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Brisbane | Gold Coast | Brendale | Maroochydore
Unit 1, 5 Brendan Drive (PO Box 2011), Nerang Q 4211 P (07) 5596 1599 F (07) 5527 2027

www.morrisongeo.com.au

Job No. GE15/160
Ref: 17129
Author:

26th October, 2015
Aussie Hydrovac Services
359 California Creek Road
Cornubia QLD 4130

ATTENTION
Email: @aussiehydrovac.com.au

Dear Sir

RE: GEOTECHNICAL INVESTIGATION – PROPOSED NEW BRIDGE OVER SPRING
CREEK AND APPROACH EMBANKMENTS , STAGE 1, BEAUDESERT TOWN
CENTRE BYPASS (BTCB), BEAUDESERT

1.0 INTRODUCTION

This report is a factual report only which presents the results of a geotechnical investigation
carried out for the proposed new bridge over Spring Creek and approach embankments as part of
the Beaudesert Town Centre Bypass (BTCB), Beaudesert. The geotechnical investigation is
proposed to provide sufficient geological and geotechnical information to allow the preliminary
design of the road embankments, cutting, pavements, bridge and drainage structures. The work
was commissioned by the Client, from the Aussie HydroVac Services.

From the information provided, it is understood that as part of the proposed BTCB a new bridge
and approach embankments is to be constructed over Spring Creek. The site investigation works
consist of two (2) boreholes and ten (10) Cone Penetration Tests (CPT). The purpose of the
boreholes is to identify key geological/geotechnical features at the bridge location and confirm
bedrock level. The CPT’s will be used to assess the strength of the subsurface material at each
drainage structure, high fill embankment locations and at the bridge piers.

The geotechnical report includes the detailed results of the field work and laboratory testing,
together with factual information which includes the following:-

 Subsurface conditions encountered in the boreholes including strength properties of
encountered materials, depths to bedrock as well as the strength, weathering profile,
defect spacing and RQD percentage of the encountered bedrock. A schematic cross
section of boreholes BH1 and BH2 as well as a geotechnical model of each geological
unit has also been provided.

 Groundwater depths.

 Factual report detailing findings from geotechnical investigation and containing borelogs
and NATA endorsed test results.

Not relevant

Not relevant

Not relevant

Not relevant
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All fieldwork including borehole drilling and sampling as well as all laboratory testing including test
type and frequency of testing has been carried out in accordance with the Aurecon brief (Ref:
248297) unless advised otherwise.

2.0 METHODOLOGY

The investigation involved the drilling of two (2) boreholes with borehole BH1 being drilled on the
northern side of Spring Creek and borehole BH2 being drilled on the southern side of Spring
Creek. The boreholes were drilled using a MobileB40L truck mounted drilling rig.  The boreholes
were each auger drilled using standard hollow flight 100mm diameter augers fitted with a
tungsten carbine (TC) bit to depths of 2.5m with washbore drilling techniques used beyond this
depth to the refusal depths into moderately weathered (MW) rock or better. Below this depth,
NMLC coring was carried out within the less weathered rock. A minimum of 5.0m of at least
moderately weathered rock was recovered from boreholes BH1 and BH2 using NMLC coring
techniques. Boreholes BH1 and BH2 were terminated at depths of 24.0m and 24.5m,
respectively. At the completion of drilling, each borehole was temporarily left open to measure the
groundwater depth. A standpipe piezometer was also installed within Borehole BH2.

It should be noted that the boreholes were drilled as close as practical to the locations requested
by the Client. Levels and coordinates of the boreholes were provided by the Client.

Standard Penetration Tests (SPT) were carried out at regular depth intervals within each
borehole and undisturbed U50 tube samples of the encountered clay soils were also obtained for
laboratory testing. The subsurface conditions encountered in the boreholes were logged by an
engineering geologist and geotechnical engineer from our Gold Coast office, who also directed all
field testing and sampling as well as boxing and photographing the recovered rock core. SPT and
disturbed samples of the encountered soils were obtained for Particle Size Distribution (PSD)
tests, Atterberg Limits tests, Moisture Content tests, Lime Demand tests and Aggressivity tests.
U50 tube samples of the insitu clay soils were also obtained for Shrink-Swell with Swell Pressure
tests, Triaxial Strength Compression testing (UU and CU). Point Load Strength Index tests and
Unconfined Compressive Strength (UCS) tests were also carried out on rock core samples
recovered from the boreholes. A UCS with modulus was also carried out on one of the rock core
samples. The Triaxial Strength Compression tests, UCS with Modulus test, Shrink-Swell with
Swell Pressure tests and Lime Demand tests were carried out externally by Trilab. The
Aggressivity tests were also carried out externally by ALS Environmental.

Cone Penetration Tests (CPT) were also carried out at ten (10) locations as part of the
investigation. These tests comprised CPT01 to CPT10, CPT7a, CPT8a and CPT9a with CPT7a
also including a Pore Pressure Dissipation test. The CPT tests were carried out by IGS.

The locations and levels of the boreholes and CPT tests for the proposed new structure over
Spring Creek are shown in Table 1 below.

TABLE 1 – Borehole/CPT Locations

Borehole/CPT No. Easting Northing RL (m) Location Description
BH1 498995.3 6904497 44.459 CH41265 Mount Lindsay Highway
BH2 498977.5 6904459 44.280 CH41300 Mount Lindsay Highway

CPT01 499244.5 6905028 51.796 CH40670 Mount Lindsay Highway
CPT02 499152.5 6904834 42.305 CH40895 Mount Lindsay Highway
CPT03 499112.9 6904748 42.470 CH40985 Mount Lindsay Highway
CPT04 499073.1 6904663 42.968 CH41080 Mount Lindsay Highway
CPT05 499000.2 6904508 44.083 CH41250 Mount Lindsay Highway
CPT06 498984.9 6904474 44.446 CH41280 Mount Lindsay Highway

CPT07/CPT07a 498951.5 6904405 44.045 CH41360 Mount Lindsay Highway
CPT08/CPT08a 498925.2 6904348 43.171 CH41430 Mount Lindsay Highway
CPT09/CPT09a 498865.3 6904220 46.728 CH41570 Mount Lindsay Highway

CPT10 498728.1 6903944 41.063 CH575 Beaudesert-Boonah Road
Note: Coordinates provided by Aussie HydroVac Services
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A site plan showing the locations of the boreholes and CPT tests is attached to this report. The
logs of the boreholes, including the SPT results are presented in Appendix A to this report. The
CPT test results are contained in Appendix B. An interpreted cross section through the boreholes
within the footprint of the bridge is shown in Appendix C. Results of the laboratory tests are
presented in Appendix D to this report.

3.0 SITE DESCRIPTION

The site for the proposed new bridge structure which is to span Spring Creek is located within a
large flat floodplain area associated with an alluvial/ flood plain environment. Spring Creek
typically aligns in an east west lineation and is approximately 20m wide at this location with the
water flowing towards the west. Both the northern and southern banks of the creek expose
natural soil and have been eroded to form moderate sloping banks ranging between
approximately 15o and 30o in surface gradient and up to approximately 2.0m in height. The base
of the creek appears to be relatively shallow being typically less than 1.0m in depth.

The creek also support moderate to dense tree vegetation within both the northern and southern
banks. The approached to both the northern and southern creek banks support grass.

4.0 SUBSURFACE CONDITIONS

The regional geology, local subsurface conditions and groundwater conditions are presented in
Sections 4.1, 4.2 and 4.3 respectively.

4.1 Regional Geology

The regional geology of the area forms flood plain and river terrace deposits formed in the
Quaternary Geological Time Period. They comprise mainly mud, silt, sand, clay and gravel.
These flood plain and river terrace deposits are underlain at depth by bedrock belonging to the
Lamington Group which is thought to have been formed in the Tertiary Geological Time Period.
The Laminton Group is a volcanic formation which mainly comprises basalt (Moreton Geology
1:500 000, 1980).

4.2 Local Geology

Based on the results of borehole drilling, the subsurface conditions encountered in boreholes
BH1 and BH2 comprise sandy clay topsoil at the surface. This topsoil is underlain by alluvial silty
clay soil of high plasticity extending to depths of 12.80m and 14.00m These alluvial soils are
underlain by residual silty clay soil of medium and medium to high plasticity extending to depths
of 14.70m and 17.65m. This residual soil is underlain by bedrock comprising extremely
weathered (XW), very low and low strength basalt and andesite which becomes moderately
weathered (MW) and slightly weathered (SW) and medium and high strength with some very high
strength layering with depth.

The basalt/andesite bedrock is massive with localised conglomeritic zones. It is also vesicular in
areas and is moderately jointed with a typical defect spacing ranging between 30mm and 300mm.
There also appears to be significant feldspar veining throughout.

A summary of the subsurface conditions encountered in the boreholes are presented in the
following subsections whilst a geotechnical model of the subsurface conditions is presented in
Section 5.0 of this report and a cross section through the boreholes at the bridge location
presented in Appendix C.
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4.2.1 Boreholes BH1 and BH2

Topsoil: Comprising moist, very stiff, sandy clay topsoil of high plasticity
(Unit 1) extending to depths of 0.20m and 0.25m, underlain by;

Alluvial Soil: Comprising moist, very stiff and hard, silty clay of high plasticity
(Unit 2) extending to depths of 12.80m and 14.00m with some stiff and stiff to

very stiff layers below a depth of approximately 5.0m, underlain by;

Residual Soil: Comprising moist, stiff to very stiff, very stiff to hard and hard, silty clay of
(Unit 3) medium and medium to high plasticity extending to depths of 14.70m and

17.65m, underlain by;

Bedrock: Comprising extremely weathered (XW), very low and low strength basalt
(Units 4 & 5) and andesite which becomes moderately weathered (MW) and slightly

weathered (SW) and medium and high strength with some very high
strength layering from depths of 18.60m and 19.10mm extending to
to depths ranging in excess of 24.00m and 24.50m.

Boreholes BH1 and BH2 were terminated at depths of 24.00m and 24.50m, respectively, using
NMLC Rock Coring techniques.

4.2.1 Geotechnical Summary of Subsurface Conditions

A tabular summary of the subsurface conditions encountered in the boreholes is presented in
Table 2 below.

TABLE 2 - Summary of the Subsurface Profile Within Boreholes

Borehole
No.

Topsoil
(m)

Alluvial Soils
(m)

Residual Soils
(m)

Volcanic Rock
(m)

Sandy Clay
(CH)

Silty Clay
(CH) Silty Clay (CI/CI-CH)

XW-HW
Basalt/

Andesite

MW/SW
Basalt/

Andesite
BH1 0.00 - 0.25 0.25 - 12.80 12.80 - 14.70 14.70 - 18.60 18.60 - 24.00*

BH2 0.00 - 0.20 0.20 - 14.00 14.00 - 17.65 17.65 - 19.10 19.10 - 24.50*

*Denotes termination depth.

An interpretive cross section of the subsurface conditions through the boreholes is presented in
Appendix C to this report.

4.3 Groundwater Conditions

Groundwater was encountered in all boreholes at the time of drilling. Groundwater depths and
levels are presented in Table 3 below.

TABLE 3 – Groundwater Depths and Levels

Borehole Surface RL(m) Depth (m) Level RL(m)

BH1 44.459 7.20 37.259
BH2 44.280 6.80 37.480Rele
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5.0 GEOTECHNICAL MODEL

A geotechnical model of the subsurface conditions encountered in boreholes BH1 and BH2
during this investigation and the results of the field testing are presented in Table 4 below.

TABLE 4 – Geotechnical Model

Geotechnical
Unit Description

Approximate Design
Level to Base of

Geotechnical Unit
(m)

Typical Material Typical
Consistency Typical ‘N’ Values

1 Topsoil RL44.08  to RL44.21 Sandy Clay (CH) Very Stiff N/A
(PP: 240-320kPa)

2 Alluvial Soil RL30.28 to RL31.66 Silty Clay (CH)
Stiff/Stiff to Very

Stiff/ Very Stiff/ Very
Stiff to Hard/ Hard

7 to 20
(PP: 150->600kPa)

3 Residual
Soil RL26.63 to RL29.76 Silty Clay (CI/CI-

CH)

Stiff to Very
Stiff/Very Stiff to

Hard/ Hard

16 to 24
(PP: 200->600kPa)

4 XW/HW
Bedrock RL25.18 to RL25.86 Basalt/Andesite VLS/LS/LS to MS 52 to 150

5 MW/SW
Bedrock RL19.78 to RL20.46 Basalt/Andesite/

Conglomerate MS/HS/VHS N/A

N/A - Not Applicable

6.0 LABORATORY TEST RESULTS

Laboratory testing was carried out on samples specified by Aurecon in boreholes BH1 and BH2.
A description of the laboratory tests carried out for this investigation including the test standards
are as follows:-

- Atterberg Limits (Q104D, Q105, Q106)
- Particle Size Distribution by Sieve (Q103A)
- Moisture Content (Q102A)
- Shrink-Swell with Swell Pressure (AS1289 7.1.1)
- Lime Demand (Q133)
- Soil Aggressivity (pH, Electrical Conductivity, Chloride and Sulphate – ALS NATA

accredited test method)
- Triaxial UU (Unconsolidated Undrained) Multi Stage (AS1289 6.4.1)
- Triaxial CU (Consolidated Undrained) Multi Stage (AS1289 6.4.2)
- UCS (Unconfined Compressive Strength on Rock Core) (AS4133 4.2.1)
- UCS with Modulus (Unconfined Compressive Strength on Rock Core) (AS4133 4.3.1)
- Point Load Strength Index on Rock Core (AS4133 4.4.1)

The results are presented in the Tables below with the NATA endorsed test certificates presented
in Appendix D to this report.

TABLE 5 – Atterberg Limits and Particle Size Distribution Test Results

Borehole/CPT
No.

Depth
(m)

% Material Type Linear
Shrinkage

(%)

Liquid
Limit
(%)

Plasticity
Index
(%)

Moisture
Content

(%)
MaterialClay

/Silt Sand Gravel

BH1 2.50-2.70 N/A N/A N/A 18.0 68.2 44.2 26.3 Silty CLAY (CH)
*BH1 4.00-4.45 96 4 - N/A N/A N/A N/A Silty CLAY (CH)
BH1 7.00-7.45 N/A N/A N/A 19.4 63.8 37.2 21.4 Silty CLAY (CH)
BH2 1.00-1.45 89 11 - 21.8 67.2 38.8 32.2 Silty CLAY (CH)
BH2 4.00-4.45 N/A N/A N/A 20.6 63.2 34.6 35.6 Silty CLAY (CH)
BH2 5.50-5.86 N/A N/A N/A 16.6 59.8 35.6 32.3 Silty CLAY (CH)

CPT02 0.80-1.40 94 6 - 18.0 76.2 33.0 31.8 Silty CLAY (CH)
CPT04 1.50-2.10 N/A N/A N/A 13.6 62.6 29.0 30.3 Silty CLAY (CH)
CPT05 0.80-1.40 99 1 - 18.0 70.0 32.6 41.4 Silty CLAY (CH)

*Denotes not enough sample for Atterberg Limits test N/A - Not Applicable
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TABLE 6 – Shrink/Swell Test with Swell Pressure Results

Borehole
No. Material Type Depth (m)

Swell
Pressure

(kPa)

Wet
Density
(t/m3)

Moisture
Content

(%)
Shrink

(%)
Swell
(%)

Shrink
Swell Index

Iss (%)
BH2 Silty CLAY (CH) 2.50-2.79 100 1.86 36.1 9.7 1.4 5.8

Note:  CPT samples could not be tested for shrink/swell as they are U40 tube samples.

TABLE 7 – Lime Demand Test Results

TABLE 8 – Soil Aggressivity Test Results (ALS)

Borehole Depth (m) pH
Total

Soluble
Salts

(mg/kg)

Moisture
Content (%)

Saturated
Resistivity
(Ohm cm)

Soluble
Sulfate by
ICPAES
(mg/kg)

Chloride
Discrete
Analysis
(mg/kg)

BH1 10.00-10.45 8.6 178 25.2 1680 <10 70
BH1 14.50-14.95 8.5 116 27.4 1780 <10 50
BH2 1.00-1.45 8.5 266 24.2 1220 <10 100
BH2 14.50-14.95 8.5 109 25.1 3640 <10 40

TABLE 9 - Unconsolidated Undrained Triaxial (3 Stage) Test Results

Borehole Depth (m)
Confining
Pressure

(kPa)

Major
Principal

Stress
(kPa) (σ1)

Minor
Principal

Stress
(kPa) (σ3)

Maximum
Deviator
Stress
(kPa)

Failure
Strain

(%)

BH2 5.50-5.86
50 290 50 240 2.87
100 348 100 248 3.76
200 459 200 259 6.29

BH2 8.50-8.88
50 214 50 164 2.30
100 282 100 182 3.55
200 412 200 212 5.30
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TABLE 10 – Consolidated Undrained Triaxial (3 Stage) Test Results

Borehole Depth
(m)

Confining
Pressure

(kPa)

Major
Principal

Stress
(kPa)
(σ1)

Minor
Principal

Stress
(kPa)
(σ3)

Maximum
Deviator
Stress
(kPa)

Failure
Strain

(%)
Cohesion

(kPa)
Friction
Angle (o)

BH1 5.5-5.8
548 81 16 65 0.98

5 28601 182 53 129 2.69
705 344 105 239 8.40

TABLE 11 – Unconfined Compressive Strength of Rock (UCS) Test Results

Borehole
No.

Sample
Depth (m)

Density
(kg/m3)

Compressive
Strength (MPa)

Corrected
UCS (MPa)

Young’s
Modulus

(GPa)

Poisson
Ratio

Failure Mode

BH1 21.30-21.48 2.13 5.92 5.92 4.96 (Tangent)
5.16 (Secant) 0.118 Shear

BH1 23.30-23.50 2.32 7.5 7.5 N/A N/A Multi shear
Plane

BH2 20.65-20.85 2.30 16.0 16.0 N/A N/A
Mixed Mode/

Tensile
Dominated

BH2 22.70-22.87 2.40 25.5 25.5 N/A N/A Tensile
Dominated

N/A - Not Applicable
TABLE 12 – Point Load Strength Index Test Results

Sample
Number

Borehole
Number Depth (m) Is (MPa) Is(50)

(MPa)
Loading
Direction

Descriptive
Term

522 BH1 18.85 0.34 0.35 Diametral M*
523 BH1 19.25 1.35 1.37 Diametral H
523 BH1 19.25 1.36 1.36 Axial H
524 BH1 19.55 0.25 0.26 Diametral L-M*
525 BH1 19.90 0.61 0.61 Diametral M*
526 BH1 20.25 0.48 0.49 Diametral M
527 BH1 21.50 0.42 0.43 Diametral M*
527 BH1 21.50 0.92 0.89 Axial M
528 BH1 22.35 1.84 1.87 Diametral H
528 BH1 22.35 1.89 1.72 Axial H
529 BH1 22.60 0.59 0.60 Diametral M*
530 BH1 23.50 0.92 0.93 Diametral M*
531 BH1 23.95 1.23 1.24 Diametral H
512 BH2 19.95 0.67 0.68 Diametral M*
513 BH2 20.60 0.93 0.94 Diametral M-H
514 BH2 21.05 1.59 1.61 Diametral H
515 BH2 21.70 1.29 1.31 Diametral H
516 BH2 22.45 2.69 2.73 Diametral H
517 BH2 22.70 0.67 0.68 Diametral M*
517 BH2 22.70 3.39 3.34 Axial VH
518 BH2 22.90 1.75 1.78 Diametral H
518 BH2 22.90 1.27 1.28 Axial H
519 BH2 23.40 1.75 1.78 Diametral H
519 BH2 23.40 1.65 1.55 Axial H
520 BH2 23.80 0.48 0.49 Diametral M
520 BH2 23.80 0.39 0.41 Axial M
521 BH2 24.45 4.08 4.14 Diametral VH

EL: Extremely Low, VL: Very Low, L: Low, M: Medium, H: High, VH: Very High, EH: Extremely High
*Denotes failed along defect plane

All tested samples in boreholes BH1 and BH2 are basalt/andesite.
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7.0 LIMITS OF INVESTIGATION

This Report has been prepared by Morrison Geotechnic Pty Ltd, and may include contributions
from Morrison Geotechnic’s officers and employees, sub-contractors, sub-consultants or agents
(Contributors).

This Report is for the sole benefit and use of the Client, Aussie HydroVac Services, for the sole
purpose of providing geotechnical advice and recommendations in respect of the proposed
development at Stage 1 of the Beaudesert Bypass, Beaudesert (Project).  The Report is only
intended to address those issues expressly described in the scope of work in the Proposal Letter
and this Report.

This Report should not be used or relied upon for any other purpose without Morrison
Geotechnic’s prior written consent. Morrison Geotechnic and the Contributors do not accept any
responsibility or liability in any way whatsoever for the use or reliance of this Report by anyone
other than the Client or by anyone for any purpose other than that for which it has been prepared.

Except with Morrison Geotechnic’s prior written consent, this Report may not be:
(a) released to any other party, whether in whole or in part (other than to the Client’s officers,

employees and advisers);
(b) used or relied upon by any other party; or
(c) filed with any Governmental agency or other person or quoted or referred to in any public

document.

Morrison Geotechnic and the Contributors, do not accept any liability or responsibility whatsoever
for, or in respect of, any use or reliance upon this Report by any third party.  Morrison Geotechnic
is not obliged to enter into discussions with any third party in respect of this Report.

The information (including technical information and information obtained through discussions) on
which this report is based has been provided by the Client and third parties.  Morrison Geotechnic
and the Contributors:
(a) have relied upon and presumed the accuracy of this information;
(b) have not verified the accuracy or reliability of this information (other than as expressly

stated in this Report);
(c) have not made any independent investigations or enquiries in respect of those matters of

which it has no actual knowledge at the time of giving this Report to the Client; and
(d) make no warranty or guarantee, expressed or implied, as to the accuracy or reliability of

this information.

Morrison Geotechnic and the Contributors do not accept responsibility or liability for any incorrect
assumptions related to this Report.  For the avoidance of doubt, this Report:
(a) cannot predict the ground conditions encountered at any untested location because the

ground conditions surrounding a test sampling location (or between any two test sampling
locations) may be different from the test samples we have obtained;

(b) is not an environmental, contamination or hazardous materials assessment; may be
invalid, incomplete or inaccurate (including errors in the scope of work, investigation
methodology, observations, opinions and advice) where the information provided to
Morrison Geotechnic was invalid, incomplete or inaccurate;

(c) is limited to observations of those parts of the site that were accessible at the time of the
field investigation and is not based on observations about areas of the site which were
inaccessible to the investigation equipment (including slopes, heavily vegetated areas or
service corridors); and
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(d) is not a comprehensive representation of the actual site conditions and may only show a
reasonable interpretation of conditions encountered at discrete test locations along with
general site observations.

No warranty or guarantee, whether express or implied, is made in respect of the geotechnical
data, information, advice, opinions and recommendations present in this Report.  In recognition of
the limited use to be made by the Client of this Report, the Client agrees that, to the maximum
extent permitted by law, Morrison Geotechnic and the Contributors shall not be liable  for any
losses, claims, costs, expenses, damages (whether in statute, in contract or tort for negligence or
otherwise) suffered or incurred by the Client or any third party as a result of or in connection with
the information, findings, opinions, estimates, recommendations and conclusions provided in the
course of this Report.

If further information becomes available, or additional assumptions need to be made, Morrison
Geotechnic reserves its right to amend this Report.

If you have any queries please do not hesitate to contact our Gold Coast office.

Yours faithfully

for and on behalf of
MORRISON GEOTECHNIC PTY LIMITED

Encl Site Plan (Sheet 1 to 6 provided by TMR)
Appendix A – Borehole Record Sheets (incl Core Photos & Defect Description sheet)
Appendix B – CPT Test Results
Appendix C – Cross Section through Borehole at Bridge Location (Section A)
Appendix D – Laboratory Test Certificates

Important Information About Your Geotechnical Engineering Report
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APPENDIX A
BOREHOLE RECORD SHEETS
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A
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CH

CH

CH

CH

CH

Sandy CLAY:
Very stiff, high plasticity, dark brown, fine with some
medium grained sand, with root matter, moist.

Silty CLAY:
Very stiff, high plasticity, dark brown with a trace of
orange brown mottling, with some fine grained sand,
moist.

Silty CLAY:
As above but hard and dark grey brown.

Silty CLAY:
As above but with a trace of fine grained sand only.

Silty CLAY:
As above but stiff to very stiff and grey brown.

M

M

M

M

M

VSt

VSt

H

H

St-
VSt

0.1

1

1.45

2.5

4

4.45

PP

SPT

PP

U50

SPT

PP

320 kPa

3,5,5, N-10

350 kPa

PP > 600 kPa

4,5,8, N=13

550 kPa

Morrison Geotechnic Pty Ltd Engineering Log - Borehole
Borehole No.: BH1

Job Number: GE15/160

Client: Aussie HydroVac Services

Project: Proposed Bridge over Spring Creek

Location: Beaudesert Bypass, BeaudesertDate: 21/09/2015

Easting: 498995.30

Northing: 6904497.00

RL: 44.46

Total Depth: 18.60

Drilling Rig: Mobile B40L

Driller: Redlands Drilling

Logged By

Page: 1 of 6

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:
Authorised by: ………………………….

Date: …………………...…...……….…..
Consistency
VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density
VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength
ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results
U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture
D  Dry    M  Moist    W  Wet

Weathering
XW

HW

MW

SW

FR

Extremely
weathered
Highly
weatheredM
oderately
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

44.0

43.0

42.0

41.0

40.0

N/R
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Drilling Information Material Description Test Samples
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8

9.2

6.0

7.0

8.0

9.0

10.0

CH

CH

CH

Silty CLAY:
As above but stiff to very stiff and grey brown.

Silty CLAY:
.As above but very stiff

Silty CLAY:
.As above but stiff to very stiff

M

M

M

-St
VSt

VSt

-St
VSt

5.5

7

7.45

8.5

U50

SPT

PP

U50

PP: 210 kPa

3,4,5, N=9

200-220 kPa

PP: 220-250 kPa

Morrison Geotechnic Pty Ltd Engineering Log - Borehole
Borehole No.: BH1

Job Number: GE15/160

Client: Aussie HydroVac Services

Project: Proposed Bridge over Spring Creek

Location: Beaudesert Bypass, BeaudesertDate: 21/09/2015

Easting: 498995.30

Northing: 6904497.00

RL: 44.46

Total Depth: 18.60

Drilling Rig: Mobile B40L

Driller: Redlands Drilling

Logged By:

Page: 2 of 6

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:
Authorised by: ………………………….

Date: …………………...…...……….…..
Consistency
VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density
VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength
ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results
U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture
D  Dry    M  Moist    W  Wet

Weathering
XW

HW

MW

SW

FR

Extremely
weathered
Highly
weatheredM
oderately
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

S
W

L

39.0

38.0

37.0

36.0

35.0

N/R
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Drilling Information Material Description Test Samples

D
ril

l M
et

ho
d

W
at

er

RL
Hole Depth

(m) S
oi

l O
rig

in

G
ra

ph
ic

 L
og

C
la

ss
ifi

ca
tio

n 
C

od
e

Description W
ea

th
er

in
g

M
oi

st
ur

e

C
on

si
st

en
cy

 -
D

en
si

ty
 - 

S
tre

ng
th

D
C

 T
es

t R
es

ul
ts

Test
Depth Tests Sample/Result

W
as

h 
B

or
in

g 
w

ith
 T

.C
 B

it

11

12.2

12.8

14.2
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CH

CH

CH

CI/CH

CI

BAS

Silty CLAY:
.As above but stiff to very stiff

Silty CLAY:
.As above but grey mottled orange brown

Silty CLAY:
As above but with interbedded sandy layers and with a
trace of fine sized gravel.

Sandy CLAY:
Stiff to very stiff, medium to high plasticity, orange
brown mottled grey, fine to medium grained sand, moist.

Sandy CLAY:
As above but hard and medium plasticity.

BASALT:
Very low strength, extremely weathered, orange brown
and brown mottled dark grey.
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SPT
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SPT

PP
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PP

SPT

3,3,4, N=7

180-210 kPa

3,4,5, N=9

200-220 kPa

5,8,8, N=16

200 kPa

11,22,30, N=52

Morrison Geotechnic Pty Ltd Engineering Log - Borehole
Borehole No.: BH1

Job Number: GE15/160

Client: Aussie HydroVac Services

Project: Proposed Bridge over Spring Creek

Location: Beaudesert Bypass, BeaudesertDate: 21/09/2015

Easting: 498995.30

Northing: 6904497.00

RL: 44.46

Total Depth: 18.60

Drilling Rig: Mobile B40L

Driller: Redlands Drilling

Logged By:

Page: 3 of 6

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:
Authorised by: ………………………….

Date: …………………...…...……….…..
Consistency
VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density
VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength
ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results
U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture
D  Dry    M  Moist    W  Wet

Weathering
XW

HW

MW

SW

FR

Extremely
weathered
Highly
weatheredM
oderately
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

34.0

33.0

32.0

31.0

30.0

N/R
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Drilling Information Material Description Test Samples
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B
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BASALT:
Very low strength, extremely weathered, orange brown
and brown mottled dark grey.

BASALT:
.As above but low strength

BASALT:
As above but medium strength and highly to moderately

.weathered

XW

XW

-HW
MW

VLS

LS

MS

16

17.5

SPT

SPT

30/60mm

30/120mm

Morrison Geotechnic Pty Ltd Engineering Log - Borehole
Borehole No.: BH1

Job Number: GE15/160

Client: Aussie HydroVac Services

Project: Proposed Bridge over Spring Creek

Location: Beaudesert Bypass, BeaudesertDate: 21/09/2015

Easting: 498995.30

Northing: 6904497.00

RL: 44.46

Total Depth: 18.60

Drilling Rig: Mobile B40L

Driller: Redlands Drilling

Logged By:

Page: 4 of 6

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:
Authorised by: ………………………….

Date: …………………...…...……….…..
Consistency
VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density
VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength
ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results
U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture
D  Dry    M  Moist    W  Wet

Weathering
XW

HW

MW

SW

FR

Extremely
weathered
Highly
weatheredM
oderately
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

29.0

28.0

27.0

26.0

25.0

18.60m: BOREHOLE CONTINUED
AS A COREHOLE - ROCK

ROLLER REFUSAL

N/R
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Estimated
Strength

Defect
Spacing

(mm)

0.35

1.36/1.37

0.26*

0.61

Drilling Information Material Description Rock Mass Defects
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COMMENCE NMLC CORING @
18.60m

Defect Description

type, inclination,planarity, roughness,
coating, thickness

Description W
ea

th
er

in
g

IS(50)

MPa R
Q

D
 %

N
M

LC
 C

or
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g

18.7

19.1

19.24
19.3

19.84

15.5

16.0

16.5

17.0

17.5

18.0

18.5

19.0

19.5

20.0

B
ed

ro
ck BAS

BAS

BAS

BAS

BAS

CON

BASALT:
Very high strength, slightly weathered, dark

.(grey, vesicular (possible andesite
BASALT:
As above but high strength and moderately
to slightly weathered, random feldspar

.veining throughout
BASALT:
As above but with no feldspar veining.
BASALT:
As above but feldspar veining throughout.
BASALT:
As above but with minor feldspar veining.
CONGLOMERATE: High strength,
moderately weathered, dark grey.

S
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M
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M
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W
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M
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M
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E
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V
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LS M
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H
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V
H

S
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H
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15
%

30 10
0

30
0

10
00

30
00

BZ 30mm

J10o, Un/Ro,Cn,C

J45o, Un/Ro,Cn,O
J10o, Un/Ro,Cn,C
VN5o, Feldspar
SZ10o, 10mm
J5o, Pl/Sm,Cn,O
J5o, Pun/Ro,Cn,O, feldspar 1mm
J10o, Un/Ro,Ct,O some VLS
J65o, Un/Ro,Vr,O
Random Feldspar veining, 60mm

SZ15o, 20mm
BZ 40mm some VLS

J20o, Pl/Ro,Cn,O
BZ 30mm

J40o, Pl/Sm,Cn,O

Comments:

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole
Borehole No.:BH1

Job Number:GE15/160

Client:Aussie HydroVac Services

Project:Proposed Bridge over Spring Creek

Location:Beaudesert Bypass, BeaudesertDate:21/09/2015

Easting: 498995.30

Northing: 6904497.00

RL: 44.46

Total Depth: 24.00

Drilling Rig:Mobile B40L

Driller:Redlands Drilling

Logged By

Page:5 of 6

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:
Authorised by: ………………………….

Date: …………………...…...……….…..
Consistency
VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density
VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength
ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Defects
Refer to Attached Defect
Description Sheet

Moisture
D  Dry    M  Moist    W  Wet

Weathering
XW

HW

MW

SW

FR

Extremely weathered

Highly weathered

Moderately weathered

Slightly weathered

Fresh

Water

Water level
on date shown

Water inflow

Water outflow

29.0

28.5

28.0

27.5

27.0

26.5

26.0

25.5

25.0

24.5

N/R
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Estimated
Strength

Defect
Spacing

(mm)

0.49

0.43*/0.89

1.87/1.72

0.60*

0.93*

1.24

Defect Description

type, inclination,planarity, roughness,
coating, thickness

Description W
ea

th
er
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g

IS(50)

MPa R
Q

D
 %

Drilling Information Material Description Rock Mass Defects
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N
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g 20.05

20.3

21

21.7

22.55

20.5

21.0

21.5

22.0

22.5

23.0

23.5

24.0

24.5

25.0

BAS

BAS

BAS

BAS

BAS

BAS

BASALT/ANDESITE:
Medium strength, moderately to slightly
weathered, dark grey.
BASALT/ANDESITE:
.As above but feldspar veining throughout

BASALT/ANDESITE:
As above but no feldspar veining, vesicles
present and lenses of feldspar.

BASALT/ANDESITE:
As above but high strength and slightly
weathered.

BASALT/ANDESITE:
As above but high strength.

BASALT/ANDESITE:
As above but with feldspar veining
throughout.

M
W

-S
W

M
W

-S
W

M
W

-S
W

S
W

S
W

S
W

E
LS

V
LS

LS M
S

H
S

V
H

S
E

H
S

18
%

72
%

57
%

30 10
0

30
0

10
00

30
00

CZ 50mm

BZ 300mm

J5o, Un/Ro,Cn,O
J15o, Un/Ro,Cn,O
CZ 20mm
SZ40o, 20mm
J5o, Un/Ro,Cn,O
J10o, Un/Ro,Cn,O
J50o, Pl/Ro,Cn,O
J40o, Un/Ro,Cn,O

J5o, Pl/Ro,Cn,O

J35o, Pl/Ro,Ct,C, Cly 7mm
J25o, Un/Ro,Cn,O
BZ 50mm

J15o, Un/Ro,Cn,O

J30o, Un/Sm,Cn,O
J5o, Pl/Ro,Cn,O
J50, Pl/Ro,Cn,O
Random feldspar veining, 260mm
J5o, Pl/Ro,Cn,O
Random feldspar veining, 20mm
J5o, Pl/Ro,Cn,C
J5o, Pl/Ro,Cn,C
J25o, Un/Ro,Cn,C
J15o, Un/Ro,Cn,O
J30o, Un/Ro,Cn,O
VN5o, Feldspar
J15o, Un/Ro,Cn,C
J5o, Pl/RO,CN,C
J15o, Pl/Ro,Cn,O
J10o, Pl/Ro,Cn,O
VN10o, Feldspar, some VLS
VN10o, Feldspar
J10o, Pl/Ro,CN,O
Random feldspar veining, 50mm
J60o, Un/Ro,Vr,O, VLS 4mm
J5o, Pl/Ro,F,T, VLS 2mm
J15o, Un/Ro,Cn,O

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole
Borehole No.:BH1

Job Number:GE15/160

Client:Aussie HydroVac Services

Project:Proposed Bridge over Spring Creek

Location:Beaudesert Bypass, BeaudesertDate:21/09/2015

Easting: 498995.30

Northing: 6904497.00

RL: 44.46

Total Depth: 24.00

Drilling Rig:Mobile B40L

Driller:Redlands Drilling

Logged By

Page:6 of 6

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:
Authorised by: ………………………….

Date: …………………...…...……….…..
Consistency
VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density
VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength
ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Defects
Refer to Attached Defect
Description Sheet

Moisture
D  Dry    M  Moist    W  Wet

Weathering
XW

HW

MW

SW

FR

Extremely weathered

Highly weathered

Moderately weathered

Slightly weathered

Fresh

Water

Water level
on date shown

Water inflow

Water outflow

24.0

23.5

23.0

22.5

22.0

21.5

21.0

20.5

20.0

19.5

24.00m: BOREHOLE
TERMINATED

N/R
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Engineers: 
Geologists:
Laboratory:

ABN: 51 009 878 899
Unit 5/36 Lawrence Drive Nerang 4211        Ph:  5596 1599
Email: goldcoastlab@morrisongeo.com.au   Fax: 5527 2027

Project No  :

Client  :
Geotechnical Investigation - Beaudesert Town Centre Bypass,
Stage 1, Bridge Over Spring Creek

Core Photo - Borehole BH1: 18.60m to 24.00m

Aussie HydroVac Services

GE15/160

Map Description  :

Project  :

Not to ScaleScale :Date: 24/9/15

Job Number: GE15/160
Client: Aussie HydroVac Services
Project: Beaudesert Town Centre Bypass, Stage 1 - Bridge Over Spring Creek
Location: Lot 1 on RP7503, Helen Street, Beaudesert
Borehole: BH1
Depth Range: 18.60m to 24.00m

Commence NMLC Coring @ 18.60m

19
.3

0m

20.05m

21.30m

22.30m

22.55m

Terminated
@ 24.00m

Not relevantRele
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DTMR

RTI 135/06103 - File 1 - Page 24 of 85



Drilling Information Material Description Test Samples
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A
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CH

CH

CH
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Sandy CLAY:
Very stiff, high plasticity, dark brown, fine to medium
grained sand, with root matter, moist.

Silty CLAY:
Very stiff, high plasticity, dark brown, with a trace of fine
to medium grained sand, moist.

Silty CLAY:
As above but dark grey brown/black.

Silty CLAY:
As above but dark grey brown with minor orange brown
mottling and with some fine grained sand.

M

M

M

M

VSt

VSt

VSt

VSt

0.20.2

1

1.45

2

2.5

4

4.45

PP

D

SPT

PP

PP

U50

SPT

PP

240 kPa

4,6,7, N=13

310 kPa

240 kPa

PP: 340 kPa

3,5,6, N=11

250-270 kPa

Morrison Geotechnic Pty Ltd Engineering Log - Borehole
Borehole No.: BH2

Job Number: GE15/160

Client: Aussie HydroVac Services

Project: Proposed Bridge over Spring Creek

Location: Beaudesert Bypass, BeaudesertDate: 22/09/2015

Easting: 498977.50

Northing: 6904459.00

RL: 44.28

Total Depth: 19.10

Drilling Rig: Mobile B40L

Driller: Redlands Drilling

Logged By:

Page: 1 of 6

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:
Authorised by: ………………………….

Date: …………………...…...……….…..
Consistency
VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density
VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength
ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results
U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture
D  Dry    M  Moist    W  Wet

Weathering
XW

HW

MW

SW

FR

Extremely
weathered
Highly
weatheredM
oderately
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

44.0

43.0

42.0

41.0

40.0

N/R
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Drilling Information Material Description Test Samples

D
ril

l M
et

ho
d

W
at

er

RL
Hole Depth

(m) S
oi

l O
rig

in

G
ra

ph
ic

 L
og

C
la

ss
ifi

ca
tio

n 
C

od
e

Description W
ea

th
er

in
g

M
oi

st
ur

e

C
on

si
st

en
cy

 -
D

en
si

ty
 - 

S
tre

ng
th

D
C

 T
es

t R
es

ul
ts

Test
Depth Tests Sample/Result
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6

7

8.5

6.0

7.0

8.0

9.0

10.0

CH

CH

CH

CH

Silty CLAY:
As above but dark grey brown with minor orange brown

.mottling and with some fine grained sand

Silty CLAY:
As above but with some fine to medium grained sand.

Silty CLAY:
As above but stiff to very stiff.

Silty CLAY:
As above but grey brown and stiff.

M

M

M

M

VSt

VSt

St-
VSt

St

5.5

7

7.45

8.5

U50

SPT

PP

U50

290-320 kPa

4,4,6, N=10

190-240 kPa

150-170 kPa

Morrison Geotechnic Pty Ltd Engineering Log - Borehole
Borehole No.: BH2

Job Number: GE15/160

Client: Aussie HydroVac Services

Project: Proposed Bridge over Spring Creek

Location: Beaudesert Bypass, BeaudesertDate: 22/09/2015

Easting: 498977.50

Northing: 6904459.00

RL: 44.28

Total Depth: 19.10

Drilling Rig: Mobile B40L

Driller: Redlands Drilling

Logged By:

Page: 2 of 6

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:
Authorised by: ………………………….

Date: …………………...…...……….…..
Consistency
VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density
VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength
ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results
U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture
D  Dry    M  Moist    W  Wet

Weathering
XW

HW

MW

SW

FR

Extremely
weathered
Highly
weatheredM
oderately
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

S
W

L

39.0

38.0

37.0

36.0

35.0

N/R
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Drilling Information Material Description Test Samples
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Depth Tests Sample/Result

W
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10

10.9

12.8

14

11.0

12.0

13.0

14.0

15.0

R
es

id
ua

l

CH

CH

CH

CI

Silty CLAY:
As above but very stiff.

Sandy CLAY:
Very stiff, high plasticity, brown with grey mottling, fine
to medium grained sand, with a trace of fine sized
gravel, moist.

Sandy CLAY:
As above but grey mottled brown and orange brown and
with minor interbedded layers of fine to coarse sized
gravel.

Sandy CLAY:
Very stiff to hard, medium plasticity, orange brown
mottled grey, fine to medium grained sand, with some
fine sized gravel, moist.

M

M

M

M

VSt

VSt

VSt

VSt-H

10

10.45

11.5

11.9
5

13

13.45

14.5

SPT

PP

SPT

PP

SPT

PP

SPT

3,5,6, N=11

210 kPa

6,7,10, N=17

350 kPa

6,10,10, N=20

320 kPa

10,8,15, N-23

Morrison Geotechnic Pty Ltd Engineering Log - Borehole
Borehole No.: BH2

Job Number: GE15/160

Client: Aussie HydroVac Services

Project: Proposed Bridge over Spring Creek

Location: Beaudesert Bypass, BeaudesertDate: 22/09/2015

Easting: 498977.50

Northing: 6904459.00

RL: 44.28

Total Depth: 19.10

Drilling Rig: Mobile B40L

Driller: Redlands Drilling

Logged By:

Page: 3 of 6

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:
Authorised by: ………………………….

Date: …………………...…...……….…..
Consistency
VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density
VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength
ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results
U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture
D  Dry    M  Moist    W  Wet

Weathering
XW

HW

MW

SW

FR

Extremely
weathered
Highly
weatheredM
oderately
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

34.0

33.0

32.0

31.0

30.0

N/R
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Drilling Information Material Description Test Samples
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Depth Tests Sample/Result
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15.5

17.65

18.6

19

16.0

17.0

18.0

19.0

20.0

R
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l
B
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ro

ck

CI

CI

BAS

BAS

BAS

Sandy CLAY:
Very stiff to hard, medium plasticity, orange brown
mottled grey, fine to medium grained sand, with some
fine sized gravel, moist.

Sandy CLAY:
As above but hard and with a trace of fine sized gravel
only.

BASALT:
Very low strength, extremely weathered, dark grey
mottled orange brown.

BASALT:
As above but low strength and extremely to highly
weathered.

BASALT: As above but medium strength and highly to
moderately weathered.

XW

XW-
HW

HW-
MW

M

M

VSt-H

H

VLS

LS

MS

16

16.45

17.5

19

SPT

PP

SPT

SPT

8,11,13, N=24

380-400 kPa

19,30/150mm

30/100mm (HB)

Morrison Geotechnic Pty Ltd Engineering Log - Borehole
Borehole No.: BH2

Job Number: GE15/160

Client: Aussie HydroVac Services

Project: Proposed Bridge over Spring Creek

Location: Beaudesert Bypass, BeaudesertDate: 22/09/2015

Easting: 498977.50

Northing: 6904459.00

RL: 44.28

Total Depth: 19.10

Drilling Rig: Mobile B40L

Driller: Redlands Drilling

Logged By:

Page: 4 of 6

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:
Authorised by: ………………………….

Date: …………………...…...……….…..
Consistency
VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density
VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength
ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Tests & Results
U50
D
SPT

PP
S
DC

Undisturbed 50mm diam tube.
Disturbed sample.
Standard Penetration Test, N = number of blows to drive 50mm sampler
300mm with a 63.6kg hammer falling 762mm.
Hand penetrometer estimate of unconfined compressive strength, kPa.
Vane shear value kPa
Dynamic Cone test, 9.09kg hammer, fall 508mm, driving 20mm, 30 deg
taper cone fitted to rods of smaller section.
From AS1289-1993 Methods of Testing Soils for Engineering Purposes

Moisture
D  Dry    M  Moist    W  Wet

Weathering
XW

HW

MW

SW

FR

Extremely
weathered
Highly
weatheredM
Moderately
weathered
Slightly
weathered
Fresh

Water

Water level
on date shown

Water inflow

Water outflow

29.0

28.0

27.0

26.0

25.0 19.10m: BOREHOLE CONTINUED
AS A COREHOLE

N/R
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Estimated
Strength

Defect
Spacing

(mm)

0.68

Drilling Information Material Description Rock Mass Defects
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COMMENCE NMLC CORING @
19.10m

Defect Description

type, inclination,planarity, roughness,
coating, thickness

Description W
ea

th
er

in
g

IS(50)

MPa R
Q

D
 %

N
M

LC
 C

or
in

g

19.55

15.5

16.0

16.5

17.0

17.5

18.0

18.5

19.0

19.5

20.0

B
ed

ro
ck BAS

BAS

BASALT:
Medium strength, moderately weathered,
dark grey, highly fractured to fragmented,
vesicular (possible andesite).

BASALT:
As above but high strength, moderately to
slightly weathered, fractured and with minor
feldspar veining.

M
W

M
W

-S
W

E
LS

V
LS

LS M
S

H
S

V
H

S
E

H
S

9%

30 10
0

30
0

10
00

30
00

HFZ 250mm

CZ 30mm
VN5o, Feldspar
CZ 20mm
J5oUn/Ro,Cn,O ,
J20o, Un/Ro,Cn,O
CZ 20mm
J5o, Un/Ro,Cn,O
BZ 90mm
VN15o, Feldspar
J5oUn/Ro,Cn,O ,

Comments:

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole
Borehole No.:BH2

Job Number:GE15/160

Client:Aussie HydroVac Services

Project:Proposed Bridge over Spring Creek

Location:Beaudesert Bypass, BeaudesertDate:22/09/2015

Easting: 498977.50

Northing: 6904459.00

RL: 44.28

Total Depth: 24.50

Drilling Rig:Mobile B40L

Driller:Redlands Drilling

Logged By

Page:5 of 6

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:
Authorised by: ………………………….

Date: …………………...…...……….…..
Consistency
VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density
VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength
ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Defects
Refer to Attached Defect
Description Sheet

Moisture
D  Dry    M  Moist    W  Wet

Weathering
XW

HW

MW

SW

FR

Extremely weathered

Highly weathered

Moderately weathered

Slightly weathered

Fresh

Water

Water level
on date shown

Water inflow

Water outflow

29.0

28.5

28.0

27.5

27.0

26.5

26.0

25.5

25.0

24.5

N/R
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Estimated
Strength

Defect
Spacing

(mm)

0.94

1.61

1.31

2.73

0.68*/3.34

1.78*/1.28*

1.78/1.55

0.49/0.41

4.14

Defect Description

type, inclination,planarity, roughness,
coating, thickness

Description W
ea

th
er

in
g

IS(50)

MPa R
Q

D
 %

Drilling Information Material Description Rock Mass Defects

D
ril

l M
et

ho
d

W
at

er

RL
Hole Depth

(m) So
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G
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ic
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N
M

LC
 C

or
in

g

20.5

21.65

22

22.4

23.1

23.5

23.8

24.2

20.5

21.0

21.5

22.0

22.5

23.0

23.5

24.0

24.5

25.0

BAS

BAS

BAS

BAS

BAS

BAS

BAS

CON

BAS

BASALT:
As above but high strength, moderately to
slightly weathered, fractured and with minor

.feldspar veining

BASALT:
As above but high strength, slightly
weathered, with felspar veining.

BASALT:
As above but with feldspar veining
throughout.

BASALT:
As above but with no feldspar veining.

BASALT:
As above but very high strength and with
feldspar veining throughout.

BASALT:
As above but high strength and with no
feldspar veining.

BASALT/ANDESITE:
As above but with vesicles present.

CONGLOMERATE:
Medium strength, moderately weathered,
dark grey.

BASALT/ANDESITE:
High to very high strength, moderately
weathered, grey brown, with vesicles
present, with minor feldspar veining.

M
W

-S
W

S
W

S
W

S
W

S
W

S
W

S
W

M
W

M
W

E
LS

V
LS

LS M
S

H
S

V
H

S
E

H
S

9%
63

%
61

%

30 10
0

30
0

10
00

30
00

J10oUn/Ro,Cn,O ,
VN5oFeldspar ,
SZ 30mm

J5oUn/Ro,Cn,O ,
J5oPl/Ro,Cn,C ,
BZ 190mm

J5oPl/Ro,Cn,O ,
BZ 70mm

VN35oFeldspar ,
Random feldspar veining, 30mm
J5oUn/Ro,Cn,O ,
J15oUn/Ro,Cn,O ,
VN15oFeldspar ,
J25oUn/Ro,Cn,O ,
CZ 40mm

VN15oFeldspar ,
J5oUn/Ro,Cn,O ,
CZ 50mm

J10oUn/Ro,Cn,O ,
BZ 20mm
J10oPl/Ro,Cn,O ,
J5oPl/Ro,Cn,O ,
Random felspar veining, 70mm

J5oUn/Ro,Cn,O ,
J25oUn/Ro,Cn,O ,

HFZ 50mm
J10oPl/Ro,Cn,O ,
J5oPl/Ro,Cn,O ,
HFZ 90mm
Random felspar veining, 150mm

SZ15o20mm, Cly ,
VN5oFeldspar ,
J15oUn/Ro,Cn,C ,
Random feldspar veining, 150mm
J5oUn/Ro,Cn,O ,
J5oUn/Ro,Cn,O ,
Random feldspar veining, 130mm

J10oUn/Ro,Cn,C ,
HFZ 130mm

J5oPl/Ro,Cn,O ,
BZ 20mm

J5oUn/Ro,Cn,O ,
J5oPl/Ro,Cn,C ,
J10oUn/Ro,Cn,O ,
J15oUn/Ro,Cn,O ,

J10oUn/Ro,Cn,C ,
J10oUn/Ro,Cn,O ,

J35oUn/Ro,Cn,C ,

J10oPl/Ro,Ct,O ,

Morrison Geotechnic Pty Ltd Engineering Log - Cored Borehole
Borehole No.:BH2

Job Number:GE15/160

Client:Aussie HydroVac Services

Project:Proposed Bridge over Spring Creek

Location:Beaudesert Bypass, BeaudesertDate:22/09/2015

Easting: 498977.50

Northing: 6904459.00

RL: 44.28

Total Depth: 24.50

Drilling Rig:Mobile B40L

Driller:Redlands Drilling

Logged By

Page:6 of 6

A.B.N. 051 009 878 899
PO Box 3063, Darra, QLD 4076
Phone: (07) 3279 0900  Fax: (07) 3279 0955

Comments:
Authorised by: ………………………….

Date: …………………...…...……….…..
Consistency
VS
S
F
St
VSt
H

Very soft
Soft
Firm
Stiff
Very stiff
Hard

Density
VL
L
MD

D
VD

Very loose
Loose
Medium
dense
Dense
Very dense

Rock Strength
ELS

VLS
LS
MS
HS
VHS
EHS

Extremely
low
Very low
Low
Medium
High
Very high
Extremely
high

Defects
Refer to Attached Defect
Description Sheet

Moisture
D  Dry    M  Moist    W  Wet

Weathering
XW

HW

MW

SW

FR

Extremely weathered

Highly weathered

Moderately weathered

Slightly weathered

Fresh

Water

Water level
on date shown

Water inflow

Water outflow

24.0

23.5

23.0

22.5

22.0

21.5

21.0

20.5

20.0

19.5

24.50m: BOREHOLE
TERMINATED

N/R
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Engineers:  
Geologists: 
Laboratory: 

ABN: 51 009 878 899
Unit 1/5 Brendan Drive Nerang 4211        Ph:  5596 1599
Email: goldcoastlab@morrisongeo.com.au   Fax: 5527 2027

Project No  :

Client  :
Geotechnical Investigation - Beaudesert Town Centre Bypass,
Stage 1, Bridge Over Spring Creek

Core Photo - Borehole BH2: 19.10m to 24.50m

Aussie HydroVac Services

GE15/160

Map Description  :

Project  :

Not to ScaleScale :Date: 24/9/15

Job Number: GE15/160
Client: Aussie HydroVac Services
Project: Beaudesert Town Centre Bypass, Stage 1 - Bridge Over Spring Creek
Location: Lot 43 on RP7501, Helen Street, Beaudesert
Borehole: BH2
Depth Range: 19.10m to 24.50m
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21
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5m
22
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5m
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Commence NMLC Coring @ 19.10m

Terminated
@ 24.50m
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APPENDIX B
CPT TEST RESULTS

Rele
as

ed
 un

de
r R

TI - 
DTMR

RTI 135/06103 - File 1 - Page 33 of 85



N/R

N/R

Rele
as

ed
 un

de
r R

TI - 
DTMR

RTI 135/06103 - File 1 - Page 34 of 85



N/R

N/R

Rele
as

ed
 un

de
r R

TI - 
DTMR

RTI 135/06103 - File 1 - Page 35 of 85



N/R

N/R

Rele
as

ed
 un

de
r R

TI - 
DTMR

RTI 135/06103 - File 1 - Page 36 of 85



N/R

N/R

Rele
as

ed
 un

de
r R

TI - 
DTMR

RTI 135/06103 - File 1 - Page 37 of 85



N/R

N/R

Rele
as

ed
 un

de
r R

TI - 
DTMR

RTI 135/06103 - File 1 - Page 38 of 85



N/R

N/R

Rele
as

ed
 un

de
r R

TI - 
DTMR

RTI 135/06103 - File 1 - Page 39 of 85



N/R

N/R

Rele
as

ed
 un

de
r R

TI - 
DTMR

RTI 135/06103 - File 1 - Page 40 of 85



N/R

N/R

Rele
as

ed
 un

de
r R

TI - 
DTMR

RTI 135/06103 - File 1 - Page 41 of 85



PORE PRESSURE DISSIPATION TEST RESULT

Aussie Hydrovac
Beaudesert Bypass
Beaudesert QLD

 CPT-07a
Depth: -2.6m

Tested By: 
Test Duration: 21 Hours, 2 Minutes
Test Date: 27/09/2015
Job No: G15-09-07
Cone: S15CFIIP.S11105
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u
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o

t o
f T

im
e (s) 

N
ote - If there is a dashed blue line plotted then it is an adjusted 

plot.  O
n this plot the tim

e values have been adjusted - m
aking the 

point of highest pore pressure the start tim
e for the graph.  IG

S
 

does not recom
m

end this form
 of plotting nor recom

m
end against it -

but w
e are aw

are that som
e clients re-plot our data in this form

at to 
assist w

ith their analysis of our P
ore P

ressure D
issipation T

ests.
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APPENDIX D
LABORATORY TEST CERTIFICATES
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Client : AUSSIE HYDROVAC SERVICES Report Number:
Address : 359 CALIFORNIA CREEK ROAD, CORNUBIA, QLD, 4130 Report Date :
Project Name : BEAUDESERT BYPASS - STAGE 1 Order Number :
Project Number : GE15/160 Test Method :
Location: BEAUDESERT

Sample Number : 211698

Sampling Method : -

Sampled By :

Date Sampled : 21/09/2015

Date Tested : 07/10/2015

Material Type :

Material Source :

Remarks :

100

Lot Number :

Specification Number :

AS Sieve
Size(mm)

Percent
Passing

Specification
Limits

Test Number :

Particle Size Distribution Report
GE15-160.1/1

07/10/2015

Q103A
Page 1 of 1

SAMPLE LOCATION

 BH 1

 4.00 - 4.45m

 D (SPT)

75

63

53

37.5

26.5

19.0

16.0

13.2

9.5

6.7

4.75

2.36 100

1.18

0.600

0.425 100

0.300

0.150

0.075 96

APPROVED SIGNATORY

Document Code RFO142-4

Accredited for compliance with ISO/IEC 17025.

(Gold Coast)  - GOLD COAST MANAGER
NATA Accreditation Number

1169

Not relevant

Not relevant

N/R
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Client : AUSSIE HYDROVAC SERVICES Report Number: GE15-160.3/1

Address : 359 CALIFORNIA CREEK ROAD, CORNUBIA, QLD, 4130 Report Date : 07/10/2015

Project Name : BEAUDESERT BYPASS - STAGE 1 Order Number :
Project Number : GE15/160 Test Method : Q104D

Location: BEAUDESERT

Sample Number : 211699

Test Number :

Date Sampled : 21/09/2015

Date Tested : 02/10/2015

Sampled By :

Sampling Method : -

Material Source :

Material Type :

Sample Location :  BH 1

7.0 - 7.45m

Atterberg Limits Report

Page 1 of 1

 D (SPT)

Lot Number :

Moisture Method : Q102A

Sample History :

Sample Preparation : Dry

Notes : cracking and curling

Mould Length (mm) : 150.0

Liquid Limit (%) : 63.8

Plastic Limit (%) : 26.6

Plasticity Index (%) : 37.2

Linear Shrinkage (%) : 19.4

Specification Number :

Liquid Limit - Max :

Plasticity Index - Max :

Linear Shrinkage - Max :

Remarks :

SPECIFICATION DETAILS

-

APPROVED SIGNATORY

Document Code RFO26-6

Accredited for compliance with ISO/IEC 17025.

(Gold Coast)  - GOLD COAST MANAGER
NATA Accreditation Number :

1169

N/R

Not relevant

Not relevant
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Client : AUSSIE HYDROVAC SERVICES Report Number:
Address : 359 CALIFORNIA CREEK ROAD, CORNUBIA, QLD, 4130 Report Date :
Project Name : BEAUDESERT BYPASS - STAGE 1 Order Number :
Project Number : GE15/160 Test Method :
Location: BEAUDESERT

Sample Number : 211945

Sampling Method : -

Sampled By :

Date Sampled : 22/09/2015

Date Tested : 12/10/2015

Material Type : DISTURBED

Material Source : INSITU

Remarks :

100

Lot Number :

Specification Number :

AS Sieve
Size(mm)

Percent
Passing

Specification
Limits

Test Number :

Quality of Materials Report
GE15-160.5/1

14/10/2015

Q103A
Page 1 of 1

SAMPLE LOCATION

 BH 2

 1.0 - 1.45m

 D

75.0

63.0

53.0

37.5

26.5

19.0

16.0

13.2

9.5

6.7

4.75

2.36 100

1.18

0.600

0.425 98

0.300

0.150

0.075 89

Results Results Specification

67.2 3802

28.4 2136

38.8 0.91

21.8Linear Shrinkage (%) : Q106

APPROVED SIGNATORY

Plastic Limit (%) : Q105 LS x % Passing 0.425mm

Plasticity Index (%) : Q105 Ratio of % Passing (0.075 / 0

Test Method

Liquid Limit (%) : Q104D Weighted PI :

Document Code

Accredited for compliance with ISO/IEC 17025.

(Gold Coast)  - GOLD COAST MANAGER
NATA Accreditation Number

1169

N/R

Not relevant

Not relevant
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Client : AUSSIE HYDROVAC SERVICES Report Number: GE15-160.6/1

Address : 359 CALIFORNIA CREEK ROAD, CORNUBIA, QLD, 4130 Report Date : 14/10/2015

Project Name : BEAUDESERT BYPASS - STAGE 1 Order Number :
Project Number : GE15/160 Test Method : Q104D

Location: BEAUDESERT

Sample Number : 211946

Test Number :

Date Sampled : 22/09/2015

Date Tested : 08/10/2015

Sampled By :

Sampling Method : -

Material Source : INSITU

Material Type : DISTURBED

Sample Location :  BH 2

 4.0 - 4.45m

Atterberg Limits Report

Page 1 of 1

 D

Lot Number :

Moisture Method : Q102A

Sample History :

Sample Preparation : Dry

Notes : curling

Mould Length (mm) : 150.0

Liquid Limit (%) : 63.2

Plastic Limit (%) : 28.6

Plasticity Index (%) : 34.6

Linear Shrinkage (%) : 20.6

Specification Number :

Liquid Limit - Max :

Plasticity Index - Max :

Linear Shrinkage - Max :

Remarks :

SPECIFICATION DETAILS

-

APPROVED SIGNATORY

Document Code RFO26-6

Accredited for compliance with ISO/IEC 17025.

(Gold Coast)  - GOLD COAST MANAGER
NATA Accreditation Number :

1169

N/R

Not relevant

Not relevant
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Brisbane
346A Bilsen Road, 
Geebung
QLD  4034                 
Ph: +61 7 3265 5656

Perth
2 Kimmer Place,  
Queens Park             
WA  6107                
Ph: +61 8 9258 8323Soil      Rock      Calibration

chrispgo22

James

Client Report No.

Project Test Date
Report Date

15100186 15100188 - - - -

BH 1 BH 2 - - - -

2.50-2.70 5.50-5.86 - - - -

68.2 59.8 - - - -

24.0 24.2 - - - -

Plasticity Index (%) 44.2 35.6 - - - -

Linear Shrinkage (%) 18.0 16.6 - - - -

Moisture Content (%) 26.3 32.3 - - - -

- - - - - -

- - - - - -

- - - - - -

- - - - - -

- - - - - -

Plasticity Index (%) - - - - - -

Linear Shrinkage (%) - - - - - -

Moisture Content (%) - - - - - -

NOTES/REMARKS: The samples were tested oven dried, dry sieved and in a 125-250mm mould.

Sample/s supplied by the client *  Crumbling occurred  +  Curling occurred Page 1 of 1 REP04702

Laboratory No. 9926

Depth (m)

Trilab Pty Ltd     ABN 25 065 630 506
 Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

 The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.

Liquid Limit (%)

Plastic Limit (%)

 ATTERBERG LIMITS TEST REPORT
Test Method: QMRD Q102A, Q104A, Q104D, Q105, Q106

Morrison Geotechnic Pty Ltd

GE15/160 - Geotech Investigation - Bridge, 
Beaudesert Bypass

15100186-AL

27/10/2015
14/10/15-26/10/15

Sample No.

Client ID

Depth (m)

Client ID

Sample No.

Plastic Limit (%)

Liquid Limit (%)

Authorised SignatoryAccredited for compliance with ISO/IEC 17025. 
The results of the tests, calibrations, and/or measurements included 

in this document are traceable to Australian/National Standards. 
 

Tested at Trilab Brisbane Laboratory. 

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING

Not relevant
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Client : AUSSIE HYDROVAC SERVICES Report Number:
Address : 359 CALIFORNIA CREEK ROAD, CORNUBIA, QLD, 4130 Report Date :
Project Name : BEAUDESERT BYPASS - STAGE 1 Order Number :
Project Number : GE15/160 Test Method :
Location: BEAUDESERT

Sample Number : 212612

Sampling Method : -

Sampled By :

Date Sampled : 12/09/2015

Date Tested : 30/10/2015

Material Type : U40

Material Source : INSITU

Remarks :

100

Lot Number :

Specification Number :

AS Sieve
Size(mm)

Percent
Passing

Specification
Limits

Test Number :

Quality of Materials Report
GE15-160.8/1

30/10/2015

Q103A
Page 1 of 1

SAMPLE LOCATION

 CPT 02

 0.8 - 1.4m

 U40

75.0

63.0

53.0

37.5

26.5

19.0

16.0

13.2

9.5

6.7

4.75

2.36 100

1.18

0.600

0.425 100

0.300

0.150

0.075 94

Results Results Specification

76.2 3300

43.2 1800

33.0 0.94

18.0Linear Shrinkage (%) : Q106

APPROVED SIGNATORY

Plastic Limit (%) : Q105 LS x % Passing 0.425mm

Plasticity Index (%) : Q105 Ratio of % Passing (0.075 / 0

Test Method

Liquid Limit (%) : Q104D Weighted PI :

Document Code

Accredited for compliance with ISO/IEC 17025.

(Gold Coast)  - GOLD COAST MANAGER
NATA Accreditation Number

1169

N/R

Not relevant

Not relevant
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Client : AUSSIE HYDROVAC SERVICES Report Number: GE15-160.10/1

Address : 359 CALIFORNIA CREEK ROAD, CORNUBIA, QLD, 4130 Report Date : 30/10/2015

Project Name : BEAUDESERT BYPASS - STAGE 1 Order Number :
Project Number : GE15/160 Test Method : Q104D

Location: BEAUDESERT

Sample Number : 212613

Test Number :

Date Sampled : 12/09/2015

Date Tested : 30/10/2015

Sampled By :

Sampling Method : -

Material Source : INSITU

Material Type : U40

Sample Location :  CPT 04

 1.5 - 2.1m

Atterberg Limits Report

Page 1 of 1

 U40

Lot Number :

Moisture Method : Q102A

Sample History :

Sample Preparation : Dry

Notes : cracking and curling

Mould Length (mm) : 150.0

Liquid Limit (%) : 62.6

Plastic Limit (%) : 33.6

Plasticity Index (%) : 29

Linear Shrinkage (%) : 13.6

Specification Number :

Liquid Limit - Max :

Plasticity Index - Max :

Linear Shrinkage - Max :

Remarks :

SPECIFICATION DETAILS

-

APPROVED SIGNATORY

Document Code RFO26-6

Accredited for compliance with ISO/IEC 17025.

(Gold Coast)  - GOLD COAST MANAGER
NATA Accreditation Number :

1169

N/R

Not relevant

Not relevant
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Client : AUSSIE HYDROVAC SERVICES Report Number:
Address : 359 CALIFORNIA CREEK ROAD, CORNUBIA, QLD, 4130 Report Date :
Project Name : BEAUDESERT BYPASS - STAGE 1 Order Number :
Project Number : GE15/160 Test Method :
Location: BEAUDESERT

Sample Number : 212614

Sampling Method : -

Sampled By :

Date Sampled : 12/09/2015

Date Tested : 30/10/2015

Material Type : U40

Material Source : INSITU

Remarks :

100

Lot Number :

Specification Number :

AS Sieve
Size(mm)

Percent
Passing

Specification
Limits

Test Number :

Quality of Materials Report
GE15-160.9/1

30/10/2015

Q103A
Page 1 of 1

SAMPLE LOCATION

 CPT 05

 0.8 - 1.4m

 U40

75.0

63.0

53.0

37.5

26.5

19.0

16.0

13.2

9.5

6.7

4.75

2.36 100

1.18

0.600

0.425 100

0.300

0.150

0.075 99

Results Results Specification

70.0 3260

37.4 1800

32.6 0.99

18.0Linear Shrinkage (%) : Q106

APPROVED SIGNATORY

Plastic Limit (%) : Q105 LS x % Passing 0.425mm

Plasticity Index (%) : Q105 Ratio of % Passing (0.075 / 0

Test Method

Liquid Limit (%) : Q104D Weighted PI :

Document Code

Accredited for compliance with ISO/IEC 17025.

(Gold Coast)  - GOLD COAST MANAGER
NATA Accreditation Number

1169

N/R

Not relevant

Not relevant
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Client : AUSSIE HYDROVAC SERVICES Report Number: GE15-160.2/1

Address : 359 CALIFORNIA CREEK ROAD, CORNUBIA, QLD, 4130 Report Date : 07/10/2015

Project Name : BEAUDESERT BYPASS - STAGE 1 Order Number :
Project Number : GE15/160 Test Method : Q102A

Location: BEAUDESERT

Sample Number : 211699

Test Number :

Sampling Method : -

Date Sampled : 21/09/2015

Date Tested : 30/09/2015

Material Type :

Material Source :

Lot Number :

Sample Location :  BH 1

7.0 - 745m

Moisture Content Report

Page 1 of 1

 D (SPT)

Oven Temperature (°C) :

Soil Description :

Moisture Content (%) : 21.4

Remarks :

APPROVED SIGNATORY

Document Code RFO121-5

Accredited for compliance with ISO/IEC 17025.

Gold Coast)  - GOLD COAST MANAGER
NATA Accreditation Number

1169

Not relevant

Not relevant
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Client : AUSSIE HYDROVAC SERVICES Report Number: GE15-160.4/1

Address : 359 CALIFORNIA CREEK ROAD, CORNUBIA, QLD, 4130 Report Date : 14/10/2015

Project Name : BEAUDESERT BYPASS - STAGE 1 Order Number :
Project Number : GE15/160 Test Method : Q102A

Location: BEAUDESERT

Sample Number : 211945 211946

Test Number :

Sampling Method : - -

Date Sampled : 22/09/2015 22/09/2015

Date Tested : 08/10/2015 08/10/2015

Material Type : DISTURBED DISTURBED

Material Source : INSITU INSITU

Lot Number :

Sample Location :  BH 2  BH 2

 1.0 - 1.45m  4.0 - 4.45m

Moisture Content Report

Page 1 of 1

 D  D

Oven Temperature (°C) :

Soil Description :

Moisture Content (%) : 32.2 35.6

Remarks :

APPROVED SIGNATORY

Document Code RFO120-9

Accredited for compliance with ISO/IEC 17025.

(Gold Coast)  - GOLD COAST MANAGER
NATA Accreditation Number

1169

N/R

N/R

Rele
as

ed
 un

de
r R

TI - 
DTMR

RTI 135/06103 - File 1 - Page 60 of 85



Client : AUSSIE HYDROVAC SERVICES Report Number: GE15-160.7/1

Address : 359 CALIFORNIA CREEK ROAD, CORNUBIA, QLD, 4130 Report Date : 30/10/2015

Project Name : BEAUDESERT BYPASS - STAGE 1 Order Number :
Project Number : GE15/160 Test Method : Q102A

Location: BEAUDESERT

Sample Number : 212612 212613 212614

Test Number :

Sampling Method : - - -

Date Sampled : 12/09/2015 12/09/2015 12/09/2015

Date Tested : 30/10/2015 30/10/2015 30/10/2015

Material Type : U40 U40 U40

Material Source : INSITU INSITU INSITU

Lot Number :

Sample Location :  CPT 02  CPT 04  CPT 05

 0.8 - 1.4m  1.5 - 2.1m  0.8 - 1.4m

Moisture Content Report

Page 1 of 1

 U40  U40  U40

Oven Temperature (°C) :

Soil Description :

Moisture Content (%) : 31.8 30.3 41.4

Remarks :

APPROVED SIGNATORY

Document Code RFO121-5

Accredited for compliance with ISO/IEC 17025.

Gold Coast)  - GOLD COAST MANAGER
NATA Accreditation Number

1169

Not relevant

Not relevant
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Brisbane
346A Bilsen Road, 
Geebung
QLD  4034                 
Ph: +61 7 3265 5656

Perth
2 Kimmer Place,  
Queens Park             
WA  6107                
Ph: +61 8 9258 8323Soil      Rock      Calibration

James 5758

James

Client Report No.

Project Test Date
Report Date

Sample No.

Client ID

Depth (m)

Lime (%) 0 1 2 3 4 5 6 7

pH 8.16 10.76 12.02 12.44 12.62 12.69 12.70 12.72

Sample No.

Client ID

Depth (m)

Lime (%) 0 1 2 3 4 5 6 7

pH 7.91 10.81 12.19 12.48 12.65 12.68 12.73 12.74

Sample No.

Client ID

Depth (m)

Lime (%) 0 1 2 3 4 5 6 7

pH - - - - - - - -

NOTES/REMARKS: Tested with distilled water at  22oC at 5:1 Water/Soil Ratio using Hydrated Lime

Sample/s supplied by the client Page 1 of 1 REP16101

Laboratory No. 9926

15100183

0.20-1.00

BH 2
15100184

-

-
-

0.80-1.45

BH 1

Lime Demand  for -2.36mm Sample (HLC) 5.0

Lime Demand  for -2.36mm Sample (HLC)

pH of Hydrated Lime 12.7

pH of Hydrated Lime 12.7

Type and Source of Hydrated Lime

Type and Source of Hydrated Lime

Trilab Pty Ltd     ABN 25 065 630 506
 Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

 The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.

Hydrated Lime from Cement Australia.

Hydrated Lime from Cement Australia.

-

6.0

Lime Demand  for -2.36mm Sample (HLC) -

pH of Hydrated Lime -

Type and Source of Hydrated Lime

 pH LIME DEMAND TEST REPORT
Test method : Department of Transport & Main Roads - Q133 : Lime Demand of Soil

Morrison Geotechnic Pty Ltd

Geotech Investigation - Bridge, Beaudesert Bypass

15100183-LD

26/10/2015
23/10/2015

Authorised SignatoryAccredited for compliance with ISO/IEC17025. 
The results of the tests, calibrations, and/or measurements included in this document are 

traceable to Australian/National Standards. 
 

Tested at Trilab Brisbane Laboratory. 

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING
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Brisbane
346A Bilsen Road, 
Geebung
QLD  4034                 
Ph: +61 7 3265 5656

Perth
2 Kimmer Place,  
Queens Park             
WA  6107                
Ph: +61 8 9258 8323Soil      Rock      CalibrationJames 5758

Client Report No.

Project Test Date
Report Date

Client ID Depth (m)
Description Sample Type

Interpretation between stages 1 to 2 2 to 3 1 to 3
Cohesion C (kPa) 106.2 112.9 110.2

Angle of Shear Resistance Ф (0) 4.7 2.9 3.5
MOISTURE CONTENTS Initial 32.3 % Final 32.3 % Failure Criteria Peak Shear Stress

Strain
Initial Height 103.1 mm

Initial Diameter 46.9 mm 240  kPa 2.87 %
Wet Density 1.96 t/m3 248  kPa 3.76 %
Dry Density 1.48 t/m3 259  kPa 6.29 %

Rate of Strain 0.970 % / min

Notes/Remarks:
Graph not to scale Tested as received Page 1 of 3 REP2601

Laboratory No. 9926

Sample Details
3

100  kPa
200  kPa
100  kPa

200  kPa

SILTY CLAY-dark brown/grey Single Individual Undisturbed 
Specimen

50  kPa

Deviator 
Stress1

50  kPa 290  kPa

Confining Pressure

FAILURE DETAILS
Principal Stresses

SAMPLE & TEST DETAILS

348  kPa
459  kPa

Trilab Pty Ltd            ABN 25 065 630 506

 The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
 Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.1

5.50-5.86

15100188- UU

19/10/2015
14/10/2015

Morrison Geotechnic Pty Ltd

GE15/160 - Geotech Investigation - Bridge, 
Beaudesert Bypass

BH 2

Authorised Signatory
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Accredited for compliance with ISO/IEC 17025. 
The results of the tests, calibrations, and/or measurements included in this 

document are traceable to Australian/National Standards. 
 

Tested at Trilab Brisbane Laboratory. 

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING

Not relevant
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Brisbane
346A Bilsen Road, 
Geebung
QLD  4034                 
Ph: +61 7 3265 5656

Perth
2 Kimmer Place,  
Queens Park             
WA  6107                
Ph: +61 8 9258 8323Soil      Rock      Calibration

Client Report No.

Project Test Date
Report Date

Client ID Depth (m)
Description Sample Type

Notes/Remarks:
Graph not to scale Tested as received Page 2 of 3 REP2601

Laboratory No. 9926

SILTY CLAY-dark brown/grey Single Individual Undisturbed 
Specimen

 The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
 Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd            ABN 25 065 630 506

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.1

5.50-5.86
19/10/2015
14/10/2015

15100188- UUMorrison Geotechnic Pty Ltd

GE15/160 - Geotech Investigation - Bridge, 
Beaudesert Bypass

BH 2
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Accredited for compliance with ISO/IEC 17025. 
The results of the tests, calibrations, and/or measurements included in this 

document are traceable to Australian/National Standards. 
 

Tested at Trilab Brisbane Laboratory. 

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING

Not relevant
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Brisbane
346A Bilsen Road, 
Geebung
QLD  4034                 
Ph: +61 7 3265 5656

Perth
2 Kimmer Place,  
Queens Park             
WA  6107                
Ph: +61 8 9258 8323Soil      Rock      Calibration

Client Report No.

Project Test Date
Report Date

Client ID Depth (m)
Description Sample Type

Notes/Remarks: Photo not to scale
Graph not to scale Tested as received Page 3 of 3 REP2601

Laboratory No. 9926
 The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.

 Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.
Trilab Pty Ltd            ABN 25 065 630 506

19/10/2015
14/10/2015

15100188- UU

5.50-5.86

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.1

Morrison Geotechnic Pty Ltd

GE15/160 - Geotech Investigation - Bridge, 
Beaudesert Bypass

BH 2
SILTY CLAY-dark brown/grey Single Individual Undisturbed 

Specimen

Authorised Signatory
Accredited for compliance with ISO/IEC 17025. 

The results of the tests, calibrations, and/or measurements included in this 
document are traceable to Australian/National Standards. 

 
Tested at Trilab Brisbane Laboratory. 

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING

Not relevant
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Brisbane
346A Bilsen Road, 
Geebung
QLD  4034                 
Ph: +61 7 3265 5656

Perth
2 Kimmer Place,  
Queens Park             
WA  6107                
Ph: +61 8 9258 8323Soil      Rock      CalibrationJames 5758

Client Report No.

Project Test Date
Report Date

Client ID Depth (m)
Description Sample Type

Interpretation between stages 1 to 2 2 to 3 1 to 3
Cohesion C (kPa) 62.0 67.3 65.0

Angle of Shear Resistance Ф (0) 9.0 7.3 7.8
MOISTURE CONTENTS Initial 31.9 % Final 31.9 % Failure Criteria Peak Shear Stress

Strain
Initial Height 97.9 mm

Initial Diameter 47.5 mm 164  kPa 2.30 %
Wet Density 1.92 t/m3 182  kPa 3.55 %
Dry Density 1.45 t/m3 212  kPa 5.30 %

Rate of Strain 1.021 % / min

Notes/Remarks:
Graph not to scale Tested as received Page 1 of 3 REP2601

Laboratory No. 9926

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.1

8.50-8.88

15100189- UU

19/10/2015
16/10/2015

Morrison Geotechnic Pty Ltd

GE15/160 - Geotech Investigation - Bridge, 
Beaudesert Bypass

BH 2

Trilab Pty Ltd            ABN 25 065 630 506

 The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
 Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

282  kPa
412  kPa

CLAYEY SILTY SAND-brown/grey Single Individual Undisturbed 
Specimen

50  kPa

Deviator 
Stress1

50  kPa 214  kPa

Confining Pressure

FAILURE DETAILS
Principal Stresses

SAMPLE & TEST DETAILS
Sample Details

3

100  kPa
200  kPa
100  kPa

200  kPa

Authorised Signatory
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Accredited for compliance with ISO/IEC 17025. 
The results of the tests, calibrations, and/or measurements included in this 

document are traceable to Australian/National Standards. 
 

Tested at Trilab Brisbane Laboratory. 

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING

Not relevant

Rele
as

ed
 un

de
r R

TI - 
DTMR

RTI 135/06103 - File 1 - Page 69 of 85



Brisbane
346A Bilsen Road, 
Geebung
QLD  4034                 
Ph: +61 7 3265 5656

Perth
2 Kimmer Place,  
Queens Park             
WA  6107                
Ph: +61 8 9258 8323Soil      Rock      Calibration

Client Report No.

Project Test Date
Report Date

Client ID Depth (m)
Description Sample Type

Notes/Remarks:
Graph not to scale Tested as received Page 2 of 3 REP2601

Laboratory No. 9926

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.1

8.50-8.88
19/10/2015
16/10/2015

15100189- UUMorrison Geotechnic Pty Ltd

GE15/160 - Geotech Investigation - Bridge, 
Beaudesert Bypass

BH 2

 The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
 Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd            ABN 25 065 630 506

CLAYEY SILTY SAND-brown/grey Single Individual Undisturbed 
Specimen

Authorised Signatory
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Accredited for compliance with ISO/IEC 17025. 
The results of the tests, calibrations, and/or measurements included in this 

document are traceable to Australian/National Standards. 
 

Tested at Trilab Brisbane Laboratory. 

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING

Not relevant
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Brisbane
346A Bilsen Road, 
Geebung
QLD  4034                 
Ph: +61 7 3265 5656

Perth
2 Kimmer Place,  
Queens Park             
WA  6107                
Ph: +61 8 9258 8323Soil      Rock      Calibration

Client Report No.

Project Test Date
Report Date

Client ID Depth (m)
Description Sample Type

Notes/Remarks: Photo not to scale
Graph not to scale Tested as received Page 3 of 3 REP2601

Laboratory No. 9926

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.1

Morrison Geotechnic Pty Ltd

GE15/160 - Geotech Investigation - Bridge, 
Beaudesert Bypass

BH 2
CLAYEY SILTY SAND-brown/grey Single Individual Undisturbed 

Specimen

19/10/2015
16/10/2015

15100189- UU

8.50-8.88

 The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
 Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd            ABN 25 065 630 506

Authorised Signatory
Accredited for compliance with ISO/IEC 17025. 

The results of the tests, calibrations, and/or measurements included in this 
document are traceable to Australian/National Standards. 

 
Tested at Trilab Brisbane Laboratory. 

ACCURATE QUALITY RESULTS FOR TOMORROW'S ENGINEERING

Not relevant
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Brisbane
346A Bilsen Road, 
Geebung
QLD  4034                 
Ph: +61 7 3265 5656

Perth
2 Kimmer Place,  
Queens Park             
WA  6107                
Ph: +61 8 9258 8323Soil      Rock      Calibration

chrisc 1919

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Initial Height: 104.1 mm Initial Moisture Content: 37.1 % Rate of Strain: 0.006 %/min
Initial Diameter: 47.0 mm Final Moisture Content: 36.6 % B Response: 97 %

L/D Ratio: 2.2 : 1 Wet Density: 1.78 t/m3

Dry Density: 1.30 t/m3

Interpretation between stages : 1 to 2 2 to 3 1 to 3
Cohesion C' (kPa) : 11.3 4.9 8.8

Angle of Shear Resistance Ф' (Degrees) : 27.7 30.9 29.7
Failure Criteria: Peak Principal Stress Ratio

Sample Type: Single Individual Undisturbed Specimen Remarks: Tested as Received
Sample/s supplied by the client Note: Graph not to scale

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

15100187 - CU

14/10/2015

Morrison Geotechnic Pty Ltd

GE15/160 - Geotech Investigation - 
Bridge, Beaudesert Bypass

5.50-5.80
SANDY CLAYEY SILT-dark brown
BH 1

SAMPLE & TEST DETAILS

REP03001

26/10/2015

Page 1

ABN 25 065 630 506

Laboratory Number 
9926

 The results of calibrations and tests performed apply only to the specific instrument or sample at the time of test unless otherwise clearly stated.
 Reference should be made to Trilab's “Standard Terms and Conditions of Business” for further details.

Trilab Pty Ltd
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Accredited for compliance with ISO/IEC 17025. 
The results of the tests, calibrations, and/or measurements included in this 

document are traceable to Australian/National Standards. 
 

Tested at Trilab Brisbane Laboratory. 

Authorised Signatory
Not relevant
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Brisbane
346A Bilsen Road, 
Geebung
QLD  4034                 
Ph: +61 7 3265 5656

Perth
2 Kimmer Place,  
Queens Park             
WA  6107                
Ph: +61 8 9258 8323Soil      Rock      Calibration

Client: Report No.:

Project: Test Date:
Report Date:

Client Id.: Depth (m):
Description:

Strain
'1 / '3

42  kPa 548  kPa 506  kPa 506  kPa 532  kPa 5.071 0.98 %

95  kPa 601  kPa 506  kPa 506  kPa 548  kPa 3.441 2.69 %

199  kPa 705  kPa 506  kPa 506  kPa 600  kPa 3.279 8.40 %

Sample Type: Single Individual Undisturbed Specimen Remarks:
Sample/s supplied by the client Note: Graph not to scale

TRIAXIAL TEST REPORT
Test Method: AS1289.6.4.2

65  kPa

105  kPa

Morrison Geotechnic Pty Ltd 15100187 - CU

SANDY CLAYEY SILT-dark brown

GE15/160 - Geotech Investigation - 
Bridge, Beaudesert Bypass

14/10/2015

BH 1 5.50-5.80

FAILURE DETAILS

Confining 
Pressure

26/10/2015

Back 
Pressure Initial Pore

Failure 
PoreEffective Pressure

182  kPa

Trilab Pty Ltd

Page 2
REP03001

Laboratory Number 
9926

129  kPa

81  kPa 16  kPa

239  kPa

Principal Effective Stresses
'1

Deviator Stress

Tested as Received

344  kPa

53  kPa

'3

ABN 25 065 630 506
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page 1 of 1

Brisbane | Gold Coast | Brendale | Maroochydore
Unit 1, 5 Brendan Drive (PO Box 2011), Nerang Q 4211 P (07) 5596 1599 F (07) 5527 2027

ABN 51 009 878 899
www.morrisongeo.com.au

POINT LOAD TEST - AS4133 4.1
Client: Aussie Hydrovac Services Job Number: GE15/160
Project: Geotechnical Investigation for Bridge Lab Sample Number: 512 to 531
Location: Spring Creek, Beaudesert Bypass, Beaudesert Date: 21/10/2015

Sample
Number

Borehole
Number Depth (m) Is (MPa)

Is(50)
(MPa)

Loading
Direction

Descriptive
Term

522 BH1 18.85 0.34 0.35 Diametral M*
523 BH1 19.25 1.35 1.37 Diametral H
523 BH1 19.25 1.36 1.36 Axial H
524 BH1 19.55 0.25 0.26 Diametral L-M*
525 BH1 19.90 0.61 0.61 Diametral M*
526 BH1 20.25 0.48 0.49 Diametral M
527 BH1 21.50 0.42 0.43 Diametral M*
527 BH1 21.50 0.92 0.89 Axial M
528 BH1 22.35 1.84 1.87 Diametral H
528 BH1 22.35 1.89 1.72 Axial H
529 BH1 22.60 0.59 0.60 Diametral M*
530 BH1 23.50 0.92 0.93 Diametral M*
531 BH1 23.95 1.23 1.24 Diametral H
512 BH2 19.95 0.67 0.68 Diametral M*
513 BH2 20.60 0.93 0.94 Diametral M-H
514 BH2 21.05 1.59 1.61 Diametral H
515 BH2 21.70 1.29 1.31 Diametral H
516 BH2 22.45 2.69 2.73 Diametral H
517 BH2 22.70 0.67 0.68 Diametral M*
517 BH2 22.70 3.39 3.34 Axial VH
518 BH2 22.90 1.75 1.78 Diametral H
518 BH2 22.90 1.27 1.28 Axial H
519 BH2 23.40 1.75 1.78 Diametral H
519 BH2 23.40 1.65 1.55 Axial H
520 BH2 23.80 0.48 0.49 Diametral M
520 BH2 23.80 0.39 0.41 Axial M
521 BH2 24.45 4.08 4.14 Diametral VH

Remarks:
All tested samples comprised Argillite which is typically Moderately Weathered (MW) and Slightly Weathered
(SW)
*Denotes failed along defect plane.
EL: Extremely Low, VL: Very Low, L: Low, M: Medium, H: High, VH: Very High, EH: Extremely High
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