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“Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

LE L 1

1/2

Client: FLETCHER CONSTRUCTION AUSTRALIA LTD

Project: GLOBAL SWITCH BUILDING ALTERATIONS

Location:  CNR. HARRIS & QUARRY STREETS, ULTIMO. NSW

Job No. 15637VT iMiethod: HAND AUGER R.L. Surface: N/A
Date: 12—-12-00 Datumn:

Logged/Checked by: A.H./(D
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REFER TO CORED BOREHOLE LOG
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.
212
Client: FLETCHER CONSTRUCTION AUSTRALIA LTD
Project: GLOBAL. SWITCH BUILDING ALTERATIONS
Location: CNR. HARRIS & QUARRY STREETS, ULTIMO. NSW
Job No. 15637VT Core Size: TT56 R.L. Surface: N/A
Date: 12—-12-00 inclination: VERTICAL Datum:
Drill Type: MELVELLE Bearing: — Logged/Checked by: A.H./§
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

2

1/2
Client: FLETCHER CONSTRUCTION AUSTRALIA LTD
Project: GLCBAL SWITCH BUILDING ALTERATIONS
Location: CNR. HARRIS & QUARRY STREETS, ULTIMO. NSW
Job No. 15637VT Method: ROTARY WASH BORING R.L. Surface: N/A
Date: 12—12-00 Datum:
Logged/Checked by: A.H./R)
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.
| 2 2/2
Client: FLETCHER CONSTRUCTION AUSTRALIA LTD
Project: GLOBAL SWITCH BUILDING ALTERATIONS
Location: CNR. HARRIS & QUARRY STREETS, ULTIMC. NSW
Job Ne. 15637VT Core Size: TT56 R.L. Surface: N/A
Date: 12—-12-00 inclination: VERTICAL Datum:
Drill Type: MELVELLE Bearing: — Logged/Checked by: A.H./@
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

3

1/2
Client: FLETCHER CONSTRUCTION AUSTRALIA LTD
Project: GLOBAL SWITCH BUILDING ALTERATIONS
Location: CNR. HARRIS & QUARRY STREETS, ULTIMO. NSW
Job No. 15637VT Method: ROTARY WASH BORING R.L. Surface: N/A
Date: 13-12-00 Datum:
Logged/Checked by: A.H./8)
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Jeffery and Katauskas Pty Lid

CONSULYING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No,
3 2/2
Client: FLETCHER CONSTRUCTION AUSTRALIA LTD
Project: GLOBAL SWITCH BUILDING ALTERATIONS
Location: CNR. HARRIS & QUARRY STREETS, ULTIMO. NSW
Job No. 15637VT Core Size: TT56 R.L. Surface: N/A
Date: 13-12-00 Inclination: VERTICAL Datum:
Drill Type: MELVELLE Bearing: — Logged/Checked by: A.H./&)
E CORE DESCRIPTION POINT DEFECT DETAILS
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

4

1/2
Client: FLETCHER COCNSTRUCTION AUSTRALIA LTD
Project: GLOBAL SWITCH BUILDING ALTERATIONS
Location: CNR. HARRIS & QUARRY STREETS, ULTIMO. NSW
Job No. 15637VT Method: ROTARY WASH BORING R.L. Surface: N/A
Date: 13—12~00 Datum:
Logged/Checked by: A.H./®
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

REHOLE LOG 4

CORE

212
Client: FLETCHER CONSTRUCTION AUSTRALIA LTD
Project: GLOBAL SWITCH BUILDING ALTERATIONS
Location: CNR. HARRIS & QUARRY STREETS, ULTIMO. NSW
Job No. 15637VT Core Size: TT56 R.L. Surface: N/A
Date: 13-12-00 Inclination: VERTICAL Datum:
Drill Type: MELVELLE Bearing: — Logged/Checked by: A.H./g,
g CORE DESCRIPTION Ti%!g\\g DEFECT DETAILS
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Jeffery and Katauskas Pty Lid

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Barehole No.

B

1/2
Client: FLETCHER CONSTRUCTION AUSTRALIA LTD
Project: GLOBAL SWITCH BUILDING ALTERATIONS
l.ocation: CNR. HARRIS & QUARRY STREETS, ULTIMO. NSW
Job No. 156837VT Method: SPIRAL AUGER R.L. Surface: N/A
Date: 12—12-00 INTERTECH 550 Datum:
Logged/Checked by: P.C.W./§
3 E o | ] £ w2l E| £
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REFER TO CORED BOREHOLE LOG
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS
Borehoie No.
| | 2/2
Client: FLETCHER CONSTRUCTION AUSTRALIA LTD
Project: GLOBAL SWITCH BUILDING ALTERATIONS
Location: CNR. HARRIS & QUARRY STREETS, ULTIMO. NSW
Job No. 15637VT Core Size: NMLC R.L. Surface: N/A
Date: 12-12-00 Inclination: VERTICAL Datum:
Drill Type: INTERTECH 550  Bearing: — Logged/Checked by: P.C.W. &
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

Borehole No.

6

1/2

Client: FLETCHER CONSTRUCTION AUSTRALIA LTD
Project: GLOBAL SWITCH BUILDING ALTERATIONS
Location: CNR. HARRIS & QUARRY STREETS, ULTIMO. NSW

Job No. 15637VT Method: SPIRAL AUGER R.L. Surface: N/A
Date: 12—12-00 INTERTECH 550 Datum:

Logged/Checked by: P.C.W./&)
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

%

Borehole No.

LE LOG

Co

212
Client: FLETCHER CONSTRUCTION AUSTRALIA LTD
Project: GLOBAL SWITCH BUILDING ALTERATIONS
Location: CNR. HARRIS & QUARRY STREETS, ULTIMO. NSW
Job No. 15637VT Core Size: NMLC R.L. Surface: N/A
Date: 12—-12-00 Inclination: VERTICAL Datum:
Drill Type: INTERTECH 550  Bearing: — Logged/Checked by: P.C.W. A
3 CORE DESCRIPTION PLglNT DEFECT DETAILS
3 AD
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Jeffery and Katauskas Pty Ltd

CONSULTING GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

DYNAMIC CONE PENETRATION TEST RESULTS

Client: FLETCHER CONSTRUCTION AUSTRALIA LTD

Project: GLOBAL SWITCH BUILDING ALTERATIONS

Location: CNR. HARRIS & QUARRY STREETS , ULTIMO, NSW

Job No. 15637VT Hammer Weight & Drop: 9kg/510mm
Date: 13-12-00 Rod Diameter: 16mm

Tested By: A, Point Diameter: 20mm

Number of Blows per 100mm Penetration

Test Location

Depth (mm) 2 3 4

0-100 CONCRETE|CONCRETE[CONCRETE

100 - 200

200 - 300

300 - 400 START START START

400 - 500 22 8 2

500 - 600 14

wlh
<
—a

600 - 700 9

700 - 800 8

800 - 900 13/50mm 2

900 - 1000 10

1000 - 1100 10

MWW =[N | W

1100 - 1200 17

1200 - 1300 REFUSAL

[ N - N
BN

1300 - 1400

1400 - 1500

1500 - 1600

1600 - 1700

~Njiwi o

1700 - 1800

1860 - 1900 5

1800 - 2000 i2

2000 - 2100 5/10mm

2100 - 2200 REFUSAL

2200 - 2300

2300 - 2400

2400 - 2500

2500 - 2600

2600 - 2700

2700 - 2800

2800 - 2900

2900 - 3000

Remarks: 1. The procedure used for this test is similar o that described i AS1289.6.3.2-1997, Method 6.3.2.
2. Usually 8 blows per 20mm is taken as refusat

Ref; Scalal.xls April 98
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1.0  INTRODUCTION

At the request of Jeffery & Katauskas Pty Ltd, earth resistivity testing was completed
at the proposed Global Switch 2 Building site, at the corner of Quarry and Pyrmont
Streets, Ultimo.

The objective of the resistivity testing was fo provide electrical resistivity
measurements of the subsurface to be used for earthing purposes. The resistivity
fieldwork was carried out on 231 February 2009.

20  LOCATION OF RESISTIVITY SOUNDING

It was initially proposed to complete two resistivity soundings at either side of the site.
However the surface over the majority of the site was approximately 20mm asphalt cover
over approximately 100m reinforced concrete. Unfortunately this surface was not suitable
for surface resistivity testing.

A resistivity sounding was completed approximately 3m from the western houndary of the
site centered approximately 50m from the Quarry Street boundary. In this regicn of the
site the pavement comprised approximately 8Gmm AC,

3.0  RESISTIVITY METHOD

Resistivity measturements are made by injecting current into the ground through two
current electrodes and measuring the resultant voltage difference at two potential
electrodes. An increasing depth of investigation is obtained by expanding the separation
betwean the current and potential electrode pairs.

From the current {I) and voltage {V) values, and apparent resistivity value {pa) value is
calculated,
(pa) =k V/1

where k = 2 7 1, is the geometric factor for the Wenner Array, where a is the common
spacing between each of the four electrodes.

40  EQUIPMENT AND FIELD PROCEDURES

An Advanced Geosciences Sting R1, AC resistivily system was used to acquire the
resistivity data. This system has a minimumn input impedance > 107 ohm.m and 16 bit AD
resolution.

The Wenner resistivity aray was used for the sounding, which requires four steel
electrodes at a constant electrode separation (a), which were connected via individual
cables to the resistivity meter.
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The test involves the input of current though the outer pair of electrodes, and the
measurement of resistance through the second inner pair of electrodes.

For the Wenner Array soundings the following field acquisition parameters were used :
Electrode spacing : 1m, 1.5m, 2m, 3m, 5m, 8.5m, 10m, 15m, 20m, 30m

Current Measurement Time per cycle : 1.2 seconds

No of Cycles: 3

Maximum Current ; 260mA

50  DATAREDUCTION

L

&

The apparent resistivily data obtained at each sounding location were checked and
interpreted in accordance with accepted practice using resistivity modelling software
RINVERT. This program uses non-linear least squares inversion of the field data and
assumes a horizontally layered earth with different electrical resistivities in each layer.

The resistivity data listings, apparent resistivity sounding curves and calculated layered
earth models are provided in Appendix A, and the resulés are summarised below,

6.0 RESULTS

Listings of the measuired resistances and calculated apparent resistivity data are provided
in the table below, and following is the summary layered earth mode,

Resistivity Sounding # 1
Electrode Current Resistance Apparent Resistivity
Separation {fmA) (Ohmj) {Ohmum)
(m)
1 30.2 21.09 132.5
15 34.6 16.45 155.1
2 134 1310 164.6
3 1.3 13.36 2519
5 23.6 10.08 316.6
6.5 106 9.67 3044
10 117.2 h618 352.9
15 46.8 2.828 266.5
20 4.7 1.608 2020
30 363 0.658 1242
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LAYERED EARTH MODEL - SOUNDING #1

Layer Depth Thickness Resistivity
{m) (m) fohm m)
1 0.0 1.3 110
2 1.3 57 807
3 7.0 Undefined 31

7.0 CONCLUSIONS

The earth resistivity testing has been successfully completed at the proposed Global
Switch 2 Building site using the Wenner test method.

3 layers of different slectrical resisiivity have been identified. The surface layer is
interpreted to extend to approximately 1.3m depth and has a resistivity of 110ohm.m
which is consistent with road base, crushed rock or weathered rock. The second fayer
has resistivity of 810chm.m which is consistent with relatively fresh dry sandstone,

The basal layer identified extends from approximately 7m depth and has a resisfivity of
30ohm.m which is consistent with a relatively conductive groundwater table within the
sandstone bedrock.

Afull set of the resistivity fest results have been provided in this report, including inversion
modeling of the sounding to produce layered earth resistivity modal,

For and on behalf of
EARTH TECHNOLOGY SOLUTIONS PTY LTD



SOUNDING NAME:
EQUIPMENT:

ELECTRODE ARRAY:

ACQUISITION DATE:

LOCATION:
COORDINATES:
ELEVATION:
BEARING:

PERSONNEL:
CLIENT:

PROJECT:
PROCESSING DATE:

RESISTIVITY SURVEY
SOUNDING REPORT

SOUNDING DETAILS

Global Switch 2
Sting R1
Wenner array
23/02/09

LOCATION DETAILS

Pyrmont Street Site
N/A

Approx RLI9m
North South

PROJECT DETAILS

PF

Jeffery _Katauskas
Global Switch 2
23/02/09

COMMENTS
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Figure 1. Sounding curve for sounding <S1.dat> - Wenner array at "Global
Switch 2",

Point] Spacing | App.Res.
‘m) { ohmem )
1.000 132.500
1.500 155.100
2.000 164.600
3.000 251.900
5.000 316.600
6.500 394.400
10.000 352,900
[5.000 266.500
20.600 202.000
30.600 124.200

S O oo -1y B —

Table 1. Sounding data for sounding <S1.dat> - Wenner array at "Global
Switch 2"



Point| Spacing { App.Res.{model) | App.Res. (field) | percent error
(3) {m) { ohm-m ) { ohm-m )
[ 1.000 129.244 132.500 -2.46
2 1.468 154.450 154,581 -0.08
3 2.154 196.426 174.640 12.47
4 3.162 252.102 261.825 -3.71
5 4,642 310.415 302.455 2.63
6 6.813 351.676 401.877 -12.49
7 10.000 349.346 352.900 -1.01
8 14.678 287.045 271.255 5.82
9 21.544 184.684 185.934 -0.67
Layer Depth Thickness | Resistivity | Thick/Res | Thick*Res
(b) ‘m) () {ohmrm ) | (1/ohm) | ( ohmim?)
1 0.000 1.333 109.500 0.012 145.963
2 1.333 5.711 807.000 0.007 | 4608.777
3 7.044 | INFINITY 30.560

TOTAL: 0.019 4754740

Table 3. Inverse modelling for sounding <S1.dat> - Wenner array at "Global
Switch 2",
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Figure 3. Inverse modelling for sounding <SI.dat> - Wenner array at "Global
Switch 2",



