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SECTION 1 - INTRODUCTION

1.1 Project

It is understood that Economic Development Queensland (EDQ) is proposing to develop Stage 1A of the
Oxley PDA site (part of the former Oxley Secondary College), by the construction of a residential subdivision
comprising thirty-nine new residential allotments and open space areas, The location and extent of the
Stage 1A site are indicated in Figure 1 and attached Drawing No. 1.

i

STAGE 2

Figure 1: Stage 1A location and extent

As input to the design and DA/EDQ approval processes for the Stage 1A development, slope stability
assessment of the Stage 1A portion of the overall Oxley PDA site was required, including conS|derat|on of
— relevant slope stability comments from the following two EDQ provided documents: =

e Department of State Development, Manufacturing, Infrastructure and Planning's letter to EDQ of
23 April 2020 (Ref DEV2020/1099); and
. Appendix A of EDQ's submitted reports review.

1.2 Proposed Scope of Work

It was proposed to undertake geotechnical assessment of the stability of sloping ground on the Stage 1A site
by the drilling and sampling of six bores to 12m to 15m depth (or prior refusal), at accessible locations along
the sloping ground below the Seventeen Mile Rocks Road site boundary, with groundwater monitoring wells
proposed installed in four of the bores, to enable groundwater level monitoring over time.

Profect No,: 018-118D — 29 September 2020 Page 3
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The use of a backhoe/mini excavator was also proposed to assist with access to bore locations and to
undertake some test pits in the vicinity of Bore 18 (refer Section 2.1.1), to help determine the extent of any fill
near the bore.

In order to estimate future groundwater level rises at the site, a detailed groundwater model would be
required to be constructed and run under a number of rainfall scenarios; construction of a groundwater
model did not form part of the current investigation scope.

Using the results of the proposed fieldwork, laboratory testing outcomes and the results of relevant previous
investigations conducted in the Stage 1A site, a geotechnical report was proposed for Stage 1A of the
development that would provide geotechnical design information on each of the topics listed below, as
appropriate:

® details and descriptions of the existing strata;

e laboratory test results, including erosion and sediment control parameters,
o groundwater observations;

o slope stability calculation results;

° options for remedial slope stabilisation works, if required;
° development proposal impacts;

° building loads/slope medifications;

e deep foundations;

° potential for slow creep failure;

o subsoil drainage and concrete lining;

o vegetation planting and maintenance;

o southern slope stability;

° prevention of water ingress into the site slopes;

o further investigation — prior to and post construction; and
° sensitivity of slope stability analysis to groundwater levels.

1.3 Commission

Based on the proposed development and anticipated subsurface conditions, a fee to undertake the
geotechnical investigation and slope stability assessment of the Stage 1A site was presented in a proposal
of 22 May 2020. Butler Partners Pty Ltd (Butler Partners) was subsequently commissioned by EDQ to
conduct the investigation as proposed, which has been conducted in consultation with EDQ. This report has
been issued in three draft forms for comment, with the last draft being issued on 3 September 2020, after
completion of a site groundwater assessment and following feedback from EDQ.. =

Project No.: 018-118D — 29 September 2020 Page 4
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SECTION 2 - THE SITE

2.1 Backqround

2.1.1 Past Investigations

Butler Partners has previously undertaken preliminary geotechnical investigation (in conjunction with a
preliminary contamination assessment), of the overall Oxley PDA site, and the results of the preliminary
geotechnical investigation are given in the following report;

Preliminary Geotechnical Investigation
Former Oxley Secondary College
Blackheath Road, Oxley

Project No.: 018-118A

Dated: 16 May 2018

Butler Partners has also previously undertaken a broadscale slope stahility assessment and a subsequent
detailed slope stability assessment of the eastern site slopes (below Blackheath Road), and the results are
contained in the following reports:

Broadscale Slope Stability Assessment Additional Slope Stability Assessment
Former Oxley Secondary College Former Oxley Secondary College
Blackheath Road, Oxley Blackheath Road, Oxley

Project No.: 018-118B Project No.: 018-118B

Dated: 31 October 2018 Dated: 26 August 2019

Relevant Bore Report sheets for Bore 18 (from the 26 August 2019 investigation report), are included in
Appendix B and relevant factual laboratory test data from Bore 18 are included herein.

2.1.2 Groundwater Assessment

A groundwater assessment of the site has been undertaken by Butler Partners and the results are given in
the following report;

Groundwater Assessment
Oxley Parkside Development — Stage 1A
Blackheath Road, Oxley

Project No.: 018-118D
Dated: 24 August 2020

In broad summary, the results of the assessment indicate that the shallowest groundwater depth calculated
by the groundwater model was approximately 5m, with the soils beneath the calculated 5m deep water table
level being unsaturated.

2.1.3 Existing Slope Analysis Results

KN Group Pty Ltd (KN) has undertaken an analysis of the site slopes to categorise them into the slope
ranges indicated below and the results of the KN slope analysis are indicated by coloured shading on
Drawing No. 1, attached:

15° to 18°; 18° to 21°; 21° to 25°; and >25°,

Project No.: 018-118D — 29 September 2020 Page 5
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2.2 Site Description

The site is located adjacent to Seventeen Mile Rocks Road, close to its intersection with Blackheath Road.
At the time of the assessment, the site had been cleared of past development and contained a moderate
cover of medium to tall trees, with long and mown grass undergrowth. The southern portion of the site
comprised (apparently) natural slopes (but with a fill zone), with overall slope angles generally downwards to
the north, varying between 5° and 10° and up to 20° in localised areas, The ground surface level across the
site is highly variable and non-uniform and varied at the bore locations between RL32.0m (Bore 105) and

RL48.5m (Bore 100).

An aerial view of the overall Oxley PDA site taken on 4 November 2018 is given in Photograph 1, and an
aerial view of the Stage 1A site taken on 25 May 2020 is given in Photograph 2. Four views of sections of
the Stage 1A site, taken at the time of the assessment, are given in Photograph 3 to Photograph 6.

b e STAGE 1A - EX o
R0 B et o g WL

Photograph 2: Stage 1A portion of the Oxley PDA site on 25 May 2020. Source: NearMap

g
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Several of the existing (off-site) properties located along the southern boundary of the site (along Seventeen
Mile Rocks Road), appear to have had fill placed along some sections of their rear (northern) boundaries to
‘level' the sites. Concentrated surface water flow zones also emanate from several of the properties.

A detailed walk-over inspection of the Stage 1A site slopes by senior experienced geotechnical engineers
and a (non-stereo) inspection of aerial photographs of the site did not reveal any indications of any
significant instability over the area.

Photograph 3:  View of the site looking north-east from Bore 100

A

. e TN, B R . ARy
N

Photograph 4:  View of the site looking south-west from Bore 102

Project No.: 018-118D — 29 September 2020 Page 7
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2.3 Geology

An extract of the Geological Survey of Queensland's 1:31,680 geological series City of Brisbane sheets is
given in Figure 2 (with the approximate Oxley PDA Stage 1A site boundary indicated). The geology map
indicates that the majority of the Stage 1A site is mapped in an area of Tertiary deposits of the Corinda
Formation (comprising mudstone, shale with minor sandstone and limestone); a very small area at the very
western end of the site is mapped in an area of Triassic deposits of Moorooka Formation (comprising
massive siliceous conglomerate, sandstone and minor shale); and an intrusion is mapped of Quaternary
deposits (comprising alluvial sand, silt, mud, clay and gravel) onto a small section of the north-western
section of the overall site.

Project No.: 018-118D — 29 September 2020 Page 8
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Figure 2: Exlract from the 1:31,680 Geological Survey of Queensfand — City of Brisbane map

2.4 Landslide History of General Area
2.4.1 Brisbane City Council — Landslide Overlay

The relevant section of Brisbane City Council's (BCC) Landslide overlay map 1:22,000 sheets is reproduced
in Figure 3, which indicates that two very small sections of (cut) sloping ground located around the access
road to the Stage 1A site (along Seventeen Mile Rocks Road), are landslide susceptible, in accordance with
the requirements of the State Planning Policy (SPP). The indicated landslide risk areas for the overall Oxley
PDA site are located in areas mapped as Corinda Formation in the 1:31,680 City of Brisbane geology map
(Figure 2).

I BRISBANE CITY
(=] Planning Schoma
Landstvle entlay map

=% Parass Sy Covmnd

| 11 il oremiont b

#1 - > “ I | ‘ (T3 LA
RIS e I
\\\ " 'i ¥ o \ \H\ \\\ \\.\ T el -_‘.’ ' ‘ [m I'.—:V’i":?:-‘:"-"“'
\\\\\\L\ HL\ \“ i “\‘\ v \t B * W:. L ‘L" N N \-_f ‘-: : N f

Figure 3: Extract from the BCC Landslide Overlay Map, with approximate site boundary indicated in red
and landslide susceptibility areas indicated in brown

Project No.: 018-118D — 29 September 2020 Page 9
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2.4.2 PastLandslides

It is understood that past significant landslides have occurred within the Corinda Formation (and overlying
soils), along Seventeen Mile Rocks and Blackheath Roads, in the general vicinity (and to the east), of the
Stage 1A site,

Hoffman and Willmott (1984)' note that “the prime cause of slope failure is excessive pore pressure in
interbedded, inclined claystone and sandstone beds in the Tertiary units.... (due to) ..... infiltration of extra
water (for example by earthworks, pipe trenches, garden watering, efc.) into permeable layers within the
slope, or from compacting of soil at the toe of the slope thus prohibiting natural seepage into drainage
channels. Most significant, however, is the rise of the water table, and pore pressure, when the natural
forest cover of an area is cleared. Loss of root support also directly reduces the effective strength of the
soil.”

2.5 Site Slope Creep Movement

A walk over inspection of the sloping sections of the Stage 1A site did not reveal any indications of site slope
creep (or any indications of general instability). No indication of slope creep could be cbserved in mature
trees located on the sloping sections of the site; as indicate in selected Photograph 7 and Photograph 8, no
indication of bent tree trunks (which is indicative of slope creep/failure), was observed.

Photograph 7: General view of mature trees

Photograph 8: General view of mature frees

! Hoffman, G.W. & Willmott, W.F., 1984: “Landslide Susceptibility of Natural Slopes in the City of Brisbane" Department of Natural Resources, Mines and
Water 1984/10

Project No.: 018-118D — 29 September 2020 Page 10
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SECTION 3 - FIELDWORK

3.1 Drilling and Sampling Methods

The investigation comprised the drilling and sampling of six bores (Bores 100 to 105) to between 15.25m
and 21.95m depth, with truck and track mounted Hydrapower Scout drilling rigs. All bores were initially
drilled using solid flight augers to between 2.5m and 3.0m depth, then extended using washboring methods,
with drill fluid circulation for cuttings removal. Strata identification was based on inspection of cuttings
recovered on the augers, supplemented with inspection of disturbed Standard Penetration test (SPT) and
‘undisturbed' 50mm diameter tube samples, recovered at selected depths. Hand 'pocket’ penetrometer
readings were taken in the ends of the tube samples to assist with the strength classification of cohesive
soils.

3.2 Test Pit Excavation

Three test pits (Test Pit 1 to 3) were excavated to between 1.9m and 2.4m depth by a Takeuchi TB153
6 tonne mini excavator using a 0.6m wide toothed bucket. Strata identification was from the inspection of the
spoil recovered in the bucket, together with the inspection (at shallow depth) of the test pit walls. On
completion, the test pits were backfilled with excavated spoil and surface ‘tracked'.

3.3 Groundwater Monitoring Wells

A standpipe groundwater monitoring well was installed in Bores 100, 101, 102 and 105 at the completion of
drilling; construction details for each well are indicated on the relevant Bore Report sheets,

3.4 Bore and Test Pit Locations and Supervision

The bores and test pits were set out in the field by direct measurement from existing site features and their
approximate |ocations are indicated on Drawing No. 1. The approximate ground surface level at each bore
and test pit location was estimated by interpalation between contours given on a plan supplied by EDQ.

Experienced geotechnical engineers set out the bore and test pit locations, logged the subsurface profiles

encountered, determined the insitu sampling and testing program and supervised the fieldwork and the
installation of the groundwater monitoring wells.

Project No.: 018-1180D — 29 September 2020 Page 11
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SECTION 4 - INVESTIGATION RESULTS

4.1 Subsurface Conditions

The subsurface conditions encountered in the bores and test pits are given on the Bore and Test Pit Report
sheets included in Appendix A, using classification and descriptive terms defined in accompanying notes
(which are based on Australian Standard AS1726 — 1993). It should be noted that the rock types indicated
on the Bore Report sheets are based on visual assessment only; no petrographic analysis has been
undertaken for confirmation.

For a description of the subsurface conditions encountered at the locations of Bores 18 and 100 to 105, the
Bore Report sheets should be consulted. However, in broad summary the subsurface conditions
encountered in the bores generally comprised a surface layer of either topsoil to between 0.1m and 0.5m
depth in Bores 103 and 104, or fill which was encountered to between 0.2m and (possibly) up to 7.0m depth
in Bores 18, 101 and 102. The fill is probably uncontrolled and in Bores 18 and 102, comprised silty/sandy
clays that essentially had the same appearance as the natural soils, and it was therefore very difficult to
distinguish the fill from the natural scils. As a result, the depth of fill indicated in the Bore Report sheets for
Bores 18 and 102 should be considered as approximate only and subject to confirmation.

The three test pits excavated in the immediate vicinity of Bore 18, encountered fill to between 0.7m and 2.0m
approximately, which indicated that the possible depth of fill of 7.0m, indicated on the Bore Report sheet for
Bore 18, may be an overestimate of the actual fill depth at that location by approximately 3m to 4m.

The topsoils and fill were underlain (or exposed from ground surface in Bore 105), by interbedded layers of
stiff to hard silty/sandy clay and medium dense to very dense clayey sand, which are considered to
predominantly be residual soils, derived from the in place weathering of predominantly mudstone and
sandstone (rock). The soils were underlain in turn in all bores, except Bore 101, by extremely low to very low
strength sandstone/mudstone/siltsione below 4.5m and 13.5m depth approximately. In Bore 102 a thin low
strength band of mudstone was encountered within the clays and in Bores 103 and 104 bands of silty clay
between 1.0m and 2.0m thick were encountered with the rock. It should be noted that ‘harder’ rock may
exist close below bore termination depths and at shallower depth elsewhere on the site.

‘Strength inversions’ (i.e. ‘weaker’ material underlying 'stronger’ material), were encountered in some baores.

For example, very stiff silty clay underlying hard silty clay at 4.5m depth (RL44.0m) in Bore 100; very stiff silty

clay underlying hard silty clay at 3.0m depth in Bore 101 (RL42.8m) and also at 17.0m depth (RL16.2m) in
~ Bore 103. - ) '

4.2 Soil Structure

Slickensides were encountered in a thin layer of mudstone in Bore 18 and in relatively thin layers of silty and
sandy clays encountered in Bores 100 and 105. Small fissures were noted in some clays, but the fissures
had not developed into slickensides. Some relict rock joints were encountered in sandy clays in Bore 101.

Project No.: 018-118D ~ 29 September 2020 Page 12
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4.3 Groundwater

Free groundwater was only encountered during the auger drilling of Bore 18, during previous investigations,
at the depth/reduced level given in Table 1. The use of water/mud circulation for cuttings removal during the
drilling of Bores 100 to 105 precluded groundwater observations during drilling at these locations.
Groundwater observations made in the groundwater monitoring wells (after well development), installed in
Bores 100, 101, 102 and 105, are also given in Table 1.

It should be noted that groundwater levels can vary seasonally and with prevailing weather (and vegetation)
conditions. If a significant time elapses following this investigation and/or following significant ‘wet' weather,
it would be prudent to confirm groundwater levels.

Table 1. Groundwater Observations During Auger Drilling and in the Monitoring Wells

Groundwater Observations

~ September 2018 6 July 2020
| Depth (m) Reduced Level
18 7.0 RL31.1m ' Lost
100 - - 8.8 RL39.7m
i 101 - = 7.2 RL38.6m
102 - - = AR ~ RL234m
105 - - ) — 18 “RL20.7m

The depths to groundwater given in Table 1 are in the same range as the depths to groundwater measured
in the monitoring wells (Wells 21 and 25 to 29), located on the eastern slopes of the overall Oxley PDA site
(refer to Butler Partners's reports dated 31 October 2018 and 26 August 2019, which are referenced in
Section 2.1.1).

4.4 Laboratory Testing

Selected soil and fill samples were tested in Ground Testing Services Pty Ltd's (GTS) NATA endorsed
geotechnical testing laboratories (using Australian Standard AS2870 testing methods), to determine erosion
and sediment control parameters, particle size distribution, plasticity, and peak shear strength in triaxial
compression and direct shear and residual shear strength in direct shear. The test results are summarised
in the following sections and laboratory test report sheets are included in Appendix C; the results of relevant
previous laboratory test results from Bore 18 (from the earlier investigation/assessment report of 26 August
2019), are also included for completeness.

It should be noted that sample descriptions provided in the laboratory results summary tables (and the
laboratory test result sheets) are based on the inspection of each individual laboratory test sample only. No
allowance- has—-been made in- sample descriptions for-sampling, sub-sampling or test methodology -in- -
determination of the mass material properties. Estimates of mass material properties are provided on each
individual Bore Report sheet and as such, the laboratory test results should be read in conjunction with the
relevant report sheets.

4.4.1 Dispersion Potential

Seven selected samples recovered from the bores were tested to determine Emerson Class Number (ECN),
pH and electrical conductivity and a summary of the reported test results is presented in Table 2. The results
of the Emerson Class Number testing indicate that six of the samples tested had a low to very low petential
for dispersion (i.e. ECN = 5 and 6) and one sample from Bore 18, had a moderate to high potential for
dispersion (i.e. ECN = 3).
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Table 2: Summary of Erosion and Sediment Control Parameters Test Results

Electrical
Sample Emerson e
Description Class No. CopEiogvty
! (mS/cm)
18 0.5-0.95 Silty Clay 3 4.1 —
100 1 15-195 Silty Clay 5 45 0.61
101 15-19 | SandyClay 6 4.1 " 043
102 0.5-0.95 Fil-SityClay | 5 42 047
103 05-095 Silty Clay 5 43 0.35
104 0.5-0.95 ‘Silty Clay 5 4.4 0.34
105 05-075 ~ Silty Clay 65 40 0.62

4.4.2 Particle Size Distribution

Twenty-four samples of soil recovered from the bores were tested for measurement of particle size
distribution using wash sieve grading techniques, and the reported results are summarised in Table 3.

Table 3: Summary of Particle Size Distribution Test Results

Sa_mple Gravel Sand Silt and Clay
Sample Moisture C ) ) <)
Description | Content Fracﬂtfon Fracotlon Fracutlon
%) (%) (%) (%)
4.5—4.95 Silty Clay 28.1 4 10 86
75-7.9 Clayey Silt 30.0 0 1 99
100 10.5- 10,63 Sandstone (XW) 23.4 3 41 56
13.5 - 13.94 Sandstone (XW) |  19.1 0 19 i
18.0 - 18.44 Silty Clay 2%y | mE 1 99
15-1.9 Silty Clay with Sand 22.4 1 10 89
- 6.0—6.45 Sandy Clay 17.6 " 9 55 60
9.0-9.43 Silty Clay 20.1 0 4 26
12,0 -12.45 Silty Clay 19.1 0 3 g7 |
6.0-6.45 Silty Clay 20.0 0 § 8 | 92 ]
102 13.6-13.95 Sandstone (XW) 18.8 e 83 _qE
15,0 — 15.45 Sandstone (XW) 21.3 0 78 22
B 1.5-1.85 Silty Clay 14.8 ¥ 9 90
8 46-4.72 Sandstone (XW) 165 0 85 15
~ 6.0-6.13 | Sandstone (XW) 13.8 0 83 1 17
| 105-1077 | Sandstone (XW) a8 [T 2 | ™ T
30-345 |  SityClay 12.4 1 T 92
o 6.0~6.14  Sandstone (XW) | 224 0 84 16
10.5— 10,95 Silty Clay B 7 T T
150-15.43 |  Mudstone (XW) 20.9— 0 6 94
75-78 ~ Silty Clay 20.8 0 4 96
105 60-923 |  Clayey Sand N T TR (G 29 |
10.0 - 10.45 Silty Clay 21.8 0 1 99
K 10.5-10.75 Clayey Silt 22,6 0 4 96

4.4.3 Plasticity

Thirty samples of silty/sandy clay and weathered rock recovered from the bores were tested for
measurement of plasticity using Atterberg limits and linear shrinkage test methods. The test results are
summarised in Table 4, together with the sample classifications and an estimate of the drained internal
friction angle (¢') for each sample, inferred from a published correlation with plasticity>. The plasticity test
results indicate that the samples tested varied between relatively low and high plasticity.

* Gibson, R.E. (1953), Experimental determination of the true cohesion and true angle of internal friction in clays, Proc 3" |.C.8.M.F.E., Zurich, pp126 - 130
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Table 4.  Summary of Plasticity Test Results and Correlations

Inferred Drained

I Sample Sa'mple tadi
Depth Moisture | Friction Angle
(m) Content Peak (2') |Residual (a'r)
(%) (degrees)* | (degrees)*
% 45-495 |  Sily Clay 28,5 52 23 29 120 | CH 25 20
7.5-7.95 Silty Clay 293 3z 15 17 6.0 cL 30 23
x 156-195 |  SlyClay 135 57 25 82 | 115 | CH 25 19
o | 48-408 | SilyClay 24.0 64 21 7w | 18 | o 23 17
765-7.9 Clayey Silt 30.0 62 36 26 13.0 MH 25 19
13.6 - 13.94 | Silty Clay with Sand 16.3 49 24 25 0.5 cl 25 19
16-19 |SiltyClaywithSand| 156 | 66 20 a7 13.5 cH 23 | 47
101 | 6.0-6.45 Sandy Clay 153 36 20 16 1.0 cl 30 25
12.0 - 12.45 Silty Clay 14.2 48 19 20 7.5 ol 26 20
3,0-345 Silty Clay 13.1 57 23 34 125 " CH 24 18
4.5-4.95 Silty Clay 246 64 20 44 b I CH 23 17
102 | 60-6.45 | Sy Clay 16.4 74 | 28 | 4 | 140 CH 23 i
7.5—7.95 Silty Clay 13.1 60 20 40 125 CH 23 17
9.0-9.45 Silty Clay 17.1 102 | 49 53 16.5 CH 22 13
em 15-1.85 Silty Clay 13 | 58 28 30 10.5 CH 25 19
i (15.0—15.41 | Mudstone (XW) 17.9 47 28 19 75 xw | 28 23
17.0-17.4 Silty Clay 31.3 69 21 48 17.0 CH 22 17
18.0—18.43 | Mudstone (XW) 13.6 52 22 30 10.5 XW 25 19
1,6-1.95 Silty Clay 6.7 51 21 30 10.0 CH 25 19
3.0-3.45 Silty Clay 107 53 20 33 105 |  CH 24 18
104 | 10.5-10,95 Siity Clay 12.1 50 21 29 10.6 CH 25 19
13.5-13.95 Silty Clay 19.4 70 31 39 13.5 CH 23 17
15.0-16.43 | Mudstone (XW) 168 | 44 | 21 23 75 XW 26 23
0.5-0.95 Silty Clay 1.9 79 30 49 155 |  CH 22 17
60-63 |  SityClay 149 | 47 | =20 27 | 130 | o 25 19
75-7.8 Silty Clay 175 | 70 31 a3 | 155 CH 23 7
105 |10.0-1045|  Silty Clay 21.8 49 | 17 a2 14.5 &l - 24 18
10.5-10.75 Clayey Silt 62 | 53 | 34 | 19 | 65 MH | 28 23
12.0-12.35 Sty Clay | 231 s8 | 20 | a8 | 150 TsR 23 7
- 13.5-13.02| Mudstone (XW) | 14,6 55 20 35 11.0 CH 24 18

* Australian Standard AS1726 — 1993 Geotechnical site investigation; * Estimated from a published correlation with plasticity index

The approximate values of inferred drained peak and residual shear strength values (based on sample
plasticity) are given in Table 4, and their approximate average values are summarised as follows:

25 degrees

Average Inferred Peak Strength (2')

Average Inferred Residual Strength (@') : 19 degrees

4.4.4 Drained Shear Strength

4.4.4.1 Peak Strength

4.4.41.1 Triaxial Shear

Two ‘undisturbed’ samples of silty clay recovered from Bores 18 and 105 were tested for measurement of
peak 'effective’ shear strength using a staged, consolidated, undrained triaxial test method with pore pressure
measurement and a summary of the reported results is presented in Table 5.
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Table 5: Reported Triaxial Peak Strength Test Results

Sample Effective Peak Shear Strength
Sample Moisture Parameters
Description | Content 77 ¢'
_ (%) { (degrees)
18 7.5-7.95 Silty Clay 31.3 | T
1056 12.0-12.35 Silty Clay 23.1 | 39 21

44412 Direct Shear

Three ‘undisturbed’ samples of silty clay recovered from Bores 102, 103 and 105 were tested in direct shear
to assess peak 'effective’ shear strength using staged, consolidated, direct shear test methods and a
summary of the test results is presented in Table 6.

Table 6: Reported Direct Shear Peak Strength Test Results

Sample Effective Peak Shear Strength
Sample Moisture Parameters
Description Content |
| (%) i [ (degrees)
102 4,5-495 Silty Clay 24.4 23 21
103 17.0-17.4 Silty Clay B3 . | qF 20
105 6.0-63 Silty Clay 15.0 44 24

4.4.4.2 Residual Strength

One ‘undisturbed’ sample of silty clay/clayey silt was recovered from each of Bores 100 and 105. Each
sample was tested in direct shear to assess ‘residual' shear strength, using staged, consolidated, direct
shear test methods on a ‘hand-wound' failure surface and a summary of the test results is presented in
Table 6.

Table 7: Reported Direct Shear Residual Strength Test Results

i Sample Effective Residual Shear Strength
| Sample Moisture Parameters .
! Description Content [ ¢’
! i (degrees)
100 7.5-79 Silty Clay 30.6 0 13
105 l 10.0 - 10.45 Silty Clay 21.8 0 ' i 16
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SECTION § - GEOTECHNICAL COMMENTS

5.1 Ground Model

The results of geotechnical investigation indicate that the bores and test pits located on the sloping sections
of the site generally indicated a surface layer of either topsoil to between 0.1m and 0.5m depth in two bores,
or fill which was encountered to between 0.2m and (possibly) up to 7.0m depth in three bores. The fill is
probably uncontrolled and comprised silty/sandy clays that essentially had the same appearance as the
natural soils, and it was therefore very difficult to distinguish the fill from the natural soils.

The topsoils and fill were underlain (or exposed from ground surface in one bore), by interbedded layers of
stiff to hard silty/sandy clay and medium dense to very dense clayey sand, which contained strength
inversions and are considered to predominantly be residual soils, derived from the in place weathering of
predominantly mudstone and sandstone (rock). The soils were underlain in turn in all bores (except one), by
extremely low to very low strength sandstone/mudstonef/siltstone below 4.5m and 13.5m depth
approximately. Thin low strength bands of mudstone were encountered within the clays and bands of silty
clay between 1.0m and 2.0m thick were encountered with the rock,

Free groundwater was observed between 7.0m and 14.6m depth in monitoring wells installed during the
investigation.

52 Existing Fill

It is not known whether the existing fill material encountered in Bore 18 and Test Pits 1 to 3 is ‘controlled’
(i.e. has been placed and uniformly compacted to an appropriate engineering specification under
supervision). Supporting documentation should be obtained and checked to confirm that the fill has been
placed in a controlled manner to a specification that is appropriate for the proposed development. If
documentation does not exist (or the specification used for filling is not appropriate), then it is suggested that
the existing fill be assumed to be uncontrolled, which would be consistent with the general appearance of the
fill encountered in the bore and test pits.

If the fill cannot be shown to be controlled, then consideration should be given to the potential for adverse
variation to exist in both the composition and degree of compaction of the fill. The presence of voids within
uncontrolled fill as well as potential soft/loose zones or inclusions of deleterious materials may lead to
potentially significant future total and differential settlements, occurring possibly over relatively short
distances, or adverse effects on slope stability.- - :

To minimise the risk of potentially adverse future settlement occurring (or adverse effects on slope stability),
it is recommended that all uncontrolled fill present be removed and replaced/recompacted with Level 1
controlled fill during the bulk earthworks program that will occur during the construction of the Stage 1A
development. It is recommended that geotechnical inspection (and fill control), should be undertaken by
Butler Partners during bulk earthworks to confirm the extent of existing fill to be removed and to control the
replacement fill,
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5.3 Landslide Suscepfibility

Reports by others (refer to Section 2.4), indicate that a number of known landslides have previously been
reported to the east of the Stage 1A site (and predominantly located within the Corinda Formation). The
landslides are reported to generally be linked to an increase of pore water pressure within soil and
weathered rock generally occurring after significant heavy rain events, poor drainage channels and surface
water infiltration into slopes (i.e. service trenches, garden watering, roof drainage pipes discharging to the
ground behind the crest of slopes, etc.). Other factors contributing to the development of landslides may be
associated with localized zones of reduced soil shear strength (i.e. fissures/slickensides within the near
surface clays), erosion, and clearing of vegetation and loss of root support over existing slopes.

It would be important to adopt proper design and construction techniques for the proposed site
redevelopment, to prevent similar issues occurring.

54 Sinkholes

Unlike the eastern site slopes (refer to 26 August 2019 report), no ‘sinkholes’ were observed on the site.

5.5 Slickensides

Slickensides were encountered in relatively thin bands of silty/sandy clays in Bores 100 and 105 and in a thin
band of weathered mudstone in Bore 18. However, from inspection of the samples taken, there did not
appear to be extensive zones of slickensides and no indications of past slope failures have been observed
on site. However, if extensive zones of fissures/slickensides are present within the soils in an area(s) of the
site, their presence could have an adverse effect on slope stability.

The potential effects for long term strength reduction effects from slickensides have been considered in the
stability analysis (Section 5.10), by reducing the effective stress soil strength parameters for the clay soils; no
extensive zones of fissures/slickensides have heen detected in the investigation work conducted to date, so
the strength reduction adopted for the stability analysis is considered to provide conservative results (i.e. a
lower factor of safety than is actually the case).

5.6 Existing Fill

It is not known whether the existing fill material encountered in Bores 18, 101, 102 and Test Pits 1, 2 and 3 is
‘controlled’ (i.e. it is not known whether the fill has been placed and uniformly compacted to an appropriate
engineering specification). If the existing fill is required to support settiement sensitive elements of future
development (e.g. services etc.) supporting documentation should be obtained and checked to confirm that
the fill has been placed in a controlled manner to a specification that is appropriate for the proposed
development. If documentation does not exist (orthe specification used for filling is not appropriate) then it is
suggested that the existing fill be assumed to be uncontrolled.

If the fill cannot be shown to he controlled, then consideration should be given to the potential for adverse
variation to exist in both the composition and degree of compaction of the fill. The presence of voids within
uncontrolled fill as well as potential soft/loose zones or inclusions of deleterious materials may lead to
potentially significant future total and differential settlements, occurring possibly over relatively short
distances.
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5.7 Clay Shear Strength

5.7.1 Peak Strength
The approximate average value of the measured drained effective peak strength friction angle values given
in both Table 5 and Table 6 is approximately 22 degrees, which is approximately 3 degrees lower than the

average inferred peak drained friction angle of 25°, based on correlations with sample plasticity (refer
Section 4.4.3).

5.7.2 Residual Strengths

The approximate value of the measured drained effective residual strength friction angle value given in
Table 7 is 16 degrees, which is approximately 3 degrees lower than the average inferred residual drained
friction angle of 19°, based on correlations with sample plasticity (refer Section 4.4.3).

5.8 Slope Stability Assessments

5.8.1 Acceptable Factor of Safety
5.81.1 Peak Strength

It is typical to adopt minimum calculated Factor of Safety (FOS) values in the range of 1.4 to 1.5 under 'long
term’ conditions and in the range of 1.2 to 1.3 under 'short term’ (construction type or varying groundwater
level etc.) conditions, depending on the level of uncertainty in input parameters. Where detailed investigation
has been carried out and applied loads are well defined, a FOS at the low end of the range could be
considered, however, as the degree of uncertainty in parameters, geometry, applied loads, groundwater
conditions and variability increases, the acceptable FOS limit from slope stability analysis should increase.

5812 Residual Strength

It is considered acceptable to adopt minimum calculated Factor of Safety (FOS) values in the range of 1.15
to 1.25 under 'long term’ residual soil strength conditions; as the slickensides encountered in the bores, were
not considered to be indicative of extensively slickensided soils; higher FOS values would be required for
extensive areas of slickensiding.

5.8.2 Geometry

Stability analysis of the sloping ground down from the southern perimeter of the site has been carried out
using six approximate cross-sections taken through selected locations near Bores 100 to 105, based on
existing ground surface contours and finish design profiles given on survey information provided by EDQ/KN
and the investigation results undertaken by Butler Partners.

The existing ground surface profiles selected for the analyses generally represent reasonably ‘typical’ slope
profiles encountered below the southern boundary of the site (ranging from 5 to 21 degrees). Very localised
areas of sloping ground with steeper slope angles (greater than 25 degrees) have been identified by KN at
the southern boundary of the site, near Bores 100 and 101 (refer Drawing No. 1).
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Table 8: Approximate Range of Slope Angles Assessed

Boré KN Grou.p's
‘ Slope Analysis Range
100 == ' 16° to 21° |
101 15° to 18°
e —— 102 . Less than 15°
103 15° to 18°
104 Less than 15°
105 ~ Lessthan 15> *

5.8.3 Stability Assessment Model

The slope stability analyses were undertaken using the commercially available geotechnical analysis
software Slope/W, which uses limit equilibrium methods to calculate a minimum FOS on slope stability. The
analyses were carried out were based on the following assumptions:

o adoption of six slope geometries based on survey information and design contours provided by EDQ;

o subsurface profiles based on the results of current and previous bores;

° Mohr-Coulomb strength model for soils;

° strength parameters based on the results of the strata strengths encountered at the current and
previous bore locations and the results of laboratory testing;

° three groundwater levels (2m, 4m and 6m below ground surface level from crest to toe);

o ‘long term’ analysis carried out using effective stress soil strength parameters in cohesive strata; and

° a separate ‘long term’' analysis carried out using the final design profile and a long term surcharge

allowance of 5kPa a the location of each proposed building envelope, based on KN design drawings;
Butler Partners recommends no additional load should be applied to the slopes, if possible.

If building loads, slope modification works etc. are proposed, additional stability analysis will be
required to confirm that the proposed works do not adversely affect slope stability.

5.8.4 Adopted Material Properties and Subsurface Profiles

The ‘long term’, effective soil and weathered rock strength parameters used in the stability analyses are
summarised in Table 9. The peak strength friction angle value of 23 degrees for soils adopted for the
stability analyses has been based on the average measured peak strength values obtained from the triaxial
and direct shear tests, which is less than the average inferred peak strength value from Table 4.

As some of the clays and weathered mudstone encountered at the site (and during previous investigations of
the eastern slopes of the Oxley PDA development), have been found to contain what appear to be ‘small
zones of slickensides, separate ‘long term’ analysis cases have been undertaken to assess the potential
effects if any zones of significant slickensides exist. The analysis was based on the assumption that the very
stiff to hard clays are slickensided and has been carried out adopting a drained residual friction angle of
16 degrees for the clays, which is approximately 3 degrees less than the average of the inferred residual
friction angle values given in Table 4 (but equal to the residual strength test results given in Table 7).
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Table 9: Material Properties Adopted for Analysis

Long Term Drained Parameters
Peak Residual
Strength Strength
. |  Friction Friction
‘C Angle (') Angle (@'))
i (degrees) | (degrees)

]
| Stability ‘

Analysis i
! Model

| Unit Weight |
L (kNfmP) |

[

Bore Material

Cohesion - ¢’
(L GE)

i Layer

1 Stiff Clay 19 1 23 -
2 Very Stiff Clay 19 3 ! 23 16
P - HadCly [ 19 | 1 & 16
4 Very Stiff Clay 19 1 23 ) 16
5 Hard Clay 19 1 $ 23 - 18
6 Extrefnely Low Strength Sandstone 20 5 24 - L
1 Stiff Clay 19 1 23 =8
2 Hard Clay 19 K 23 16
3 Very Stiff Clay 19 | 1 23 8
o Medium Dense Clayey Sand | 21 | @ 30 -
5 Dense Clayey Sand 21 0 33 -
6 Very Stiff Clay 19 §..° 1 28 16
7 Hard Clay 18 1 23 16
8 Very Stiff Clay 19 1 23 16
1 Existing Fill* 21 3 28 -
- 2 Very Stiff Clay 19 v o e 16
3 Hard Clay 19 1 23 16
4 Extremely Low Strength Sandstone 20 5 24 A
1 ~ StiffClay ' 19 1 23 .
2 Hard Clay 19 A5 @3 T
3 \féry Dense Clayey Sand 21 0 35 -
103 4 Extremely Low Strength Sandstone 20 5 i ___ L __2_1 ] e e
5 Exﬂ?may Low Sffength Mudstone 20 1 23 16
o VeryStiffclay | 19 1 23 16
7 Extrenﬁely Low Strength Mudstone 20 1 23 16
M Stiff Clay 19 1 23 - i
2 | VerystiffiClay . | 4 a8 16
3 Hard Clay 19 1 23 16
104 e Extremely Low Strength Sandstone | 20 3 5 24 S o
5 Hard Clay 19 1 23 16
6 Extremely Low Strength Sandstone 20 5 24 - - 1
7 ~ Hard Clay o . 1 23 16
8 Extremely Low_S_t_la'l_g_tH Mudstone | E- T 1 98 __ NP |
) e Hard Clay - ag - K 23 16
B Medium Dense Clayey Sand 21 0 30 s
3 Stiff Clay 19 1 23 -
105 4 ~ Hard Clay 1 19 1 23 16
5 Viery Dense Clayey Sand 21 0 35 -
6 Hard Clay 19 1 23 16
7 Extremely Low Strength Mudstone 20 S E 23 16

* Assumed to be controlled; to be confirmed
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5.8.5 Slope Profile Adopted using Existing Ground Surface Contours

The slope profile and stratigraphy adopted for each of the six sections anlaysed are given in Figure 4 to
Figure 9 and the location of each section analysed is indicated in Drawing No. 1. It should be carefully noted
that at the location of Bore 102, the fill was assumed to be controlled for the purpose of the stability analysis;
if the existing fill is uncontrolled, a lower FOS value would apply to this location.

) Ll T PR IS RSN N S S | [N (Y I (S QRN W NS TS| (NN W) SSUN [N U YOS SR (S5 R S TSNS, PR, TR WSS S N s e -
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Figure 4: Adopted slope profile and stratigraphy of section near Bore 100
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Figure 6: Adopted slope profile and stratigraphy of section near Bore 102
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Figure 8: Adopted slope profile and stratigraphy of section near Bore 104
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Figure 9: Adopted slope profile and stratigraphy of section near Bore 105
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5.8.6 Groundwater Levels

The results of Butler Partners's groundwater assessment of the site (refer Section 2.1.2), indicate that the
shallowest groundwater model calculated depth of groundwater is 5m below existing ground surface levels.
As a result, groundwater depths of 4m and 6m below existing ground surface level, have been used in the
slope stability assessment.

5.8.7 Analysis Results for Existing Profile — Peak Strength

Automated searches of the calculated potential circular failure surfaces were carried out to assess the failure
surface with the lowest calculated FOS at each bore location for groundwater depths of 4m and 6m, adopting
the existing ground profile and peak strengths and the results are summarised below.

587.1 Groundwater Depth — 4m

The results of the analysis of the slope profile at each bore, with the groundwater level at 4m below the
ground surface, are presented graphically in Figure 10 to Figure 15, which also indicate the failure surface
with the lowest calculated FOS, for each analysis conducted.
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Figure 10: ‘Long term’ analysis of natural slope profile near Bore 100 (with 4m deep groundwater)
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Figure 11: ‘Long term’ analysis of natural slope profile near Bore 101 (with 4m deep groundwater)

Project No.: 018-118D — 29 September 2020 Page 24




Slope Stability Assessment
Oxley PDA — Stage 1A
Seventeen Mile Rocks Road, Oxley

PR
‘-#
[—

~—m

Butler Partners

geoleahnlenl « yeo snvirenmoental » groundwatar

Sjevaton

F0OS=1.55

m @ oA 3 oW B oW # G w a w

Ditaeco

Figure 12: ‘Long term’ analysis of natural slope profile near Bore 102 (with 4m deep groundwater)
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Figure 13: ‘Long term’ analysis of natural slope profile near Bore 103 (with 4m deep groundwater)
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Figure 14. 'Long term’ analysis of natural slope profile near Bore 104 (with 4m deep groundwater)
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Figure 15: ‘'Long term’ analysis of natural slope profile near Bore 105 (with 4m deep groundwater)

5.8.7.2  Groundwater Depth — 6m

The results of the analysis of the slope profile at each bore, with the groundwater level at 6m below the
ground surface, are presented graphically in Figure 16 to Figure 21, which also indicate the failure surface
with the lowest calculated FOS, for each analysis conducted.
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Figure 17 'Long term’ analysis of natural slope profile near Bore 101 (with 6m deep groundwater)
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Figure 19: ‘Long term’ analysis of natural slope profile near Bore 103 (with 6m deep groundwater)
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Figure 20: ‘Long term’ analysis of natural slope profile near Bore 104 (with 6m deep groundwater)
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Figure 21: ‘Long term’ analysis of natural slope profile near Bore 105 (with 6m deep groundwater)

58.7.3  Results Summary

The results of all peak strength stability analyses conducted for the existing ground conditions at each bore,
for each of the two groundwater depths adopted, are summarised in Table 10.

Table 10: Calculated Minimum FOS Values for Long Term Conditions

Lowest Calculated FOS (Long Term)
Description

Groundwater at 4m Below | Groundwater at 6m Below

Ground Surface Ground Surface
Analysis of natural slope profile near Bore 100 1.76 1.95
Analysis of natural slope profile near Bore 101 1.91 2.12 .
- 7}\Faily;is of na_t[l(ral slope profile neﬁo_re_ ﬁ ] j o 1 ;5 T e 1.65
Analysis of natural slope profile near Bore 103 1.82 1.82
Analysis of natural slope profile near Bore 104 2.08 2.25 T
[F—= Elalysis of natural slope profile near Bore 105 5 B 268

5.8.8 Slope Analysis Based on KN’'s Design Earthworks Profiles

The design earthworks slope profile and stratigraphy adopted for each of the six sections analysed are given
in Figure 22 to Figure 27. The stability analysis included a 5kPa surcharge allowance for future development

load, together with the slope modification works nominated on KN's earthworks design drawings; it is
recommended that no development surcharge greater than 5kPa be added to slopes; if the locations of
surcharges differ from KN's earthworks design drawings, the potential effects on slope stability should be
considered.
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Figure 24: Adopted slope profile and stratigraphy of section near Bore 102
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Figure 27: Adopted slope profile and stratigraphy of section near Bore 105

5.8.9 Analysis Results for Design Earthworks Profile — Peak Strength

Automated searches of the calculated potential circular failure surfaces were carried out to assess the failure
surface with the lowest calculated FOS at each bore location adopting the design earthworks profile and
peak strengths and the results are given below.
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5.8.9.1 Groundwater Depth — 4m

The results of the analysis of each design slope profile, with the groundwater level at 4m below the ground
surface, are presented graphically in Figure 28 to Figure 33, which also show the failure surface with the
lowest calculated FOS, for each analysis conducted.
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Figure 30: 'Long term’ analysis of final design profile near Bore 102 (with 4m deep groundwater)
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Figure 31: 'Long term’ analysis of final design profile near Bore 103 (with 4m deep groundwater)
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Figure 33: ‘Long term’ analysis of final design profile near Bore 105 (with 4m deep groundwater)
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589.2  Groundwater Depth — 6m

The results of the analysis of each design slope profile, with the groundwater level at 8m below the ground
surface, are presented graphically in Figure 34 to Figure 39, which also show the failure surface with the
lowest calculated FOS, for each analysis conducted.
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Figure 36: 'Long term’ analysis of final design profile near Bore 102 (with 6m deep groundwater)
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Figure 38: 'Long term’ analysis of final design profile near Bore 104 (with 6m deep groundwater)
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Figure 39: 'Long term’ analysis of final design profile near Bore 105 (with 6m deep groundwater)
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5.89.3  Results Summary

The results of all peak strength stability analyses conducted for the design earthworks profile at each bore,
for each of the three groundwater depths adopted, are summarised in Table 11.

Table 11: Calculated Minimum FOS Values for Long Term Peak Strength Conditions

Lowest Calculated FOS (Long Term)

|
Rescription } Groundwater at 4m Below | Groundwater at 6m Below
j Ground Surface | Ground Surface
Analysis of final design profile near Bore 100 1.85 1.98
Pl ;\n_a_lygls J fiha?design prof_'lie néé_r B&fe 101 1_95 - _ 2,02
Analysis of final design profile near Bore 102 1.55 1,66
o Analysis of final design profile near Bore 103 1.97 - e 71.97 = |
Analysis of final design profile near Bore 104 1.76 1.95
Analysis of final design profile near Bore 105 1.53 1.72

It should be noted that the stability analysis results summarised in Table 11 include a 5kPa surcharge
allowance for future development load, together with the slope modification works nominated on KN's
earthworks design drawings. It is recommended that (if possible), no development surcharge be added to
slopes.

5.9 Stability of Near Surface Soils — If Saturated

Stability analysis to assess the potential effects of saturated near surface soils has been undertaken for each
of the six design earthworks sections detailed in Section 5.8.8 (to identify potential instability within the near
surface materials during intense rainfall), and the results of the analysis for each slope profile, are presented
graphically in Figure 40 to Figure 45, which also show the failure surface with the lowest calculated FOS,

FOS=0.80
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Figure 40: Analysis of near surface soils for the slope profile near Bore 100
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Figure 43: Analysis of near surface soils for the slope profile near Bore 103
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Figure 44: Analysis of near surface soils for the slope profile near Bore 104
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Figure 45: Analysis of near surface soils for the slope profile near Bore 105

5.9.1 Results Summary

The results of all stability analyses conducted for saturated near surface soils and the design earthworks
~_ profiles at each bore location are summarised in Table 12.

Table 12: Calculated Minimum FOS Values for Long Term Conditions — Near Surface Soils

| Lowest Calculated FOS (Long Term)

Description

Slope Profile | Slope Profile | Slope Profile | Slope Profile | Slope Profile | Slope Profile |
|

‘& near Bore 100 J near Bore 101 | near Bore 102 | near Bore 103 | near Bore 104 ‘ near Bore 105

Analysis of Near Surface
Saturated Soils

0.80 0.95 0.87 0.73 0.89 0.73

The analysis results confirm that, in zones of saturated surface soils, zones of relatively shallow soil failure
could be expected. However, visual observations over the sloping sections of Stage 1A, did not reveal any
zones of shallow (or deep) failures, presumably because broad scale saturation of near surface soils does
not readily occur at the site.
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5.10 Residual Strength Analysis

Based on the results of the inspection of soil and weathered rock samples recovered during the
investigation, slickensides were encountered in some of the samples, however, there did not appear to be
extensive zones of slickensides and no indications of past slope failures have been observed on site.
However, if extensive zones of slickensides are present within the soils in an area(s) of the site, their
presence could have an adverse effect on slope stability; additional stability analysis was conducted
assuming that extensive zones of slickensides exist, to estimate their potential effect on slope stability.

Each of the analyses carried out using peak strengths for the existing and final design ground profiles have
been reanalysed, using residual strength values (as indicated in Table 9) and groundwater depths of 4m and
6m and the results are summarised in Table 13 and Table 14.

5.10.1 Existing Slope Profiles

The existing ground surface profiles at Bores 100 to 105 were analysed using residual strengths for
groundwater depths of 4m and 6m and results are summarised in Table 13.

Table 13: Calculated Minimum FOS Values for Residual Strength and Long Term Conditions

Lowest Calculated FOS (Long Term)*

Description Groundwater at 4m Below Groundwater at 6m Below
Ground Surface Ground Surface

Analysis of nature_ll slo_pe profll_e near Eiore _1 00 1.20 | 1.35
- ﬁl?lysis of natural slope profile near Bore 101 ! 1.40 ‘ 1.49
Analysis of natural slope profile near Bore 102 ‘ 1.26 1.41
Ar{alyéls of natural slope profile near Bore 103 ‘ 1.28 ‘ 1.28
Analysis of natural slope profile near Bore 104 ; 1.54 ! 1.54
Aﬁaiysis of natural slope profile near éore 1'05 ‘ 1.30 | 1.47

* Minimum FOS values using residual strength parameters

5.10.2 Final Design Profiles

The final design profiles at Bores 100 to 105 were analysed using residual strengths for groundwater depths
of 4m and 6m and results are summarised in Table 14.

Table 14: Calculated Minimum FOS Values for Residual Strength and Long Term Conditions

Lowest Calculated FOS (Long Term)*

Description | Groundwater at 4m Below | Groundwater at 6m Below
|
|

Ground Surface \ Ground Surface
Analysis of final design profile near Bore 100 1.42 1.44
An alys_is of fina_lﬁés_i_gn_pFo_ﬁl_e_mﬁ)_re?C] N F = 155 168 !
= - Analysis of final design profile near Bore 102 1.39 1.65
i Analysis of final design profile near Bore 103 1.74 ) : 1.74
. 77Analy5‘|5 of final désign proﬁle;éar Bore 104 . 1.34 1.34
Analysis of final design profile near Bore 105 1.19 B _1-.34777

*’Miniiram FOS values using residual strength pérat_mel_ers

Project No.: 018-118D — 29 September 2020 Page 38




Slope Stability Assessment -
e b = Butler Partners
Sevenfeen M’fe ROCkS Road' OXI’ey Q aeatechnleal v gao-onviranmental « grouncdsatar

5.11 Conclusions
5.11.1 Peak Strength Analysis
5.11.1.1  Existing Ground Profiles

The stability analysis results for the existing ground profiles using peak strength are summarised in Table 10
and indicate that at five sections analysed (i.e. Bores 100, 101, 103, 104 and 105), the minimum calculated
FOS values are considered to be acceptable for the long term stability for non-slickensided clays and a
groundwater level up to approximately 4m below the ground surface. The stability analysis results for
Bore 102 are lower (but acceptable), than for the other five locations, because the critical failure circle
passes through the adjacent property on Seventeen Mile Rocks Road and is reflective of a marginal stability
situation on the adjacent property lot, not on Stage 1A.

5.11.1.2 Design Ground Profile

The stability analysis results for the proposed design earthworks ground profiles using peak strength are
summarised in Table 11 and indicate that at four sections analysed (i.e. Bores 100, 101, 103 and 104), the
minimum calculated FOS values are considered to be acceptable for the long term stability for non-
slickensided clays and a groundwater level up to approximately 4m below the ground surface. The stability
analysis results for Bores 102 and 105 are lower (but acceptable), than for the other four, locations because
the critical failure circles pass through the adjacent properties on Seventeen Mile Rocks Road and are
reflective of a marginal stability situation on the adjacent property lots, hot on Stage 1A.

5.11.2 Near Surface Soils

The stability analysis results for saturated near surface soils summarised Table 12 indicate that localized
instability of these materials is likely to occur under saturated conditions. Is it suggested that revegetation of
the slopes would provide root support and help prevent surface erosion; installation of some shallow
subsurface drainage and concrete lining of any existing (or proposed) zones of concentrated surface water
flow would assist in preventing near surface soil failure.

5.11.3 Residual Strength Analysis

The stability analysis results for assumed heavily slickensided clays (no heavily slickensided zones were
encountered), included in the slope profile are summarised in Table 13 for the existing ground slopes and in
Table 14 for the design earthworks profiles. The results indicate that the minimum calculated FOS values
are considered to be acceptable for the long term stability for heavily slickensided clays and a groundwater
level not higher than approximately 4m below the ground surface. However at the time of writing, there has
not been any indication of groundwater levels above approximately 7m depth, based on ongoing
groundwater monitoring at the site.

Provided the groundwater table remains below 4m depth, the risk of rapid' slope failure in any zones of
extensive fissures/slickensides (if such zones do exist) is considered to be relatively low; extensive zones of
fissures/slickensides are not indicated by the results of the investigation work completed to date. The
calculated minimum FOS values for the slopes at Bores 100 and 105 are within, or in excess of, the range of
FOS values given in Section 5.8.1.2, for acceptance of long term slope stability.

It should be noted that, because zones of heavily slickensided soils were not encountered during the

investigation, the calculated FOS values for heavily slickensided soils are considered to be conservative (i.e.
the actual FOS values are considered to be higher than those indicated in Table 13 and Table 14).
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5.12 Prevention of Water Ingress into the Site Slopes

All areas where surface water can readily penetrate into the site slopes (e.g. depressions etc.), should be
backfilled with impervious, compacted materials to prevent inflow.

It is also suggested that the ground surface at the crest of slopes be grade away from the crest, if possible,
and a concrete lined collector drain should be installed along the slope crest, to minimise surface water flow
down slopes.

If any existing houses located adjacent to the site boundary (along Seventeen Mile Rocks Road) have roof
drainage pipes that discharge to the ground, it is strongly recommended that all water discharged to the
ground be collected into a piped disposal system to prevent the water discharge from infiltrating into the
groundwater system and potentially reducing the stability of the adjacent site slopes.

Decommissioned services should be located, removed and remediated to prevent future sinkholes
development along their alignments.

Use of soakage pits as a method of stormwater discharge, must be avoided anywhere over, close to or
behind sloping ground.

5.13 Groundwater Level Monitoring

It is suggested that the groundwater level in at least one of the existing monitoring wells (located away from
proposed earthworks activities), should be monitored for as long as possible, at a frequency not greater than
monthly (and after all significant rain events), to at least the end of the next ‘wet’ season.

5.14 Guidelines for Site Development Layout to Minimise Slope Instability Risk

In order to minimise the potential for any future site development layout to adversely affect the stability of the
existing southern site slopes, the following are recommended for incorporation into site development layout
design:

. do not develop within a 6m exclusion zone from the southern site boundary, except at Lots 19 and
20 (located behind Nos. 93 and 95 Seventeen Mile Rocks Road), where the exclusion zone should
be increased to 8m;

° limit cut depth on or below slopes to not more than 1m and retain the cut with fully engineered
structural retaining walls (boulder walls or similar are not suitable for use);
. if the toe of slopes are to bhe filled over, the fill should consist of free draining materials only (or a

purpose designed drain installed for the full depth of the fill), to prevent elevation-of the groundwater -
level at the slope toe;

s do not place any significant depth of fill on slopes; and

o if feasible, do not locate development on slopes steeper than 18°.

515 Suggested Engineering Requirements to Supplement Site Layout Development

In addition to the site layout development recommendations given in Section 5.14, the following are strongly
recommended to limit adverse effects on the stability of the eastern site slopes, based on the results of this
slope stability assessment and on past experience:

o install a concrete lined ‘spoon’ drain across the rear of lots located along the southern site boundary,
to prevent stormwater flow down the slopes;
o install shallow sub soil drainage to prevent the saturation of topsoil (and near surface) layers;
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o minimise tree removal and, if possible, plant (and maintain), the slopes with deep rooted
vegetation/trees;

° keep excavation of slopes to a minimum and ensure that they are retained with engineer designed
retaining walls;

o found any ‘heavy’ structures to be situated on slopes on deep foundations so that they do not add
any significant load to slopes; and

o subject all site development proposals to location specific slope stability assessment.

The Australian Geomechanics Guidelines (the Guidelines) for Slope Management and Maintenance
(Australian Geomechanics Vol 42, No, 1, March 2007) should be referred to, to provide additional guidance
on minimising the risks associated with development on sloping site. Geoguide LR8 (Construction Practice)
is attached in Appendix D from the Guideline for general information.

516 Deep Foundations

The need for deep foundations will depend on the building type/load proposed for each lot (which is currently
unknown), and must be determined by lot specific geotechnical investigation and slope stability assessment,
which is the responsibility of each individual lot owner.

5.17  Vegetation Planting and Maintenance

The removal of some isolated trees (with engineering input), in the Stage 1A area, if required as part of site
development, would not be expected to destabilise the overall Stage 1A slopes, as the slip circles with the
lowest FOS values are generally deep seated, and extend significantly below the root zone of existing trees.
However, it is recommended that any trees removed be replaced and (if possible), supplemented with
additional new plantings, as a means of assisting with the stabilisation of near surface soils (refer Section 0).

5.18  Existing Fill Depth and Extent

The extent and depth of the existing uncontrolled fill encountered in and around Bore 18 should be
determined by engineering inspection during site bulk earthworks. All uncontrolled fill should be replaced
under Level 1 control using site won clay soils, to prevent stormwater seepage into the slope.

5.19 Long Term Monhitoring

Based on the results of the investigation and on the stability analysis results, installation of ground
movement monitoring measures (e.g. permanent survey markers, inclinometers, additional groundwater level
monitoring wells etc.) are not considered to be required.

BUTLER PARTNERS PTY LTD

Reviewed by:
RICARDO ZANNIN-PESCE MIKE NEIGHBOUR
Senior Geotechnical Engineer Principal

BRUCE BUTLER
Senior Principal
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\mportant Information ahout Your

hieatechnical Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects

their clienls. A geolechnical engineering study conducted for & civil engi-
neer may not fulfill the needs of a construction contractor or even another

— no! even you — should apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
Do nol read selected elemens only.

A Geotechnical Engineering narort Is Based on
A Unigue Set of Project-Specific Factors

tors when establishing the scope of a study. Typical factors include: the
clienl's goals, objeclives, and risk management preferences; the general
nalure of the structure involved, its size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
such as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do nol rely on a geotechnical engineering report thal was;
“not prepared for you, s -

not prepared for your project,

not prepared for the specific site explored, or

completed before important project changes were made.

Typical changes thal can erode the reliability of an existing geotechnical

engineering report include those thal affect:

e {he funclion of the proposed struclure, as when it's changed from a
parking garage to an office building, or from a light industrial plant
to a refrigerated warehouse,

.

Geotechnical engineers struclure their services lo mest the specific needs of

civil engineer. Because each geotechnical engineering sludy is unique, each
geolechnical engineering report is unique, prepared sofely for the clienl. No
one excepl you should rely on your geotechnical engineering report without
first conferring with the geotechnical engineer who prepared it. And no one

engineering report did not read it all. Do not rely on an executive summary.

Geolechnical engineers consider a number of unique, projecl-specific fac-

e elevalion, configuration, location, orientation, or weight of the
proposed slruclure,

e composition of the design team, or

= project ownership.

As a general rule, always inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact.
Geolechnical engineers cannot accept responsibility or fiabifity for problems
that occur because their reporls da ot consider developments of which
they were nol informed.

Subsurface Conditions Gan Change

A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do nol rely on a gealechnical enginger-
ing report whose adequacy may have been affecled by: Ihe passage of
lime; by man-made events, such as construction on or adjacent to the site;
or by nalural events, such as floods, earthquakes, or groundwaler fluclua-
tions, Always contact the geolechnical engineer before applying the report
lo determing if it is still reliable. A minor amount of additional lesting or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Sile exploration identifies subsurlace conditions only at those poinls where
subsurface tests are conducted or samples are laken, Geotechnical engi-
neers review field and laboralory data and then apply their professional
judgment to render an opinion aboul subsurface conditions throughout the

sile. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
condifions.

A Report's Recommendations Are /lof Final

Do not overrely on the construction recommendations included in your
report. Those recommendations are not final, because geolechnical engi-
neers develop them principally from judgment and opinion. Geolechnical
engineers can finalize their recommendations anly by observing actual

W,




subsuriace conditions revealed during conslruclion. The geotechnical
engineer who developed your report cannol assume responsibilily or
liability for the report's recommendalions if thal engineer does nol perform
consiruction observation.

A Geotechnical Engineering Report Is Subject to
Misinterpretation

Other design team members' misinterprelalion of geotechnical engineering
reports has resulled in costly problems. Lower thal risk by having your geo-
lechnical engineer confer with appropriate members of the design team afler
submilting the reporl. Also refain your geolechnical engineer lo review peri-
nent elements of the design team's plans and specifications. Contractors can
also misinlerprel a geolechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and preconstruction
conferences, and by providing construction observation.

Do Not Redraw the Engineer's Logs

Geolechnical engineers prepare final boring and lesling logs hased upon
their interprelation of field logs and laboratory data. To prevenl errors or
omissions, the logs included in a gealechnical engineering report should
never be redrawn for inclusion in archileclural or other design drawings.
Only photographic or electronic reproduclion is acceptable, but recognize
thal separaling logs from the report can elevale risk.

Give Contractors a Gomplete Report and
Guidance

Some owners and design professionals mislakenly believe they can make
conlractors liable for unanticipated subsurface condilions by limiling what
they provide for bid preparalion. To help prevent costly prablems, give con-
lractors the complele geolechnical engineering report, but preface it with a
clearly wrilten leller of transmillal. In that letter, advise conlractars that the
reporl was nol prepared for purposes of bid development and that the
reporl's accuracy is limiled; encourage them to confer with the geolechnical
engineer who prepared (he reporl (a madest fee may be required) and/or to
conduct additional study lo obtain the specific types of informalion they
need or prefer. A prebid conference can also be valuable. Be sure conlrac-
tors have sufficient fime 1o perform addilional study. Only then might you
be in a position lo give contractors the best information available to you,
while requiring them to at leasl share some of the financial responsibilities
slemming from unanticipated conditions.

Read Responsibility Provisions Closely

Some clients, design professionals, and contraclors do not recognize that
geotechnical engineering is far less exact than olher engineering disci-
plines. This lack of underslanding has created unrealistic expectations that

LY

have led lo disappointmenls, claims, and dispules. To help reduce Ihe risk
of such outcomes, geotechnical engineers commonly include a variely of
explanalory provisions in their reports. Sometimes labeled “limilations”
many of these provisions indicale where geolechnical engineers' responsi-
bilities begin and end, lo help others recognize their own responsibililies
and risks. Read these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perform a geoenviron-
menial study differ significantly from those used to perform a geolechnical
sludy. For that reason, a geolechnical engineering report daes nol usually
relale any geoenvironmentat findings, conclusions, or recommendations:
e.0., about the likelihood of encountering underground storage tanks or
regulated contaminants. Unanticipaled environmental problems have led
to numerous project faffures. If you have nol yet obtained your own geoen-
vironmental information, ask your geolechnical consultant for risk man-
agemenl guidance. Do not rely on an environmental report prepared for
Someone ejse.

Obtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, conslruction,
operation, and mainlenance lo prevent significant amounts of mold from
growing on indoor surfaces. To be effective, all such strategies should be
devised for the express purpose of mold prevention, integraled inlo a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consultant, Because just a small amount of water or
moislure can lead to the development of severe mold infeslations, a num-
ber of mold prevention slrategies focus on keeping building surfaces dry.
While groundwater, waler infiltration, and similar issues may have been
addressed as part of the geolechnical engineering study whose findings
are conveyed in this reporl, the geolechnical engineer in charge of this
project is not a mold prevention consultant; mone of the services per-
formed in connection with the geotechnical engineer's study
were designed or conducied for the purpose of mold preven-
lion. Proper implementation of the recommendalions conveyed
in this report will not of itself be sufficient to prevent mold from
growing in or on the slruciure involved.

Rely, on Your ASFE-Member Geotechncial
Engineer for Additional Assistance

Membership in ASFE/THe Best PeopLe on EARTH expases geotechnical
engineers to a wide array of risk management lechniques that can be of
genuine benelit for everyone involved with a construction project. Conler
with your ASFE-member geotechnical engineer for more information.
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Project No.: 018-118D — 29 September 2020



BORE REPORT

Client: Economic Development Queensland

Project: Slope Stability Assessment

Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley
Project No: 018-118D

BORE 100

Page No: 1of 2
Date: 29 June 2020

Q
P (5ciottral ¥ gen-andianmEalil Y grovabvale:

' Butler Partners

Ground Surface Level: RL48 5m*

E 0
= [=]
e = ] gao
5 Description = = a Z ge
= = | £ 2z 2 & eS
g =S| €| E| E| B | 85
a o | W w = [GR—
48.5
0 = . -
SANDY CLAY (CH) 7 q K
7 -stiff, brown, fine grained sand W 05 £ :: ::
- T~ i ] Kl
ff - SLARCLAV{GL P S | a5 | N8 | BB
] -very stiff, brown motiled red-brown and grey :j}FfE? Bantorilta g g
- 47'0_>//: S 15 51148 g g
] i gt s LR M B
= S e | e | §
] ; At o M
: NI Y
A wra 3.0 N M
- -hard, red-brown mottled brown, with fine grained sand, with slickensides ]:H:;ﬂ%: U ' pp>600 | [| [
. 59L7 34
= _//:: HIS
4= Z'ffﬁ/f Casing [ |
e s st w0 .
7 -very stiff, brown mottled grey, with bands of weathered sandstone and some —//' - 5 45 6,10,17
5  small fissures :%:{'F: 4,95 N=27 _
:‘ _;ﬁ/:/qé: Sand _'
- 43.0‘://j/:
6—_ _:ﬂ/:j)'ﬁ: 6.0
_ :/Eﬁf g ! 7.?.17
] 203 645 | N=26
7__ :meﬂg
. e
i 057 75
1 CLAYEY SILT (MH) N0 op=500
8—  -verystiff, grey 1 L 7.9 p
N 3 | creen
] 40.0-HT111
9 T I —’/ /I A
- -hard, grey, with small fissures Wil s 90 6,14,30
7 943 | M30mm
10 SANDSTONE (XW)
- -extremely low strength, red-brown mottled brown and grey, fine to medium
7 grained 1
i 05
] S| 1oy | 2030 :
1  -medium to high strength bands 5

U Undisturbed Tube Sample (50mm dia) §  Standard Penetration Test (SPT)

E  Environmental Sample

Is(50) Point Load Test Result (MPa)

D  Disturbed Sample HB SPT Hammer Bouncing Up Pushtube Sample (d) Diametral Test
B Bulk Sample () No Sample Recovery C  NMLC Coring (a) Axial Test
pp Pocket Penetrometer Test (kPa) V' Vane Shear Strength, Uncorrected (kPa) (i)  Lump Test

Rig: Hydrapower Scout
Drilling Method: Auger to 3.0m, casing to 2.5m,then washbore
Groundwater: No free groundwater encountered during auger drilling

Remarks: *Approximate ground surface level estimated from a contour plan supplied by Ecenomic Development Queensland

Logged by: PZ




BORE REPORT = Butler Pariners

Client: Economic Development Queensland BORE 100
Project: Slope Stability Assessment Page No: 2of 2
Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley Date: 29 June 2020
Project No: 018-118D Ground Surface Leve/: RL48.5m*
E o
= [=]
[ = 2 E o
= Description = = a - g€
= _ =] o 2 L =]
5 Els| B| 8| % | &%
& 2| 5| & | & | & | 88
| SANDSTONE (XW) 1H:
12 - extremely low strength, with medium to high strength bands, grey motlled = 120 1132030 | FfEf
| orange-brown, fine grained 36.0 12.4 {100mm H
i St e s L
- -grey, fine grained H
i 35.0 13.5 zf
il S 14,24,30 H
14— 1394 | /140mm |
: 340
15-] 15,0 2|
7 S 28,29,30 4
g 33.0 1544 | /140mm =t
16 ;
- 320 5 16,5 18,2930 E
17 16.94 | 140mm ot
1 31.0
18 i ; :
1 -with silty clay bands g 1801 15,2330 zf
: 300 18.44 | /140mm ;
19-]
- 29.0 > 19.5 15,24,30 A
20— 19.94 | /140mm
End of Bore at 19.94 m i
] 28.0—
21 ]
] 27.0-
22—~ i
] 26.0—
23] 9
U  Undisturbed Tube Sample (50mm dia) §  Standard Penetration Test (SPT) E  Environmental Sample 1s(50) Point Load Test Result (MPa)
D Disturbed Sample HB SPT Hammer Bouncing Up Pushtube Sample (d) Diametral Test
B Bulk Sample () No Sample Recovery C NMLC Coring a) Axial Test
Pocket Penetrometer Test (kPa) V  Vane Shear Strength, Uncorrected (kPa) () LumpTest
Rig: Hydrapower Scout Logyed by: PZ

Drilling Method: Auger to 3.0m, casing to 2.5m,then washbore
Groundwater: No free groundwater encountered during auger drilling
Remarks: *Approximate ground surface level estlimated from a contour plan supplied by Economic Develepment Queensland




BORE REPORT

Client: Economic Development Queensland

Project: Slope Stability Assessment

Lacation: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley

Project No; 018-118D

——a

Bu

BORE 101

Page No: 1 of 2

Dafe; 30 June 2020

Ground Surface Level: RL45.8m*

p— u.m\r-.:l‘lF!l-egig-ofﬁ:n‘awﬁmsdsﬁ

E g
= o
= Description = & a 2 g
= _ & 2 il 2 25
= = 5 = 8. o ==
B S| £ & = 3 °5
o = — 0 ) - 6=
45.8
0
-+ FILL
7| .- mixture of clay, sand and gravel 05 346
;7] SANDYCLAY (CH) 095 | N=10
ot 8 stiff, red-brown mottled brown, fine to coarse grained sand ' Bentonite
1 -hard, grey motlled brown 1 pp>600
2 1.9
8 . : : 3.0
4 -very stiff, grey mottled brown, with small fissures 35,11
i 3.45 N=16
4 cLAYEY sAND (50) Casing —p
1 -medium dense, brown mottled orange-brown, fine grained 45 111241
5] 495 | N=23
] Sand
e dense 6.0 14,1421
: 645 | N=35
7
] 75 1152322
8 . 7.95 N=45 =t
1 arey Screen £l
7 3| (3
] 9.43 N=37 :
10 :
1 sanpycLAy(cL) 105 | 7919
1 - -very stiff, grey, fine grained sand 10.95 N=28 ;

E  Environmental Sample Is(50) Point Load Test Result (MPa)

U Undisturbed Tube Sample (50mm dia) §  Standard Penetration Test (SPT)

D Disturbed Sample HB SPT Hammer Bouncing Up Pushtube Sample (d) Diametral Test
B Bulk Sample () No Sample Recovery C  NMLC Coring (a) Axial Test

pp Pocket Penetrometer Test (kPa) V' Vane Shear Strength, Uncorrected (kPa) ()  Lump Test

Rig: Hydrapower Scout

Drilling Method: Auger to 3.0m, casing to 2.5m,then washbore

Groundwater: No free groundwater encountered

during auger drilling

Logged by: PZ

Remarks: "Approximate ground surface level estimated from a contour plan supplied by Economic Development Queenstand




BORE REPORT = Butler Pariners

Client: Economic Development Queensland BORE 101
Praject: Slope Stability Assessment Page No: 2 of 2
Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley Date: 30 June 2020
Project No; 018-118D Ground Surface Level: RL45.8m*
€ o
g | £ | a4 g8
= = @ =
£ Description " = e 2 _g £
£ E 2 = = S
[7] o
a & & b s 5=
1 sanpycLay(cL) 4.0 1H:
12—.._-very stiff, grey, fine grainedsand - ) E 12.0 913.21 : ;
- hard 1245 | N=34
330
13- :
1" Cwithrelict rock joints 10t i 135 | 815,23 2
v Y 1395 | N=38
: 3101 2|
15+ —véry_stlff """ R A e e D p e s e e / 15.0 4l =
i w4 |
] End of Bore at 154 m 30,01
16— =
y 29,0
174 .
i 28,0
18 =
i 27.0-
19+
] 26,0
20— =
] 25,0}
21— .
] 24,0
22— 2 i =
i 23,0
23- E
U Undisturbed Tube Sample (50mm dia) 8  Standard Penetration Test (SPT) E  Environmental Sample 1s(50) Point Load Test Result (MPa)
D  Disturbed Sample HB SPT Hammer Bouncing Up Pushtube Sample (d) Diametral Test
B Bulk Sample () No Sample Recovery C NMLC Coring (a) Axial Test
pp Pocket Penetrometer Test (kPa) V' Vane Shear Strength, Uncorrected (kPa) (i) LumpTest
Rig: Hydrapower Scout Logged by: PZ

Drilling Method: Auger to 3.0m, casing to 2.5m,then washbore
Groundwater: No free groundwater encountered during auger drilling
Remarks: *Approximate ground surface level estimated from a contour plan supplied by Economic Development Queensland




BORE REPORT

Client; Economic Development Queensland

Project: Slope Stabilily Assessment

Lacation: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley
Project No: 018-118D

BORE 102

Page No: 10f2
Date: 1 June 2020

—
—— Butler Partners

Ground Surface Level: RL38.0m*

E o
2 | §| 8 | g8
= Description Z = a 2 S e
= gl | &2 | 2 & €8
=] -— - ==
g = |8 | 4| 4| & | &3
38.0
0 Casing[—xp¢
4 FALL Concretg i
1N, - brown, sandy clay, fine to coarse grained, with some fine to coarse subangular ~ / 0.5 58,7 ;
- “gravel S 0.95 N=15 4
L "] -dark brown, silly clay, with trace of charcoal 37.0 Spoll ;
i 15 4015 P
B S r_)1 ;
2— 3.0 195 | N=24 g
: z
- grey gravel, fine to medium subangular to angular i
31 SILTYCLAY(CH) 35-0?J;E§/FE = 30 | 68,10
-..._- very stif, grey-brown mottled orange _:/ﬂ: S 345 | N=18
4 -brown £
eSS 34,0 Bentonite
1 -palegrey ﬂg/:
3] T 45
b _.fg/: j:/,]i: u pp=390
6 33.04}9(/4//: 4.95
J et
e e e st o T s e e T e s s -
7 -pale grey mottled brown :ﬁ;ﬁ% Sand
6— 3204417 6.0
G _/;l:]/f, g ST pp=400
. 227227 6.45
. A
7 31.0—ﬁﬁ; Screen—£
- e siefey 2
¥ At 75 | 1212
o N e oler S
S V— PO — 4 300 TFF;H’Q 795 | N=24
1 e
g P :
7 iy P s =
9 29.0j%;£€_’ : 9.0 oy
: T 945
10] 28.0{;:/1}2': :
-\ MUDSTONE (HW) o [ S 105 | 3o/40mm| F[2
- _“\- low strength, pale brown / o7 {1:’{/?/:";" =) 10.54 HB :
1 siLTycLaY(cH) ' r/ﬁ: :
T~ -hard, pale brown gt eate: :

U Undisturbed Tube Sample (50mm dia) §  Standard Penetration Test (SPT)

E

Environmental Sample

Is(50) Polnt Load Test Result (MPa)

D Disturbed Sample HB SPT Hammer Bouncing Up Pushtube Sample (d)  Diametral Test
B  Bulk Sample () No Sample Recovery C NMLC Coring (a) Axial Test
pp Pocket Penetrometer Test (kPa) V  Vane Shear Strength, Uncorrected (kPa) (i)  Lump Test

Rig: Hydrapower Scout
Drilling Method: Auger to 4.5m, casing to 4.5m, then washbore
Groundwater: No free groundwater encountered during auger drilling

Remarks: *Approximate ground surface level estimated from a contour plan supplied by Economic Development Queensland

Logged by: NA




BORE REPORT = Butler Pariners

Client: Economic Development Queensland

Project: Slope Stability Assessment

Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley
Project No: 018-118D

BORE 102

Page No: 20f 2
Date: 1 June 2020

Ground Surface Level: RL38.0m"

5 o
€£= [=]
a ‘5. _-g_i E m
= Description & a ? g
a. o 7l o E
a & & & = G =
1  SANDSTONE (XW) 1H|
- -extremely low strength, brown, fine to coarse grained j i EL
12 y g g 2.0 s 1 129 |sonoom [fE
il 121 1H-
L 250
: N R T O
14 240 : iH;
161 230 15,0 1
S 30M145mm ()
7 15.45 1H
16-] 220
- 16,5 1H]
: ] S 16.61 30/110mm dE
17 End of Bore at 16.7 m 24.0—
18- 20.0-
19 19.0-
20 18.0-
21 17.0
22+ = 16.0
23 150
U  Undisturbed Tube Sample (50mm dia) S  Standard Penetration Test (SPT) E  Environmental Sample Is(50) Point Load Test Result (MPa)
D Disturbed Sample HB SPT Hammer Bouncing Up Pushtube Sample (d) Diametral Test
B  Bulk Sample () NoSample Recovery C  NMLC Coring (a) Axial Test
pp Pocket Penetrometer Test (kPa) V  Vane Shear Strength, Uncorrected (kPa) () Lump Test

Rig: Hydrapower Scout
Drilling Method: Auger to 4.5m, casing to 4.5m, then washbore
Groundwater: No free groundwater encountered during auger drilling

Remarks: *Approximate ground surface level estimated from a contour plan supplied by Economic Development Queensland

Logged hy: NA




BORE REPORT

T
— aanerRannems

Client: Economic Development Queensland BORE 103
Project: Slope Stability Assessment Page No: 10f 2
Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley Date; 5 and 8 June 2020
Project No: 018-118D Ground Surface Level: RL33.2m"
E
=
@ -16_ g
=3 Description = =S| & a 2
- s <] o 2 = o
5 E 5 o =8 = e
B S| 84 5] E g i
(=1 " -l w w w =
0
- SILTY SAND (SM)
"~ - loose, brown-dark brawn, fine to coarse grained sand (topsail) 668
37 SILTY CLAY (CH) N=14
| -stiff, brown motled grey and white
i e hard pp>600
2_
1 -orangebown T
3,
-+ CLAYEY SAND (SC) 4,30/90mm
- -very dense, brown and orange-brown, fine grained sand, 4.0m to 4.5m, clay
-1 bands
4_
]  SANDSTONE (SW)
5—  -extremely low strength, orange-brown, fine to medium grained 30/120mm
61 - SO IES——
- - brown mottled grey-white 30/130mm
7]
H 30/120mm
8
g 30/90mm
10-
E 5,30/120mm
11
D  Disturhed Sample V' Vane Shear Strength, Uncorrected (kPa) C  NMLC Coring
B  Bulk Sample S  Standard Penetrometer Test (SPT) Is(50) Point Load Test Result (MPa)
U Undisturbed Tube (50mm diameter) SPT Hammer Bouncing (d)  Diametral Point Load Strength Test
pp Pocket Penetrometer Test (kPa) () NoSample Recovery (a)  Axial Point Load Strength Test
E  Environmental Sample A Asbestos Sample

Rig: Hydrapower Scout

Drilling Method: Auger to 3.0m, casing to 3.0m, then washbore

Groundwater: No free groundwater encountered during auger drilling

Remarks: *Approximate ground surface level estimated from a contour plan supplied by Economic Development Queensland

Logged By: PZ




BORE REPORT

Client: Economic Development Queensland

Project: Slope Stability Assessment

Location; Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley
Project No: 018-118D

BORE 103
Page No: 20f2

e
— outler Eariners

Date: 5 and 8 June 2020
Ground Surface Level: RL33.2m"

E
g ﬁ 2
T Description 2| | o a 3
= —_ =) b 2 a ol
£ E o =4 =4 =3 P
& S| 8| E| B 5 g
a o = w 7] w [
7 SANDSTONE (SW)
12...- extremely low strength, brown rr]p_t_l]v_afi_ _grey-white, fine to medium grained e 12.0 30/100
1 -12.5mto 13.0m, clayey sand bands 21. 121 Mt
13-
- 200
] 13.5
. 13,59 30/90mm
- MUDSTONE (XW) 19.0
7 -extremely low strength, dark grey
15— 15,0
] 18.0 12,27,30/110mn
] 16.41
16—
17.0
7 16.5
1 SILTYCLAY(CH) 8,17,24
{7-}.._-hard darkgrey — 16.95 N=41
1 - verystiff, dark grey 6 A =350
. 17.4 PP
18 18.0
| MUDSTONE (XW) 15.0 17,23,30/130mn
7 -extremely low strength, dark grey 18.43
19—
B 14.0
20— 200
13.0 20.2 15,30.'50mm
4  SILTSTONE (DW)
7 -very low to low strength, grey
21+
12.0
4  MUDSTONE (XW) 215
1  -extremely low strength, grey ' 15,21,26
- End of Bore at 21.95 m 11.0-
Disturbed Sample V  Vane Shear Strength, Uncorrected (kPa) C  NMLC Coring
Bulk Sample S  Standard Penetrometer Test (SPT) 1s(50) Point Load Test Result (MPa)

p Pocket Penetrometer Test (kPa) () NoSample Recovery

D
B
U  Undisturbed Tube (50mm diameter) SPT Hammer Bouncing
p
E Environmental Sample A Ashestos Sample

(d)  Diametral Point Load Strength Test
(a)  Axial Point Load Strength Test

Rig: Hydrapower Scout
Drilling Method: Auger to 3.0m, casing to 3.0m, then washbore
Groundwater: No free groundwater encountered during auger drilling

Logged By: PZ

Remarks: *Approximate ground surface level estimated from a contour plan supplied by Economic Development Queensland




BORE REPORT = Butler Partners

Q gastechric! ¢ geo-snvironmental = groundwister
—

Client: Economic Development Queensland BORE 104
Project: Slope Stability Assessment Page No: 1of 2
Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley Date: 2 June 2020
Project No: 018-118D Ground Surface Level: RL33.0m*
E
2 | & z
T Description ) = o =
= o =) £ 2 D2
£ E 5 = = o
g 3 (& | E & B
a [ — w w -
0 33.0
-, SILTYCLAY (CH) ' A
7 - stiff, brown, trace of fine to coarse grained sand (topsoil) T 05
& B -~ HE 8 &
12 N S " 320-LEELE 0.95
] - very stiff, pale grey-brow T
i AR i )
] _ﬂ’:ﬁ/]ﬁ: S 9N1-12255
] 10 19 R
: =
3 300772 3.0
] SILTYCLAY (CH) Ay 0p>600
4 -hard, pale grey-brown T 3.45
: Tt
L - - 29.0—{=zL21
| -red AT
. G 45
il s los pp>600
5 SANDSTONE (XW) 4.95
.| -extremely low strength, brown, fine to coarse grained ]
_1 =
6 27.0 : 6.0
: ] 6.14 30/140mm
7 26.0-]
g d S i3 30/130mm
" 7.63
8 25.0—
o 24,0 9.0
: - S 9.13 30/130mm
0 :
O T SiTvewavicn 4501
1 -hard, grey mottled brown i 105~
_ o U pp>600
11 22,0 10.95
U Undisturbed Tube Sample (50mm dia) 5  Standard Penetration Test (SPT) E  Environmental Sample Is(50) Point Load Test Result (MPa)
D  Disturbed Sample HB SPT Hamimer Bouncing Up Pushtube Sample (d) Diametral Test
B Bulk Sample () NoSample Recovery C NMLC Coring (a) Axial Test
pp Pocket Penetrometer Test (kPa) V  Vane Shear Strength, Uncorrected (kPa) ()  Lump Test
Rig: Hydrapower Scout Logged by: NA

Drilling Method: Auger to 2.5m, casing to 3.0m, then washbore
Groundwater: No free groundwater encountered during auger drilling
Remarks: *Approximate ground surface level estimated from a contour plan supplied by Economic Development Quesnsland
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Client: Economic Development Queensland BORE 104
Project: Slope Stability Assessment Page No: 2 of 2
Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley Date: 2 June 2020
Project No: 018-118D Ground Surface Level: RL33.0m*
E
g | % £
E Description =] = (=] S
E 4 @ @ a3
L— o — -
£ Els| &8 | B .
w
A = | 5| 8 | & &
7 SILTYCLAY (CH)
12— - hard, grey mottled brown 12.0
1  SANDSTONE (XW) 1646 pp>600
- -extremely low strength, brown, fine to coarse grained :
L - SILTYCLAY(CH)
7  -hard, grey, trace of fine grained sand 135 104730
14 1395 =47
4+ MUDSTONE (XW) :
4 -extremely low strength, grey
15 1.0
- 15,22,30/130mm
] 15.43
16
] 16.5 162230
17] 16.95 b
18— 18.0
i 13,21,30
: . 18.45 N=51
] End of Bore at 18.45 m )
19 14,0
20 13.0—
21 12,0
22— 1.0
23 10,0
U  Undisturbed Tube Sample (50mm dia) S  Standard Penefration Test (SPT) E  Environmental Sample Is(50) Point Load Test Result (MPa)
D Disturbed Sample HB SPT Hammer Bouncing Up Pushtube Sample (d) Diametral Test
B  Bulk Sample () NoSample Recovery C  NMLC Coring (@) Axial Test
Pocket Penetrometer Test (kPa) V' Vane Shear Strength, Uncorrected (kPa) () Lump Test
Rig: Hydrapower Scout Logged by: NA

Drilling Method: Auger to 2.5m, casing to 3,0m, then washbore
Groundwater: No free groundwater encountered during auger drilling
Remarks: *Approximate ground surface level estimated from a contour plan supplied by Economic Development Queensland
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Client: Economic Development Queensland BORE 105
Project: Slope Stability Assessment Page No: 1of 2
Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley Date: 9 June 2020
Project No; 018-118D Ground Surface Level: RL32.0m"
E @
e | £ | & | 28
= Description 2 E S 7 E £
= E| 3 = = o g8
& = | E g g 2 £8
=] oe = w (7] b= o=
0 320 o
1 siLTYcLAY (cH) Brseess T
7| -hard, brown, trace of fine grained sand Iz 'fp: 0.5 1F
g TV 43 e g pp>600 | I I
1| -grey 31 .o—ﬁ_ﬁ% 075 | ‘Cement |} |
: 2 E |
. s o pp>600 | H |
2 20,0 18 ~.
- CLAYEY SAND (5C) Il
7 - medium dense, orange-brown mottled grey and white, fine to coarse grained ]t
37_ sand s 3.0 978 r N
7 SILTYCLAY(CH) :g@% 345 | N=t5 | [ f
- -stiff to very stiff, grey il :LI/’ ij: ;b
4~_ 28'0_, ’/’ /ﬁ:: Casing > E
] = 45 X
SILTY CLAY (Cl) W v pp>600 | Kl
5—  -hard, dark grey, with minor slickensides 27,0_;@;’;: 4.75 Skl N ;
- e ackfill
: 22727 g
o) 1554 DA
61 ze.o—j}F = 6.0 '
=l —:/Qf:ﬁ;: U 6.3 pp>600 [
J AL }
- = §
7] 2% g_j:F 4 N
02~ N
s ::ﬁf:;liF - Bentonite §
g 3 3
1 SILTYCLAY (CH) T U ; g pp>600 \
8— -hard, dark grey 24,0-?,/ 4 1 §
] T
- CLAYEY SAND (SC) j
9 -very dense, brown mottled orange-brown and grey 23.0+ 3 9.0 28.30/60m
. 923 1™ gand
SILTY CLAY (Cl) A Screen
101 -hard, brown 22-0__;/]?;?}2 U 10.0 5600
1 ) ol otdlss 1045 | PP
1 CLAYEYSILT (MH) g 10.5
11~ - hard, grey and brown 2109 b L1 u 1075 | PP>600 :
Bl ] - [ - §
] REAErg s E
U  Undisturbed Tube Sample (50mm dia) §  Standard Penetration Test (SPT) E  Environmental Sample 1s(50) Point Load Test Result (MPa)
D  Disturbed Sample HB SPT Hammer Bouncing Up Pushtube Sample (d) Diametral Test
B Bulk Sample () No Sample Recovery C  NMLC Coring (a) Axial Test
pp Pocket Penetrometer Test (kPa) V  Vane Shear Strength, Uncorrected (kPa) ()  Lump Test
Rig: Hydrapower Scout Logged hy: PZ

Drilling Method: Auger to 3.0m, casing to 3.0m, then washbore
Groundwater: No free groundwater encountered during auger drilling
Remarks: *Approximale ground surface level eslimated from & cantour plan supplied by Economic Development Queensland




BORE REPORT

Client: Economic Development Queensland
Project: Slope Stability Assessment
Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley

BORE 105

Page No: 2 of 2
Date: 9 June 2020

——= Butler Partners

Project No: 018-118D Ground Surface Level: RL32.0m*
£ o
¢ | §| g | &8
T Description 2 = o 2 Ee
= —_ o £ < @ B35
s E S =4 = o= 5=
g S5 | £ E & i °§
[a] o — (7] W = o=
1 SILTYCLAY (CH) W 1=
12— -hard, grey 20‘0—;[:}5;;?‘ 120 1H
< —ﬁ/ 2 | pp>600 1l
] :’ﬁ:ﬂ}% 12.35 2|
13 100l :|
] i s ;|
1 MUDSTONE (XW) " 132530 | [}
14— -extremely low strength, grey 1392 | M20mm H
15— 15.0 Iz
_ 15.25 17,30/100mm
1 End of Bore at 15.25 m ]
16 16,0
17 15,0
18— 14.0—
19 13.0
20 120
21— 110
22-] 100
23— 9.0
U  Undisturbed Tube Sample (50mm dia) S Standard Penetration Test (SPT) E  Environmental Sample Is(50) Point Load Test Result (MPa)
D Disturbed Sample HB SPT Hammer Bouncing Up Pushtube Sample (d) Diametral Test
B Bulk Sample () NoSample Recovery C  NMLC Coring (a) Axial Test
pp Pocket Penetrometer Test (kPa) V  Vane Shear Strength, Uncorrected (kPa) () LumpTest

Rig: Hydrapower Scout
Drilling Method: Auger to 3.0m, casing to 3.0m, then washhore

Groundwater: No free groundwater encountered during auger drilling

Remarks: *Approximate ground surface level estimated from a contour plan supplied by Economic Development Queensland

Logged by: PZ




TEST PIT REPORT

Client: Economic Development Queensland

Project: Slope Stability Assessment

Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley
Project No: 018-118D

=
—— Buytler Pariners

TESTPIT 1

Page No: 1 of 1
Date: 9 June 2020
Ground Surface Level: RL41.0m"

E
g =
£ Description > & a =)
£ P K o @
AEIBEE
o i | a & w
0 41.0
1 FALL i 03
] “\_-_t_jf[k brown, sandy silty clay, fine to coarse grained sand, with roots 7] D '
=, -dark brown, clayey silty sand, fine to coarse grained, with fine to coarse grained ; :I 08
1j %, subangular to subrounded gravel, with subangular cobbles up to 100mm width, 40'0'_
-\ trace of roots and organics thoughout rily 14
1N interbedded with bands of sandy silty clay 3 D
2—_ - brown, sandy silty clay, fine to coarse grained sand, with fine to coarse 20
| "\ subangular gravel (possibly natural)
1\ SILTYCLAY(CL) ]
3| \-pale grey-brown, with fine grained sand 38.0—
i End of Test Pit at 2.4 m y
4 37.0
5 36.0-
6 35,0—
] ]
7- 34.0
8 33.0
9- 32,0
10 31.0—
11] 30.0j
D  Disturbed Sample B Bulk Sample E  Environmental Sample
U  Undisturbed Tube (50mm diameter) A Ashestos Is(50) Point Load Test Result (MPa)

Rig: Takeuchi TB153 6t Excavator

Bucket Size: 600mm Tooth
Groundwater: No free groundwater encountered during excavation
Remarks: *Approximate ground surface level estimated from a contour plan supplied by Economic Development Queensland

Logged By: CM
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Client: Economic Development Queensland TEST PIT 2
Project: Slope Stability Assessment Page No: 10f 1
Location: Oxley PDA - Stage 1A, Seventean Mile Rocks Road, Oxley Date: 9 June 2020
Project No: 018-118D Ground Surface Level: RL38.5m*
E
@ =]
E Description > S § o
= : | Bl .. o o
£ Elg| 2| & g
& 2| 5| & 3 3
0 38.5
4 FILL ] E:E:§'£:§"§°
7.~ brown, sandy silty clay, fine to coarse grained sand, withroots "f“f:"""'
1 -\ - grey-brown, sandy clayey silt, fine to coarse grained sand, with bands of sandy
1 \clay
4\ SANDY SILTY CLAY (CI)
7 \-dark brown, fine to medium grained sand
2\ SILTYCLAY (CI) i
1 \-grey-brown moltled orange, with fine to medium grained sand - e
= End of Test Pitat 1.7 m =
3 ]
i 35.0—
4- ]
] 34.0-
5] k
1 33.0
6 A
H 32,0
7o 1
i 31.0
8 d
A 30.0-
9- ]
] 29.0]
10— ]
] 28,0
14 ]
] 27.0-]
D Disturbed Sample B Bulk Sample E  Environmental Sample
U Undisturbed Tube (50mm diameter) A Asbestos Is(50) Point Load Test Resuit (MPa)
Rig: Takeuchi TB153 6t Excavator Logged By: CM

Bucket Size: 600mm Tooth
Groundwater: No free groundwater encountered during excavation
Remarks: *Approximate ground surface level estimated from a contour plan supplied by Economic Development Queensland




TEST PIT REPORT

Client: Economic Development Queensland

Project: Slope Stability Assessment

Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley
Project No: 018-118D

p—
‘3 Ec‘ﬁ!}!lleg[-{wananﬁmmﬁjcﬁ

TEST PIT 3

Page No: 1 of 1
Date: 9 June 2020
Ground Surface Level: RL39.0m*

E
AR
E Description 2 = a a
= —_ <] @ @ @
£ E = 2. 2. 2.
g S| 8 5 & g
(=] oz i (7] w w
0 39.0
. FILL
7 - dark bro\.\f[l_,_sandy silty clay, fine to coarse grained sand, with roots E]i
v e with fine to coarse subangular to subrounded gravel, trace of roots and orangics wE
- SILTYCLAY (CL) T
- -brown, fine to medium grained sand ";ﬁﬁ
£ End of Test Pit at 1.9 m ]
3] 360
4 35.0—
5 34.0
6 33,0
= 32.0-
8 31.0-]
9 30.0-
10 29.0—
] Z
N il
114 28.0
D Disturbed Sample B Bulk Sample E  Environmental Sample
U  Undisturbed Tube (50mm diameter) A Ashestos Is(50) Point Load Test Result (MPa)

Rig: Takeuchi TB153 6t Excavator

Bucket Size: 600mm Tooth
Groundwater: No free groundwater encountered during excavation
Remarks: *Approximate ground surface level estimated fram a contour plan supplied by Economic Development Queensland

Logged By: CM
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Notes on Description and Classification of Soil

The methods of description and classification of soils used in this report are generally based on Australian Standard AS1726-1993
Geotechnical Site Investigations.

Soil description is based on an assessment of disturbed samples, as recovered from bores and excavations, or from undisturbed
materials as seen in excavations and exposures or in undisturbed samples. Descriptions given on report sheets are an interpretation of

the conditions encountered at the time of investigation.

In the case of cone or piezocone penetrometer tests, actual soil samples are not recovered and soil description is inferred based on
published correlations, past experience and comparison with bore and/or test pit data (if available).

Soll classification is based on the particle size distribution of the soil and the plasticity of the portion of the material finer than 0.425mm.
The description of particle size distribution and plasticity is based on the results of visual field estimation, laboratory testing or both.
When assessed in the field, the properties of the soil are estimated; precise description will always require laboratory testing to define

soil properties.

Where soil can be clearly identified as FILL this will be noted as the main soil type followed by a description of the composition of the fill
(e.g. FILL —yellow-brown, fine to coarse grained gravelly clay fill with concrete rubble). If the soil is assessed as possibly being fill this

will be noted as an additional observation.

Soils are generally described using the following sequence of terms. In certain instances, not all of the terms will be included in the soil
description.

MAIN SOIL TYPE (CLASSIFICATION GROUP SYMBOL)
- strength/density, colour, structure/grain size, secondary and minor components, additional observations

Information on the definition of descriptive and classification terms follows.
SOIL TYPE and CLASSIFICATION GROUP SYMBOLS

; e A . Classification
; |

Typical Names

BOULDERS \ >200mm
COBBLES | €3-200mm | | S .
| [ GwW Well graded gravels, gravel-sand mixtures,
i fines
GRAVELS Conrae $h= 88t | ~little or no fines. B
(more than half of | Lol : GP Poorly graded gravels and gravel-sand
coarse fraction is larger M‘?d“_";'sas” 20mm | mixtures, little or no fines, uniform gravels.
COARSE than 2.36mm) Fine: 2,96~ bmm | GM Silty gravels, gravel-sand-silt mixtures.
GRAINED SOILS § E GC Clayey gravels, gravel-sand-clay mixtures.
(more than half of [ Well graded sands, gravelly sands, little or
; swW g
material is larger than SANDS L e ~ nofines. e
el (more than half of Coar.se. ,0‘6 el Sp Poorly graded sands and gravelly sands;
coarse fraction is M‘?d"‘lm' 0.2- 0.26mm _ little or no fines, uniform sands.
smaller than 2.36mm) Fine: 0.075~0.2mm SM Silty sands, sand-silt mixtures.
sC Clayey sands, sand-clay mixtures.
| Inorganic silts and very fine sands,
ML silty/clayey fine sands or clayey silts with
low plasticity.
SILT CATS - 'Inorganic cI?ayé of low to medium plasticit9 -
(liquid limit <50%) CL and Cl gravelly clays, sandy clays, silty clays. |
Organic silts and organic silty clays of low
FINE ek plasticity.
GRAINED SOILS MH Inorganic silts, micaceous or diatomaceous
(tmgr?_than h“aif lt)i: SIS Ao ATE fine sandy or silty soils.
aterial is smaller than T e ; = 5
m ke (lquic it >50%) CH Inorganic clays of high plasticity.
OH Organic clays of medium to high plasticity,
B organic silts.
‘ L e
HlGHLgO?IzGANIC w Pt Peat and other highly organic soils.

OR-09 Soil Description & Classification Notes.doc - Version 5 - 19 May 2020 Page 1 of 2
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PLASTICITY CHART FOR CLASSIFICATION OF FINE GRAINED SOILS

A0

| y
! & ‘
| |
] cL \ cl L \'
2 ‘ W |
E 1 L 4
t 20 ‘ * o ‘
o o 1 OH .
= ! ol
g MH
= 10 | A |
‘ cL.mL .~ | -
f——— e ] or
5 | ML \
ol [
20 40 45 40 50 60 70 a0

LIQUID LIMIT (%)

(Reference: Australian Standard AS1726-1993 Geotechnical site investigations)

DESCRIPTIVE TERMS FOR MATERIAL PROPORTIONS

Coarse Grained Soils Fine Grained Soils

Modiier

Omit, ot use 'trace’ <15 | ~ Omit, or use trace. |

Describe as 'with clay/sllt as applicable, 16-30 | Describe as ‘with sand/gravel' as applicable, \
Prefix soll as 'silty/clayey’ as applicable | >80 Prefix sail as 'sandy/gravelly’ as applicable. ‘

% Fines

STRENGTH TERMS = COHESIVE SOILS

Strength Undrained Shear . :
Strength Field Guide to Strength

| Verysoft | <12kPa { Exudes between the fingers when squeezed in hand.
| S_Soft 12 — 25kPa il ~Can be moulded by light finger pressure. L
[_ _ Flrm 25 50kPa _J . Can be moulded by strong finger pressure. = 7J
Stiff 50 — 100kPa Cannot be moulded by fingers, can be indented by thumb. J
Very stlff 100 — 200kPa Can be indented by thumb nail. ) |
Hard >200kPa Can be indented with difficulty by thumb nail. |

DENSITY TERMS = NON COHESIVE SOILS

Density Density SPT “N CPT Cone
Term Index Resistance
0-5

~ Very loose <15% \ 0—2MPa
~ Loose ____15 35% | s-10 | 2-sMPa :
Medium dense 35-65% | 10-30 5~ 15MPa
Dense 65— 85% \ 30-50 15 ~ 25MPa
. Very dense >85% \ >50 ‘ >25@

COLOUR

The colour of a soil will generally be described In a 'moist’ condition using simple colour terms (e.g. black, grey, red, brown etc.)
madified as necessary by “pale”, "dark”, “light" or “mottled”. Borderline colours will be described as a combination of colours (e.g. grey-
brown).

EXAMPLE

e.g. CLAYEY SAND (SC) — medium dense, grey-brown, fine to medium grained with silt.

Indicates a medium dense, grey-brown, fine to medium grained clayey sand with silt.

OR-09 Soil Description & Classification Notes.doc — Version 5 - 19 May 2020 Page 2 of 2
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Notes on Description and Classification of Rock

The methods of description and classification of rock used in this report are generally based on Australian Standard AS1726-1993 Geotechnical site
investigations.

Rock description is based on an assessment of disturbed samples, as recovered from bores and excavations, or from undisturbed materials as seen in
excavations and exposures, or in core samples. Descriptions given on report sheets are an interpretation of the conditions encountered at the time of
investigation.

Notes outlining the method and terminology adopted for the description of rock defects are given below, however, detailed information on defects can
generally only be determined where rock core is taken, or excavations or exposures allow detailed observation and measurement.

Rocks are generally described using the following sequence of terms. In certain instances not all of the terms will be included in the rock description.

ROCK TYPE (WEATHERING SYMBOL), strength, colour, grain size, defect frequency

Information on the definition of descriptive and classification terms follows.

ROCK TYPE

In general, simple rock names are used rather than precise geological classifications.

ROCK MATERIALS WEATHERING CLASSIFICATION

Term Wga:;‘;)i:‘g Definition
Residual soil RS Soil developed from extremely weathered rock; the mass structure and substance fabrics are no longer
b evident; there is a large change in volume but the sail has not been significantly transported.
Extremely weathered XW féong:l; Jlsdgg?;h:ggrto such an extent that it has 'sail’ propemes i.e. it either disintegrates or can be
e T i Rack strength usuélly changed by weathering, The rock may be highly dlSCO|OUfEd.-LTSUé||y by ironstaining.
Distinctly weathered * DW Porosity may be increased by leaching, or may be decreased due to deposition of weathering products in
pores.
Rock substance affected by Weathenng to the extent that limonite staining or bleachlng affects the whole of
- Highly weathered HW the rock substance and other signs of chemical or physical decomposition are evident. Porosity and
anly strength may be increased or decreased compared to the fresh rock, usually as a result of iron leaching or
= ‘ |deposition. The colour and strength of the original fresh rock substance is no longer recognisable.
Rock substance affected by weatherlng to the extent that staining extends throughout the whole of the rock
y = Motaralely weatheregi | 7&":\" __|substance and the original colour of the fresh rock may be no longer recognisable.
Slightly weathered SW Rock is slightly discoloured but shows litlle or no change of strength from fresh rock.
Fresh FR  |Rock shows no sign of decomposition or staining. » i
* Subdlvision of this weathering grade into highly and moderately may be used where applicable.

STRENGTH OF ROCK MATERIAL

Term ‘ Symbol polnt IL?:BJ)Index ‘ Field Guide To Strength
_ Extremely low EL |  <0.03MPa Easily remoulded by hand to a material with soll properties.
Material crumbles under firm blows with sharp end of pick; can be peeled with knife; tao hard to

very jo ) WL RiBs =0, \MPa cut a triaxial sample by hand. Pieces up to 30mm thick can be broken by finger pressure. |

Easily scored with a knife; indentations 1mm to 3mm show in the specimen with firm blows of
Low L 0.1 -0.3MPa the pick point; has dull sound under hammer. A piece of core 150mm long 50mm diameter may
be broken by hand. Sharp edges of core may be friable and break during handling.

Readlly scored with a knife; a plece of core 150mm long by 50mm diameter can be broken by =]

Mot | M | BSRNINER  lhsawidimaly,
High H 1.0 - 3.0MPa A piece of core 150mm Iong hy 50mm diameter cannot be broken by hand but can be broken by

= 0 ey ; e a pick with a single firm blow; rock rings under hammer,

~ Veryhigh | VH | 3.0-10.0MPa Hand specimen breaks with p|ck after more than one blow, rock rings _un_c_i_er hammer.

Specimen requires many blows with geological pick to break through intact material; rock rings

g Ex_tr_efn_ely_r_tigg:_" - _EH_ ! ijPa under hammer, e =t
Notes:
1. These terms refer to the strength of the rock material and not to the strength of the rock mass which may be considerably weaker due to the effect of

rock defects,
2 The field guide visual assessment for rock strength may be used for preliminary assessment or when point load testing is not available.
3. Anisotropy of reck may affect the field assessment of strength.
COLOUR

The colour of a rock will generally be described in a ‘moist’ condition using simple colour terms (e.g. black, grey, red, brown, etc) modified as necessary by
‘pale’, 'dark', light' or ‘motlled’. Borderline colours will be described as a combination of colours (e.g. grey-brown).

OR-08 Rocks Description and Classification Notes - Version 3 - 10 January 2016 Page 1 of 2
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GRAIN SIZE

Descriptive Term | Particle Size Range

__ Coarse grained ~ 0.6-2.0mm S
Medium grained — 0.2=0.6mm
- Fine grained | 0.06-0.2mm

DEFECT FREQUENCY

Where appropriate, a defect frequency may be recorded as part of the rock description and will be expressed as the number of nalural (or interpreted
natural) defects present in an equivalent one metre length of core; by use of the following defect frequency descriptive terms; or both. The descriptive
terms refer to the spacing of all types of natural defects along which the rock is discontinuous and include, bedding plane partings, joints and other rock
defects, but excludes known artificial fractures such as drilling breaks,

Defect Frequenc!

Fragmented

Description
Rock core Is comprised primarily of fragments of length less than 20mm, and mostly of width less than the core

gl | diameter. _ e -
Highly Fractured _Core lengths are generally less than 20mm to 40mm with occasional fragments.
Fractured Core lengths are mainly 30mm to 100mm with occasional shorter and longer sections.

Fractured to Slightly Fractured Core lengths are mainly 100mm to 300mm with occasional shorter lo longer sections.

Core lengths are generally 300mm to 1,000mm with occasional longer sections and occasional sections of 100mm to
300mm. il
The core does not contain any fractures.

Slightly Fractured

_Unbroken

EXAMPLE

e.g. SANDSTONE (XW) — low strength, pale brown, fine lo coarse grained, slightly fractured,

ROCK DEFECT LOGGING

Defects are discontinuities in the rock mass and include Joints, sheared zones, cleavages and bedding partings. The ability to observe and log defects will
depend on the investigation methodology. Defects logged in core are described using the abbreviations noted in the following tables.

The depth noted in the description is measured in metres from the ground surface, the defect angle is measured in degrees from horlzontal, and the defect
thickness is measured normal to the plane of the defect and is in milimetres (unless otherwise noted).

Defects are generally described using the following sequence of terms:

Depth, Defect Type, Defect Angle (dip), Surface Roughness, Infill, Thickness

DEFECT TYPE
B - Bgading
J ~ Joint
S — Shear Zone
Cc — Crushed Zone
SURFACE ROUGHNESS
i - rough or irregular, stepped
ii - smooth, stepped
il - slickensided, stepped
iv - rough or irregular, undulating
v = smooth, undulating
vi - slickenslided, undulating
vil - rough or irregular, planar
viil - smooth planar
ix - slickensided, planar
INFILL

Infill refers to secondary minerals or other materials formed on the surface of the defect and some common descriptions are given in the following table
together with their abbreviations.

Ls - limonite staining

Fe - Iron staining

Cl - clay

Mn - manganese staining

Qtz - quartz

Ca - calcite

Clean - no visible infill
EXAMPLE

3.59m, J, 90, vii, Ls, Tmm

indicates a joint at 3,59m depth that Is at 90° to horizontal (i.e. vertical), is rough or irregular and planar, limonite stained and 1mm thick.

OR-08 Rocks Description and Classification Notes - Version 3 - 10 January 2016

Page 2 of 2
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BORE REPORT

Client: Economic Development Queensland

Project: Proposed Retirement Village and Child Care Developments
Location: Former Oxley Secondary College, Blackheath Road, Oxley
Project No: 018-118D

—

—— Butler Partners
BORE18 —
Page No: 1 of 1

Date; 25 September 2018
Ground Surface Level: RL38.1m"

E
a "‘f;, 2
=S Description > s a =
= — Q3 @ @ @
5 E| s S 5 =
2 o | & & g g
o © — (73] 175) [
0 38.1
4 FILL -
- -brown, silty clay, trace of fine subrounded gravel (reworked natural) ] 3 0.5 57,8
1 3702 0.95 N=15
- - brown with yellow and orange moltle 15
1l 5 U y pp>600
2] 36.0-] 1.86
]
]  SILTYCLAY(CH) :':ﬂi /f
3— - very stiff, brown with orange and red mottle (possible fill) B0 3.0 9,13,14
i Y
] 34.0 ji? ﬁ:
5 B0 i
B T
. T
] =
o 0PI —— 60 7,910
. war 6.45 N=19
] REits
T : .
1 SITYCLAY (CL) M
1 -stiff, grey with red moltle :ﬁﬁ: T 7.5 0p=220
1 Je==
8 00 7.9
- 1arcar:
1 - very stiff, with bands of fine subangular gravel :g
9 Qg,o_jq;%, S 9.0 7,9,11
i ool N=20
- L 945
] T
10 2a.o¢;/’§'f{/’§ 105 L
- MUDSTONE (XW) 10.55
114 -extremely low slrength, pale brown, with slickensides 270 10.82 21,301120mm
1 -verylow stré_ﬁ_ath ;
] 120 30/60mm
12 2.0 12,06 HB
] End of Bore at 12.06 m
13- 25.0
U Undisturbed Tube Sample (50mm dia) S  Standard Penetration Test (SPT) E  Environmental Sample 15(50) Paint Load Test Result (MPa)
D  Disturbed Sample HB SPT Hammer Bouncing Up Pushtube Sample (d) Diametral Test
B Bulk Sample {) No Sample Recovery C NMLC Coring (a) Axial Test
pp Pocket Penetrometer Test (kPa) V  Vane Shear Strength, Uncorrected (kPa) (i) Lump Test

Rig: Jacro 360
Drilling Method: Auger
Groundwater: Free groundwater encountered at 7m during drilling

Logged by: NA

Remarks: *Approximate ground surface level estimated from a contour plan supplied by Economic Development Queensland
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d

NATA 11 Moore Strest
v Albion Queensland 4010
MY Telephone: &1 (07) 3256 2900
COMPETENCE Accreditation No. 19529

:Accredited for compliance with ISO/IEC 17025 - Testing

B ROLND

EBIF III\N;

[ RAVA I

Brishbane Laborafory

Test Procedure: AS1289.3.8.1

0Z:1006 OS1

Guality Conlfiay =y
AVI8E) QG G 3G

THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

Determlnatlon of Emeraon Class Number

Immerse air dried 2-4mm diameter
crumbs of soilin w ater

Slaking No Slaking
Complete Some No
Dssperston Dispersion Dispersion Na Sw ellin
= — Class 2 Class ass:!

Immerse moistened remoulded 3mm
diameter soil balls in w ater

Dispersion |

No Dispersion |

Class 3 I

No Calcite or Gypsum
Present

Make up 1:5 soil’w ater suspension.
Shake 10 minutes, allow to stand 5 minutes

Flocculation

Calcite or Gypsun*
Present

AS1289.1.2.1
Bore:

Vo

|Water Type:

{Sample Number:
|Sampling Method: |

Depth (nﬁ)_:

| |Date Sampled:

ESampIe Description:

lpH

i |Water Temperature i°E)

| IEmerson Class Number

| |Conductivity (mS/cm)

|Comments:

LFC-03 Emerson pH Conductivity Report Version 6 - 28/08/2019

| T200601 | T200605 | T2006-09 | T2006-13 |
T b = G|
Clause 6.5.3 | Clause6.5.3 Clause 653 | Clause6.53 |
= 102 | 103 104 ~ a5 |
" 05095 | 05095 | 05095 05075 _—T
L L o = =
W %
1/06/2020 |  5/06/2020 |  2/06/2020 |  9/08/2020
Fill - Silty Clay Silty Clay Silty Clay Silty Clay
- |  Distiled | Distilled ~ Distiled | Distiled |
! 24.0 | 24.0 | 24.0 ! 24.0 | |
ot & | & 1 & ___ f & L
i 4.2 | 4.3 4.4 | 4.0 |
| 047 77' - 035 i 0.34 N 0.62 |
i FAuthonsed Signatory
Disclaimer.:- Conductivity method is not NATA accredited |
i /f”&ﬁ/‘/ﬁylﬁ" 17 June 2020
1C.‘rav.rg' Tucker Date

Page 1 of 1 018-118D_ECN_T2006-01.xis

pH TEST REPORT
Test Procedure: AS1289.4.3.1
; CONDUCTIVITY REPORT
‘ 5ol Chemical Methods, Rayment & Lyons _ .
Client: Economlc Development Queensland |Report No.: |018-118D_ECN_T2006-01
Pro;ect B »Slope StabTIny Assessment T o ITested by ‘CT/FC i N
Location: | O¥ley PDA - Stage 1A, Date: 116/06/2020
%Seventggn [\/Iile Rock_s 39& Oxley —— ;Checked by: iCT 7 - i
Project No: i018-118D |Date: '17/06/2020

4



7\

NATA

N

ALLCARDITY O YA

TEGHNICAL
COMPETENCE

Accredjted for compliance with ISO/EC 17025 -

'EMERSON CLASS NUMBER TEST REPORT

e ROUND

(J‘)H 1?N[1

VI

Brishane Laboratory
11 Moore Street
Albion Queensland 4010
Telephone: 61 (07) 3256 2900
Accreditation No. 19529

Testing

@
o
©
=1
-]
o
|3
=1
=
n

Test Procedure: AS1289.3.8.1
pH TEST REPORT
Test Procedure: AS1289.4.3.1
CONDUCTIVITY REPORT

Soil Chemical Methods, Rayment & Lyons

S

THIS DOCUMENT SHALL NOT BE REF‘RODUCED EXCEPT IN FULL I!

E'l“"“_t:___ |Economlc Development Queensland Report No.: 7\018—1 18D ECN T2007 01 A _'
Project: |Slope Stability Assessment ~ |Testedby: icT |
) Oxley PDA - Stage 1A, Date: |4/07/2020 |
Location: ; e — s — ]
Seventeen Mile Rocks Road, Oxley Checked by: [CT

ProjectNo:  [018-118D |Date:  [6/07/2020 E

Determination of Emerson Clasa Number

Immerse air dried 2-4mm diameter
crumbs of soil in w ater

Slaking

No Slaking

Some

Dispersion

No
Dispersion

Immerse moistened remoulded 3mm
diameter soil balls in w ater

| No Dispersion

| I

No Calcite or Gypsum
Present

Calcite or Gypsum®
H’esent

Make up 1:5 solliw ater suspension.
Shake 10 minutes, allow to stand 5 minutes

LFC-03 Emerson pH Conductivity Report Version 6 - 28/08/2019

Disclaimer;- Conductivity method is not NATA accredited

A /"’fﬁ /ﬁ%

Cra.rg Tucker

Page 1 of 1

Dispersion

— Class 5 =
Sample Number: | Teo07-01 | T2007-08 |
Sampling Method: | o= W0
AS1289.1.2.1 | Clause8.5.3 Clause 6.5.3
&ﬁﬁ i 100 i LEE F N,
Depth (m): 1.5-1.95 “F84E | 1
Date Sampled: | 20/06/2020 | 30/08/2020 |
Sample Description; Silty Clay Sandy Clay
\Water Type: ] Distiled Distilled 7
\Water Tgm_p_erature °c). 220 | D |
|Eme_rso_n Class Number | 5 i 6 | - ]
pH L as bl !
Conductivity (mSlcm) L Qﬂ R T s !

Comments: Authorised ngnatory

6 July 2020 !

Date

018-1180_ECN_T2007-01.xls



‘Bore:

S;m'_\p_le Number:
._-Sampling Method: AS1289.1.2.1

NATA
N

A LEER ) FLY
TECHNIGAL
COMPETENCE

|Client: Economic Development Queensland
|Project: Slope Stability Assessment
L - |Oxley PDA - Stage 1A,

FROHAD. Seventeen Mile Rocks Road, Oxley

Project No: |018-118D

D GROUND

(N TESTING
\b SERVICES

Brisbane Laboratory
11 Moore Street
Albion QId 4010
Telephone 61 (07) 3259 2600
Accreditation No. 19529

‘Accredited for compliance with ISO/EC 17025 - Testing

ﬁ:tterberg Limits Test Rieporiti

Test Procedure: AS1289.2.1.1
Test Procedure: AS1289.3.1.2

(7]
(o]
w0
(=
S
b
X
=
pd
n

Luatity Garliliod
AUTE21QC-HE B

_?.[-)epth (m):

\Liquid Limit (%) -
iPlastic Limit (%)
\Plasticity Index (%)
:Linear Shrinkage (%)

i—SampIe Moisture Conten?(;ﬁ)
? Shrinkage Mould Léng!h (mm)
ESample History

1Sample Preparation

\Cracking of Linear Shrinkage Sample
ECrumbﬁng of Linear Shrinkage Sample

|Curling of Linear Shrinkage Sample

AR

Comments

LFC-01A Atterberg Limits Multi Report Version 6 - 20/05/20

Test Procadure: AS1289.3.2.1
Test Procedure: AS1289.3.3,1
Test Procedure; AS1289,3.4.1
‘ |
Report No.:  |018-118D_ATL_T2007-01
éSamp!e Date: é29/06!2020 Tested by and Date: CT
j E 14/07/2020
Checked by: ECT Date: |6/07/2020 f
e THIS DOCUMENT SHALL NOT BE REPROIEJUCED E;(C;EP'} IiNiFuiLL [
T2007-01 | T2007-02 |  T2007-04 | T1007-06 | T2007-07 |
C16.5.3 Cl.6.53 | Cl.6.5.3 | Cles53 CLB53 |
100 | 100 | 100 | 101 101 ¢
16195 | 45495 | 1351394 | 1519 6.0-6.45 |
5 | e+ | 49 | e | 3 |
25 | 27 | 36 | 29 25 |
32 ‘ § ] 13 | a7 11
{5, |- dgs | 2.0 | 1385 | 20 |
135 | 240 | 16.3 | 18 | 153 |
A i I _ 4
12456 | 12488 | 250,42 | 2482 | 12691
Airpried |  AirDried | AirDred | AirDried |  AirDried |
DrySieved | DiySieved |  DiySeved | Dry Sieved | DiySieved |
None |  None |  Moderate |  None |  Slight |
None |  None | None | sfgrt | sight |
Moderate |  Moderate | None | Moderate ) None
. |Authorised Signatory
LS
i /fl"ﬁ’:ﬂf ” xﬁylﬁ 6 July 2020
|Craig Tucker Date

Page 1 of 1

018-118D-ATL_T2007-01.xls
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NATA
N

b

TECHNICAL
COMPETENCE

| Accredited for compliance with ISO/IEC 17025 - Testing

Telephone 61 (07) 3256 2900

W GRrOUND
) TESTING
J_)SER\/H:EE

Albion Laboratory
11 Moore Street
ALBION QLD 4010

{

Accreditation No. 19529

Test Procedure: AS1289.3.6.1
Test Procedure: AST?BQ. 2.1.1

' PARTICLE SIZE DISTRIBUTION TEST REPORT

Guaney Gt e I
AUVAILBE FC80

|Location:

Economic Development Queensland

Slope Stability Assessment

Oxley PDA - Stage 1A,
Seventeen Mile Rocks Road, Oxley

EF’roject No:
1

018-118D

\(_ Test Procedure: Q103A .
AN Test Pracgaqym: Q_T@ [
Sample Tested by |CT
Date: 29/06/2020 | 14 Date: |4/07/2020
Checked by: ST Date: 6/07/2020

4/07/2020 :
Report No.: |018-118D_PSD_T2007-02

Sample No.: . ~ T2007-02
Sampling Method: AS1289.1.2.1 Cl.6.5.3
Sample Moisture Content (%): R0 2841

Bore: i 100
Depth (m): 4.5-4.95

THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

PERCENT PASSING

LFC-04 Particle Size Distribution_Subsamples Version 8 - 10/04/2017

. - — o e
6.7 ) 7 99
s 475 99
i 2.36 i 96
1.18 | 83
| 0.600 = | B 91
04256 | - 850
0.300 : j 89 i
0.150 = 88 ——
e - 0.075 St | 86
100 —— = =
90 = e -
w0 = ‘_
g 70 == i '
£ 60 =
a — (= = e —
8 50 — 5
E 40 =
g b —
S 30 = : : —
20 — —
10 sl =S RIE
i HEEEH
0 - i a
0.01 0.10 1.00

Sieve Size (mm)

Authorised Signatory
A{{,%q{ﬁ% 6 July 2020 |
Craig Tucker Date |

Page 1 of 1

018-118D_PSD_T2007-02.xIsm



Material Test Report

018-118D-2A
2 - This version supersedes all previous issues
Change of project details

Report Number:
Issue Number:
Reissue Reason:

Date Issued: 29/09/2020
Client: Economic Development Queensland

Level 14, 1 William Street, Brisbane QLD 4000
Project Number; 018-118D

1|

-

-

”
[N

lVGROUND
I TESTING
SERVICES
Ground Testing Services Pty Ltd
Gold Coast Laboratory
2/23 Traders Way Currumbin QLD 4223

Phone: (07) 5535 2539
Email: enquiries@groundtestingservices,com.au

SZ

Project Name:
Project Location:

Slope Stability Assessment
Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley

Work Request: 1175
Sample Number: G20-1175A
Date Sampled: 29/06/2020

Dates Tested:
Sampling Method:
Sample Location:

02/07/2020 - 06/07/2020
AS 1289.1.2.1 6.5.3 - Power auger drilling
Bore 100, Depth: 7.5 - 7.9m

Accredited for compliance with ISO/IEC 17025 - Testing

Approved Signatory: Rede Irwin
Laboratory Manager
NATA Accredited Laboratory Number: 18820

WORLD RECOGNISED
ACCREDITATION

Particle Size Distrioution (AS1288 2:6.1) Retain:Sle Divtdeuton
Sieve Passed % |Passing Retained % |Retained |: ; Sand Gravel | | Colilea
Limits Limits P !
0.3 mm 100 0 m,,(rnm)é.‘ : : :
| fp— " I
0.15 mm 100 0 B : :
0.075 mm 99 1 LA 5 :
Molsture Gontent (AS 1288.2.1.1) o
Moisture Content (%) 30.0 2 n] ' £ :
8 o] |
||+ Lo :
o L i Eft
0]+ i
et 02 1 2345 © DO M0 2w
Particle Size (mm)
Report Number: 018-118D-2A This document shall nol be reproduced except in full without approval of the laboratory. Page 1 0of 1

Results relate only to the items tested/sampled.
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}; y% GROUND
| (‘ TESTING
| O sERVICES
| |
N\ Albion Laboratory a
NATA 11 Moore Street =
N ALBION QLD 4010 5
IESL‘.’ﬂS.‘é'.‘ Telephone 61 (07) 3256 2900 &
| Accreditation No. 19529
iAccredited for compliance with ISOAEC 17025 - Testing
PARTICLE SIZE DISTRIBUTION TEST REPORT
, Test Procedure: AS1289.3.6.1 [ ] Test Procedure: Q103A
' 77T§§tVchEadung:iAng&Q.iZi 1 v o Test Proceduiq.' 019_.'33 W
|
i ; ; Sample Tested by |CT
Client: Economic Development Queensland Date: 29/06/2020 and Date: 14/07/2020
f-I;roject- Slope Stability Assessment Checked_by' 7 C’Ti Date: 6/07/2020 -
| d " 14/07/2020 ?
. |Oxley PDA - Stage 1A, :
Location: Seventeen Mile Rocks Road, Oxley Report No.: |018-118D_PSD_T2007-03 l
Project No: [018-118D ~ THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPTINFULL
SampleNo.: . ~T2007-03
Sampling Method: AS12801.21 01653
Sample Moisture Content (%): 234
Bore: __100
Depth (m): = 10.5-10.63 —
i AS SIEVE SIZE (mm)
| 4.75 100
‘f - 238 97 =
| i 1.18 E a5
| = 0.600 — 94 .
| I’ 0.425 L 89
I B
0.150 T 73
0.075 - 56
g 100 a1
90
80 t——=kF
£ 70 ————
L ———
[ sl
E 50 = R [m— =
B 40 ——— - e
e == == . == :
& 30 = = ';'
20 == : :
10 Feg—— :
0 EE i = ! :
0.01 0.10 1.00 100.00
Sieve Size (mm)
‘Comments: S Authorised Signatory R
6 July 2020
b w
___ |Craig Tucker Date

LFC-04 Particle Size Distribution_Subsamples Version 8 - 10/04/2017

Page 10of 1 018-118D_PSD_T2007-03.xIsm
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NATA
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TECHNICAL
COMPETENCE

Accredited for compliance with ISO/IEC 17025 - Testing

PARTICLE SIZE DISTRIBUTION TEST REPORT
Test Procedure: AS1289.3.6.1
Test Procedure: AS1289.2.1.1

| Client Economic Development Queensland

B

| P . e et
il

.Project: Slope Stability Assessment

N Gaatton: Oxley PDA - Stage 1A,

! Seventeen Mile Rocks Road, Oxley
\Project No: [018-118D

4 GROUND
) TESTING

CJ)SEFMGEE

Albion Laboratory
11 Moore Street
ALBION QLD 4010
Telephone 61 (07) 3256 2900
Accreditation No. 19529

Wuatly Geiitad
ALY OF BCAC

THIS DOCUMENT SHALL NOT

v Test Procedure: Q103A [ ]
v Test Procedure; Q1038 | )
-
Sample l Tested by |CT
Date: 129'{06&020 and Date: {4/07/2020
4l i .
Checked by: |CT Date: 6/07/2020
¥" 40712020 : |

Report No.: !01 8-118D_PSD_T2007-04
|

BE REPRODUCED EXCEPT IN FULL

Sample No.: - ‘T2007-04
i Sampling Method: AS1289,1.2.1 Cl.6.5.3
| Sample Moisture Content (%): [ X )
' Bore: N o0 -~ .
| Dapth (m): 13.5-13.94

: S SIEVE Szt () == PERCENT PASSING |

j——-, " 2.36 i 100
I L T 3 100
| ~ o0s00 . l S 100
| 0.425 j ' 100
= = 0.300 ; - 100
0.150 - — 1 99

81

Percent Passing (%)

—mrrey:

]
d

Comments:

LFC-04 Parlicle Size Dislribution_Subsamples Version 8 - 10/04/2017

1.00 10.00
Sieve Size (mm)
Authorised Signatory

éf:‘?{éf s ﬁ%’

\Craig Tucker

Page 1 of 1

6 July 2020
Date i

018-118D_PSD_T2007-04.xIsm



| ki) GROUND
1 (“) TESTING
| O sERVICES
Albion Laboratory @ i
NATA 11 Moore Street ] |
N ALBION QLD 4010 ol f
Lcabig oo Telephone 61 (07) 3256 2900 Ao o 400
s Accreditation No, 19529
{Accredf!ed for c.'ompﬂance with ISO/IEC 17025 - Testing i
PARTICLE SIZE DISTRIBUTION TEST REPORT s :
Test Procedure: AS1289.3.6.1 Test Procedure: Q103A , ;
:x_ L. N Test Procedure: AS1289.2.1.1 ] ~ Test Procedure: Q1038 5
oeazet ; lSample Tested by |CT
Client: Economic Development Queensland Date: 29/06/2020 and Date: 14/07/2020
¥ L - F i 1 s |
‘ - cT \ :
: Stability A: by: 07/2020 i
Project Slope Stability Assessment Checked by 4/07[2020 fDate 6/07/
. |Oxley PDA - Stage 1A, -
Location: Seventeen Mile Rocks Road, Oxley Report No.: |018-118D_PSD_T2007-05
‘Project No: |018-118D - ) THIS DOCUMENT SHALL NOT BE REPRODUGED EXGEPT IN FULL
| Sample No.: iy 772 R Tzd'fﬁ'-d&"f T ] '
| Sampling Method: L | AS1289.1.2.1Cl.65.3 ] :
i Sample Moisture Content (%): 231 o :
Bore: 100
i Depth(m): o 18.0-18.44
|
e 2 PERCENT PASSING
Ii 23 — %
{ A e, I . A
! i 0.600 "5 - 100
| L - 0.425 ‘. 100 N o
| : 0300 i 100
E—W e el . ———
0.075 99 pe— ) |
100 ——
90 == |
H— -
80 f !7 } *; = —= e
g 70 e
£ 60 s==c===s=u
a e ==tk
& 50 HHi—r—F
g 40 BlIESSss
& —h == =
& 30 5 | " N =
20 S EESsa:
10 :
a i
0.01 0.10 1.00 100.00
Sieve Size (mm)
=:.'(:omment'i: ~ |Authorised Srgnatary 7 i
Afm » {Mi 6 July 2020
e i Craig Tucker Date

LFC-04 Particle Size Distribution Subsamples Version 8 - 10/04/2017 Page 1 of 1 018-118D _PSD _T2007-05.xIsm
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Tes!t Procedure: AS1289.3.6.1
Test Procedure; AS1289.2.1.1

;’Client: Econamic Development Queensland
ijproject: Slope Stability Assessment
;L‘;caﬂon_ Oxley PDA - Stage 1A,

*  |Seventean Mile Rocks Road, Oxley

‘Project No: 018-118D

M srouUND
) TESTING
O serVICES

Albion Laboratory
11 Moore Street
ALBION QLD 4010
Telephone 61 (07) 3256 2900
Accreditation No. 19529

51021006 OSI

B Test Procedure: Q103A g
o Test Procedure: Q1038 |
Sample %Tested by |CT
Date: aHiugiZyRg |and Date: |4/07/2020
Checked by: |CT Date: Telowzozo |
4/07/2020 |
Report No.: |018-118D_PSD_T2007-06 I

THIS DOGUMENT SHALL NOT BE REPRODUGED EXCEPT IN FULL

Sample No.:

Sampling Method:

Sample Moisture Content (%):
Bore: - =

Depth (m):

H
i

AS SIEVE SIZE (mm)

T2007-08
AS1289.1.2.1 C1.6.5.3
224
101
1.6-1.95

PERCENT PASSING 3

. s 100 f
4.75 - preamo 100 ‘
. 236 B 99 | |
3 118 - 97 — |
f 0.600 a 95 ‘
— 0425 —— |
= 0200 o3
g 0150 I 92
h 0,075 e 89 mpgam———a
| 100 ——p—
| B
‘; 90 = . i :
80 |
| € 70 +———
£ 60 == |
4 == ‘
- . 50 = _:
| Rk =—c |
{ S 30 +——— i
1.00 10.00 100.00
Sieve Size (mm)
Zammé:ﬁ:' B | Authorised S‘ignatory N
A rngad ,;2?,1 6 July 2020
Craig Tucker Date

LFC-04 Particle Size Distribution_Subsamples Version 8 - 10/04/2017

Page 1 of 1

018-118D_PSD_T2007-06.xlsm
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; (*J TESTING |
! \l) SERVICES ;=
| |
X Albion Laboratory a
| NATA 11 Moore Street 8 .
! ALBION QLD 4010 B .
IE&.'-"-’#'.“&"%% Telephone 61 (07) 3256 2900 @ [
Accreditation No, 19529 ;
Accredited for compliance with ISO/IEC 17025 - Testing [
PARTICLE SIZE DISTRIBUTION TEST REPORT |
| Test Procedure: AS1289.3.6.1 A Test Procedure: Q103A (- I
- ~ Test Prac_edure: AS1289.2.1.1 v . Test Procedure: Q1038 [ | V|
| e ; Sample Tested by (CT
FChent. Economic Development Queensland Date: 30/06/2020 and Date: |4/07/2020 !
I = B e - R St A
ﬂProject: Slope Stability Assessment Checked by: T Date: 6/07/2020
i 4/07/2020 :
| . |Oxley PDA - Stage 1A, . i ;
i Location: Seventeen Mile Rocks Road, Oxley Report No.: 1018-118D_PSD_T2007-07
\Project No: |018-118D THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT INFULL |
[ = = e oo - z e e = |
Sample No.: _ T2007-07 ‘!
Sampling Method: | AS1289.1.21Cl653
Sample Moisture Content (%): | _ 178
Bore: iyl A 101
Depth (m): i 60645 -
R = ——— nd S —— . WSl _
i
i
- !
| |
| 1
e 100 — ——— T 3!
| BRI =Skl ERE] EE]
| 90 et - ] |
; 80 - ===:t: - :
5 by ——— = 2
£ 60 e — == = =
g i it - = S T 1 3 e
1 S 50 e e —
‘ S 40 ==t — ErE—
| e = : 3 5 : E = i 7 | e ¥
| e ——-- S S==8
| j ==t ==
' 10 e S
R E—— e H fal i e—— i =
0 f . 1 ¥ £3 I8
0.01 0.10 1.00 10.00 100.00
Sieve Size (mm)
Comments: - Authorised Signatory T
d I
‘ /// gt ﬁ%ﬂ 6 July 2020 1‘
fe=_=. 7 Craig Tucker Date |

LFC-04 Particle Size Distribtition Subsamples Version 8 - 10/04/2017 Paage 1 of 1 018-118D PSD T2007-07.xlsm
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G TESTING
b sERVICES

Albion Laboratory
11 Moore Street
ALBION QLD 4010
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Project No: |018-118D . THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL
‘ SampleNo.: [ 1200626 =K
Sampling Method: ) [ E A51289.1.2.1 Cl.6.5.3
Sample Moisture Content (%): o = 208
| Bore: 105
Depthfm}: 0 0000 7&78 000
§ S - s —
| = e
3 AS SIEVE SIZE (mm)
| i - 2.36 %
B 1.18 I
i .
H A 0.425 B
| ~ 0.300
' 0.150
0.075
100 e e T -
90 Sl St — -
80 === -__::3' = 7777*7? = = = :’
g 70 = = =S8
£ 60 £ = SEi
% — - ——1— i,
S 50 = | |
£ 40 ——— e —— B =====22 '
5 30 SSSEie=S=sastieS = aE e S S s
- ol E 5 = ==
10 S ==
0 i { (& = - —d= -
0.01 0.10 1.00 10.00 100.00
Sieve Size (mm)
:Commenla: e Authorised Signatory 2
, / 7, /,2%' 23 June 2020
- Craig Tucker __________Date B

LFC-04 Particle Size Distribution Subsamples Version 8 - 10/04/2017 Page 1 of 1 018-118D_PSD_T2006-26.xIsm



) BROUND E

a
=g
) TESTING ]
{ \I)SEHVlGEE ;
'L 7\ Albion Laboratory I'
~ NATA 11 Moore Street
i N ALBION QLD 4010
‘ TECHNICAL Telephone 61 (07) 3256 2900
;, Siiiai Accreditation No. 19529
]
| Accredited for compliance with ISO/IEC 17025 - Testing
! - 2 = — o N N e ~ N
| PARTICLE SIZE DISTRIBUTION TEST REPORT |
! Test Procedure; AS1289.3.6.1 [+ Test Procedure: Q103A [e== |
- ~ TestProcedure: AS1289.21.1 | v Test Procedure: Q1038 —
| : : Sample Tested by |FC/CT
j-CIIent. Economic Development Queensland Date: 9/06/2020 and Date: |16/06/2020
| Project: Slope Stability Assessment Checked by: (CT Date: 17/06/2020 ;
_ |oxiey PDA- Stage 1A, ] A S 1
;Locatlon. Seventeen Mile Rocks Road, Oxley Report No.: |018-118D_PSD_T2006-15 ]
[Project No: [018-118D | THISDOCUMENT SHALLNOT BE REPRODUCED EXCEPT IN FULL
SampleNo.: IS T2006-15
i Sampling Method: - ~ AS1289.1.21Cl653
{ Sample Moisture Content (%): I 24.9 -
Bore: 105
Depth (m): - = S 909238 '
!
‘i i
I AS SIEVE SIZE (mm) PERCENT PASSING ‘
| GRS PSSl | || S ——
? 9 475 N 3 100
[ e 2.36 - | e e 98 =
: L - A8 e L 97
[ P—— 0.600 Py it
2 0425 Sl | S 96 .
0.300 i A 94 =
~ 0150 — 53
: 0075 n 29
1 = - — _— e el |
! 100
90
80
I £ 70
| £ 60
1 8
‘ S 50
| § 40
' 8 30
20
\ 10
\[ 0 |
B
] !
{
%%Cc)mménls: ‘:

i

17 June 2020

Craig Tucker Date

LFC-04 Particle Size Distiibution_Subsamples Version 8 - 10/04/2017 Fage 1 of 1 018-118D_PSD_T20086-15.xIsm



Material Test Report

Report Number:
Issue Number:

Reissue Reason:

Date Issued:
Client:

Project Number:
Project Name:

Project Location:

018-118D-3A

2 - This version supersedes all previous issues

Change of project details

29/09/2020

Economic Development Queensland

Level 14, 1 Willlam Street, Brisbane QLD 4000

018-118D

Slope Stability Assessment

Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley

f""‘\

D GROUND
TESTING
J_)SEH\ADES

Ground Testing Services Pty Ltd

Gold Coast Laboratory

2/23 Traders Way Currumbin QLD 4223

Phone: (07) 5535 2539

Email: enquirles@groundtestingservices.com.au

,a Accredited for compliance with ISO/IEC 17025 - Testing

"\
I\fAT!\ /7/?%‘7*

Work Request: 1188
Sample Number: G20-1188A
Date Sampled: 04/07/2020 Approved Signatory: Rede Irwin
Dates Tested: 08/07/2020 - 10/07/2020 :3?:‘335?33#3? Laboratory Manager
Sampling Method:  AS 1289.1.2.1 6.5.3 - Power auger drilling NATA Accredited Laboratory Number: 18820
Sample Location: Bore 105, Depth: 10.0 - 10.46m
Pirfely Sian Dot
Sieve Passed % |Passing Retained % |Retained va i L e | [ Gravel,

Limits Limits P T : E
0.3 mm 100 0 o _(mm)g 2 98 % : N
0.15 mm 100 0 R y 3t
0.075 mm 99 1 ‘ 3 £ ekl f
Moisture Content (AS 1289 2.1.1) i o
Moisture Content (%) 21.8

Report Number: 018-118D-3A

This document shall not be reproduced except in full without approval of the laboralory.

Percent Passing

- T T——rT T —T—T T T
02 1 2 3456 10 203 100 200
Particle Size (mm)

Page 1 of 1

Resulls relate onlv to the items tested/sampled.




1) GROUND |

G2 TESTING
J) SERVIEES
! /\ Albion Laboratory
; NATA 11 Moore Street
N ALBION QLD 4010
TECHNICAL Telephone 61 (07) 3256 2900 s dasiden

COMPETEMCE

i Accreditation No. 19529

! PARTICLE SIZE DISTRIBUTION TEST REPORT
Test Procedure: AS1289.3.6.1 ./7 Test Procedure: Q103A [
7@? fracedure.‘ A§1?89.2.1.1 b v Test Procedure: Q1£238

{ . . Sample Tested by |FC/CT
jCIient. Economic Development Queensland Date: 9/06/2020 and Date:  123/06/2020
EProject: Slope Stability Assessment Checked by: | CT Date: 23/06/2020

' Pt ac[ey PDA - Stage 1;\_
|-OC8HON: I seventeen Mile Rocks Road, Oxley
| Project No: |018-118D

Report No.: |018-118D_PSD_T2006-27

THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT INFULL

'Sample No.: ) T2006-27

Sampling Method: | ~ AS1289.1.2.1Cl.6.5.3

Sample Moisture Content (%): | 226 .
Bore: = 105 - = !
Depth (m): ) 5 = 10.5-10.75 Ny ?
'

S 478 100

) 236 . | 100

118 | 99 =

. 0800 SIS a— il
i 0.425 98
' o300 A 98
| 0.150 97
| 0.075 96

Percent Passing (%)

| i ! ; PR ——

\
‘ . . 1.00

Sieve Size (mm)

;iC_omments: 1Au§horised_s_ia_ﬁétéry ; j
‘. . A i
‘. é/f?ﬁﬁ ﬂfﬁﬂi 23 June 2020 i

Craig Tucker Date |

LFC-04 Particle Size Dislribution_Subsamples Version 8 - 10/04/2017 Page 1 of 1 018-118D_PSD_T2006-27 .xlsm
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NATA
N

AGLIELH L
TECHNICAL
COMPETENCE

'(HUUND
TESTING
\b SERVICES
Brishane Laboratory
11 Moore Street
Albion Qld 4010

Telephone 61 (07) 3259 2600
Accreditation No. 19529

@
(s]
w0
=]
&
-
]
=1

Guality Oartitiod B3
QLI LR T

S

!Accredfted for comphance with ISO/IEC 17025 - Testing

Atterberg Limits Test Report

Test Procedure; AS1289.2.1.1
Test Procedure; AS1289.3.1.2
Test Procedure: AS1289.3.2.1
Test Procedure: AS1289.3.3.1
Test Procedure; AS1289.3.4.1
Client: Economic Development Queensland Report No.:  |018-118D_ATL_T2007-01
Project: Slope Stability Assessment Sample Date: |29/06/2020 |Tested by and Date: £l !
4/07/2020 i
—|Oxley PDA - Stage 1A, i 24T} : ) |
Location: |seventeen Mile Rocks Road, Oxley sl P e
Project No: |018-118D ‘ THIS DOGUMENT SHALL NOT BE REPRODUCED EXGEPT IN FULL
Sample Number: 7 T2007-01 | T2007-02 Tzdi)?-d{ | T1007-06 | T2007-07
Samplmg Method AS1289.1.2.1 Cl.6.5.3 Cl.6.5. 3 Cl.6. 5 3 ] Cl6.5.3 C1.6.5.3
Bore: | 100 100 100 | 101 N 101
’Depth (m): | 1.5-1.95 4 5-4.95 13.5-13.94 | 1 5- 1.9 } 6 0- 6 45
Liquid Limit (%) — . W _ir 4 49 | 66 3B
Plastic Limit (%) | 25 27 36 29 25
Plasticity In Index (%) | 32 37 13 37 11
ELinear Shrinkage (%) | 11.5 135 2.0 13.5 L,, 2.0
Sample Moisture Content (%) | 13.5 24.0 16.3 15.6 L 15.3
Shrinkage Mould Length (mm) N 124.88 250.42 12482 Wn N
Sample HJsronf Afr Dned Air Dried Air Dried Arr Dried Arr Dned
Sample Preparation Dry S.leved Dry Sie ved Dry Sleved Dry Sieved Dry Sieved
Crackmg of Linear Shnnkage Sampfe None None Moderate None Slight
Crumblmg of Linear Shrinkage Sampfe None None None Slight Slight
Curlmg of Linear Shnnkage Sample Moderate Moderate None Moderate None
Comments C— - Authorised Signatory " E
6 July 2020
Aﬂ’f{;f{!ﬂﬁ‘ uly
b . I Craig Tucker Date _—
LFC-01A Atterberg Limits Multi Report Version 6 - 20/05/20 Page 1 of 1 018-118D-ATL_T2007-01.xls




Material Test Report

Report Number:
Issue Number:
Reissue Reason:
Date Issued:
Client:

Project Number:
Project Name:
Project Location:
Work Request:
Sample Number:
Date Sampled:
Dates Tested:

Sampling Method:

Sample Location:

018-118D-2B

2 - This version supersedes all previous issues
Change of project details

29/09/2020

Economic Development Queensland

Level 14, 1 William Street, Brisbane QLD 4000
018-118D

Slope Stability Assessment

Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley
1176

G20-1175A

29/06/2020

02/07/2020 - 06/07/2020

AS 1289.1.2.1 6.5.3 - Power auger drilling
Bore 100, Depth: 7.5 - 7.9m

Atterberg Limit (AS1288 3,1.2 & 3.2,

Q*FHUUND
(-ﬁ TING
J)C*EFMGE

Ground Tesling Services Pty Ltd

Gold Coast Laboratory

2/23 Traders Way Currumbin QLD 4223

Phone: (07) 5535 2539

Email: enquiries@groundtestingservices.com.au

Accredited for compliance with ISO/IEC 17025 - Tesling

NATA %%.7_

Approved Signatory: Rede Irwin

WORLD RECOGNISED

ACCREDITATION Laboratory Manager
NATA Accredited Laboratory Number: 18820

Sample History Oven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 62

Plastic Limit (%) 36

Plasticity Index (%) 26

Linear Shrinkage (AS1289.3:4.1) Min  IMax
Linear Shrinkage (%) 13.0

Cracking Crumbling Curling None

Moisture Cantent (AS 1288 2.1.1)

Moisture Content (%) 30.0

Report Number: 018-118D-28

This document shall not be reproduced except in full without appmva.' of the laboratory.
Results relale only lo the items lested/sample

Page 1 of 1




D sRrOUND
) TESTING |
D sErvices |

i A Brishane Laboratory

NATA 11 Moore Street L

v Albion Queensland 4010 o,
& Telephone: 61 (07) 3256 2900 Misiy aoecas 3

TECHNICAL Accreditation No. 19529

COMPETENCE

Accredited for compliance with ISO/IEC 17025 - Testing

il Atterberg Limits Test Report

Test Procedure: AS1289.2,1.1
Test Procedure: AS1289.3.1.1
Test Procedure: AS1289.3.2.1
Test Procedure: AS1289.3.3.1
Test Procedure; AS7289.3.4.1

Client: Economic Development Queensland Report No.: 018-118D_ATL_T2007-09
w2 - 1 Tested by |CT
gPrOJect. Slope Stability Assessment Sample Date: 29/06/2020 aidl Date I 4/07/2020 |
. |Oxley PDA - Stage 1A, , , i
'Location: Seventeen Mile Rocks Roa d Oxley Checked by: CT Date; 6/07/2020 .
Project No: |018-118D b § THIS DOCUMENT SHALL NETERER&)UGED EXCEPT IN FULL
Sample Number: N  T2007-09 ]
Sampling Method: AS1289.1.2.1 Cl.6.5.3 i
Bore: 101
Depth (m): 12.0-12.45 i
S O~ S S e BRI 8. . | 5ol =T ] E
_ S |
Liquid Limit (%) 48
Plastic Limit (%) 23 l
Plasticity Index (%) 25
Linear Shrmkage (%) 7.5
Sample Moisture Content (%) 14.2
Shrmkage Mould Leng!h (mm) 124.93 g
Sampfe H1story Air Dried
Sample Preparation Dry Sieved
Cracking of Linear Shrinkage Sample Slight
Crumbling of Linear Shrinkage Sample None
Cun'mg of Lmear Shrinkage Sample Slight
:Coin ments Authorised Signatory
6 July 2020
/ //f‘z !/ﬁ‘
_ |Craig ucker Date -

LFC-01 Atterberg Limits Version 7 - 19/05/2020 Page 1 of 1 018-118D-ATL_T2007-09.xIs
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NATA

N

ST RIEE T i)
TECHNICAL
COMPETEHCE

Atterberg lelts Test Report

D GROUND

z‘]Tf—.nTINF‘
J)ornvmcg

Brisbane Laboratory
11 Moore Street
Albjion QId 4010
Telephone 61 (07) 3259 2600
Accreditation No. 19529

IAccredfted for comphance with ISC/IEC 17025 - Testing

Test Procedure; AS1289.2.1.1
Test Procedure; AS1289.3.1.2
Test Procedure: AS1289.3.2.1

Test Procedure: AS71289.3.3.1

i
i
I
|
\

1
|
I
|

Cun‘mg of Linear Shrinkage Sample

Sam ple Number:

Bore:

, |

Sampling Method: AS1289.1.2.1 y
|

|

Depth {m):

qumd Limit (%) |

Plastlc lelt (%) _ |

Lmear ShrmkagtaI (%)

Sample Mmsture Content (%)

Shrmkage Mould Length (mm)

ampfe Hfsrory

Sample Preparatron

Cracking of Linear Shrmkage Sample

Crumbling of Linear Shrinkage Sampla

.Comments

LFC-01A Atterberg Limits Multi Report Version 6 - 20/05/20

Test Procedure: AS1289.3.4.1
Client: Economic Development Queensland Report No.: 018-118D_ATL_T2006-02
EProjec:t: Slope Stability Assessment Sample Date: |1/06/2020 |Tested by and Date: ETIC
‘l 16/06/2020
,‘ . . |Oxley PDA - Stage 1A, I : .
'Location: Seventeen Mile Rosks Road, Oiley Checked by: |CT Date: |17/06/2020
Project No 01 8 1 ‘18D THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

@
(=]
w0
=1
=]
=
[4]
o
=
o

l/ leteeysd'? L

iCraig Tucker

Page 1of 1

17 June 2020

Date

T2006-02 | T2006-03 |  T2006-07 | T2006-08 | T2006-10
cles3 | Cl653 | Cl653 C1.6.5.3 C1.6.5.3
102 | 102 103 | 103 104
30345 | 75795 | 1501541 | 180-1843 | 15195
57 60 47 52 51 i
23 20 % 2= ¥ =}
34 & | @ ) aw - &
125 428 | B 1 108 100
13.1 131 %8 | 1ae | &7
12491 | 25111 124.87 127.01 124.75
(AirDried | AirDried | AirDried | AirDied | AirDried
DrySieved | DrySieved |  DrySieved | DrySieved Dry Sieved
None [ None i None None None |
None ' None l None None None I
§}}g}1r ! aer;sive i 78].!'95! l Slight Sfig;vh! ‘
| A uthorised S_igr_ratorj/

018-1180_ATL_T2006-02.xls



M srOUND
) TESTING

EBBEH\/IGES

W

Brishane Laboratory

NATA 11 Moore Street

v Albion Qld 4010

s He Telephone 61 (07) 3259 2600

TEGHNIGAL
COMPETENCE Accreditation No. 19529

Accredited for compliance with ISO/IEC 17025 - Testing

Atterberg lelts Test Report

Test Procedure: AS1289.2.1.1
Test Procedure: AS1289.3.1.2
Test Procedure: AS1289.3.2.1
Test Procedure; AS1289.3.3.1
Test Procedure: AS1289.3.4.1

(7]
(o]
w
=1
=1
-
a
S
!
]

LFC-01A Atterberg Limits Multi Report Version 6 - 20/05/20 Page 1 of 1

* Client: Economic Development Queensland Report No.: 018-118D_ATL_T2006-17
Project: Slope Stability Assessment Sample Date: [2/06/2020 |Tested by and Date: Al
' 23/06/2020
. |Oxley PDA - Stage 1A, - = A Al D - Y S el
Locatlor_1_. |seventeen Mile Rocks Roa d, Oxley Ehecked by: ICT i ) Date: 24/0?’2020 -
Project No 018 11BD THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL
Sample Number: | T2006-17 | 'Tzoos 18 ; T200620 | T2006-23 | T2006-24
Samplmg Method: AS1289 1 2.1 Cl.6.5.3 Cl.6.5. 3 | Cl.6.5.3 Cl.6.5.3 Cl6.5.3
Bore: : 102 | 102 I 103 104 . Ted g
Depth (m): 6.0-6.45 9.0-9.45 \ 1.5-1.85 | 3.0-345 10.5-10. 95
. =T AP = | e
Liquid Limit (%) ] _#% [ e 8 | s | 80
Plastic Limit (%) 28 I 49 28 20 21
Plasticity Index (%) 46 | 53 30 33 28" |
Linear Shrmkage (%) ] 14.0 | i 16.5 10.5 10.5 A 10.5
Sample Moisture Content (%) 16.4 | 17.1 11.3 10.7 12.1
e el 3 - g 7 ! =
Shrinkage Mould Length (mm) 124.93 124.50 250.34 124.80 251.22
:‘}amp.'e History Air Dried Air Dried Air Dried Air Dried Arr Drred
Sample Preparation Dry Sieved Dry Sieved Dry Sieved i Dry Sfeved Dry Sreved
Cracking of Linear Shrmkage Sample None None Slight None None
Crumbhng of Linear Shrinkage Sampn'e | None None None None None
Curling of Linear Shrinkage Samp!e | Slight Extensive | None | Slight Slight
Comments ' _ _ | Authorised Signatory o -
| / S Y/ 24 June 2020
Craig Tucker . Date -

018-118D_ATL_T2006-17.xls



LerounND
(‘«“ TESTING
D) SERVICES
: A Brisbane Laboratory a
NATA 11 Moore Street =
| N Albion Qld 40710 3
: FEHICAL Telephena 61 07) 192002600 P e
CoMPRIENAR Accreditation No. 19529
:'Accredfted for compliance with ISO/IEC 17025 - Testing
| Atterberg lelts Test Report
; Test Procedure: AS1289.2.1.1
Test Procedure; AS1289.3.1.2
Test Procedure: AS1289.3.2.1
Test Procedure: AS1289.3.3.1
Test Procedure; AS7289.3.4.1
- ! '
‘Client; Economic Development Queensland Report No.: 018-118D_ATL_T2006-12
———r—— —— pr——g
i e { ) . |GT/FC
iProject: Slope Stability Assessment Sample Date: {2/06/2020 |Tested by and Date; 16/06/2020
| ‘ . e sadod
i Oxley PDA - Stage 1A, i T o
|Location: Seventeen Mile Rocks Road, Oxley _ F)hecked by: |CT k D?te. :17!06/2020 B
TPro;ect No 018-1 18D THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL
e B =y o mde L N e
|sample Number: T2006-12 | T2006-14 |  T2006-16 _
‘JSampImg Method AS1289.1. 2 1 Cl6. 5 3 ; Cl.6.5.3 ' Cl6.5.3 '
|Bore: 104 | 105 | 106
Depth (m): 13.5-13.95 ! 05095 |  135-1392
’E_I.;qwd Limit (° (%) . | 70 _i 79 | N 55 | ' | = e
?Plastlc Limit (%) 31 30 | 22
Plastqclty Index (%} 39 49 ' 33
Linear Shrinkage (%) | 13.5 155 | 11.0 |
fSampIe Moisture Content (%) | 19.4 11.9 | 14.6 |
Shrinkage Mould Length (mm) 25036 | 24912 | 25037 -
Sample Hfs!cuy Air Dried Air Drred l Air Dried
‘iSample Preparaﬁon Dry Sieved Dry Sfe ved l Dry Sieved
|Crackmg of Linear Shrinkage Sample Slight l None g Slight
|Crumb!ing of Linear Shrinkage Samp!e None ' None g None ’m
JCuﬂmg of Lmear Shrinkage Samp!e Slight | Extensive ! Moderate
3. = SRR — el e T TR Y i x iy i S —__ S
J'Commentg - - R - iAuthonsed S:gnatory ) =
1 17 June 2020
‘ /f{/f’rz‘y A /7‘(%“
, {Craig Tucker Date

LFC-01A Atterberg Limits Multi Report Version 6 - 20/05/20 Page 1 of 1 018-118D_ATL_T2006-12.xls



Material Test Report

&'PHF}UND

Report Number: 018-118D-1 C-) I I—- LD I | N b

Issue Number: 3 - This version supersedes all previous issues J) S E H V | D E S

Reissue Reason: Change of project details Ground Testing Services Pty Ltd

Date Issued: 29/09/2020 Gold Coast Laboratory

Client: Economic Development Queensland 2/23 Traders Way Currumbin QLD 4223
Level 14, 1 William Street, Brisbane QLD 4000 Phone: (07) 5535 2639

Project Number: 018-118D Email: enquiries@groundtestingservices.com.au

Project Name: Slope Stability Assessment Accredited for compliance with ISO/IEC 17025 - Testing

Project Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley

Work Request: 1101 N ATA %

Sample Number: G20-1101A

Date Sampled: 01/06/2020 Approved Signatory: Rede Irwin

Dates Tested: 15/06/2020 - 19/06/2020 33":‘3357?5'1'1?:‘5 Laboratory Manager

Sampling Method:  AS 1289.1.2.1 6.5.3 - Power auger drilling NATA Accredited Laboratory Number: 18820

Sample Location: Bore 102, Depth: 4.5 - 4.95m

Atterberg Limit (AS12893.1.2 &3.2.1 & 3.3.1) Min  Max

Sample History Oven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 64

Plastic Limit (%) 20

Plasticity Index (%) 44

Linear Shrinkage (AS1289 8.4.1) M Max

Linear Shrinkage (%) 17.5

Cracking Crumbling Curling None

Molsture Content (AS 1288 2.1.1)

Moisture Content (%) 24.6

Report Number: 018-118D-1 This document shall not be reproduced except in full without appmva.' of the laboratory. Page 1 of 4

Resulls relate only to the items tested/sampled.




Material Test Report

Report Number: 018-118D-1
Issue Number:
Reissue Reason: Change of project details
Date Issued: 29/09/2020

Client: Economic Development Queensland

3 - This version supersedes all previous issues

Level 14, 1 William Street, Brisbane QLD 4000

Project Number: 018-118D

Project Name: Slope Stability Assessment

Project Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley
Work Request: 1101

Sample Number: G20-1101B

Date Sampled: 05/06/2020

Dates Tested: 156/06/2020 - 19/06/2020
Sampling Method:

Sample Location: Bore 103, Depth: 17.0 - 17.4m

AS 1289.1.2.1 6.5.3 - Power auger drilling

M srouND
a2 TESTING
b seErvVIcES

Ground Testing Services Pty Ltd

Gold Coast Laboratory

2/23 Traders Way Currumbin QLD 4223

Phone: (07) 5535 2539

Email: enquiries@groundtestingservices,com.au

Alterberg Limit (AS1288 3.1.2 & 3.2.1 & 3.3.1) Min
Sample History Oven Dried

Preparation Method Dry Sieve

Liguid Limit (%) 69

Plastic Limit (%) 21

Plasticity Index (%) 48

Linear Shrinkage (AS1289 3.4.1) Min® Max
Linear Shrinkage (%) 17.0

Cracking Crumbling Curling None

Mojsture Content (AS 1288 2.1.1)

Moisture Content (%) 31.3

Report Number; 018-118D-1

This document shall not be reproduced excepl in full without appraval of the laboratory.
Resulls relate only to the ltems lested/sampled.

Accredited for compliance with ISO/IEC 17025 - Testing

NATA %%,w

Approved Signatory: Rede Irwin
Laboratory Manager
NATA Accredited Laboratory Number: 18820

WORLD RECOGNISED
ACCREDITATION

Page 2 of 4




Material Test Report

018-118D-1

Report Number:
Issue Number:
Reissue Reason: Change of project details

Date Issued: 29/09/2020

Client: Economic Development Queensland

Level 14, 1 William Street, Brisbane QLD 4000

Project Number: 018-118D
Project Name: Slope Stability Assessment
Project Location:

Work Request: 1101
Sample Number: G20-1101C
Date Sampled: 09/06/2020

Dates Tested: 15/06/2020 - 25/06/2020

3 - This version supersedes all previous issues

Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley

Sampling Method:  AS 1289.1.2.1 6.5.3 - Power auger drilling

Sample Location: Bore 105, Depth: 6.0 - 6.3m

QFHHLJND
G TESTING
\I_)SEF%\/IDES

Ground Testing Services Pty Ltd

Gold Coast Laboratory

2/23 Traders Way Currumbin QLD 4223

Phone: (07) 6535 2539

Email; enquiries@groundtestingservices.com.au

Atterberg Limif (AS1289.3.1.2 & 3.2.1 & 3.3.1) Min  Max
Sample History Qven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 47

Plastic Limit (%) 20

Plasticity Index (%) 27

Linear Shrinkage (AS1289 3.4.1) Min  Max
Linear Shrinkage (%) 13.0

Cracking Crumbling Curling None

Maisture Content (AS 1289 2.1.1)

Moisture Content (%) 14.9

Report Number: 018-118D-1

This document shall not be reproduced except in full without appmva.' of the laboratory.
DPaciille ralata nnl 1a the ilame tactard/ceamnlesd

Accredited for compliance with ISO/IEC 17025 - Testing

NATA %%W.

Approved Signatory: Rede Irwin
Laboratory Manager
NATA Accredited Laboratory Number: 18820

WORLD RECOGHISED
ACCREDITATION

Page 3 of 4




Material Test Report

Report Number:
Issue Number:
Reissue Reason:
Date Issued:
Client:

Project Number:
Project Name:
Project Location:
Work Request:
Sample Number:
Date Sampled:
Dates Tested:
Sampling Method:
Sample Location;

018-118D-3B

2 - This version supersedes all previous issues
Change of project details

29/09/2020

Economic Development Queensland

Level 14, 1 William Street, Brisbane QLD 4000
018-118D

Slope Stability Assessment

Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley
1188

G20-1188A

04/07/2020

08/07/2020 - 10/07/2020

AS 1289.1.2.1 6.5.3 - Power auger drilling
Bore 105, Depth: 10.0 - 10.45m

Atterberg Limit (AS1288 3:1.2 & 3.2.1 & 3.3:1)

kJFHﬂUND
I JTESTING
) SERVICES
Ground Testing Services Pty Ltd
Gold Coast Laboratory
2/23 Traders Way Currumbin QLD 4223

Phone: (07) 5535 2539
Email: enquiries@groundtestingservices.com,au

Accredited for compliance with ISO/IEC 17025 - Testing

Nmm'%gﬁw_

Approved Signatory: Rede Irwin
Laboratory Manager
NATA Accredited Laboratery Number: 18820

WORLD RECOGNISED
ACCREDITATION

Sample History Oven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 49

Plastic Limit (%) 17

Plasticity Index (%) 32

Linear Shrinkage (AS1288 3.4.1) Min® Max
Linear Shrinkage (%) 14.5

Cracking Crumbling Curling None

Molstire Content (AS 1288 2,1.1)
Moisture Content (%)

21.8

Report Number: 018-118D-3B

This document shall nol be reproduced except in full withaut approval of the laboratory.
Resulls relate only lo the itemns tested/sampled.
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Material Test Report

Report Number: 018-118D-1

Issue Number: 3 - This version supersedes all previous issues
Reissue Reason: Change of project details

Date Issued: 29/09/2020

Client: Economic Development Queensland

Level 14, 1 Willilam Street, Brisbane QLD 4000

Project Number: 018-118D

Project Name: Slope Stability Assessment

Project Location: Oxley PDA - Stage 1A, Seventeen Mile Rocks Road, Oxley
Work Request: 1101

Sample Number: G20-1101D

Date Sampled: 09/06/2020

Dates Tested: 156/06/2020 - 19/06/2020

Sampling Method:  AS 1289.1.2.1 6.5.3 - Power auger drilling
Sample Location: Bore 105, Depth: 12.0 - 12.35m

Atterberg Limit (AS1289 31,2 & 3.2.1 & 3.3.1)

k!.’GHDlJI\JD
(-’ TESTING
J)SER\ADES

Ground Testing Services Pty Ltd

Gold Coast Laboratory

2/23 Traders Way Currumbin QLD 4223

Phone: (07) 5535 2539

Email: enquiries@groundtestingservices.com.au

Sample History Oven Dried

Preparation Method Dry Sieve

Liquid Limit (%) 58

Plastic Limit (%) 20

Plasticity Index (%) 38

Linear Shrinkage (AS1289 3.4.1) Min  Max
Linear Shrinkage (%) 15.0

Cracking Crumbling Curling None

Moisture Content (AS 1289 2.1.1)

Moisture Content (%) 2341

Report Number: 018-118D-1

Accredited for compliance with ISO/IEC 17025 - Testing

NATA %%W_.

Approved Signatory: Rede Irwin
‘WORLD RECOGNISED

ACCHEDITATION Laboratory Manager
NATA Accredited Laboratory Number: 18820

This document shall not be reproduced except in full without approval of the laboratory, Page 4 of 4
Results relate only to the items tesled/sampled.




2N\
‘ NATA

N

AGEAT IR R
TEGHNIGAL
COMPETENCE

D GROUND

rTFQﬂNG

) SERVICES

Brishane Laboratory
11 Moore Street
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Accreditation No. 19529

|Accredited for compliance with ISO/IEC 17025 - Testing
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Atterberg Limit; 7Test ﬁe;;bﬁ 3
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(=]
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(=1
S
=
]
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Quality Gertitied B3
A ACEE G

S

Test Procedure: AS1289.2.1.1 ;
Test Procedure: AS1289.3.1.2 }
Test Procedure: AS1289.3.2.1
Test Procedure: AS1289.3.3.1
Test Procedure; AS1289.3.4.1
?Client: Economic Development Queensland Report No.: 018-118D_ATL_T2006-25
;Project: Slope Stability Assessment Sample Date: {2/06/2020 |Tested by and Date: 2;'2:6?2 020
- I ) ifi —
] _|Oxley PDA - Stage 1A, , E
:.Locatuon, Seventeen Mile Rocks Road, Oxley ] (iecked by: |(CT Date: 124!0?/392{0 .M
‘Project No: [018-118D i THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL
|sample Number: | Too0e-25 | T2006-26 |  T200827 | i |
|Sampling Method: AS1289.1.2.1 Cl.6.5.3 cles3 | Cl.6.5.3 [ { j
Bore: 104 105 105 j J i
|Depth (m): 1501543 | 7578 | 1051075 | ]
|Liquid Limit (%) 44 ] 70 53 | | N
|Plastic Limit (%) 21 | 31 34 | | {
|Plasticity Index (%) 23 { 39 ; 19 [ |
?;Linear Shrinkage (%) 7.5 | 15.5 6.5 I :
|Sample Moisture Content (%) 16.8 f 17.5 | 16.2 {
1 5 e e =
;JShrr'nkage Mould Length (mm) 250.35 249.23 126.99
4 |
Sample History Air Dried % Air Dried E Air Dried ‘ !
ISampfe Preparation Dry Sieved Dry Sieved F Dry Sieved ‘ '
| Cracking of Linear Shrinkage Sample None | None | None 1
'I Crumbling of Linear Shrinkage Sample None ! None ! None ]
%Curﬁng of Linear Shrinkage Sample Slight Slight | Slight 1
3 - E e g
| N e — S
I = @
\Comments |Authorised Signatory |
: A ; 24 June 2020 |
i Af?ﬁ"f»ﬂﬁ /;f//i
{Craig Tucker Date !

LFC-01A Atterberg Limits Mulli Report Version 6 - 20/05/20 Page 1 of 1 018-118D_ATL_T2006-25.xls
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Consolidated Undrained Triaxial Test Summary

Mobhr Circle Diagram (with stress paths)

Client: iEconomic Development Queensland

Project:  |Slope Stability Assessment Tested by: \WR

bty (Oxley PDA - Stage 1A, Date: |18/06/2020

ocation: ; e

‘Sevemeen Mile Rocks Road, Oxley Checked by: \WR

Project No: |018-118D Date: 26/06/2020

THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

Sample Description: Silty Clay Sample Number: [620-1 101D

Bore: 105 Depth (m): [12.0-12.35

Sample Type: Undisturbed Date Sém;iled: 9/06/2020

Initial Height (mm): 100.1 Initial Diameter (mm):  |47.3

Initial Moisture Content (%): 23.1 Wet Density (tm®): 2.03

Final Moisture Content (%): 27.0 Dry Density (tm°): 1,65

'iLength to Diameter Ratio: |2.0 -F_ailure Type: ' ‘Shear

at 20% strain

3 400
| 686.1

Apparent Cohesion - c' 39 kPa
Angle of Shear Resistance - ¢'  21°
300
T
oo
=200
@ — =
& / o
s g f .
& - 1
100 ' 7(,,/—*—‘—\,:’
7 . Py
p o \
0 /
0 100 200 300 400 500
Normal Stress (kPa)
Stage Initial Effective Stress (kPa) | o'y '. o'y (kPa) o'y (kPa)
§ - 100 | 1711 2231
2 200 | 209.3 313.3
369.8 | 601.8

600 700
| o'y (kPa) uy (kPa)
| 520 48.0
| 104.0 96.0
| 2320 168.0
| 347.0 53.0
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Gold Coast Laboratory
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| Test Procedure: AS1289.6.4.2 AS1289.2.1.1

“Cllent: Economic Development Queensland
|Project: Slope Stability Assessmant

j ) Oxley PDA - Stage 1A,

|Location: | d

| Seventeen Mile Rocks Road, Oxley
{Project No: (018-118D

}Report No.:
[Tested by:
]Date:
Checked by:
Date:

THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL

|Sample Description: |Silty Clay |Sample Number:
[Bore: 1105 |Depth (m):

\Sample Type: |Undisturbed Date Sampled:

Initial Height (mm): |100.1 Initial Diameter (mm):
Initial Moisture Content (%): 23,1 Wet Density (t/m’):
[Final Moisture Content (%): 27.0 Dry Density (t/m’):
[Length to Diameter Ratio: }2.0 |Failure Type:

|

Consolidated Undrained Triaxial Test Report

Quality Gortitlod
AULS2N.OG ECSC

-
(4]

018-118D_CU_G20-1101D
WR

18/06/2020 1
WR

26/06/2020

G20-1101D

12.0- 12.35
19/06/2020

47.3

2.03 f
11.65 T-
|Shear

‘\
l
Ry |
Mobhr Circle Diagram ‘,
|
i
——Stage 1 i
~———5tage 2 \
| 300 Stage 3 l
I
2 {
f_ {
ﬁ 200 '
= . .
L e ‘
8 - ‘.
& |
‘ \
100 e X \ \
e i ¥, e \ |
Vi i A" \ |
/ / ., \\ 1
Lo AN \
0 100 200 300 400 500 600 700 |
Normal Stress (kPa) ‘
| Stage | Initial Effective Stress (kPa) | o'y . o'y (kPa) o'y (kPa) | o'y (kPa) | u (kPa) |
PO T 100 | 171.1 2231 | 520 | 480 |
2 | 200 } 209.3 3133 | 1040 96.0 |
. i 369.8 601.8 232.0 168.0 |
( al 20% strain 686.1 347.0 530 |

LSF-12 CU Triaxial Report - Version 7 - 26/06/2020

Page 1 of 6
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NATA 2/23 Traders Way % l
v Currumbin, Queensland 4223 X
ACORELILED P Telephone 61 (07) 5535 2539 o
COMPETENCE Accreditation No. 18820
Accredited for compliance with ISO/EC 17025 - Testing
Consolidated Undrained Triaxial Test Report
Test Procedure: AS1289.6.4.2 AS51289.2.1.1
Client: Economic Development Queensland Report No.: |018-1 18D_CU_G20-1101D
Project: Slope Stability Assessment Tested by: WR
- Oxley PDA - Stage 1A, Date: 18/06/2020
Location: -
Seventeen Mile Rocks Road, Oxley Checked by: WR
Project No: |018-118D Date: 26/06/2020
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL
Sample Description: Silty Clay Sample Number: G20-1101D
Bore: 105 Depth (m): 12.0 - 12.35
ISample Type: Undisturbed Date Sampled: 9/06/2020
Stress / Strain Plot
400 21.0
150 ;
-_“-“'— -
- \“-‘_____.' .______L______’_r— —
—————r 17.0
300
o ——= Deviator Stress
&
= 250
@© (=]
3 Pore Pressure i e
vt o
o a
a. w
@ 200 Stress Ratio 5
&
w
8 g |
x i
£ 150
o
A
g 100
?
3 5.0
50
0 1.0
0.0 2.0 4.0 6.0 8.0 10.0 120 14.0 16.0 18.0 200
Strain %
Stage Strain Rate (mm/min) Maximum Deviator Stress (kPa) | Strain at Maximum Deviator Stress (%)
1 0,005 17114 0.74
2 0.001 209.3 2.00
3 0.003_ 369.8 3.45
LSF-12 CU Triaxial Report - Version 7 - 26/06/2020 Page 2 of 6 018-118D_CU_G20-1101D-29Jun20



j 4 GROUND
434 TESTING

: ) SERVICES

' /\
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I NATA 2/23 Traders Way
v Currumbin, Queensland 4223
e T Telephone 61 (07) 5535 2539
TEOHNICAL Accreditation No. 18820

|

‘Accredired for compliance with ISOAEC 17025 - Tesling

‘ Consolidated Undrained Triaxial Test Report {

| Tesl Procedure: AS1289.6.4.2 AS1289.2.1.1

|
|
I
|
Quality Certifiad I
AUVSI.QCECSC |

lCIIent: Economic Development Queensland ’Report No.: 018-118D_CU_G20-1101D0
]Project: Slope Stability Assessment !Tested by: WR 4
_ (Oxley PDA - Stage 1A, Date: 18/06/2020 |
Location: = |
Seventeen Mile Rocks Road, Oxley Checked by: WR
Project No: .01 8-118D Date: 26/06/2020
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL
Sample Description: |Silty Clay |Sample Number: G20-1101D
Bore: 1056 |Depth (m): 12,0 - 12.35
|Sample Type: Undisturbed Date Sampled: |9/06/2020
l Consolidation Stage 1
}Cell Pressure (kPa): ‘ 600 | Back Pressure (kPa): | 500 | Effective Stress o' (kPa): \ 100
|
Volume Change / Square Root of Time
I Square Root Time (Seconds)
‘! 0 20 40 60 80 100 120 140 160 180
|
| "R
| %
| 100 \\\. ~—— Consolidation Curve
2
| 200 \ Time to 90% Consolidation
| N\
‘ =300
i N
| g N,
£
“ E .a00
g
© Sy
S .500 e
(7] }
E hos o
= ] s
& e
~ 600 ‘ e
\ N — J
S
| " "
-700 ‘ = ;
| | |
-800 |
|
I
|
LSF-12 CU Triaxial Report - Version 1 - 29/06/2018 Page 3ol 6 018-1180_CU_G20-1101D-29Jun20
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Gold Coast Laboratory
2/23 Traders Way
Currumbin, Queensland 4223
Telephone 61 (07) 56535 2539
Accreditation No. 18820

Accredited for compliance with ISO/EC 17025 - Tesling

l Consolidated Undrained Triaxial Test Report

|

Test Procedure: AS1289.6.4.2 AS1289.2.1.1

0Z: 1006 OSI

S

Quallty Cartilied B3
AATL.QC.ECSC

‘018-118D_CU_G20-1101D ;

]Client: |Economic Development Queensland Report No.:
Project: [Slope Slability Assessment Tested by: WR ,‘
! Oxley PDA - Stage 1A, Date: 18/06/2020 |
Location: - e
Seventeen Mile Rocks Road, Oxley C_:hecked by: WR [
Project No: [018-118D Date: 26/06/2020 |
THIS DOGUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL {
Sample Description: Silty Clay Sample Number: G20-1101D !
Bore: 105 Depth (m): 12.0-12.35 1
Sample Type: |Undisturbed |Date Sampled: 9/06/2020
Consolidation Stage 2
Cell Pressure (kPa): | 700 | Back Pressure (kPa): | 500 | Effective Stress o' (kPa): \ 200
Volume Change / Square Root of Time
Square Root Time (Seconds)
0 50 100 150 200 250 300
0
i
™~ ————Consolidation Curve
-500 .3
5 Time to 90% Consolidation
-1000 ‘\_
N
.
-1500

E \‘ -

5 200 ~ S

= .

= e

(8] e ™

E -2500 = |

2 P

o | .

E e, |
-3000 i |
-3500 ;

-4000
LFSF12 CU Triaxial Report - Version 7 - 26/06/2020 Page 4 of 6 018-1180_CU_G20-1101D-29Jun20
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‘ Gold Coast Laboratory o |
_ NATA 2/23 Traders Way §
v Currumbin, Queensland 4223 [ {
Telephone 61 (07) 5535 2539 e s I |

bl Accreditation No. 18820 i

|

]Accredﬁed for compliance with ISO/IEC 17025 - Testing

Consolidated Undrained Triaxial Test Report
Test Procedure: AS1289.6.4.2 AS1289.2.1.1

|Client: Economic Development Queensland ]Report No.: ’018-1 18D0_CU_G20-1101D
Project: Slope Stability Assessment [Tested by: WR
_ |Oxley PDA - Stage 1A, |Date: 18/06/2020
Location: -
[Seventeen Mile Rocks Road, Oxley Checked by: WR
|Project No: |018-118D Date: 26/06/2020
f THIS DOGUMENT SHALL NOT BE REPROOUGED EXGEPT IN FULL
Sample Description: ’Silty Clay ISample Number: ]GEO-1 101D
Bore: 105 |Depth (m): 112.0 - 12.35
Sample Type: fUndlsturbed |Date Sampled; 19/06/2020
Consolidation Stage 3
|Cell Pressure (kPa): I 900 } Back Pressure (kPa): | 500 | Effective Stress o' (kPa): [ 400 |
| i
i Volume Change / Square Root of Time
} Square Root Time (Seconds)
£ 0 50 100 150 200 250 300 350
! 0 |
| N
l N
| -500 M
| ™~
‘ -1000 N\
|
’ -1500 '*-\
| = ‘I
-2000
E
E.-2500 \
[ \\
o :
= L
& -3000
a b
E {
=] ~
3 -3500 N
> S
-4000 ——— Consolidation Curve ™ ——
.
4500 s
Time to 90% Consolidation
-5000
i
{
LSF-12 CU Triaxial Report - Version 7 - 26/06/2020 Page 50of 6 018-118D_CU_G20-1101D-29Jun20
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Consolidated Undrained Triaxial Test Report
Test Procedure; AS51289.6.4.2 AS1289.2.1.1
Client: Economic Development Queensland Report No.: 018-118D_CU_G20-1101D
Project: Slope Stability Assessment Tested by: WR
’ Oxley PDA - Stage 1A, Date: 18/06/2020
Location:
Seventeen Mile Rocks Road, Oxley Checked by: WR
Project No: |018-118D Date: 26/06/2020
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL
Sample Description: |Siny Clay Sample Number: G20-1101D
Bore: 1105 Depth (m): 12.0 - 12.36
Samble Type: ]Undisturbed Date Sam pita_d: 9/06/2020
Saturation Phase - AH (mm): |0.D Initial Cell Pressure (kPa): = 0
Sample Before Test
* Sample Description (Clause 10(e))
No evidence of natural layers, stones or calcerous matter.
Comments: |Authorised-Si
V. b o0

Page 6 of 6
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DIRECT SHEAR STRENGTH OF A SOIL (SHEAR BOX) TEST REPORT
Test Procedure: AS1289.6.6.2 AS1289.2.1.1

-

Quility Garlifiud
AUILGE ECa0

[Client: Economic Development Queensland |Report No.: )018-118D_SBT_G20-1 101A
fProject: Slope Stability Assessment ‘Tested by: l‘GL
Oxley PDA - Stage 1A ‘Date: 15/06/2020
Location: |
Seventeen Mile Rocks Road, Oxley Checked by: |WR
Project No: |018-118D | Date: 22/06/2020
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL
Stage | MOisture Content (%) Initial Dry Density|  Shearing Rate Normal | Peak Shear |
8 Initial Final (t/m®) {mm/min) Stress (kPa}i Stress (kPa)
1| 244 1.56 0.005 50.0 | 425
1 2 | 5 0.005 1000 |  59.1
,‘ gz 31.2 : i 0.005 2000 | 954
Type of Specimen Undisturbed )Slze of Shear Box (mm) |45
Conditions Dry {Sample Shape IGircIe
Shear Stress v. Horizontal Displacement Vertical Displacement v Horizontal Displacement
100
008
¥ \_\—“—'\_
10 E CR——C
E
S 70 E
[ = oo E
| w
E g 50 (7 L%
B . @
| a 40 (M \ a
| = = —— Stage 1 "g; 2‘:222;
| ot
. o ~~Stage 2 g Stage 3
{ e —— Stage 3
‘ 0 . 00 1o 20 3.0 40
| 0o 05 10 15 20
| Horizontal Displacement (mm) Horizontal Displacement (mm)
' o eak Shear Stress v. Normal Stress Sani e liis GG
‘. f Sampling Method: AS1289.1.2.1
5 Clause 6.5.3
==,
@ 100 Bore: 102
t% Depth (m): 4.5 -4.95
S Sample Description: Silly Clay
@ 50
Lo
tn Appargat Gotieaion Friction Angle (degrees)
x (kPa)
[
o g
| 0 50 100 150 200 260 23 21
d Normal Stress (kPa)
| Values for cohesion and friction angle are inlerpetations enly
Comments Authoriged Signat

LFS-04 Direct Shear Test Version 4 - 21/08/2018

Page 1 of 1
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|

Client: Economic Development Queensland |Reporl No.: |O18-1 18D_SBT_G20-11018B
|Project: Slope Stability Assessment |Tested by: [CL
7 Oxley PDA - Stage 1A }Date: 15/06/2020
Location: :
Seventeen Mile Rocks Road, Oxley [Checked by: [WR
Project No: |018-118D Date: 22/06/2020
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEF‘T IN FULL
T Molsture Content (%) Initial Dry Density Shearing Rate Normal Peak Shear
g Initial Final (thm®) (mm/min) Stress (kPa)| Stress (kPa)
1 31 3 1.48 0.005 5Q.0 35 8
2 - 0.005 100.0 52.?
3 : 33.2 : 0.005 2000 | 865
Type of Specimen Undisturbed Size of Shear Box (mm) |45
Conditions Dry Sample Shape Circle
Shear Stress v. Horizontal Displacement Vertical Displacement v Horizontal Displacement
100
0.08
’\__\__\-\—“—_\—'N 008 Stage 1
E pvs e ~Stage 2
o = Stage 3
© =
S £
vl w |
n L&)
il N
7 &
@ e
% Stage 1 _g
e Stapge 2 g 008
——Stage 3 010 -
-012
00 0.5 10 1.5 20 25 30 35 4.0
00 05 10 15 20 25 3.0
Horizontal Displacement (mm) Horizontal Displacement (mm)
Peak Shear Stress v. Normal Stress Sampledio,; ,GEO'“O‘B
100 Sampling Method: AS1289.1.2.1
é Clause 6.5.3
E Bore: 103
1] . -
& w0 Depth (m): 17.0-17.4
§ Sample Description: Silty Clay
£
0 AppareRLCohesion Friction Angle (degrees)
% (kPa)
[(F]
a g
o 50 100 150 200 250 17 20
. Normal Stress (kPa)
Values for cohesion and friction angle are interpetations only
\Comments Authorisgd Sign
'} ‘| MIKe Neighb Date C" U0

LFS-04 Direct Shear Test Version 4 - 21/06/2018

DIRECT SHEAR STRENGTH OF A SOIL (SHEAR BOX) TEST REPORT
Test Procedure: AS1289.6.6.2 AS1289.2.1.1
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Gold Coast Laboralory
2/23 Traders Way
Currumbin, Queensland 4223
Telephone 61 (07) 5535 2539
Accreditation No. 18820
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DIRECT SHEAR STRENGTH OF A SOIL (SHEAR BOX) TEST REPORT
Test Procedure; AS1289.6,6.2 AS1289.2,1.1

IClient:

AUI311,OCEC-a6

|

. l

Gualily Cortifia ) |
]

1

|

|

|

|

I
‘ Economic Devejopment Queensland Report No.: '018-11SDASBT_G20-1101C ;
iProject: | Slope Stability Assessment |Tested by: |WR f
‘ Oxley PDA - Stage 1A |Date: 22/06/2020 |
Location: - ‘
} Seventeen Mile Rocks Road, Oxley Checked by: |WR
fProject No: [018-118D Date: 26/06/2020 J
| THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL {
j Stage Moisture Content (%)|Initial Dry Density Shearing Rate Normal Peak Shear
. g Initial Final (t/m®) {mm/min) Stress (kPa)| Stress (kPa)
{ |
. i 160 | - | 1.82 0.001 50.0 66.8 4’
2 - - 0.001 100.0 88.5 {
§ | = 215 | 0.001 200.0 | 1318 |
| Type of Specimen Undisturbed [Size of Shear Box (mm) |45 {
J Conditions Submerged ]Sample Shape [Circle ‘
1
\ ; i
i Shear Stress v, Horizontal Displacement Vertical Displacement v Horizontal Displacement !
1410
i e 004 |
: b _. ooz ;
1 E
} 100 E g0 — L / j
) = 2% . |
| g = & A :
i .J; i ;‘: E 002 |
¢ 8 -s
| = B -0.04 |
| 9 @ ” A !
@ G oo ~;
= Stage 1 5] {
g 9 T oos ~—Stage 1
Stage 2 g ~Staged
] 20 / —— Stage 3 1 ——Stage 3
4 012
‘ 2 | ) 06 0.5 10 1.6 2.0 25
I 0o 05 1.0 15 2.0 2.5 a.0
| Horizontal Displacement (mm) Horizontal Displacement (mm) i
‘ |
1\ ., Peak Shear Stress v. Normal Stress Sample No. SRE NG
i 150 Sampling Method: AS1289.1.2.1 |
| & Clause 6.5.3 r“
| 2 ﬁ
| @ 100 Bore: 105 |
; % Depth (m): 6.0 - 6.3
f 5L Sample Description: Silty Clay 1
| - Apparent Cohesion
! % PP (kPa) Friction Angle (degrees) :i
j o] |
‘ a g I
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AUSTRALIAN GEOGUIDE LR8 (CONSTRUCTION PRACTICE)

|HILLSIDE CONSTRUCTION PRACTICE

Sensible development practices are required when building on hillsides, particularly if the hillside has more than a low
risk of instability (GeoGuide LR7). Only building techniques intended to maintain, or reduce, the overall level of landslide
risk should be considered. Examples of good hillside construction practice are illustrated below.

EXAMPLES OF GOOD HILLSIDE CONSTRUCTION PRACTICE

R

Vegelation retained :

Surface waler interceplion drainage

Walerlight, adequately sited and founded roof waler storage
tanks (with due regard for impact of potential leakage)

Flexible slruclure

Roof waler piped off site or stared

On-sile detenlion tanks, walertight and adequately
founded. Polenlial leakage managed by sub-sail

drains \
\ = MANTLE OF SOIL AND
Vegetation retained \ ROCK FRAGMENTS
\ (COLLUVIUM)
\ s Pier foolings inlo roek

-Subsoll drainage may be
required in slope

Cutling and filling minimised in development

'\\ PARKING

Tanks adequately founded and watertight. Potential

RroADWAY (8 Sewage effluent pumped out or connecled to sewer.
\ leakage managed by sub-soll drains

\_ Engineered retaining walls with both surface and
subsurface drainage (constructed before dwelling)
(6l AGS (2007)
Seo also AGS (2000) Appendix J

BEDROCK

WHY ARE THESE PRACTICES GOOD?

Roadways and parking areas - are paved and incorporate kerbs which prevent water discharging straight into the
hillside (GeoGuide LR5).

Cuttings - are supported by retaining walls (GeoGuide LR86).

Retaining walls - are engineer designed fo withstand the lateral earth pressures and surcharges expected, and include
drains to prevent water pressures developing in the backfill. Where the ground slopes steeply down towards the high
side of a retaining wall, the disturbing force (see GeoGuide LR6) can be two or more times that in level ground.
Retaining walls must be designed taking these forces into account.

Sewage - whether treated or not is either taken away in pipes or contained in properly founded tanks so it cannot soak
into the ground.

Surface water - from roofs and other hard surfaces is piped away to a suitable discharge point rather than being allowed
to infiltrate into the ground. Preferably, the discharge point will be in a natural creek where ground water exits, rather
than enters, the ground. Shallow, lined, drains on the surface can fulfil the same purpose (GeoGuide LRS5).

Surface loads - are minimised. No fill embankments have been built. The house is a lightweight structure. Foundation
loads have been taken down below the level at which a landslide is likely to occur and, preferably, to rock. This sort of
construction is probably not applicable to soil slopes (GeoGuide LR3). If you are uncertain whether your site has rock
near the surface, or is essentially a soil slope, you should engage a geotechnical practitioner to find out.

Flexible structures - have been used because they can tolerate a certain amount of movement with minimal signs of
distress and maintain thelir functionality.

Vegetation clearance - on soil slopes has been kept to a reasonable minimum, Trees, and to a lesser extent smaller
vegetation, take large quantities of water out of the ground every day. This lowers the ground water table, which in turn
helps to maintain the stability of the slope. Large scale clearing can result in a rise in water table with a consequent
increase in the likelihood of a landslide (GeoGuide LR5). An exception may have to be made to this rule on steep rock
slopes where trees have little effect on the water table, but their roots pose a landslide hazard by dislodging boulders,

Possible effects of ignoring good construction practices are illustrated on page 2. Unfortunately, these poor construction
practices are not as unusual as you might think and are often chosen because, on the face of it, they will save the
developer, or owner, money. You should not |ose sight of the fact that the cost and anguish associated with any one of
the disasters illustrated, is likely to more than wipe out any apparent savings at the outset.

ADOPT GOOD PRACTICE ON HILLSIDE SITES
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AUSTRALIAN GEOGUIDE LR8 (CONSTRUCTION PRACTICE)
EXAMPLES OF POOR HILLSIDE CONSTRUCTION PRACTICE

Unstabilised rock lopples and travels downslope \
Vagetation removed
Steep unsupported cul fails ; \ L
\

i/

Discharges of roofwaler soak away rather than \
conducted offsile or to secure storage for re-use \
\ \

Struclure unable to tolerate
setllement and cracks

Poorly compacled fill sellles
unevenly and cracks pool

Inadequale walling unabla
lo support fill -

Inadequalely

supporled cul fails Roofwater introduced

\ -1 — 4N Into slope
Salturated | MANTLE OF SOIL & ; i)
slope fails | L \ ROCKFRAGMENTS ( /' Dwalling not founded In
i \ W (COLLUVIUM) bod "E aung
Vegetalion | ¢ S adroo
removed R\ s BEDROCK 4 e
\ b e\ Absence of subsoil drainage
Mud flow \ Vi g Ay within fill
L ‘ L
oceurs . LA
'4/), - ; 4’ . — Loose, salurated fill slides and
: § R LN — = possibly flows downslope
Ve i ; Ponded water enters slope and aclivales landslide
- (©) AGS (2007)
o Possible travel downslopa which impacls other development downhill Seo also AGS (2000) Appandocd

WHY ARE THESE PRACTICES POOR?

Roadways and parking areas - are unsurfaced and lack proper table drains (gutters) causing surface water to pond and
soak into the ground.

Cut and fill - has been used to balance earthworks quantities and level the site leaving unstable cut faces and added
large surface loads to the ground. Failure to compact the fill properly has led to settlement, which will probably continue
for several years after completion. The house and pool have been built on the fill and have settled with it and cracked.
Leakage from the cracked pool and the applied surface loads from the fill have combined to cause landslides.

Retaining walls - have been avoided, to minimise cost, and hand placed rock walls used instead. Without applying
engineering design principles, the walls have failed to provide the required support to the ground and have failed,
creating a very dangerous situation.

A heavy, rigid, house - has been built on shallow, conventional, footings. Not only has the brickwork cracked because
of the resulting ground movements, but it has also become involved in a man-made landslide.

Soak-away drainage - has been used for sewage and surface water run-off from roofs and pavements. This water
soaks into the ground and raises the water table (GeoGuide LR5). Subsoil drains that run along the contours should be
avoided for the same reason. If felt necessary, subsoil drains should run steeply downhill in a chevron, or herring bone,
pattern. This may conflict with the requirements for effluent and surface water disposal (GeoGuide LR9) and if so, you
will need to seek professional advice.

Rock debris - from landslides higher up on the slope seems likely to pass through the site. Such locations are often
referred to by geotechnical practitioners as "debris flow paths". Rock is normally even denser than ordinary fill, so even
quite modest boulders are likely to weigh many tonnes and do a lot of damage once they start to roll. Boulders have
been known to travel hundreds of metres downhill leaving behind a trail of destruction.

Vegetation - has been completely cleared, leading to a possible rise in the water table and increased landslide risk
(GeoGuide LR5).

DON'T CUT CORNERS ON HILLSIDE SITES - OBTAIN ADVICE FROM A GEOTECHNICAL PRACTITIONER

More information relevant to your particular situation may be found in other Australian GeoGuides:

s  GeoGuide LR1 - Introduction ¢  GeoGuide LR6 - Retaining Walls

s  GeoGuide LR2 - Landslides ¢  GeoGuide LR7 - Landslide Risk

s  GeoGuide LR3 - Landslides in Soil ¢ GeoGuide LR9 - Effluent & Surface Water Disposal
s  GeoGuide LR4 - Landslides in Rock GeoGuide LR10 - Coastal Landslides

s  GeoGuide LR5 - Water & Drainage e  GeoGuide LR11 - Record Keeping

The Australian GeoGuides (LR series) are a set of publications intended for property owners; local councils; planning authorities;
developers; insurers; lawyers and, in fact, anyone who lives with, or has an interest in, a natural or engineered slope, a cutting, or an
excavation. They are intended to help you understand why slopes and retaining structures can be a hazard and what can be dane with
appropriate professional advice and local council approval (if required) to remove, reduce, or minimise the risk they represent. The
GeoGuides have been prepared by the Australian Geomechanics Society, a specialist technical society within Engineers Australia, the
national peak bady for all engineering disciplines in Australia, whose members are professional geotechnical engineers and engineering
geologists with a particular interest in ground engineering. The GeoGuides have been funded under the Australian governments'
Mational Disaster Mitigation Program.
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