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ABSTRACT

Lime stabilisation of subgrades to improve the California Bearing Ratio (CBR) in local government roads is
not a new concept and has been widely used and accepted for many decades in Queensland. The process
of spreading and mixing lime into non-compliant subgrade materials is simple and effective where
permanent CBR improvements can be increased by a factor of well over 10.

The most common construction standard in Queensland is to mix the lime into the subgrade material over
a two day period to facilitate amelioration and breakdown of heavy clay particles. The spreading and
mixing requirement in TMR’s construction specification, (MRTSO7A Insitu Stabilised Subgrades using
Quicklime or Hydrated Lime) is based on research that optimised the amelioration period. This research
found maximum improvements to unconfined compressive strength (UCS) measurements of lime
stabilised subgrade materials when the material was stabilised with a 14 hour amelioration period. Local
government’s adaptation of TMR’s specification that requires lime to be mixed over a minimum two day
period (to allow for the 14 hour amelioration period) is considered conservative in local government
applications. This is due to the significant difference in the way subgrades are designed at state and local
government levels.

Two of TMR’s primary objectives in specifying a two day mixing process is to ensure adequate treatment
of the material so that their strength requirement to achieve a target UCS of 1.5MPa is obtained, as well
as ensuring sufficient particle breakdown, particularly in regions where highly reactive clays exist. In
contrast to TMR’s compressive strength requirement, most local government roads where low CBR
subgrades exist, the designer regularly imposes a CBR improvement requirement for the subgrade
material to exceed 5%.

The inconsistency that exists within the local government industry is the design and construction practices
of stabilised subgrades (eg. a new housing subdivision or rehabilitation of an existing road). Whilst the
design often has a requirement for the subgrade CBR to achieve a minimum CBR (say 5%), the
corresponding construction specification which commonly follows TMR’s MRTSO7A stipulates that the
lime must be mixed over a two day period (driven by the amelioration period and desire to achieve a
target UCS of 1.5MPa). This construction practice is significantly conservative for local government to the
point where it is unnecessary and costly.

This paper explores and compares single day and multiple day mixing processes with an emphasis on the
effect of strength gain measured by UCS and CBR and how these correlate to the intended design
outcomes. It will be shown that a single day mixing process with no amelioration period of the lime-soil
mixture is sufficient in achieving the majority of local government design assumptions.
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1. BACKGROUND

Design and construction of lime stabilised subgrades
is a well understood concept across Australia and
particularly QLD where this treatment has been used
significantly for many decades to provide
economical benefits to asset owners in lieu of
removing and replacing unsuitable materials. From a
design perspective, the governing objective is to
specify an increase in engineering properties from
the existing material to support and allow the
overlying pavement to absorb the traffic loadings.
This is then achieved in the field through standard
construction practices of mixing lime into the
subgrade material as shown in Figure 1.

[ —
—

Figure 1. Lime Stabilisation of Subgrade Materials

The process of mixing lime into subgrade materials is
well documented and Little (1995) references the
use of Two-Stage Mixing whereby 100% of the
required lime is mixed on the first day with a second
pulverising mix carried out on the second, third or
even fourth day. This ‘mellowing’ or amelioration
period between mixes is designed to allow the clay
particles to achieve effective breakdown through
optimisation of the chemical reactions between the
plastic particles and the lime. Little (1995) also notes
that the mellowing period is best suited to heavy,
plastic clays.

Austroads (2006) suggests that amelioration periods
from 4 to 72 hours are considered with the lime
being added in two stages.

Queensland Department of Transport and Main
Roads (TMR) follow the Austroads guidance but have
conducted research to optimise the amelioration
period. Wilson (2011) found that a 14 hour
amelioration period provided the maximum UCS
results and in fact were equivalent to the results
obtained at 24 hours. In either case, TMR stipulate in
their mix design and construction specifications that
lime is to be added in two stages to facilitate an
amelioration period of at least one day and up to 3
days for heavy clays. The primary desire for this is to
ensure there is adequate breakdown of the clay
particles (100% passing 19mm sieve and > 60%
passing 9.5mm sieve) to allow effective chemical
reactions and hence strength gain, with the latter
being a target UCS of 1.5MPa and range between 1.0
and 2.0 MPa (QLD Government 2012, TN74).

Many local government areas follow the above
construction principle of specifying a two stage
mixing process. Townsville City Council is one
example who note, ‘Lime stabilisation of subgrade
material shall be carried out as a 2 day operation to
a minimum depth of 250mm..” in their Lime
Stabilisation sub section of Council’s City Plan.

2. PROBLEM STATEMENT

Whilst there is a synergy between state and local
government with respect to following two stage
mixing of lime in the field, there is a clear disparity in
the way each sector carries out pavement designs.
As highlighted above, TMR target compressive
strengths of 1.5MPa whilst most local council’s
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design their pavements based on the CBR of
subgrade materials, usually with a maximum value of
10% and sometimes up to 15-20%. Some examples
include:

Brisbane City Council:
3.5.4 Subgrade svaluation

3.5.4.1 General

(1)  The design parameter for the subgrade 13 the Califormea Beanng Ratio (CBR). The
pavement design must be based
subgrade over the vanous lenglhs of road at the box depth

Mackay Regional Council:

152 Subgrade Evaluation

Excapt whare & mechansic desgn apgroach

Western Downs Regional Council:
1.13.2 Subgrade Evaluation

he Subgrade Evaluation shal adhere %0 the followng reqursments

desgn CBR 15 10 be detesmined for each demdfable unt defned on the baseks of

topography, geclogeal and dranage condaon of the ste

Gladstone Regional Council:
9.4.1 PAvEMENT DESIGN BASIS

General - Pavements shall be designed for a 20 year life in service. The total pavement
depth shall be based on the soaked California Bearing Ratios (CER) of the subgrade
material, the thickness and CER of the various pavement layers (base, sub-base, etc), and
the number of repetitions of Equivalent Standard Axles (ESA) for the life of the pavement.

Acknowledging that this disparity requires a
different focus if ever there is to become a single
approach to designing subgrades, the problem that
exists is that local government in most cases is over
specifying the construction requirements. Given
local government only require their subgrades to
achieve a CBR of say 5-10%, this is usually achieved
easily with lime stabilisation when existing subgrade
materials are less than 5%. The question is whether
or not the two stage mixing process currently being
specified by councils is necessary and what benefit is
obtained from being specified.

Based on the current TMR Ilaboratory testing
requirements for lime stabilised materials, samples
will be tested for UCS and CBR with no amelioration
period and 24 hour amelioration period. The former
is designed to replicate a process whereby 100% of
the lime is mixed into the subgrade material at the
same time. It is recognised that often due to higher
spread rates, the lime may need to be spread and
mixed twice, however this is usually done within a
matter of hours and in effect facilitates some
amelioration. Hence, the laboratory testing at zero
hours is conservative. The 24 hour amelioration
period is designed to replicate what is commonly

) Ihe soaked CBR tests baing repeesentalive of the

observed in the field with the second half of the lime
mixed into the subgrade material on the second day.
It is not considered practical to replicate the 14
hours as found from previously stated research
(Wilson, 2011) since this time frame puts second
stage mixing somewhere in the middle of the night.

The objective is to explore the effect on not only UCS
and CBR strength gains, but other characteristics
such as material breakdown with both amelioration
periods. Comparison will then be made with the
common local government design parameter to use
CBR for subgrade modelling rather than UCS.

3. MATERIAL SAMPLES

Subgrade soil samples were collected from two
locations in Queensland, one in north Queensland
and one in south east Queensland. Each location can
be described as:

NQ Soil: Exposed subgrade at Stockland Northshore
development, Townsville.

SQ Soil: Exposed subgrade at Warrego Hwy on the
Charlton Upgrade Stage 2, ~1.7km west of
Kingsthorpe Haden Rd, E/B carriageway slow lane
(~20km west of Toowoomba).

Diagrams of each location are shown below in
Figures 2 and 3. Approximately 200kg were sampled
from two test pits at each site. Whilst an effort has
been made to collect subgrade material samples
that represent ‘typical’ low quality reactive
subgrades often encountered in construction
projects, it is difficult to characterise all subgrade
materials across QLD.

Figure 2. SQ Sample Location
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Figure 3. NQ Sample Location

4. MATERIAL TESTING PROGRAM

Material samples from both locations were
subjected to a variety of tests that generally
followed those set out in TMR’s Technical Note 151:
Testing of Materials for Lime Stabilisation. A
summary of the tests performed is shown in Table 1.

Table 1. Testing Program

Untreated Material Treated Material

Test ID|Test Type Test ID [Test Type
A |PSD 1 |UCS - 28 day cure
B |MDD & OMC K |4 daysoaked CBR
C  |Atterberg Limits L |psD
D |Organic Content M |capillary Rise
E |Sulfate Content
F  |Ferrous Oxide [FeO) M [UCS - 28 day cure
G |4 daysoaked CBR O |4 day soaked CBR
H |Lime Demand (LD} P [PSD
I |Capillary Rise 0 |Capillary Rise

Tests J through M did not have an amelioration
period, while tests N through Q had the lime added
in equal amounts across two stages with the samples
allowed to mellow for 24 hrs prior to testing.

5. LABORATORY TEST RESULTS

Untreated Material Characteristics

Table 2. Untreated Material Properties

Characteristic Spec Requirement NQ Soil SQ Soil
PSD > 25% passing 0.425mm 87% 78%
MDD 1.744t/m* 1.468t/m’
OMC 17.2% 29.9%
Atterberg Limits Pl > 10% 21.2% 27.2%
Organic Content <1.0% 0.8% 1.0%
Sulfate Content <0.3% 0.16% 0.43%
Ferrous Oxide (FeO) <2.0% 0.05% 2.28%
4 day soaked CBR 3.0% 3.5%
Lime Demand (LD) 3% 5%
Capillary Rise Time to 100% 2.0hrs 2.5hrs

Where a specification requirement has been set, the
NQ soil was compliant whilst the SQ soil exceeded
the limits for sulfate content and ferrous oxide
content, however these limits are guides only and
the amounts exceeded are not considered significant
enough to warrant terminating testing of this
material.

The lime demand results of 3% and 5% for the NQ
and SQ soils respectively are illustrated in Table 3
and graphically in Figures 4 and 5. Eades and Grim
(1966) refer to lime demand as being the least
amount of lime required when the pH is above 12.4
and three consecutive results are within 0.05 of each
other.

Table 3. Lime Demand Results

Lime % 0 1 2 3 4 5 6 7

$Q Soil 7.75 | 10.2 | 11.39 | 12.3 [ 12.68 | 12.79 | 12.79 | 12.81

NQ Soil 7.85 | 12.26 | 12.9 | 12.96 [ 12.96 | 12.94 | 12.96 | 12.96
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Figure 4. NQ Lime Demand
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Figure 5. SQ Lime Demand

The Lime Demand for each soil was then used as the
starting point for subsequent testing of UCS and CBR
testing.

Laboratory reports can be found in Appendix A for
all tests listed in Table 2.

Treated Material Characteristics

Graphical representations are shown below for 4 day
soaked CBR, 28 day cured UCS, PSD, swell and
capillary rise. Lime contents used for each of these

tests is shown in Table 3.

Table 3. Laboratory Lime Contents

For the purpose of discussing the outcomes of the
two materials tested, the following Application Rates
(AR) have been selected:

SQ Soil NQ Soil
CBR 0%, 3%, 5%, 7% 0%, 1%, 3%, 5%, 7%
ucs 3%, 5%, 7% 1%, 3%, 5%, 7%
Swell 0%, 3%, 5%, 7% 0%, 1%, 3%, 5%, 7%
PSD 0%, 5% 0%, 3%
Cap. Rise | 0%, 5% 0%, 3%

The application rates above in bold indicate lime
demand (LD) percentage. For the SQ soil there was
not enough material available, so LD+4% was not
tested for CBR and UCS.

Laboratory reports can be found in Appendix B for all
tests listed in Table 3.

It is important to note that upon completion of any
mix design process, the selection of a lime
application rate whether it be based on CBR, UCS or
other criteria, often has 0.5-1.0% added to the Lime
Demand (LD) percentage to allow for construction
tolerances and host material variances.

SQ Soil: AR=LD+1%
AR =6%
NQ Soil: AR=LD+1%
AR =4%

CBR

a8 5Q Soil
&0 .0%
5001
40.0%
0.0%
10.0
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[ 1 3
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Figure 6. CBR Results

For both soils the samples with no amelioration
returned higher results. At AR+6%, the SQ soil
exhibited CBR’s between 55% and 65%, whilst the
NQ soil exhibited CBR’s between 20% and 30%.

ucs

UCS RESULTS (MPA} - SQSOIL
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Figure 7a. SQ Soil UCS Results
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Figure 7b. NQ Soil UCS Results

For the SQ Soil, the ameliorated samples returned
results ranging from approximately 10-30% higher
than the non-ameliorated samples, apart from the
7% application rate which showed no difference.

For the NQ Soil, there was no distinct pattern
showing an increase from no amelioration to 24
hours of amelioration.

These increases align with the two soils from
Barcaldine and Emerald examined by Gallage et. al
(2012) where the difference in UCS based on a 5%
application rate (LD was 4%), was in the range 25%
to 60% higher for the ameliorated samples (Fig 8).

Ea—2%Lime |
164 94 %Lime

Figure 8. Increase in UCS (Gallage et. al)
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Figure 9. PSD Results

st~ 2 N LM
o4 % Lime
&~ 6% Lime Table 4 compares the PSD of each treated sample
"l /\ against the specification requirements set out by
==L S TMR which are designed to indicate adequate
WA — 1 . . . .
= ; A Y particle breakdown and hence reactivity with the soil
§ . ./‘/‘ and lime.
"§'-“°' it ]
e = S g = .
— '\-—-""f Table 4. PSD Comparison Post Treatment
i i No Amelioration 24 Hrs Amelioration
- 1 % Passing 19mm |% Passing 9.5mm [% Passing 19mm [% Passing 9.5mm
24 SQ Soil (@ 5% LD) 100 99 100 100
NQ Soil (@ 3% LD) 100 99 100 99
Spec Requirement 100 60-100 100 60-100
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SWELL
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Figure 10. Swell Results

Swell was higher for the non-ameliorated samples at
all application rates. Both samples indicated lowest
swell characteristics at approximately Lime Demand
percentage plus 1%. This provides confidence that
upon selection of application rates at mix design
stage of LD 1.0%, this characteristic is at its lowest
point.

CAPILLARY RISE

Capillary Rise Results
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Figure 11. Capillary Rise Results
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Figure 13. NQ Soil, Capillary Rise

Capillary rise results are often difficult to conclude
benefit, as incorporation of lime at certain
application rates can actually increase the
permeability of a given material. These results show
that the samples with no amelioration decreased the
permeability where the samples with 24 hours
amelioration increased the permeability when
compared to the untreated samples. The SQ soil
reached 100% absorption in less time than the NQ
soil even though the SQ soil exhibited UCS values
around double that of the NQ soil.

6. CASE STUDY EXAMPLE

Scenario:

A local council designs a new pavement for a
residential development that resembles the
schematic shown in Figure 14, with a design
subgrade of CBR 5.
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Figure 14. Example LG Pavement Design

Consider the materials described in this paper from
SQ and NQ which have insitu CBRs of 3.5% and 3%
respectively. Given these characteristics do not meet
the design CBR of 5%, the local council has decided
to stabilise the subgrade to a thickness of 300mm.

Austroads 2013 have proposed the equation shown
below with accompanying conditions for the
selection of a design CBR on a stabilised subgrade.
Once this new approach becomes part of Austroads
updated Part 2 for Structural Design, this approach
will allow designers to model stabilised subgrades
separately to insitu subgrade materials.

The design CBR of each selected subgrade and stabdised subgrade matenal is the
mmimum of (1) 15%, (2) the value determined from CER tests or presumed CBR
and (3) the value determined from the suppont provided by the underiying matenal
(e n sty subgrade sedected subgrade or slabdised subgrade matenal) using
(Equaton 25)

CBR

i ke ¥ CBR R X zru:.ttc Of 33k subgrace 132
Using the Austroads equation to establish the design
CBR of the stabilised subgrade, we get the following:

sQsoil: CBRg= 3.5x20%% = 149
NQSoil: CBRg= 3.0x2®%% = 159

Since the above results are lower than all laboratory
test results and are less than 15%, these values
would therefore be deemed design CBRs for the
stabilised subgrade from which the overlying
pavement can then be designed from empirical or
mechanistic means. In contrast, the use of design
CBR values of 14% and 12% for the stabilised
subgrades are still considered conservative given the
laboratory test results far exceed these values.

7. CONCLUSIONS & RECOMMENDATIONS

Clarification of the outcomes provided from the
laboratory testing program and the case study
enables a firm conclusion to be drawn on the impact
of incorporating lime into subgrade materials with or

without an amelioration period. Supporting
outcomes from this research for local government
applications are:

1. In most local government cases, lime
stabilisation of subgrades is often
implemented to improve CBR’s up to values
of at least 5% in order to meet design
assumptions and provide suitable working
platforms.

2. Regardless of the soil improvement
characteristic, the minimum amount of lime
to be used should always be at least the
Lime Demand percentage, often with 0.5 -
1.0% added to ensure the engineering
property improvements are permanent.

3. The use of TMR guidelines for design
purposes in local government provides a
conservative outcome (lime stabilised
subgrades only).

4. The wuse of TMR specifications for
construction of lime stabilised subgrades
with a minimum 2 day mixing process in
local government is unnecessary.

5. There was no conclusive evidence of any
well correlated rise in UCS between 0 and 24
hours amelioration.

6. The difference in CBR obtained by using
Lime Demand +1% application rates with or
without an amelioration period has no effect
on the ability of the stabilised subgrade to
meet the CBR design requirements. Using
the Austroads design approach s
conservative with a maximum permitted
stabilised subgrade design CBR of 15%,
where field results in heavy clays ranged
from 22% to 55%.

7. Local government authorities should specify
in their construction documents
amendments to the current TMR
specifications that incorporation of 100% of
lime can be carried out without applying an
amelioration period. The use of Annexure
MRTSO7A.1 can satisfy this change.
Alternatively local government should
specify this in their own documentation.
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Appendix A: Laboratory Test Reports, SQ Soil
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Maislure Confent Tap 30mm (%) 425 TR e -

Molslurs Coment Rest of Sample (%) 5 Partiole 81z Msiribution

Miass Surcharge (kg) 45 | Band | sl | 2absien
Soating Period isays| 4 = v 4

Test Condiion Eoaked _— n-':! H A B L

Swell (%) 232 -l r..ur"""
Owversizs Riaberial (m 19 "‘_,r“

Cwersize Materisl Includes Exriuged - ™ //

Owversize Maperial (%) o - —

Pl

Sl 5

26.5 mm E b

15 mimi Al

35 mm -

4.75 mm

236 mm ™

0425 mm 18

OO7S mm

AHErberg LiTE (01044 & \ TS 1 F 345 A% FEIA EITETT]
Freparaton Metod Dy Sl Particis Sate ()

Sampis Hisiory Cramn Driesd

Liguid Lt (%} 1.0 Shrirkage Cryeg Type prm——

Plarsiic Limit (%} 238 Linear Serinkags (%) 14,4 |
| Pitiotty incins (%) 272 Visighted Linzar Shrinkage (%] 10T [
wieightess Plaisticity Index (%) 1331
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E.'a Douglas Partners

AmAcAGY { Frewmamml @

Material Test Report

Dougias Parine
Report Number: S3082.00-2 Brisbane Laboratary
Issue Number: 3 - This version supercedes aff VIOUS ISSUES 430 Maontague Road West End QLD 41011
Date Issued: 28/0072017 o= Phaone: (07) 3237 8900
Client: Stabilised Pavements of Ausiralia Fa: (D7) 3237 8200

Emalt serge.jajcaning@dougiaspartners.com.au

234 Wisemans Femy Road, Somersby NSW 2250 Accremibad for complance wih ISCHIES 17025 - Testing
Contact: Scott Young
Project Numbesr: B3082.00 HATA
Project Name: Kingsthorpe - Laboratory Testing Program
Project Location:  Warrego Highway, Kingsthorpe Appraved Signatory: Sarge Jajeanin
Work Request: 1840 Acceeprmaman  NATA Acoredited Labaratary Numiber: 823
Sample Number: 17-12400
Date Sampled: 141082017

Sampling Method:  Sampled by Chent
Sample Location: (5G)

Lot No: Original sample

Particle Distribution (AS1280 3.6.1) Particle Size Distribution
Sieve Passed % Passing Limits [ | 3ana | Gravel Cobbiss
8.5 mm %9 T s 154 % 5 H..
ET il m = - - - o - -b.:-‘.
4.75 mm 9% vl ,.-"""‘
2.6 mm a2 /
1.18 mm 84 - ™ ,_...-w""‘
0.6 mm i) £ 70 r__,..-n""
0.425 mm T8 E [
0.2 mm 7 z "
0.15 mm ™ § se
0.075 mm 66 e

36

2o

18

S e ez Y 2 348 10 zoso  10m zen

Particle Slze (mm)

IPWEAQ State Conference, October 2017 13



Material Test Report ) Douglas Partners

" Cougas Parners sty Lig
Report Number: 93082.00-2 Grigbane Labaratary
Issue Number: 4 - This version supercedes all previous issues 439 Mantague Road West End QLD 4101
Date Issuad: SONEOIT Phane: (07) 3237 8300
Client: Stabilised Pavements of Ausiralia o w_ﬁmnlmwm: ‘W’H"'T;:fji
234 Wisemans Femy Road, Somersby NSW 2250 Agcredited for compliance wih ISCHIES 17025 - Testing
Contact: Soott Young
Project Mumber: ‘B3082.00 HATA
Project Name: Kingsthorpe - Laboratory Testing Program
Project Location:  Warrego Highway, Kingsthompe Approved Signatory: Sarge Jajeanin
Work Request: 1840 accRamamon  MATA Accredited Laboratary Numiber 528
Sample Number: 17-1340F
Date Sampled: 14082017
Sampling Method:  Sampled by Chent
Sample Location {SG)
Lot No: 3% Lime Non-Ameliorated
Material: Slightly sandy clay with some grawvel
Particle Distribution (AS1288 3.6.1) Particle Size Distribution
Sieve Passed % Passing Limits [[ ] aana | Bravel Cobbles
13.2 mim 100 e d .x!; 4 2 8]+
0.5 mm 99 qog |1ME 8 =S4 e *F__:j.
6.7 mm - .,.-"Jrf’.‘
4.75 mm 96 !
2.38 mm 52 B, e
1.18 mm % ;’ re Ll
0.8 mim 83 =
L=R-11
0.425 mm B2 T
0.3 mm 80 g e
0.15 mm Lid & L
0.075 mm T3
an
e
18
o182 1 2 346 18 2030 108 280
Particle Slze (mm)
IPWEAQ State Conference, October 2017 14



E,'a Douglas Partners

TGS | i e

Material Test Report

mulﬁ';lll;glnﬁem Py Lid

Report Number: 93082.00-2 Srisbans Labaratary
Issue Number: 2 - This version supercedes all previous issues 439 Mantague Road West End QLD 4101
Date Issued: 708017 Phane: (D7) 3237 5300
Client: Stabilised Pavements of Australia . serye-}a!canlnmwm: ‘m:'::_a;:ii

234 Wisemans Fery Road, Somersby NSW 2250 Accrembad for complance wEn ISCIEC 17025 - Testing
Contact: Scott Young
Project Numbesr: B3082.00 HATA
Project Mame: Kingsthorpe - Laboratory Testing Program
Project Location: Warrego Highway, Kingsthompe Approved Signatony; S=rge Jajcanin
Work Request: 1840 Acceamiaman  MATA Accrediied Laboratary Number 528
Sample Number: 17-1340M
Date Sampled: 2EM0E2017
Sampling Method:  Sampled by Chent
Sample Location:  (SG)
Lot No: 3% Lime Ameliorated
Material Sandy silty clay with some grawvel

Particle Size Distribution

F'assing Limits | | | Ii.:-i | ﬂlrlﬂl Cobbles
8.5 mm 100 &le 4 J3)8 2 8]
6.7 mm 99 108 [mm, d | d&d |- o dr:.:l
4.75 mm 98 o .-"‘
2,36 mm 92 /
1.128 mm 84 B& l,_.,,-dr""‘J
0.6 mm 79 E rel --"'"'H
0.425 mm i ™ !
& ga
0.3 mm TG E
0.15 mm 7 B s
0.075 mm &7 & e
11
Lo
18]
" ea ez 1 2348 10 2030 100 200
Particle Slze (mm)
IPWEAQ State Conference, October 2017 15



Tﬁﬁ@b EE.. .

Rock Calibration frsn7osmses  fnoeed pam @

pH LIME DEMAND TEST REPORT

Yot mattoc  Depastrert of Trereport & Msts Boscs - 013 © Ume Demend of S0

Cilent Oouglas Partners Pty Limbed Report No. 1702023240
Workorder No. 0003023
Addrecc 433 Monsague Road West End QLD 4101 Tect Date 240212047
Report Dats 237082017

Pro; 23082.00- Testing P

Sampe No. 1B

Client O 1718224 - Space

Dwpts (m) Nt Supoled

Ums (%) o 1 2 3 s 5 B 7

o 775 020 1130 12% 1288 1279 279 2

Type and Sowsce of Hydrated Lime Hydrated Lisse from C Australk

£H of Hydrated Line e

Limes Dersand for -2 3mm Sample (HLC) L)

Sampe Ne. :

Chient 10 -

Degs (m) -

LUime (%) 0 1 2 3 4 5 e 7

o - - - - - = - -

Type and Socece of Hydtwted Lime -

o4 of Hydrated Line =

Lime Demand for 2. 38mm Sample (HLC) R

Sample Ne. )

Cllent © -

Degts (m) -

Ume (%) 0 1 2 3 a 5 8 7

o - - - - - - - -

Type and Sovece of Hydrated Lime -

oM of Hydratse Uine -

Lime Demand for -2 38as Sample (HLC) -

MNOIREER M Towtad with datied weler ot 22°C a1 51 A Fado umng v dLime
|Setrciais supciied by the clent Page | of | REP):
Aooeded ko congimece wity BEOAECH 1028
(TP S —————— (xtomd = b st e NATA
blans &0 e oy ro Wy i NS
=
Testad = et Senburm Labursry .
Mo 96l
The maidis of CRErations ST Sets petorried myh&wﬁmaaunmauu—mmm
Ffwrwrcn whoutd Se mode & Tk v " Torrm woe G for furher cetuis

Tileb Maylar  ADN 2T 008 000 200
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SOUTH QLD SOILS PTY LTD

ATF F&B TRUST

ABN 35229054612

Material Test Report

BRISBANE LABORATORY

45 Gnce Street Clontarf Q 4018
Phone: (07) 32848766

Fax: (07) 32844391

Report No: MAT:S172-2176
Issue No: 1

Client: Accredied for compance with SONEC 17025
Douglas Partners
438 Montague Road
West End Qid 4101 “ATA 7 ﬂ& joe
N i '
tation No. Approved Signatory: Graham Kent
Project: Samples Submitted for Testing 281 Sk AR
e [
THIS DOCUMENT EHALL NOT BE REFRODUCED EXCEST IN FULL
Sample Details
General Location: Warrego Highway, Kingsthorpe - Project #03082.00
Sample ID: S172-2176
Sampled By: Client
Sampling Method: Sampled by Client- tested as recieved.
Date Sampled: 1/0712017
Source: Insitu Material
Material: Subgrade
Material Description: Silty Clay

Location: Warrego Hghway, Kingsthome | Clent Sample No: 17-14224, Subgrade
Test Resuits
Description Method Result Limits
Date Test Stared Q125D 24/08/2017
Additive Type NA
Additive Proportion (%) 0.0
Maximum Dry Density (t'm3) 1.468
Optimum Moisture Content (%) 209
Specified Dry Density (tYm3) 1.470
Specified Moisture Content (%) 2086
Initial Height of Specimen (mm) 12
Rise Time (Hours) 25
CAPILLARY RISE (%) 100%
Date Tested 24/08/2017

IPWEAQ State Conference, October 2017
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ALS) Enuiranmental
CERTIFICATE OF ANALYSIS

Work Order :EB1716073 Page t1of2

Client : DOUGLAS PARTNERS PTY LTD Laborory : Environmental Division Brisbane

Contact : MR CHRIS BELL Contact - John Pickerng

Adaress. 439 MONTAGUE RCAD Address : 2 Byth Street Stafford QLD Australia 4053

WEST END QLD, AUSTRALIA 4101

Teleghons - +61 32378800 Teieghons 481732437222

Project : LABORATORY TESTING PROGRAM Date Sampies Recaived © 04-Aug-2017 1545 UL

Orer number - 124003 Date Anaysis Commenced - 08-Aug-2017 SN, A
SN

C-O-C number t— lssuz Date - 15-Aug-2017 1417 e

NATA
N

Quoate numbar - ENVG20/168 Accradtnon W, 625
No. of samples received X | Acoredted for comphance with
No. of sampies anaysed ¥ | GOALC 1025 - Testing
This report des any previ ep with this ref Results apply to the as submil This o shall not be reproduced, except n full.
This Ce of Analy ins the folk i
® General Comments
® Analytical Results
Adattional Information pertinent to this report will be found In the g esparat: Quality Confrol Reporf, QAQC Compliance Assessment fo assis! with
Quallty Review and Sample Recaipt Notification.
Signatones
This document has been electronically signed by the authorized signatones below. Electronic signing is camied out i compli with proced sfiedin 21 CFR Part 11
Signatores Positon Accraaitaton Catagory
Ben Felgendrejers Brisbane Acid Sulphate Sois, Stafford. QLD

]
)

TR
KA

RIGHT SOLUTIONS RIGHT PARTNER

©20f2
Order - EBI716073
- DOUGLAS PARTNERS PTY LTD
Project - LABORATORY TESTING PROGRAM ALS

§id

General Comments
The analyical procedures ©s=d by he Envimamental DMsion have been from sich 35 Mose publishad by the USEPA, APHA. AS and NEPM. In house
are the absence of documentzd standards of by dient requast.
ni3s been r25ulls e r2por a3 ary welght basis.
Vihers 3 reported iess than (<) r2sult is higher than the LOR, Tis may be due 10 primary sampie ftion ardior insuMcient sample for andysis.
Viers e LOR of 3 reporied resist dffrs from standand LOR, this may b ue to high moisture content, InsufMicient sampie (racuced waignt employed) o mart interference.

Vinen npling tme 15 DrovdEd, th sampiing Sme wil detaut 0000 on the date of sampiing. If o samgpilng date ks Prowid=d, the sampling date il b2 38sumad by the 1aboratory and GISDIaYed In brackets wiihout 3
time companent.

Where 2 resut is required fo meet Imiis e must be Refer to the ALS Contact for detalls.
Key: CAS Number = CAS registry nurmoer from database maintained by Chemica ADsacts Senvices. The Chemical AbsTacts Senvios i 3 ivsion of the Amarican Chemical Soclety.
LOR = Limt of reporting

» = This result s computed from individual analite detectons & or 30ove the level of reporting
6= ALS 15 not NATA 3coredited for hese fests.
~ = Indicaie6 an estmated vaive.

Analytical Results

Sub-Manx: SO Ciient sampée ID 17-1422 -
(M3t son)
[ Client sampiing oate / ime D2-Aug-2017 13.00 p— — — —

Compound CAS Numper |  LOR ne EB1T18072-091 —— r—— = —
Reat — — — —
EA0SS: Molsturs Content (Drisd @ 105-110°C) ¥
| MotweContest [ to | % [ w2 [ __— | = [ - | —
ED040: Sutfur as S04 2-
| sumteacsos2  1s80873s| 100 | mgig 430 | — = | = | =

EP003: Total Organic Carbon (TOC) In Soll

IPWEAQ State Conference, October 2017 18



Austraiizn Laboratory Services Piy. Lts

32 Shand Street

Seafford

Brizbane OLD 4053

Phone: +61 (7) 3243 7222 Fax: +61 (73243 7218

Page: 1

Total # Pages: 2 (A)

Plus Appendix Pages
Finalized Date: 15- AUG- 2017

ALS www_alsglobal.com Account: ALSENV
Minerals
I CERTIFICATE BR17169472 SAMPLE PREPARATION
ALS CODE DESCRIPTION
Project: EB1716073 LOG-22 Sample login - Red w/o BarCode

P.0. No.: Fe analysis
14- AUG- 201

SUS RESULTS - 8RS

This report is for T Pulp sample submitted to our lab in Brisbane, OLD, Australia on
7.

The following have access to data associated with this certificate:

ANALYTICAL PROCEDURES

ALS CODE DESCRIPTION

Fe-VOLOS FeQ (Ferrous Iron)

To: ALS ENVIRONMENTAL

ATTN:

SUB RESULTS - BRIS

32 SHAND STREET
STAFFORD QLD 4053

This is the Final Report and supersedes any prefiminary report with this certificate number. Results apply to samples as

submitted. All pages of this report have been checked and approved for release. Signature: /ﬁi"” 4“‘7
#4424+ See Appendix Page for comments regarding this certificate ###+4 2 Shaun Kenny, Brisbane Laboratory Manager
Austrelian Laboratory Bervices Piy. Lbd. Page:2- A
Total # Pages: 2 (A)
32 Shand St
Smafford e Plus Appendix Pages
P ETTn 241722 Fam <81 03243 7213 Finalized Date: 13- AUG- 2017
ne: 7 - 7 - .
ALS T gl oo Project: EB1716073 Account: ALSENV
MmMinerals CERTIFICATE OF ANALYSIS BR17169472
Method Fe-VOLOS
Feld
e |

Sampie Description LoR

17-14224

el

228

IPWEAQ State Conference, October 2017
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Material Test Report ) Pouglas Partners

Y Souples Parners Pty Lid
Report Number: 93082.00-2 Brisbane Laboratory
lssue Number- 1 433 Montague Road West Eng QLD 4901
Date Issued: 15082017 Fhome (D7) 3237 8300
cad P . Fay: (07) 3237 8382
Cfm szs?i&d dAUmla NSW m Emalt MCJM(&HI\M‘Q”W&AM.GU
Y . Y Accradited for compllance with 200EC 170235 - Testing
Contact: Scott Young /\
Project Name: Kingsthorpe - Laboratory Testing Program
Project Location:  Wammego Highway. Kingsthorpe v . el Bavpe
Work Request: 1840 wecnenimaTion  NATA Accredited Laboratory Number: 828

Sample Number: 17-18404

Date Sampled: 26/068°2017
Sampling Method:  Sampied by Client
Sample Location:  (SG)

Lot No: 3% Lime, 97% Ameliorated

Califorria Be g Ratio (Q113C & Q102A! Min Max California Bearing Ratio

CBR % {at 2.5 mm) 42 54

CBR % {at 5 mm) K]

CBR % 42 | ¥

Method of Compactive Effort Standard =

Method used to Determne MDD AS12805.1.1821.1

|Additve Type Lme %1

Additive Percent (%) 3 ‘5,', R

Maxirrum Dry Density itim"*) 1472 . N

Optimum Moisture Content (%) 286 T .

Target Ory Densty (tm’) 1428 g

Achieved Dry Density (tm") 1427 <a

| Target Laboratory Density Ratio (% 87 3

Laboratory Density Ratio (%) a7 o

Target Moisture Content (%) 28

Achieved Mossturs Content (%) 227

Target Laboratory Moisture Ratio (%) 100
Lmuy Maisture Ratio ‘%)s 1003 ; : : I P:m.-::alio:ﬂ im:v\l b B 20
Field mmfws;"i]“m ) 12343"'8 —— Resuts -3E- 22 JE- 5 — - Tengest —— Cormactas
Moisture Content 3t Piacament (%) 27

Moisture Content Top 20mm (%) 324

Moisture Content Rest of Sample (%) 310

Mass Surcharge (kg) 45

| Sosking Perid (days) B

Test Condition Soaked

Sweell (%) 07

Oversize Material (mm) 18

Oversize Matend Included 0

Oversize Matena (%) 0

IPWEAQ State Conference, October 2017 20



Material Test Report W) Douglas Partners

Douglas Parmners Pty Lid

Report Number: 93082.00-2 Brisbane Laboratory
Issue Number- 1 433 Montague Road West Eng QLD 4101
Date Issued: 150082017 Phone: (D7) 3237 8300
iced P : Fay: (07) 3237 3382

Cht ?&;‘::m &wxm NSW 2250 Emait serge jajcann@dougiazpartners.com.au
Conkat: Scott Young ' /\ Accredited for compllance with [200EC 17023 - Testng
Project Name: Kingsthompe - Laboratory Testing Program ’
Project Location:  Warrego Highway, Kingsthorpe v S v Serge
Work Request: 1840 “oontmicatis NATA Accredited Laboratory Number: 822
Sample Number: 17-13408
Date Sampled: 26/0682017
Sampling Method:  Sampied by Client
Sample Location:  (SG)
Lot No: 3% Lime, 97% Non-Ameliorated

California Bearing Ratio (Q113C & Q102A Min M California Bearing Ratio

CBR % {at 2.5 mm) 42 ]

CBR % {at 5 mm) K.} Pl

CBR % 42 |

Method of Compactive Effort Standard 7

Method used to Determne MDD AS 12805118211

Additve Type Lime %1

Additive Percent (% 3 B,

Maxirmum Dry Density itim”) 1472 3

Optimum Moisture Content (%) 206 T

Target Dry Denstty (Ym’) 1428 &

Achieved Dry Density (tm’) 1430 2

| Tarpet Laboratory Densty Ratio (% o7 Z

Laboratory Density Ratio (%) g72 "

Target Moisture Content (%) 228 '

Achieved Mossturs Content (%) 222 J

Target Laboratory Moisture Ratio (%) 100 e — —
Laboratory mmg’ﬂ,) gi:g % 4TI e p:'w::’”‘); “":“I S 10 41 12 13
| Dry Density sfter Soaking {tm 1.

Field Moisture Content (%) 2321 —— Resuts JE- 22 P 3 — - Tengest —— Cormectad

Moisture Content 3t Placement (%) 222

Moisture Content Top 30mm (%) 323

Moisture Content Rest of Sample (%) 324

Mass Surcharge (kg) 45

| Soaking Perod {days) 4

Test Condition Soaked

Swell (%) 00

Oversize Materia (mm) 19

Oversize Matend Included 0

Oversize Material (%) 0

IPWEAQ State Conference, October 2017 21



Material Test Report () Bovuglas Partners

Douglas Pamners Pty Lt

Report Number: 93082.00-2 Erizbame Laboratory
Issue Number: 1 439 Montague Road West Eng QLD 4101
Date Issued: 15082017 Fhore: (D7) 3237 3300
Client: Stabised Pavements of Australia P 7} 3237 9908

Emait serpejajcann@dougiazpartners.com.au

2;;“ WYi:::'\s Ferry Road, Somersby NSW 2250 A Accredited for compilance sith S2ONEC 17025 - Tastng
Project Number: 23082.00 NATA
Project Name: Kingsthome - Laboratory Testing Program
Project Location:  Warrego Highway, Kingsthorpe v it onatory: Serge . Joi
Work Request: 1840 seorimimaTon NATA Accradited Laboratory Number: 828

Sample Number-  17-1340E

Date Sampled: 260082017
Sampling Method:  Sampled by Client
Sample Location:  (SG)

Lot No: 5% Lime, 97% Ameliorated

California Bearing Ratio (Q113C & Q102A Min  Max California Bearing Ratio
CBR % (3t 2.5 mm) 45 54 :
ICBR % {3t 5 mm) )

CBR % 45 | "]

Method of Compactve Effort Standard -

Method used to Determine MDD AS 12885118211

Additve Type Lime Z2°

Additive Percent (%) 5 § =

Maximun Dry Density (tm*) 1452 3

Optimum Moisture Content (%) 227 P .

Target Dry Denstty itm®) 1.452 E

Achieved Dry Density (tm”) 1418 1

| Target Laboratory Densiy Ratio (%) 100 2

Laboratory Density Ratio (%) 77

Tarpet Moisture Content (%) 207 '

Achieved Mossture Content (%) 286 y

Target Laboratory Moisture Ratio (%) 100 St — ————
Laborato Y Maisture Ratio f.:’.)s %3‘ . ‘ : ’ ‘ P;ne:oliur (m:v\l SO o
g!! E!E!! C 5 o

Ficld < m: 50*:;;:[(“ ) ,2;11 —o— Raaute 3 22 P 2 — - Tangest —— Comctet
Moisture Content at Placement (%) 286

Moisture Content Top 30mm (%) 30

Moisture Content Rest of Sample (%) 308

Mass Surcharge (kg) 45

| Soaiing Period (days) 4

Test Condtion Soaked

Swedl (%) 0.2

Oversize Matena (mm) 19

Oversize Matend Incuded 0

Oversize Matena (%) 1]
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Material Test Report ) Douglas Partners

Oouglas Parmers Pty Lid

Report Number:  93082.00-2 Ertstmen Laboarin,

S Munbier 1 232 Montague Road West Eng QLD 4101

Date Issued: 150082017 Phxf :zz: :2;: :::

Client: Stabilised Pavements of Msfd‘a Emalc serge. ac .com.ag
234 Wisemans Fery Road, Somersby NSW 2250 Accradited for compliance with I20EC 17025 - Testeg

Contact: Scott Young \

Project Number: 93082.00 NATA

Project Name: Kingsthorpe - Laboratory Testing Program : .

Project Location:  Warrego Highway. Kingsthome v Acproved Signatory: Sarge Jajcanin

Work Request: 1840 secnsarmamen  NATA Accredited Laboratory Number: 828

Sample Number: 17-1840F

Date Sampled: 26082017
Sampling Method:  Sampied by Client
Sample Location:  (SG)

Lot No: 5% Lime, 37% Non-Ameliorated

California Bearing Ratio (Q113C & Q102A) Min  Max California Bearing Ratio
CBR % {at 2.5 mm) =3 il

CBR % {at 5 mm) 52 il

CBR % 58 |

Method of Compactive Effort Standard =

Method used to Determine MDD A5 12805.1.1821.1 |

Additive Type Lime g,

Additive Peroent (%) 5 s ]

Maximum Dry Density (tm") 1452 g’

Optimum Moisture Contert (%} 27 3 ]

Target Dry Density (tm’) 1403 3R

Achieved Dry Density (tm') 1413 e

| Tarpet Laboratory Densty Ratio (%) a7 N

Laboratory Density Rato (%) 073 117

Tarpet Moisture Content (%) 27 11

Achieved Moisture Content (%) 203 “1l

Target Laboratory Moisturs Ratio (%) 100 i — —_—
LdaoraotyMoisueRaﬁon".)a 887 PR oy
HeldMoist\la:erQ)fwn(%:tMI ‘2;1: —o— Ranute S 23 Y4 7 — - Tengemt —— Cormectad
Moisture Content 3t Placement (%) 283

Moisture Content Top 30mm (%) 7

Moisture Content Rest of Sampie (%) 306

Mass Surcharge (kg) 45

| Soaking Perod (days) 4

Test Condition Soaked

Swedl (%) 0.1

Oversize Material (mm) 18

Oversize Material Incuded 0

Oversize Material (%) 0
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Material Test Report

Report Number: 93082.00-2

Issue Number: 1

Date Issued: 15082017

Chent: Stabiisad Pavements of Australia

234 Wisemans Fermy Road, Somersby NSW 2250

Contact: Scott Young
Project Number: 83082.00
Project Name: Kingsthorpe - Laboratory Testing Program
Project Location:  Warrego Highway, Kingsthompe
Work Request: 1840
Sample Number: 17-128401
Date Sampled: 26/08/2017
Sampling Method:  Sampled by Client
Sample Location:  (SG)
Lot No: 7% Lime, 97% Ameliorated

Cdlifornia Beanng Ratio (Q113C & Q102A) Min Max
CBR % {at 2.5 mm) 62

CBR % {3t 5 mm) 48

CBR % 82 [
Method of Compactive Effort Standard
Method used to Determne MDD AS 12895118211
Additve Type Lme
Additive Percent (%) 7

Maximum Dry Density (t/m"®) 1451

Optimum Meisture Content (%) 202
Target Dry Density {m’) 1407

Achieved Dry Density (tm”) 1.

Tarpet Laboratory Densty Rato (%) a7

Laboratory Density Ratio (%) 885

Tarpet Moisture Content {32) 222

Achieved Morsture Content (%) 225

Target Laboratory Moisture Ratio (%) 100

Laboratory Moisture Ratio (%) 101.0

Dry Density after Soaking (tm”) 1408

Field Moisture Content (%) 231

Moisture Content 3t Placement (%) 285

Moisture Content Top 30mm (%) 1
Moisture Content Rest of Sampke (%) 316

Mass Surcharge (kg) 45

| Soaking Period {days) 4

Test Condition Soaked

Sweell (%) £8

Oversize Matera (mm) 12

Oversize Materal Incuded 0

Oversize Matenal (%) 0

Applied Load (KN)

Z\
NATA

N

WO FRCIOREED
AEDTATION

MG

IK()) Pouglas Partners

AT eAW

Brisbane Laboratory

422 Montague Road West Ena QLD 4901

Phore: (07) 3237 8500

Fax: [07) 3237 B3S9

Emait serge jajcann@douglacpartners.com.au
Accredited for compilance with IS00EC 17025 - Testng

Approved Signatory: Serge Jajcanin
NATA Accrediied Laboratory Number: 828

California Bearing Ratio

—o— Nencts JE- 3T 5 — - Tangest

5 4 2 8 T % 9
Penetration (mm)

Carractes
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Material Test Report () Douglas Partners

Douglas Partners Pty Ltd

Report Number: 93082.00-2 Brisbane Laboratory
Issue Number: 1 432 Montague Rosd West End QLD 4101
Date Issued: 15082017 Phore: {07} 2237 8300
Client: Stabiiised Pavements of Australia P (07) 3237 889

Emait serpe jajcanndoupiazparntners.com.ay

234 Wisemans Fermy Road, Somersby NSW 2250 Accradited for compitance with S20(EC 17025 - Testng
Contact: Scott Young ./A\
Project Number:  23022.00 NATA
Project Name: Kingsthorpe - Laboratory Testing Program
Project Location:  Warrego Highway. Kingstharpe N Approved Signatory: Serge
Work Request: 1840 MeoneeaTon NATA Accredited Laboratory Number: 528

Sample Number: 17-1840J

Date Sampled: 26/082017
Sampling Method:  Sampied by Client
Sample Location:  (SG)

Lot No: 7% Lime, 97% Non-Ameliorated

California Bearing Ratio (Q113C & Q102A) Min M California Bearing Ratio
CBR % (at 2.5 mm) 74 1= 4

CBR % {at 5 mm) o4 14

CBR % 74 [ i

Method of Compactive Effort Standard 12

Method used to Determine MDD AS 12805118211 1o

MMTWQ Lime 2‘ 2

Additve Percent (%) _ 7 E G 4

Maximum Dry Density (tm”) 1451 S s

Optimum Moisture Content (%) 282 37

Tarpet Dry Densiy (V') 1407 2 o

Achieved Dry Density (tm’) 1407 T

| Target Laboratory Densty Rato (%) g7 ]

Laboratory Density Ratio (%) 870 3

Tarpet Moisture Content {9} 282 2

Achieved Moisture Content (%) 221 =

Target Laboratory Moisture Ratio (%) 100 °P
Lato a(uylvmln St Em(""’g mw?g ) ' ’ ’ ) D:ne':ul_io:' lN:nl : emEr
[Dry Density after Soaking (ym*) 1

Field Moisture ) 211 —o— Assuts Jf- 2= Pf- = ——- Tangert —— Covrected
|Moisture Content at Placement (%) 21

Moisture Content Top 30mm (%) 36

Motsture Content Rest of Sample (%) 318

Mass Surcharge (kg) 45

|Sosking Perod (days) -

Test Condition Soaked

| Sweelt (%) 0.8

Oversize Matsna (mm) 12

Oversize Matend Incuded 0

Oversize Material (%) 0
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Dougfas Panners Py Lig

m Douglas Partners e TS O 0 17

Geotechnics | Environment | Groundwater 43@ Momague Raad
Went End QLD €101

Phooe (07) 3237 8900
Fax (07) 3237 need

Determination of Unconfined Compressive Strength
of Compacted Materials

Client: Stabllised Pavement Australia Project No: 93082.00
Report No: BO17-0765
Project: Kingsthorpe — Laboratory Testing Program Report Date: 05.10.2017
Date Sampled: 14.08.2017
Location: Warrego Highway, Kingsthorpe Date of Test: 04.10.2017
Page: 10of6
Material Description: Sub Grade. Slightly sandy clay with some gravel
Sampie type: Laboratory mixed
Elapsed time betwesn addition of
binder and compaction: Amaliorated 24h
Method of Compaction: Standard
Stabilising Agent: 3% Lime - Cement Australia. Lime index above 80%
Capped Yes/No No
Cuning Details: 28 days; 23°C +- 2°C at 95% Relative humidity
a
£ Specimen A Specimen B
; Target Moisture Content: 295 %
K
i Molsture Content at Compaction: 29.1% 29.2%
# | Moiswre Content after Testing: 28.5% 28.4%
Target Dry Density! 1.43 tm®
Dry Density of Test Specimens: 1.42¢m* 1.42um°
Target Denslity Ratio: 87 %
Achieved Density Ratio: 96.5% 96.5%
Achleved Molsture Ratio: 98% 99%
Unconfined Compressive Strength: 0.7 MPa 0.9 MPa
i AVERAGE UNCONFINED COMPRESSIVE STENGTH: 0.8 MPa
g Test Method(s): Q115 Q135A; Q135B8; Q102A
_; Sampling Method(s): Sampied by dient.
i Remarks:
A Yo opeis
NATA Tasted; 06 n Jajcanin
v NATA Accredited Laboratory Number 8528 Checked sJ ory Manager
The sewalie of Ch Yexts, cxlibeatians sd o
i t v mesusenent indluded in this document me
TECHNICAL o Austd " Acontita
COMPETENCE  fog coxnpliance with ISOIKC 17024
IPWEAQ State Conference, October 2017 26



. W douglespaitners. com au
Geotechnics | Environment | Groundwater 439 Montage Aeed
Wess Ergd QLD 4101

Phone {07) 3237 8500

Fux (U7) 3237 8999

m Douglas Partners Couge P L

Determination of Unconfined Compressive Strength
of Compacted Materials

Client: Stabilised Pavement Australia Project No: 93082.00
Report No: BO17-0766
Project: Kingsthorpe — Laboratory Testing Program Report Date: 05.10.2017
Date Sampled: 14.08.2017
Location: Warrego Highway, Kingsthorpe Date of Test: 04.10.2017
Page: 20fB
Material Description: Sub Grade. Slightly sandy clay with some gravel
Sample type: Laboratory mixed
Elapsed lime between addition of
binder and compaction: Non Ameliorated
Method of Compaction: Standard
Stabllising Agent: 3% Lime - Cement Australia. Lime index above B0%
Capped Yes/No No
Curing Details: 28 days; 23°C «- 2°C al 85% Relative humidity
g Specimen A Specimen B
; Target Moisture Content: 295%
; Moisture Content at Compaction: 29.2% 29.0%
§ Moisture Content after Testing: 28.3% 28.5%
Target Dry Density: 1.43 tm’
Dry Density of Test Specimens: 1.42¢m* 1.44t/m’*
Target Density Ratio: 97 %
Achieved Density Ratlo. 96.5% 98%
Achieved Moisture Ratio: 99% 98%
Unconfined Compressive Strength: 0.5 MPa 0.7 MPa
i AVERAGE UNCONFINED COMPRESSIVE STENGTH: 0.6 MPa
5 Test Method(s): Q115; Q135A; Q1358; Q102A
g Sampling Method(s): Sampled by client.
g Remarks:

Z\

NATA Tested: DG

N 3 s N 2
v ATA Acaedited Laboratory Nurnber 828 Checked: s

Thes worults of the ey, OEDeSUOnS Ed o
e Judead in tits dog =

A A

TE AL w
COMPETENCE o complimacs with ISOIEC 1702¢
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m Douglas Partners

Geaotechnics | Environment | Groundwater

Deugles Panners Pty Lig
ABN 75 (53 980 117
WAW.ASUQIRSOArTWIS COM Sy
435 Montague Road

West Eng QLD 4101

Phooe (U7) 3237 8900

Determination of Unconfined Compressive Strength

of Compacted Materials

Fax (U7) 3237 2239

Client: Stabilised Pavement Australia Project No: 93082.00
Report No: BO17-0767
Project: Kingsthorpe —~ Laboratory Testing Program Report Date: 05.10.2017
Date Sampled: 14.08.2017
Location: Warrego Highway, Kingsthorpe Date of Test: 04.10.2017
Page: 3of6
Material Description: Sub Grade. Slightly sandy clay with some gravel
Sample type: Laboratory mixed
Elapsed tme between addition of
binder and compaction: Ameliorated 24h
Method of Compaction: Standard
Stabilising Agent: 5% Lime - Cement Australia. Lime index ahove 80%
Capped Yes/No No
) Curing Details: 28 days; 23°C +- 2°C at 95% Relative humidity
Specimen A Specimen B
S Target Moisture Content: 295%
3 Moisture Content at Compaction: 29.3% 29.4%
E Moisture Content after Testing: 28.4% 28.2%
Target Dry Density: 1.41 t/m®
Dry Density of Test Specimens: 1.40Um’ 1.39Um’
Target Density Ratio: 97 %
Achieved Density Ratio: 96.5% 96%
Achieved Moisture Ratio: 99% 99%
Unconfined Compressive Strength: 1.2 MPa 1.2 MPa
i AVERAGE UNCONFINED COMPRESSIVE STENGTH: 1.2 MPa
g Test Method(s): Q115; Q135A; Q1358; Q102A
S Sampling Method(s): Sampled by client.
g Remarks:
Z\
NATA NATA Accredited Laboratory Number: 828 ::::::” ::; f :fﬁ?::':

Tha resuin of the s, Olibomicns mnd o
» ) LAty . luded in 2his & =
TECHNICAL to A d As
COMPETENCE  for cormpliance with ISOTEC 17025

his
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www. dougf aspanners com au

Geotechmcs I Environment | Groundwater 430 Morzague Rosd
Wesl End QLD 4101

Phane (07) 3237 8500

Fax (07) 3257 8009

‘/] Douglas Partners s

Determination of Unconfined Compressive Strength

of Compacted Materials
Client: Stabilised Pavement Australia Project No: 93082.00
Report No: BO17-0768
Project: Kingsthorpe ~ Laboratory Testing Program Report Date: 05.10.2017
Date Sampled: 14,08.2017
Location: Warrego Highway, Kingsthorpe Date of Test: 04.10.2017
Page: 40f6
Material Description: Sub Grade. Slightly sandy clay with some gravel
Sample type: Laboratory mixed
Elapsed time between addition of
binder and compaction: Non Amehorated
Method of Compaction: Standard
Stabilising Agent: 5% Lime - Cement Australia. Lime index above 80%
Capped Yes/No No
Curing Detalls: 28 days, 23°C +- 2°C at 95% Relative humidity
: Specimen A Specimen B
; Target Moisture Content: 296 %
; Moisture Content at Compaction: 29.5% 29.6%
& | Moisture Content after Testing: 27.9% 268.0%
Target Dry Density: 1.41 tim®
Dry Density of Test Specimens: 1.40¢m’ 1.40tm”
Target Density Ratio: 97 %
Achieved Density Ratio: 96.5% 96.5%
Achieved Moisture Ratio: 100% 100%
Unconfined Compressive Strength: 1.0 MPa 1.2 MPa
§ AVERAGE UNCONFINED COMPRESSIVE STENGTH: 1.1 MPa
}_ Test Method(s): Q115; Q135A; Q135B8; Q102A
i Sampling Method(s):  Sampled by dient.
A Remarks:
NATA : i cjzﬂ-‘&
v NATA Accredited Laboratory Number $28 ;:s:ed ::’ n Jajcanin
The sarsits of tha tasz, c‘:l:.:nu mae ory Manager

TECHNICAL o AusT
COMPETENCE gy compliance wth 18O [EC | 028

IPWEAQ State Conference, October 2017
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Deuglas Panners Pty Lig
ABN 75 053 980 117
www.douglesgariners com.au
439 Monlague Roed

West Ena QLD 4101

Phone (07} 3237 3900
Fax(07) 3237 8099

m Douglas Partners

Geotechnics | Environment | Groundwater

Determination of Unconfined Compressive Strength
of Compacted Materials

Client: Stabilised Pavement Australia Project No: 93082.00
Report No: BO17-0769

Project: Kingsthorpe — Laboratory Testing Program Report Date: 05.10.2017
Date Sampled: 14.08.2017

Location: Warrego Highway, Kingsthorpe Date of Test: 04.10.2017
Page: 50f6

Material Description: Sub Grade. Slightly sandy clay with some gravel

Sample type: Laboratory mixed

Elapsed time between addition of
binder and compaction:

Method of Compaction:

Ameliorated 24h
Standard

Stabllising Agent: 7% Lime - Cement Australia. Lime index ahove 80%
Capped Yes/No No
_ | Curing Detaile: 28 days; 23°C +- 2°C al 95% Relative humidity
; Specimen A Specimen B
; Target Moisture Content: 291 %
3 Moisture Content at Compaction: 29.3% 29.2%
? Moisture Contant after Testing: 26.3% 27.1%
Target Dry Density: 1.41 ¢m’
Dry Density of Test Specimens: 1.414m° 1.42um®
Target Density Ratio: 97 %
Achieved Density Ratio: 7% 98%
Achieved Moisture Ratio: 101% 100%
Uncenfined Compressive Strength: 1.3 MPa 1.6 MPa
: AVERAGE UNCONFINED COMPRESSIVE STENGTH: 1.4 MPa
;_ Test Method(s): Q115; Q135A; Q1358; Q102A
Ei Sampling Method(s): Sampled by client.
§ Remarks:
Z\
N&A NATA Accredited Laboratory Number 828 ;:‘:lm :f :Jcﬂ;n
¥ .. Toerwuin afthe s, caiberion mdor anager
:5‘:"';:.' = anﬂ:;« Wi ISOIEC 17034
IPWEAQ State Conference, October 2017 30



Www. cougias panners.com au

Geotechnics | Environment | Groundwater 430 Mootague Rond
West End QLD 4100

Phone (07) 3237 8800

Fax (07) 3237 8200

m Douglas Partners T

Determination of Unconfined Compressive Strength
of Compacted Materials

Client: Stabilised Pavement Australia Project No: 93082.00
Report No: BO17-0770
Project: Kingsthorpe — Laboratory Testing Program Report Date: 05.10.2017
Date Sampled: 14.08.2017
Location: Warrego Highway, Kingsthorpe Date of Test: 04.10,2017
Page: 6ofB
Material Description: Sub Grade. Slightly sandy clay with some gravel
Sample type: Laboratory mixed
Elapsed time between addition of
binder and compaction: Non Ameliorated
Method of Campaction: Standard
Stabilising Agent: 7% Lime - Cement Australia. Lime index above 80%
Capped Yes/No No
Curing Details: 28 days; 23°C +- 2°C at 95% Relative humidity
E
; Specimen A Specimen B
5 Target Moisture Content: 291 %
i Moisture Content at Compaction: 29.0% 29.2%
é Moisture Content after Testing: 26.7% 26.8%
Target Dry Density: 1.41 tym?
Dry Density of Test Specimens: 1.41Um* 1.41Um*
Target Density Ratio: 97 %
Achleved Density Ratio: 7% 97%
Achieved Moisture Ratio: 100% 100%
Unconfined Compressive Strength: 1.3 MPa 1.5 MPa
H AVERAGE UNCONFINED COMPRESSIVE STENGTH: 1.4 MPa
i
b TestMethod(s): Q115; Q135A; Q1358: Q102A
-:5 Sampling Method(s): Sampled by dient.
i Remarks:
NATA gt
NATA Accredited Laboratory Number 82§ | Tested oG n Jajcanin
v T eris ot e test, calibesnons o Checked: sJ ory Manager
*!ICH'.CAI'. to i n:wnl .L:Mud

COMPETENCE  far compiiznes A 18O IEC | 702S

IPWEAQ State Conference, October 2017



SQS .

SOUTH QLD SOILS PTY LTD

ATEERS TRUSY ABN IS IRRCSSEL2

BRIZBANE LABORATORY
4€ Grice Street Clontyr? Q 40193
Phone: (07) 32348756

Fax: (O7) 32844331

Report No: MAT:$172-2176

- fasue Nec 1
Material Test Report
Client: s
Dougaz Farmars A ™ -
433 Montague Road
o rtirar NATA
45 Fos
o Agproved Sgnetory. Castwm Kerd
Project Sampies Submitted for Testing a-n o
-
THES COCUMENT SHALL MDY B REPACOUCED EXCERT M PR
Sample Details
General Looation: Warrego Highway, Kingsthorpe - Project #33082.00
Sample ID: S172-217¢
Zampled By: Client
2ampling Method: Sampied by Client- tested as recieved
Date Sampled: 1072017
Souroe: Insitu Materis
Material: Subgrade
Material Decoription: 2uty Clay
Location: Warego Hghwey Kogatwne  Clent Lavphe Mo 1 T1420A Sutgmte
' Test Results
Decoription Methoo Recult Limite
Date Test Starteg Q1250 24082017
Additive Type NA
Adaitive Proportion (Se) 0o
Maximum Dry Density (t'm3) 1452
Optimum Moisture Content (%) 239
Specifed Dry Density (tm3) 1470
Speci®ed Mcisture Contert (%) 25
Initisl Height of Speciren (mm) 112
Rise Time (Hours) 25
CAFILLARY RIZE (%) 100%
Darte Tesied 24082017
IComments
NATA Endomsennert does cover Maxinum Dry dersity § Optieum Mosture Content
Sampled by Chent-tested & edeved
Foe b 18508 Rapert o WATS772410 © 3000 2016 CRETLAS Sy SpmcrwdB s T com Page 1010

IPWEAQ State Conference, October 2017
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SQS.....

SOUTH QLD SOILS PTY LTD

ATEZRS TRHUSY

Material Test Report

AM IS 209054802

BRIZEANE LABORATORY
4€ Grice Strest Clontyr? Q 2019
Phone: (07) 32548756

Fax: (07) 32844331

Report No: MAT:$172-2404
basce No: 1

Client:
Douglas Farmmers Pty Ltg
432 Montague Road
WestEng Qg 4101

A Acomiad b sk wth SOKC 11003
NATA
k.l{‘llm_\{ka ;

Noo Approved Signstory. Mark Masides

Project: Sampies Submimed for Testing =
Cute of lue. GNPy
THES COCUMENT SMALL MOT BE RESROOUCED EX08PT ML
Sample Details
General Location: Warmego Highway, Kingsthome (33082.00)
Sampie ID: o172-2402
Sampled By: Client
Lampling Methcd: Sampied by Client.
Dade Sampled:
Source: As Per Locasion
Material: Cubgrade
Material Decoription: Sty Clay
Looation: S15G A, Subgrade Level
Test Results
D ty Methoa Recult Limite
Date Test Stanted Q1250
Agditive Type Hydrated Lime (Cllent Suppied)
Agdditive Propertion (%) 50
Maximum Dry Density (tm3) 1452
Optimum Molsture Content (%) 236
Spected Dry Oensity (bm3} 142
Spectied Moisture Content (%) 236
initsi Height of Specimen (mm) 113
Rise Time (Hours) 30
CAFILLARY RIZE (%) 100
Date Tested 1V2017
IComments
Variation: 21 Day cure of specimen as neguesied by clent
Ehod term Q1354 Clause E2 3 (A}
MOD OMNCand hygroscopic moshrs suppied by Slent
Achieved Gry Cerally. 1446 UG, achiewed moiure content 30 1%
Fore W 1E0S Fagant No. WAT 2173 0ate © 20002018 QEATLAS Sy SpacreQd 5T coo Page 1008

IPWEAQ State Conference, October 2017
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46 Gnice Street Clontar? Q 4013
www.sqs.net.ou Phore: (07) 32348766

Fax: (O7) 328424331

SOUTH QLD SOILS PTY LTD
ATE ERE TRUST ABM RS 229054512
Report No: MAT:$172-2405
= fase No: 1
Material Test Report
Cllent: .
Dougias Pammers Pty Lid A SN T
433 Montague Road
e NATA
: : k“ ,lh,t!]\.- -
13 Sty Nark Nscde
Project Sampies Submited for Testing an
Code of lvam DDy
THS DOCUMENT SHALL MOT M MESMOOUCED £X008PT W ML
Sample Details
General Looation: Wame=go Highway, Kingsthome (S30€2.0C)
Sample 1D 8172-2405
Sampled By: Chent
2ampling Method: Gampled by Client.
Date Zampled:
Souroe: As Fer Locason
Material: Sudgrade
Material Decoription: ity Clay
Loocation: S1EG B, Subgrade Level
Test Results
Decoription Methoa Recuit Limits
Date Test Startec Q1230
Adagitive Type Hydratea Lime (Client Suppled)
Additive Froportion (%) 50
Maximum Dry Density (tm3) 1452
Optmuam Moisture Content (%) 225
Spected Cry Density (tm3) 1452
Spectfed Mcizture Content (%) 235
Intial Height of Specimen (mm) 112
Rize Time (Hours) 20
CASILLARY RISE (%) 100
Date Tested SNO2017
(Comments
Varation: 21 Day cwe of sgecimen 4s requesied by clent
Long term condbioning Q135A Clawse 6 2.3 (8)
MDD ON Cand hygroscopic mosture susphed by clent
Achioved Cry denally 1843 0m3, achieved mosiure comant 303 %

Form Mo 100 Aapcrt 00 WAT S 75548 © D020 CEATLAS Sy SpecTeQEs T com Page 107
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Material Test Report

R ocvgtas Parmers

DCoraghicn Partrvass Py L

Faport Number: BEIA44 DO Towarrylla Latborainy
IEEUe NurTiser 1 20 0l Firad CARBUTT QLD 4814
Dabe leswad: TUDRHHT Frricac P 44 T el
Cllont: Statilized Favements of Ausiralia ot e s L;:::::::
234 Wissmans Famy Road, Somersty RSN 2250 e o wn*_'“m”"“l |m=- 17008 Tastng
Praojeot Humbsar: 553444.00 e
Prajast Hame: Fropased katerial Testng il MJ{
Projeat Looation:  Morhshone, Morhshore NATA [ W i
‘Work Request: 124 Bpueed S ey, Dem Pk,
Eample Humbar: 171214 mmmrares  MATA Azeiedfed Litouinsy Nunber, 4386
Daby Sampied: FNOTRT
Eamplng Method:  Samplss by Clent
Sarmple Location: Horthshone
Malsral: Eandy sty day
Calitornis Bsaring Ratlo
[
Misthosd of Compeactive Effart Standars
Misthosd usad By Determmine MDD 424 & 01024 o
Mauimem Cry Densly g’} 178 F
Cipfmun Molsiure Content (%) 1732 g b
Target Diry Densky i 1852 5
Achiesed Dry Density {tim 1652 E oai
Target Labomlory Dersity Ralic (%) 57 E
Labormory Density Rt (%} =70 s
Target Woishure Conlent (%) 574
Achiard holsfure Conbent (%) 171
Target Laboralory Molshie Fabs (%) 100 1
Labormtory Motslurs Salio (%) 554
Dry Denrsity afier Soaking {tim®) 1678 L= — — — ———— —
Fiedd Molsiure Conbent (%) 145 e e B
Micsiure Content af Placement (%) 174
Muotslrs Coment Tap 20mm (%) =3 et bl ol
Mokslre Coment Rest of Samzie (%) 180 Fartiole 8128 Msiribulion
Miazs Surcharge (kg) 45 | Band | Sraesi Cabhila]
Soaking Period (says| 4 lh-i - AR
Test Condibon Scated o | - R ALY
S ) 10 el /
DOversize Listersl [ 13
Oversize hiaterisl incltsd Ewrluded - "
Dversize: sl (%) i ™ I
P
B Fass=d % Fassing Limbs i ol
13.2 mm 100 z
5 mm o an
4.75 rm 8 -
236 rm 87
0,425 mm &7 e
0075 mm o -
[ R &) 1 T 148 A% Fa2R 400 a0
Partichs Sz )

‘Shrinkage Drying Types (Craen Divied

|Unzar Srenkage (%) | 13.0 | | ]
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\ VD s= S

Soil Rock  Calibration msniussses  oneei o 0n

pH LIME DEMAND TEST REPORT
Test mattod © Depurirnt of Trarwport & Visde Roede - 010 - Lime Demenc of S
Caent Dougiay Parmery Py L Report Ne. 1708007140
Workorder No__ 0003013
Acdrecs 23 Civil Road GARBUTT QLD 2814 ot D EERT
ReportDate 2408017 |

Pro, 0563444.00 - Material T - Location: Northshore

Sampie No. 17080071

Chant 10 17-1314

e (m) Nt Spoied

Lims (%) 0 1 2 3 4 s 8 7

o 785 br .} 1200 1208 1208 12.04 1208 1208

Tyze and Sousce of Hydried Lime Hydiuted Limve from Concrete Australla

o of Hydrated Ling 2

Lime Dumand for -2 3mm Sample (HLC) T

Sampie No. =

Clieat 10 5

Depts (m) -

Lme 1% 0 1 2 3 4 5 e 7

oM & & B = - & 3 2

Tyse and Socece of Hydrited Lims -

oot of Mydrates Linve E

Lime Demand for 2.3 Sample (HLC) .

Sampie No. _

Cihent 0 5

Dess (m) -

Leoe (%) 0 1 2 s “ 5 L] 7

) - 5 - - - - - E

Type and Socece of Hydited Lime -

2 of Hydrated Line =

Lime Demand for -2.3%am Sample (HLC) 2

NOTROSEMANCE Tosted with Setlied weter ot 22°C ot 511 Wilao/Sok Ratio usng Hydreted Line

[Samoak supctied by he dhet Page | of 1 REPAIY
Acswdind for compieres wit ISOREG1 1228 A\
The s of B sk, cabrndinn, 3ehr p = PP TR WATA
reatis o AstmarAetve Aeord Pl N
. o ==
Testnd # Vet Sntarn Lamrmory o1 3o
sacemory Mo 9035
Thw madis o OUERIONS WO Wats perorried SOty 10 P apwctio PRt TS O BRI A1 B L of St LrTems LTIV SRy SN
foefurnncn shock! Se made k= Trish v “Sander Teers and Conditors of Busrees” for father detads.

Thab Py lar ARV 22 006 000 S0
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SQ5....

SOUTH QLD SOILS PTYLTD

ATF F&B TRUSY ABN 35225054612

BRISBANE LABORATORY
46 Grice Street Clontarf Q 4018

Phone: (07) 32848766
Fax: (07) 32844301

Material Test Report

Report No: MAT:S172-2181
Issue No: 1

Client: A Accredted for compiiance with SOMEC 17025
Douglas Partners
438 Montague Road
West End Qid 4101 "ATA y j i
. 22
tation No. Approved Signatory: Graham Kent
Project: Samples Submitted for Testing 2
D= ofizsue 2510872017
THIE DOCUMENT BHALL NOT BE REFRODUCED EXCEST IN FULL
Sample Details
General Location: Northshore.
Sample ID: S172-2181
Test Request No: 131
Sampled By: Chent
Sampling Method: Sampled by Client- tested as recieved.
Date Sampled: 31072017
Source: Insitu Material
Material: Proposed Material Testing
Material Description: Sandy Silty Clay
Location: Northshore, Client Sample No: 17-1314
Test Results
Description Method Result Limits
Date Test Staned Q125D 24/05/2017
Additive Type NA
Additive Proportion (%) 0.0
Maximum Dry Density (tm3) 1.744
Optimum Moisture Content (%) 17.2
Specified Dry Density (t/m3) 1.738
Specified Moisture Content (%) 176
Initial Height of Specimen (mm) 112
Rise Time (Hours) 20
CAPILLARY RISE (%) 100
Date Tested 24/08/2017

IPWEAQ State Conference, October 2017
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ALS) Environmental

CERTIFICATE OF ANALYSIS

Work Order :EB1715709 Page “10f2
Cient . DOUGLAS PARTNERS PTY LTD Laboratory B i Division Bri
Contact : MR DEAN POLLOCK Contact - John Pickerng
Adoress : 20 Civd Road GARBUTT Adaress - 2 Byth Street Stafford QLD Australia 4053

TOWNSVILLE QLD, AUSTRALIA 4314
Tesephons 1 +6107 4772 8388 Teszghonz - +61-7-3243 7222
Project : Proposed Matenal Testng Date Sampies Recetved - 02-Aug-2017 08:15 UL
Oer rumbes - 663444 Date Anaysts Commenced - (02-Aug-2017 ,\\‘“\\_//”'/,, A
C-O-C number e jssue Date - 21-Aug-2017 17:00 e
Sampier - Client M NATA
S = BN

: DTN
Quote number | ENC20/18 AN i

i N 25
No. of samples recaived =1 Accredited for comphance with
No. of sampies anaysed 1 BONEC 17025 - Testing
This report supersedes any previ eport(s) wih this ref: Results apply to the sample(s) as submi This o shall not be reproduced, except m full.
This Certfficate of Analys: ins the following i
® General Comments
® Anaiytical Results
Additional Information pertinént to this report will bs found In the g E9p Quaiity Control Report, QAQC Compliance Asssssment fo assist with
Quallty Review and Sample Recalpt Notifcation.
Signatories
This has been &l ically signed by the authorized signatones below. Electronic signing is camed out in i with p pecified in 21 CFR Part 11
Signatories Pasiton Accreditation Category
RIGHT SOLUTIONS RIGHT PARTNER
Pag S 20f2
Work Order - EB1T15709
Cuent - DOUGLAS PARTNERS PTY LTD
eroject - Proposed Material Testng ALS
General Comments
The analytcal procedires used by the Envionmenial Dedsion have been ped from sich 3s Mose publish=s by the USEPA. APHA. AS and NEPML In house
are empioy=s In the absenoe of documentd standards of by client request.
nas been resulls ar2 reporied on 3 dry weight basis.

Viere 3 raported iess than (<) result s igher than the LOR, Tils may be due 1 primary sampie diution andioe sample for anaysis.
Vihers e LOR of 3 reported resist dians from standard LOR, this may be due to high moisture confent, sampie (recuced waght yed) of matx

When no sampiing time s providad, the sampiing Tme wil G=taust 00-00 on the date of samping. If no samping date is providad, the sampling date wil be assumed by the laboratory and displayed In brackets wihout 3
fime companent.

Where 3 rasut s required o mast imits e y must be Refer to the ALS Contact %or detalls.
Key: CAS Number = CAS registry nurmber from database maintained by Chemica Abstacts Sanvices. The Chemical Abstacts Sendcs is 3 dvision of the American Chemical Sodiety.
LOR = Lim of regorting

» = This result s computed from Individual analyta d2tectons at or A0ove the level of reporting
© = ALS Is ot NATA 3coredtad for thase tests.
~ = Incicates an estmated vaus.

Analytical Resuits

Sub-Matite: 308 Client sampie D 1741314 - - -
(M- 30}

Clent samping date / time 31-Jul-2017 0000 — — p— —
Compound — —_— —_—

EAQSS: Moisturs Contsnt [Drisd @ 105-110°C)
Moicture Content

ED040: Sulfur as S04 2-

EP004: Organic Matfer
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Australian Laboratory Services Pty. Ltd

32 Shand Stree:

Stafford

Brizbane OLD 4053

Phone: +61 (7) 3243 7222 Fax: +61 (7) 32437218
www.alsglobal.com/geochemistry

ALS

Page: 1

Total # Pages: 2 (A)

Plus Appendix Pages
Finalized Date: 21- AUG- 2017
Account: ALSENV

| CERTIFICATE BR17173445

SAMPLE PREPARATION

ALS CODE DESCRIPTION

Project: EB1715709

This report is for 1 Pulp sample submitted to our lab in Brisbane, OLD, Australia on
18- AUG- 2017.

The following have access to data associated with this certificate:
SUB RESULTS - BRIS

To: ALS ENVIRONMENTAL
ATTN: SUB RESULTS - BRIS
32 SHAND STREET
STAFFORD QLD 4053

This is the Final Report and supersedes any preliminary report with this certificate number. Resuits apply to samples as

submitted. All pages of this report have been checked and approved for release.
#4444 See Appendix Page for garding this certificate ###44

Austrelian Leboratory berwices Piy. Lid.

32 Shand Strees

Stafford

Brisbane QLD 4053

Phone: +61 (7) 3243 7222 Faw: +61 (7} 3243 7218

LOG-22 Sample login - Red w/o BarCode

ANALYTICAL PROCEDURES
ALS CODE DESCRIPTION
Fe- VOLOS FeQ (Ferrous Iron)

Lt

Signature: .
Shaun Kenny, Brisbane Laboratory Manager

Page:2- A

Total # Pages: 2 (A)

Plus Appendix Pages
Finalized Date: 21- AUG- 2017

wiww.alsglobal.com/ geochemistry Praject: EB1715709 Account: ALSENV
ALS CERTIFICATE OF ANALYSIS BR17173445
Method Fe-wOLOS
Analyte Feo
Sumple Description LITD-‘; oo
17-131A nos
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Material Test Report

Report Number: £63444.00-2

Isaus Number: 1

Dats Issued: 26092017

Clisnt: Stadlised Pavements of Austraila

234 Wisemans Farry Road, Somersby NSW 2250

wn3 vmTEEE

m'] Douglas Partners

lacantars | Fowrvvwnas! | Geasdfaaie
Dougias Partners Pty Lid
Townsyile Ladoratory
23 Civil Rosd GARBUTT QLD 4814
Phone: {07) 4779 5855
Fax (O7)4725 1224
Emal: dean.polock Pooupiaspartners com.au
Azcredited for compliance with IZOQVIEC 17025 - Testng

W

Approved Signatory: Dean Folock

NATA Az Laboratory Number: 828

Calitornia Bearing Ratlo

Project Number: 663444 .00

Project Name: Proposed Materd Testing

Project Location:  Normshore, Nornshore

Work Request: 156

Sampls Numbar: 17-156E

Dats Sampied: 31072017

Sampling Method:  Sampled oy Cllent

Lot No: 50¢50 Lime - 24 Hour Curing period

Material: Sty clay({1% Lime)
California Bearing Ratio (Q113C & Q102A) Min  Max
CEBR % (3t2.5 mm) 15
CBR % (at 5 mm) 13
CBR % 15 |
Method of Compactive Efort Standard
Method used to Determine MDD
Addie Ume
Additive Percent %) 1
Maximum Dry Densty (tm”) 1.624
Ootimusm Molsture Content (%) 20.4
Target Dry Density (vm™) 1.576
Achieved Dry Density (¥m™) 1.575
Target Laboratory Denslty Ratio (%) 37
Laboratory Density Ratio (%) 97.0
Target Molsture Content (%) 100.0
Achisved Malsturs Content (%) 20.4
Target Laboratory Molsiure Ratio (%) 100
Laboratory Moisture Ratio (%) 100.0
Dry Denslty after Soaking (¥m’) 1888
Fieid Moisture Content (%) 56
Moisture Content at Placament (%) 20.4
Moisiura Content Top 30mm (%) 233
Moissure Content Rast of Sampie (%) 230
M3ss Surcharge (8q) as
Soaking Perod (days) 4

Test Condition Soaked

Swell (%) 06
Owersize Matenal (mm| 18
Owersize Material Included Exciuded
Oversize Matenal (%)

Applied Load (kN)

q ' 2 3 . : 4 ] 7 L] L] 0w 1"
Penetration (mm)

—— e 3 0c =
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Material Test Report

Report Numbsr: £63444.00-2

Issus Number: 1

Date Issued: 260092017

Client: Stabifsad Pavements of Austraila

234 Wisemans Ferry R0a3d, Somersby NSW 2280

Project Number:  £63444.00

Project Name: Proposed Matera Testing

Project Location: Northshore, Northshore

Work Raquest: 156

Sample Number:  17-1364

Date Sampied: 31072017

Sampling Method:  Sampied by Cllent

Lot No: No Curing Period

Matsriai: Sity clay(1.0% Lme)
Caifornia Beasing Ratio (Q113C & Q102A) Min  Max
CBR % (3t 2.5 mm} a0
CER % (315 mmj} 55
CBR % 3.0 |
Method of Compactive Effort Standard
Method used 1o Determine MDD 1424 & Q102A
Addiive Type Lime
Additive Percent (%) 1
Maximum Dry Denshy (bm™) 1.624
Optimum Molsture Content (%) 20.4
Target Dry Density (tm*) 1.576
Achievad Dry Denslty (tm*) 1.575
Target Laboratory Denslty Ratio (%) a7
Laboratory Density Ratio (%) 97.0
Target Moisture Content (%) 20.4
Achieved Molsture Content (%) 20.4
Target Laborasory Moissure Ratio (%) 100
Laboratory Molsturs Ratio (%) 100.0
Dry Denslty ater Soaking (tm'| 1.557
Fleid Moisture Content (%) 56
Moisture Content at Placement (%) 204
Moisture Content Top 30mm (%) 233
Moisture Content Rest of Sample (%) 235
Mass Surcharge (¥g) 45
Soaking Period (davs) 4
Test Condlion Soaked
Swell (%) 1.1
Oversize Material (mm) 19
Oversize Material included Excluded
Oversize Materal (%)

Appliee Load (kN

‘/' Douglas Partners

Oevdadars | Frawrewnen! | Hnesresie

Dougiaz Partners Pty Lid

Townsvile Laboratory

23 Chvil Road GAREUTT QLD 4814

Phone: (O7) 477 9865

Fax: (07,4725 1224

Emal: dean.polock Pooupiaspartners com.au
Accredited for compiiance with IS0EC 17025 - Testing

Approved Signatory: Dean Polock
sommmmanan  NATA A Latoratory Number: 828

7\
NATA
N

Calltornla Bearing Ratlo

Penetration (mm)

e 33 Rt
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Material Test Report
Report Humbar: SEI444.00-2
IeGus Humber: 1
Date lcgusd: ZE0AR0T
Cllant: Itabilked Favements of Ausiralls
234 Wisemans Femy Road, Somershy NIW 2250
Projoct Humber:  S5342200
Projeot Hams: Fropossd Maberial Testing
Project Loostion:  Morthshore, Morinshome
Work Request: 156
Sample Number:  17-156F
Dates Bampisd: IOTR04T
Bampling Method:  Samgied by Cllent
Lot Ma: SED Lime - 24 Hour Curing period
Waberiak: Bty clayiLim= 3%]
CER % (at 2.5 mm) s
CER % (8t S mm) 18
CER % 18
Meithod of Compactive Effort Slandand
Miethod used to Determine MDD
Audaitive Type Lime
Autcittes Feroent [36) 3
Maximum Dry Den: ) 1.624
opimum Meisture Content (%) 0.4
| Target Ory Dersity fim®) 1.575
Achlzeed Dry Density {m”) 1.567
Target Laborafory Dens By Radio (%1 57
Labomtbory Densty Rafo (%) 6.5
Tanget Molsture Content (%] 0.4
Achizoed Molsture Contert (%) 30.3
T La Malsture Rabio 100
Lanombory Moisture Rati (5 35.5
Densiy after Soa m 1.567
Fleid Molsture Comient (%) SE
Miisture Content at Piacement (%) 30.3
Miisture Content Tap 30mm (%] 24.2
Miisiure Content Fiest of Sampie (%] 238
45
Soaking Period (days) 4
Test Condltien Doaked
Tweedl () 0.0
Cversize Material imm) 13
Cwerstze Material included Evcluded
Cwerstze Material (%]
Fieve Fassed % |Fassing Retared % |Retaned
Lmits Limits
132 mm 100 ]
5.5 mm [ 1
4.75 mm 88 1
235 mm a7 1
0425 mm [14 10
0.07S mm T T

Pamaent Passng

Applied Load (M)

Te

K bdugias ..P.:_lrtnarn-

. 1l e

Douglas Pastirs Py Lid

Towamigsik Labarieny

26 Civil Fioad GARSLITT OLD 4584
Phene: (07} 4778 9588

Fuaer () 4725 1234

Ervasl dean pednekian.glepamens som au
Accruced for sompliancs wilh ISCAEC 17025 - Tesdng

NATA Q%}i&é

Appreed Sigraleey Desn Poleck
FATA Acerodined Labominry Mumber B3

CalHornla Bearing Raflo

"

T T —T T T T —T T T 1
¥ E] - L] [} T L] L] # i1 i3

Fenebraticn {mam}
el TR

Partizle 2lze Distribetion

I Band | | Graval Cobblas
= R - T HEE
'___1._-""

’_’,,/“
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Material Test Report () Pouglas Partners

" Dougls Parinees Py Lid
Report Humbar: FEI444.00-2 Towmssils Laboroicny
JeEus Humbsr- 1 26 Civil R GARBUITT QLD 4514
Daks lesues: ZETARIT Phenec {7) 47 9090
Clisnt: atabillsed Favements af Austraila Fouc {7 4725 1200

Emanl cheinn ol e kildo gk partnans com au
T34 WS Femy Road, Somershy NEW 2250
- o ::""" i e heericiied for ompliancs wilh ISCAEC 17025 - Tesing
Flnhﬂ Lo b =R

Projec] Hame: Fropased Materal Testing NATA ;ﬂ?ﬁy/ﬁ,&é

Frojeot Loastion: Maritshone, Morihshone

Work Regquest: 156 Bopresd Sigralony Dusn Pk
Bampls Nuamber: 17-15E8 s m—— MATA Aceredited Labombory Mumbes 828
Dats Bampilsd: FATRmT

Zampiling Method: Sampled by Client

Lot Ma: Mo Curing Parlod

Watsriak ity clay (3% Lime] no curing

Calfornla Bearing Raile

CEBR % (at 2.5 mm) 38

CER % (at 5 mm) an L
cER % 18
Md=dnod of Compactive Effort Biandand L
Method used io Determine MDD
Adities Type Lire E ¢
Adittes Feroen [36) 3 T
Maximum Dry Den 4 1.624 3%
optimum Meisture Coment (%) 0.4 F|
| Target Diry Densiy itim™) 1.578 B 1
Achlzeed Diry Density fim’) 1.574
Target Labaratory Densky Ratio (%] 57 L
Laboratory Densty Rafio (%) 265
Target Molsture Content (31 20.4 b
Achizesd Malsture Contert (%1 205
Target L Molsturs Rabio 100 = — — —
daisiure Ratio 1os a i H] ] o pglnghiamt,.m:m ] W i i3
Density afer Soa m 1.561
Fleid Moisture Content (%) g T et 28 WL - T — Gamang
Micisture Content at Flacement (%) 205 Partisls 3lzs Dictribuiion
Mdoisture Comtent Top 30mm (%) 2314 [ Band | [ T gravn [L—
Mcisture Content Fest of Sampie (%) 218 3 FECHRE
2z s o - E
Soaking Pernd idays) 4 ael "_,./“
Test Condiicn Zoaked
Bwedl (%) 0.8 a
Oversize Material immi 15 £ 14
Oversize Material included Excluded £ .
Oversize Material (%] ¥
Jsrioution {Q E b
AlEvs Pasz=d % |Fassing Setsibad % |Setaied i
Limits Limits
13.2 mm 180 o b
5.5 mem e 1 10
4.7S mm =] 1 18
2 35 mm 87 1
0.425 mm 87 10 T
0.O7S mm &8 15 "1 0z 1 T 343 1% 3D 100 I

Partisls Size jm)
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Material Test Report

Report Numbsr: 663444 00-2

Issus Number: 1

Dats lssusa: 26092017

Clisnt: Stabiisad Pavements of Austraila

234 Wisemans Femy Road, Somersby NSW 2250

Project Number: 663424400

Project Nams: Proposed Materia Testing

Project Locatlon:  Normshore, Northshore

Work Request: 156

Sample Number:  17-156G

Date Samplea: 31/07/2017

Sampling Method:  Sampied Dy Cllent

Lot No: S0¢50 Lime - 24 Hour Curing period

Matsrial: Sity clay({S% Lime)
California Bearing Ratlo (Q113C & Q102A) Min
CBR % (312.5mm) 34
CER % (atS mm) 32
CER % 34
Method of Compacive Efort Standard
Method used to Determine MDD
Addtve Type Lime
Additve Percent (%) <
Maximum Dry Densty it'm®) 1.624
Optimum Molsture Coatent (%) 20.4

| Target Dry Density (tm) 1.576
Achleved Dry Density (tm™) 1.576
Target Laboratory Density Ratio (%) a7
Laboratory Density Ratio (%) 97.0
Target Moisture Content (%) 20.2
Achievad Molsture Consent (%) 204
Targe! Laboratory Molsiure Ratio (%) 100
Laboratory Molsture Ratio (%) 100.0
Dry Density atter Soaking (vm”) 1533
Fleid Moisture Content (%} 56
Moisture Content at Placament (%) 204
Moisture Conent Top 30mm (%) 233
Moissure Content Rest of Sample (%) 217
M35 Surcharge (kq) 45
Soaking Period (days) 4

Test Condition Soaked
Swell (%) 28
Oversize Matenal {mm) 19
Oversize Materal Included Exciuded
Oversize Materal (%)

(KN}

Applied Load

e

7\
NAT.
N

mug Douglas Partners

farsastiars | Foswowsss! | Aoassseie

Douglas Partners Pty Ud

Townsvile Laboratory

23 Chil Road GARBUTT QLD 4812

Phone: (OT) 4773 5856

Fax (O7) 4725 1224

Emai: gean.polock Pocugiazpanners. com.au
Accregiied for compliance with I20MEC 17025 - Testing

Approved Sipnatory: Dean Polock
NATA A Laboratory Number: 828

Callfornia Bearing Ratlo

Penetration (mm)

—— e 2
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i Douglas Partners
Material Test Report ) Bouglas Partners
Douglas Partners Pty Lid

Report Number: ©£63444 00-2 Townsylie Ladoratory
Isaus Number: 1 23 Chvil Road GARBUTT QLD 4814
Dats Issusd: 260092017 Fhone: (07 4772 2858

) 4725 122
Client: Staolised Pavements of Austraia Pic Ty Aeas 22

224 Wisemans Ferry Road, Somersby NSW 2250 e DTS SO BT

Azcreiied for compliance with IZO/EC 17025 - Tes
Project Number:  5£3424.00 Z 0 o~
Project Nams: Proposed Materla Testing m W

7

Project Location: Norinshore, Northshore

Work Roquaeet: 155 Acproved 2ignatory: Dean Polock
Sample Numbsr: 17-156C TS CATA Accredited Laborstory Number: 828
Date Sampisd: 3107/2017
Sampling Method:  Sampiec oy Cllent
Remarks: No Curing Period
Lot No: No Curing Period
Material: Sty clay (5% Ume)
Cafifornia Bearing Ratio (Q113C & Q102A) MIn Max Callfornia Bearing Ratio
CER % (a12.5mm) 25
CER % (3t S mm) 25 7 4
CER % 25 |
Method of Compactive ESort Standard ® 4
Method used to Determine MDD
Addive Type Lime Z *
Addine Percent (%) 5 g
Maximum Dy Density twm®) 1.624 g ¢
Optimum Moisture Content (%) 204 ]
Target Dry Density {tm>) 1.576 § 34
Achieved Dry Density (tm>) 1.575
Target Laboratory Denslty Rato (%) 7 Y
Laboratory Density Ratio (%) 97.0
Target Molsture Content (%) 20.4 <
Achieved Molsturs Content (%) 204
Targe! Laboratry Moisiurs Ratio (%) 100 N — ——t ; —
Laboratory Molsture Ratio (%] 100.0 ¢ R it 0 o
Dry Denslty after Soaking (tm”) 1.561 o s 2 e
Fleid Moisture Conzent (%) 56 . ”
Moisture Content at Placament (%) 20.4
Moisture Content Top 20mm (%) 27.0
Moisre Content Rest of Sampie (%) 221
Mass Surcharge (&q) 45
Soaking Perod (days) 4
Test Condition Scaked
Swell (%) 0g
Cwersize Matenal (mm) 19
Owarsize Materal Includsd Excluded
Owersize Matenal (%)
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- Douglas Partners

Material Test Report [} Douglas Partners

Dougias Partners Pty Lid

Report Number:  663444.00-2 Townsvile Laboratory

Issue Number: 1 23 Civil Road GAREUTT QLD 4812

Dats lssusd: 26092017 Fow =) o -
Clisnt: Stadlised Pavements of Austraila ki

234 Wisemans Famy Road, Somersby NSW 2250

Emal: dean.pofock Poougiazpariners.com.au

Projo-cl Number: §53442. 00 /\ Accreciied for compiiance with I2OAEC 17025 - Testng
Project Name: Proposed Materia Testing NATA W
Project Location:  Normshore, Northshore
Work Request: 156 N Aoproved 2ignatory: Dean Polock
Sampls Numbsr-  17-156+ TS \ATA Accredited Laboratory Number: 828
Date Sampisd: 31072017
Sampling Method:  Sampied by Cllent
Lot No: 50450 Lims - 24 Hour Curing period
Material: Sity clay(7% Lime)
Cafifornia Bearing Raio (Q113C & Q102A) Min_ Max CARIUTELE BEREIng Halin
CBR % (312.5 mm) 29
CER % (3t mm) 27 7
CBR % 25 |
Method of Compactive Efiort Stangard "
Method used o Detenmine MDD
Addive Type Lime Z s
Addive Percent (%) 7 3
Maximum Dry Densty (tm”) 1.624 3«
| Coimum Moisture Content (%) 204 2
| Target Drv Density (tm™) 1.576 5 >4
Achieved Dry Density itm™) 1.577
Target Laboratory Density Ratio (%) 97 2
Laboratory Density Ratio (%) 97.1
Target Molsture Content (%) 20.4 b
Achleved Molsturs Content (%) 204
Targe: Laboratory Moisture Ratio (%) 100 “_, — ———
Laboratory Moisture Ratio (%]A 100.0 AR EE 9:n=u.:tic:| n’m:niv e
Dry Density after Soaking (tm’) 1571
Fiid Moisture Content (%) 55 = ot R
Moisure Content at Placament (%) 20.4
Moisture Content Top 30mm (%) 255
Moissure Content Rest of Sample (%) 25.1
M3ss Surcharge (kg) 45
| Soaking Period (days) 4
Test Condition Soaked
Swell (%) 0.4
Oversize Materal {mm} 19
Oversize Material Included Excluded
Owersize Matenal (%)
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Material Test Report

Report Number:  663444.00-2

138 Number: 1

Date lssusd: 261092017

Client: Stadlfsad Pavements of Austraila

234 Wisemans Fery Road, Somersby NSW 2250

Project Number: 663444.00

Project Nama: Proposed Matena Testing

Project Location: Normshore, Northshore

Work Request: 156

Sampie Number:  17-1580

Dats Sampisd: 319712017

Sampling Method:  Sampied oy Cllent

Remarks: No Curing Required

Lot No: No Curing Period

Material: Sty clay (7% Lime)
California Bearing Ratio (Q113C & Q102A) Min  Max
CER % (31 2.5mm) 26
CBR % (315 mm) 25
CER % 26 |
Method of Compactve ESort Standard
Method used to Determine MOD
Addive Type Ume
Addive Percent (%) 7
Maximum Dry Danstty itm”) 1824
Cotimum Moisture Content (%) 204
Target Dry Denslty {thm*) 1.578
Achieved Dry Denslty (Ym™) 1.577
Targe: Laboratory Denslty Ratio (%) a7
Laboratory Density Rafio (%) 97.1
Target Molsture Content (%) 20.4
Achieved Molsture Consent (%) 203
Target Laboratory Molsture Ratio (%) 100
Laboratory Molsiure Ratio (%) 985
Dry Denslty after Soaking (tim®) 1.564
Fleid Moisture Content (%) 56
Moisturs Coment at Placement (%) 20.3
Moisturs Content Top 30mm (%) 26.1
Moisiure Content Rast of Sampie (%) 224
Mass 3urenagg ]!Ql 4.
Soaking Perod (days) a
Test Condition Soaked
Swell (%) Jok]
Cuersize Matenal (mm) 19
Oversize Matenal Includzd Excluded
Cwearsize Matenal (%)

Appted Load (kN)

Tacansnany

Frakrevwist |

']Douglas Partners

(O

Douglas Partners Pry Lid
Townsvile Ladboratory
23 Civli Road GARBUTT QLD 4814

Phone: §

T) 4778 9856

Fax: (0734725 1224
Emal: dean.polcck POougiaspaniners com.au
Azcrediied %or compiance with ISONEC 17025 - Testng

(yedsrt

Approved Signatory: Dean Polock
NATA Accredited Laboratory Number: 828

NATA
v

g

Callfornia Bsaring Ratlo

. o

Penetration (mm)

—— Pt *)! *f
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m Douglas Partners

Geotechnics | Environment | Groundwater

Determination of Unconfined Compressive Strength

Of Stabilised Materials

Douglas Parners Py Ld
ABN 75 053 880 117
WWW.S0LGRI partners. com su
26 Cwvi Road

Garbutt QLD 4814

Phore (07) 4776 9566

Fax {07) 4725 1224

Client : Stabilised Pavements of Australia
Project Title : Proposed Material Testing
Project Location: Northshore

Sample Location:

DP Project No.: 663444
Report No. : T17-197
Report Date : 3/10/2017

Date Sampled : 31/07/2017

Request / Order No: Sample No.: 17-156A
Lot Number: Chainage: Offset:
Material Description:  Silty clay (No cure) Comp Standard: STD
Design / Field Check: Sample Method: DP Eng
Stabilising Agent(s):  Hydrated Lime Agent Source: Bag
Test Methods: Q115, Q135A, Q1358, Q102A Page: 10f1
Target Relative Compaction 100 %
Target Compaction Moisture Content 100 %
Total Stabilising Agent Content (%) 1 3 5
Curing Period {days) 28 28 28
Maximum Dry Density (tm*) 1.624 1.624 1.624
Optimum Moisture Content (%) 20.4 204 20.4
Achieved Compacted Dry Density (vem™| 1.623 | 1.623 | 1821 | 1.623 | 1.621]|1.622|1.625] 1.625 | 1.625
Acheved Relative Compaction (%) 999 | 999 | 998 | 999 [ 998 | 99.8 |100.1] 100.1 [ 100.1
Achieved Compaction Moisture Content (%) 206 | 206 | 206 | 206 | 206 | 206|204 | 204 | 204
Achieved Percentage of OMC (%) 101 101 101 101 | 109 | 101 | 100 100 100
Capping of Upper Loaded Face (YIN)[ y y y y y y ¥ ¥ Y
Unconfined Compressive Strength {MPa)| 0.2 0.2 0.2 05 | 05| 04 | 05 0.5 0.5
Average UCS (MPa) 0.2 0.5 0.5
0.6
05 -
0.4
R &
z £ 03
g 8
g 02 4
|l
o
§ z o | L]
: = W O [0 O O | | [ ]
z 0 1 2 3 4 5 6
¢ Stabilizing Agent Content (%)
Remarks First Content; -
* Remarks Second Content: -
§ Remarks Third Content: -
E NATA NATA Accredited Laboratory Number: 828 @Mé
é The resuls of Do tess, catbeations andior -
B ssimoven v Deiorarts nclodes o Uik Secmst o0 Testea: sG Dean Pollock
2 TOSIONGRY  Accrmsien for compsinca wih SONEC 17025 Cneciea:  DCP Laboratory Manager
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m Douglas Partners

Geotechnics | Environment | Groundwater

Douglas Parners Pry Lig
ABN 75 053 980 197

www douglaspartiners.com.au

Determination of Unconfined Compressive Strength

Of Stabilised Materials

29 Cvl Road

Gartutt CLO 4814
Phaone (OT) 4779 Ba6S
Fax (U7) 4725 1224

Client : Stabilised Pavements of Australia DP Project No. : 663444
Project Title ; Proposed Material Testing Report No, : T17-198
Project Location: Northshore Report Date : 4/10/2017
Sample Location: Date Sampled : 31/07/2017
Request / Order No: Sample No.: 17-156A
Lot Number: Chainage: Offset:
Material Description:  Silty clay (No cure) Comp Standard: STD
Design / Field Check: Sample Method: DP Eng
Stabilising Agent(s):  Hydrated Lime Agent Source: Bag
Test Methods: Q115, Q135A, Q1358, Q102A Page: 1of1
Target Relative Compaction 100 %
Target Compaction Moisture Content 100 %
Total Stabilising Agent Content (%) T #N/A #NIA
Curing Period (days) 28 - =
Maximum Dry Density (m°) 1,624 E =
Optimum Molsture Content (%) 204 - -
Achieved Compacted Dry Density (um®)| 1.625 | 1.627 | 1.625 R - - - -
Acheved Relative Compaction (%)| 100.0 | 100.2 | 100.0 - - - - -
Achieved Compaction Moisture Content (%) 20.2 | 20.2 | 202 - - - - -
Achleved Percentage of OMC (%) 99 99 99 - - - - -
Capping of Upper Loaded Face (YIN)| v y y - - - -
Unconfined Compressive Strength (MPa)| 06 0.6 0.6 - - -
Average UCS (MPa) 0.6 - -
S — r S —
! \
06 +——— f o O B v
05 | 4 ._,..____._,_...A..l. .....
g T os - L
z A
= 0.3 ¢ > o ) T ) Y PR Y ) B N B |
P 8%
g goz—»—-~~-~»—-«— -
o
g i ST o I O SN TR 01 S A O (3 /0 S 1 0 G0 5 O 0 !
H 0 1 2 3 a 6 7 8
» Stabilising Agent Content (%)
Remarks First Content: -
* Remarks Second Content: -
; Remarks Third Content:
g NATA NATA Accredited Laboratory Number: 828 W
-3 The results of Ihe %esis, CaRbn ons ana'o!
; TECHMICAL fracosbiexs k«;::‘::;;:lvlnwn". L sG Dean Pollock
D Comeerawcs Accrodies ki comgiane win ISOZEC 17025 theckes:  DCP Laboratory Manager
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Douglas Partners

Geotechnics | Environment | Groundwater

Ocuglas Pamners Pty Lad
ABN 75 053 880 117

WWW AOUDIREEATNers Com 3y

Determination of Unconfined Compressive Strength

Of Stabilised Materials

28 Cwvil Rood

Garbutt GLD 4514
Phane (07) 4778 9866
Fax (07) 4725 1224

Client : Stabilised Pavements of Australia DP Project No. : 663444
Project Title : Proposed Material Testing Report No. : T17-199
Project Location: Northshore Report Date : 4/10/12017
Sample Location: Date Sampled : 31/07/2017
Request / Order No: Sample No.: 17-156E
Lot Number: Chainage: Offset:
Material Description:  Siity clay (24 hour cure) Comp Standard: STD
Design / Field Check: Sample Method: DP Eng
Stabilising Agent(s):  Hydrated Lime Agent Source: Bag
Test Methods: Q115, Q135A, Q1358, Q102A Page: 10f1
Target Relative Campaction 100 %
Target Compaction Moisture Content 100 %
Total Stabilising Agent Content (%) 1 3 5
Curing Period (days) 28 28 28
Maximum Dry Density (tm®) 1.624 1.624 1.624
Optimum Moisture Content (%) 204 204 20.4
Achieved Compacted Dry Density (Um’) 1.622 | 1628 | 1.626 | 1.627 | 1.632|1.634|1.630| 1.630 | 1.628
Acheved Relative Compaction (%) 99.9 | 100.2 | 100.1 | 100.2 | 100.5/100.6]100.4] 100.4 [ 100.3
Achieved Compaction Maisture Content (%) 205 | 205 | 205 | 203 | 203} 203|204 | 204 | 204
Achieved Percentage of OMC (%)| 100 100 100 99 99 99 | 100 100 100
Capping of Upper Loaded Face (YIN)| v y Y y y y y y Yy
Unconfined Compressive Strength (MPa)| 0.2 0.2 0.2 04 | 04 | 0.3 | 06 0.6 0.5
Average UCS (MPa) 0.2 0.4 0.6
06 - —
05
04 - -
B £
z £ 034
g g
= 02 +—o
g 3 014 | ! T T i e e Et
g 00 b 4 il A
) [ 1 2 3 4 5 6
v Stabilising Agent Content (%)
Remarks First Content:
* Remarks Second Content: -
; Remarks Third Content: -
g NATA ... sccodited Laboratory Number: 528 @M;{
2 AU IR bead g:'::’v""“’:::’::ﬂ‘:::‘:‘lx:lgn\mwnl Tealed SG Dean Pollock
g 33‘.'1’.%". ".\2':1“1:3-:“ .!LT.T.'.'.’\'I’.'SP: go’?ﬁ'cv:xa Chachey DCP Laboratory Manager
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Douglas Partners

Geotechnics | Environment | Groundwater

Douglas Partners Pty Ly

ABN 75 05!

3 800 117

WWW GOUZIRSEMNATS. COm
20 Civi Road

Garbutt QLD 4514
Phone (O7) 4779 0568
Fox {07) 4725 1224

Determination of Unconfined Compressive Strength
Of Stabilised Materials

Client : Stabilised Pavements of Australia DP Project No. : 663444
Project Title : Proposed Material Testing Report No. : T17-200
Project Location: Northshore Report Date :
Sample Location: Date Sampled : 31/07/2017
Request / Order No: Sample No.: 17-156E
Lot Number: Chainage: Offset:
Material Description:  Silty clay (24 hour cure) Comp Standard: STD
Design / Field Check: Sample Method: DP Eng
Stabilising Agent(s): Hydrated Lime Agent Source: Bag
Test Methods: Q115, Q135A, Q1358, Q102A Page: 1of1
Target Relative Compaction 100 %
Target Compaction Moisture Content 100 %
Total Stabilising Agent Content (%) 7 #N/A #NIA
Curing Period (days) 28 - -
Maximum Dry Density (Um) 1.624 E <
Optimum Molsture Content (%) 204 - -
Achieved Compacted Dry Density (m?*)| 1.623 | 1.624 | 1.624 - 2 - = -
Acheved Relative Compaction (%) 989 | 100.0 | 100.0 - - - - -
Achieved Compaction Moisture Content (%) 206 | 206 | 20.6 - - - - -
Achieved Percentage of OMC (%) 101 101 101 - - - - -
Capping of Upper Loaded Face (YIN) vy i y =
Unconfined Compressive Strength (MPa)| 06 0.6 0.6 - - -
Average UCS (MPa) 0.6 - -
Y] | |
o 6 4——e - - ——— T T 11
06+ o o ]
= S i I 0 I L LEME S Y S S5 I L U A A 1A
E E 1
a n |
] o 03 - —
¥ ; " \
g g {3 T I S W S N TS S i W S T ST T I TS S T T W S N _— S .
3 Z 01}
_Q, 0.0 : 4 R
] 0 1 2 3 a 6 7 8
= Stabilising Agent Content (%)
Remarks First Content; -
2 Remarks Second Content: -
,i.‘ Remarks Third Content; -
s
3 NATA Accredited Laboratory Number: 828
s - mw:%ﬂ%ﬁbﬁm%?suo Tectos SG Dean Policck
3 I Al tor comaiance weh FSOILE 17525 thesed:  DCP Laboratory Manager
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BRISEANE LABORATORY
46 Gnee Sireet Clontar? Q 4013
www.sqanet.su Phore: |0T) 32548755

Fax: (07) 328484331

SOUTH QLD SOILS PTY LTD
ATZ 08 TRUST ABN 35229054812
Report No: MAT:$172-2181
- fanue No. 1
Material Test Report
Client: s P /\ Aot x arglnion wn SORSC 1TESE
433 Montague Road
WestEng Qid 4101 NA ’
é.S B
No  Approved Sgnetory Gestmm Nard
Project: Sampies Submited %or Testing =
Gt of . mupyoonr
THS SOCUMENT SHALL MOT B SESRCOUCED EX0EPT W RALL
Sample Details
General Looation: Norzhore,
Sample ID: S172-2181
Tect Requect No: 131
Sampled By: Cherz
Sampling Method: Campiad by Cilent- tested as recleved
Date Zampled: 30072097
Souroe: Insitu Materiy
Material: Proposed Materisl Testing
Material Decoription: Sanay Sity Clay
Looation: Northzhcre, Client Sample No: 17-121A
Test Results
Decoription Methoc Recult Limits
Date Test Ctarteg Q1250 24052017
Adaitive Type NA
Adagitive Froportion (%) oo
Maximum Dry Density {tm3) 1744
Optimum Moisture Content (%) 172
Specifed Dry Density tm3) 1.735
Speci®ed Moisture Content (%) 175
Initial Height of Specimen (mm) 112
Rize Time (Hours) 20
CAPILLARY RIZE (%) 100
Date Tested 24082017
IComments
NATA Endomsement does not cover Naamun Ory Derslly 8 Optimum Nosture Cortent
Sampled by Cient Tesisd aa reosived

Forn Mo W08 Mgt Mo VAT S T80 © 20002018 CEATLAS Sy JomaredE s T ooen FQ‘ 147
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SQS.e

SOUTH QLD SOILS PTY LTD

ABN IZJRRCSSEL2

ATE RS TRUSY

BRISBANE LABORATORY
46 Grice Street Clontar? Q 4093
Phore: (07) 32348756

Fax: (O7) 32844331

Report No: MAT:$172-2364
fase No: 1

Material Test Report
Client:
Dougas Farmners Pty Lid
23 Civll Roxd
Garbuft Qig 4814

Projeot Submittes sampile for testing.

A S
hu l\m](_k\ :

Mo Agproved Sgnatory: Mark Mecder

st Cate of i |SERACO1 S
TS DOCUNENT SMALL MOT BE RESROOUCED EX0EFT P
3 je Details
Sampie D: S172-2354
Sampled By: Client
Sampling Method: Sampied by Cilent.
Date Sampled: 317017
Source: As Per Locaton
Material: Proposed Matenal Testing
Material Decoription: Sity Clay
Loocation: Noethzhore, Sampie 1
Test Results
Decoription Methoo Recult Limits
Date Test Starteg Q1250 €032017
Agditve Type Hydrated Lime (Cllent Suppied)
Adgitive Proportion (%) 30
Maximum Dry Density (t'm3) 1824
Optimum Moisture Content (%) 04
Specifed Dry Density (tm3) 1824
Specifed Mcizture Content (%) w0a
Initisl Height of Speciren (mm) 114
Rize Time (~ours) 3s
CAPILLARY RIZE (%) 100
Date Tesied 14032017
IComments
Vartation to test method
Eposmen nX cwed for 23 days s regussted by deet
MDD ane S NC supplied by chent - Cliert Reference No 17-156A
Achieved Compacted Cry Denally. 1543 dmE and Compacted Moisture Corndent 20.0%
Fore Mo 1R Report Mo WAT 37720084 © 2000 2014 R AT oy Soecaedl 3 T com pm1d5
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SQS......

SOUTH QLD SOILS PTY LTD

AT= £33 TRUSY AN IE 203054802

BRIZEANE LABORATORY
46 Grice Street Clontyr’ Q 4013
Phore: |07) 32348756

Fax: (07) 32844331

Report No: MAT:$172-2365
Iasce No: 1

Material Test Report

Client:
Douglas Partners Pty Lid
22 Civll Road
Garputt Qua 4894

Project Submittea sampie for testing.

A Acontied b coinghance w8 SCAEC IO
NATA
k.ul\ml’k\_ :

No Agproved Sgnstory: Mk Maddes
o
Cote of lusw.  (SAmOUN Y
THS SOCUNENY SHaLs ZCT R RESROOUCED EXCERT M RAL

Period as requested by chant

MOD ant O N.C sppiied by chent - Clant Referencs Ne 17-1584

Achieved Cotpacted Dry Denally: 1539 911G and Compacted Moistue Content 1995
Pore Mo 108 Repat Mo WAT ST20088 © HodJore OEITLa Sy Specawld £ 7 com

Sample Details
Sampie D: S172-2385
Sampled Sy: Chient
Sampling Method: Sampied by Client.
Date Sampled: 31072097
Souroe: Az Per Locadon
Material: Proposed Material Testing
Material Decoription: Sity Clay
Looation: Northshore, Sampie 2
Test Results
Decoription Method Recult Limite
Date Test Started Q1250 082017
Agditive Type Hydrated Lime (Cllent Suppied)
Additive Proportion (%) 30
Maximum Dry Density (t'm3) 1524
Optmum Moisture Content (%) 204
Spectied Dry Density (tm3) 1524
Specifed Moisture Content (%) 04
Inital Height of Specimen imm) 114
Rise Time (Hours) 10
CAPILLARY RISE (%) 100
Date Tested 1500372017
IComments

Viariation to test method Specimen not cured fur 28 days Tt Mix S0% Adcitve and 50% Witer, 2nd Mix 50% Additve and 505 Wiater over 24 Hour

Page 148
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