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1 INTRODUCTION

This report presents the results of a compilation of geotechnical information obtained
from geotechnical investigations undertaken within the Frasers Broadway site, for
the proposed retail and student accommodation developments for Blocks 3b, 3¢ and
10, Kensington Street Precinct, Frasers Broadway. This geotechnical assessment
was commissioned by Anthony Green of Frasers Property Australia Pty Ltd, in an
email dated 8 September 2011. The scope of the work was set out in the proposal
set out by Jeffery and Katauskas Pty Ltd (J&K) dated 8 September 2011 (Ref:
22905SBlocks3,6,7,10 prop).

Based on the supplied plans which have been prepared by Tonkin Zulaikha Greer, we
understand that the proposed development comprises an eight storey building (Block
3b), a six storey building (Block 3c), and a five storey building (Block 10). We
understand that there is to be a partial service basement (no vehicle access) beneath
Block 3b, with the finished floor level for the ground floors to be RL17.5m. We
understand that there is to be no basement beneath Block 10 development, with the
finished floor level for the ground floor is to be RL17.19m. The ground floor levels
of Blocks 3b, 3c and 10 comprise a mixture of commercial and retail use, with the

upper levels largely being student accommodation.
The purpose of this assessment was to provide a compilation of information on the

sub-surface conditions beneath Blocks 3b, 3c and 10 and to present our comments

and recommendations on geotechnical aspects of the proposed development.

2 INVESTIGATION PROCEDURE

A number of previous investigations have been carried out on the site by ourselves
and other contractors. The most relevant reports for this geotechnical assessment

were carried out by Jeffery and Katauskas and covered the whole of Basement 2, 5
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and 9 (Ref:22905rpt259, dated 28 November 2009) and a pavement investigation
along Kensington Street and Kent Road (Ref:22905Sroadsrpt, dated 2 March 2010).

A previous geotechnical investigation was undertaken by URS (Ref: 43187193,
dated 5 October 2006) which also contains boreholes drilled in the vicinity of Block
10.

We have shown the relevant approximate borehole locations on Figure 1 and have
used the relevant information as part of this assessment. Copies of relevant borehole
logs and explanatory notes which describe terms and symbols used as details of the

exploratory techniques are attached with this report.

3 RESULTS OF INVESTIGATION

3.1 Site Description

The site is located at the Frasers Broadway development, Chippendale, NSW. The
area of the current investigation lies on the eastern side of the main One Central

complex, to the north of Outram Street between Kent Road and Goold Street.

During the time of writing Lot 3b, contained the main site shed complex for the
Frasers Broadway site, which comprised approximately twelve demountable buildings
linked with raised wooden walkways. Lot 3c contained approximately eight
demountable buildings at the northern end, while the southern end of Lot 3c
contained a holding pond for water pumped up from the main excavation. The
holding pond was approximately 15m X 15m in plan area, and the depth unknown.
Lot 10 contained a single storey brick warehouse building, with a full height shutter

door off Outram Street. Goold Street bounds Lot 10 to the east.
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The key elements of the topography of the site are that it lies on the northern side of
an old creek which drained westwards to the river channel which originally occupied
the area of Abercrombie Street and in turn drained northwards to Blackwattle Bay.
The creeks were culverted and infilled a long time ago and an old brick ovoid culvert
lies a little to the south of Outram Street. Ground slopes have been modified by the

filling but fall gently to the south and south-west in the area of interest.

3.2 Subsurface Conditions

The geology of the site and subsurface conditions including groundwater have been
discussed extensively in our previous report Ref:22905Srpt259, dated 28 November
2009 as well as the URS report Ref: 43187193, dated 5 October 2006. In brief
there is filling in the old creek channel which ran near the southern edge of the site,
overlying a shallow sandy deposit which infills the creek and covers the surrounding
area to shallow depth and probably represents the margin of the aeolian (wind
blown) deposits of the Botany Basin. Below the sands and elsewhere are silty clay
soils, probably residual in origin overlying sandstone bedrock belonging to the

Hawkesbury Formation.

Fill

Fill was only encountered within boreholes B10, B16, B21, B24, B28 and MW102
which had been drilled alongside and within the area of Block 3b, 3c and 10. Fill
was encountered to maximum depths between 0.2m (MW102) and 2.4m (B16). The
fill typically comprised a mixture of silty sand, silty gravelly sand and silty sandy
gravel with some clay pockets, with sandstone, brick, concrete, steel and wood
gravel fragments and cobbles. The fill was assessed to be poorly to moderately

compacted.
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With reference to the six pavement boreholes (P5, P6, P7, P12, P13 and P14) fill
was encountered between depths of 0.5m (P5) to 1.5m (P7); the deeper fill could be

associated with buried services.

Natural Sand
Natural silty sand and sand was encountered in all of the boreholes beneath the fill
to depths of 2.1m (B10) and 5.2m (B24) and varied from very loose to loose

becoming medium dense with depth.

Silty Clay
Silty (sandy) clay of medium to high plasticity was encountered beneath the natural
sands, apart from B16 where it was encountered beneath the fill, to depths up to

6.2m (MW102). The clay was assessed to be firm to hard in strength.

Sandstone

Sandstone was encountered within all eight boreholes at depths between 3.8m (RL
11.53m) in B28, and 6.2m (RL11.57m) in MW102. The sandstone was assessed to
be extremely to distinctly weathered and of extremely low to very low strength on

initial contact, becoming medium to high strength with depth.

Groundwater

Groundwater was encountered at depths between 2m (RL13.3m) in B28 and 4m in
B24 (RL13.3m) and MW102 (RL13.77m), within the natural sands. Groundwater
seepage was noted within the fill in B16 at a depth of 1.3m (RL13.6m). Depending
on the timing of future works the holding pond in the Lot 3c site may have an effect

on groundwater levels.
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4 COMMENTS AND RECOMMENDATIONS

4.1 Geotechnical Issues

A summary of some of the main geotechnical issues is presented below. Further

details are provided in the following sections of this report.

. Demolition of the original structures has been completed in Blocks 3b and 3c;

however there may be some residual structure beneath the surface and in the
vicinity of B16 there appears to be infilling of an old basement with poor
quality fill containing concrete and demolition rubble, which may form

obstructions during pile installation.

. Reducing vibrations from subgrade preparation transmitted to the adjacent

structures.

. Due to the presence of deep fill within Lot 3b and the holding pond currently

within Lot 3c subgrade conditions appear to be poor and are likely to require
extensive reworking. A simpler option may be to suspend the floor slabs.

Groundwater is perched within the fill layer in B16, and generally encountered
at RL13.3m in the natural sands. Due to the potential for collapse of the sands
during pile installation a Continuous Flight Auger (CFA) piling system will need

to be adopted.

. The use of piled foundations as near-surface soils will not be capable of

supporting substantial structures.

. Within Lots 3b and 3c, piled foundations will need to be founded below a line

at 45°, taken from the base of the adjacent excavation, unless geotechnical

analysis shows this to be unnecessary.

4.2 Site Preparation and Earthworks

If the new ground floor slabs are to be suspended, the fill under the slab to bring the

level up would not have to be engineered fill, although it should be free from topsoil,

root affected soils or other deleterious materials.
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For any new pavement areas, or if ground floor slabs are not suspended, the
comments and recommendation provided below should be followed. Earthworks
recommendations in this report should be read in conjunction with AS3798-2007:

‘Guidelines on Earthworks for Commercial and Residential Developments’.

Drainage
Good drainage should be provided both during construction and for the long term
maintenance of the site. The principle aim of the drainage should be to promote run

off but avoid erosion.

Subgrade Preparation

The following subgrade preparation is recommended under any new pavement areas
or floor slabs if not suspended and prior to the placement of engineered fill. We note
that this may require excavations that would undermine adjacent building or streets
and would therefore necessitate the installation of temporary shoring. Clearly it

would be more economical to suspend floor slabs than install shoring.

e Strip the subgrade of all hard surfacing and/or vegetation, root affected soils,
fill or other deleterious materials.

e Following stripping, proof roll the subgrade using a minimum of 6 passes of a
smooth drum roller with a static weight of no less than 6 tonnes. All proof
rolling should be completed in the presence of an experienced geotechnical
engineer or geotechnician.

e The purpose of proof rolling is to improve the near surface density of the soils
and identify any soft or unstable areas. Any soft or unstable areas identified
should be excavated down to a sound base and reinstated with engineered fill

as described below.
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Engineered Fill

Materials preferred for use as engineered fill are well graded granular materials, such
as ripped or crushed sandstone or processed concrete, free of any deleterious
substances and having a maximum particle size of 75 millimetres (mm). Such fill
should be compacted in layers not greater than 200mm loose thickness, to a

minimum density of 98% Standard Maximum Dry Density (SMDD).

Compaction Control

Compaction control should consist of density tests completed at a minimum
frequency of 1 test/layer/300m? or 3 test/layer, whichever is greater. Level 2 is the
lowest category of compaction control that may be completed. For localised backfill
areas such as service trenches, excavated soft spots etc, the frequency of testing
should be 1 test/2 layers/50m? These recommendations should be read in

conjunction with AS3798-2007.

4.3 Excavation

Exact levels of the proposed partial basement within Blocks 3b and 3c have not been
supplied; however we expect that excavations will be no greater than 2.5m deep.
Such excavation will encounter a mixture of fill and natural sands, and excavation of
these materials should be readily achievable using conventional means such as the
bucket of hydraulic excavators. There may be larger obstructions within the fill
towards the northern end of Block 3b where a previous building has now been

demolished, which may cause slightly more problematic excavation.

Care must be taken to avoid undermining or disturbing the footing of the adjacent
buildings. Test pits should be carried out under geotechnical supervision to assess

such issues at the earliest practicable opportunity.
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4.4 Vibration Management

With no rock excavation anticipated the magnitude of transmitted vibrations from
tracked excavators will be unlikely to result in damage to nearby movement sensitive
structures. However if slab on grade construction is proposed it is likely that
substantial site preparation will be necessary which could involve the use of vibrating

rollers.

It would be prudent to undertake dilapidation reports on buildings adjacent to the
proposed excavations at Block 10 prior to commencement. The purpose of
dilapidation reports is to provide a benchmark record of the condition of adjoining
structures prior to the commencement of construction so that where allegations are
raised of construction related damage a benchmark exists against which to compare
the apparent change in condition of the structure. In this regard dilapidation reports
are very useful in helping to prevent unfounded claims for construction related

damage.

If vibrating rollers are to be used we recommend full time vibration monitoring on
adjacent structures to the north of Block 10. It is unlikely that significant roller
vibration can be used on such limited sites and static rolling will probably be
necessary. As this is of limited effectiveness it may be easier to suspend floor slabs

than rework significant thicknesses of fill.

4.5 Retention

Proposed basement offsets and dimensions have not been supplied to us at the time
of writing, so preliminary advice for retention has been given until exact layout and
offsets are known. The following recommendations are based on the assumption

that excavation will not extend below the water table.
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The use of temporary batters may be feasible, with permanent retaining walls
constructed at the base of the batters and the walls subsequently backfilled. We
recommend that batters only be considered where adjacent buildings of movement
sensitive structures are located a horizontal distance from the crest of the batter of

at least twice the height of the batter.

Where space permits, temporary batters within the fill and natural sands should be
no steeper than 1 Vertical in 2 Horizontal (1V:2H). Such batters should remain stable
in the short term provided all surcharge loads, including construction loads and

adjoining structural loads etc. are kept well clear of the crest of the batters.

Where the above batters cannot be accommodated, the excavation will need to be
supported by retention systems installed prior to the start of excavations. A
contiguous pile retaining wall is likely to be appropriate for such walls. We
recommend that the piles be socketed at least 0.3m into the underlying sandstone

bedrock, but deeper as necessary for bearing capacity or lateral stability.

Given the limited depth of excavation, piled retaining walls with no structures or
surcharge loads within a zone of influence of 2H:1V could be designed as
cantilevered retaining walls. Cantilevered retaining walls (where some movement is
acceptable) supporting the residual soils may be designed on the basis of an
apparent triangular earth pressure distribution and an active earth pressure
coefficient (Ka) of 0.35 and a bulk unit weight of 20kN/m®. Where walls are propped,
or anchored, or wall movements are to be reduced an ‘at rest’ earth pressure

coefficient (Ko) of 0.55 should be used.

The above coefficients assume horizontal backfill surfaces and where inclined backfill
is proposed the coefficients would need to be increased or the inclined backfill taken
as a surcharge load. All surcharge loads, including adjacent structures, should be

allowed for in the design. Full hydrostatic pressures should be considered unless
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measures are undertaken to provide complete and permanent drainage of the ground

behind the wall.

Passive toe resistance of pile walls may be estimated on a passive earth pressure
coefficient (Kp) of 3 provided an adequate factor of safety is applied due to the large
stains necessary to generate full passive resistance. Alternatively a maximum
allowable lateral resistance of 200kPa may be assumed for rock of very low
strength; this is not additional to passive toe pressures due to the large discrepancy

in strains at which the resistance is mobilised.

Where batters are used, the space between the batters and the permanent retaining
walls will need to be carefully backfilled to reduce further settlement of the backfill.
Only light compaction equipment should be used for compaction behind retaining
walls so that excessive lateral pressures are not placed on the walls. This will require
the backfill to be placed in thin layers, say 100mm loose thickness, appropriate to

the compaction equipment being used.

The compaction specification for the backfill will depend on whether paving or
structures are to be supported on the fill. If the fill is supported paved areas in should
be compacted to a density of at least 98% of Standard Maximum Dry Density
(SMDD) for granular fill materials, but if it is only to support landscaped areas a
lower compaction specification, say 95% of SMDD, may be appropriate, provided
the risk of future settlement and maintenance can be expected. Alternatively a clean,
hard, durable, single sized gravel may be used as backfill which would require much

less compaction and would provide good drainage.

4.6 Foundations
Due to the existence of a poorly compacted deep fill profile, loose natural sands,

perched water within the natural sands, and the large structural loads expected we
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recommend that Blocks 3b, 3c and 10 be supported on piles founded within the

sandstone bedrock.

4.6.1 Blocks 3b and 3c

From the boreholes contained within our previous geotechnical report
(ref:22905Srpt259, dated 28 November 2009) Class lll sandstone was encountered
at the following depths/RLs:

Borehole Number Surface RL (m) Class Ill (or better)
B16 14.87 6.60m / RL10.27m
B21 17.62 7.73m / RL9.89m
B24 17.29 7.60m / RL9.69m
B28 15.33 4.66m / RL10.67m

Rock classification based upon the system described by Pells et al, Foundations on

Sandstone and Shale in the Sydney Region, Australian Geomechanics, Dec 1998.

Grout injected CFA piles socketed at least 0.3m into Class Ill sandstone may be
provisionally designed for a maximum Allowable End Bearing Pressure (AEBP) of
3MPa. Further cored boreholes will need to be completed to assess the extent and

competency of the underlying sandstone bedrock

The pile sockets should be founded below the zone of influence of the adjacent
excavation, which is defined as a line drawn at 45° up from the base of the bulk
excavation. Therefore the piles at the western side of the proposed Block 3b and 3c
buildings (closest to the excavation) will need to be installed to a depth in the order

of at least 10m (~RL7.5m).

We recommend that at least the initial stages of footing excavation be inspected by

a geotechnical engineer to confirm that a suitable founding stratum is being
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achieved, and that the footings are suitably founded below the zone of influence of

the adjacent excavation.

4.6.2 Block 10
From the boreholes contained within the URS report Ref: 43187193, dated 5

October 2006, sandstone was encountered at the following depths/RLs:

Borehole Number Surface RL (m) Sandstone
SB207 17.35 5.3m / RL12.05m
SB208 17.19 5.2m / RL11.99m
MW102 17.77 6.2m / RL11.57m

It should be noted that the above boreholes only penetrated the top 0.2m of the
underlying sandstone. The sandstone encountered in B21 was assessed to be of
poor quality, either extremely low strength or containing multiple defects until a
depth of 7.06m (RL10.56m). This poor quality sandstone can also be observed
within B16 down to RL10.58m.

Due to the limited information on the strength and consistency of the underlying
sandstone within the URS boreholes and the known poor quality sandstone observed
within B16 and B21 to RL10.56m, it should be assumed that the Allowable End
Bearing Pressure (AEBP) on the upper sandstone should be limited to 700kPa. Higher
bearing pressures of say 1,000kPa may be used for piles founded within Class IV
sandstone, typically encountered below RL10.56m. If higher bearing pressures are
required further cored boreholes will need to be completed to assess the depth and
competency of the underlying sandstone bedrock, but good quality Class 1 to 2
sandstone was generally encountered within about 6m to 8m of the surface in the

basement excavation to the west.
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Due to the presence of poorly compacted fill, sandy soils and the potential for the
water table to be present within the sandy soils, it will be necessary to use either

CFA grout injected piles or perhaps steel screw piles for lightly loaded structures.

Whatever preliminary foundation design is proposed, it should be noted that further

site specific investigation should be carried out when site access permits.

We recommend that at least the initial stages of piling works be inspected by a

geotechnical engineer to confirm that a suitable founding stratum is being achieved.

4.7 Slab On Grade Construction
Slab-on-grade construction is considered feasible on condition that the subgrade is

prepared in accordance with the recommendations given in Section 4.2 above.

Where concrete slabs are formed on-grade they should be separated from all other
building elements. The purpose of this separation is to permit differential
movements. Joints in the on-grade floor slabs should be provided with keyed or

dowelled joints to accommodate shear forces but not bending moments.

A subbase layer of minimum 100mm of DGB20, compacted to at least 98% of

Modified Maximum Dry Density (MMDD) should be considered beneath any concrete

on-ground floor slabs which will be subject to traffic.

5 GENERAL COMMENTS

The recommendations presented in this report include specific issues to be addressed
during the construction phase of the project. Inthe event that these
recommendations are not implemented, the general advice may become inapplicable

and Jeffery and Katauskas Pty Ltd accept no responsibility whatsoever for the
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performance of the structure where recommendations are not implemented in full

and properly tested, inspected and documented.

Occasionally, the subsurface conditions between the completed boreholes may be
found to be different (or may be interpreted to be different) from those expected.
Variation can also occur with groundwater conditions, especially after climatic
changes. If such differences appear to exist, we recommend that you immediately

contact this office.

If there is any change in the proposed development described in this report then all

recommendations should be reviewed.

This report has been prepared for the particular project described and no
responsibility is accepted for the use of any part of this report in any other context
or for any other purpose. Copyright in this report is the property of Jeffery and
Katauskas Pty Ltd. We have used a degree of care, skill and diligence normally
exercised by consulting engineers in similar circumstances and locality. No other
warranty expressed or implied is made or intended. Subject to payment of all fees
due for the investigation, the client alone shall have a licence to use this report.

The report shall not be reproduced except in full.
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Should you have any queries regarding this report, please do not hesitate to contact

the undersigned.

%ﬁikw

A MITCHELL
Senior Geotechnical Engineer

Reviewed by

P STUBBS
Principal

For and on behalf of
JEFFERY AND KATAUSKAS PTY LTD
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E CORE DESCRIPTION igﬁg DEFECT DETAILS
< DEFECT
@ @ \ DESCRIPTION
& |z E S Ro.df Type, grain character- -g = STRENGTH SPACING Type, inclination, thickness,
4 |5 £ o istics, colour, structure, 8 =1 INDEX planarity, roughness, coating
% B £ ‘é minor components. 5|5 ! ’ ‘
2 |8l 8|6 = | & Spegific General
SANDSTONE: fine to coarse FR H =1, 45-80°, Un, R
. grained, light grey, with grey and - J, 70°, P,S
brown laminae, bedded at O-
259,
19 -
20
FULL
RET - Be, 209, 7, §
URN
-Be, 0°, P, §
4 21
22—
] END OF BOREHOLE AT 22.57m BOmm CLASS 18 PVC 51ANDFIPE INSTALLED
T0 9.1m, SLOTTED FHOM 6.1m TO 9.3m,
4 BACKFILLED WITH 2mm SAND FROM €.1m TO
9.1m, WITH BENTONITE COLLAR FROM 0.4m
23 TO 6.1m. A STEEL MONUMENT WITH
CONCRETE CAP TO FINISH,
24—
{
) |
X .
[
o
< 3
o]
(8]




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

~OREHOLE LOG

i

Borehole No.

B21

/B
Client: FRASERS PROPERTY
Project: FRASERS BROADWAY, BLOCK 2, b AND 9
Location; 20-102 BROADWAY, SYDNEY, NSW
Job No. 2290bS Method: SPIRAL AUGER R.L. Surface: ~ 17.62m
Date: 24-9-09 JK500 Datum: AHD
Logged/Checked by: T.M./f%
o -
[ =l = 6 n‘?
z < i £ ~ ] DESCRIPTION e 5s{ 22 En Remarks
. 7 ° ~ 2 o 522 5o g 2
o = £ Lo N1 ES W c 0 o S
3 Q k=] s o (=] [ o o=}
8¢ | Balnl B g g | s s52| 51658
e [fAsaln i fa] & | 20 SO0 | heizde
- 0 .
ASPHALTIC CONCRETE: 60mm.t - - . NO OBSERVED
INCONCRETE: 120mm.t REINFORCEMENT
CONCRETE: 170mm.t " " . -
FILL: Silty sand, fine to medium v 3
N=7Y grained, dark grey brown, with a ) r
4,3,4 trace of fing to medium grained
angular ironstone and igneous gravel, N
SAND: fine to medium grained, grey.
N = 14 SAND: fine to medium grained, light Mb L
- brown, with a trace of silt fines.
4,6,8 3
SAND: fine to medium grained, Hight B
grey. r
N =27 i
12,112,158
ON ]
1-10-09 -
¥ . i
B »
N =2 SILTY CLAY: high plasticity, grey MC>PL F 70 L
1 1_ 1 mottled orange brown, with a trace 70
P i of fine to medium grained sub 70
5 — angular ironstone gravel, -
Joeed SANDSTONE: fine to coarse grained,| XW EL - | VERY LOwW
light grey, with orange and red TC BIT
SPT 6 oo brown bands and L strength bands. "~ RESISTANCE WITH
/ 3/160mm t LOW BANDS
REFUSAL - |
SANDSTONE: fine to coarse grained,| DW M [ LOW TO MODERATE
. orange brown, with XW seams. RESISTANCE WITH
., ' " VERY LOW BANDS

COPYRIGHT
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Jeffery and Katauskas Pty Ltd ‘f(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

~OREHOLE LOG B21

5
Client: FRASERS PROPERTY
Project: FRASERS BROADWAY, BLOCK 2, 5 AND 9
Location: 20-102 BROADWAY, SYDNEY, NSW
Job No. 229058 Method: SPIRAL AUGER R.L. Surface: = 17.62m
Date: 24-9-09 JK500 Datum: AHD
Logged/Checked by: T.M./G%
v —-
i -
. T c 5a
8 = o — g B =2 _ &1 B
z <t 73 E - bt DESCRIPTION o 5E|F B E u Remarks
9o ® 2 = 2 | xw& 52l %8 g g
EE - £ | £ | 2% FER|EC |2E%
o g Sl ) & @ ‘e ® 552 24 550
- v ic Qo (] SU Zo02|he |2d
» SANDSTCNE: fine to coarse grained,] DV M,
- \ orange brown, with XW seams. / -
; REFER TO CORED BOREHGLE LOG ]
b SHALLOW STANDPIPE INSTALLED I
i ADJACENET TO LOCATION B21. L
FOR DETAILS OF DEEP STANDPIPE
8- PLEASE REFER TO CORED LOG I~
J PAGE b/b N
50mm CLASS 18 PVC STANDPIPE
i INSTALLED TO 5.9m, SLOTTED i
g FROM 2.9m TO 5.9m, BACKFILLED B
| WITH 2mm SAND FROM 2,7m TO I
5.9m, WITH BENTONITE COLLAR
S — FROM 0.4m TO 2.7m. A STEEL ~
] MONUMENT WITH CONCRETE CAP |
TO FINISH.
10— I~
11 L
12 5 —
13- —
14,




Jeffery and Katauskas Pty Ltd 4(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No,

~ORED BOREHOLE LOG B21

5

v,

COPYRIGHT

Client: FRASERS PROPERTY
Project: FRASERS BROADWAY, BLOCK 2, 5 AND 9
Location: 20-102 BROADWAY, SYDNEY, NSW
Job No, 229055 Core Size: NMLC R.L. Surface: = 17.62m
Date: 24-9-08 Inclination: VERTICAL Datum: AHD
Drill Type: JK500 Bearing: - Logged/Checked by: T.Mﬂ-“>
3 CORE DESCRIPTION POINT DEFECT DETAILS
ks LOAD T perecT
G o . o DESCRIPTION
g gl g | 4 Rock Type, grain character- =l - STRENGTH SPACING Type, inclination, thickness,
o ot Bt 2 istics, colour, structure, £ o) INDEX planarity, roughness, coatin
2 T "2 '% minor components, *g 5 I5(BO} (mm) v ' s
z (& & 5] = o S@_‘;ﬁc General
rrrTN\START CORING AT 7.06m SW T
411 SANDSTONE: fine to coarse :P:%',%D', Somim.t
N grained, light grey, with orange e ;g—mm
brown and red brown stained - C§, 0°, 3mm.t
bands and grey and brown - Bg, 0-5°, Un, §, IS, CLAY INFILL 2mem.t
. M\aminae, bedded at 0-20°, /T FR H
SANDSTONE: fine to coarse
87 grained, light grey, with grey and
- brown laminae, bedded at O-
i 259,
9 p—
i -Be, 10°, 9, 5, IS
- XWS, 0°, dmm.t
_ -Be, 0°, P, §
T 10—
| - XWS, 09, 26mm.t
FULL -
RET |
URN
1
12—
J M
i -4, 75%, P, 8
| 13




Jeffery and Katauskas Pty Ltd ‘!(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No,

ORED BOREHOLE LOG B21

Client: FRASERS PROPERTY
Project: FRASERS BROADWAY, BLOCK 2, 5 AND 9
L.ocation: 20-102 BROADWAY, SYDNEY, NSW
Job No. 229055 Core Size: NMLC R.L. Surface: ~ 17.62m
Date: 24-9-09 inclination: VERTICAL Datum: AHD
Drill Type: JKBOO Bearing: - Logged/Checked by: T.M./ &
T CORE DESCRIFTION - POINT DEFECT DETAILS
-
LOAD
o o) . o STRENGTH| DPEFECT DESCRIPTION
2 || g | 8| RockType, grain character- | g | SPACING Type, inclination, thickness,
- |12 =18 istics, colour, structure, 21 % INDEX planarity, roughness, coating
i 8 |® £ | &8 minor components. B g ' ' '
o = o A
{ z |8l 8|6 = Specific General
i SANDSTONE: fine to coarse FR [ - XWS, 0%, 20mm.t
NH grained, orange brown, with XW . XWS, 0°, 23mm.t
seams.
7 - €8, 0°, 3mm.1
16— =
T H
L1 16 SANDSTONE: fine to medium —
grained, light grey with grey and
) dark grey laminae, bedded at O-
E 159, -Be, 10°, P, 5
i - TS, 0, 18mm.t
-GS, 0°, 2Zmm.1
! 17 - -
« XWS, 0%, 7mm.t
1 - XWS, 0°, 4mm.t
FULL A
RET-
URN 71 |
18 I~ -Bs 10°, P 5
i SANDSTONE: fine to coarse
N grained, light grey, with grey I
i laminae, bedded at 0-25°. |
L | 18 [ -Be 0-5°F. &
20— =
i § - XWS, 0-10°, Fmm.t

COPYRIGHT




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

'<ORED

COPYRIGHT

4

Borehole No.

B21_

5

Client:

Project:

Location:

FRASERS PROPERTY
FRASERS BROADWAY, BLOCK 2, 5 AND ©
20-102 BROADWAY, SYDNEY, NSW

Job No. 228058
Date: 24-9-09
Driil Type: JK500

Core Size: NMLC

Inclination: VERTICAL

Bearing: -

R.L. Surface: = 17.62m
Datum: AHD
Logged/Checked by: T.M.ﬁ{g

= CORE DESCRIPTION POINT DEFECT DETAILS
5 LOAD
= o . o STRENGTH DEFECT DESCRIPTION
& el g |2 Rock Type, grain character- ] c SPACING Type, inclination, thickness,
Pl B o istics, colour, structure, £ =) INDEX planarity, roughness, coating.
£ g2l oy = minar components. ‘g 5
.2 |8 & & Z & Specific General
SANDSTONE: fine to coarse FR H
grained, light grey, with grey
laminae, bedded at 0-25°, - XWS, 0-8°, 15mm.t
_ -Be, 0% P, S
122 Tbe, 155, B8
FULL
RET
URN 23
- 8, 15°, 4mm.t
24
E - C§, 0-5°, 23mm.t
END OF BOREHOLE AT 24.87m B0mm CLASS 18 PVC STANDPIPE INSTALLED
25 TC 10.7m, SLOTTED FROM 7.7m TO 10.7m,
BACKFILLED WITH 2Zmm SAND FROM 7.6m TO
1 10.7m, WITH BENTONITE COLLAR FROM 0.3m
TG 7.8m. A STEEL MONUMENT WITH
T CONCRETE CAP TO FINISH.
26
27
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

‘JOREHOLE LOG

4

Borehole No.

B24
1/

4

Client: FRASERS PROPERTY
Project: FRASERS BROADWAY, BLOCK 2, 5 AND 9
Location; 20-102 BROADWAY, SYDNEY, NSW
Job No. 2292055 Miethod: SPIRAL AUGER R.L. Surface: ~ 17.29m
Date: 10-9-09 JK500 Datum: AHD
5
Logged/Checked by: T.M./%-
"
h -~
& £ g 5 a
£ = @ - | g £ -2l _E| 82
= o] @ [ o it DESCRIPTION eEn{ g8 £ o Remarks
Yo = = £ {gs =l I e e
[odir=4 £ L @ B = oamos [ ==
38 lleld = 2| & |£8 U A R R
( 58 B85 i 81 3 |50 =8z!ad|{Tld
0 FlLL: Sitty gravelly sand, fine to D APPEARS POORLY
3 coarse grained, brown grey, fine to " COMPACTED
3 coarse grained sub angukar to angular
sandstone and igneous gravel, with NO SPT DUE TO
T concrete and brick fragments. BRICK AND
p FILL: Silty sand, fine to medium CONCRETE IN FILL
N grained, grey brown, with concrete
L fragments.
SAND: fine to medium grained, light M V0L
N=3 brown.
3,1,2
SILTY SAND: fine to medium
grained, brown to dark brown,
N = 12 SAND: fine to medium grained, light MD
: 3; 8 yellow brown.
I W
SILTY SAND: fine grained, light Vi
orange brown,
N =3 NO SPT SPLIT TURE
n RECOV
2,1,2 ERY
'CL | SILTY CLAY: medium plasticity, | MC>PL| (F) |
b grey.
. 6-F 1 3 - SANDSTONE! fine to medium DW L - LOW TO MODERATE
b grained, orange brown, with XW TG BIT
} ﬁ R bands. RESISTANCE WITH
- _ _ _ VERY LOW BANDS
7N A—— \ BEEER TO CORED BOREHOLE LOG s




(JORED BOREHOLE LOG
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

4

Borehole No.

824 2/4

Client: FRASERS PROPERTY
Project: FRASERS BROADWAY, BLOCK 2, 5 AND 9
Location: 20-102 BROADWAY, SYDNEY, NSW
Job No. 222056S Core Size: NMLC R.L. Surface: ~ 17.29m
Date: 10-2-09 Inclination: VERTICAL Datum: AHD
Drill Type: JK500 Bearing: - Logged/Checked by: T‘M./Q_g
g CORE DESCRIPTION POINT DEFECT DETAILS
3 LOAD ™ pErecT
§ £ E § Rock Type, grain character- g - STRENGTH SPACING Type, iEciﬁl(;:LP;lgw'\ilckness,
213 2 istics, colour, structure, 8| % INDEX (mm) planarity, roughness, coating.
% g 2 G miner components, § 5 IS(SO)
IR 2| d ‘ Specific General
(]
] START CORING AT 6.94m i
7 SANDSTONE: fine to coarse DW | M —
| grained, arange brown, with grey[ &g L
and brown laminae, bedded at O-
b 25, - CS, 10°, 10mm.t
as above, H - CS, 0°, 10mm.t
but light grey.
8 - -
1 i -G8, 10°, 8mm.t
) - -GS, 07, 10mm.t
-] - €8, 0°, 7mm.t
9~ L
FULL 7
e || "] SEEEEEEEEEEEN
i e N
, RS EEREERN|
1+ RN R
| proxiibioii T
_
(! | SN
Z BEEIEIRRRRRE




Jeffery and Katauskas Pty Ltd ‘f(

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

& Borehole No.
(\\
JORED BOREHOLE LOG B24
Client: FRASERS PROPERTY
Project: FRASERS BROADWAY, BLOCK 2, 5 AND 9
Location: 20-102 BROADWAY, SYDNEY, NSW
Job No. 229058 Core Size: NMLC R.L. Surface: = 17.29m
Date: 10-9-09 Inclination: VERTICAL Datum: AHD
Drill Type: JK500 Bearing: - Logged/Checked by: T.M. 4L
T CORE DESCRIPTION POINT DEFECT DETAILS
2 LOAD ™ rerpeT
B ol , o DESCRIPTION
Jg £ E 5 Rock Type, grain character- £ | c STRENGTH SPACING Type, inclination, thickness,
. gl It £ istias, colour, structure, £ ) INDEX planarity, roughness, coatin
g 13 £ | B miror components. ® |5 1.{50) {mm) Y, raug ’ .
i3 gl @ e @ 5 S
v 2 |ol O G] =i b Specific General
SANDSTONE: fine 1o coarse FR H
. grained, light grey, with grey and
1 brown laminag, bedded at O-
25°,
147
i - XWS, 0%, 11mmut
15 - SANDSTONE: fine to medium
grained, light grey to grey, with
1 dark grey laminae, hedded at O-
i 169,
i ] 16
FULL i
RET-
URN ]
17
] SANDSTONE: fine to coarse
grained, light grey, with grey
i laminae, bedded at 0-25°
18—
1 19—
l‘f J
R - C$, 0°, Bmm.t
- XWs, 0-5°, 13mm.t

COPYRIGHT




(JORED BOREHOLE LOG
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

24

Borehole No.

8244}’4

Client:

Project:

Location:

FRASERS PROPERTY
FRASERS BROADWAY, BLOCK 2, 5 AND ¢
20-102 BROADWAY, SYDNEY, NSW

Job No. 22905S Core Size: NMLC R.L. Surface: »~ 17.29m
Date: 10-9-09 Inclination: VERTICAL Datum: AHD
Drill Type: JKB00 Bearing: - l.ogged/Checked by: T.M./Qe‘;
T CORE DESCRIPTION POINT DEFECT DETAILS
5 LOAD 1™ pepecT
& ol . @ DESCRIPTION
2 1zl g3 Rock Type, grain character- £ | - STRENGTH SPACING Type, inclination, thickness,
2 a2 | e istics, colour, structure, & 53 INDEX planatity, roughness, coatin
g |8 £ | & minor components. 5 £ ’ ! 9
T & &8 o | 5
2 |lal o G} = N Specific General
SANDSTONE: fine to coarse FR H
grained, light grey, with grey
| taminae, bedded at 0-25°
- Be, 6% P, §
-Be, 5-10¢, P, 8
21
- XWS, 59, 3mmit
-GS, 0-5°, Bmm.t
|| 22—
FULL
RET-
URN |
23
24
- €85, 0-5°, 13mm.t
251
| END OF BOREHOLE AT 25.0bm
26 -
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~OREHOLE LOG

¢

Borehole No.

281/4

Client:

Project:

Location:

FRASERS PROPERTY
FRASERS BROADWAY, BLOCK 2, 5 AND 9
20-102 BROADWAY, SYDNEY, NSW

Job No. 229058
Date: 21-9-

08

Viethod: SPIRAL AUGER

JKEOO

Logged/Checked by: T.M./%:

R.L. Surface: = 15.33m

Datum:

AHD

SAMPLES

wuroundwater

Record
50
S

Field Tests

Depth (m)

Graphic Log

Unified

Classification

DESCRIPTION

Condition/

Strength/
Rel. Density

Hand

Penstrometer
Readings {(kPa.)

Remarks

O

FILL; Silty sandy clay, low to
medium plasticity, brown, fine to
coarse grained sand, with fine to

Z | Moisture
2l Weathering

(9]
v

sandstone gravel and concrete
fragments.
SHILTY SAND: fine to medium

\coarse grained igneous and /

\grained, brown.

SAND: fine to medium grained, light
grey.

N = 23
7,10,13

ON
29-9-09

CLAYEY SAND: fine to medium
grained, orange brown.

MD

SILTY CLAY: high plasticity, grey
mottled light brown and red brown,
with a trace of fine to medium
grained angular ironstone gravel,

MC>PL

St

120
120
120

syxAEAevuane oy

SANDSTONE: fine to coarse grained,
interbedded red brown and light
grey, with L strength bands and iron
indurated bands.

xXw

EL

VERY LOW

~ TG BIT
RESISTANCE WITH
LOW BANDS

REFER TO CORED BOREHOLE LOG

SHALLOW STANDPIPE INSTALLED
ADJACENET TO LOCATION B28.
FOR DETAILS OF DEEP STANDPIPE
PLEASE REFER TO CORED LOG
PAGE 4/4

BOmm CLASS 18 PVC STANDPIPE
INSTALLED TO 4.1m, SLOTTED
FROM 1.1m TO 4.1m, BACKFILLED
WITH 2mm SAND FROM 1.1m TO
4.1m, WITH BENTONITE COLLAR
FROM O0.4m TO 1.1m, A STEEL
MONUMENT WITH CONCRETE CAP
TO FINISH.




- oORED BOREHOLE LOG
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

¢

Borehole No.

B28

Client:

Project:

Location:

FRASERS PROPERTY
FRASERS BROADWAY, BLOCK 2, 5 AND 9
20-102 BROADWAY, SYDNEY, NSW

Job No. 229055

Core Size: NMLC

R.L. Surface: =~

15.33m

AT

Date: 21-9-09 Inclination: VERTICAL Datum: AHD
Drill Type: JK500 Bearing: - Logged/Checked by: T.M./@;.
3 CORE DESCRIPTION POINT DEFECT DETAILS
- o LOAD DEFECT DESCRIPTION
@ —_ i - 2 STRENGT
g |g| g | 2| RockTyps, grain character - GTH| spacinG Type, inclination, thickness,
S ) istics, colour, structure, g 5 INDEX ; ;
= g _— = ; £ =2 {mm) planarity, roughness, coating.
2 gl = =Y minor components, o E 35(50)
z |8 48| & 2| b Specific General
&
N START CORING AT 4.66m
SANDSTONE: fine to coarse bW [ M
grained, red brown and ¢range
5 brown, with grey and brown
i MNfaminae, bedded at 0-25°, /1 FR
SANDSTONE: fine to coarse m
grained, light grey, with grey ] .
] faminae, bedded at 0-25° €. 0% Bmm-t
6 —
7 -5, 0°, Bmm.t
- XWE, 0-10°, 16mm.t
- XWS, 0-5°, 13mm.t
] A - Be, 10°, P, §, CLAY INFILL Smm.t
;lél'_l‘_l:' 5 - Be, 169, P, §
URN g |
9 mnd
10~
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<ORED

BOREHOLE LOG

¢

Borehole No.

B283."4

Client:

Project:

Location:

FRASERS PROPERTY
FRASERS BROADWAY, BLOCK 2, 5 AND 9
20-102 BROADWAY, SYDNEY, NSW

Job No. 22920585
Date: 21-9-08
Drill Type: JK500

Core Size: NMLC

Inclination: VERTICAL

Bearing: -

R.L. Surface:

~ 16.33m

Datum: AHD
Logged/Checked by: T.M./D

Water Loss/Level

Barrel Lift

Depth {m}

| Graphic Log

CORE DESCRIPTION

Rock Type, grain character-
istics, colour, structure,
minor components.

H Weathering

T Strength

POINT
LOAD
STRENGTH
INDEX

DEFECT DETAILS

DEFECT
SPACING
{mm)

DESCRIPTION
Type, inclination, thickness,
planarity, roughness, coating.

Specific General

-
P

FULL
RET-
URN

124

13 -

SANDSTONE: fine to coarse
grained, light grey, with grey
laminae, bedded at 0-25°

SANDSTONE: fine to medium
grained, light grey to grey, with

dark grey iaminae, bedded at O-

10°,

SANDSTONE: fine to coarse
grained, light grey with grey
laminae, bedded at 0-25°.

......

- XWS, 0°, 20mm.t

- XWS, 0°, 40mm.t

-CS, 0°, 10mm.t

- HEAVILY BEDDED ZONE, 0-5°, P, S

JBe, 0°, P, §
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

~ORED BOREHOLE LOG

¢

Borehole No.

3284:’4

Client:

Project:

L.ocation:

FRASERS PROPERTY
FRASERS BROADWAY, BLOCK 2, 5 AND ©
20-102 BROADWAY, SYDNEY, NSwW

Job No. 229058
Date: 21-9-08
Drill Type: JK500

Core Size: NML.C

Inclination: VERTICAL

Bearing: -

R.L. Surface: ~ 15.33m
Datum: AHD
Logged/Checked by: T.M.AT,

COPYRIGHT

= CORE DESCRIPTION POINT DEFECT DETAILS
® LOAD m——
= o _ o STRENGTH DEFEC DESCRIPTION
2 |legl g |3 Rock Type, grain character- £ L SPACING Type, inclination, thickness,
31—": "?,é’: = E ISt'C.S’ colour, structture, -§ E? planarity, roughness, coating.
2 gl = % minoy companents. 5 &
z |& 8|6 = | & Specific General
’ SANDSTONE: fine to coarse FR H - XWS, 10%, 25mm.t
g grained, light grey with grey
| laminae, bedded at 0-26°.
-4,70°, P, 8
i - J, 75°, P, 5, PARTIALLY HEALED
-4 30%, 8, 5
19 - -J, 70°, P8
i - CS, 0%, 6mm.t
FULL 207
RET- .
URN ]
21
22— - Be, 20°, Un, S
- 65, 10°, Bmm.t
END OF BOREHOLE AT 22,38m 50mm CLASS 18 PYC STANDPIPE INSTALLED
TG 9.4m, SLOTTED FROM 6.4m TO 9.4m,
BACKFILLED WITH Zmm SAND FROM 6.4m 70
N 9.4m, WITH BENTONITE COLLAR FROM 0,3m
TG 6.4m. A STEEL MONUMENT WITH
58 - CONCRETE GAP TO FINISH,
24 -
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Borehole No.
BOREHOLE LOG P4
Client; FRASERS PROPERTY
Project: PROPOSED STAGE 1 & 2 INFRASTRUCTURE

Location: 20-102 BROADWAY, SYDNEY, NSW

Job No. 22905Sroads Methed: SPIRAL AUGER R.L. Surfage: = 17.0m
Date: 19-1-10 JK30O Datum: AHD
Logged/Checked by: T.M./ ¢y,
m —
. o g 5 &
& 2 2 =1 3 & L2l 2| §2
i. | & g El 2|8 DESCRIPTION 25522 £ Remarks
c o= = = = & B 2E51 24 A=
5 g ) = [o) @ TR G Tow
~ 8 Pmim B 3 @ 8 cEe| 251588
== = ] ® |50 S| BAcizac
DRY ON G Zliid sm SILTY SAND: fine to medium M (L}
COMPLET} grained, dark grey brown,
{ON L
SP SAND: fine to medium grained, tight L I
grey. "
0.5~ -
N =7 |
4,4,3

sC SILTY CLAYEY SAND: fine to
medium grained, brown and orange
brown,
- 5 END OF BOREHOLE AT 1.6m
2 .
2.5 - -
3 L.
3.5
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

¢

Borehole No.

P51

1

Project:
Location:

Clignt: FRASERS PROPERTY
PROPOSED STAGE 1 & 2 INFRASTRUCTURE
20-102 BROADWAY, SYDNEY, NSW

Jobh No. 22905%roads

Method: SPIRAL AUGER

JK300

R.L. Surface: ~ 17.2m

grey, with a trace of fine to mediu
grained angular ronstone gravel,
SAND: fine to medium grained, gray,
with a trace of silt.

\plasticity, red brown mottled lightn{

Date: 19-1-10 Datum: AHD
Logged/Checked by: T.M./ o,
I -
(V1] T
s i 5 58
2 <L 7 £ - b DESCRIPTION o 55| B2 £Ea Remarks
2e L o =1 £ 13% EE|BE| EE
38 |%ud 3 Bl B E4 g5 e |28%
| 2 e @ | & S8 |50 25| Bes8é
LY ON 0 FIEL: Sandy silty gravel, fine to M
JCOMPLETS 1 medium grained angudar igneous, B
1ON R green grey, fine to medium grained R
sand,
1 FILL: Silty clay, medium to high MC> Pl
08 M LMD

<+
(4]

2.5

3.5

END OF BOREHOLE AT 1.5m
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Borchole No.

P61

1

Client:

Project:

Location:

FRASERS PROPERTY
PROPOSED STAGE 1 & 2 INFRASTRUCTURE
20-102 BROADWAY, SYDNEY, NSW

Job No. 22905S8roads

Method: SPIRAL AUGER

R.L. Surface: = 17.9m

Date: 19-1-10 JK300 Datum: AHD
Logged/Checked by: T.M./ €
o -
[ %J [~ e 0‘.‘5
2 = @ _ | 2 £ -2l 2| §3
3 < 7 E - 8 DESCRIPTION 855t E¢ £Ea Remarks
2e = & & 2% 2551 2 a o B E
88 |l 3 S 8 |E8 35818515563
x| i a G 38 Eo02|Hhe |
LnY ON 0 250825 FILL; Sifty sand, fine to coarse M
COMPLET "”’ grained, brown, with fing to coarse
1ON E ‘zQ:Q grained angular igneous gravel and APPEARS
0.0’0 brick, wood and ceramic fragments. MODERATELY
' COMPACTED
K65
XX
0.5 XSS
3RS
)y 0‘,0
N =8 L KRS
5,4,4 %
SAND: fine to medium grained, light M L-MD
gray.
CLAYEY SILTY SAND: fine to
medium grained, dark brown, with
yeltow brown hands.
N =10
6,4,6

2.5

1.5

END OF BOREHOLE AT 1.95m
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Borehole No.

P71

1

FRASERS PROPERTY
PROPOSED STAGE 1 & 2 INFRASTRUCTURE
20-102 BROADWAY, SYDNEY, NSW

Client:
Project:

t.ocation:

Miethod: SPIRAL AUGER
JK300

Logged/Checked by: T.M.K‘h

Job No, 2220bS8rcads
Date: 19-1-10

R.L. Surface:

= 18.2m

Datum: AHD

DESCRIPTION

SAMPLES

aundwater

Record
50

B
DS
Classification

Fieid Tests
Depth {m}
Graphic Log
Unified

Muoisture

Weathering

Strength/

Rel. Density

Hand

Penetrometer

Readings (kPa.}

Remarks

<

FIL.L: Silty sand, fine to coarse
grainad, brown, with fine to coarse
grained sub angular igneous,
sandstone and ironstone gravel, brick]
and concrete fragments and
sandstone cabbles and boulders.

| Un ON
COMPLET} 1
JON

5%
RS

% %%%
207070 % %

Q.6 —

XK
55

S
Fedee

TS
K55

LR
R

&

RS
q&foo

5
&
¥

KR
PRSS

KX

5
g
SRKS

o .

Z | Condition/

NO SPT DUE TO
OBSTRUCTIONS IN
FILL

SAND: fine to madium grained, light
brown, with a trace of siit.

END OF BOREHOLE AT 1.95m
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Borehole No.

BOREHOLE LOG P12

Client: FRASERS PROPERTY
Project: PROPOSED STAGE 1 & 2 INFRASTRUCTURE
Location: 20-102 BROADWAY, SYDNEY, NSW
Job No. 22905S3roads Method: SPIRAL AUGER R.L. Surface: N/A
Date: 20-1-10 JK350 Datum:
Logged/Checked by: LY./ %
0 ~
& i o g o § A'.:
= = 0 . =] = - g’ A © =
2 i a g o 3 DESCRIPTION s EE| =2 Eo Rernarks
e |7 = c | £ 13¢% 528|838 g2
g3 g ke = o e 2 geRIsYIzes
o2 sl o iy o | En 552l E%1E5 8
£ |iSan 15 a 1G] SO SO0 ibhelTdce
Loy ON 0 ASPHALTIC CONCRETE: 200mm.t
COMPLETH .
el ] N
3 CONCRETE: 170mm.t - - - NGO OBSERVED
' I REINFORCEMENT
k| - FILL: Sand, fine te medium grained, M - - -
0.5 - brown and grey, with a trace of tile L APPEARS
fragments and fina to medium POORLY
b grained sandstone gravel, " COMPACTED
N =3 J L
1,12
1 -
o END OF BOREHOLE AT 1.5m
2 -
2.5 1 -
3 L.
3.5
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Borehole No.

BOREHOLE LOG P13

Client: FRASERS PROPERTY
Project: PROPOSED STAGE 1 & 2 INFRASTRUCTURE
lLocation: 20-102 BROADWAY, SYDNEY, NSW

Job No. 22905Sroads Method: SPIBAL AUGER R.L. Surface: N/A
Date: 20-1-10 JK360 Datum:
Logged/Checked by: T.M./ ()

ow -

. - c e ®

3 % 73 g 8 = % g %

« 2 — - o ==

3 1 & £ o 8 DESCRIPTION o EE| =2 £ g Remarks

T g « it = L2 | wsE 552 58 oz

272 - = o5 gy & 0o 5 85

88 lffud 3 | B | £ |E3 §58| 25 |55%

R i I a G |36 202|682

L .f ON ASPHALTIC CONCRETE: 50mm.1
lcompLET} CONCRETE: 190mm.t . . -} NOOBSERVED
ION | REINFORCEMENT
] - FILL: Sand, fine to medium grained, M - - | APPEARS POORLY
brown and grey, with fine to medium TO MODERATELY
1 grainad igneous and sandstone [ COMPACTED
Laravel. [P I R
SAND: fine to medium grained, M L
brown and grey. 1
N=7 .
5,4,3

END OF BOREHOLE AT 1.6m
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Borehole No.

BOREHOLE LOG P14

Client: FRASERS PROPERTY
Project: PROPOSED STAGE 1 & 2 INFRASTRUCTURE
Location: 20-102 BROADWAY, SYDNEY, NSW
Job No, 22905Sroads Viethod: SPIRAL AUGER R.L. Surface: N/A
Date: 20-1-10 JK350 Datum:
Logged/Checked by: L.Y./8
N -
. 3 c L ®
g < " | 2 g 2| 2| &=
E o 2 3 - 8 DESCRIPTION o §E|l 28 g Remarks
Ty | = s | £ |38% ZEL| B8 LES
28 = = 8, g | g 28| S21cEB
& Q Iy S it} b o c @&
Ce MR8 & | 81 8 |53 S32| a8 288
L. ON 0 ASPHALTIC CONCRETE: 85mm.t
COMPLET; ' CONCRETE: 200mm.t : - . NG OBSERVED
ION - REINFORCEMENT
FiLl.: Sand, fine to madium grained, M
brown and grey, with a trace of fine I APPEARS
0.5 | to medium grained sandstone gravel | MODERATELY
’ and cobbles COMPACTED
N =g
5,4,5
1 -
% END OF BOREHOLE AT 1.6m
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Borehole No.

P15
1/1

Client: FRASERS PROPERTY
Project: PROPOSED STAGE 1 & 2 INFRASTRUCTURE
Location: 20-102 BROADWAY, SYDNEY, NGW

Job No, 2220BSroads Method: SPIRAL AUGER

R.L. Surface: N/A

Date: 20-1-10 JK350 Datum:
Logged/Checked by: L.Y./9
0
w -
5 & g 5 &
2 < b £ - 8 DESCRIPTION o 5E| &2 E Remarks
2o .2 = = | 2 i3s S22 58| 8¢
28 LEdd 3 5| 5|28 25|84 223
= = it & |50 =32 ae[28E
Lny ON 0 N ASPHALTIC CONCRETE AND CORE LEFT IN THE
COMPLET} CONCRETE: 255mm.t BOREHOLE
ION
VOiD: 200mm.t -
FILL: Sand, fine to medium grained, M
brown and gray, with fine to medium ;‘SFO;’T_?S
0.5~ rained sandstone and igneous
5 vl g COMPACTED
0.0
N=20 "’
SUNK 0.0
%
000
2
T
(KD
e END OF BOREHOLE AT 1.5m
2 —
2.5
3 oo
25
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( URS ‘ Sheet 1 of 1
URS Australia Ply Ltd Phone | Project GUST
: Fax | Referenca: Cliert: GUST
) o tocallon:  Chippendale, NSW
Driling Conlracter:  Terratest, Englneering Exploration Projact No: 31503-016 ppe s
L.ogged By: DD Bore Size: 150 mm Relathe Level: 17.35 mRL Dift Type:  Solid stem auger
Checked By J5 Total Qepth: 640 m Coordinates:  5249073.94 mN
. Drilf Model:  Expl
Dale Sterted: 23.7-03 Casing Size: mm 333722.02 mE porer
Date Finished;  23.07-03 Parmit No: Crill Fiuki: - NA
N ‘ y,
'S ™
2 —
8 Ground - USC DESCRIPTION OF STRATA Gl
® Water =1l 9l 8 ) ol g s
B Dataand | o | = & Type, plasticity / particle size, colour, 0§85 E E ample 10
12 & |commens | B | 2 | % secondasy / miner components S22z 2 &
&G S| 8] 3 {e.g., “trace", additional abservations 22| 8e| g
D] [ Ju g S3icH| @ 2
;0| FYHR ] 3] ' 20o[0x|6 &
0 CONGRETE
i SW SAND, coarse grained, brown - light orange, dry, Icose o] L 1.3 582070203
] $B207_0.9-4.1
1— E 11 lacto7, acios
3 $8207_1.92.1
2 b oo [
E 1.4 [8B207_2831
v As above, moist M L
As above, wat w L
' E g (98707.3.9-41
527 CLS | Sandy CLAY, mederate plasticity, orange motlied red, soft, W 5 g [SB0T_4.851
i % wal, with coarse sand
B S SANDETH P
— EOH@S.4m.
6
] .,
7
g
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ENVR MELB LOGE.GPJ WCC_AUS.GDT 2771003

{ U R Sheet1of1
URS Austrabia Ply Lid Phone | Project GUST I
* Fax | Referenca: Client: GUST (
. _ Lecation:  Chippendale, NSW )
Drilling Cenbractor: Tarratest, Engineering Exploration Project No: 31503-016 ppe '
Logged By: DD Bore Slze: 150 mm Relative Lavel: 47,19 mRL Drii Type:  Solld stem auger
Checked By Js Total Deptn:  5.40 m Coordinatas:  6246067.08 mN Orill Model: Expl
adel; arar
Date Started: 230703 Casing Size: rim 33372247 mg pen
 Date Finshed:  23-07-03 Pemit No: Drill Fluid:  NA )
- ™
] P
S Ground - USC DESCRIPTION OF STRATA S -
53 — gl e
B Water 3 2: 8 BEIE | sampleID
i Data and =9 [ Type, plasticily / particle slze, colour, 055 % E g ample
B2l g Comments | & | & = secondary / rinor components §:§ ’%g 28
S| 8 8| 8| 2 {e.q., "trace™, additional observations 22| 27| g
21 S 54 uR &) 2 Sgiga|la 2
=0 0] (&) oo o
- 0Tmw CONGRETE
SW | SAND, coarse grained, light brown, laose, dry D 0 o7 |SRA0802C3
$8208_0.9-1-
0.8 -
As above, dark brown ]] P?
N As above, fight brown D | L
] SB208_1.9-2.1
2 E 0.7 tacios;acHo
i As above, off white D L
3 E o5 (582082031
¥
As above, wet w E
4 X] 0g |58203.3.94.1
g / CcL CLAY, orange, some trace of shale, maist, soft, bacoming M E]
E / weathered sandstons
5:/ X oo SB207_4.5-5.4
s SANDSTONE, white, hard n) 2]
H EOH@S.4m.
6
7]
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WELL_WITH_MOIST_CONDITION LOGS.GPJ WOG_AUS.GDT 34/40/03
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r m -
URS Auslrallz Ply. LId. . Phona | Project  GUST ' .
Level 3, 116 Milier Slrast, Nerth Sydney Fax | Reference: Client. GUST r’

- . Locafion:  Chippendale, NSW

Drilling Contracter:  Tarratest, Englneering Exploration Project No. 31503-018 pp Y
Legyged By: Lo Bore Size: 200 men Refative Lavel: 17.77 mRL Dl Type:  Continuous flight hollow stem augar
Chiecked By: JS Total Depth: 6.20m Coordinates:  6248077.46 mN Ol Mode! Ex. fore

: el

Date Slarled:  23.07-03 . | Casing Size: 50 mm 333739.86 mE plorer
Date Finished: ~ 23-07-03 Parrit No: Drill Fuid: - NA )

N,

¢ N

S
[ =

% = USC DESCRIPTION OF STRATA _% _ WELL CONSTRUCTION DETAILS
- o = af
2 & Sampleid " Typa, plasticlty / parlicle size, colour, = = §% Lockable Woilhead PVE End Cap
E a‘ secondary / minar compeonents (e.g., "trace™, @ = (B
3 g foistura content, congistency / density, 5 it § 3

and additfonal observations /

- . 0 ;
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: % y R

- E o] Mwioz1s2.1; [ 5 )

- ' 3 99
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A X i

[ K7 o3| MwW1023.94.1 N e
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[ E o1 MWI02 4954 % " 5 f—ted i
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Inverted triangle symbal denotes depth of groundwater encountered during driling. . )
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ABN 17 003 550 801

REPORT EXPLANATION NOTES

INTRODUCTION

These notes have been provided to amplify the
geotechnical report in regard to classification methods,
field procedures and certain matters relating to the
Comments and Recommendations section. Not all notes
are necessarily relevant to all reports.

The ground is a product of continuing natural and man-
made processes and therefore exhibits a variety of
characteristics and properties which vary from place to
place and can change with time. Geotechnical engineering
involves gathering and assimilating limited facts about
these characteristics and properties in order to understand
or predict the behaviour of the ground on a particular site
under certain conditions. This report may contain such
facts obtained by inspection, excavation, probing,
sampling, testing or other means of investigation. If so,
they are directly relevant only to the ground at the place
where and time when the investigation was carried out.

DESCRIPTION AND CLASSIFICATION METHODS

The methods of description and classification of soils and
rocks used in this report are based on Australian Standard
1726, the SAA Site Investigation Code. In general,
descriptions cover the following properties — soil or rock
type, colour, structure, strength or density, and inclusions.
Identification and classification of soil and rock involves
judgement and the Company infers accuracy only to the
extent that is common in current geotechnical practice.

Soil types are described according to the predominating
particle size and behaviour as set out in the attached
Unified Soil Classification Table qualified by the grading of
other particles present (eg sandy clay) as set out below:

Soil Classification Particle Size

Clay less than 0.002mm
Silt 0.002 to 0.06mm
Sand 0.06 to 2mm
Gravel 2 to 60mm

Non-cohesive soils are classified on the basis of relative
density, generally from the results of Standard Penetration
Test (SPT) as below:

. . SPT ‘N’ Value
Relative Density (blows/300mm)
Very loose less than 4
Loose 4-10
Medium dense 10 - 30
Dense 30 - 50
Very Dense greater than 50

Standard Sheets\Report Explanation Notes
November 2007

Cohesive soils are classified on the basis of strength
(consistency) either by use of hand penetrometer,
laboratory  testing or  engineering  examination.
The strength terms are defined as follows.

Classification Unconfined Compressive
Strength kPa

Very Soft less than 25

Soft 25 - 50

Firm 50 - 100

Stiff 100 - 200

Very Stiff 200 - 400

Hard Greater than 400

Friable Strength not attainable
- soil crumbles

Rock types are classified by their geological names,
together with descriptive terms regarding weathering,
strength, defects, etc. Where relevant, further information
regarding rock classification is given in the text of the
report. In the Sydney Basin, ‘Shale’ is used to describe
thinly bedded to laminated siltstone.

SAMPLING

Sampling is carried out during drilling or from other
excavations to allow engineering examination (and
laboratory testing where required) of the soil or rock.

Disturbed samples taken during drilling provide information
on plasticity, grain size, colour, moisture content, minor
constituents and, depending upon the degree of
disturbance, some information on strength and structure.
Bulk samples are similar but of greater volume required for
some test procedures.

Undisturbed samples are taken by pushing a thin-walled
sample tube, usually 50mm diameter (known as a U50),
into the soil and withdrawing it with a sample of the soll
contained 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 used are given
on the attached logs.

INVESTIGATION METHODS

The following is a brief summary of investigation methods
currently adopted by the Company and some comments
on their use and application. All except test pits, hand
auger drilling and portable dynamic cone penetrometers
require the use of a mechanical driling rig which is
commonly mounted on a truck chassis.

Page 1 of 4



Test Pits: These are normally excavated with a backhoe
or a tracked excavator, allowing close examination of the
insitu soils if it is safe to descend into the pit. The depth
of penetration is limited to about 3m for a backhoe and up
to 6m for an excavator. Limitations of test pits are the
problems associated with disturbance and difficulty of
reinstatement and the consequent effects on close-by
structures. Care must be taken if construction is to be
carried out near test pit locations to either properly
recompact the backfill during construction or to design and
construct the structure so as not to be adversely affected
by poorly compacted backfill at the test pit location.

Hand Auger Driling: A borehole of 50mm to 100mm
diameter is advanced by manually operated equipment.
Premature refusal of the hand augers can occur on a
variety of materials such as hard clay, gravel or ironstone,
and does not necessarily indicate rock level.

Continuous Spiral Flight Augers: The borehole is
advanced using 75mm to 115mm diameter continuous
spiral flight augers, which are withdrawn at intervals to
allow sampling and insitu testing. This is a relatively
economical means of drilling in clays and in sands above
the water table. Samples are returned to the surface by
the flights or may be collected after withdrawal of the
auger flights, but they can be very disturbed and layers
may become mixed. Information from the auger sampling
(as distinct from specific sampling by SPTs or undisturbed
samples) is of relatively lower reliability due to mixing or
softening of samples by groundwater, or uncertainties as
to the original depth of the samples. Augering below the
groundwater table is of even lesser reliability than augering
above the water table.

Rock Augering: Use can be made of a Tungsten Carbide
(TC) bit for auger drilling into rock to indicate rock quality
and continuity by variation in drilling resistance and from
examination of recovered rock fragments. This method of
investigation is quick and relatively inexpensive but
provides only an indication of the likely rock strength and
predicted values may be in error by a strength order.
Where rock strengths may have a significant impact on
construction feasibility or costs, then further investigation
by means of cored boreholes may be warranted.

Wash Boring: The borehole is usually 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.

Mud Stabilised Drilling: Either Wash Boring or Continuous
Core Drilling can use driling mud as a circulating fluid to
stabilise the borehole. The term ‘mud’ encompasses a
range of products ranging from bentonite to polymers
such as Revert or Biogel. The mud tends to mask the
cuttings and reliable identification is only possible from
intermittent intact sampling (eg from SPT and U50
samples) or from rock coring, etc.

Standard Sheets\Report Explanation Notes
November 2007
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Continuous Core Drilling: A continuous core sample is
obtained using a diamond tipped core barrel. Provided full
core recovery is achieved (which is not always possible in
very low strength rocks and granular soils), this technique
provides a very reliable (but relatively expensive) method
of investigation. In rocks, an NMLC triple tube core barrel,
which gives a core of about 50mm diameter, is usually
used with water flush. The length of core recovered is
compared to the length driled and any length not
recovered is shown as CORE LOSS. The location of losses
are determined on site by the supervising engineer; where
the location is uncertain, the loss is placed at the top end
of the drill run.

Standard Penetration Tests: Standard Penetration Tests
(SPT) are used mainly in non-cohesive soils, but can also
be used in cohesive soils as a means of indicating 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 F3.1.

The test is carried out in a borehole by driving a 50mm
diameter split sample tube with a tapered shoe, under the
impact of a 63kg hammer with a free fall of 760mm. It is
normal for the tube to be driven in three successive
150mm increments and the ‘N’ value is taken as the
number of blows for the last 300mm. In dense sands,
very hard clays or weak rock, the full 4560mm penetration
may not be practicable and the test is discontinued.

The test results are reported in the following form:

e In the case where full penetration is obtained with
successive blow counts for each 150mm of, say, 4, 6
and 7 blows, as

N =13
4,6,7

e In a case where the test is discontinued short of full
penetration, say after 15 blows for the first 150mm
and 30 blows for the next 40mm, as

N>30
15, 30/40mm

The results of the test can be related empirically to the
engineering properties of the soil.

Occasionally, the drop hammer is used to drive 50mm
diameter thin walled sample tubes (U50) in clays. In such
circumstances, the test results are shown on the borehole
logs in brackets.

A modification to the SPT test is where the same driving
system is used with a solid 60° tipped steel cone of the
same diameter as the SPT hollow sampler. The solid cone
can be continuously driven for some distance in soft clays
or loose sands, or may be used where damage would
otherwise occur to the SPT. The results of this Solid
Cone Penetration Test (SCPT) are shown as "Nc” on the
borehole logs, together with the number of blows per
150mm penetration.
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Static Cone Penetrometer Testing and Interpretation:
Cone penetrometer testing (sometimes referred to as a
Dutch Cone) described in this report has been carried out
using an Electronic Friction Cone Penetrometer (EFCP).
The test is described in Australian Standard 1289, Test
F5.1.

In the tests, a 35mm diameter rod with a conical tip 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 frictional
resistance on a separate 134mm long sleeve, immediately
behind the cone. Transducers in the tip of the assembly
are electrically connected by 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 output as incremental digital
records every 10mm. The results given in this report have
been plotted from the digital data.

The information provided on the charts comprise:

o Cone resistance - the actual end bearing force divided
by the cross sectional area of the cone — expressed in
MPa.

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

e Friction ratio — the ratio of sleeve friction to cone
resistance, expressed as a percentage.

The ratios of the sleeve resistance to cone resistance will
vary with the type of soil encountered, with higher relative
friction in clays than in sands. Friction ratios of 1% to 2%
are commonly encountered in sands and occasionally very
soft clays, rising to 4% to 10% in stiff clays and peats.
Soil descriptions based on cone resistance and friction
ratios are only inferred and must not be considered as
exact.

Correlations between EFCP and SPT values can be
developed for both sands and clays but may be site
specific.

Interpretation of EFCP values can be made to empirically
derive modulus or compressibility values to allow
calculation of foundation settlements.

Stratification can be inferred from the cone and friction
traces and from experience and information from nearby
boreholes etc. Where shown, this information is
presented for general guidance, but must be regarded as
interpretive.  The test method provides a continuous
profile of engineering properties but, where precise
information on soil classification is required, direct drilling
and sampling may be preferable.

Portable Dynamic Cone Penetrometers: Portable Dynamic
Cone Penetrometer (DCP) tests are carried out by driving a
rod into the ground with a sliding hammer and counting
the blows for successive 100mm increments of
penetration.

Standard Sheets\Report Explanation Notes
November 2007
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Two relatively similar tests are used:

e Cone penetrometer (commonly known as the Scala
Penetrometer) — a 16mm rod with a 20mm diameter
cone end is driven with a 9kg hammer dropping
510mm (AS1289, Test F3.2). The test was
developed initially ~ for pavement subgrade
investigations, and correlations of the test results with
California Bearing Ratio have been published by various
Road Authorities.

e Perth sand penetrometer — a 16mm diameter flat
ended rod is driven with a 9kg hammer, dropping
600mm (AS1289, Test F3.3). This test was
developed for testing the density of sands (originating
in Perth) and is mainly used in granular soils and filling.

LOGS

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

The attached explanatory notes define the terms and
symbols used in preparation of the logs.

Interpretation of the information shown on the logs, and
its application to design and construction, should therefore
take into account the spacing of boreholes or test pits, the
method of drilling or excavation, the frequency of sampling
and testing and the possibility of other than “straight line”
variations between the boreholes or test pits. Subsurface
conditions between boreholes or test pits may vary
significantly from conditions encountered at the borehole
or test pit locations.

GROUNDWATER

Where groundwater levels are measured in boreholes,
there are several potential problems:

e Although groundwater may be present, in low
permeability soils it may enter the hole slowly or
perhaps not at all during the time it is left open.

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

e Water table levels will vary from time to time with
seasons or recent weather changes and may not be
the same at the time of construction.

e The use of water or mud as a drilling fluid will mask
any groundwater inflow. Water has to be blown out
of the hole and drilling mud must be washed out of the
hole or ‘reverted’ chemically if water observations are
to be made.
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More reliable measurements can be made by installing
standpipes which are read after stabilising at intervals
ranging from several days to 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 perched water
tables or surface water.

FILL

The presence of fill materials can often be determined only
by the inclusion of foreign objects (eg bricks, steel etc) or
by distinctly unusual colour, texture or fabric.
Identification of the extent of fill materials will also depend
on investigation methods and frequency. Where natural
soils similar to those at the site are used for fill, it may be
difficult with limited testing and sampling to reliably
determine the extent of the fill.

The presence of fill materials is usually regarded with
caution as the possible variation in density, strength and
material type is much greater than with natural soil
deposits. Consequently, there is an increased risk of
adverse engineering characteristics or behaviour. If the
volume and quality of fill is of importance to a project,
then frequent test pit excavations are preferable to
boreholes.

LABORATORY TESTING

Laboratory testing is normally 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.

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 conditions, discussion of
geotechnical aspects and recommendations or suggestions
for design and construction. However, the Company
cannot always anticipate or assume responsibility for:

e Unexpected variations in ground conditions - the
potential for this will be partially dependent on borehole
spacing and sampling frequency as well as
investigation technique.

e« Changes in policy or interpretation of policy by
statutory authorities.

e The actions of persons or contractors responding to
commercial pressures.

Standard Sheets\Report Explanation Notes
November 2007
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If these occur, the company will be pleased to assist with
investigation or advice to resolve any problems occurring.

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 that 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
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.

Copyright in all documents (such as drawings, borehole or
test pit logs, reports and specifications) provided by the
Company shall remain the property of Jeffery and
Katauskas Pty Ltd. Subject to the payment of all fees
due, the Client alone shall have a licence to use the
documents provided for the sole purpose of completing
the project to which they relate. License to use the
documents may be revoked without notice if the Client is
in breach of any objection to make a payment to us.

REVIEW OF DESIGN

Where major civil or structural developments are proposed
or where only a limited investigation has been completed
or where the geotechnical conditions/ constraints are quite
complex, it is prudent to have a joint design review which
involves a senior geotechnical engineer.

SITE INSPECTION

The company will always be pleased to provide
engineering inspection services for geotechnical aspects of
work to which this report is related.

Requirements could range from:

i) a site visit to confirm that conditions exposed are no
worse than those interpreted, to

ii) a visit to assist the contractor or other site personnel in
identifying various soil/rock types such as appropriate
footing or pier founding depths, or

iii) full time engineering presence on site.
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL & ENVIRONMENTAL ENGINEERS

GRAPHIC LOG SYMBOLS
FOR SOILS AND ROCKS

"4

SOIL

il

FILL

TOPSOIL

CLAY (CL, CH)

SILT (ML, MH)

SAND (SP, SW)

GRAVEL {GP, GW)

SANDY CLAY (CL, CH}

SILTY CLAY (CL, CH}

CLAYEY SAND (SC)

SILTY SAND {SM}

GRAVELLY CLAY (CL, CH)

CLAYEY GRAVEL {GC)

SANDY SILT (ML)

PEAT AND ORGANIC SOILS

ROCK

WH

CONGLOMERATE

SANDSTONE

SHALE

SILTSTONE, MUDSTONE,

CLAYSTONE

LIMESTONE

PHYLLITE, SCHIST

TUFF

GRANITE, GABBRO

DOLERITE, DIORITE

BASALT, ANDESITE

QUARTZITE

DEFECTS AND INCLUSIONS

CLAY SEAM

SHEARED OR CRUSHED
annas  SEAM

BRECCIATED OR
PR SHATTERED SEAM/ZONE

LX) HRONSTONE GRAVEL

ORGANIC MATERIAL

RN

OTHER MATERIALS

CONCRETE

BITUMINOUS CONCRETE,
COAL
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

ABN 17 003 550 801

LOG SYMBOLS

LOG COLUMN

SYMBOL

DEFINITION

Groundwater Record

Standing water level. Time delay following completion of drilling may be shown.

Extent of borehcle collapse shortly after drilling.

Groundwater seepage inte borehole or excavation noted during drilling or excavation.

T60

Samples ES Soil sample taken over depth indicated, for environmental analysis.
Us0 Undisturbed 50mm diameter tube sample taken over depth indicated.
DB Bulk disturbed sample taken over depth indicated.
Ds Small disturbed bag sample taken over depth indicated.
ASB Soil sample taken over depth indicated, for asbestos screening.
ASS Soit sample taken over depth indicated, for acid sulfate soil analysis.
SAL Soit sample taken over depth indicated, for salinity analysis.
Field Tests N =17 Standard Penetration Test {SPT) performed between depths indicated by Hines. Individual figures
4,7, 10 show biows per 160mm penetration. ‘R’ as noted below,
Ne = 5 Solid Cone Penetration Test {SCPT) performed between depths indicated by lines. Individual figures
show blows per 150mm penetration for 60 degree solid cone driven by SPT hammer. 'R’ refers to
7 apparent hammer refusal within the corresponding 150mm depth increment.
3R
VNS = 25 Vane shear reading in kPa of Undrained Shear Strength.
PID = 100 Photeionisation detector reading in ppm (Soil sample headspace test).
Moisture Condition MC>PL Moisture content estimated to be greater than plastic limit.
{Cohesive Soils} MC=PL Moisture content estimated to be approximately equal to plastic limit.
MC <PL Moisture content estimated to be less than plastic limit.
(Cohesionless Soils) B DRY - runs freely through fingers.
vt MOIST - does not run freely but no free water visible on soil surface.
W WET - free water visible on soil surface.
Strength {Consistency) VS VERY SOFT - Unconfined compressive strength less than 25kPa
Cohesive Soils S SOFT - Unconfined compressive strength 25-50kPa
F FIRM - Unconfined compressive strength 50-100kPa
St STIFF - Unconfined compressive strength 100-200kPa
VSt VERY STIFF -  Unconfined compressive strength 200-400kPa
H HARD - Unconfined compressive strength greater than 4C0kPa
i) Bracketed symbot indicates estimated consistency based on tactile examination or other tests.
Density Index/ Relative Density Index (o) Range (%) SPT ‘N’ Value Range {Blows/300mm)
gzirllss)ity {Cohesionless VL Very Loose <15 0-4
L Loose 15-38 4-10
MD Medium Dense 35-65 10-30
3] Dense 65-85 30-50
VD Very Dense > 85 >50
{ 1} Bracketed symbol indicates estimated density based on ease of drilling or other tests.
Mand Penetrometer 300 Numbers indicate individual test results in kPa on representative undisturbed material unless noted
Readings 280 otherwise,
Remarks V' bit Hardened steel V"’ shaped bit.
‘TC! bit Tungsten carbide wing bit.

Penetration of auger string in mm under static load of rig applied by drill head hydraulics without
rotation of augers.
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS +

ABN 17 003 550 801

LOG SYMBOLS

ROCK MATERIAL WEATHERING CLASSIFICATION

TERM SYMBOL DEFINITION

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

Extremely weathered rock KW Rock is weathered to such an extent that it has “soil” properties, ie it either disintegrates or ¢an be
remoutlded, in water.

Distingtly weathered rock pw Rock strength usually changed by weathering. The rock may be highly discoloured, usually by
ironstaining. Porosity may be increased by feaching, or may be decreased due to deposition of
weathering products in pores.

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

Fresh rock FR Rock shows no sign of decoemposition or staining.

ROCK STRENGTH

Rock strength is defined by the Point Load Strength Index (Is 50) and refers to the strength of the rock substance in the direction normai
to the bedding. The test procedure is described by the International Journal of Rock Mechanics, Mining, Science and Geomechanics.
Abstract Volume 22, No 2, 1985.

TERM SYMBOL Is {50} MPa FIELD GUIDE

Extremely Low: EL Easily remoulded by hand to a material with soil properties.

----------------------------------------- 0.03

Very Low: VL May be crumbled in the hand. Sandstone is “sugary” and friable.

------------------------------------------ 0.1

Low L A piece of core 150mm long x 50mm dia, may be broken by hand and easily scored

03 with a knife. Sharp edges of core may be friable and break during handling.

Medium Strength M A piece of core 160mm long x 50mm dia. can be broken by hand with difficulty,

_________________________________________ 1 Readily scored with knife.

High: H A piece of core 150mm long x 50mm dia. cors cannot be broken by hand, can be

________________________________________ 3 slightly scratched or scored with knife; rock rings under hammer.

Very High: VH A piece of core 150mm long x 50mm dia. may be broken with hand-held pick after
more than one blow. Cannot be scratched with pen knife; rock rings under hammer.

------------------------------------------ 10

Exteemely High: EH A piece of core 180mm long x 50mm dia. is very difficuit to break with hand-held
hammer. Rings when struck with a hammer.

ABBREVIATIONS USED IN DEFECT DESCRIPTION

* ABBREVIATION DESCRIPTION - . . ) NOTES - _
Be Bedding Plane Parting Defact orientations measured relative to the normal to the long core axis
cs Clay Seam {ie relative to horizontal for vertical holes)

J Joint
P Planar
Un Undulating
S Smooth
R Rough
IS lronstained
KWS Extremely Weathered Seam
Cr Crushed Seam
60t Thickness of defect in millimetres
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