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This report presents the results of our hydrogeological assessment of the site for the

1 INTRODUCTION

proposed residential development at 132-138 Killeaton Street, St Ives, NSW.
The assessment was commissioned by Karimbla Construction Services Pty Ltd
(Order No 30664, dated 14 June 2011). The commission was in accordance with

Item 2 of our proposal (ref P23765Zemail) dated 14 June 2011.

Based on the provided excavation drawings (Drawing Nos E-520-EXC, E-521-EXC
and E-522-EXC, all Rev 2) prepared by Meriton Apartments Pty Ltd, we understand
that the proposed development will comprise five multi-storey unit buildings, over a
common stepped basement level. Bulk excavations to depths between about 3m
and 6m will be required to achieve the finished basement floor reduced levels (RLs)

between 1563.1Tm and 156.30m.

The purpose of the assessment was to address the hydrogeological issues
associated with the proposed development, in particular, existing groundwater levels
and flow directions, permeability values for the underlying clay and shale horizons

and flow rates into the proposed basement.

Jeffery and Katauskas Pty Ltd (J&K) previously completed geotechnical
investigations of the site and the results were presented in our reports
(ref 23765VIrpt) dated 13 August 2010 and (ref 237657 Let) dated 21 July 2011.
The borehole logs from the previous investigations are included in attached
Appendix A. We further note that Environmental Investigation Services (EIS), the
environmental division of J&K, have addressed the groundwater quality issues.
This report must therefore be read in conjunction with the EIS report

(ref E23765KBrpt).
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2 STANDPIPE INSTALLATION AND TESTING

Standpipes were installed at two locations (BH301 and BH303) across the site in
order to augment the previous hydrogeological information and for groundwater
monitoring and testing purposes. The installation comprised two clusters of two
boreholes each which were auger drilled using our track mounted JK300 rig.
At BH301, a ‘deep’ and a ‘shallow’ borehole were drilled to depths of 8.54m and
1.5m, respectively. At BH303, a ‘deep’ and ‘shallow’ borehole was drilled to depths
of 6.1Tm and 3.38m, respectively. The ‘shallow’ boreholes at each location were
terminated in the clay profile whilst the ‘deep’ boreholes were extended into the
underlying bedrock. A standpipe was installed into each ‘deep’ borehole which
isolated the groundwater within the rock mass from the groundwater within the
overlying clay profile. A standpipe was installed in the ‘shallow’ borehole at BH303.
The groundwater level was below the base of the clay profile in BH301 and
therefore a standpipe was not installed into the ‘shallow’ borehole at BH301. The

details for the 'deep’' and 'shallow' standpipes are presented in attached Figure 2.

The borehole/standpipe locations, as indicated in Figure 1, were set out using taped
measurements from existing surface features. The surface RLs at the
borehole/standpipe locations were estimated by interpolation between spot heights

shown on the provided unreferenced survey plan.

The subsurface soil and rock profile was assessed by logging the materials recovered
during borehole drilling. Groundwater measurements were made during and shortly
following completion of drilling individual boreholes. Seven days following installation
of the standpipes, additional groundwater level measurements were completed and

pump-out tests were conducted.
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In order to assess the permeability of the subsurface soil and rock mass, the
groundwater within each of the standpipes was pumped and the rate of groundwater
recovery was measured. Using established seepage formulae, an approximate insitu

permeability coefficient for the relevant horizon tested, was calculated.
Our geotechnical engineer was present full time on site during the fieldwork and set

out the borehole locations, logged the subsurface profile, directed standpipe

installation, and carried out the pump-out tests.

3  SITE DESCRIPTION

The site is located within undulating topography that generally has slopes from west
to east down towards Middle Harbour Creek and Garigal National Park. The site
itself had a slightly sloping ground surface with levels declining between RL158m at
south and RL160m at north. The site has a frontage of about 175m along Killeaton
Street, which formed the northern boundary. The site extended to the south by

about 250m at the furthest point.

Only the former monastery building remained on site as shown on Figure 1, leaving
behind mostly grassed and landscaped areas with trees. To the west, the site
adjoins a college campus that consists of two storey brick and metal clad buildings
and a single storey brick classroom building, concrete paved -carparking, a
playground and a landscape area. To the south, the site adjoins a grass covered
football field and tennis courts. The adjoining sites to the east comprise seven single
storey brick cottages, a tennis court and an inground pool. The cottages to the east
were set back by 4m to 8m from the common boundary. All of the above mentioned
neighbouring buildings appeared to be in good condition when briefly viewed from

within the subject site.
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4  SUBSURFACE CONDITIONS

Based on the previous geotechnical investigation, the site is underlain by a surficial
topsoil/fill, over residual silty clays then shale bedrock at relatively shallow to

moderate depth. A relatively shallow groundwater level was also encountered.

Copies of the borehole logs from the previous geotechnical investigations are
included in Appendix A. The borehole locations are indicated on attached Figure 1,
which also indicates contours of the underlying rock surface levels. Groundwater

levels measured in standpipes in several boreholes across the site were as follows:

Location (BH) 101 201 202 301 303
Groundwater Surface 157.6 156.8 157.3 156.2 158.3
RL (m)

In essence, therefore, the groundwater surface was assessed to have an overall

slope down towards the south-east of about 1.5° to 2°.

5 HYDROGEOLOGICAL EVALUATION

Reference to the Pymble orthophoto (U0960-3), 1:4000 series, indicates that the
site is located over the high point in the local topography with ground slopes down
to the east and south at about 6° and 2°, respectively, towards tributaries of Middle
Harbour Creek. The ground also slopes down to the west at about 2° towards the

Ku-ring-gai Creek.

It is evident from the table in Section 4 above that the groundwater flows from the

north-west down across the site to the south-east and feeds Middle Harbour Creek

beyond.
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Based on the investigation results, the proposed basement level will generally extend

into bedrock and will also intersect the groundwater.

We have reviewed the data obtained from the borehole pump-out tests.
Average permeability values of about 5x10®m/sec and 10’m/sec were indicated for

the clays and underlying upper rock mass, respectively.

Using the above estimated permeabilities, seepage analyses were carried out using
the 2D finite element computer program SEEP/W. A sensitivity analysis was also
undertaken by varying the relative mass permeabilities, assuming anisotropic
conditions, sealing the upper basement walls and also inserting perimeter cut off

walls up to 3m deep.

Based on the above, a groundwater inflow rate into the proposed basement
excavation of between about 2500l/day to 4000l/day has been estimated. We note
that the effects of waterproofing the perimeter upper basement walls reduces the

total inflow only very marginally, as do the cut off walls.

We further note that the site is located at the crest of a hill and as such, there is a
very limited catchment over which surface water can feed the groundwater. Given
the above and based on the knowledge that shales are tight aquifers which generally
comprise a complex of perched water tables, it is possible that the rate of inflow wiill

decrease once the excavation has initially drained the local area.
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6 RECOMMENDATIONS

As the proposed basement excavation will intersect the groundwater, temporary
dewatering will be required during construction. Also, given the limited groundwater
inflow which has been predicted, the completed basement should be designed as

drained with pump-out facilities.

During construction and over the long term, the limited groundwater volumes must
be collected in sumps and pumped to the stormwater system. The groundwater
would need to be tested and, depending on groundwater quality, treatment may be
required prior to offsite disposal. In this regard, reference to the EIS report detailed

in Section 1 above, must be made.

As indicated in Section 5 above, the provision of water tight perimeter walls and/or

the installation of cut off walls only results in a marginal reduction in the basement

inflow rates. We thus consider that such measures are not warranted.

7 GENERAL COMMENTS

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. If there is any change in the proposed development
described in this report then all recommendations should be reviewed. 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 require any further information regarding the above please do not

hesitate to contact the undersigned.

For and on behalf of
JEFFERY AND KATAUSKAS PTY LTD

.

AGI ZENON
Senior Associate
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Borehole No.

BOREHOLE LOG 301

1/2
Client: MERITON APARTMENTS PTY LTD
Project: PROPOSED RESIDENTIAL APARTMENT BUILDINGS
Location; 132-138 KILLEATON STREET, ST IVES, NSW
Job No. 237652 Method: SPIRAL AUGER R.L. Surface: ~ 158.4m
Date: 22-6-11 JK300 Datum: AHD
Logged/Checked by: D.W./H_-
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Borehole No.

CORED BOREHOLE LOG 301

Client: MERITON APARTMENTS PTY LTD
Project: PROPOSED RESIDENTIAL APARTMENT BUILDINGS
Location: 132-138 KILLEATON STREET, ST IVES, NSW
Job No. 237652 Core Size: NMLC R.L. Surface: ~ 158.4m
Pate: 22-6-11 Inclination: VERTICAL Datum: AHD
Drill Type: JK300 Bearing: - Logged/Checked by: D.W./{}
5 CORE DESCRIPTION POINT DEFECT DETAILS
& LCAD
= DEFECT
5 £ E § Rock Type, grain character- £ - STIFQJEIDN?(TH SPACING Type ir?{flizﬁfr;n?hl\:ckness
-4 a3y = o istics, colour, structure, ] =] E " ! Ny
:g _E_é ﬁ_ é— minor components. % g {mm) planarity, roughness, coating.
z 18| 8|6 = | b 888020 Specific General
5 R
] START CORING AT 6.89m
6_:“‘":§_SHALE: dark grey. SwW H SV
Ll wmnes
50% Ry - .. 200ps
RET- o B S I 5+ 0
URN A Y
Pl L - Cr, 5mm.t
i B[ e
1: é ‘E E E - -J, 85, P &
END OF BOREHOLE AT 8.54m ;
9- PiiiibiL
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Borehole No.

302

12

Client: MERITON APARTMENTS PTY LTD
Project: PROPOSED RESIDENTIAL APARTMENT BUILDINGS
Location: 132-138 KILLEATON STREET, ST IVES, NSW

Job No. 237652 Method: SPIRAL AUGER R.L. Surface: = 159.1Tm
Date: 22-6-11 JK300 Datum: AHD
Logged/Checked by: D.W./ (L
w —_
[543 Ny
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= = o — g 2 .2 | B2
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G iC a g |20 S0 b |Tdce
o m FILL: Silty clay topsoil, madium MC>PL GRASS COVER
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| . - L
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— i b . L
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COMPLET L P R ] =
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£ ] SHALE: light grey mottied orange bW VL L mngﬁATE
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Botrehole No,

302

2/2

Client:

Project:

Location:

MERITON APARTMENTS PTY LTD
PROPOSED RESIDENTIAL APARTMENT BUILDINGS
132-138 KILLEATON STREET, ST IVES, NSW

Job No. 2376572
Date: 22-6-11
Drill Type: JK300

Core Size: NMLC

Inclination: VERTICAL

Bearing: -

R.L. Surface: =~

159.1Tm

Datum: AHD
Logged/Checked by: D.W./@/

Water Loss/Level

Barrel Lift

o Depth {m)

Graphic Log

CORE DESCRIPTION

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

Weathering

Strength

POINT
LOAD
STRENGTH
INDEX

DEFECT DETAILS

DEFECT
SPACING
{mm)

DESCRIPTION
Type, inclination, thickness,
planarity, rocughness, ceoating.

Specific General

START CORING AT 5.88m

50%
RET-
URN

SHALE: dark grey, with crushed
zones and weathered seams,
frequent ironstained joints.

Dw

VL-L

SHALE: dark grey.

L-M

Sw

M-H

......

......
......

-4 45% P, SIS
-4, 90°P, 8
-, 80°, P. S, IS

-4 45°,P. 5

- Cr, 20mm.t
-J,70°P, 5,18
-J,45° P, 8,18
-.J,46° P, S
- Cr, 10mm.t

- 80° P, §

-J,20°P, 5

- Cr, 10mm.t
-J,20°P, S
-J,46° P, §
-J,46° PR, 8

-J,70° P 8

11

END OF BOREHOLE AT 9.90m
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Borehole No.

303

/1
Client: MERITON APARTMENTS PTY LTD
Project: PROPOSED RESIDENTIAL APARTMENT BUILDINGS
Location: 132-138 KILLEATON STREET, ST IVES, NSW
Job No. 2376572 Method: SPIRAL AUGER R.L. Surface: ~ 1592.4m
Date: 23-6-11 JK300 Datum: AHD
Logged/Checked by: D.W./g/
m ——
u - T
% % ] — 3 2 - 2 z % %
z < & £ - 3 DESCRIPTION o SS| E8 E w Remarks
o = | 2 138% 222|838 28
38 | 1d = 2| & | £8 228 5 |28%
G& R4 & 8| &5 |56 =Sz He|fQ &
0 m FILL: Silty clay topsoil, low to MC > PL GRASS COVER
CLBH \medium_plasticity, dark grey, trace/ MG PL -
J of root fibres. L RESIDUAL
SILTY CLAY: medium to high
1 plasticity, light grey mottled orange I
J brown, L
1 L.
J L
v ] TCL | SILTY CLAY: low to medium i
it plasticity, light grey mottled orange
A,IFLER / brown and red brown, with fine to i
coarse grained ironstone gravel. -
2 ..
AFTER
30 MINS 37 Tasabove, T T T TMicsRL] -
1 but with EL strength XW shate I
| bands. "
4 - | .
- SHALE: grey and dark grey. Dw L - L
I L-Mt  'SHALLOW' & 'DEEF
STANDPIPE
- INSTALLED TO
m]!# L 3.38m & 6.02m
CN RESPECTIVELY
COMPLET [ (REFER TO FIG 2
L ION END OF BOREHOLE AT 6.1m L | FOR DETAILS)
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Groundwater Seepage Analysis
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Client: SIMRILT CONSTRUCTIONS PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 138 KILLEATON STREET, ST IVES, NSW
Job No. 17065V Method: SPIRAL AUGER R.L. Surface: = 159.1m
Date: 29-8-02 JK250 Patum: ASSUMED
Logged/Checked by: Y.N./}
2]
[EN] -
5 i < 5
= = I - g £ - 2 = B
2 I @ £ - b DESCRIPTION oSy 88 £ o Remarks
o © 2 g | ge feglge| g2
€ = £ = R 5w em o
] ! = [=% =@ @22 2o
o3 Bl 3 g o E® s5e 251653
G o [WEOIn i o 3 >0 SO02 | b | Tao
a TOPSCIL/FILL: Silty clay, low MC > PL GRASS COVER
plasticity, dark grey mottied yeliow
brown, with fine gravel.
CH SILTY CLAY: high plasticity, mottled] MC=PL H
_ light grey, veillow and red brown, > 600
N = 21 A
5512 with rronstone gravel > 800
19 > 600
1 - m
N"S"20 as above, SEO0
11,20/ - but with low strength shale bands. 5800
\ 100mm | TR SHALE: dark grey and brown, with | DW L |\>800/ LOW TO MODERATE
ironstone bands. .. 'TC' BIT
RESISTANCE
as above, DW M MODERATE
but dark grey. - RESISTANCE
g DW-SwW | M-H MODERATE
i - TO HIGH
i : RESISTANCE
B SW H HIGH RESISTANCE
REFER TQ CORED BOREHOLE LOG
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@ 2/2

Client: SIMHILT CONSTRUCTIONS PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
l.ocation: 138 KILLEATON STREET, ST IVES, NSW
Job No. 17065V Core Size: NMLC R.L. Surfage: = 15%.1m
Date: 29-8-02 Inclination: VERTICAL Patum: ASSUMED
Drill Type: JKZ250 Bearing: - Logged/Checked by: Y.N./ga
E CORE DESCRIPTION POINT DEFECT DETAILS
@ LOAD
5 o , DEFECT DESCRIPTION
§ = E % R?Sﬁczyl;i:loglj?”;t?:;(?iif;ern g = STlF;EDNE?(TH SPACING Type, inclination, thickness,
% ? _%- -J% mir;or com})onents. ' g‘ g 23{50) {mm) planarity, roughness, coating.
z 18 a4 @ 2 6 | M W8 EE e oo Specific Generai
5 R
) START CORING AT 6.0m
- SHALE: dark grey bedded grey. | SW H SN -~ I ) 500
7 EEE IR EEEEE
80% Mx
RET- R - RN - J, 802, &, 0
VAN SRR C T somma
RN S b LusBe 8P
AT JEE -1, 35°, 8, P
& SRR IR A
oo TP
oo Do b i 30mma
RS pgg . [ -J.00% 50
...... Co - ). 6G°, 5. P
R Tk -Jase s
. I . -, 50°, S, P
< £END QF BOREHOLE AT 9.0m Dol oot
10




COPYRIGHT

Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

+

Borehole No.
1/2
Client; SIMHILT CONSTRUCTIONS PTY LTD
Projecti: PROPOSED RESIDENTIAL DEVELOPMENT
L.ocation: 138 KILLEATON STREET, ST IVES, NSW
Job No. 17065V Method: SPIRAL AUGER R.L. Surface: = 159.5m
Date: 30-8-02 JK450 Datum: ASSUMED
p
Logged/Checked by: Y.N./ ,«//
w
w -
5 & c 5 G
g = 2 = | 8 £ ) =2 & 1<
z - o § E p o & DESCRIPTION 85| ¢ g § Remarks
c i = = Fri sES =0t sk
22 |z £ 5| 8 |£8 28| 52273
2 i = (> =B
R i a G | 50 sSz| a2 | TdéE
Y ON 0 TOPSOIL/FILL: Siity clay, medium | MC>PL GRASS COVER
~OMPLET: - plasticity, dark grey mettled brown
[ON and grey.
CH SILTY CLAY: high plasticity, light MC=zPL V81
N =10 : grey mottled yellow. -H 500
546 ] 400
" 400
1 -
. CL | as above, MC<PL| H =600 |
N = 36 but medium plasticity, with fow 550
8,15,21 ) strength shale bands. 570
2 -]
- SHALE: dark grey, bedded grey. Xw VL VERY LOW
- TC 8IT
 RESISTANCE
XW-DW L VERY LOW TO LOW
-~ RESISTANCE
grey. RESISTANCE
. A -
AFTER as above,
1 HCUR but dark grey.
DW L-84 LOW RESISTANCE
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Borehole No.

212
Client: SIMHILT CONSTRUCTIONS PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 138 KILLEATON STREET, ST IVES, NSW
Job No. 17066V Method: SPIiRAL AUGER R.L. Surface: = 1539.5m
Date: 30-8-02 JKA50 Datum: ASSUMED
Logged/Checked by: YN/
:
fvl % %) é - 2 & %?,
3 Z i H i DESCRIFTION o5c|z2 Egq Remarks
o \Oolenfo @ ) T m 058 | 5% | 858
G | It in Qa 50 02| B izda
SHALL: dark grey. DW %] MOBDERATE
RESISTANCE

COPYRIGHT

END OF BOREHOLE AT 7.8m

10~

11 m

12 - -

14
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS ¢

Borehole No.

3 1/1

REHOLE L

Ciient: SIMHILT CONSTRUCTIONS PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 138 KILLEATON STREET, ST {VES, NSW

Job No. 170656V Method: SPIRAL AUGER R.L. Surface: = 159.2m
Date: 29-8-02 JK250 Datum: ASSUMED
Logged/Checked by: Y.N./
0
ot s
5 T c 5 o
= s @ . g £ -2 B i
z < % £ - a DESCRIPTION e SE| =2 £ wn Remarks
T N ¢ - 2 o e 55 @ oo o=
b= b Ko = ® & 2L 24 =g=
28 |9 o 4 & e a e Rl 5 iRET
e Irs! )iy © @ © 8 cC ol ) © 9 ©
G v ' i@ Il 1G] o0 SO0 b lxzade
c TOPSOIL/FiLL: Silty clay, medium MC=PL GRASS COVER
: plasticity, vellow brown mottled -
¢H \grev with / MC=PL | H
rools.
N s 12 SILTY CLAY: high plasticity, mottled 460
4.6.6 . light grey, yellow and red brown, 450
6, 450
1 - -
N = 36 ) CL as above, MC < PL ggg
16,17,19 - but medium plasticity, with iron
. 480
P indurated and very low strength N
shale bands.
SHALE: dark grey, bedded grey and | XW-DW L. LOW
brown, with ironstone bands. - 'TC BIT
E RESISTANCE
. A
AFTER E
20 HRS bw L-M LOW TO MODERATE
RESISTANCE
> . as above, M MODERATE
but dark grey. - RESISTANCE
END OF BCREHOLE AT 6.0m
i
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Jeffery and Katauskas Pty Lid

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

@‘ 11

Client: SIMHILT CONSTRUCTIONS PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 138 KILLEATON STREET, ST IVES, NSW

Job No. 17065V Method: SPIRAL AUGER R.L. Surface: = 159.2m
Date: 30-8-02 JK450 Datum: ASSUMED
Logged/Checked by: Y.N./r”{j,’)
0
L -
5 T c 5 a
& = @ _ g 2 Lo Bl og=
2 <L v [= -~ o DESCRIPTION w5l &8 E o Remarks
T o “ 2 =~ A © 53521 &8 e
53 e} i & 28 ol e 555
28 ladald B g g | E= s5el 2451558
G Dol @ o & 30 203 | he | Lo
IRY ON 0 TOPSOIL/FILL: Silty clay, low MG > PL GRASS COVER
~OMPLET} - plasticity, dark grey mottled grey.
{ON
CH SILTY CLAY: high plasticity, light MC=PL | T S
N o= 11 . grey mottled yellow brown. 560 |
- N
3,47 : 550
o 560
N - B
N > 39 . - 550
8.6, as above, MC < PL 450
23/100mm / but with low strength shale bands. 500
o 9 SHALE: dark grey hedded grey and | XW-DW 1 V0L .. VERY LOW
dark brown. TO LOW
TC BIT
RESISTANCE
as abovae, oW L
but dark grey.
AFTER
4 HRS L-M LOW TO MODERATE
END OF BOREHOLE AT 7.0m RESISTANCE
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Jeffery and Katauskas Pty Lid

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS BN

Borehole No.

1/2
Chent: SIMHILT CONSTRUCTIONS PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 138 KILLEATON STREET, ST IVES, NSW
Job No. 17065V Method: SPIRAL AUGER R.L. Surface: = 159.2m
Date: 29-8-02 JK250 Datum: ASSUMED
Logged/Checked by: Y.N./:,?c
0 _
(18] h
5 o g 50
5 = e = 8 % =2 .5] &2
z - X @ [ P o2 DESCRIPTION esEl B¢ E 8 Remarks
2w Pt = z ol 2EL] o5 = k&
38 |13 © a g 1B el 0|
e o @ o 5%
o v e a & 150 28z | G2 | T8E
TOPSOIL/FILL: Sitty clay, low MC=PL GRASS COVER
plasticity, dark grey, with roots. -
35,7 CH | SILTY CLAY: high plasticity, mottied; MC>PL | Vst | <50
e . light grey, red brown and yellow. 400
....................... ' as above,
N = 30 but with ironstone and very low H > 600
710,20 . strength shale bands. >600 |
A0, > 600
2 -
MC <PL
3 -
SHALE: dark grey with red brown DW L .
ironstained bands. LOW
T e BT
RESISTANCE
Dw L-M MODERATE
- 'TC BIT
. RESISTANCE
X WITH LOW
RESISTANCE
REFER TO CORED BOREROLE LOG




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

;.-

Borehole No.

212

Client: SIMHILT CONSTRUCTIONS PTY LTD

Project: PROPOSED RESIDENTIAL DEVELOPMENT

Location: 138 KILLEATON STREET, ST IVES, NSW

Job No. 17065V Core Size: NMLC R.L. Surface: = 159.2m
Pate: 29.-8-02 Inclination: VERTICAL Datum: ASSUMED

brill Type: JK250 Bearing: - Logged/Checked by: Y.N./P,%

COPYRIGHT

E CORE DESCRIPTION POINT DEFECT DETAILS
5 LOAD
i 21 ek o @ sTRENGTH| PEFECT DESCRIPTION
o &l E - (?Ck. Type, grain character- = e SPACING Typa, inclination, thickness,
ol R R istics, colour, structure, 2 5 INDEX { planarity, roughness, coating.
@ ® fi ‘% minor components. = = I4(50) mm} : .
© = o o4 5 L
z a4 2B (VL My 888000 Specific Generat
§ S R
START CORING AT 7.0m
! SHALE: dark grey bedded grey, | DW | MH [ - e 0 . -
highly fractured. R R
>< - - -, 60°, 15, 5, F
Lol o -J, 459,15, 5, P
VL | Do -G SOmmet
Mol S
8 R R
XW [ELVL] © o0 D] o ncommt
oo ol - Cr, 1680mm.t
70% Eitagi?e\;e;vith clay seams. IR
RET- DW | M oo oo - Cr. 120mm 1
VAN SEEEEN . HE I -
"""" INTERBEDDED SHALE AND RN |
g - SANDSTONE: fine grained, light SEIEARTESEEE N
grey and grey. >< D e - J, 459, 8P, Zmm.t, C$
- - - - N . - £8, 10mm.t
SANDSTONE: fine grained, light j DW LY oo oo
gray. SWiHE L R ®
; SERTEN HEEENE
i END OF BOREHOLE AT 10.0m IR IR
EEERRIRRERES
12- BEEEEN R
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.
1/2
Client: SIMHILT CONSTRUCTIONS PTY LTD
Project: PROPOSED RESIDENTIAL BDEVELOPMENT
Location: 138 KILLEATON STREET, ST IVES, NSW
Job No. 17065V Method: SPIRAL AUGER R.L. Surface: = 158.7m
Date: 30-8-02 JK450 Datum: ASSUMED
Logged/Checked by: Y.N./ 7
wy
L —~
. d c - (O
s & o k] - gL
© bd) - G o =E|l 5 @ =
z < o £ - 2 DESCRIPTION o 55| &8 B oo Remarks
e w = ~ g o 552 58 o2
€5 - £ £ 1 oG Gogl cf |uves
S o - = 23 © =8 BES] 8w i Ee @
oD LOAOD A (5} [ oo C o} o @ T ]
GI v i a) 6] 50 202 | e lxaw
~RY ON 0 TOPSOIL/FILL: Silty clay, low MC<PL GRASS COVER
COMPLET) - plasticity, dark brown and grey.
HON . CLTTSILTY CLAY: medium plasticity, mMe<rL| H T - T
EEE— mottied red brown, yvellow and light
N = 14 | grey. 550
4,6,8 . 570
0, 520
‘i e
: as above, >800
N =38 but ironstone iron indurated. 800
11,14,24 4
A4, > 600
2 -
- SHALE: grey, with ironstone bands. KW L - . VERY LOW
‘TC' BIT
E RESISTANCE
SHALE: dark grey, with light grey
clay bands.
A
AFTER as above, Dw L-M LOW RESISTANCE
2 HRS but with ironstone bands. -
S SANDSTONE: fine grained, light DwW M MODERATE
o grey. - RESISTANCE
7 :
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

2/2
Client: SIMHILT CONSTRUCTIONS PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 138 KILLEATON STREET, ST IVES, NSW
Job No. 170656V Method: SPIRAL AUGER R.L. Surface: = 158.7m
Date: 30-8-02 JK450 Datum: ASSUMED
Logged/Checked by: Y.N./ %
wn
{0 @
53 % o g’ § -2 = % %
g - % g E ﬁ - o DESCRIPTION o .5 '% _E .% g a Remarks
S5 o £ 5|87 238 5° 283
S8 wEme 2 | & 8|58 2325288
C SANDSTONE! fine grained, light DW Y
grey.
END OF BOREHOLE AT 7.5m

8 | .

gﬁ

10

11 -

12 - -

13 - -

14




Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

? 11

Client: SIMHILT CONSTRUCTIONS PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 138 KILLEATON STREET, ST IVES, NSW
Job No. 1706bV Method: SPIRAL AUGER R.L. Surface: = 159.8m
Date: 30-8-02 JK450 Datum: ASSUMED
Logged/Checked by: Y.N./ ;/
w
ud -~
5 & o § | BE
g 2 @ - & = - 2 &= frl
3 & 2 E| 7 3 DESCRIPTION e SE|EZ| Eg Remarks
2o e = 2 | me R g e
28 2 B [=3 = 8 Fe2|l 2 1 ugD
28 Blenlen @ o o = 552|535 |8558
TG S v o o e i fa G | 30 202 | e |z8a
¢ TOPSOIL/FILL: Sity clay, medium MC > PL GRASS COVER
- plasticity, grey and dark grey, with
raots.
giku_w A - — - 250
N = 1% CH SILTY CLAY: high plasticity, light MC>PL| VSt 320
3,4,7 k grey mottled yellow and brown. 100 |
- Eta0
) as above, MC<PL| H 600 |-
:" :2 219 but with shale bands, =500
12, - 600 |
2 - .
SHALE: dark grey. Xw-bw/| VL : VERY LOW
TC' BIT
RESISTANCE
. A
AFTER
3 HRS
bw L-M LOW RESISTANCE
M MODERATE
RESISTANCE
p—
END OF BOREHOLE AT 6.0m
7

COPYRIGHT
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No,

Glient: SIMHILT CONSTRUCTIONS PTY LTD

Project: PROPOSED RESIDENTIAL DEVELOPMENT

Location: 138 KILLEATON STREET, ST IVES, NSW

Job No. 17065V Method: SPIRAL AUGER R.L. Surface: = 158.8m
Date: 30-8-02 JK450 Datum: ASSUMED

Logged/Checked by: Y.N./ ‘4~

m —
Lt Y
s 2 2 = | 3 % Lol 2zl §=
z y 7 E - @ DESCRIPTION wEE| EE E Remarks
27 it = 2 1 ox 522 BE g c
58 - = £ | 2% gl £~ | ohT
= =% Rl e @ @ - c
25 oo ] @ © £ .8 O =g %50
S Do) iT a @ | 20 02| e |Tdc
0 TOPSOIL/FILL: Silty clay, low MC>PL GRASS COVER
plasticity, dark grey mottled brown.
CH SILTY CLAY: medium plasticity, red | MC <PL Ho ]
= : hrown mottied yetlow and light 550
N =15 o -
4.,6,9 | grey, with ironstone gravel. ggg
1 . -
| =600
N =31 >600
8,13.18 >600
I . i
- SHALE: grey, with ironstone bands. | XW-DW | VL-L - VERY LOW
- 'TC' BIT
3 _ RESISTANCE WITH
LOW BANDS
AFTER
2 HRS
4 SHALE: bedded dark grey, yellow DW | L-M LOW RESISTANCE
brown and grey, with ironstone -
E bands.
M MODERATE
= - RESISTANCE
&~ -
b_-__ «
A END OF BOREHOLE AT 6.0m
Z
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAEL AND ENVIRONMENTAL ENGINEERS

EHOLE Lt

-+

Borehole No.

1/1

Client: SIMHILY CONSTRUCTIONS PTY LTD

Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 138 KILLEATON STREET, ST IVES, NSW

Job No. 17065V Vlethod: SPIRAL AUGER

R.L. Surface: = 160.4m

Date: 30-8-02 JK450 Patum: ASSUMED
Logged/Checked by: Y.N./ f
m ——
LLI 5
5 T g B
‘2 = o — g 2 - 2 & G %
z I 2 E ” 3 DESCRIPTION es5E|zE E g Remarks
2o - = £ | 3% ZES| 2a ] o5
23 | lo © i g | =3 228 5.1 283
2 LORa|( @ o K =l
S s ata i a s |56 sSz|s&lf8E
0 TOPSOIL/FILL: Sitty clay, medium MC > PL GRASS COVER
A plasticity, brown and gray.
CH SILTY CLAY: medium to high MC < PL H
plasticity, red brown meottled vellow| [ p=oeee
N = 21 ’ and light grey, with ironstone bands. 2288
6,8,12 >B00
1 —
i
I as above
Rj f‘zgs ~ but with light grey mottled red > GO0
1‘_"6 ! brown, with shale bands. > 600
\1obmm | SHALE: dark grey bedded brown, DW L-M - LOW
with ironstone bands. TC' BIT
RESISTANCE WITH
LOW BANDS
,A,rfgm as above, DW M LOW RESISTANCE
but dark grey. WITH VERY LOW
1&1/74 BANDS
HRS
M-H LOW TO MODERATE
RESISTANCE
[ —

END OF BOREHCGLE AT 6.0m
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS &+

Borehola No.

LE L

Client: SIMHILT CONSTRUCTIONS PTY LTD
Project: PRCPOSED RESIDENTIAL DEVELOPMENT
Location: 138 KILLEATON STREET, ST IVES, NSW
Job No. 17065V Method: SPIRAL AUGER R.L. Surface: = 160.4m
Date: 30-8-02 JKA50 Datum: ASSUMED
Logged/Checked by: Y.N.//a,/ff"'
uy —_
[E¥) v
5 z < 5 &
& 2 2 =1 8| % 2| 5| &
_g - by |$ =S o o & DESCRIPTION g"% g _g) ¢ g % Ramarks
SEL s | 8 o8| id 85525883
2 © © = 839|579
52 B8EE & o 5 |58 S8z | EEiR88
G TOPSOIL/FILL: Silty clay, medium MC > PL GRASS COVER
E plasticity, brown and grey, with
CH T\reots, JIMC<PL] H
SILTY CLAY: medium to high
N = 18 plasticity, red brown mottled yeliow 450
4811 and light grey, with ironstone 500
- gravel, 450
1 s
SHALE: dark grey bedded yellow bW L - LOW
brown, with ironstone bands. - 'TC BIT
RESISTANCE WITH
VERY LOW BANDS
as above,
\ but dark grey.
AFTER
1 HOUR -
! M TLOW RESISTANCE
WITH MODERATE
RESISTANCE
B
END OF BOREHOLE AT 6.0m
i




COPYRIGHT

Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

she

Borehole No.

201

3
Client: DASMIN PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 132-138 KILLEATON STREET, ST IVES, NSW
Job No. 23765V Viethod: SPIRAL AUGER R.L. Surface: =~ 159.4m
Date: 17-2-10 JK300 Datum: AHD
iogged/Checked by: L.Y./
o —_
Lid B
5 & = 50
& b= @ — g 2 P& g
z (j“,:) @ & = o DESCRIPTION » 5| T ¢ E o Remarks
R - < | £ | 8% 22E| 98 <
28 e 3 5| E|ES BREISC 2Es
5& HFE & & 5 | 55 sS8z|hdiTad
0 Fi L: Sandy silty ciay, low plasticity, | MC>PL GRASS COVER
1 dark grey, with a trace of roots.
| APPEARS
MODERATELY
N =10 1 COMPACTED
3.4,6 - P
CH SILTY CLAY: high plasticity, light MC > PL H 00
1 grey mottled brown, with a trace of 550 RESIDUAL
ironstone gravel. 570 |
N = 34 >B00
9,13,21 > 600
> 600
2rﬁ
v
AFTER . I
25 DAYS - SHALE: grey. KW-DwW | Vi VERY LOW T6 TEW
'TC! BIT
N="13 RESISTANCE WITH
17,13/ LOW BANDS
\ 150mm_ |
REFUSAL
p—
REFER TO CORED BOREHOLE LOG
57
6 -
-
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LOG

¢

Borehole No.

201,

3

Client: DASMIN PTY LTD
Projecti: PROPQSED RESIDENTIAL DEVELOPMENT
Location: 132-138 KILLEATON STREET, ST IVES, NSW

Job No. 23765V Core Size: NMLC

R.L. Surface: =

168.4m

Date: 17-2-10 Inclination: VERTICAL Datum: AHD
Drill Type: JK300 Bearing: - Logged/Checked by: L.Y./ f
3 CORE DESCRIPTION POINT DEFECT DETAILS
@ LOAD
< 2| Hock Tvoe, arai ‘ . sTRengTH| PEFECT DESCRIPTION
_IS £l E = ocK TVDLJI gram‘ c.haracter- £ - - SPACING Type, inclination, thickness,
5 “% g 2 'St:ii;;ocour' structure, E ‘é; INDEX (mm) planarity, roughness, coating.
g 18 = & ompaonents. B 5 i5(50)
z |& 8 5] 2 ] Specific General
T
START CORING AT 4.29m
CORE LOSS 0.1m
SHALE: dark grey, with iron Dw b e, 2a0mmt
indurated bands.
- Cr, 70mm.t
- XWS, 40mmt
- AWS, 80mm.t
- XWS, 50mm.t
— - CORE LOSS5 0.09m S 0
== SHALE: dark grey. - Cr, 90mm.t
7 - Cr, 50mm.t
SANDSTONE: fine grained, light | DW- | M-H
grey, with oceasional bedding at | SW
0-30°,
FULL
RET 8
URN
~Be, 60°, P, R
9
10 -
- Be, 40°, P, R
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Jeffery and Katauskas Pty Ltd J

CONSULTING GEOTECHNICAL AND ENVIRONIMENTAL ENGINEERS

Borehole No.

201

CORED BOREHOLE LO

3

Client: DASMIN PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 132-138 KILLEATON STREET, ST {VES, NSW
Job No. 2376bBV Core Size: NMLC R.L. Surface: =~ 159.4m
Date: 17-2-10 Inclination: VERTICAL Datum: AHD
Drill Type: JK300 Bearing: - Logged/Checked by: L.Y./ i
£ CORE DESCRIPTION POINT DEFECT DETAILS
< o y o STEEQ@TH DEFECT DESCRIPTION
§ £ F | A Rock Type, grain f;haracteh £ - SPACING Type, inclination, thickness,
5 % . g;q |strc§, C_OEOL”' structurs, § §> INDEX {mm) planarity, roughness, coating.
b= e é § mingr components. 8 & |S{50)
= Bl o G = B g Ve My VL § 8 § 289 Specific General
if SANDSTONE! fine grained, light | DW-T'M-H T - o0 o
i grey, with occasional bedding at | SW e
0-30°. N
END OF BOREHOLE AT 11.70m " 50mm DIAMETER PVC STANDPIPE INSTALLED
S I TO 11.7m, SLOTTEL BETWEEN 11,7 AND 8.7m
12 SRR R
SRS RE R
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CONSULTING GEQTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

¢

Borehole No.

202 i

Client: DASMIN PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 132138 KILLEATON STREET, ST IVES, NSW
Job No. 2376bHV Method: SPIRAL AUGER R.L. Surface: =~ 160.3m
Date: 17-2-10 JK300 Datum: AHD
Logged/Checked by: L.Y./
@ -
o o L
3 & o 8 ol 2| £%
] a — G = P © =
2 % @ & - 3 DESCRIPTICN e 55| £ 2 & 2y Remarks
23 = | = | £ |3% 528158 £
5 & o £ | & | &3 GE%| £2|28%
5 0 o = <Y 3 =2 5 E o L -] € 2o
[ ) ) @ Q bt gy =] - O T o @©
Oz [Woa0 i Q A >0 ZOoE|He |zda
Y FILL: Sandy silty clay, low piasticity, | MC> PL APPEARS
dark grey, with a trace of roots. MODERATELY
i COMPACTED
N =29
3,4,5 - —
o | CH SILTY CLAY: high plasticity, light ME>PLL VSt 330
1- grey mottled brown. -H 370 RESIDUAL
) 4 L S L 410
N = 28 H > G600
9,14,14 > 600
A4y > 600
2 SHALE: grey, with ironstone bands. XW EL-VL VERY LOW 'TC' BIT
RESISTANCE WITH
: LOW BANDS
Y MU .
AFTER - =
26 DAYS 27/150mm e
REFUSAL =
4~
5
S = bw L-M LOW RESISTANCE
T = WITH MODERATE
:;“{{{ BANDS.,
] REFER TO CORED BOREHOLE LOG
6_.~
7
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LOG

4
Borehole No.

202

Client:

Project:

Location:

DASMIN PTY LTD
PROPOSED RESIDENTIAL DEVELOPMENT
132-138 KILLEATON STREET, ST IVES, NSW

Job No. 23765V

Core Size: NMLC

R.L. Surface: = 160.3m

Date: 17-2-10 Inclination: VERTICAL Datum: AHD
Drill Type: JK300 Bearing: - Logged/Checked by: L.Y./ /
3 CORE DESCRIPTION POINT DEFECT DETAILS
@ LOAD
= 2 , ‘ o STRENGTH DEFECT DESCRIPTION
_8J £l E | - Rock Type, grain character- £ = SPACING Type, inclination, thickness,
- 3 i 2 IS‘(IC.SJ celour, structure, 2 5 INDEX pianarity, roughness, coating.
g gl 5 & minor components. © g
o & @ 5 o 5
2 la|l o | @ 2| & Specific General
5
START CORING AT 5.65m
SHALE: dark grey. ow M
&
- Cr, 75mm.t
- CR, 100mm.1
7 —
SANDSTONE: fine grained, light | DW- | M-H
8 grey, with cross bedding at 5- sW i
15°,
FULL
RET-
URN
9 P e
H

END OF BCREHOLE AT 11.24m

50mm BIAMETER PVC STANDPIPE INSTALLED
TO 11.24m, SLOTTED BETWEEN 11.24m AND
8.24m
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

BOREHOLE LOG

¢

Borehole No.

101

/3

Client: DASMIN PTY LTD
Project: PRGPOSED RESIDENTIAL DEVELOPMENT
Location: 138 KILLEATON STREET, ST IVES, NSW.

Job No. 20607V Method: SPIRAL AUGER

R.L. Surface: = 159.70m

Date: 5-10-06 JKB50 Datum: ASSUMED
Logged/Checked by: H.D./
W -
i A

" 7 o & &

% = @« . g 2 -~ 2 Z o 2%

z L b £ - 8 DESCRIPTICN s 5| &2 £ 9 Remarks
5 o 5] @ = Q o e B2 0 Y og o @

2% - - = g 28] 28 o E
538 o - = & = 2 88| 5| ReT
22 | Bon B g € | E® e Eg1658
TG v e Va i a 4] 30 03| Hea|Tac

DRY ON Y FILL: Sandy clay, medium plasticity, | MC > PL GRASS COVER
COMPLE - dark brown.

-TION i . APPEARS POORLY
OF 9.4 COMPACTED
ANG 244 Iy CH SILTY CLAY: high plasticity, light |MC>PL| V51 300 | RESIDUAL

4, ,,/ P grey. S5O
"""""""""""""""" A \.250 |
| Asg gbove, MC < PL H
but with XW shale bands.
ON N>"15 > 600
COMPLE 7,15/ \ > 600 ; .
TION L 150mm SHALE: dark grey. XW EL jememsmdl o WERY LOW 'TC BIT
OF REFUSAL , RESISTANCE
CORING
¥ W L LOW RESISTANCE
REFER TO CORED BCREHOLE LOG 50mm PVC
STANDPIPE
3 INSTALLED TO 11.8,
SLOTTED FROM
6.0m, BAILED TO
6.2m DEPTH CN
COMPLETION,
4 -
5 .-
7
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LO

¢

Borehole No.

101

Client: DASMIN PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 138 KILLEATON STREET, ST IVES, NSW.

Job No. 20607V

Core Size: NMLC

R.L. Surface: =~ 159.70m

Date: 5-10-06 Inclination: VERTICAL Datum: ASSUMED
Drilf Type: JKH50 Bearing: - Logged/Checked by: H.D./
= CORE DESCRIPTION POINT DEFECT DETAILS
o LOAD
=) o » . STRENGTH DEFECT DESCRIPTION
3 Rt € - H(?Ck_ Tyie, grain character- £ . SPACING Type, inclination, thickness,
z = = £ fstics, celour, structure, & & INDEX planarity, roughness, coating
s |8 €| % minor comnonents. o € {mmj ' ' i
HEHERR B | 5| (60
2 |d] &6 2D | 888 eg0 Specific General
2 N
START CORING AT 2.65m
90% CORE LOSS: 0.35m.
RET-
RN 3
Y SHALE: dark grey. XwW | EL
XW. [ EL-VIL .
o Lo
T9HRS—1 4 | S - C8, 0°, 80mmt.
AETER oW T L : \< : . 8, 09, A0mmy,
BAILING
CORE
WATER
CS5, 5%, 110mmy
®
5 XKW EL
CORE LOSS: 0.10m,
SHALE: dark grey. PW VL
CORE LOSS: 0.20m.
SHALE: dark grey with medium | XW | EL s o0 toomm
strength iron indurated seams. Y '
- . SILTY CLAY: medium to high RS H
ici li .
plasticity, light grey -HP = 460, 490, 540 kPa.
SANDSTONE: fing to medium | OW | VL WS, B33 60mim
grained, light grey and dark C .‘ ::v\?g 5[’ ?23321? Hoem
grey. oW L Do S J, B0, P, S, BUNS 110 m,
SANDSTONE: coarse to medium X :
grained, light grey with dark Fr 1w .
grey |aminae' bheadded at 5-20°, i,t‘é}\?gbg()o’ Un, &, RUNS 600mm, PARTLY
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CORED BOREHOLE LOG

Borehole No.

101

3

Client: DASMIN PTY LTD

Project: PROPOSED RESIDENTIAL DEVELOPMENT

Location: 138 KILLEATON STREET, ST IVES, NSW,

Job No. 20807V Core Size: NMLC BR.L. Surface: = 159.70m

Date: 5-10-06 Inclination: VERTICAL Datum: ASSUMED

Drill Type: JK550 Bearing: - Logged/Checked by:-H.D./

® CORE DESCRIPTION POINT DEFECT DETAILS

& LOAD

= o , o STRENGTH| PEFECT DESCRIPTION

& |el i RQCk_ Type, grain character- £ - SPACING Type, inclination, thickness,

|2 28 istics, aolour, siructure, 2 e INDEX {(mm) planarity, roughness, coating.

218 % g minor components. *@' & 15(50)

z & 4| & Z b | v 888220 Specific General
SANDSTONE: fing to medium Er H ' : : T J. 70-B0°, Un. R, RUNS 500mm
grained, light grey with dark
grey laminae, bedded at 5-20°. :

:v. - Be. 0% P B
E“ : - C8, 0% 10mm
10 - s
X
) - Be, 5-10°, Un, B, CLAY INFILE
>< _____ S JL 0%, F, 6, RUNS 30mm
. .....
ok
END OF BOREHOLE AT 11.60m
N S
13- oo
fae oo
15 SRR
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BOREHOLE LOG

¢

Borehole No.

102

Client: DASMIN PTY LTD
Project: PROPOSED RESIDENTIAL DEVELOPMENT
Location: 138 KILLEATON STREET, ST IVES, NSW,

Job No. 20607V Method: SPIRAL AUGER

R.L. Surface: ~ 158.50m

iron indurated bands,

Date: 6-10-06 JKB50 Datum: ASSUMED
Logged/Checked by: H.D./
7] _
o - ©
] o o 5 > o o
= = @ . 2 = = 2 & WX
i, 0@ 8 El 5|8 DESCRIPTION b5 22 Eg femarks
oo L £ = bit) E 3 = ,‘E:. g) ] £k
55k o £ 08 | £ 2R 50 287
28 R ® 3 T | E® 59| 2B 85 &
G e e i o 5] 30 SO0Z| b iza
DRY ON O el TOPSOIL: Sandy clay, medium MC<PLi-— GRASS CO
COMPLE '// plasticity, dark brown. /| MC<PL RESIDUAL
~TION . SHTY CLAY: high plasticity, vyellow
OF brown mottied red brown.
AUGER N = 10 Vv igg
-ING
3,4,8 510
i | SILTY CLAY: high piasticity, fight |
) grey mottled red brown, with fine
grained ironstone gravel.
N = 30 /
9,12,18 ivg > 600
2 _—
ON . CL SILTY CLAY: medium plasticity,
COMPLE v light grey mottled yeliow brown,
-TION ' . with XW shaie bands.
OF SR
CORING N = 38 VoA >630
10,15,23 // > 600
- SHALE: grey with medium strength XW EL VERY LOW 'TC' BIT

RESISTANCE

REFER TO CORED BOREHOLE LOG
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CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

CORED BOREHOLE LOG

¢

Borehole No.

102

Client:
Project:

L.ocation:

DASMIN PTY LTD
PROPOSED RESIDENTIAL DEVELOPMENT
138 KHLEATON STREET, ST IVES, NSW.

Drili Type:

Job No. 20607V
Date: 6-10-06
JKbBBO

Inclination:

Bearing: -

Core Size: NMLC

VERTICAL

R.L. Surface: =~
Datum:
Logged/Checked by: H.D./

158.50m

Water Loss/Level

Barrel Lift

Graphic Log

CORE DESCRIPTION

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

Weathering

Strength

POINT

DEFECT DETAILS

LOAD
STRENGTH
INDEX
I4(50)
L

v 4 VH

o Q
EL L H Eh 2 &

DEFECT
SPACING
(mm)

o
o o o O
oD

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

Specific General

af Depth {m)

START CORING AT 4.56m

90%
RET- 5
URN

FULL
RET-
URN 8

CORE LOSS: 0.15m.

SHALE: dark grey speckied
orange brown,

XW

M strength seam, 60mmm

CORE LOSS: 0.06m

SANDY CLAY: medium

RS

{H)

plasticity, dark grey.

SANDSTONE: fine to medium
grained, dark grey and light
arey,

SANDSTONE: fine to medium
grained, light grey speckied
vellow brown.

Xw

EL

- B = 500, 430, 480kPa.

CORE LOSS: 0.05m.

SANDSTONE: fine to medium
grained, brown and red brown,
bedded at 5-15°.

DWW

SANDSTONE: fine to medium
grained, light grey, with brown
laminae, bedded at 5°.

Sw

- FRACTURED ZONE, 300mmi.

- L5, 10° 30mmt

CORE 1LOSS: 0.05m

SANDSTONE: fine to medium

SwW

grained, light grey with brown
laminae, bedded at 10-20°, /
SANDSTONE: fine to medium
grained, light grey with dark
grey laminae, bedded at 5-20°,

- XWS, 6% 30mmt

- 4, B0, Un, R, RUNS 100mm1

- Be, 10°, P, S, CLAY INFILL.

END OF BOREHOLE AT 10.0m
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

ABN 17 003 650 801

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

ion Motes
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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.

. . Unconfined Compressive
Classification Strength kPa
Very Soft less than 25
Soft 25 - B0
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 5B0mm diameter (known as a UB0},
into the soil and withdrawing it with a sample of the soil
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 drilling rig which is
commonly mounted on a truck chassis.
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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 Drilling: 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 756mm 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 drilling 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 U5S0
samples) or from rock coring, etc.

MNovember 2007

Maotes

X

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 drilled 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 B0mm
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
160mm 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 460mm 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 150mm of, say, 4, 6
and 7 blows, as

N=13
4,6,7

+« 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.

QOccasionally, the drop hammer is used to drive 50mm
diameter thin walled sample tubes (UB0) 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 "N:" 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 36mm 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:

« 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 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 wvalues 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.
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Two relatively similar tests are used:

« 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.

« 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 drilling 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 driling 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 wvary significantly from conditions
encountered at the borehole or test pit locations.

GROUNDWATER

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

« 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.

« 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 and may not be
the same at the time of construction.

« 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:

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

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

« The actions of persons or contractors responding to
commercial pressures.
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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 ‘Guidefines 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

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

i) 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

OCK
E

R

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
RS SHATTERED SEAM/ZONE

LX) HRONSTONE GRAVEL

ORGANIC MATERIAL

RN

OTHER MATERIALS

CONCRETE

BITUMINOUS CONCRETE,
COAL

E:“““ﬁ ] COLLUVIUM
Aﬂ a

a A

&

_&
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CONSULTING GEOTECHNICAL & ENVIRONMENTAL ENGINEERS

UNIFIED SOIL CLASSIFICATION TABLE

. Field Idenuficaton Procedures . Group . Information Required for Laboratory Classification
{Excluding particles larger than 75 zm and basing fractions on Symbois Typical Mames Describing Soils Criteria
estimated weights} 2 -
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. Lo Wide range in grain size 2nd substantial Well graded gravels, gravel- § b - Cg = Dn., Greater than 4
2 £= amounts of all intermediate particle | GB sand mixferes, little or ro . . . i cZ o [
] Exg sizes fnes Give typical mame; indicate ap- & g% g Co = B - Betwesn 1 and 3
B 8 moy proximate percentages of sand ® =& 3 160 X Pgo
fui g2 and gravel; maximum size; & Fe @
) 2 2o 2= Predominantly one size or 2 range of sizes GP Poorly gradcd gravels, gravel- angularity, surface condition, E Tu E Not meeting all gradation requirements for G W
2Ec3 o with some intermediate sizes missing sand mixtures, little or no Gnes ancd hardness of the coarse LD‘ EZ 'é
- 1 - It .=
P 52&2 s & Nonplastic fines (for ideatificati Siity gravels, poorly graded mn‘s’ihé??i;‘)f“g:flgizrﬁ&: R 2n.U g Atterberg Limits below | Above A" ling
=% £852 |2 =g iy 10EAtNCAnon pro- 1 opr Y > POOTY information; and symbols in g 2dw9n, | “A” line, or Ff less | with PI b
=5 - =2 T @° cedures see ML below) gravel-sand-silt mixtures 4 Do anf2
wEB Y P - DU parentheses E|lo sLyNED than ¢ 4 and 7 arg
232 @ gk 5858 2| & SSRUSE [TAucrberg nimis above | Dorderiine cases
. . : o © s
»f82 3 =- e &.EG Plastic fines {for identification procedures, | -~ Claycy gravels, poorly graded | Fer undisturbed goxlg add d:nforma;_ é S eEaegis e T, with PT ;equ!nrmg b:lssc off
13".-:; == & &4 see CL below} gravel-sand-clay mixtures Zﬁ,;p(;t::zs: ! catmcemn, e:fa:?og E 2 EIZO0ER greater than 7 duat sym
4 a > o + - oS
e N moisture _ conditions and | § |®» GERSED Dao an 6
2“’.:'::‘; E ° 2o Wide range in grain sizes and substantial Well graded sands, gravelly drainage characteristics o T 8 EDUN Cg= Do Greater than
ach 3 &S s 8 amounts of all intermediate particle SH sands, fittle or no fines . 6 | =] (D3)?
IEZ 7 B 5% sizas * Example: =1% B8 Co = ——— Between 1 and 3
o85> 3 §E o zo g Silty sand, graveily;about20% | § |8 88 Py % Dgg
O% t o ooy §28 hard, angular gravel par- | B |§ 350
§ 5 2 woE o 0= Predominantly one size or arange of sizes | op Poorly graded sands, gravelly ticles 12 mm maximum size: | 2 | & Do i | Not meeting all gradation requirements for S
£ = BEES with some intermediate sizes missing sands, litile or no fines rounded and subar[;gu]ars};and LIS SEEEN
o == “a grains coarse to fine, about | = |, meS*
- Pl ) . _ i [ N v H @ ] i 1 YT
i E o E = §“5 Nonplastic fines (for identification pro- | oy, Silty sands, poorly graded sand- ;c? ‘;/" d?}‘?g{iﬁ;‘é‘;' ﬁ;};? c‘;:g: 2 g u%é 2 gx Al.t.e;!::ejri:gc éﬁ:ﬁﬁ?‘: t?a‘; At;:;_:’; PI‘%C " w!ég
Ei ;,_(9;‘, = 23 28 cedures, soe ML below) silt mixures pacted and moist in place: | 2 | 5 g Bg S50 s 4 ané 7 are
= = woog i . = — 2
s SE BE 508 . s dwntifienti alluvial sand; (SM) 28 05 * Attcrberg  limits below borderlinz :as:fs
@ = s IE Plastic fines (for identification procedures, Clayey sands, pooriy graded b3 “A™ tine with PIT TEQUIring use o
s @ g see CL below) sC sand~clay mixtures £ greater than 7 dual symbols
L
§ Identification Procedures on Fraction Smaller than 380 pm Steve Size =
= w
Dry Strength. : Toughness =
f (crushing %ﬁﬁ: {consistency = 60 T T T 3 i
H = t 1 T T 1 e
PO =1 character- | shaking) | N30 plastic = (- > - PR
K : istics) limit) & s0F Comparing seils at equal tiquid limit -
o @ = T T T T 13
5 E_:; E'E’E’-. Inozrganic silts and very fine Givetypical name; indicate degree = q:-g E i ; ; E. Q“«‘ r
- : ? H
2y 0 a5 Noreto | Quick 0 None ML sands, Tock flour, Silty OF | “angcharacter of plasticity, | £ | O 40 [ Toughness ard dry strenglh increase >~
w_.N o g a slight slow clayey fine sands with slight amount and maximum size of | & c = y N &
= 2% a 23S plasticity e peaims colont bn wer | B = - with increasing plasticity index T
wsgp aan u coarse grains; o rCin - 2‘,30
o 5.2 =58 : Inorganic clays of low to condition, edour if any, localor | N | 5 —
Dg= 2 o Medium to None to Medium cL medium  plasticity, gravelly geologic name, and other perti- | @ = -~
s E high very slow clays, sandy clays, silty clays, ment descriptive information, | E I3 20 - R
X Iean clays and symbol in parenthescs S o o
gﬁr- Sligi!t 1o Slow Skight oL Qrganic siits and qrganic 5ilt- di bed soils add nf g 10 o [UL ME
k] medium clays of fow plasticity For undisturbed soils a ".‘ﬁ‘“" 3 CL-Mmﬁ o
g2 @ : : Inorganic silts, micaceous or O o e E ML ML
= S Slight 1o Slow 10 Slight to ME diatomaccous' fine sandy or tion, consistency in undisturbed 0 1 1 s
- =Egd i i P t i
g U-EE medium aone medium silty soils, clastic silts :‘_:g ég?::éicgo:cgiﬁ;}smmsmm 0 10 20 30 40 50 60 70 80 90 100
Yo ho A > - T
o sl High to ; Tnorganic clays of high plas- Liquid fimit
= = g,é very high None High CH ticity, fat clays Example: . . . qt . hart
g'—'-"- ] Medium to None to Slight to OH Organic clays of medium to high C’“)l’e)'_ -_ﬂ!‘: ['350“’“- Sl'ghﬂ}% a_s_:mty cha . i i
high very slow medinm plasticity P amall Derceniag ot for laboratory classification of fine grained soils
Readily identified by colour, odour, . . - " f
i ic Soi Peat and other highly organic root holes; firm and dry in
Highly Organic Soils :ﬁ:&gfz feel and frequently by fibrous Pr soils place; loess; (ML)

NOTE:

1)

2)

Scoils

pessassing characteristics of

twoe groups

waell graded gravel-sand mixture with clay ftines).

Soils with liquid

limits of

are designated DY

combinations of group symbols

the order of 35 to 50 may be visually classified as

(e.g. GW-GC,

baing of medium plasticity.
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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.

TGO

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.
M 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 - WUngonfined 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 augerss.

Ref: Standard Sheets/Log Symbols
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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. Porasity may be increased by teaching, or may be decreased due to depositicn 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 BOmm dia. core 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

Extremely 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
XWS Extremely Weathered Seam
Cr Crushed Seam
60t Thickness of defect in millimetres
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