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REPORT ON SLOPE STABILITY ASSESSMENT
LOT 5 OF PROPOSED SUBDIVISION OF
LOT 4 ON DP 1054848
~ STOTT STREET - BILAMBIL HEIGHTS

INTRODUCTION

Maiden Geotechnics is pleased to present herein, a report on slope stability
assessment of Lot 5 of proposed subdivision of Lot 4 'on DP 1054848 on Stott
Street, Bilambil, as commissioned by Messrs Jim and Les Dickinson for the
partially fulfilment of the subdivision development application requirements.

The scope of work includes establishment of the existing ground conditions for
the modelling and assessment of the long-term stability of the slopes, and to
advise on precautionary measures for ensuring and/or maintaining the
stability of the slopes for future buildings and other engineering structures.

The report also examines the sultability of various footing systems for the
support of future buildings across the site, and classification of the site in
accordance with the Australian Standard AS2870 ~ 1998.

EXISTING SITE FEATURES -

Stott Street in Bilambil Heights is just under 0.5km from Piggabeen Road
through Skyline Drive. The subject site is made up of two sections as shown
on the site plan provided. The two sections are herein referred to Site A and
Site B. Site A extends westward from Stott Street, and is diréctly opposite a
hew Agtmmgé‘L;lﬁc]é}ic_:c—nuﬁs:t‘rﬁ_c_:ﬁt—)}{ and near completion at
the time of this investigation,

It is 165.8 metres long a!ong' Stolt Street, and approximately 75 and 230
metres wide, respectively at the northern and southern ends. The ground
surface slopes gently at an estimated grade of 1 in 18 into a steep escarpment
at the western extremities. At the time of this investigation, the site was
sparsely vegetated at the northern half. The southern half was being used for

fruit farming.
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Site B is situated behind the aged care facility at the eastern side. Access Is by
a private community road from Stott Street cul-de-sac. Mt measures
approximately 25m, and 50m and 100m at the northern and southern ends,

and the mid-sections respectively,
It extends some 150m in the north-south diraction,

The site overlooks the Tweed River and slopes at an estlmated surface grade of
1in 5 towards the east. The ground surface was heavily vegetated at the time
of this Investigation.

INVESTIGATION TECHNIQUES

3.1 Field Tests

Fifteen (15) test pits, eleven at Site A and four at Site B were excavated
across the two sites to determine the subsurface conditions. The test pit were
either terminated on refusal or extended to the maximum reach of the
excavation machine. The maximum depths varied between 1.1 and 2.7 meftres.
Hitachi Zaxis 30U mini-excavator was used for the test pits excavation.

In-situ tests included dynamic cone penetrometer (DCP) tests at selected test
pit locations, and pocket penetrometer tests on the sides of the test pits. The
test pits locations are shown the site Plan (figure A1) and presented as part
of the appendix. An experlenced geotechnical engineer supervised the
fleldwork. | |

3.2 Laboratory Tests

Laboratory classification tests, i.e. determination of Atterberg limits, linear

~ shrinkage and in-situ moi‘sture contents, were conducied on representative

samples. The detailed test results are also contained in the appendix. A
summary is presented in table 3.1 bslow.
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Table 3.1 - Summary of Laboratory Classification Tests Results
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appeared to have been controlled filled. The estimated fill

Test | Depth [ LL PL Pi LS M/C
E(i)t, (m) | (%) (%) | (%) [ (%) [ (%)
3 1.6 67 31 36 | 18.5 | 23.6
4 1.0 89 38 33 | 14.5 -
5 1.2 77 34 43 17 32.5
11 1.0 58 37 21 16.5 | 33.3

GROUND CONDITIONS
4.1

The site is situated within the meta-sedimentary Neranleigh-Fernvale Beds.
The main rock units include shales and sandstones, and some basalt and

Regional Geology

argillaceous rocks.

4.2 Results of Test Pits Excavations

4.2.1 Fiil
Significant amount of fill was identified at the locations of test pits 4, 5, 8A,
6B, 7, 8 and 9, At the locations of test pit 6A, 6B and 7, the filll consisied of
roiten vegetation and other organics. At other locations, the fill material
included imported “soft” shale fragments and silty clays of similar
characteristics as the residual soil. The sflty clays and shale fragments
depths at the

various test pits locations are summarised in table 4.1.
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Table 4.1 ~ Estimated fill depths at the test pit locations

Location Approximate
(Test Pit No.) Fill Depth
(m)
1.0
5 0.6
6A 2.0
6B 1.0
2.2
1.5
0.6
10 0.3

4.2.2 Residual Soil

The residual soil consists of silty clays and dlayey slit of high plasticity and
generally very stiff to hard in consistencies. Bedrock was not intercepted at
the test pits termination depths, The soil profiles were generally dry or
slightly moist, with the in-situ moisture contents generally falling within
the plastics limits. No seepags was observed In any of the test pits
excavation. The attached test pit logs contained the detalled sub-surface
stratification.

STABILITY EVALUATION

" 5.1 Analyses

Qualitative and quantitative analyses of the overall site slopes stability
assessments are presented, herein. The quéntitativen analyses were carried
out on a typical cross sections across Site A and Site B. The sections were
analysed with the slide (version 2.2} slope stability software. The analyses
were based on Bishop’s simplified methodology the analysis covered both the
short-term  (total stress analysis) and the long-term (effeclive stress
analysis) conditions.

The analytical sections were derived from the surface contours provided, and
the sub-surface profile identified on the test pit logs. Available contours
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from aerial photographs have been adopted at the western extremities of Site
A, and the steep slope along the eastern boundary of Site B.

The design parameters used in the geotechnical models were based on previous
experience and reported information on similar materials and strength
characteristics. A range of values was investigated. The values summarised
in table 5.1 are those used to derive the final stability plots contained In the
appendix of this report.

Table 5.1 - Adoptied Parameters for the Slope Stability Analyses

Material Cohesion Friction Angle| Bulk Density
(kPa) (Deg.) (kn/m3)
Compacted fili 5 26 20
Soft organic clay 0 15 18
fill
Very stiff to hard 10 30 20
residual clay

ey

For the short-term condition, cohesion values of 100 kPa for the compacted
fill and 200 kPa for the residual soll, and friction angle of 0 degrees were
adopted. A seismic coefficient of 0.6 was Incorporated in all the analyses.

5.2 Results of Stability Analyses

5.2.1 Stablility of Site A
Outside the organic fill (area of test pits 6, 6A & 7) the minimum factor of
safely is in excess of 2.0. Across the otganic fill, -the minimum factor of
safety for the long-term is below unily. However, the long-term factor of

 safety can be brought to 2.0 or higher If the organic fill_is_replaced with
':compacted clayey fill. For the short term analysis, the minimum factors of

safely are also in excess of 2 outside the “organic-fill" area.

5.2.2 Stability of Site B

The minimum factors of safety for Site B is in excess of 3.0 for the short-
term conditions, and greater than 2.0 for the long-term.
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DISCUSSION
6.1 General

The factors of safely against failure of the existing slopes are generally in
excess of 2.0 and hence, adequate m_p_rggosed development to proceed.
The following specific Issues, however, need to be addressed fo ensure
adequate stability of the entire site.

6.2 Organic fill — Site A

The organic fill identified at the areas of test pits 6, 6A & 7 should be
removed and replaced wnth compacted clay fill. The imported fill shall be of

fow to medium plasuclty clays/gravelly clays/sandy clay, and should be
compacted to dry density ratio of not less than 100% {standard).

6.3 Stockpile ~ Site B

The existing stockpile between the subject site and the aged care facility is
not likely to be stable in the long-term. It is, however, understood that the
entire stockplle shall be removed upon completion of the age care facllities.

It is recommended that this office be contacted for the inspection of the
excavation works to ensure that adequaie stable batter slopes are maintained.

SITE CLASSIFICATION

The uliimate site classification of each allotment shall depend on the ground
conditions at the time of construction. Any modification to the existing site
conditions, either through excavation or filling, shaH invariably alter the
site classification assigned herein.

It Is therefore recommended that individual allotments classified prior to
undertaking documentations. For the preliminary site assessment, an
overall site classification of Class H is assigned to Site A and Site B.
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FOUNDATIONS

Beam and pier foundation systems are recommended for major buildings
across the site. Slab-bn-ground fooling systems shall be suitable provided
that boted plers penetrating the natural soll profile, and founded at least
2.0m below the existing ground surface, is provided beneath the main beams.
Isolated columns may be supported on pad footings, which should be founded at
least 0.3m into the natural soil profile.

The following allowable bearing pressures are recommended for the footing

design.

Slab-on-ground 100 kPa
Pad 150 kPa
Piers 300 kPa
DRAINAGE

The site is susceptible to surface runoff and sub-surface Infiltration.
Adequate sile drainage should Include interception of sub-surface Infiltration
during major rainfall events, This may be achieved by extending perimeter
spoon drains by at least 200mm into the natural soil profile. Cut-off spoon
drains should be provided along the northern, southern and eastern sides (at

‘Site A) and the northern, southern and western sides at Site B.

Should you have any queries or require any additional information, please do not

hesitate to contact Ohene K, Yeboah at this office.

M.LE.Aust.,, M.A¢
B,Sc.(Hons. Civi

aiden technics

M. Eng.Sc.(Melb.),

Grad.Dip.Comp.{Mcnash)
Director
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GOLD COAST

MAIDEN GEOTECHNICS

Unit 3-5/9 Brendan Drive NERANG
Phone: (07) 5596 2122 Fax: (07) 5596 1650

BRISBANE

14 Musgrave Avenue COOPERS PLAINS
i ) Phone: (07) 3875 2488 Fax: (07) 3875 1915
Postal Address: PO Box 2079 Nerang East, Qld 4211, AusLm,Jia Email: gmaiden@winshop.com.au

TEST PIT LOG
CLIENT Jim & Les Dickinson Job No. NO/03/699
PROJECT Stability Assessment Proposed Subdivision Test Pit No: |
LOCATION Yot 2 DP961928 & Lot 4 DP1054848 Test Pit Incl.  Vertical
Stott Street, Bilambil Heights Page 1 of 1
Logged By: O.K.Y. Date: 13/11/2003 Checked By: O.K.Y.
S -
PTE INSITU TESTING
DLI)’ Hog 2 PROFILE DESCRIPTION CONSISTENCY COMMENTS
(m N Depth(m)] Resulis
O
Silty CLAY (CH), high plasticity, stiff, red, stiff ba@
moist. Contains boulders. 0.0-0.5m
02— ‘
ns .|
0.7
~j CLAY (CI), medium plasticity, hard, grey hard
10—/ mnattling red, moist. Highly fissured.
16 _ |
CLAY (CI), medium plasticity, hard, brown, hard
dry. Highly fissured.
20 —p—— D@20m
(s CLAY (CD), low plasticity, hard, brownish grey hard D @ 2.5m
27 {()@’ojlflo/\y,), dry.
0 J—
ofal depth = 2.7m
177
40 — ,
DRILL TYPE: Hitachi Zaxis 304 mini excavator Groundwater: NI
US0 = Undisturbed SOmm dfameter Tube Sample *¥*" Bit Refusal - Maximum .Dcpth of Peneiration by “V" Bit
SPT = Standard Penetration Test “T/C” Bit Refusal - Maximum Depth of Penetration by “T/C” Bit
D = Disturbed Sample PS = Piston Sample
| 8 = Vane Shear Value (kPa) )
PP = Pocket Penctrometer Reading (kPa)
PT = Penctration Test




MAIDEN GEOTECHNICS

GOLD COAST BRISBANE
Unit 3-5/9 Brendan Drive NERANG {4 Musgrave Avenue COOPERS PLAINS
Phoune: (07} 5596 2122 Fax: (07) 5596 1650 Phone: (07) 3875 2488 Fax: {073 3875 1915
Postal Address: PO Box 2079 Nerang East, QId 42 1, ALg_sl;_ailia Email: gmaiden®@winshop.com.au
TEST PIT LOG
CLIENT Jim & Les Dickinson Job No. NO/3/699
PROJECT Stabiliky Assessment Proposed Subdivision Test Pit No; 2
LOCATION Lot 2 DP961928 & Lotd DP1054848 Test Pit Incl. Vertical
Stott Street, Bilambil Heights _ Page 1 of 1
Logged By: O.K.Y. Date:  13/11/2003 Checked By: O.K.Y.
[3)
EPTI INSITU TESTING
”LP)T g, " PROFILE DESCRIPTION CONSISTENCY COMMENTS
(m 3 3 Depth(m)| Results
O
Silty CLAY (CH), high plasticity, stiff, red, stiff
moist. Contains boulders.
( 0.2 ]
0.5 —]
07
—____I Silty CLAY (CI), medium plasticity, hard, hard
10 ™| reddish brown to brown, dry. Contains lenses of
| sandstone conglomerates.
20 —y—
I
X ‘Fotal depth = 2.1m
3.0 —
4.0 7
DRILL TYPE: Hitachi Zaxis 304 mini excavator : Groundwater: NiJ,
'Us0 = Undisturbed SOmm diameter Tube Sample’ “V” Bit Refusal - Maximum Depth of Penetration by “V* Bit
SPT = Standard Penetration Test “T/C” Bit Refusal - Maximum Depth of Penetration by “T/C” Bit
D = Disturbed Sample PS = Piston Sample
s = Vane Shear Value (kPa)
PP = Pocket Penctrometer Reading (kPa)
PT = Penctration Test




MAIDEN GEOTECHNICS

GOLD COAST BRISBANE
Unit 3-5/9 Brendan Drive NERANG 14 Musgrave Avenue COOPERS PLAINS
Phone: (07) 5596 2122 Fax: (07) 5596 1650 Phone: (07) 3875 2488 Fax: (07) 3875 (915
Postal Address: PO Box 2079 Nerang East, Qid 4211, Augtralia Email: gmaiden@winshop.com.au .
TEST PIT LOG
CLIENT Jim & Les Dickinson Job Neo. NO/03/699
PROJECT Stability Assessment Proposed Subdivision ‘ Test Pit No: 3
LOCATION Lot 2 DP961928 & Lot 4 DP1054848 Test Pit Incl.  Vertical
Stott Street, Bilambil Heights : Page1of 1 )
Logged By: O.K.Y. Date: 13/t 1/2003 Checked By: O.K.Y.
O
DEPTH INSITU TESTING
(m) Ee PROFILE DESCRIPTION CONSISTENCY CONMMENTS
% 3 Depth{m) Results
//// Fill - Clayey GRAVEL(GC), medium dense, medium
01 /4 coarse grained, dark brown, dry. dense
0.2 '
Clayey SILT(MH)}, high plasticity, hard, hard
brown, dry.
G5 -
10 D @ [.0m
CLAY (CI), medium plasticity, hard, greenish hard
grey, dry. PP>600kPa
[.5
CLAY (CI-CH), medium to high plasticity, hard D@ l.6m
hard, red mottling grey, dry.
PP>600 kPa
20 Total depth = 2.0m
i
3.0 —
4.0
DRILL TYPE: Hitachi Zaxis 304 mini excavator Groundwater: NIL
US0 = Undisturbed 50mm diamefer Tube Sample “V* Bit Refusal - Maximum Depth of Penetration by “V” Bit
SPT = Standard Penctration Test “T/C" Bit Refusal - Maximum Depth of Penetration by “T/C* Bit
D = Disturbed Sample PS = Piston Sample
s = Vape Shear Value (kPa)
PP = Ppocket Penctrometer Reading (kPa)
PT = Penelration Test




MAIDEN GEOTECHNICS

GOLD COAST BRISBANLE
Unit 3-5/9 Brendan Prive NERANG 14 Musgrave Avenue COOPERS PLAINS
“Phone: (07) 5596 2122 Fax: (07) 5596 1650 Phone: (07) 3875 2488 Fax: (07) 3875 1915
Postal Address: PO Box 2079 Nerang East, Qld 4211, Australia Email: gmaiden@winshop.com.au .
[ TEST PIT LOG
CLIENT Jim & Les Dickinson ‘|Job No. NO/O'%/699
PROJECT Stability Assessment Proposed Subdivision ' Test Pit No. 4
LOCATION  Lot2 DP961928 & Lot 4 DP1054848 Test Pit Incl.  Vertical
Stott Street, Bilambil Heights ) Page 1 of 1
Logged By: O.K.Y. Date: 13/11/2003 Checked By: O.K.Y.
3]
DEPTII INSITU TESTING
(m) 3 8 PROFILE DESCRIPTION CONSISTENCY - COMMENTS
% = - Depth{m)f  Resnlts
7 Fill - Clayey GRAVEL(GC), medium denso, medium
0. / coarse grained, dark brown, dry. dense
02| %
O_L_%
% PP>600kPa
1.0— /'/
Silty CLAY (CI-CH), medium to high plasticity, hard D @ 1.0m
hard, pale brown, dry, :
2.0
2.1
( Total depth = 2.0m
3.0—
4.0
DRILYL TYPE: Hitachi Zaxis 304 mini excavator Groundwater: NJL
US0 = Undisturbed 50mm diameter Tube Sample “V Bit Refusal - Maximum Depth of Penetration by “V” Bit
SPT = Standard Penctration Test “T/C” Bit Refusal - Maximum Depth of Penetration by “TIC” Bit
D" = Disturbed Sample ' PS = Piston Sample
S = VaneShear Value (kPa)
pPp Pocket Penctrometer Reading (kPa)

Penetration Test

3




MAIDEN GEOTECHNICS

GOLD COAST BRISBANE
Unil 3-5/9 Breudan Drive NERANG 14 Musgrave Avenue COOPERS PLAINS
Phone: (07) 55962122 Fax: (07) 5596 1650 Phone: (07) 3875 2488 Fax: (07} 3875 1915
Postal Address: PO Box 2079 Nerang East, Qld 4211, Augtratia Email: gmaiden@winshop.com.au
TEST PIT LOG
CLIENT Jim & Les Dickinson . Job No. NO/03/699
PROJECT Stability Assessment Proposed Subdivision Test Pit No: 5
LOCATION Lot 2 DP961928 & Lot 4 DP1054848 [Test Pit Incl.  Vertical
Stott Street, Bilambil Heights . Page 1 of 1
Logged By: O.K.Y. Date: 13/11/2003 ~ Checked By: O.K.Y.
)
EPT =] INSITU TESTING
DEFIH i © PROFILE DESCRIPTION CONSISTENCY - COMMENTS
(m) S| Depth{in)[  Resnlts
&) .
Fill - Silty CLAY (CI), medium plasticity, stiff, stiff
red/brown, dry.
{ 0.2
05 e /7
0.6 -
=— Clayey SILT (MH), high plasticity, very stiff, very stiff
=—=3 reddish brown, moist. PP>600kPa
1.0
Silty CLAY (CH), high plasticity, hard, blueish D @ 1.0m
grey, moist,
L5 __|
2.0 —
{ 23
Total depth = 2.3m
3.0 —
4.0
DRILL TYPE: Hitachi Zaxis 304 mini excavator Grdundwater: NIL
U50 = Undisturbed SOmm diamieter Tube Sample “V* Bit Refusal - Maximum Depth of chictrat-ion by *“V* Bit
SPT = Standard Penetration Test “I/C" Bit Refusal - Maximum Depth of Penetration by “T/C” Bit
D = Disturbed Sample PS = Piston Sample
S = Vane Shear Value (kPa)
PP = Pocket Pencirometer Reading (kPa)
PT = Penetration Test




MAIDEN GEOTECHNICS

GOLD COAST _ BRISBANE
Unit 3-5/9 Brendan Drive NERANG 14 Musgrave Avenue COOPERS PLAINS
Phone: (G7) 5596 2122 Fax: (07) 5596 1650 Phone: (07) 3875 2488 Fax: (07) 3875 1015
Postal Address: PO Box 2079 Nerang Bast, Qld 421 L, Augtralia Email: gmaiden@winshop.com.au
| TEST PIT LOG
CLIENT Jim & Les Dickinson Job No. NO/03/699
PROJECT Stability Assessment Proposed Subdivision Test Pit No: GA

LOCATION Lot 2 DP961928 & Lot 4 DP1054848

[Test Pit Incl.  Verticat

i Stott Street, Bilambil Heights Page 1 of 1
Logged By: O.K.Y. Date: 13/11/2003 . Checked By: O.K.Y.
[
PTIE | INSITU TESTING
DEPTIT &, PROFILE DESCRIPTION CONSISTENCY COMMENTS
() S S ‘ Depth(m)]  Results
T
FILL - Clayey SILT (MH), high plasticity, toose
————1 loose, reddish brown, dry.
{ 02 =
0.5 —
0.6 _ e
0| FILL - Organic, rotten vegetation, soft. - soft

Boulders encountered immediately beneath the
i rubbish.

31 CILLL ([ Sitiy CLAY (CH), high plasticity, hard.biugieh hard
( \Erey, moist,
Total depth = 2.1m

3.0

4.0
DRILL TYPE: Hitachi Zaxis 304 mini excavator Groundwater: NI
Us0 = Undisturbed 50mm diameter Tube Sample “Y* Bit Refusal - Maximum Depth of Penetration by “V* Bil
SPT = Standard Penetration Test “TfC" Bit Refusal - Maximum Depth of Penetration by “T/C” Bit
b = Disturbed Sample PS = Piston Sample
$ = Vane Shear Value (kPa)
PP Pocket Penetrometer Reading (kPa)

ion

Penetration Test




MAIDEN GEOTECHNICS

GOLD COAST BRISBANE
Unit 3-5/2 Brendan Drive NERANG 14 Musgrave Avenue COOPERS PLAINS
Phone: (07) 5596 2(22 Fax: (07) 5596 1650 Phone: (07} 3875 2488 Fax: (07) 3875 1915
Postal Address: PO Box 2079 Nerang East, Qld 4211, Augtralia Email: gmaiden@winshop.com.au
TEST PIT LOG
CLIENT Jim & Les Dickinson Job No. NO/03/699
PROJECT Stability Assessment Proposed Subdivision Test Pit No: 6B
LOCATION 6t 2 DP961928 & Lot 4 DP1054848 Test Pit Incl.  Vertical
, Stott Street, Bilambil Heights . . Page 1 of 1
Logged By: O.K.Y. Date: 13/11/2003 Checked By: 0O.K.Y.
5 -
ErTH |8 INSITU TESTING
D(m)T ! S g PROFILE DESCRIPTION CONSISTENCY COMMENTS
g =t Depth(im) Results
FILL - Silty CLAY (CH), medium to high {oose
plasticity, loose, dark brown, dry. Contains rotten
02 | vegelation
0.5 —
1O
Silty CLAY (CH), medium plasticity, hard, dark hard
brown, dry. Highly fissured.
15 |
2.0
21
Total depth = 2.1m
3.0
4.0
DRILL TYPE: Hitachi Zaxis 304 mini excavator . Groundwater: NII,
US0 = Undisturbed S0mm diameter Tube Sample “V” Bit Refusal - Maximum.Dcplh of Penetration by “V” Bit
SPT = Standard Penetration Test “T/C" Bit Refusal - Maximum Depth of Penetration by “T/C” Bit
D = Disturbed Sample BPS = Piston Sample
'S = Vane Shear Value (kPs) :
pPp Pocket Penetrometer Reading (kPa)

nrn

PT Penetration Test




MAIDEN GEOTECHNICS

GOLD COAST BRISBANE

Unit 3-5/9 Brendan Drive NBRANG

Phone: (07) 55962122 Fax: {07) 5596 1650
Postal Address: PQ Box 2079 Nerang Bast, Qld 4211, Augtralia Email: gmaiden@winshop.com.au

14 Musgrave Avenue COOPERS PLAINS
Phone: (07) 3875 2488 Fax: (07) 3875 1915 -

PT

Penetration Test

TEST PIT LOG
CLIENT Jim & Les Dickinson Job No. NO/03/699
PROJECT Stability Assessment Proposed Subdivision Test Pit No: 7
LOCATION Lot 2 DP961928 & Lot 4 DP1054848 Test Pit Incl,  Vertical
Stott Street, Bilambil Heights Page 1 of 1
Logged By: OK.Y. Date: 13/11/2003 Checked By: O.K.Y.
O
DEPTH INSITU TESTING
(m)T 3 3 PROFILE DESCRIPTION CONSISTENCY COMMENTS
% 2 Depth(m) _Results
FILL - Silty CLAY (C1), medium plasticity, loose
|| loose, red brown, dry.
[ o2
0.5 e
0.9
M0 FILL - Silty CLAY (CI) and old vegelation rub- | loose
| bish, medium plasticity, loose, brown, dry,
Ls _F—
2.0 [
[ 22
[ | Sitiy CL{-’&Y (CI), medium plasticity, stiff, . stiff
| brown, moist.
2.5
3.0 — Total depth = 2.5m
4.0 —]
DRILL TYPE: Hitachi Zaxis 304 mini excavator Groundwater: NIL
US0 = Undisturbed SOmm diasmeter Tube Sample “V" Bit Refusal - Maximum Depth of Penctration by “V* Bit
SPT = Standard Penetration Test "“T/C" Bit Refusal - Maximum Depth of Penctration by “T/C” Bit
D = Disturbed Sample PS = Piston Sample
S = Vane Shear Value (kPa)
PP = Pocket Penctrometer Reading (kPa)




MAIDEN GEOTECHNICS

GOLD COAST BRISBANE
Unit 3-5/9 Brendan Drive NERANG 14 Musgrave Avenue COOPERS PLAINS
Phone: (07) 5596 2122 Fax: (07) 5596 1650 Plone: (07) 3875 2488 Fax: {07 3875 1915
Postal Address: PO Box 2079 Nerang East, QId 4211, Australia Email: gmaiden @winshop.com.au
TEST PIT LOG
CLIENT Mr Jim Dickinson Job No. NO/03/699
PROJECT Stability Assessment Proposed Subdivision Test Pit No: 8
LOCATION Lot 2 DP961928 & Lot 4 DP1054848 Lest Pit Incl.  Vertical
Stott Street, Bilambil Heights ) Page 1 of 1
Logged By: O.X.Y. Date: [3/11/2003 Checked By: O.KY.
)
DEPTII INSITU TESTING
(m) s:% 2 PROFILE DESCRIPTION CONSISTENCY COMMENTS
g 3 Depih{m) Results
FILL - Gravelly CLAY (CL), low plasticity, medium
medium dense, brown, dry. dense
02
0.5 ——
0.9 [
10—
1.5 R
Silty CLAY (CI-CH) medium to high plasticity, hard
hard, red, moist.
Moisture content < Plastic limil.
2.0
2.5
Total depth = 2.3m
340 —
4.0 —
DRILIL TYPE: Hitachi Zaxis 304 mini excavator Groundwater: NIL
U50 = Undisturbed 50mm diameter Tube Sample “V Bit Refusal - Maximum Depth of Penetration by “V* Bit
SPT = Standard Penetration Test “T/C" Bit Refusal - Maximum Depth of Penetration by “T/C* Bit
D = Disturbed Sample -PS = Piston Sample
S = Vane Shear Value (kPa) : N
PP = Pocket Penctrometer Reading {kPa)

PT = Penetration Test




MAIDEN GEOTECHNICS

GOLD COAST BRISBANE
Unit 3-5/9 Brendan Drive NERANG . 14 Musgrave Avenue COOPERS PLAINS
Phone: (07) 5596 2122 Fax: (07) 5596 1650 Phone: (07) 3875 2488 Eax: (07) 3875 1915
Postal Address: PO Box 2079 Nerang East, QId 421 [, Australia Email: gmaiden@winshop.com.au
_ sl
TEST PIT LOG
CLIENT Jim & Les Dickinson Job No. NO/03/699
PROJECT Stability Assessment Proposed Subdivision Test Pit No: 9
LOCATION Lot 2 DP961928 & Lot 4 DP1054848 Lest Pit Incl.  Vertical
Stott Street, Bilambil Heights Page 1 of 1
Logged By: O.K.Y, Date:  13/11/2003 Checked By: O.K.Y.
0
DEPTII INSITU TESTING '
- i o PROFILE DESCRIPTION CONSISTENCY COMMENTS
) % 2 Depth@m)| Results
FILL - Silty CLAY (CI), medium plasticity, medium
- medium dense, red, dry. Contains minor gravels. dense
{‘ 0.2
03 Silty CLAY (CI) medium plasticity, Rard, red, hard
———1 moist, .
— 1 Moisture content < Plastic limit.
£O0
L5
20 —
23 ——
{
Total depth = 2,3m
30 —
4.0 —7
DRILL TYPE: Hitachi Zaxis 304 mini excavator Groundwater: NII,
U50" = Undisturbed 50"‘-{“ diameter Tube Sample “V"" Bit Refusal - Maximum Depth of Penctration by “V" Bit
SPT = Standard Penetration Test “T/C" Bit Refusal - Maximum Depth of Penctration by “T/C” Bit
D = Disturbed Sample PS = Piston Sample
] S = Vane Shear Value (kPa)
PP = Pockel Penctrometer Reading (kPa)
PT = Penetration Test




MAIDEN GEOTECHNICS

GOLD COAST BRISBANE
Unit 3-5/9 Brendan Drive NERANG 14 Musgrave Avenue COOPERS PLA NS
Phone: (07) 5596 2122 Fax: (07) 5596 1650 Phone: (07) 3875 2488 Fax: (07) 3875 1915
Postal Address: PO Box 2079 Nerang East, Qld 4211, Augtralia Email: gmaiden @winshop.com.au
TEST PIT LOG
CLIENT Jim & Les Dickinson Job No. NO/03/699
PROJECT Stability Assessment Proposed Subdivision Test Pit No: 10
LOCATION 1ot 2 DP961928 & Lot 4 DP1054848 Test Pit Incl.  Vertical
Stott Street, Bilambil Heights ) Page 1 of 1
Logged By: O.K.Y. Date: 13/11/2003 Checked By: O.K.Y.
O
DEPTH INSITU TESTING
kP 5 2 PROFILE DESCRIPTION CONSISTENCY COMMENTS
{m) s ) _
B ! Depth{m) Results
FILL - Silty CLAY (CI), medium plasticity, loose/firm
loose/firm, reddish brown, dry.
02
0.3
Silty CLAY{CI} medium plasticity, very siiit, very stilf
red, moist,
05 —J—o
0.6 N
Silty CLAY (CID, medium plasticity, hard, hard
| greenish grey, moist.
Ho Siity CLAY (CT), high plasticity, suff, pmk SGIT
12 moltling srey, moist. MC>PL
——{ Silty CLAY (CI), high plasticity, very stiff, very stiff
——1| greenish grey, moist,
s ] Moisture Content >Plastic Limit
20 -
‘ 24
25 7
30
DRILL TYPE: Hitachi Zaxis 304 mini excavator Groundwatef: NIL
US0 = Undisturbed S0mm diameter Tube Sample “V" Bit Refusal - Maximum Depth of Penetration by “y» By
SPT = St.andard Penetration Test “T/C” Bit Refusal - Maximum Depth of Penctration by "T/C” Bit
D = Disturbed Sample PS = Piston Sample
S = Vane Shear Value (kPa) )
PP = Pocket Penelrometer Reading (kPa)
PT = Penetration Test




MAIDEN GEOTECHNICS

Trp
PT

Pocket Penctrometer Reading (kPa)
Penetration Test

GOLD COAST BRISBANE
Unit 3-5/9 Brendan Drive NERANG 14 Musgrave Avenue COOPERS PLAINS
Phone: (07) 5596 2122 Fax: (07) 5596 1650 Phone:. (07) 3875 2488 Fax: {07) 3875 1915
Postal Address: PO Box 2079 Nerang East, QId 4211, Augtralia Email: gmaiden@winshop.com.au
TEST PIT LOG
CLIENT Jim & Les Dickinson Job No. NO/03/699
PROJECT Stability Assessment Proposed Subdivision Test Pit No: 11
LOCATION Lot 2 DP961928 & Lot 4 DP1054848 Test Pit Incl.  Vertical
. Stott Street, Bilambil Heights - L Page 1 of 1
Logged By: O.K.Y. Date: 13/11/2003 Checked By: 0O.K.Y.
O
CPTL INSITU TESTING
DEP)T H e 2 PROFILE DESCRIPTION CONSISTENCY COMMENTS
(m g ] Depth(m) Results
8y TOPSOIL - Clayey SILTQMH), dark brown.
02 &
Silty CLAY (CH) high plasticity, hard,dark hard
brown, dry.
9.5 —
1.0 —
15 |
20
' Total Depth = 2.0m
25 T
3.0 —
40—
DRILL TYPE: Hitachi Zaxis 304 mini excavator Groundwater: NIL
US0 = Undisturbed 50mm diameter Tube Sample “V* Bit Refusal - Maximum Depth of Penetration by "y Bt
SPT = Standard Penetration Test “I/C" Bit Refusal - Maximum Depth of Penetration by “T/C" Bit
D = Disturbed Sample PS = Piston Sample
8 = Vane Shear Value (kPa)




MAIDEN GEOTECHNICS

GOLD COAST BRISBANE
Unit 3-5/9 Brendan Drive NERANG 14 Musgrave Avenue COOPERS PLAINS
Phone: (07) 5596 2122 Fax: (07} 5596 1650 Phone: (07) 3875 2488 Fax: (07) 3875 1915
Postal Address: PO Box 2079 Nerang East, Qld 4211, Australia Email: gmaiden@winshop.com.au
_ : TEST PIT LOG |
CLIENT Jim & Les Dickinson Job No. NO/03/699
PROJECT Stability Assessment Proposed Subdivision Test Pit No: 2
LOCATION Lot 2 DP961928 & Lot 4 DP1054848 Lest Pit Incl. Vertical
] Stott Street, Bilambil Heights . ) Page 1 of 1
Logged By: O.K.Y. Date: 13/11/2003 Checked By: O.K.Y.
O
RPTH INSITU TESTING
DEPTI ?ﬁ 8 PROFILE DESCRIPTION CONSISTENCY COMMENTS
{m) N Depth(m) Results
1
i TOPSOIL - Clayey Silt (M), dark
brown.
0.2 s
Silty CLAY (CH), high plasticity, hard, dark hard
brown, dry.
0.5
1.8 =
15 |
2.0
. Total Depth = 2.0m.
25 7
3.0 —
4.0 —]
DRILL TYPE:; Hitachi Zaxis 304 mini excavator Groundwater: NIL
US0 = Undisturbed 50mm didmeter Tube Sample “V" Bit Refusal - Maximum Depth of Penetration by “V” Bit
SPT = Standard Penetration Test “T/C" Bit Refusal - Maximum Depth of Penetration by “T/C" Bit
D = Disturbed Sample PS = Piston Sample
43S = Vane Shear Value (kPa)
PP = Pocket Penetrometer Reading (kPa)
PT = Penectration Test




MAIDEN GEOTECHNICS

GOLD COAST BRISBANE
Unit 3-5/9 Brendan Drive NBRANG 14 Musgrave Avenue COOPERS PLAINS
Phone: (07} 5596 2122 Fax: (07) 5596 1650 Phone: (07) 3875 2488 Fax: (07) 3875 1915
Postal Address: PO Box 2079 Nerang East, QId 4211, Au‘gtgz}i'ia Email: gmaiden@winshop.com.au
JTEST PIT LOG
CLIENT Jim & Les Dickinson . Job No. NO/03/699
PROJECT Stability Assessment Proposed Subdivision Test Pit No: 13
LOCATION Lot 2DP961928 & Lot 4 DP1054848 Test Pit Incl.  Vertical
Stott Street, Bilambil Heights ) _ Page 1 of 1
Logged By: O.K.Y. Date: 13/11/2003 Checked By: O.K.Y.
]
EPT INSITU TESTING
ILI;I 1 E 8 PROTFILE DESCRIPTION CONSISTENCY COMMIEENTS
(m g 2 " iDepth(m)] Results
! i TOPSOIL - Clayey SILT(MH), high plasticity,
{ brown, moist.
0.2 Rt y<iv]
CLAY (CI) high plasticity, hard, brown, moist. hard
0.5 —
0 —
LS |
2.0
Total Depth = 2,0m
25 7]
3.0 —
4.0 —]
DRILL TYPE: Hitachi Zaxis 304 mini excavator Groundwater: NIL
U0 = Undisturbed SOmm diamecter Tube Sampl “V” Bit Refusal - Maximum Depth of Penetration by “V" Bit
SPT = Standard Penetration Test ' “T/C” Bit Refusal - Maximum Depth of Penetration by “T/C" Bit
D = Disturbed Sample PS = Piston Sample '
S = Vane Shear Value (kPa)
PP = Pocket Penctrometer Reading (kPa)
PT = Penetration Test




MAIDEN GEOTECHNICS

GOLD COAST BRISBANE
Unit 3-5/9 Brendan Drive NERANG i4 Musgrave Avenue COOPERS PLAINS
Phone: (07) 5596 2122 Fax: (07) 5596 1650 Phone: (07) 3875 2488 Fax: {07) 3875 1915
Postal Address: PO Box 2079 Nerang East, Qid 4211, Auslmlrja Email: gmaiden@ winshop.com.au
TEST PIT LOG
CLIENT Jim & Les Dickinson Job No. NO/03/699
PROJECT Stabilit.y Assessment Proposed Subdivision Test Pit No: 14
LOCATION Lot 2 DP961928 & Lot 4 DP1054848 Test it Incl.  Vertical
Stott Street, Bilambil Heights . : Page 1 of 1
Logged By: O.K.Y. Date:  13/11/2003 Checked By: O.K.Y.
3]
EPTIH INSITU TESTING
D e # o PROFILE DESCRIPTION CONSISTRNCY COMMENTS
g 3 Depth(m)|  Resulis
R TOPSOIL - Clayey SILTQVED, high plasticity,
IR brown, moist.
0;2 ‘1k
. CLAY (CH) high plasticity, hard, brown, moisL. hard
05 —,
1.0 —]
LS |
29
Total Depth = 2.0m
25 T
3.0 —
4.0 —
DRILL TYPE: Hitachi Zaxis 304 mini excavator Groundwater: NJL
US0 = Undisturbed SGnl{r'a diameter Tube Sample "V Bit Refusal - Maximum Depth of Penetration by “V* Bi
SPT = Standard Penetration Test “T/C" Bit Refusal - Maximum Depth of Penetration by “T/C"” Bit
D = Disturbed Sample PS = Piston Sample '
S = Vane Shear Value (kPa)
PP = Pocket Penetrometer Reading (kPa)
PT = Penetration Test




GOLD COAST

MAIDEN GEOTECHNICS

Unit 3-3/9 Brendan Drive NERANG
Phone: (07) 5596 2122 Fax: (07) 5596 1650

Postal Address: PO Box 2079 Nerang East,

BRISBANE

14 Musgrave Road COOPERS PLAINS

Phone: (07) 3875 2488 Fax: {07) 3875 1915
Qld 4211, Australia Braail; gmaiden@winshep.com.au

| DYNAMIC CONE PENETROMETER TEST ]

CLIENT Jim & Les Dickinson JOB NO: NO/03/699
PROJECT Stability Assessment Proposed Subdivision DATE: 13/11/2003
LOCATION Lots 2 DP961928 & Lot 4 DP1054848 PAGE NO: Fof ]
_ Stott Street, Bilambil Heights _
Tested By: V. V. Checked By: O.K.Y.
TEST NUMBER DCP-1 (adjacent to TP-1) ‘
TEST LO CATION Refer to attached site plan
{ DEPTH (m) BLOWS DEPTH (m) BLOWS
0.1 6 3.2 11
0.2 7 3.3 11
0.3 7 3.4 10
0.4 8 3.5 8
0.5 8 3.6 8
0.6 8
0.7 10
0.8 10
0.9 12
1.0 14
1.1 12
1.2 12
1.3 ]
, 1.4 6
B 15 12
1.6 10
1.7 11
1.8 13
1.9 17
2.0 18
2.1 14
2.2 11
2.3 10
2.4 10
2.5 11
2.0 10
2.7 10
2.8 9
2.9 8
3.0 10
! 3.1 11

SOIL DESCRIPTION: REFER BOREHOLE LOGS




GOLD COAST

MAIDEN GEOTECHNICS |

Unit 3-5/9 Brendan Drive NERANG
Phone: (07) 5596 2122 Fax: (07) 5596 1650

Postal Address: PO Box 2079 Nerang Hast,

BRISBANE

14 Musgrave Road COOPERS PLA INS

Phone: (07) 3875 2488 Fax: (07) 3875 1915
Qld 4211, Australia Email; gmafden @winshop.com.au

E DYNAMIC CONE PENETROMETER TEST j
JCLIENT Jim & Les Dickinson JOB NO: NO/03/699
PROJECT Stability Assessment Proposed Subdivision DATE: 13/11/2003
JLOCATION Lots 2 DP961928 & Lot 4 DP1054848 PAGE NO: fofl
. Stott Street, Bilambi] Heights
Tested By: V.V. Checked By: O.K.Y.
TEST NUMBER DCP'qugdg";‘ce"t “IDCP-3 (adjacent to TP-3) '
’I:EST LOCATION Reff.:r attached Refe:r aitached
( sife plan site olan
DEPTH (m) BL.OWS BLOWS DEPTH (m) BLOWS
0.1 4 14 3.2 14
0.2 8 9 3.3 14
0.3 9 10 34 13
0.4 10 9 3.5 13
0.5 11 9 3.6 13
0.6 16 9
0.7 10 12
0.8 9 15
0.9 22 16
1.0 22 17
1.1 17 16
1.2 9 17
1.3 17 i9
1.4 20 14
[ 1.5 . 22 17
1.6 22 11
1.7 32 10
1.8 15
1.9 12
2.0 8
2.1 8
2.2 8
2.3 9
2.4 12
2.5 17
2.6 17
2.7 16
2.8 13
2.9 12
3.0 12
T 31 14

SOIL DESCRIPTION: REFER BOREHOLEL LOGS




MAIDEN GEOTECHNICS

GOLD COAST BRISBANE
Unit 3-5/9 Brendan Drive NERANG 4 Musgrave Road COOPERS PLAINS
Phone: (07) 55962122 Fax: (07) 5596 1650 Phone: (07) 3875 2488 Fax: (07) 3875 1915

s, Postal Address: PO Box 2079 Nerang East, Qld 4211, Australia Email: gmaiden@winshop.com.au

[ DYNAMIC CONE PENETROMETER TEST |

CLIENT Jim & Les Dickinson JOB NO: NO/03/699
PROJECT Stability Assessment Proposed Subdivision DATE; - 13/11/2003
LOCATION Lots 2 DP961928 & Lot 4 DP1054848 PAGE NO: lofl
Stott Street, Bilambil Heights
TEST NUMBER DCP-4 (adjacent to TP4)
TEST LOCATION Refer attached site plan
(_ DEPTH (m) BLOWS DEPTH (m) BLOWS
0.1 2 3.2 9
0.2 8 3.3 :
0.3 6 3.4 8
0.4 5 3.5 9
0.5 6 3.6 9
0.6 13
0.7 12
0.8 6
0.9 7
1.0 8
1.1 7
1.2 0
1.3 11
1.4 0
1.5 il
B 1.6 10
1.7 9
1.8 12
1.9 11
2.0 i1
2.1 .12
2.2 12
2.3 11
2.4 11
2.5 10
2.6 9
2.7 10
2.8 10
2.9 8
3.0 8
3.1 9

! SOIL DESCRIPTION: REFER BOREHOLE LOGS




GOLD COAST

MAIDEN GEOTECHNICS

BRISBANE

Unit 3-5/9 Brendan Drive NERANG 14 Musgrave Road COOPERS PLAINS
Phone: (07) 5596 2122 Fax: (D7) 5596 1650 - Phone: (07) 3875 2488 Fax: (07) 3875 {915

Postal

Address: PO Box 2079 Nerang East, Qld 421 1, Australia Email: gmaiden@winshop.com.au

l

DYNAMIC CONE PENETROMETER TEST ]

. |CLIENT

Jim & Les Dickinson JOB NO: NO/G3/699

lprOJECT

Stability Assessment Proposed Subdivision - {DATE: 13/11/2003

. (J.OCATION

Lots 2 DP961928 & Lot 4 DP1054848 PAGE NO: fofl

Stott Street, Bilambil Heights

TEST NUMBER

DCP-5 (adjacent to TP8)

TEST LOCATION

Refer attached site plan

{
DEPTH (m)

BLOWS

0.1

N

0.2

ELY

0.3

wn

0.4

p—
jn]

0.5

0.6

0.7

0.8

0.9

1.0

101

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2.2

\OﬂO\MMO\O\W-&M#-ﬁ-O\ﬂ:-JMOO

23

—
w2

24

ol
[}

2.5

78]
w

2.6

o]
o

2.7

2.8

L L #S)
[

2.9

3.0

' 3.1

SOIL DESCRIPTION: REFER BOREHOLE LOGS




GOLD COAST

MAIDEN GEOTECHNICS

BRISBANE

Unit 3-5/9 Brendan Drive NERANG 14 Musgrave Road COOPERS PLAINS
Phone: (07) 55962122 Fax: {07) 5596 1650 Phone: (07) 3875 2488 Fax: (07) 3875 1915

Postal

Address: PO Box 2079 Nerang East, Qld 4211, Australia Email: gmaiden @winshop.com.au

[ DYNAMIC CONE PENETROMETER TEST |

CLIENT

Jim & Les Dickinson JOB NO: NO/03/699

PROJECT

Stability Assessment Proposed Subdivision DATE: 13/11/2003

Lots 2 DP961928 & Lot 4 DP1054848 PAGENO:  lofl

LOCATION

Stott Street, Bilambil Heights

TEST NUMBER

DCP-6 (adjacent to TP10)

TEST LOCATION

Refer attached site plan

DEPTH (m)

BLOWS DEPTH (m) BLOWS

0.1

0 3.2

0.2

3.3

0.3

3.4

0.4

3.5

~I(~Jjco (oo oo

0.5

3.6

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

f i4

1.5,

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

2
7
6
3
2
2
3
6
5
4
4
6
6
6
6
7
7
7
6
-
5
6
6
8
7
8
8
8
-

7

' 3.1

SOIL DESCRIPTION: REFER BOREHOLE LOGS
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Maiden Geolechnics

—
CONSULTING GEOTECHNICAL ENGINEERS

PLASTICITY OF SOIL REPORT

Form No: ROCS
Revision 07/03
lC!ient: Jim & Les Dickenson Joh No.: NO/03/699
Project: Stott St. Bilambil Heights Bocument No: 35841
|Date Sampled: 13/11/2003 Issue Date: 03/02/2004
Sampling location; TP 11 ot 1.0m Registered Sample No: 996236
*Sample Description: Silty Clay-Dark Brown
HISTORY OF SAMPLE
| Natural State Wet Seived Curing Time 24Frs
| At Dried 2] Dry Seived
‘37 2| OvenDried (45-50C)
. Unknown
" ( TEST METHOD
| A81289 3.1.1 Four point Casagrande Method
2] AS1289 3.1.2 One polnt Casagrande Method {Subsidtary Method)
AS1289 3.8.1 Drop Cone Method
Linear Shrinkage
0% 57| AS12893.4.1 Linear Shrinkage of Soll
Moisture Content
500 AS12892.1.1 Molsture Content (Oven)

AS1289 3.3.2 Plasticity Index of Soil Cone Method

RESULTS
IQUID LIMIT 58 %
{
'‘LASTIC LIMIT 37 %
LASTICITY INDEX 21 %
INEAR SHRINKAGE 16.5 %
ISITU MOISTURE CONTENT 333 % '
NATA Accredited Laboratory
Number 1374
NATA andorsed tost report, This
document shall not be reproduced,
Authorised Signato : {kj/)‘@'q—g exept in full
) O hene@é‘oah .
|
:
GOLD COAST BRISBANE ' : E
Unit 3-5/9 Brendan Drive Nerang 14 Musgrave Road Coopers Plains ACN 002 708 929 Loy
Phone (07) 5596 2122 Fax (07) 5596 1650 Phone (G7) 3875 2488 Fax (07) 3875 1915 ABN 54 445 469 557 P



. Form No: RO0S
PLASTICITY OF SOIL REPORT Revislon 37103 ﬂ
Client; _ Jim & Less Dickenson Joh No.: NQ/03/699
Project: Stott St. Bilambif Heights Document No: 35842
Date Sampled: A 13/11/2003 Issue Date: 03/02/2004
 Sampling location: TP3 af 1.6m Reglstered Sample No: 996235
Sample Description: Clay- Red mottling grey
HISTORY OF SAMPLE
Nalural Siate i _| Wet Sejved Curing Time 24Hrs
Air Dried S Dry Seived

] oven Dried (45 - 50 C)
Unknown

TEST METHOD

| AS1289 3.1.1 Four point Casagrande Method

Gind) AS1289 3.1.2 One point Casagrande Method {Subsidiary Method)
AS1289 3.9.1 Drop Cone Method

Moisture Content

35

JEE ] AS12892.1.1 Moisture Confent (Oven)

A_‘S1289 3.3.2 Plasticity Index of Soil Cone Method

RESULTS
Ll((QUlD LIMIT . 87 %
P.LAST]‘C LiviT ' 31 %
LASTICITY INDEX 36 %
-INEAR SHRINKAGE : 13.5 %
NSITU MOISTURE CONTENT 23.6 %

NATA Accredited Laboratory

Number 1374
NATA endorsed tust raport, This
document shall nof be reproducad,
R . / xept in full
Authorised Signatory - exep

heng K. Yeboah

GOLD COAST . BRISBANE

Unit 3-5/9 Brendan Drive Nerang 14 Musgrave Road Coopers Plains ACN 002 708 929
Phone (07) 5596 2122 Fax (07) 5596 1650 Phone (07) 3875 2488 Fax {07) 3875 1915 ABN 54 445 469 557



B \aiden Geotechnics

CONSULTING GEOTECHNICAL ENGINEERS

PLASTICITY OF SOIL REPORT Form No: R008 u
Revision 07/03
1Clent: _ Jim & Les Dickenson Job No.: NG/03/699
“{Project: Stott 8t. Bilambil Heights Document No: 35843
[Date Sampled: 13/11/2003 Issue Date: 03/02/2004
“ISampling logation; TPS at 1.2m Registered Samp!e No: 996238
]Sample Description: Silfy Clay- Blulsh Gray '
HISTORY OF SAMPLE
| Natural State | Wet Selyed Curing Time 24Hrs
Alr Dried = Dry Seived
| Oven Drled (45-50C)
Unknown
TEST METHOD

AS1289 3.1.1 Four point Casagrande Methad

| AS12893.1.2 One point Casagrande Method (Subsidiary Method)
A81289 3.9.1 Drop Cone Method

Plastic Limit ' Linear Shrinkage

T e

sEes o AS12803.2.4 Plastic Limit of Soil

Plastici_ty Index Moisture Content
S AS1289 3.3.1 Plasticlly Index of Soil

AS1289 3.3.2 Plasticity index of Soll Cone Method

B ] AS1289 3.4.1 Linear Shrinkage of Soil

2] AS1288 2.1.1 Moisture Content {Oven)

RESULTS
Ligum LIMIT 77 %
PLASTIC LIMIT ' 34 %
2LASTICITY INDEX 43 %
INEAR SHRINKAGE : 17 %
NSITU MOISTURE CONTENT 32.5 % N\

Authorised Signatory MM

(N

NATA Accredited Laboratory
Number 1374
NATA endorsed test report, This
document shall not be reproduced,

exeptin full
0 ens /ﬁboah
GOLD COAST BRISBANE
Unit 3-5/9 Brendan Drive Nerang 14 Musgrave Road Coopers Plains ACN 002 708 929
Phone (07} 5596 2122 Fax (07) 5596 1650 Phone (07) 3875 2488 Fax (07) 3875 1915 ABN 54 445 469 557



P Malden Geotechnics

PLASTICITY OF SOIL REPORT 22@:?:6%%8 ﬂ
l,Cl fent: _ ~ Jim & Les Dickenson Job No.: NO/03/699
Project: Stott St. Bilambil Helghts Document No: 35853
|pate Sampled: 13/11/2003 Issue Date: 03/02/2004
Sampling location: TP4 af 1.0m Registered Sample No: 996340
ISample Description: Silty Clay - Pala Brown

HISTORY OF SAMPLE
Nalural State Wet Seived Curing Time 24Hrs
Alr Drled = 2| Dry Seived
2| Oven Dried (45 - 50 C)
Unknown

TEST METHOD

Liguid Limi
___| AS12893.1.1 Four point Casagrande Method
=85 AS12803.1.2 One point Casagrande Method {Subsidiary Method)

2| A512893.3,1 Plasticlty Index of Soil [ ] Ast289.2.1.1 Moisture Gontent (Oven)

AS1289 3.9.1 Drop Cone Msthod

Linear Shrinkage
b7 | AS1289.3.4.1 Linear Shrinkege of Soll

" Moisture Content

AS12893.3.2 Plasticity index of Soll Cone Method

RESULTS
AQUID LIMIT 69 %
(.
LASTIC LIMIT ' 36 %
'LASTICITY INDEX 3%
INEAR SHRINKAGE - 14.5 %
NATA Accredited Laboratory
Number 1374
NATA endorsed test report, This
\_{ dosument shall not be reproduced,
Authorised Signatory \&“ exeptin full
en7K/ Yeboah
(4
GOLD COAST BRISBANE
Unit 3-5/9 Brendan Drive Nerang 14 Musgrave Road Coopers Plains - ACN 002 708 929
Phone (07) 5596 2122 Fax (07) 5596 1650

Phene (07) 3875 2488 Fax (07) 3875 1915 ABN 54 445 469 557
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P8 Malden Reotechnics

Stott Street - Bilambil Heights Job. HNo. NO/G@3/69%9

-

47

{127

Slaye stability analysis - site A Shovrt ternmd

Mininun foz = 3,14
1117

!

i

DATE:1./26/4
TIME: 13154

JOB
CONTROL
Bishop Method
left->right
#slices=25
units=metrio
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MAIDEN GEOTECHNICS

DESCRIPTION & CLASSIFICATION-OF SOILS & ROCKS
FOR GEOTECHNICAL PURPOSES

GENERAL
The description and classification of soils and rocks contained in this report are based on the definitions
and systems contains in the-Austrafian Standard AS1726 - 1993, SAA Geotathnical Site Investigation

Code and the Unified soil classilication System.

SCILS

Description of soll is based on an assessment-of represenlative samples agthay be recovered from
boreholes, test pits and othar sample sources.

Soils are classified on the basis of the grain sizes as follows:

Soll Type Particle Size (mm)
CLAY <0.002
SILT 0.002 - 0.08
SAND: 0,06 -2.0
fine grained 0.06-0.2
medium grained 02-06
coarse grained 06-20
GHAVEL: 2.0 - 60.0
fine grained 20-86.0
medium grained 68.0-20.0
coarse grained 20,0 -60.0
COBBLES 60 - 200
BOULDERS >200

Soil Nama:

Where a soil confains 50 percent or more of fine maierials {grain sizes <0.08), it is described as a clay or
silt; and sand or gravel if the proportion of fine material is less than 50%.

In the field, these percentages can only be estimated. If accurate determinations are requires, laboratory

tests are necessary and should be requested.

As most nalural soils are part combinations of various constituents, the primary soil is described znd

modified by minor components as follows:

Fine Grained Soils Coarse Grained Solls
% Coarse Modifier % fines Modilfler
<15 "trace” {may be omitted) <5 "trace” (may be omiited)
15-30 “with sand/gravel” as applicabls  5-12 "with clay/silt" as applicable

>30 "sandy/gravelly” as applicable »12 “silty/clayey” as applicable
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Group Symbols: - -~ - . .0 T
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Group symbols for soil classification are allocated as shown on Table 1,

Molsture Conditlons

M Dy (D) - ‘ -Caﬁéy-sfﬁé_s.c';:ﬂ-é; hard and friable or powdery, well dry of plastic limi.
' =v S .Grantitdr sbilsy cohesionless and free-running. -

(i} "Moist" {M) - Soil fesls cool, darkened in eolour,
Cohesive soils can be moulded. Granular soils fend to cohara.

(i} Wet™ (W) - - 7 Saildeels cool, darkensd in colour.
Cohesiva soils usually weakened and free water forms on hands when handling.
Graaular soils land fo cohere, ‘

e - Colour
The colour of the soil is desciibed in the “moist” conditions using simple terms like: black, whita, grey, red,
brown, orange, yeallow, green or blue. These {arms may be moditied as necessary by “pale”, “dark” or
“mottled”. Bordarline colours may be described as a combination of these colours (eg. red-brown).

Whare a soil consists of a primary colour with a secondary mottling, it is described in the following fashion:
(Primary Colour) mottied (Secondary Colour)  [eg. grey mottled red-brown clay)

Where a soil consists of two colours present in roughly equal proportions, the colour description is as
follows: mottled (first colour) and {second colour) [ag. motlled brown and red-brown clay]

A mixture of distinct colours may be described as, for example, mottled red-grey.

Cohsslve Solls

Cohasive solls are fuither classitied by the plasticity as follows:
Liquld Limlit(%)

low plasiicity <35
madium plasticily 355550
high plasticity =50

Consistency for cohesive soils Is based on the shear strength of the soil, which is generally estimated
from experience, by hand held penstromsters or from insitu fests, eg. Standard Penetration tests.

The following terms ate normally usad:

Shear Strength(kPa) Flold Guide
very sofl <12 exudes between the fingers when squeezed in hand
sofl 12- 25 . can be moulded by light finger pressure
firm 25- 50 can be moulded by strong finger pressure
siiff 50 - 100 cannot be moulded by fingers, can be idented by
very stiff - 100-200 gg:;n?)be indented by thumb nail

hard >200 can be indanted with difficulty by thumb nail
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soft
firm
Sﬁ” 2 el
very stiff-

hard

GEOTECHNICS

Uncontlned ~Comprasslve "=

Strength (kPa)
S S
24 7By
. =50-100
Joo-200 -
200 - 400
>400 - .

e L TP,

~Non.Cohwslye -

SPT N-Values

0-2
2-5
5-10
10-20
20-30
>30

Solls.

~-The consislency of non-cohesive is based on the relative density or density. index determined- by. the- .

Standard Penelration tests (SPT) or any-other form-of penelration:testing. The terms used-are as follows:

Term Relative DensHy {%) - “"SPT N-Values (blows/300mm)
very loosa <15 <5
. loose- 15- 35 5-10

medium donse 35-65 10-30
densa 65 -85 30-50
vary danse > 85 > 50

ROCK

Aid to identification of rocks for enginsering purposes:
Table 2 Sedimentary Rock
Table 3 : Melamorphic and Igneous Rock
Table 4 : Texture and Fabric of Rock
Table5 : Strength of Rock Material
Table g : Rock Material Weathering Classification
Tabla 7 : Roughnass Classification

Rock HMass Propertles
Sedlmentary Rocks:

thinly. laminated <6mm
laminated 6 - 20mm
very thinly badded 20 - 60mm
thinly bedded 60 - 200mm
madium bedded 200 - 600mm
thickly bedded €00 - 2000mm
vary thickly bedded >2000mm

Coatlng or Infiliing:

Clean no visible coating or intilling
slain no visible coating or infilling but surface discoloured by mineral staining
venesr a visible coating or infilling of soil or mineral substance but unable o be
measured (less than 1mm)
if discontinuities over the plans, palchy vaneer,
coating : a visible coating or infilling of soli or mineral substance, greater than Tmm

thick. Describe composition and thickness.
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AN AID TO IDENTIFICATION OF ROCKS FOR—wENGINEERING PURPOSES —
(sedimentary rocks)

{lables 2 & 3 follow general geological practice; but are-intended as a guide only)

TABLE 2

Grale 1lze
. Bedded rocks {montly redimentury)
More Grula At lenst 50% of -
than size Af Teast 30% of gretes ar¢ of— tralaf are of Mee-
0 descriptios carboonle et grulacd volcanlc
- rock
0_ CONGLOMERATE e Fagmesuwof | SALINRE
Rounded boylders, cobbles and - wolcanlc cjeats in a ROCKS
- travel ¢cemenied in a2 fingr matnx ——. Nbce mstrix -
9 —
(]
(uj Breccn Rounded grains
6__ < traegulan sock fragmenas 1n 2 haer - - Calgirudine” AGCGCLOMERATE Halwee
g muirer
o . Angulsr grices
VYOLCANIC
~ BRECCIA Anhydnise
2 E
<
- SANDSTONE s - Cxomenwd
g Angubir o¢ tounded groms, b= volcanic ash Grpum
©
0.4 o commonly eemented by clay, <
- — cslCits¢ or on minenrls ,:,’
©v [
3 =
8 E Quanepae 3
L{) é Quarctz grans and uibceous cement N Caleasenne TUFF
0.2 x b3 g
—_ [T
oL Artasc e
< Muny feldipar grans :‘
- x
b
wu Grepwache ’C_>
008 Many foll chipy g
—— - -
3
“ rsToN £
8 MUDSTONE SILTSTONE = Calcisiline Finc-gruined TUFF
o Mowly ult z
0002 %2 € »
-1 3 3 2
2 2 =
3 = O Very finc-graincd
SHALE ¥ J = ;
Less < AL CLAYSTONE 3 Catcitote TUFF B
haa issale Moty chry
GOy
Amorphous Flint: occurs a5 bandl of sodulcr 1a 1he chall CoxlL
of Crypio.
crsulline Chern: ottert as aodules 484 beds in limertooe and calcarcous tiodstone LIGHITE
Grraular comented —exgeps amorphoils rocis
CARBON-
SILICEQUS CALCAREQUS SILICEQUS ACECUS

SEDIMENTARY ROCKS

Grenular ecmenied tocks viry grently In strength. some sandstoner-are suonget Man MAAY iEncovs rocks.
Bedding may not show 1n hand spetimens and is best 3een ia cuterop, Oaty scdimcatary ro<ks, and some
- metimarphic recks dedived from them, contain fossits. .

Cateareout rocks contain ealcite {ealcivm carboanic) whith elferscices with diluie hydrochioric 1cid.

oy A :
* A more dctallcd classification i is given in CtarL A R and Wa[kcr. B F. Geo!cchmquc. 19?7 27(1) 9 ‘-‘_.9;'

-

"~<l".- .




TABLE 3

AN AID TO IDENTIFICATION OF ROCKS FOR ENGINEERING-RURPOSES
(METAMORPHIC & IGNEOUS ROCKS)

Obrlowily lofiated rochs Bocks with mastlee itrweture aad copptalilae texture GCrafe -
{mestly metamorphlcl imoaitly lgscous) mm
Gratls Crala Morc
e - e — tlee thea
doscription - detcription Pegmuiite Pyiouvcaite - -0
- GNEISS . " MARSBLE _
Well developed but
. . ofico-widely spiced ~ COARSE CRAKITE® [ THEA GABRRO | Pesidotine
COARSE foliation fomeiimes :
e with schistore bands QUARTZITE
. &
Migmarite Granulite These rocts arc somehimes parphyditic
Trrcgulacly folised: and stc then descnbed, {ot exsmple, 3t
mixed 1chitts and porphyritie granne
C e ’ feisges. : . .
HORKFELS
o L,
,  HMEDIUM SCHIST Amphibolitc MEDIUM Microgtamic” Murodionic™ Dokrise ™
Welt developed
undulose folntioa; _ba
genenlly muth mice Serpentine
Thatc 16€43 21c somectimes porphyritic
and arg ¥hon derdesbed o1 potphyries
- 62
_0ob
FHYLUTE RHYOLIYEY ANDESITEY BASALTY
Sighuy uadulose
FINE folintion: semetimes
‘spotied” FINE
e oo
SLATE These rocks wic somenmes porphytinie
Well developed planc and sic then deseribed as porphyrics
cleavage {foliation)
thas
_ 6002
Mylosite Amorphol
Fourd'jn fault zones, Obasdian® Volesnic glass - ) o . oF Crypio-
mwilaly fo igecous and ° orysuiling
metamorphic arcas
CRYSTALLINE colow
Fak ( > . Puk
Mafaly ACID INTERMEDIATE BASIC ULTRA
SILICEQUS SILICEQUS Muwch Same quariy Unde BASIC
quatty o 8o .
. quar

METAMORPHIC ROCKS
Mot metamorphic rocks are distiagulshed by folintion which
ey impan fissility. Felinlon i gastisct 1 Seit obaerved e
ouserop, Non-folised molsmorphict are difficolt 1o recognisg
€xcept by assacisiion. Any rock daked by coolact
metamorphlim I descrited as 2 *bovofels” aed It geoerally
tomewbat suenger Ihan the prieat rock.

Mot licih metamorphic rocks ase sirong slibough porhaps
fusile, . .

e

IGNEQUS ROCKS - T .
Compoaed of closely fntertocting minent gralns, Suoag when fresh; BoL potous

Mide of occoricace: | Bambolithy; 2 Laccolithe: 3 Sillss £ Dyles; § Liva fows; & Veim

[

fan

e

b



TABLE 4
TEXTURE & FABRIC OF ROCK

Geolopleal
depeription

Dhigrace Fabric irpe

Hastive

Layered {bedded
foliste cleaved)

Effectively bomogencous 1ad
isotropic, Bulky or
cquidimentional graing vaifoimly
digtribuied.

Ellcctively homogentous ind
iteiopic. Elongated or tabular
graias uniformiy distnbeicd,
randomly anenrated

Effcctively homogencous wath
plinae aaisorropy. Eloagared o
tabular graing of pores a2
Myeted srrangement

''''''' M

- e et

HOTES
{ L The symbols in this Tsble ate not standard symbols™{or iy ons soil or rock type, they

seprescat diagrammatically the shape of mineral grains or pores.

2 ‘Effectively” means that for practieak caginceting purposcs tests-give accepnable coeflicicnts

of variation.

"TABLE &
STRENGTH OF ROCK MATERIAL

Term

Letter Polat toad Fictd guide

symboel ind(: S(:'{P’) “Me streagth

Extzemcly low

Veey low

Medrum

High

Very high

Exyremely high

EL £0.03 Easly temovlded by hand to 3 matcrial
wath soil propertees

VI »00) 01 Matcial tiumbles undes fum blows with
shirp cnd of pick, can be peeled wath
Lnifc, 100 haed 10 cut 2 teeaneal samplc by
hind Pitces vpto ¥ em thick can be
bioken by finger pressurc

L 01 50} Easdy scored with a knile, indentations

! mm 1o 3 mm thow in the spcaimen
wath fitn blows of the pick point, has
dell sound under hammect A paccc af
core 150 mum tong 50 mm dumerer may
be broken by hand. Shaep cdget of core
may be friable and breat duning handling

M >0.3 1.0 Readily seored with o kmfe, a piece of
core 150 mm long by 30 mm diameter
cin be bioken by hand with difficolty

H >1 FA) A picee of core 150 mm long by S0
dismerer cannot be brokes by hiod bug
€an be broken by a pick with 1 single
firm blow; 1ock rings under hammer

VH >3 =10 Hand specimen breaks with pick afies
more than onc blow; rock tings under
himmer

EH >0 Specimen requires many blows with
geological pick 1o brexk through intact
malesial; rock rings wndcr hammer

TABLE 6
ROCK MATERIAL WEATHERING CLASSIFICATION

Term Symbo! Befalioa

Residuad sof) RS Soil developed on exiremely weathered

fock; the mass fituciure and substance

. fabiic are 0o longer evident: theee is 3 hirge
- change in volume but the soil has not beea

sighificantly weansported

Exttemely weathercd rock xXw Rock js weathered 1o such an extent that it

has *soil” prépertices, i.c. il either
disintcgrates or can be remoulded, fa waiee

- Distinetly weathered rock ow Rock llc:nglb. uswally changed by

weatheting. The o<k may be highty
drscoloured, vsually be ironstainiag.
Porosity miy be inceeased by lzackiog, ot
may be decressed duc 10 deposition of
wetheting products in pores

Shghily weathered tock Sw Rock s theghily discolouted but shows liuze

ar 1o chinge of weength from frewh rock

Freth rock R Rock thows ao sign of decomposition or

sisining




TABLE 7

G i’) ‘ TYPICAL ROUGHNESS PROFILES
: {afler ISAM Commisslon 1978)

Class Slepped
1 .
Class N )
1T B
117 SmMoolth
slickensided
v
Undulaling
v
smooth
V]
slickensided
VII _
Planar
rough
vIii
IxX

slickensided

e



