² ±º ¬§°·½¿´ ¼¿³¿¹» ¿²¼ ®»¯«·®»¼ ®»°¿·® ß°°®±¨·³¿¬» ½®¿½µ ©·¼¬¸ Ü¿³¿¹»
´·³·¬ ø­»» Ò±¬» í÷ ½¿¬»¹±®§

Ø¿·®´·²» ½®¿½µ­ äðòï ³³ ð

Ú·²» ½®¿½µ­ ©¸·½¸ ¼± ²±¬ ²»»¼ ®»°¿·® äï ³³ ï

Ý®¿½µ­ ²±¬·½»¿¾´» ¾«¬ »¿­·´§ º·´´»¼ò Ü±±®­ ¿²¼ ©·²¼±©­ ­¬·½µ ­´·¹¸¬´§ äë ³³ î

Ý®¿½µ­ ½¿² ¾» ®»°¿·®»¼ ¿²¼ °±­­·¾´§ ¿ ­³¿´´ ¿³±«²¬ ±º ©¿´´ ©·´´ ²»»¼ ëPïë ³³ ø±® ¿ ²«³¾»® ±º ½®¿½µ­ í
¬± ¾» ®»°´¿½»¼ò Ü±±®­ ¿²¼ ©·²¼±©­ ­¬·½µò Í»®ª·½» °·°»­ ½¿² º®¿½¬«®»ò í ³³ ±® ³±®» ·² ±²» ¹®±«°÷
É»¿¬¸»®¬·¹¸¬²»­­ ±º¬»² ·³°¿·®»¼

Û¨¬»²­·ª» ®»°¿·® ©±®µ ·²ª±´ª·²¹ ¾®»¿µ·²¹ó±«¬ ¿²¼ ®»°´¿½·²¹ ­»½¬·±²­ ±º ©¿´´­ô ïëPîë ³³ ¾«¬ ¿´­± ¼»°»²¼ ì
»­°»½·¿´´§ ±ª»® ¼±±®­ ¿²¼ ©·²¼±©­ò É·²¼±© ¿²¼ ¼±±® º®¿³»­ ¼·­¬±®¬ò É¿´´­ ´»¿² ±² ²«³¾»® ±º ½®¿½µ­
±® ¾«´¹» ²±¬·½»¿¾´§ô ­±³» ´±­­ ±º ¾»¿®·²¹ ·² ¾»¿³­ò Í»®ª·½» °·°»­ ¼·­®«°¬»¼



­¸±«´¼ »¨¬»²¼ ±«¬©¿®¼­ ¿ ³·²·³«³ ±º çðð ³³ ø³±®» ·² ¸·¹¸´§
®»¿½¬·ª» ­±·´÷ ¿²¼ ­¸±«´¼ ¸¿ª» ¿ ³·²·³«³ º¿´´ ¿©¿§ º®±³ ¬¸»
¾«·´¼·²¹ ±º ïæêðò Ì¸» º·²·­¸»¼ °¿ª·²¹ ­¸±«´¼ ¾» ²± ´»­­ ¬¸¿² ïðð
³³ ¾»´±© ¾®·½µ ª»²¬ ¾¿­»­ò

×¬ ·­ °®«¼»²¬ ¬± ®»´±½¿¬» ¼®¿·²¿¹» °·°»­ ¿©¿§ º®±³ ¬¸·­ °¿ª·²¹ô ·º
°±­­·¾´»ô ¬± ¿ª±·¼ ½±³°´·½¿¬·±²­ º®±³ º«¬«®» ´»¿µ¿¹»ò ×º ¬¸·­ ·­ ²±¬
°®¿½¬·½¿´ô »¿®¬¸»²©¿®» °·°»­ ­¸±«´¼ ¾» ®»°´¿½»¼ ¾§ ÐÊÝ ¿²¼
¾¿½µº·´´·²¹ ­¸±«´¼ ¾» ±º ¬¸» ­¿³» ­±·´ ¬§°» ¿­ ¬¸» ­«®®±«²¼·²¹ ­±·´
¿²¼ ½±³°¿½¬»¼ ¬± ¬¸» ­¿³» ¼»²­·¬§ò

Û¨½»°¬ ·² ¿®»¿­ ©¸»®» º®»»¦·²¹ ±º ©¿¬»® ·­ ¿² ·­­«»ô ·¬ ·­ ©·­» ¬±
®»³±ª» ¬¿°­ ·² ¬¸» ¾«·´¼·²¹ ¿®»¿ ¿²¼ ®»´±½¿¬» ¬¸»³ ©»´´ ¿©¿§ º®±³
¬¸» ¾«·´¼·²¹ P °®»º»®¿¾´§ ²±¬ «°¸·´´ º®±³ ·¬ ø­»» ÞÌÚ ïç÷ò

×¬ ³¿§ ¾» ¼»­·®¿¾´» ¬± ·²­¬¿´´ ¿ ¹®¿¬»¼ ¼®¿·² ¿¬ ¬¸» ±«¬­·¼» »¼¹» ±º ¬¸»
°¿ª·²¹ ±² ¬¸» «°¸·´´ ­·¼» ±º ¬¸» ¾«·´¼·²¹ò ×º ­«¾­±·´ ¼®¿·²¿¹» ·­
²»»¼»¼ ¬¸·­ ½¿² ¾» ·²­¬¿´´»¼ «²¼»® ¬¸» ­«®º¿½» ¼®¿·²ò 

Ý±²¼»²­¿¬·±²
×² ¾«·´¼·²¹­ ©·¬¸ ¿ ­«¾º´±±® ª±·¼ ­«½¸ ¿­ ©¸»®» ¾»¿®»®­ ¿²¼ ¶±·­¬­
­«°°±®¬ º´±±®·²¹ô ·²­«ºº·½·»²¬ ª»²¬·´¿¬·±² ½®»¿¬»­ ·¼»¿´ ½±²¼·¬·±²­ º±®
½±²¼»²­¿¬·±²ô °¿®¬·½«´¿®´§ ©¸»®» ¬¸»®» ·­ ´·¬¬´» ½´»¿®¿²½» ¾»¬©»»² ¬¸»
º´±±® ¿²¼ ¬¸» ¹®±«²¼ò Ý±²¼»²­¿¬·±² ¿¼¼­ ¬± ¬¸» ³±·­¬«®» ¿´®»¿¼§
°®»­»²¬ ·² ¬¸» ­«¾º´±±® ¿²¼ ­·¹²·º·½¿²¬´§ ­´±©­ ¬¸» °®±½»­­ ±º ¼®§·²¹
±«¬ò ×²­¬¿´´¿¬·±² ±º ¿² ¿¼»¯«¿¬» ­«¾º´±±® ª»²¬·´¿¬·±² ­§­¬»³ô »·¬¸»®
²¿¬«®¿´ ±® ³»½¸¿²·½¿´ô ·­ ¼»­·®¿¾´»ò

É¿®²·²¹æ ß´¬¸±«¹¸ ¬¸·­ Þ«·´¼·²¹ Ì»½¸²±´±¹§ Ú·´» ¼»¿´­ ©·¬¸
½®¿½µ·²¹ ·² ¾«·´¼·²¹­ô ·¬ ­¸±«´¼ ¾» ­¿·¼ ¬¸¿¬ ­«¾º´±±® ³±·­¬«®» ½¿²
®»­«´¬ ·² ¬¸» ¼»ª»´±°³»²¬ ±º ±¬¸»® °®±¾´»³­ô ²±¬¿¾´§æ

{ É¿¬»® ¬¸¿¬ ·­ ¬®¿²­³·¬¬»¼ ·²¬± ³¿­±²®§ô ³»¬¿´ ±® ¬·³¾»® ¾«·´¼·²¹
»´»³»²¬­ ½¿«­»­ ¼¿³¿¹» ¿²¼ñ±® ¼»½¿§ ¬± ¬¸±­» »´»³»²¬­ò

{ Ø·¹¸ ­«¾º´±±® ¸«³·¼·¬§ ¿²¼ ³±·­¬«®» ½±²¬»²¬ ½®»¿¬» ¿² ·¼»¿´
»²ª·®±²³»²¬ º±® ª¿®·±«­ °»­¬­ô ·²½´«¼·²¹ ¬»®³·¬»­ ¿²¼ ­°·¼»®­ò

{ É¸»®» ¸·¹¸ ³±·­¬«®» ´»ª»´­ ¿®» ¬®¿²­³·¬¬»¼ ¬± ¬¸» º´±±®·²¹ ¿²¼
©¿´´­ô ¿² ·²½®»¿­» ·² ¬¸» ¼«­¬ ³·¬» ½±«²¬ ½¿² »²­«» ©·¬¸·² ¬¸»
´·ª·²¹ ¿®»¿­ò Ü«­¬ ³·¬»­ô ¿­ ©»´´ ¿­ ¼¿³°²»­­ ·² ¹»²»®¿´ô ½¿² ¾» ¿
¸»¿´¬¸ ¸¿¦¿®¼ ¬± ·²¸¿¾·¬¿²¬­ô °¿®¬·½«´¿®´§ ¬¸±­» ©¸± ¿®»
¿¾²±®³¿´´§ ­«­½»°¬·¾´» ¬± ®»­°·®¿¬±®§ ¿·´³»²¬­ò

Ì¸» ¹¿®¼»²
Ì¸» ·¼»¿´ ª»¹»¬¿¬·±² ´¿§±«¬ ·­ ¬± ¸¿ª» ´¿©² ±® °´¿²¬­ ¬¸¿¬ ®»¯«·®»
±²´§ ´·¹¸¬ ©¿¬»®·²¹ ·³³»¼·¿¬»´§ ¿¼¶¿½»²¬ ¬± ¬¸» ¼®¿·²¿¹» ±® °¿ª·²¹
»¼¹»ô ¬¸»² ³±®» ¼»³¿²¼·²¹ °´¿²¬­ô ­¸®«¾­ ¿²¼ ¬®»»­ ­°®»¿¼ ±«¬ ·²
¬¸¿¬ ±®¼»®ò 

Ñª»®©¿¬»®·²¹ ¼«» ¬± ³·­«­» ±º ¿«¬±³¿¬·½ ©¿¬»®·²¹ ­§­¬»³­ ·­ ¿
½±³³±² ½¿«­» ±º ­¿¬«®¿¬·±² ¿²¼ ©¿¬»® ³·¹®¿¬·±² «²¼»® º±±¬·²¹­ò ×º
·¬ ·­ ²»½»­­¿®§ ¬± «­» ¬¸»­» ­§­¬»³­ô ·¬ ·­ ·³°±®¬¿²¬ ¬± ®»³±ª» ¹¿®¼»²
¾»¼­ ¬± ¿ ½±³°´»¬»´§ ­¿º» ¼·­¬¿²½» º®±³ ¾«·´¼·²¹­ò

Û¨·­¬·²¹ ¬®»»­
É¸»®» ¿ ¬®»» ·­ ½¿«­·²¹ ¿ °®±¾´»³ ±º ­±·´ ¼®§·²¹ ±® ¬¸»®» ·­ ¬¸»
»¨·­¬»²½» ±® ¬¸®»¿¬ ±º «°¸»¿ª¿´ ±º º±±¬·²¹­ô ·º ¬¸» ±ºº»²¼·²¹ ®±±¬­ ¿®»
­«¾­·¼·¿®§ ¿²¼ ¬¸»·® ®»³±ª¿´ ©·´´ ²±¬ ­·¹²·º·½¿²¬´§ ¼¿³¿¹» ¬¸» ¬®»»ô
¬¸»§ ­¸±«´¼ ¾» ­»ª»®»¼ ¿²¼ ¿ ½±²½®»¬» ±® ³»¬¿´ ¾¿®®·»® °´¿½»¼
ª»®¬·½¿´´§ ·² ¬¸» ­±·´ ¬± °®»ª»²¬ º«¬«®» ®±±¬ ¹®±©¬¸ ·² ¬¸» ¼·®»½¬·±² ±º
¬¸» ¾«·´¼·²¹ò ×º ·¬ ·­ ²±¬ °±­­·¾´» ¬± ®»³±ª» ¬¸» ®»´»ª¿²¬ ®±±¬­
©·¬¸±«¬ ¼¿³¿¹» ¬± ¬¸» ¬®»»ô ¿² ¿°°´·½¿¬·±² ¬± ®»³±ª» ¬¸» ¬®»» ­¸±«´¼
¾» ³¿¼» ¬± ¬¸» ´±½¿´ ¿«¬¸±®·¬§ò ß °®«¼»²¬ °´¿² ·­ ¬± ¬®¿²­°´¿²¬ ´·µ»´§
±ºº»²¼»®­ ¾»º±®» ¬¸»§ ¾»½±³» ¿ °®±¾´»³ò

×²º±®³¿¬·±² ±² ¬®»»­ô °´¿²¬­ ¿²¼ ­¸®«¾­
Í¬¿¬» ¼»°¿®¬³»²¬­ ±ª»®­»»·²¹ ¿¹®·½«´¬«®» ½¿² ¹·ª» ·²º±®³¿¬·±²
®»¹¿®¼·²¹ ®±±¬ °¿¬¬»®²­ô ª±´«³» ±º ©¿¬»® ²»»¼»¼ ¿²¼ ­¿º» ¼·­¬¿²½»
º®±³ ¾«·´¼·²¹­ ±º ³±­¬ ­°»½·»­ò Þ±¬¿²·½ ¹¿®¼»²­ ¿®» ¿´­± ­±«®½»­ ±º
·²º±®³¿¬·±²ò Ú±® ·²º±®³¿¬·±² ±² °´¿²¬ ®±±¬­ ¿²¼ ¼®¿·²­ô ­»» Þ«·´¼·²¹
Ì»½¸²±´±¹§ Ú·´» ïéò

Û¨½¿ª¿¬·±²
Û¨½¿ª¿¬·±² ¿®±«²¼ º±±¬·²¹­ ³«­¬ ¾» °®±°»®´§ »²¹·²»»®»¼ò Í±·´
­«°°±®¬·²¹ º±±¬·²¹­ ½¿² ±²´§ ¾» ­¿º»´§ »¨½¿ª¿¬»¼ ¿¬ ¿² ¿²¹´» ¬¸¿¬
¿´´±©­ ¬¸» ­±·´ «²¼»® ¬¸» º±±¬·²¹ ¬± ®»³¿·² ­¬¿¾´»ò Ì¸·­ ¿²¹´» ·­
½¿´´»¼ ¬¸» ¿²¹´» ±º ®»°±­» ø±® º®·½¬·±²÷ ¿²¼ ª¿®·»­ ­·¹²·º·½¿²¬´§
¾»¬©»»² ­±·´ ¬§°»­ ¿²¼ ½±²¼·¬·±²­ò Î»³±ª¿´ ±º ­±·´ ©·¬¸·² ¬¸» ¿²¹´»
±º ®»°±­» ©·´´ ½¿«­» ­«¾­·¼»²½»ò

Î»³»¼·¿¬·±²

É¸»®» »®±­·±² ¸¿­ ±½½«®®»¼ ¬¸¿¬ ¸¿­ ©¿­¸»¼ ¿©¿§ ­±·´ ¿¼¶¿½»²¬ ¬±
º±±¬·²¹­ô ­±·´ ±º ¬¸» ­¿³» ½´¿­­·º·½¿¬·±² ­¸±«´¼ ¾» ·²¬®±¼«½»¼ ¿²¼
½±³°¿½¬»¼ ¬± ¬¸» ­¿³» ¼»²­·¬§ò É¸»®» º±±¬·²¹­ ¸¿ª» ¾»»²
«²¼»®³·²»¼ô ¿«¹³»²¬¿¬·±² ±® ±¬¸»® ­°»½·¿´·­¬ ©±®µ ³¿§ ¾» ®»¯«·®»¼ò
Î»³»¼·¿¬·±² ±º º±±¬·²¹­ ¿²¼ º±«²¼¿¬·±²­ ·­ ¹»²»®¿´´§ ¬¸» ®»¿´³ ±º ¿
­°»½·¿´·­¬ ½±²­«´¬¿²¬ò

É¸»®» ·­±´¿¬»¼ º±±¬·²¹­ ®·­» ¿²¼ º¿´´ ¾»½¿«­» ±º ­©»´´ñ­¸®·²µ »ºº»½¬ô
¬¸» ¸±³»±©²»® ³¿§ ¾» ¬»³°¬»¼ ¬± ¿´´»ª·¿¬» º´±±® ¾±«²½» ¾§ º·´´·²¹
¬¸» ¹¿° ¬¸¿¬ ¸¿­ ¿°°»¿®»¼ ¾»¬©»»² ¬¸» ¾»¿®»® ¿²¼ ¬¸» °·»® ©·¬¸
¾´±½µ·²¹ò Ì¸» ¼¿²¹»® ¸»®» ·­ ¬¸¿¬ ©¸»² ¬¸» ²»¨¬ ­©»´´ ­»¹³»²¬ ±º ¬¸»
½§½´» ±½½«®­ô ¬¸» »¨¬®¿ ¾´±½µ·²¹ ©·´´ °«­¸ ¬¸» º´±±® «° ·²¬± ¿²
¿½½»²¬«¿¬»¼ ¼±³» ¿²¼ ³¿§ ¿´­± ½¿«­» ´±½¿´ ­¸»¿® º¿·´«®» ·² ¬¸» ­±·´ò
×º ·¬ ·­ ²»½»­­¿®§ ¬± «­» ¾´±½µ·²¹ô ·¬ ­¸±«´¼ ¾» ¾§ ¿ °¿·® ±º º·²»
©»¼¹»­ ¿²¼ ³±²·¬±®·²¹ ­¸±«´¼ ¾» ½¿®®·»¼ ±«¬ º±®¬²·¹¸¬´§ò

Ì¸·­ ÞÌÚ ©¿­ °®»°¿®»¼ ¾§ Ö±¸² Ô»©»® Úß×Þô Ó×ßÓßô Ð¿®¬²»®ô

Ý±²­¬®«½¬·±² Ü·¿¹²±­·­ò

Ì¸» ·²º±®³¿¬·±² ·² ¬¸·­ ¿²¼ ±¬¸»® ·­­«»­ ·² ¬¸» ­»®·»­ ©¿­ ¼»®·ª»¼ º®±³ ª¿®·±«­ ­±«®½»­ ¿²¼ ©¿­ ¾»´·»ª»¼ ¬± ¾» ½±®®»½¬ ©¸»² °«¾´·­¸»¼ò 

Ì¸» ·²º±®³¿¬·±² ·­ ¿¼ª·­±®§ò ×¬ ·­ °®±ª·¼»¼ ·² ¹±±¼ º¿·¬¸ ¿²¼ ²±¬ ½´¿·³»¼ ¬± ¾» ¿² »¨¸¿«­¬·ª» ¬®»¿¬³»²¬ ±º ¬¸» ®»´»ª¿²¬ ­«¾¶»½¬ò

Ú«®¬¸»® °®±º»­­·±²¿´ ¿¼ª·½» ²»»¼­ ¬± ¾» ±¾¬¿·²»¼ ¾»º±®» ¬¿µ·²¹ ¿²§ ¿½¬·±² ¾¿­»¼ ±² ¬¸» ·²º±®³¿¬·±² °®±ª·¼»¼ò

Ü·­¬®·¾«¬»¼ ¾§

ÝÍ×ÎÑ ÐËÞÔ ×ÍØ ×ÒÙ ÐÑ Þ±¨ ïïíçô Ý±´´·²¹©±±¼ íðêêô ß«­¬®¿´·¿

Ú®»»½¿´´ ïèðð êìë ðëï   Ì»´ øðí÷ çêêî éêêê    Ú¿¨ øðí÷ çêêî éëëë   ©©©ò°«¾´·­¸ò½­·®±ò¿«

Û³¿·´æ °«¾´·­¸·²¹ò­¿´»­à½­·®±ò¿«

w ÝÍ×ÎÑ îððíò Ë²¿«¬¸±®·­»¼ ½±°§·²¹ ±º ¬¸·­ Þ«·´¼·²¹ Ì»½¸²±´±¹§ º·´» ·­ °®±¸·¾·¬»¼

Ù¿®¼»²­ º±® ¿ ®»¿½¬·ª» ­·¬»



PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007 

92 Australian Geomechanics Vol 42 No 1 March 2007 

APPENDIX C:  – QUALITATIVE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY (CONTINUED) 

 

QUALITATIV E RISK ANALYSIS MATRIX – LEVEL OF RISK TO PROPERTY  

LIKELIHOOD CONSEQUENCES TO PROPERTY  (With Indicative Approximate Cost of Damage) 
 Indicative Value of 

Approximate Annual 
Probability  

1:  CATASTROPHIC 
200% 

2:  MAJOR 
60% 

3:  MEDIUM 
20% 

4:  MINOR 
5% 

5:  
INSIGNIFICANT 

0.5% 

A – ALMOST CERTAIN 10-1 VH VH VH H M or L  (5) 

B - LIKELY 10-2 VH VH H M L 

C - POSSIBLE 10-3 VH H M M VL 

D - UNLIKELY 10-4 H M L L VL 

E - RARE 10-5 M L L VL VL 

F - BARELY CREDIBLE 10-6 L VL VL VL VL 

Notes: (5) For Cell A5, may be subdivided such that a consequence of less than 0.1% is Low Risk. 
 (6) When considering a risk assessment it must be clearly stated whether it is for existing conditions or with risk control measures which may not be implemented at the current 

time. 

 

RISK LEVEL IMPLICATIONS 

Risk Level Example Implications (7) 

VH VERY HIGH RISK 
Unacceptable without treatment.  Extensive detailed investigation and research, planning and implementation of treatment 
options essential to reduce risk to Low; may be too expensive and not practical.  Work likely to cost more than value of the 
property. 

H HIGH RISK 
Unacceptable without treatment.  Detailed investigation, planning and implementation of treatment options required to reduce 
risk to Low.  Work would cost a substantial sum in relation to the value of the property. 

M MODERATE RISK 
May be tolerated in certain circumstances (subject to regulator’s approval) but requires investigation, planning and 
implementation of treatment options to reduce the risk to Low.  Treatment options to reduce to Low risk should be 
implemented as soon as practicable. 

L LOW RISK 
Usually acceptable to regulators.  Where treatment has been required to reduce the risk to this level, ongoing maintenance is 
required. 

VL VERY LOW RISK 
Acceptable.  Manage by normal slope maintenance procedures. 

Note: (7) The implications for a particular situation are to be determined by all parties to the risk assessment and may depend on the nature of the property at risk; these are only 
given as a general guide. 
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APPENDIX C:  LANDSLIDE RISK ASSESSMENT 

QUALITATI VE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY 

 

QUALITATIVE MEASURES OF LIKELIHOOD 

Approximate Annual Probability 

Indicative  
Value 

Notional 
Boundary 

Implied Indicative Landslide 
Recurrence Interval Description Descriptor Level 

10-1  10 years The event is expected to occur over the design life. ALMOST CERTAIN A 

10-2  100 years 
The event will probably occur under adverse conditions over the 
design life. 

LIKELY B 

10-3   1000 years The event could occur under adverse conditions over the design life. POSSIBLE C 

10-4   10,000 years 
The event might occur under very adverse circumstances over the 
design life. 

UNLIKELY D 

10-5   
100,000 years 

The event is conceivable but only under exceptional circumstances 
over the design life. 

RARE E 

10-6   

 

1,000,000 years 

 

The event is inconceivable or fanciful over the design life. BARELY CREDIBLE F 

Note: (1) The table should be used from left to right; use Approximate Annual Probability or Description to assign Descriptor, not vice versa. 

 

QUALITATIVE MEASURES OF CONSEQUENCES TO PROPERTY 

Approximate Cost of Damage 

Indicative 
Value 

Notional  
Boundary 

Description Descriptor Level 

200% 
Structure(s) completely destroyed and/or large scale damage requiring major engineering works for 
stabilisation.  Could cause at least one adjacent property major consequence damage. 

CATASTROPHIC 1 

60%  
Extensive damage to most of structure, and/or extending beyond site boundaries requiring significant 
stabilisation works.  Could cause at least one adjacent property medium consequence damage. 

MAJOR 2 

20% 
Moderate damage to some of structure, and/or significant part of site requiring large stabilisation works.  
Could cause at least one adjacent property minor consequence damage. 

MEDIUM 3 

5% Limited damage to part of structure, and/or part of site requiring some reinstatement stabilisation works. MINOR 4 

0.5% 

 

Little damage.  (Note for high probability event (Almost Certain), this category may be subdivided at a 
notional boundary of 0.1%.  See Risk Matrix.) 

INSIGNIFICANT 5 

Notes: (2) The Approximate Cost of Damage is expressed as a percentage of market value, being the cost of the improved value of the unaffected property which includes the land plus the 
unaffected structures. 

(3) The Approximate Cost is to be an estimate of the direct cost of the damage, such as the cost of reinstatement of the damaged portion of the property (land plus structures), stabilisation 
works required to render the site to tolerable risk level for the landslide which has occurred and professional design fees, and consequential costs such as legal fees, temporary 
accommodation.  It does not include additional stabilisation works to address other landslides which may affect the property. 

 (4) The table should be used from left to right; use Approximate Cost of Damage or Description to assign Descriptor, not vice versa 

100% 

40% 

10% 
        1% 

5x10-2   

5x10-3   

5x10-4   

5x10-5  

20 years 

200 years 
2000 years 

20,000 years 

200,000 years 5x10-6   
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APPENDIX G - SOME GUIDELINES FOR HILLSIDE CONSTRUCTION 
 

 GOOD ENGINEERING PRACTICE POOR ENGINEERING PRACTICE 
ADVICE   
GEOTECHNICAL 
ASSESSMENT 

Obtain advice from a qualified, experienced geotechnical practitioner at early 
stage of planning and before site works. 

Prepare detailed plan and start site works before 
geotechnical advice. 

PLANNING 
SITE PLANNING Having obtained geotechnical advice, plan the development with the risk 

arising from the identified hazards and consequences in mind. 
Plan development without regard for the Risk. 

DESIGN AND CONSTRUCTION 

HOUSE DESIGN 

Use flexible structures which incorporate properly designed brickwork, timber 
or steel frames, timber or panel cladding. 
Consider use of split levels. 
Use decks for recreational areas where appropriate. 

Floor plans which require extensive cutting and 
filling. 
Movement intolerant structures. 

SITE CLEARING Retain natural vegetation wherever practicable. Indiscriminately clear the site. 
ACCESS & 

DRIVEWAYS 
Satisfy requirements below for cuts, fills, retaining walls and drainage. 
Council specifications for grades may need to be modified. 
Driveways and parking areas may need to be fully supported on piers. 

Excavate and fill for site access before 
geotechnical advice. 

EARTHWORKS Retain natural contours wherever possible. Indiscriminatory bulk earthworks. 

CUTS 
Minimise depth. 
Support with engineered retaining walls or batter to appropriate slope. 
Provide drainage measures and erosion control. 

Large scale cuts and benching. 
Unsupported cuts. 
Ignore drainage requirements 

FILLS 

Minimise height. 
Strip vegetation and topsoil and key into natural slopes prior to filling. 
Use clean fill materials and compact to engineering standards. 
Batter to appropriate slope or support with engineered retaining wall. 
Provide surface drainage and appropriate subsurface drainage. 

Loose or poorly compacted fill, which if it fails, 
may flow a considerable distance including 
onto property below.  
Block natural drainage lines. 
Fill over existing vegetation and topsoil. 
Include stumps, trees, vegetation, topsoil, 
boulders, building rubble etc in fill. 

ROCK OUTCROPS 
& BOULDERS 

Remove or stabilise boulders which may have unacceptable risk. 
Support rock faces where necessary. 

Disturb or undercut detached blocks or 
boulders. 

RETAINING 
WALLS 

Engineer design to resist applied soil and water forces. 
Found on rock where practicable. 
Provide subsurface drainage within wall backfill and surface drainage on slope 
above. 
Construct wall as soon as possible after cut/fill operation. 

Construct a structurally inadequate wall such as 
sandstone flagging, brick or unreinforced 
blockwork. 
Lack of subsurface drains and weepholes. 

FOOTINGS 

Found within rock where practicable. 
Use rows of piers or strip footings oriented up and down slope. 
Design for lateral creep pressures if necessary. 
Backfill footing excavations to exclude ingress of surface water. 

Found on topsoil, loose fill, detached boulders 
or undercut cliffs. 

SWIMMING POOLS 

Engineer designed. 
Support on piers to rock where practicable. 
Provide with under-drainage and gravity drain outlet where practicable. 
Design for high soil pressures which may develop on uphill side whilst there 
may be little or no lateral support on downhill side. 

 

DRAINAGE   

SURFACE 

Provide at tops of cut and fill slopes. 
Discharge to street drainage or natural water courses. 
Provide general falls to prevent blockage by siltation and incorporate silt traps. 
Line to minimise infiltration and make flexible where possible. 
Special structures to dissipate energy at changes of slope and/or direction. 

Discharge at top of fills and cuts. 
Allow water to pond on bench areas. 
 

SUBSURFACE 

Provide filter around subsurface drain. 
Provide drain behind retaining walls. 
Use flexible pipelines with access for maintenance. 
Prevent inflow of surface water. 

Discharge roof runoff into absorption trenches. 

SEPTIC & 
SULLAGE 

Usually requires pump-out or mains sewer systems; absorption trenches may 
be possible in some areas if risk is acceptable. 
Storage tanks should be water-tight and adequately founded. 

Discharge sullage directly onto and into slopes.  
Use absorption trenches without consideration 
of landslide risk. 

EROSION 
CONTROL & 

LANDSCAPING 

Control erosion as this may lead to instability. 
Revegetate cleared area. 

Failure to observe earthworks and drainage 
recommendations when landscaping. 

DRAWINGS AND SITE VISITS DURING CONSTRUCTION 
DRAWINGS Building Application drawings should be viewed by geotechnical consultant  
SITE VISITS Site Visits by consultant may be appropriate during construction/  

INSPECTION AND MAINTENANCE BY OWNER 
OWNER’S 

RESPONSIBILITY 
Clean drainage systems; repair broken joints in drains and leaks in supply 
pipes. 
Where structural distress is evident see advice. 
If seepage observed, determine causes or seek advice on consequences. 
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