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Project 44742 Revision 1
18 May, 2007

SUPPLEMENTARY REPORT ON GEOTECHNICAL INVESTIGATION
FORMER RACHEL FORSTER HOSPITAL REDEVELOPMENT
134 — 150 PITT STREET, REDFERN

1. INTRODUCTION

This supplementary report details the results of a geotechnical investigation carried out for
the proposed redevelopment of the former Rachel Forster Hospital site in Pitt Street,

Redfern. The work was requested by the Redfern Waterloo Authority.

It is anticipated that two of the existing buildings on the site will be demolished to enable
construction of three 3 — 4 storey structures with basement car parking. Further, it is
understood that the building near the southern boundary will be refurbished and have one
extra floor added. The geotechnical assessment of the site was undertaken to provide
advice on appropriate design and construction measures for excavation, retaining wall

foundations and pavements.

The geotechnical assessment has been based upon data obtained during a geotechnical
investigation of the site in November 2003 for a proposed community centre. No additional
field testing has been performed as part of this assessment. The geotechnical appraisal has
simply involved assessing the requirements for construction of the development which is now
proposed for the site. As part of the current geotechnical assessment, a visit was made to
the site by a Principal Geotechnical Engineer on 4 April 2007. There were no discernible
changes in the physical characteristics of the site since the previous assessment was

conducted in November 2003.

Geotechnical Investigation Project 44742 Revision 1
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The investigation undertaken in November 2003 comprised test bores followed by laboratory
testing. Details of the field and laboratory work done at that time are given in this report,
together with comments relating to design and construction practice for the current

redevelopment.

2.  SITE DESCRIPTION

The site is a rectangular shaped allotment covering an area of about 6900 m? and is located
on the corner of Albert and Pitt Streets, Redfern. At the time of the field investigation in
November 2003 the site was occupied by the Rachel Forster Hospital comprising a five — six
storey brick building (including a basement level) on the southern boundary, a two storey
brick building on the centre of the site and a four storey building (including one basement
level) on the northern (Albert St) boundary. The majority of buildings were vacant at the time
of the field work with the exception of the northern wing of the building fronting Albert Street.
The site was covered by either concrete or bitumen with minor landscaped areas. At the

time of the current assessment the site conditions were essentially unchanged

The site is bounded by the following:

e North — Albert Street and residential units;

e South — residential units;

e West — commercial/industrial packing factory to the northwest and residential units to the
southwest;

o East — Pitt Street and terrace houses used for commercial purposes (early childhood

centre and offices).

Two disused wells covered with overgrown vegetation were noted in the south western
corner of the site in November 2003. Anecdotal information suggests that there was also an

additional well in the central portion of the hospital.

The general topography of the site slopes towards the south-west with a fall in level of
approximately 3 m. The western portion of the site was at a lower level compared to Pitt and
Albert Streets.

Geotechnical Investigation Project 44742 Revision 1
Former Rachel Forster Hospital Site, Redfern May 2007



(/)] Douglas Partners

Page 3 of 15

3. GEOLOGY

Reference to the Sydney 1:100 000 Geological Series Sheet indicates that the site is
underlain by Quaternary sands, comprising medium to fine grained sand with some included
podsols. In this area the sand deposits are typically underlain by Ashfield Shale which
comprises siltstone, shale and laminite beds. Reference to previous investigations
undertaken in the area indicates the presence of clays and shaly clays, which are probably

weathered products of the Ashfield Shale.

Field work for the geotechnical investigation confirmed the presence of filling, sands, clays

and siltstone.

4. FIELD WORK

4.1 Field Work Methods

The field work for the geotechnical investigation of November 2003 comprised ten bores
drilled with a truck-mounted auger/rotary drilling rig to total depths ranging from 4.4 m to
11.55 m. The bores were augered through the soils to depths ranging from 2.7 m to 5.95 m
with 110 mm diameter continuous spiral flight augers. Sampling and identification of
subsurface strata were from the cuttings returned from the auger blade and standard
penetration tests carried out at 1.5 m depth intervals in the soils. Four bores (Bores 1 to 4)
were terminated on reaching underlying rock. Bores 5 to 10 were cored for a penetration of
46m to 6.05m into the rock using NMLC (50 mm diameter core) diamond drilling

equipment.

The locations of the bores are given in Drawing 1 in Appendix A. The surface levels shown
on the bore logs were determined by using a survey level on site and referenced to State
Survey Mark SS 46150 (30 m AHD).

Geotechnical Investigation Project 44742 Revision 1
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4.2 Field Work Results

The results of the test bores are given in detail in Appendix B, together with notes defining
classification methods and descriptive terms. A geotechnical model of the site is presented
in the form of three interpreted geotechnical cross sections (Sections A-A, B-B and C-C) in

Drawings 2, 3 and 4 in Appendix A.

The bores encountered variable conditions over the site which can be briefly described as

follows:

Concrete/Asphalt

A 140 — 180 mm thick concrete slab was encountered across the majority of the site.
Asphalt surfacing up to 40 — 50 mm thick, was noted overlying the concrete slab in Bores 6,
8 and 10.

Filling
Fill materials comprising sand, clay, sandy clay, sandstone gravel, brick, coal, slag and ash
were encountered in all bores to depths of generally between 0.3 m to 0.7 m. The filling

layer was thicker in Bores 8 and 9 where the depths were 1.5 m and 1.9 m respectively.

Sand

Sand was encountered below the layer of filling to depths ranging from 1.4 m to 5.0 m in
most of the bores, except Bores 5 and 9 where no sand was encountered. The sand was
mostly loose and fine grained, but included some medium dense layers and some cemented
bands. The depth of sand increased in a south westerly direction to a maximum of 5.0 m in

Bore 1.

Clay
Clay and sandy clay was encountered beneath the sand layer to depths of 2.3 m to more
than 6.0 m in all bores. The clay was generally stiff to hard and red brown and grey in

colour.

The clay graded into shaly clay in the deeper bores.

Geotechnical Investigation Project 44742 Revision 1
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Siltstone

Extremely low strength siltstone bedrock was first encountered in the deeper bores (Bores 5
to 10) below levels ranging from RL 22.9 to RL 26.9 with the strength of the rock generally
increasing with depth. The thickness of the weathered siltstone bedrock varied significantly
between bores. In Bore 6 the very low strength rock was about 0.8 m thick with low to
medium strength rock below RL 22.3, while in Bore 7 the extremely low to low strength rock

was about 5.4 m thick with medium strength rock intersected below RL 17.5.

The surface of the bedrock dips in a south westerly direction resulting in a progressively

increasing depth of sand towards the south western corner of the site.

No free groundwater was encountered in any of the bores during the field work. The use of
water as a drilling fluid during coring precluded the observation of groundwater in the deeper
bores.

5. LABORATORY TESTING

A California bearing ratio (CBR) test was carried out on a clay sample retrieved from Bore 5
at a depth of 0.0 to 1.0 m. The laboratory test results are given in detail in Appendix C. The
sample was compacted to 100% dry density ratio (standard compaction) at the estimated
optimum moisture content. The sample was soaked for four days under a surcharge loading
of 4.5 kg. There was 5.6% swell during soaking and the measured CBR was 2%. A test at

the “bottom” of the sample (which may not be fully soaked) gave a CBR of 6%.

6. PROPOSED DEVELOPMENT

It is understood that the preferred design option will include four residential apartment

buildings with public open space along Pitt Street and communal open space to the west.

Geotechnical Investigation Project 44742 Revision 1
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The key elements are:

e The existing building adjacent to the southern boundary (referred to as Building 1) will be

retained but with one extra floor added consisting of light weight steel construction;

e The existing buildings within the centre of the site will be demolished, with the exception
of the existing colonnade fronting Pitt Street. A new three storey building (Building 2) will
be erected behind this colonnade. Another three storey building (Building 4) will be

erected between Building 2 and the western boundary;

e The existing building fronting Albert Street will be demolished and a new four storey

building (including a lower basement level) will be erected in this location (Building 3);

e Car parking is proposed to be located at basement level underneath Buildings 2 and 4
and the areas separating these buildings. It is anticipated that two levels of basement

car parking will be provided;

e Publicly accessible open space is to be provided between Pitt Street and Building 2. The

remainder of the open space will be for the private use of development.

At this stage the concept design is tentative only and may need to be varied. Consequently,
no design loads are available and the comments given below are of a generic nature only.
When details of the development are finalised it will be necessary to obtain further advice to

determine whether the comments are suitable for the specific development proposed.

7. COMMENTS

7.1 Excavation

At this stage a two level basement car park is proposed, probably resulting in excavation to
about 6 m below the general site level. Relatively straightforward conditions are expected for
the bulk excavation across the northern section of the site. Most of the cut material will
comprise concrete slabs, filling, sand, clay and extremely low to low strength siltstone which
can be readily removed using conventional earthmoving equipment. The base of the

excavation may be in the low strength siltstone with some bands of low to medium strength

Geotechnical Investigation Project 44742 Revision 1
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siltstone. If these bands are encountered heavier bulldozers or rock hammers attached to

excavators may be required.

Groundwater was not observed whilst augering the bores. However, it is expected that there
will be some groundwater inflow along the sand/clay interface and through the siltstone. Itis
also expected that this flow will be readily removed by pumps located in sumps below the

bulk excavation level. Groundwater inflow may also increase after periods of wet weather.

At this stage it is understood that no excavation is proposed in the southern portion of the
site. However, if any excavation is to be undertaken in this section of the site it should be
noted that groundwater inflow may be more significant here than in the northern portion of
the site. Two disused wells are located in the south western corner and it is believed these
wells sourced water from the thick sand layers present in this section of the site.
Consequently any excavation in this area may experience groundwater inflow from the sand.
Without further investigation it is difficult to predict the rate of any groundwater flow through

the sand layers.

It should be noted that under the Protection of the Environment Operator Act (1997), the
burden of proof that materials received by a waste fill site meet the environmental criteria for
proposed land use rests on the wasteffill receiving site. This includes virgin excavated
natural materials and filling, such as will be removed from this site. Reference should be
made to the previous Contamination Assessment for this site which has been carried out by
Douglas Partners Pty Ltd (dated October 2003, Reference No. 36299A).

7.2 Site Preparation

Site preparation (earth works) will need to be varied depending upon the proposed use of the

area being prepared. The suggested site preparation measures are outlined below.

Geotechnical Investigation Project 44742 Revision 1
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7.2.1 Proposed Pavement Areas

e Removal of the concrete slab and upper 1 m of filling and/or sand,;

e Proof roll the exposed subgrade with a minimum of six passes of a 10 tonne deadweight
vibrating roller. A further test rolling pass should then be carried out, without vibration,
with visual inspection to allow detection and treatment of any compressible zones. If the
subgrade at a depth of 1 m comprises loose sands then it would be advisable to place a

100 mm thick layer of road base prior to rolling;

o Replace the excavated material and compacted in layers of 300 mm (loose thickness),
after removal of any large objects (greater than 300 mm long). Compaction should be to
minimum 98% dry density ratio, standard compaction (AS 1289 5.1.1) for the lower
500 mm and 100% for the upper 500 mm.

7.2.2 Proposed Shallow Footings and Floor Slabs
The site preparation for areas where shallow foundations and/or floor slabs will be
constructed is essentially the same as for pavement areas except that:

e All the filling and sand should be removed down to the surface of the stiff to hard clay;

e The excavated material should then be placed in 300 mm layers and compacted to 100%
dry density ratio (AS1289.5.1.1).

If the work is undertaken after a period of heavy rainfall it is possible that the sandy materials

will be wet and will therefore need to be dried before being used as bulk filling.

7.3 Safe Batter Slopes

There may be sufficient space to batter the sides of the basement excavation across some of
the site during the construction stage. Slopes may also be required in landscaping areas as
part of the final development. If this is the case it is suggested that the following safe batter

slopes are used up to a maximum slope height of 4 m.

Geotechnical Investigation Project 44742 Revision 1
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Table 1 - Safe Batter Slopes
Material Type Safe Batter Slope (H:V)
Short term Long term
Filling 2:1 2:1
Sand 1.5:1 2:1
Stiff to hard clay 15:1 2:1
Extremely low to very low strength siltstone 0.75:1 1.1
Low to medium strength siltstone 0.5:1 1:1

Flatter slopes will be required if they are to be vegetated with the maximum recommended to
be 3H : 1V.

No groundwater was observed whilst augering during the field work. However, there may be
some seepage, particularly at the soil to rock surface, and along the surface of the clayey
soils. This may effect the surface stability of the slopes and it is therefore recommended that
measures be taken to divert any runoff away from the excavation. In addition the stability of
any proposed slope cut into the sand layer in the southern section of the site may be affected
by groundwater seepage. It is recommended that a geotechnical engineer or engineering

geologist inspects any slopes excavated across the site.

7.4 Excavation Support

Due to the depth of excavation (approximately 6 m) and the amount of space available, there
may be insufficient space to batter the sides of the excavation as recommended in Section
7.3. In these areas retaining structures will be required, both during construction and as part

of the final structure.

The following shoring options may be considered for the support of the excavation:

e Contiguous Pile Wall — Considered to be the most suitable option due to the presence of
sand layers needing support. This type of wall consists of closely spaced, or touching,
small diameter bored (or Continuous Flight Auger) piles. The wall may form part of the

final structure, sealed by a shotcrete panel facing that is constructed as the bulk

Geotechnical Investigation Project 44742 Revision 1
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excavation progresses. A row of ground anchors tied into waling beams is likely to be

required unless the piles are designed to cantilever from the base of the excavation.

e Soldier Pile/Infill Panel Wall System — Considered to be less suitable as there may be
some problems supporting the sand layer. It consists of bored or CFA piles installed at
2 — 3 m centres in advance of excavation. As the excavation proceeds, structurally
reinforced infill panels, or similar, are constructed in between the piles. The piles are
often designed to also provide foundation support for the perimeter of the structure. Piles
are normally drilled with a minimum “toe in” design to provide lateral restraint at the base
of the excavation based on the passive resistance of the rock in which the pile is
socketed. Again, a row of ground anchors tied into waling beams may be required

unless the piles are designed to cantilever from the base of the excavation.

Anchors need only be of temporary construction (i.e. without specific corrosion protection) if

permanent support is to be provided by the building itself.

It may be necessary to obtain permission from the local Council or adjacent residents for
installing temporary anchors around the perimeter of the site as installation may encroach
into their property. In addition, care should be taken to avoid damaging buried services or

foundations of adjoining structures during anchor installation.

It is recommended that soldier piles, or other perimeter wall piles, are founded a minimum of
two pile diameters below the bulk excavation level, except when they are required to carry
structural loadings from the proposed building, in which case longer rock socket lengths may

be required.

Drainage is normally provided behind soldier pile/infill panel wall systems using one of a
number of proprietary strip drains combining a filter fabric and a cellular plastic matrix. A
width of between 100mm and 300mm is usually adequate for strip drains, with one or two

strips installed behind the face of each panel.

Geotechnical Investigation Project 44742 Revision 1
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The shoring system may be required to support the footings of the existing five storey brick
building which exists in the southern portion of the site and is to be retained as part of the
final development. A soldier pile/infill panel wall system is not recommended in this section
of the site due to the risk of a loss of material occurring beneath the existing foundations.
However, a contiguous pile wall would reduce the risk of this situation occurring. In addition,
if the excavation is to be immediately adjacent to the existing building then underpinning of
the footings may be required. There is also a possibility that vibrations generated by the

excavation equipment may cause cracking of this building.

As an alternative to a shoring system incorporating temporary or permanent tie-backs or
bracing, a top-down construction method may be considered, where the internal basement

floor slabs are used to permanently prop the perimeter wall.

7.5 Retaining Wall Design

It is suggested that the design of any cantilevered retaining structures (i.e. no ground
anchors) be based on a triangular earth pressure distribution and an anchored retaining
structure be based on a trapezoidal earth pressure distribution. An average bulk unit weight
for the retained material of 20 kN/m?, and the active earth pressure coefficients given in

Table 2 are considered appropriate for both design methods.

Table 2 - Earth Pressure Coefficients

Earth Pressure Coefficient (K)

Retained Material Temporary Support Permanent Support
Filling and sand 0.35 0.35
Stiff to hard clay 0.25 0.3
Extremely low to low/medium strength 0.2 0.25
siltstone

Unless basement drainage can be provided the wall should be designed for full hydrostatic
head.

Geotechnical Investigation Project 44742 Revision 1
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Additional pressures should be allowed for where the wall is adjacent to existing buildings

and where construction traffic is expected to operate behind the wall.

Where appropriate, lateral restraint may also be developed by embedding the piles below the
base of the excavation and developing passive pressure. The ultimate passive resistance
available by embedding the piles into different materials and thus the required minimum “toe-

in” can be estimated using the following values:

extremely low to very low strength siltstone 500 kPa
low strength siltstone 2000 kPa
medium strength siltstone 6000 kPa

The above values may be considered to be appropriate below one pile diameter beneath the
bulk excavation level. It is noted that these values are “ultimate” values and will need to

incorporate a factor of safety to limit wall movement.

7.6 Foundations

The type of foundations to be considered will depend on the type of structures to be
constructed. However, regardless of the foundation type to be used, it is recommended that

all footing and pile excavations be inspected by a geotechnical engineer.

7.6.1 Building 1

Building 1 is an existing five storey structure that is to be renovated and to have an additional
floor added using a lightweight steel frame. This will result in an increase in the building
foundation loads by an unknown amount but possibly as much as 15%. The increased load
may cause some settlement of the existing structure, depending upon the type of
foundations used to support the building. During the final design phase it will be necessary
to determine the type of footings used beneath the existing structure and if they are shallow
footings to investigate the strength and/or density of the supporting strata. This will enable

an estimate to be made of the likely settlement due to the increased structural loads.

Geotechnical Investigation Project 44742 Revision 1
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7.6.2 Buildings 2 and 4

After excavation of the basement to about RL 21.0, hard clay or extremely weathered rock
will be exposed in the base. It is suggested that all footings be founded in the hard clay or

better. This will result in shallow foundations below the whole of the basement car park.

The following allowable bearing capacities can be used in the design of the pad footings.

Table 3 - Allowable Bearing Capacities

Founding Material Allowable Bearing Capacity (kPa)
Hard clay 400
Extremely low strength siltstone 700
Low to medium strength siltstone 1500

7.6.3 Building 3

Building 3 will be constructed on the northern boundary of the site where a lower basement
is planned. Consequently, it is expected that shallow footings may be used below the
basement level within either hard shaly clay or extremely low strength shale. Allowable
bearing capacities for shallow footings supported by these materials would be the same as

given in Table 3 above.

For more heavily loaded areas of the building it may be more economical for the foundation
loads to be supported by bored piles taken down to siltstone. Allowable end bearing
pressures of 1.5 MPa and 3.5 MPa can be used for design of piles founded in the low and
medium strength siltstone respectively. Allowable shaft adhesions for bored piles socketed
in these materials are 150 kPa and 350 kPa for the low and medium strength siltstone

respectively.

At this stage only two bores have been drilled along the southern side of the proposed
Building 3. In the final design phase when the existing structure has been demolished, it will
be necessary to undertake additional geotechnical investigation along the Albert Street

frontage to confirm the foundation advice given above.

Geotechnical Investigation Project 44742 Revision 1
Former Rachel Forster Hospital Site, Redfern May 2007




(/)] Douglas Partners

Page 14 of 15

7.7 Pavements

CBR values of 2% and 6% at the “top” and “bottom” of the clay sample retrieved from Bore 5
were recorded during the laboratory testing. Based on previous experience it is expected
that the average CBR value for this material would be 3%. Therefore where residual clay
soils form the pavement subgrade (e.g. surface car parks and roads or within access ramps),
a design CBR of 3% can be used. However, most of the bores intersect sandy clay filling

and sand near the surface. For these materials a CBR of 5% may be used.

Where the subgrade comprises reconditioned filling, clay or sand, as described in Section

7.2, a CBR value of 5% is acceptable for design.

It is recommended that all new roads be designed using the conservative CBR value of 3%

unless the site can be delineated into areas where better subgrade will be present.

It is recommended that all pavements are protected by adequate surface and subsoil drains
which are regularly maintained. The subgrade material should be compacted to a minimum
100% Standard Dry Density Ratio at a moisture content within 2% of the optimum moisture

content for Standard Compaction.

8. ADDITIONAL INVESTIGATION
The investigation so far is sufficient for concept design but will need to be supplemented
during the design phase to:

¢ Confirm the existing foundation system used beneath Building 1;

e Provide ground information along the Albert Street frontage.
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The extra work should only be carried out after the concept design has been finalised and

the existing structures demolished.

DOUGLAS PARTNERS PTY LTD

Reviewed by:
Michael J Thom Fiona MacGregor
Principal Principal
Geotechnical Investigation Project 44742 Revision 1

Former Rachel Forster Hospital Site, Redfern May 2007
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APPENDIX B
Test Bore Results
and Notes Relating to this Report




TEST BORE REPORT

BORE No: 1
CLIENT: CENTRAL SYDNEY AREA HEALTH SERVICES PROJECT No: 36299/36299A DATE: 25 Sep 03
PROJECT: RACHEL FORSTER HOSPITAL SURFACE LEVEL: 28.1 AHD SHEET 1 OF 1
LOCATION: 134-150 PITT ST, REDFERN DIP OF HOLE: 90° AZIMUTH: —
Sampling & In Situ Testing
Depth
Description of Strata g Headspace
(m} < Depth (m) Results PID
_|F (pom)
0.15CONCRETE 45«23- A 0.17
0.3~ FILLING - crushed sandstone filiing at e
SILTY SAND - very loose, brown fine grained silty 11 aE 0.5 1
i sand 1o
L1 1IN e 10 i
| . | E 145 N=4
Ji1-if E i !
- 8T SAND - foose, yellow brown fine grained sand with '
some brown, slightly cemented bands (coffee rock)
E 25 1
245
S N=9
295
4 E 40 2
-5 5.0 -
CLAY - hard, light grey mottied yellow and orange
brown clay
55
5,11,25
S N =36
6 535" TEST BORE DISCONTINUED AT 5.95m >.95
_-8
o
RIG: sCOuT DRILLER: WARD LOGGED: JARDINE CASING: UNCASED

TYPE OF BORING: SPIRAL FLIGHT AUGER TO 5.5m
WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED
REMARKS: A*INDICATES FIELD REPLICATE SAMPLE Z1 TAKEN. E = ENVIRONMENTAL SAMPLE

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Augersample PL Point load strength 1s(50) MPa Initiats: [{Z.,g ‘
B Buk I S Standard tration
S Gy TS )] Douglas Partners
[

p Packet penetrometer (xPa) FID Photo lenisation Detector Date: 17 / fO/ D3 Geotechnics + Environment - Groundwater
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TEST BORE REPORT

BORE No: 2
CLIENT: CENTRAL SYDNEY AREA HEALTH SERVICES PROJECT No: 36299/36299A DATE: 25 Sep 03
PROJECT: RACHEL FORSTER HOSPITAL SURFACE LEVEL: 28.9 AHD SHEET 1 OF 1
LOCATION: 134-150 PITT ST, REDFERN DIP OF HOLE: 90° AZIMUTH: --
Depth Sampling & In Situ Testing
Description of Strata 2 Headspace
(m) £ Depth (m) Results PID
I (ppm)
[ 0.15/~CONCRETE £- 4\ A 0.2
[ FILLING - brown sand filling with bricks and gravel )
i AJE 0.5 1
07 SAND - very loose, light brown/grey fine grained sand
L A 1.0
I 1,2,1
8 m
1.45
E i 1
-2
[ . - AP W = 25 1
[ Below 2.5m: medium dense co e ) 485
t RN N=13
O L5 RN 2.95
g 4.1 R 40 1
"I CLAY - very stiff, light red brown and grey clay with a S 3’91-98
trace of sand / 445 B
5 /
53 TEST BORE DISCONTINUED AT 5.3m A 53 !
-6
N Er
O
-3
;9
RIG: sCOUT DRILLER: WARD LLOGGED: JARDINE CASING: UNCASED

TYPE OF BORING: SPIRAL FLIGHT AUGER TO 5.3m
WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED
REMARKS: MOVED 30cm TO LEFT DUE TO PRESENCE OF METAL PIPE. E = ENVIRONMENTAL SAMPLE

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample PL Point load strength Is(50} MPa nitiars: m
B Bulk sample S  Standard penetration test :
C  Core drilling U, Tubs samgrlee (xrmm dia.) ( ' D oug ’ as P ar tn er s
pp Pocket penetrometer (kPa) PID Pheto lonisation Detector Date: 'l.‘i / {D/DB:» Geotechnics - Environment » Groundwalter



TEST BORE REPORT

BORE MNo: 3
CLIENT: CENTRAL SYDNEY AREA HEALTH SERVICES PROJECT No: 36239/36299A DATE: 25 Sep 03
PROJECT: RACHEL FORSTER HOSPITAL SURFACE LEVEL: 29.0 AHD SHEET 1 OF 1
LOCATION: 134-150 PITT ST, REDFERN DIP OF HOL.E: 90° AZIMUTH: --
Depth Sampling & In Situ Testing
Description of Strata 2 Headspace
(m) = Depth (m) Resulis PID
B (ppm)
0.15~CONCRETE AL A 0.2
0.3f FILLING - brown sand filling with brick and sandstone )
\9@\-’6' /f Lh | AVE 0.5 4
SAND - loose, grey brown fine grained sand :
s Tl A 1.0
R PN 1,34
N=7
[ 1.45
[ E 1?;.') 4
-2
. —E 25 3
i Below 2.5m: medium dense, yellow brown el 306
. g 1
I A N=15
OF
S 3 3 CLAY - hard, light red brown and grey clay
1
4 // £ 4.0 10,17,25130mm 2
43 4.3 refusal

TEST BORE DISCONTINUED AT 4.3m

RIG: sCouT DRILLER: WARD LOGGED: JARDINE CASING: UNCASED
TYPE OF BORING: SPIRAL FLIGHT AUGER TO 4.3m

WATER OBSERVATICNS: NO FREE GROUNDWATER OBSERVED

REMARKS: A* INDICATES FIELD REPLICATE SAMPLE Z3 TAKEN. E = ENVIRONMENTAL SAMPLE

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample PL Point load strength Is{(50} MPa Initials:
I I S  Standard penatration test :
S G 5, Tmsamoi e i 1wt | 1(/)] Douglas Partners
Pl

p Pocket penetrometar {kPa) PID Photo lonisation Detector Date: 'ﬂ!f o/ o3 Geotechnics - Environment » Groundwaler



TEST BORE REPORT

BORE No: 4
CLIENT: CENTRAL SYDNEY ARFA HEALTH SERVICES PROJECT No: 36299/36299A DATE: 29 Sep 03
PROJECT: RACHEL FORSTER HOSPITAL SURFACE LEVEL: 27.4 AHD SHEET 1 OF 1
LOCATION: 134-150 PITT ST, REDFERN DIP OF HOLE: 90° AZIMUTH: --
Sampling & In Situ Testing
Depth °
Description of Strata o Test Results o ¥
{m) £ Depth (m}) g
I Comments O
0.1aCONCRETE 44 A o
FILLING - dark grey coarse grained sand filling, clayey A 0' 4
05 with some roadbase and sandstone gravel E 0% PID=3ppm
"~ SAND - loose, grey fine grained sand S
'_1 A 0.9
[ I 10 14,6
: 1.4 - . N=10
[ “| SAND - yellow brown and dark brown sand, slightly 2l E 11-?55 PID=1ppm
S cemented (coffee rock)} )
[, | SANDY GLAY -siff, yellow brown sandy clay S
/ £ 24 PID=1ppm
e 25
3 245
29 N=9
F3 “7[ CLAY - light grey and red brown clay with ironstone 285
e ol / E 39 PID=3ppm
| | SHALY CLAY - hard, light grey shaly clay with A s 40 10,17 25M120mm
L ironstone bands e refusal
[ 442 4.42
I TEST BORE DISCONTINUED AT 4.42m
——5
&
-7
-8
-9
RIG: SCOUT DRILLER: J WARD LOGGED: JARDINE CASING: UNCASED

TYPE OF BORING: SPIRAL FLIGHT AUGER TO 4.4m

(/)] Douglas Partners

WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED WHILST AUGERING
REMARKS: E =ENVIRONMENTAL SAMPLE
SANPLING & IN SITU TESTING LEGEND CHECKED
A Al ple PL Point load strength I5(50} MP. e
8 Bﬂls:ce;:;r;e s Sla";dard penetration test : Initials: %6
C  Core drillin U, Tube sample {x mm dia.) -
pp Pocket pengetromeler (kPa) vV Shear vane (xPa) I Date: 294 / tDIDZ

Geofechnics - Environment - Groundwater



TEST BORE REPORT

BORE No: 5
CLIENT: CENTRAL SYDNEY AREA HEALTH SERVICES PROJECT No: 36299/36299A DATE: 26-29 SEPT 03
PROJECT: RACHEL FORSTER HOSPITAL SURFACE LEVEL: 26.7 AHD SHEET 1 OF 1
LOCATION: 134-150 PITT ST, REDFERN DIP OF HOLE: 90° AZIMUTH: --
PR f Rock . A ; P ;
Depth Description W, g _| stength Discontinuities g?:é:l;g luSamrJILng&In Situ Testing
of ag | Tgl 11 12 ] ] s o|leF Test Results
) T |x\8] |E| ||| B-Bedding  J-Juint (m) gel5slaw &
Strata 22330y @ |gEIHBIEEF S-S D-OiBreak |3 B2 38 |§F1Op|C | Commenls
TOPSOIL - brown pealy sittyclay | 11 ¢ 1 1 Wl T 11 1T &
.31 tonsoil with some roots : : : : : : : : Il : 1 Il H H A
! CLAY - hard, light red brown and
grey clay with agtrace of sand LETLd / Prrrtd L AE PID=2ppm
[lIII/IIIIII iIII I
A Frennd Il
i 1||1|/|:1||| :H H A
b [ N -
||1|1/|11||| ot 11| Y PR=>500kPa
(I eyl bl
|s|||/!||u| It 11| B PID=1ppm
11 rrrril Il
P P et
2 [ Frrrnt (N
IIIII/IHII! L0
[ 11l oLl _
||1|1/|||||| bt LE PID=2ppm
I / i1 N 9,17.12/140mm
1||||/1|||!| RIRIEE refusal
/)_3 50 P11 | NN ENEET!
. “| SILTSTONE -extremelylow,very | W1 1 I [ [~ 7 V{81 11| sockis fractured along [
low and low strength, highly st W 11| bedding planes cipping | F1 11
weathered, highly fractured, et 1t 1| 0-10°& Joints dipping |1 1 11
orange brown and light and dark i f—. 4 R 359 45° N R cC |100| ©
grey siltstone 1 TR B 1 I
qrirr)— 7 [ [
[+ 39 SITSTONE - veryfow, lowand | |/ 111 =" Lo R
low to medium strength, highly nrerey.— (e (N
weathered, highly fractured and Hjrit! 7 L) (N
fragmented, orange brown grey § [N 11 I I
and dark grey/black siltstone. Hrriip 1] I 11| ¢ la0] 0
Some extremely low strength privij—.4 [ 11 | [
[ bands iy — Pl Lol
prrr]—- [ IR
| IRE R |1 N EL
1 L . |1 e R
1 BRI —— I 5,48-5.60m: numerous Tl
jerion|-— I'11 | Smmtoi0mm clay N
[ | E N b 111 bands 111
-6 M| =] I 11 11 11
[ rrrey _ [ 11 |
827 SILTSTONE - medium strength, | | I = P I
fresh, slightly fractured, dark l | N it Ll
\_grey.’blacksiltstone : T : - : : E | | C | 100 | 8 |pL(A)=0.9MPa
I A7-6.55m: highly weathered, —_
Ls fragmented band : : : E ]E C— : : : : :
RERI - 1l | | PL(A) = 0.3Pa
PR [— 1 (I | |
ISR | |11 7.43m: J35°smooth | [
I [ [ |1 |\ planar i I
1 —. |} | | ~7.56-7.77m: rock | I
Ls a0 Lk || | fragmented & fractured RN I
| TEST BORE DISCONTINUED NN Ll \ along ltreqularplanar / I 11 11
AT 8.0m NERE P Y
[ A 111 [
[ [ [
(N [ el
(I 11 I N
L9 PIodd ([ RN
[ [ Il
[ 11 [ N
(I (I [
11 I [
P I 11 e
Ll 111 L 11l
RIG: ScOUT DRILLER: J WARD LOGGED: JARDINE CASING: TO 3.5m

TYPE OF BORING: SPIRAL FLIGHT AUGER TO 3.0m; NMLC-CORING TO 8.0m
WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED WHILST AUGERING
REMARKS: E=ENVIRONMENTAL SAMPLE

SAMPLING & [N SITU TESTING LEGEND CHECKED
A Auger sample PL Point load strength 1s(50} MPa Initiats: kz%
B  Bulk sample § Standard penelration test i
C  Core drilling U, Tube sample {x mm dia.) ‘ ' Doug’as Partners
pp Pocket penetrometar (kPa} vV Shear vane (kPa) Cate: 29 / l0/03 Geotechnics - Environment - Groundwater




CLIENT:
PROJECT:
LOCATION:

TEST BORE REPORT

CENTRAL SYDNEY AREA HEALTH SERVICES PROJECT No: 36299/36299A
RACHEL FORSTER HOSPITAL
134-150 PITT ST, REDFERN

SURFACE LEVEL: 29.5 AHD

DIP OF HOLE: §0°

BORE No: &
DATE: 02 Oct 03
SHEET 1 OF 1
AZIMUTH: -

Depth

Description
of
(m) Strata

Degree of

Weathering | -

sué’ngm Discontinuities

Sampling & In Situ Testing

Graphic
Log

CO4M\BITUMEN

O \CONCRETE

FILLING - grey sand and orange
brown clay filling with some
Vi

L2

0.

o

SAND - light greyiyellow brown
_\zﬁe grained sand with a trace of
it

™

SAND - loose, orange brown fine
grained sand, slightly cemented

CLAY - very stiff, light grey and
red brown clay with ironstone

33T SHALY CLAY - light grey and red

brown shaly clay with irenstone

S\

ll\

B-Beddng J-Joint

Sample
Type

=
=/
E § - Shear D - Dill Break

Test Results
&

RQD

=®

Core
Rec. %

Comments

me» >

>

49,10
8 N'=1g

e — — - — — — = =150D
. L e ——— — — 10

E pp = 300kPa |

41 SHALY CLAY - very stiff, light
43| grey motiled yellow and red
brown shaly clay (extremely
weathered siltstone)

4.1m: CORE LOSS:

57 SHALY CLAY - hard, ightgrey

and red brown shaly clay with
ironstone bands and nedules
(extremely weathered siltstone)

845 SILTSTONE - very low and low 1o

medium strength, highly and
moderately weathared, highly
fractured, light and dark grey
siltstone with some sandstone
7.24—~laminge

SILTSTONE - low to medium
strength, moderately weathered,
slightly fractured then fractured,
dark grey and orange brown
siltstone with 10% sandstone
laminae

I

SRNRNRNRNN TN
L

200mm

reck is fractured along J
dipping 30°- 55° & 75°-
B80° & numerous
bedding planes dipping
0" 5°

pp = 280kPa

pp = 200kPa

pp = 300%Pa

pp>400kPa

C |100( O

PL(A) = 0.3MPa

C [100] 35

&7 " TEST BORE DISCONTINUED

AT B.7m

oAy ——

|

RIG: SCOUT

DRILLER: JWARD
TYPE OF BORING: DIATUBE TO 0.14m; SPIRAL FLIGHT AUGER TO 4.1m; NMLC-CORING TO 8.7m
WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED WHILST AUGERING

LOGGED: JARDINE

REMARKS: E* INDICATES FIELD REPLICATE SAMPLE Z5 TAKEN. E = ENVIRONMENTAL SAMPLE
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Au mple PL Paintload strength [s{50) MP: I

B Bug(e;:r:pla ] Sioal:dgrad psernef.raticn(tes)l ¢ nitials: kZ@)

C  Core dilling U, Tube sampla (x mm dia.}

pp  Pocket penetrometer (kPa) V' Shear vana (kPa) Date: 29 / IDIDB

CASING: TO4.1m

(/)] Douglas Partners

Geotechnics - Environment - Groundwater
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TEST BORE REPORT

BORE No: 7
CLIENT: CENTRAL SYDNEY AREA HEALTH SERVICES PROJECT No: 36299/36299A DATE: 29 Sep 03
PROJECT: RACHEL FORSTER HOSPITAL SURFACE LEVEL: 27.4 AHD SHEET 1 OF 2
LOCATION: 134-150 PITT ST, REDFERN DIP OF HOLE: 90° AZIMUTH: --
i Degree of \ P . \ .
Depth Description Weathering! £ _ Discontinuities I;r;l:;lnrg ; Samptng&ln Situ Testing
of [ ] ] <ol 0|0 Test Results
(m) o] B-Bedding  J- Joint (m) gal5s|os 8
Strata L%%%EE‘EE o S - Shear D-DilBreak |5 82 85 S oglx Comments
0.15—CONCRETE FTrT iy, T a
" FILLING - dark brown black . L
olayey sand filling, slightly peaty | | 1 1 1] Lorb i) a
with a trace of glass and gravel : 2 j : : : i: H E* PID=1ppm
07 SAND - loose, grey brown fine N RS R
L, grained sand with some silt NEEEE AN P A
I N A Lol s N=g
14 SANDY CLAY - grey and yellow : : : : % e : : : H E PID=3ppm
brown motiled sandy clay, slightly ERE / TERT
cemented RN / I
r2 ey~ I E
[ N I (IR
24 (N (e I PID=2ppm
AT CLAY - stiff, light grey and red RN RN 25
and yellow brown mottled clay [P I N 247
with ironstane (N [N s N =11
[T N
IS I I
[ (N
[ (S I
i (R
[ / RN
S N M7 e
“| SHALY CLAY - hard, red brown NERRR Y, I 11 1] 10,17,25/140mm
and light grey shaly clay with RERRR TR 8 refusal
ironstone bands L A Ll
45 SILTSTONE - extremely low NN e 4.5-9.8m: rock is T
strength, extremely weathered, R fractured along EEEERE
light grey and orange and yellow Pt =T numerous bedding TR
rs brown siltstone. Numerous 1 =4 planes dipping 0>~ 20°& | || |,
5-10mm medium strength — Joints dipping 45°- 90°
ironstone bands it — Lot G |00
Below 5.10m: highly weathered : : : i : — ; H H
587 SILTSTONE - very fow, fowand | [ 11| |7 } H H
low te medium strength, highly ]
e weathered, fragmented and rorr—- [ NN
fractured, orange brown and dark froevr = I 1E 1
grey siltstone Hrrrng . 1y 1l
1§ [N I O . I 11 1] c |100]| @
(1 I A [N
il f—-- eI
1 I N
7 1 I . Il
) I N IR
frerr].—. N IR
rvrn | —-4 N IR
Hrernr)py—- [ 1
i 1 [REE (1 11} ©[wo]0
La Mrrinp—. I
1} — [N
1 I Il
i — I
(1 W I T I (A
nerinf—. 4 I
] L T T Y [ W
e ] I R I N
ey — [
| INREE s B IR
1 F R | |11
. : | | — 9.55m: J90° smooth | 11
gfnziogjsm' medium strength Iml —- - \_glanar. limonite stained | |1
i T =" % .7m; J80° rough planar || | 11

RIG: scout DRILLER: J WARD LOGGED: JARDINE CASING: TO5.0m
TYPE OF BORING: SPIRAL FIGHT AUGER TO 4.5m; NMLC-CORING TO 11.55m

WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED WHILST AUGERING

REMARKS: E* INDICATES FIELD REPLICATE SAMPLE Z4 TAKEN. E = ENVIRONMENTAL SAMPLE

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample PL Paint load strength is(50) MPa Initials: uzg
B Bulk sample $  Slandard penetration test .
C Core driling U, Tube sample (x mm dia.} ‘ ) Douy’as Partners
pp_Pocket penetromeler e) V_Shear vane (kPa) e 29 l0/03 Geotechnics - Environment - Groundwaler




BORE No: 7

TEST BORE REPORT

CENTRAL SYDNEY AREA HEALTH SERVICES PROJECT No: 36299/36299A

DATE: 29 Sep 03
SHEET 2 OF 2
AZIMUTH:

CLIENT:

SURFACE LEVEL: 27.4 AHD

D!P OF HOLE: 90°

RACHEL FORSTER HOSPITAL
134-150 PITT ST, REDFERN

PROJECT:

LOCATION:

o ) o
B | a o
2z £ 2 =
S|2 o 2 M~
n e&m c [=]
oo 1} il
Sl El g z
2o o| > =
W [ &
=9
o3 ° &
o A0y
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= |9
= | % 02Y =]
) 2
33
adA
(751 1 o
©
o
=
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jui
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i
&
[ m .m. Mh £ & .W
ol EZ|-8€88 B B ¢
=| &4 gwg®e 2 8 £
. =]
2]1-o|eg5e5 5 & §
£ n"ohi2 8 § &
2 o ”.Wuwm.J = = m
ol g [5E3=30 2 2 4
Bl 3E|EsEsEsEsSsS
Qw |HF LR EeEW LM
i s R e B e e
@0 |pap ey oF oF oF
e _ _ - o - - - =4
R -~ -~ -~ -~ -~ -~ -~ - - -~~~ - -~ - -~ -~ -~ -~ - - - oo ___-——_..—cC
S — e — e —
go e _ _ 1 e — —
S G e e
cs" e ___ _ - I _ - - - T
Olwnkey | o T
o3
| I N TS B A T
6o ._;,__M.._,_
oyder || 1Pl
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BE o —-—--——"—"—"—"~f}~~  ~~——~~—~~-"—"—"——f———>—7———/—/———— - - - T
s a7 T s - e e e e T
mh M —_——_— e —_—,— e — — —
Wm L I e U U
AH
A= " e, e e e e — — —
= M3
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= =
= = [m]
2 e L
O>C 2
528 z
= K=F =
S Edwg 4
2. 2lg2gs 3]
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£ “lLESe o
0 ZZ58% e
GCRd28 oy
BEEgE D
=
HEe8oS n
=0 83 g =
nEEZLHE <
n
£ . i
= i
@ ..W\ - - M~ m o
Qo - &~ = x
L | | -

LOGGED: JARDINE CASING: TO5.0m
NMLC-CORING TO 11.55m

DRILLER: J WARD

RIG: SCOUT

TYPE OF BORING: SPIRAL FIGHT AUGER TO 4.5m;

WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED WHILST AUGERING

REMARKS:

E* INDICATES FIELD REPLICATE SAMPLE Z4 TAKEN. E

Douglas Partners
Geotechnics - Environment « Groundwater

ENVIRONMENTAL SAMPLE

CHECKED

Initials: uz@

Date: 29 /D{D

-l
4
-~

SAMPLING & IN SITU TESTING LEGEND

PL Pgint load strengih I1s(5C) MPa

S Standard penetration test

A Augersample
B Bulk sample

€ Coredriling

Tube sample {x mm dia.}

¥V Shear vane (kPa)

U,

pp Pocket penstremater (kPa)




CLIENT:

TEST BORE REPORT

PROJECT: RACHEL FORSTER HOSPITAL
LOCATION: 134-150 PITT ST, REDFERN

BORE No: 8

CENTRAL SYDNEY AREA HEALTH SERVICES PROJECT No: 36299/36299A DATE: 01 Oct 03

SURFACE LEVEL: 28.9 AHD SHEET 1 OF 2
DIP OF HOLE: 920° AZIMUTH: --

™ Strata FE T

- Degree of Rock
Depth Description Weathering | -

Discontinuities Fracture Sampling & In Situ Testing

of

Graphic
l.og

0.04
s MN\BITUMEN /]

025 \CONCRETE /]
\FILLING - brown sand filling with f
0.6 ots and sandsfone gravel
_\TILLING - orange brown clayey /_
sand filling

\FILLING - light orange brown

[
‘<>:

sand and clay nodule filling with
brick and sandstone gravel

1.5 Below 1.0m: grey sand and
\crushed sandstone /

1.8/7, SAND - brown sand (driller's

2.0 -\wcrintion'l /_

"1 \ SANDY CLAY - grey and brown
'\aangy clay {driller's description} /

CLAY - hard, light grey and red
brown clay

285 CLAY - light grey and red brown

clay with ironstone gravel

35 SHALY CLAY - very stiff, light

grey shaly clay with a trace of
decomposed roots (extremely
weathered siltstone)

5| B-Begding
T

S - Shear
i

J - Joint
D - Dvill Break

Test Results
&

RQD

2

o
> o
'_

E)
Sample
Core
Rec. %

Comments

E PID=2ppm

336
N=9

E PID=2ppm

E PID=10ppm

Uso

pp=380->500kPa

E PiD=2ppm

26,14
N =20

po-—="280kRs
ook

Below 4.5m; hard

Below 5.4m: some medium
strength red brown ironstone
bands and nodules

83| SILTSTONE - very low and low

strength, highly then extremely
weathered, light grey, grey and
orange brown siltstone . Some
extremely low strength bands

SILTSTONE - extremely low and
low to medium strength, |

7.7 extremely and highly weathered,
\light grey and orange brown /
siltstone

L
|
|

SILTSTONE - very low and low to T
[
[
[

medium strength, extremely and
highly weathered, light grey, dark
grey and orange brown sillstone.
QOccasional extremely low and
low strength bands

818 Sl TSTONE - low to medium

strength, slightly weathered, dark
grey/black and orange brown

96, 2,
\sﬂtstone

ST

2one

Zong

6.3m: rock is fractured
along bedding planes
\:ipping 0% 5° & joints
dipping 45°- 90°
.6-6.76m: brecciated

8.0-8.3m: fragmented,
discontinuities obscured

8.3-8.69m: ‘brecciated

i
pp = 500kPa

C [1c0] O

T e e e e e e e = = — — — = — ol

I |

C [100( 38

RIG: sSCOUT DRILLER: JWARD
TYPE OF BORING: DIATUBE 7O 0.15m; SPIRAL FLIGHT AUGER TO 4.45m; NMLC-CORING TO 10.20m
WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED WHILST AUGERING

REMARKS: E=ENVIRONMENTAL SAMPLE

LOGGED: JARDINE CASING: TO 4.45m

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample PL Point load strenglh 1s{5C) MPa . —-G
B Bulk sample § Standard penelration test Inials: ’lﬂ
C  Core drilling U, Tube sample (x mm dia.) ] 3
pp Pockel penetrometer (kPa) ¥V Shear vane (kPa} Date: 2'? / ofo
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BORE No: 8

TEST BORE REPORT

CENTRAL SYDNEY AREA HEALTH SERVICES PROJECT No: 36299/36299A

DATE: 01 Oct 03
SHEET 2 OF 2
AZIMUTH:

CLIENT:

SURFACE LEVEL: 29.9 AHD

DIP OF HOLE: 80°

RACHEL FORSTER HOSPITAL
134-150 PITT ST, REDFERN

PROJECT:

LOCATION:

Test Results
&
Comments

Sampling & In Situ Tesling

Fracture
Spacing
(m)

Discontinuities

Rock
Strength

Bon
ayders 1]

sd
MS
M
MH

Degree of
Weathering

Description
of
Strata
SILTSTONE - medium strength,
fresh, fractured and slightly
fractured, dark grey/biack

iltstone (continued,
TEST BORE DISCONTINUED

AT 10.2m

Depth
(m)
102

11
F12
14
15
16
19
- 18

O
O

CASING: TO 4.45m

TYPE OF BORING: DIATUBE TO 0.15m; SPIRAL FLIGHT AUGER TO 4.45m; NMLC-CORING TO 10.20m

WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED WHILST AUGERING

REMARKS:

LOGGED: JARDINE

DRILLER: J WARD

RIG: SCOUT

ENVIRONMENTAL SAMPLE

E=

Douglas Partners
Geolechnics - Environment - Groundwater

)

CHECKED
Initials: hﬁﬂ

Date: 29 / o /03

PL Peint load strength Is(50) MPa
Tube sample (x mm ia.)

$  Standard penetration test

Uy
V  Shear vane (kPa)

SAMPLING & IN SITU TESTING LEGEND

Bulk sample

¢ Core driling
pp Packel penetromeler (kPa)

A Auger sample

B




TEST BORE REPORT BORE No: 9

CLIENT: CENTRAL SYDNEY AREA HEALTH SERVICES PROJECT No: 36299/36299A DATE: 03 Oct 03
PROJECT: RACHEL FORSTER HOSPITAL SURFACE LEVEL: 27.5 AHD SHEET 1 OF 1
LOCATION: 134-150 PITT ST, REDFERN DIP OF HOLE: 90° AZIMUTH: --

- Degree of Rock
Depth Description Weathering

of
{m}

Strata 5EEive
CONCRETE

FILLING - dark grey and yellow
brown sandy clay filling with
sandstone gravel and a trace of
slag and ash

Discontinuities Fractu_.lre Sampling & In Situ Testing
Test Results
&

Log

16| 1218| B-Beddng  J-Joint (m)
1515 55| S-shear D-OriBreak |5 82 88
=1I> 5 O

RAD

o

-2
= o
=

Sample
Core
Rec. %

Commaents

& Graphic

b

0.18

mr >

PID=2ppm

11,0
s N=1

E PID=1ppm

[, " SANDY CLAY - grey and brown

SHALY CLAY - hard, light grey
and red brown shaly clay with
Ironstone and a trace of thin roots
(extremely weathered siitstone)

E PID=1ppm

6,13,19
N =32

3.

o

SILTSTOMNE - extremely low and
very low strength, extremely

[ weathered, light grey and orange
4 brown siltstone

Rock is fractured along
Joints dipping 35°- 45°
& 75°- 85° and
numerous bedding
planes dipping 0°- 10°

|
|
|
|
|
|
|
|
|
|
|
|
|
|

sandy clay {driller's description) !
l
i
|
|
|
|
|
|
|
|
l C [100] 0
|

485" SILTSTONE - low and low to

I medium strength, highly to

s mederately weathered, highly
fractured, orange brown and dark
gray siltstone with 15% - 20%
sandstone laminae. Some
axtremely low and very low

5.8 strength bands. Numerous

I 1-2mm ligh m

-6 SILTSTONE - low 1o medium
strength, moderately and highly
weathered, highly fractured, dark
grey and orange brown siltstone
with 15% to 20% sandstone
laminae

6.40-6.90m: very low and low
strength, brecciated shear zone

6.4-6,9m:
brecciated/shear zone

==

745 SILTSTONE - low fo medium

strengti, slightly weathered,

[ fractured, dark grey/black

Lo 7.95M siltstone with 10% sandstone

] \

F laminae

TEST BORE DISCONTINUED
AT 7.95m

PL(A} = 0.3MPa

G

RIG: sCOUT DRILLER: J WARD LOGGED: JARDINE

TYPE OF BORING: DIATUBE TO 0.18m; SPIRAL FLIGHT AUGER TO 2.7m; NMLC-CORING TO 7.95m
WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED WHILST AUGERING
REMARKS: E =ENVIRONMENTAL SAMPLE

CASING: TO2.7m

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample PL Point load strength 13(50) MPa nitials: m
B Bulk sample S Standard penetration test .
C  Core drilling U, Tube sample (xmm dia.) ( ' Do ug ’as Partners
pe_Pocket penetrormeter {kPa) v Shear vare (kPa) pate: 13 flofo3 Geotechnics - Environment - Groundwater




TEST BORE REPORT

BORE No: 10
CLIENT: CENTRAL SYDNEY AREA HEALTH SERVICES PROJECT No: 36299/36292A DATE: 02 Oct 03
PROJECT: RACHEL FORSTER HOSPITAL SURFACE LEVEL: 29.8 AHD SHEET 1 OF 1
LOCATION: 134-150 PITT ST, REDFERN DIP OF HOLE: 90° AZIMUTH: --
Desth Description vocgee ot g Sk Discantinuities g:aacmg _Sampling § In Situ Testing
of g &[Tl TT Tl - - (m) B 0| e|n Test Results
m) S3155) |g IZ[g) B-Bedding  J - Join! E&lsglg®R
( Strata 223Zae O 5@@@@@5 S - Shear D-DrilBreak 15 22 28 a- SF A= Commenits
005~ BITUMEN T T 111 -1 T A I
015\ CONCRETE GERERRR o RARRRE IR
0.4 FILLING - grey coarse grained 7 : l : : : : : } : : : : H H A PID=2ppm
y sand filling with sandstone, brick / EERE o IEEEERR TR E PR
o7yandgoalgravel 1 - ;
SAND brown fnegralned sand, : : é : : g R : : : : : l : H H A
1 f .
SAND - [oose, orange brown fine : l } : 11 . : : : Il : : : : : H 1.2_.2
1 4], grained sand. Slightly cemented BRER SRERE I N=4
g[ RS AENEN TR PID=1pprn
ANDY CLAY - grey and brown NERE TEEEE I
i sandy clay (driller's description} EERE EERRE IR
o 19 CLAY - stiff, red and yellow 1111 P11 111 I 11 11
[ brown mottled clay LELd / REREN Lot
[ Frrrn [ _
NEEN BERER I LB PID=1ppm
Lyl Frrrnl [ 23.7
||1||/|||||| 11| 8 N =10
Ls ap trrrr LA 00111 N
~| SHALY CLAY - hard, light grey PRI EZA LT ELT I
shaly clay with ironstone bands T11 0L V=2< 11t Tl
{extremely weathered siltstone) BEERR VLR 1o
Frrirl~Ag0 01111 1t
FrrrrE 2400000 1l
[ NS4 [
-a Frrrr 2~ RS E
L TTTTTEZ [ TTITTTI [ TT 11
Frrrrf~A0000101 [
I I O 7 I U I I I O [ I "
EERRRZZ RN I pp>400Pa
LY el Forr ol pp>400kPa
[ :II!I-_-_IIlIII A T B N I
I lryipgZArirnl el
i RERRR < BRREEN RN pp>400kPa
L I R i I B B IR R
[ [ R I Oy I T B N I [
L N4 N RENNN I
[ IR I NI 7 I B I O R [
6 Frrir At [ 11l
[ [Tl 200010101 R
[l f-~A00010101 el
(10T 20 i Pl
O I I Pt B IR I A I [
87T SILTSTONE - extremely low, very FEEE =" I T 11| Rockisfracturedalong |1 11 11
low and low strength, extremely 111 ]-—-{ il 111 1| numerousbedding [ ¢ tt L ¢ [100] O
-7 and highly weathered, light grey, L1111 ] planesdipping 0° - 10° I I 1
grey, red and orange brown e _EI [ | (N
silistone with some sandstone [ T Ty 1 O B R B | (N
laminae. Numerous low to I I e | 111
medium strength, thin ironstone i |-— 1IN | 111
bands Mrerf— 11t [ AR
Lo e _ 21 ] I
[ it — II'I I 11 | (B
roriy—-qiIprrrsl | |1l
preryf—-q1perrat | I 11| ¢ V100! 0
mrrrr|— ! |11 | |1
[ I|III__I§III | |1
F s (1 T e [ | [
o = TEST BORE DISCONTINUED P [ I I
AT 8.95m [ [ [N
Lt Frirt 1t 1l
P Frrr (A
T1TETY [ [ A
P11 et 11 1l
11111 I L 11 11
RIG: sCOUT DRILLER: JWARD LOGGED: JARDINE CASING: TO4.im

TYPE OF BORING: DIATUBE TO 0.15m; SPIRAL FLIGHT AUGER TO 4.1m; NMLC-CORING TO 8.95m
WATER OBSERVATIONS: NO FREE GROUNDWATER OBSERVED
REMARKS: E=ENVIRONMENTAL SAMPLE

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Augersampla PL  Paint load strength 15(50) MPa Initials: kzg .
B Bulk sampl §  Slandard penetration lest .
i S S (/)] Douglas Partners
Pl

p_Pocket penetiomter (kPa) V' Shear vane (kPa) oare: 19 f10fp3 Geotechnics - Environment - Groundwater
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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.

Undrained

Classification 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:

SPT CPT
Relative Density “N” Value Cone Value
(blows/300 mm) (g, — 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 sail 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
20mm 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
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:—

dc (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:—
e = (12t018) ¢,

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.

results
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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 9kg hammer, dropping
600 mm (AS 1289, Test6.3.3). 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 9kg 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.

Copyright © 1998 Douglas Partners Pty Ltd
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GRAPHIC SYMBOLS FOR SOIL & ROCK

SOIL

BITUMINOUS CONCRETE

CONCRETE

TOPSOIL

FILLING

PEAT

CLAY

SILTY CLAY

SANDY CLAY

GRAVELLY CLAY

SHALY CLAY

SILT

CLAYEY SILT

SANDY SILT

SAND

CLAYEY SAND

SILTY SAND

GRAVEL

SANDY GRAVEL

CLAYEY GRAVEL

COBBLES/BOULDERS

TALUS

+ 4
-+
4

A K

A<

SEDIMENTARY ROCK

BOULDER CONGLOMERATE

CONGLOMERATE

CONGLOMERATIC SANDSTONE

SANDSTONE FINE GRAINED

SANDSTONE COARSE GRAINED

SILTSTONE

LAMINITE

MUDSTONE, CLAYSTONE, SHALE

COAL

LIMESTONE

METAMORPHIC ROCK

SLATE, PHYLITTE, SCHIST

GNEISS

QUARTZITE

IGNEOUS ROCK

GRANITE
DOLERITE, BASALT
TUFF

PORPHYRY
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Dotiglas Pariners Piy Ltd
ABN 75053 980 117

PO Box 472
NSW 7685
Australia

96 Hermitage Road

West Ryde NSW 2114

Phone (02} 9803 0666
Fax: (02) 8809 4095
sydney@douglaspariners.com.ay

RESULT OF CALIFORNIA BEARING RATIO TEST

Test Method(s):
Sampling Method(s):

LEVEL OF COMPACTION: 99% of STD MDD
102% of STD OMC

MOISTURE RATIO:

AS1289.6.1.1-1998, AS1289.2.1.1-1992
AS 1289.1.2.1-1998, AS 1289.1.1-2001

SURCHARGE: 4.5 kg
SOAKING PERIOD: 4 days

Percentage > 19mm: 0.0%

Client : CENTRAL SYDNEY AREA HEALTH SERVICE Project No. : 36299
Report No. : S03-376B
Project : GEOTECHNICAL INVESTIGATION Report Date:  08-10-03
Date Sampled : 29-09-03
Location : REDFERN Date of Test: 03-10-03
Test Location : BH5
Depth / Layer: 0-i.0m Page: 1 of 1
2.0
1.8
/) 16 —
R __/"'
' 1.4 e
=
=12 |
2
210 /
5
T 08 L&
3 0.6 e
T
0.4 4— / T
ol S
0.0
0 1 2 3 4 5 6 7 8 10 11 12 13
Penefration (mm)}
—<—Top
—il—Bottom
{:"__;Description: SILTY CLAY - Red brown silty clay

SWELL: 56%

MOISTURE DRY DENSITY
CONDITION CONTENT % Y RESULTS

At compac?tlon 18.3 1.74 TYPE PENETRATION CEIR
After soaking 24.3 1.64 (%)
After test Top 30mm of sample 256 - ToP 2.5 mm 2.0

Remainder of sample 218 - 50 mm 20
Field values 224 - 2.5 mm 6
Standard compaction 18.0 1.75 BOTTOM 5.0 mm 6

I NATA Accredited Laboratory No 828

i This Laboratory is aceredited by the National Assaciation of
i Testing Authorities, Australia. The test(s) reported herein have
. been performed in accordance with its terms of accreditation.

adl | This document shall nct be reproduced except in full

Approved Signatory: // 2 ) z

Tested: AYISL

Checked: NW

Norman Weimann
Laboratory Manager
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Douglas Partners Pty Ltd
ABN 75053 980 117

96 Hermitage Road
West Ryde NSW 2114

Australia
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RESULTS OF COMPACTION TEST

SERVICE

Client: CENTRAL SYDNEY AREA HEALTH

Project: GEOTECHNICAL INVESTIGATION

Project No: 36299
Report No: S03-376A
Report Date: 08-Oct-2003

Date Sampled: 29/08/03
Date of Test: 02/10/03

Location: REDFERN Page: 1 of 1
0%
1.80 \ SAMPLE DETAILS:
Location: BH5
\ Depth: 0-1.0m
1.76
N Description:

1.72 \\

Dry Density (/m?)

1.68 \

AVEAN

\

1.60 \
14 15 16 17 18 149 20 21 22 23 24
Moisture Content (%)
Test Methods: AS1289.5.1.1-1993, AS1289.2.1.1-1992

Sampling Method(s): AS1289.1.2.1-1988, AS1289.1.1-2001

Remarks:

NATA Accredited Laboratory No: 828 Sydney
‘ This Laboratory is accredited by the National Association of
Testing Authorities, Australia. The test(s) reported herein have
‘ been performed in accordance with its terms of accreditation,
This document shall not be reproduced except in full.

Approved Signatory:

Tested: CTM
Checked: NW

SILTY CLAY - Red brown silty clay

Specific Gravity:
Particles >1193mm:

Field Moisture
Content:

Optimum Moisture
Content:

Maximum Dry
Density:

2.7

224 %
18.0 %

1,75 Ym°

e

Norman Weimann
Laboratory Manager





