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1 Overview

1.1 Background

The purpose of this report B o provide a preliminary geoctechnical
investigation fto support a development application [DA) for a
proposed private hospital and health care campus at Lot 22 DP 407750
and Lot 4 DF 258024, comer Avondale Food and Huntley Road,
Huntley, H3W. The assessment determines geotechnical parameters for
structural design and gectechnical risk management for the proposed
development based on cbserved site, scil and envircnmenial
conditions. The assesment also involves a review of groundwater
condifions at the site.

1.2 Proposed Development

We understand that the proposed ‘lllowarra Internaficonal Healih
Precinct” iz fo involve sfaged development over the next 10 — 12 years

matching growih in the adjacent West Daplto release  area.
Development stages are cutlined below whilst o full descripfion of

each development stage is provided in Aftochment &. REefer to
Afttachment A [sheets 1 and 2) for plans of the proposed development.

Takcle 1: Proposed development stages.

Slage Fropesed Developrment
1 llgwama International 3pecalst and
Surgicertre
z 2dhr Rodiology and 24br Pafhalogy
g llzarara Internofional Hospital
Casualy/Medical Centre
Ibowarma Infemotional Hospitol Dbsietric Unit
4
[stand alon=]
llorwwara Intemotional Hospitol 352 Bed Terfiony
Sa
Refemaol

Sb Ehops

5c Commercial Laundry, Dry Cleaner and Car
Washing Foolity
4 Murses, Medical Siedents Peosdeant Medical
Officers Begistnor Accommodafion

T HurHey Furfher Education Focility

Ba llowwamra Intemational Aged ond Disabilty
Centre

&b Jeniors Independent Living
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1.3

1.4

With respect to bulk earthworks for the proposed development,
proposed rock excavafion in accordance with the Cardno Forbes
Eigby rock excavafion plan (Aftachment A — shesef &) s fo maximom
depths of approximately 10.7 m below the exisfing rock level. When
assessed in light of scil cover [Attachment A — sheet 4) the fofal
maxirnurm excavation depth is approximately 11.5 m below ground
level. In accordance with the Cardno Forbes soil cut and fill plan
(Attachment A —sheet 5. filling i proposed fo a maximum depth of 4.1
.

Scope of Work

Jite invesfigafions were undertfaken in accordance with the agreed
scope of works as follows:

o Driling of 15 boreholes via a 4wd mounfed hydraulic auger to
refusal on bedrock.

o Complefion of Dynamic Cone Penefrometer [DCP) penetration
testing at 5 locafions to allow for preliminary charactersafion of
underlying soil strata strength and bedrock depih.

o Risk assessment of the proposed works in accordance with the
Australion Geomechanics Society (March 2007, Londside Risk
Management and Wollongong City Council’s Geotechnical
Development Control Plan [2004].

Relevant Guidelines/Standards
The assessment has been prepared in accordance with the following
guidelines/staondards:

o Australion Geomechanics Society (March 2007), Landsiide Fisk
Management.

o Australion Standard 1798 (1993).
o Australion Standard 2870 (19948].
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2.1

2.2

2.3

2.4

Site Description

Feld Investigations

A site inspecfion was underfaken in accordance with the agreed
scope of works on the 39 December 2008. DCP and borehole locafions
can be found on the site plan in Aftachment A. Borehole logs are
provided in Attachment B.

Locafion and Existing Land-use

The subject site (Lot 22 DP 07750 and Lot 4 DP 258024) is located at the
comer of Avondale Eood and Hunfley Ecad, Huntley, HEW and is within
the Wollongong City Council Local Government Area. It is bordered by
Huntley HEood fo the south, Avondale Ecad to the west and north, and
zoolagong freet fo the east.

The site is currently pasture and has an area of approximately 10.5 ha.
Refer o Aftachment A for a site plan. Surounding land use i generally
medium density residentfial to the east and rural postures west of the
site.

Topography and Drainage

Site topography is charactersed by a knoll (EL 47 m) near the middle of
the site with grades of up fo approximately 15% to the east and west
and shallower grades on the northern and southem hillsides. Elevation
ranges between EL 47 m and EL 27 m. Mo surface drainoge lines were
abserved on the site, nor were there any indications of springs or
seepage af the fime of imspection. Runoff drains from the centre of the
site fowards the boundaries as sheet flow, following natural confours.

Anunnarmed drainage ine i siflvated approximately 50 m north west of
the site which has its confluence with Mullet Creek approximately 400
m morth of the site. Mullet Creek generally flows im a north easferly
direction before ifts confluence with Daoptoc Creek which lofer
confluences with Forest Creek. Eobing Creek and Reed Creek before
discharging into Lake llowarra approximately 5 km norfh-east of the
site.

Geology and Soil Profile

The Kiarma 1:100,000 3ci Landscape Sheet [Hozelton, 1992) idenfifies
the site as having soils of the Shellharbour soil landscape group. The
Shellharbour scil londscape group consists of deep Praire soils on crests
and upper slopes, Brown krasnozems on midslopes, and Fed podzolic
s0ils and Prairie scils on lower slopes and drainage plains.
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Feological mapping (Wollongong 1:250,000, HSW Dept. Mines, 1948)
indicates that the site is near the boundary of two geclagical groups.
The first geclogical group s comprised of Quaternary aged alluvium,
gravel, swamp deposits and sand dunes. The second geological group

iz comprised of undifferenfioted Permion aged siltstone, shale and
sandstone from the Berry Formafion.

On-site sub-surface investigations confirmed that the site was underain
by the Berry Formafion geclogical group and indicated that the site is
predominantly covered by silt topscils underain by clay with siltstone
and shale bedrock. il depth was found fo range between 015 m and

22 m.
) {Zeotechnicol vwesigotion:
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3.1

3.2

3.3

Groundwater Assessment

Site Observations

Site sub-surface investigations fo o maximum depih of 3.0 mBGL (into
bedrock] did not encounter groundwater. Two monitoring piezometers
were installed fo a maoximum depth of 2 mBGL (256 maAHD) to
determine the presence of shallow groundwater. Groundwater was not
cbserved in either of the piezometers.

Public Record Bore Construction Logs

Eeview of local groundwater conditions based on public record bore
construction logs as available in public domain records [MSW

zovemment Matural Resource Afla: —  wwwnroilgs nesw gov gu)
indicates that four licensed bores with ovailable dota exst within

approximately 0.6 km of the site (Figure 1). These bores have standing
water levels between .8 and 13.6 mAHD (Table 2. This is well below
the site level and below any expecied excavation depths.

Ground Water Level

Bosed on site topography, boreholef/piezometer cbservations and
review public domain records (MW Government Motural Rescurce

Aflas  —  wowwonrgflgs new gov gyl, we esfimate the permanent
groundwater fable could exist within the bedrock at a level of

approximately 14 to 16 mAHD. Ephemeral groundwater i likely to
collect at the scil [/ rock inferface after pericds of substantfial or
prolonged rainfall. Howewver, due to the imifed catchrment area at any
point on the site, the exent of ephemeral or any permanent
groundwater is likely to e minor.
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Figure 1: summary of local bores included in data analysis.

Table 2: Summarny of Iocal bore data within an approdmate 1.7 km radiue of the site.
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3.4 Likelihood of Permanent Groundwater Contact

Boszed on the likely groundwater level of approximately 14 — 146 mAHD
(Section 3) and the lowest level of excavafions (gpproximately 27.5
mAHD), it is unlikely that excavation works will come info confact with
permanent groundwater.
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3.5 Grovndwater Impacts

Considering that o permanent groundwater table iz unlikely fo be
contacted durdng excavation works, impacts associated with
Groundwater  Dependent  EBcosystems  [(GDE's),  change:s fo
groundwater levels and flow directions are thersefore not ikely to occcur
as a result of the proposed development.

{Zeotechnicol vwesigotion:
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4 Geotechnical Assessment

4.1 Geotechnical Risk Management Guidelines

The geotechnical risk assessment for the proposed development
[construction of a new dwelling, gorage and driveway) hos been
conducted in accordance with the principles ocuflined in AGS [2007)
The azsessment employs the qualifafive sk assessment matrices in
Appendix C of the AGE [2007) guidelines fo determine the level of risk
to ife and propery posed by the proposed development.

The chjectives of the AGS [2007) guidelines relevant to the proposed
development include assurances of the following:

o That geotechnical and  related structural mofters  are
adeguately investigated and deocurmented by applicants or
proponents of activities prior fo the ledgement of any
development application:;

o Establishrment of whether or not the proposed development
activity is appropriafe to be camied out, and the condificns that
should be applied if it is to be carried out, having regard fo the
results of the geotechnical and related structural invesfigafions;

o That, in the event that a proposed development activity i only
appropriate fo be caried out subject o geotechnical and
related structural engineering conditions, those condifions are
able fo be met and are identified by the applicants prior fo the
lodgement of the development application including all
appropriate constraintz and remedial maintenance  acfions
reqguired pricr to, during and after the camrying ocut of the
development;

o To ensure thot effective confrols exist o guaranfes that a
development is carmied cut in accordance with the policy; and

o That developments are only caried out if gectechnical and
related siructural engineerng rsks, and, where appropriate,
coastal process risks, are identified and can be effectively
addressed and manoged for the life of the development.

4.2 Slope Stability Risk Assessment
Eizk assessment for fhe site 5 made in accordance with AGS [2007)

Table 3). Instabiity risk has been determined for post-development
conditions with assessment made based on the condifion that the

{Zeotechnicol vwesigotion:
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geotechnical recommendafions of this repord have been
implermented.

Tabee 3; summary of sSope instapility nsk assessment following proposed development, based on
AGS [2007).

Treaiment Risk ta Life! Risk ta Properhy?

Risk Descripion  Measure(s) Likelibood!  paablished

Probability Rigk Conseguence  Risk

s  Gelersep Ensure Likely 10010  Accepiable  Insignificant  Low

Good hillsdlope
E=nginssnng
procfice.
Maintain or
Ceep =nhance
B seohed weg on Hor 500« 10+ Accepfobl= Miror
dich= where possible.

Appropriote fil
and out batiers.

Ade guuorhe
shioring and
rete=ntion
dhallowr structures for all
c rofafional excavations Rar= 500« 10 Acceptable Bimor Lover
dide Good sihe
dinEroge.
Appropriate fil
and cut boties.

HOTES: | Based on “treafed” site condifions as per recommendations of fhis report.

The proposed development is considered to constitute an occeptable

sk fo fife and a Jow o very low Ik {0 properfy provided that our

recommendations made in this report are adhered to. REefer to
Afttachment D for londside hazard evaluation calculafion: and
assumptions.

4.3 Preliminary Soil and Rock Strength

Prefiminary soil and rock strengith properties for the site have been
esfimated using in-sifu DCFP testing and borehole invesfigations. Eesulis
are summarsed in Table 3 and DCP/borehole locations are shown on
the site plan [(Attachment A). It s noted that the soil parameters

{Zeotechnicol vwesigotion:
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cutlined within Table 3 are indicafive only and subject to further
investigation af the detailed design stage.

Takble 4: Preliminary typical estimates of soil sirength properfies.

Dapih' {m) %ol Descripfion i) (e ¥ (e ASPORS)
0003 il [MH), brown, dry, s, 16 s - 70 a5
0.70-1.00 ﬁﬁuﬁ;?ﬂfﬁf 17 75 - 120 a5
1.00-1.20 &"‘::J;“mm:i““' 18 1B - 150 40
o120 Moderotely Weatherad o s . 2m @

Hiistone — ight broeen fo pellow.

Hogtes: ' Profile depth waories and depth of koyers wores [see borelogs). # Dry Unit Wesght, 2
Undrained shear srength. 4 Intermal Angle of fiction. * Allowable B=arng Capacity. § Allowaokble
ikin Friction.

Strength testing of bedrock was not undertaken. However, based on
OCF "n” counts and review of available literature, we consider that the
strength of siltstone/shale bedrock beneath the sife would generally
increase with depth from extremely — highly weathered zhale to
moderately weathered shale, or rom Class VY to Class Il shale
[Bertuzzi & Pels ef al, 2002). Rock corng would be reguired fo provide
further details on rock strength properfies and confirm the nominated
allowable bearing pressures in Takle 4.

4.4 Preliminary Site Classification

Baosed on the depth of clay af the site. the site’s soil s classified in
accordance with AS 2870 [19%98) for each borehole (Table 5). This
analysis indicates that the majority of the site s classed as M. Areas of
the site with shallow scil (boreholes 3. 7. 8, 123 and 14} are classed as 5.
Further festing ot detailed design sfage will be required.

) {Zeotechnicol vwesigotion:
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Takble 5: Site soil clossification in accordonce with AS 2870 (1994) per borenole based on

deptn of clay.
Borehole Ho. A3 2670 [1974] Sod Closfication
1 i
z M
] &
4 M
5 i
1] i
T 5
B 5
¥ i
10 M
11 i
12 i
13 5
14 5
1.5 Il

4.5 Geotechnical Laboratory Tesfing

Four soil samples were fested for linear shrinkage, Atterberg Limits and
Emerson Aggregate Type. Emerson Aggregate classes were varable
and indicaftive of variable soill dispersability. Linear shrinkage resulis
ranged from 11.5 fo 22.5 % and are assigned an expansive rating of
non-crifical and very crifical respectively [(Hozelton and Murphy, 2007].
Plasticity index ranged from 20 to 7% and is classed as ranging from a
medium to high rafing (Hozelton and Murphy, 2007). Liguid limit ranged
from 43 to 101% and is classed as ranging from a low fo very high rating
(Hozelton and Murghy, 2007). Eefer to Attachrment F for the laboratory
report and Takle & for a summary of laboratory results.

Takble 4 Summary of laboratory results.

HAnialysis
Aferberg Limids
. . . Emerson
Sample 1.0 Linear Ehrinkoge Plasficity Index Licquicd Limit (%] Aggregate
(%) %] cloassms
5005 25 & 1o 4
5.0 2.0 &l Fl 2(s)
15005 12.5 22 44 2[m)
15/1.0 11.5 0 43 1

4.6 Preliminary Geotechnical Model

A preliminary geotechnical model has been developed for the site. The
model shows the depth fo extremely weathered rock from ground level
and is based on inferpolation between boreholes and DCF fests. The
geotechnical model indicates that the soil profile at the site is shallow
with moderate soil depth occurring in sclated porfions of the site [south
westem and south easterm comers) [refer to Attachment A - sheet 2).

{Zeotechnicol vwesigotion:
Comer Avondaole Food and Hunfley Rood, Hundley, MW
rtens = f

( conaulling snginesrs sincs: 1505 PLEDZITRIRIE 3 - h"n:r' 200%
" Pagels



4.7 Recommendations

Zeotechnical recommendations for the development site are
provided below in Table 7.

Table 7 Geotechnical recomimendations.

Recommendalicon DescripSon

Further Tesding We recommend that fudher soil penetrafion fesfing i=s completed
at the detoiled desgn stoge. We also recommend thot mock corng
is complefed to a level below the deepest sxcovafion level and
that mock siength fesfing & complefed ot detailed design stage.
This will also allow grovndwober levelk fo be confirmed |if fhe woter
fokde is contocfed duing drlling/conng|.

Foofings &l foofings, porficulardy fhose in soil maoferdok, should be
sucavated, irspeact=d and poursd with miramal delay. All foofings
should be free from oll loose or softened maofenals prior fo pounng.
If water ponds in the bose of the footings, they should be pumped
dry and then me-excovoted fo remove ol loos= ond soffensd
matenal. fa delay in pourng is anticipoted, we recommend fhat
a blirding layer of ot least 50 mm concrete be ploced to profect
fhe bose of fhe foofing =xcovafion.

Fediment ond Erosion Appropriote design and consirection methods sholl be requiesd

Condral during ste works fo minimise erosion and provide sediment control.
In poficular, any sfockpil=d soil wil require smosion conteol
MEOsreEs.

Zgdl Excavation #ry excavaficrs resulfing in o permonent botter dope exceeding

073 m in height should be suppored by suitobly designed ond
irstallied retaining o shoing  shucheres Alemafively, soil
orerburden may be excovated without snuctural supports bt with
a boHer slope of 1 |werficol): 2 |hor@ontal].

Al Plocement Al fill exceeding 075 m in height should be supporfed by suifobly
designed and nstalled refaining or shoing stuciures or designed
with o moximum botier slope= of 1 [verdical): 2 (horzontal ).

Engineered fil & fo be free from orgonic motesals, other
conteminonis ond delet=rous substances and howe o moximom
porficle sz= not exceeding £ mim.

Engineered fill should be ploced i loyers of a moximoem of 1.50-200
mm boose thicikness and compocied |os specified hersin). For
sandy mofedals, o minimem 1D of 75 % should be achisved, which
can be reduced fo 70 % mn londscoped areos. For clayey soils [eg.
incheding weathered sandsfons], engineered fill showld be
compacied to ot leost 78 % SMDD, which con be reduced to 75 %
SKIDD in londscoped oreas.

Fock Excovwafion Based on the Caordno Forbes Rigbhy rock excowafion plan
[AHochment A - shest 5. moximem mock sccovolion s
gpprodimately 10.7 m below the exising rock level and is required
for the llowarra Internofional Hospital located in fhe south west of
The site.

Evconegtions info fresh bedrock [if necessary] moy be mode near
verfical [B¥:1H). We expect bosed on locol geclogy thaot rock

sinenagth will increose with depfh.
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For mucavation into the fiet saoy 1 m of rock, # is considerad that this
maferniol is Behy to be ippable. Excovofion below this leved is Bioeky
to reguire the atfochment of a rock hammer. Further fesfing will be
required to confirm thess asfimates.

Fetaining Stuciunes #Arry refaiming strectures o be constrected os port of S%e works are
to be backfilled with suitoble free-dmining materick and include
suitable drainoge measures, such as a geotedile =nclosed 100 mm
ogricutfural pip=, fo redirect weoler thot moy collect behind the
retairing walls.

Vibrations Vibraficrs created during sxcowafion works are fo be minimised fo
reduce  pofentiol impocts on fhe neighbowring  properfies.
Recommended moamum lewelk of ground vibrotion [as per AS
Z1E7. 2, 1993, Appendix J) are 10 mmys PPY [peak parficle welocity)
at the site bowndary or af closer refained site shruciures.

Groundwater Given fhot permanent groundwaoter is estimaoted fo edst withn the
sitstone rock aof a lewel of approsimaotely 14-16 mAHD and
maximum excovation is to opprosdimotely 28 mAHD, i is unliiosdy
fhat excovation works will come into confact with groundwater.

Ephemenal groundwater flows may be encountered and should be
denlt with os prescribed in the stormwofer secBon of this foble. If
permanent groundwater i encounfered fhen site works are fo
cease  immedialely and a pgectechrecal enginesr = fo
irspe=cti{document groundwoier condifiors ond determine fhe
need for further monogement.

Hormesater & potenfiol exists for shommecater flows to enter excovation aoreas
during sife worls. Al sufoce runoff should be diverted oway from
excavation areas where posible.  Sformeoter iz unlieely o be
contominoted and thersfore any waoter required fo b= pumped
out of excovation oreos may be dischorged throwgh o coorse fitter
cloth fence then allowed fo flow ooros and off the site.

4.8 Monitoring Program

To ensure site stability, prevent any adverse geotechnical impacts and
reduce the risk of sediment transport off-sifte due to erosion during site
wiorks, we recommend the following be monitored regulary [daily or
otherwise]:

o Seepage rates from any excavated scilf rock interface:;

o sedimentation downslope of excavated areas during and affer
rainfall events; and

o Al sediment ercsion confrol structures — for funclioning condition
and removal of builf-up spoil.

4.9 Confingency Plan

In the event that the proposed developrment works cause an adverse
impact on overall site stakility or on neighbouring properfies, works shall
cease immediately. The nature of the impact shall be documented
and the reasonfs] for the adverse impact investigated. This might
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require site inspecfion by a gqualified geofechnical or structural
engineer.

4.10 Inspection Schedule

We suggest the following minimum inspections in relation fo Stoge 1 be
undertaken [where relevant) by a gualified geoctechnical engineer:

o At 4 mrock excavation depth increments (where required) and
at completion of bulk earthworks for each building to determine
if nominated allowable bearing pressures are present.

o Footfings and foundafions prior fo placement of concrete.

o At complefion of fill compaction [where relevant] for sach
building footpring.

4.1 Suvggested Works Prior to Issue of Construction Cerfificate

Further geotechnical tesfing is suggested at detailed design stage prior
to final detailed structural design.

All design: of proposed foundations, supports, retaining walls, and
drainage measures should be referred fto a suifakly gqualified
geotechnical engineer for review and cerfification that proposed
sfruciures have been designed In accordaonce with  the
recommendations given in this report or any subseguent geotechnical
report.

4,12 Investigation Limitations

Occasionally sub-surface soil conditions during proposed works may be
found to be different from those defgiled in this report due fo
investigation mifatfions.  This can albo occur with groundwater
condifions, especially following different weather condifions. Should,
during site works, soil or water conditions be found fo be significantly
different to those detailed in this report, works shall cease immediately
and the new condifions should be assessed by Marfen: & Associafes to
determine gectechnical implications before recommencement.
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Attachment A - Site Plans, Bulk Earthworks Plans &
Geotechnical Model

(m.)artens
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PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007

APPENDIX G - SOME GUIDELINES FOR HILLSIDE CONSTRUCTION

OO ENGINEERING PRACTICE POOR ENGINEERING PRACTICE
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PLANNING
SITE FLAMNING advica, ph:u e dav with e rsk | Pl devslopesant withoot regard foo the Risk.
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B ] ety compached 5
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PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007

EXAMPLES OF GOOD HILLSIDE PRACTICE
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GHD GEOTECHMICS
==y Syoney Lavorstory
: . 57 Hement 5t

| ' CLIENTS | PEOPLE | PERFORMANCE mmﬂ%m 1500

emall: artarmang@ghd.com_au
web: wasw ghd.com_auighdgestechnics

sl GHD GEOTECHNICS Tet (023452 2050
Report Mo: SYDOB1716
Material Test Report tesue Ho: 1

TTiN docursnl 1§ 1808 [ ALciedancs wih RATAS |

Client: Martens Consulting Engineers iczisdblon i) U men, Adedibiel by corglan
Unit 8 / 37 Leighton Piace VAN
Homshby NSW 2077 NATA

Laboratory
jLaborainny Mumer:
Project: 2118124 POEDZZTEICO? 573 i of lasyer 15422008
THilS DECUMERT SHALL MOT BE REPRODUCED EXSERT ik PULL
Material Details
Source: Sampled From:
Description: Location:
Specification: Sample Method:
Sample Details
Sample ID: EYDOEEITE  SvDO-IOT4  SYDOBIOTE  SvDOLS0TE
Field Sample ID: 108 ERET] 15508 CNET]
Date Sampled: S0 BT SO0 AHTE
Other Test Results
Description Method Results Limits
Sample History mﬂu& ven-gried Oven-dried  Oven-oried  Oven-dried
Preparafion Steved Dry Sleved Dry Skeved  Dry Sleved
Linear Shrinkage (7] x5 220 125 1.5
Mould Lengh (mm) 125 125 125 127
Crumibling Mo No ] Mo
Curling b= Yes Ma Mo
Liquid Limit (%) 10 a1 46 43
Method FourPolnd FourPaoimt  Four Point  Four Poink
Plastic Limit (&) 32 30 24 23
Plasficity Index (%) ] ] 2 20
Emerson Class Numbsr A 1283381 4 28} 2 {m} 1
Sicil Descripiion CLAY CLAY CLAY CLAY
Type of Waker mstlled distiled disalled distiied
Temperature of ¥Water ("C) H 4 21 21
Comments

FoiTh o TERE0 7 100, Fapos Fo. ST O0sT T o - QESTLal Iy St o 1. com Fage 1ol 1
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ILLAWARRA INTERNATIONAL HEALTH PRECINCT
STAGING DETAILS

1. ILLAWARRA INTERNATIONAL
SPECIALIST & SURGICENTRE

Construction : - Two Storey/Concrete/Glass
- 2 Levels @ 8,000 m?/Level
Basement Car Park
- 231 Car Spaces
- Including 80 Lockup Garages
External Car Park
- 28 Car Spaces
Gross Floor Area
- 12,000 m® in Total, excluding Car Parking

Consisting of : Specialist Consultation Suites
- Catering for 82 Specialists
Day Surgery
- 8 x Theatres
- 5 x High Dependency
- 4 xICU Beds
- 21 x Recovery Beds
- 2 x Recovery Cots
-40 x 'Stage ' Chairs
- 10 = Cwernight Hospital Beds(Enswited)
Training Rooms
- B Briefing Rooms
Shops
- Pharmacy
- CoffeelSandwich Shop

Licensed Procedures : 1) Surgical — General
- Gynascological Surgery
- EMT Surgery
- Ophthalmic Surgery
- Orthopaedic Surgery
- Meurasurgerny
- Plastic & Microsurgery
2) Endoscopic
3) Dialysis
4) Cytofosdc

5) Cardiac Catherisation
8) Family Care
T} Paediatric Surgery

Anaesthesia: - General
- Spinal’Epidural
- 'V Sedation/Merve Block

Staging Dates/Timing: Construction works start mid 2009 thru to 2011, completion & opening late 2011



2. 24 HR RADIOLOGY (Ground Floor)
24 HR PATHOLOGY (First Floor)
- Two Storey/Concrete/Glass
- 2 Levels {@ 2.000 m?/Level
Basement Car Park
- 80 Car Spaces
External Car Park
- 10 Car Spaces
Gross Floor Area
- 4,000 m* in Total, excluding Car Parking

Construction :

Consisting of : Radiology
- Simple Radiclogy, Ulira sound, CT Scan & MR
Pathology
- NATA Accredited Category "1" Laboratorny
Sonic Health Care Lid Trading as
Douglass Hanly Moir Pathology

Staging Dates/Timing: Construction works start earty 2010 through to 2012, completion and opening late 2012.



<. ILLAWARRA INTERNATIONAL
HOSPITAL
CASUALTY/MEDICAL CENTRE

Construction : - Two Storey/Concrete/Glass
- 2 Levels @ 8,000 m?/Level
Basement Car Park
- 230 Car Spaces
- Including 50 Lockup Garages
External Car Park
- 20 Car Spaces
Gross Floor Area
- 3,000 m* in Total, excluding Car Parking

Fodi . - 1 Trauma Dedicated Theaire
Consisting of: - 3 Minor Operative Procedure Theatre's
- 30 Treatment Bays
- School of General Practice
- 24 Houwr Medical Cenire
- 24 Howr Pharmacy
- 24 Howr Casualty
- Dental Practitioner
- Allied Health Professionals
- Administration & Staff Education
- Training Rooms
Anaesthesia:
- General
- Spinal/Epidural
- IV Sedaficn/Merve block

Shops: - Pharmacy
- Florist
- Mewsagent
- Hairdresser
- Cafe/Food Court

Staging Dates/Timing: Construction works start early 2013 through fo 2015, completion and opening late 2015.



4. ILLAWARRA INTERNATIONAL
HOSPITAL
OBSTETRIC UNIT (Stand Alone)

S Construction
Construction : - Two Storey/Concrete/Glass

-2 Levels @ 1.500 m?/Level
Basement Car Park

- 50 Car Spaces

- Including 10 Lockup Garages
External Car Park

- 10 Car Spaces

Gross Floor Area

- 3,000 m* in Total, excluding Car Parking

Consisting of: Ground Floor
- B x Delivery Suites
- 1 x Birthing Centre
- Dedicated Caesarean Secfion Theatre
- Private Suites for on-site Obstetricians,
Paediatricians and Intensivists
Anaesthesia:
- General
- SpinalEpidural
- IV Sedation/Merve block, Pudenal,
- Loeal

First Floor:

- 20 = 1 bedroom Patient
Accommadation with en-suite

- Well Baby Mursery

- Stage 2 Critical Care Murserny

- 2 x Training Rooms

Staging Dates/Timing: Construction works start early 2015 through fo 2017, completion and opening late 2017.



5a. ILLAWARRA INTERNATIONAL HOSPITAL

452 BED TERTIARY REFERRAL
303 Beds in Hospital Proper

+ 15 Beds in Surgicentre

+ 10 Beds in Casualty

+ 20 Beds in Obstefrics

Construction

- Baght Storey with roofiop plant
Conerete/Glass

Basement Car Park

- 808 Car Spaces

Podium

- 3 Levels

Tower

- 5 Levels @ 4,200 m®/Lavel

- 21,000 m® in Total

Shopping Plaza

- 2 levels with roof top restawant

- 12,690 m* in total

Gross Floor Area
- 54 310 m® in Total, excluding Car Parking

Consisting of: - 10 Operating Theatres
- Radictherapy Umnit
- Oneology Unit
- Muclear Medicine
- & Training Rooms
- Morteary

Licensed Procedures: - General

- All previously Delivered Procedures
In Stages 1,3.4,

- Internal Medicine

- Surgical

- Psychiatric

- Rehabilitation

- Intensive care

- Meonatal Infensive Care & Special

- Dpen Heart

- Meonatal Special Care

Anaesthesia: - General
- Spinal/Epidural
- IV Sedafion/Merve block

- Mini Mart
ab. SHOPS - Florist

- Mewsagent

- Botile Shop

- Bank

- Real-estate

- Cafe

- Restaurant

- Hairdresser

- Beauty Salon

- CafeiFood Court

- Commercial Office Space
- Laundromat/Diry Cleaner
- Pharmacy

Parking: - Basement 100
- External 40

Staging Dates/Timing: Construction works start early 2018 through to 2018, completion and opening late 2018



Construction

Consisting of:

. COMMERCIAL LAUNDRY

DRY CLEANER
CAR WASHING FACILITY

- Three Storey'Concrete/Glass

-2 Levels @ 1,200 m%Level junder revision

-1 Level @ 120m*/ Level

Basement Car Park

- 30 Car Spaces

External Car Park

- B Car Spaces, including Drive Through Area
Gross Floor Area

- 2,500 m® in Total, excluding Car Parking

Ground Floor

- 2 x Continugus Batch Washers
- Barrier Area

- 2 Dirty Storage Areas

- & » High Duty Dryers

- 3 x High Duty Ironers

- Ozone System

- Onsite Water Recycling

- Plant Room

- Workshep and Mainfenance
- Power Generation

- Drive Thirw & Pickup

First Floor

- Adrmimistration

- Amenity Areas

- Toileis

- Clean Storage

- Stock Storage

- Dry Cleaning Area
- Garment Barking

Staging Dates/Timing; Construction works start when required.



€. NURSES, MEDICAL STUDENTS
RESIDENT MEDICAL OFFICERS
REGISTRAR ACCOMMODATION

Construction - Two Storey/Concrete/Glass
- 2 Levels @ 2,000 m*/Level

Basement Car Park
- 40 Car Spaces

External Car Park

- 10 Car Spaces

Gross Floor Area

- 4 000 m® in Total, excluding Car Parking
Consisting of: - 30 = 1 Bedroom Serviced Apariments

- 20 = 2 Bedroom Serviced Apariments

- 4 x Meefing Rooms
- 1 x Training Rooms

Hote: Integral with Tertiary Referral
Hospital Status and Education Programs
Affiliated with TAFE Wollongong and University.

Staging Dates/Timing: Construction works start early 2020 through to 2021, completion and opening late 2021



7. HUNTLEY FURTHER

EDUCATION FACILITY
Construction : Construction

- Two StoreyConcrete’Glass

-2 Levels @ 750 m*/Level

- § Levels @ 1,500m"/Level

Basement Car Park

- 100 Car Spaces

External Car Park

- 10 Car Spaces

Gross Floor Area

- 12,540 m* in Total, excluding Car Parking

Consisting of : - 80 x 1 Bedroom Serviced Apartments
- 4 ¥ Meeting Rooms
- 2 x Conference Rooms

Accommodation: - Patient Carer/Relative Accommodation for
visiting International and Interstate patients
- Outpatient accommodation while undergaoing
extended therapies, including radictherapy
and chemotherapy.

Staging Dates/Timing: Construction works start early 2021 through to 2022, completion and opening late 2022



8a. ILLAWARRA INTERNATIONAL
AGED & DISABILITY CENTRE

Construction : - Two Storey/Concrete/Glass
- 2 x 2 Levels @ 480 m*/Level
- 1 x 3 Levels @ 480 m*/Level
- 1 x4 Levels @ 480 m®/Level
External Car Park
- 110 Car Spaces
Gross Floor Area

- 4,750 m* in Total, excluding Car Parking

Consisting of: 4 Wings
- Dedicated Ethnic/Cultural Wings

- Ethiniz Kitchen

- Dedicated to Youth in Mursing Home
- Aged Guardian with Handicapped Dependent
- Dementia Wing

Rehabilitation Centre

- Gyminasium, Pool & Spa

- Hydrotherapy

- Accessible to Day Care Providers

- Accessible to Rehabilitation Providers
- Training Exercise Physiclogisis

- Mutrition Education

- Caring for Aged Education

- Dementia Walk

- Fardening

- Craft and Men's Shed

Note: Integrally designed to allow wings
to be constructed fo meet a graded
development, demand, and/or ocpening.

Staging Dates/Timing: Construction works/opening dependant on Commonwealth Bed Rounds



8b. SENIORS INDEPENDENT
LIVING

Construction : - Two StoreyBrick Venser
- 2 Levels @ 40 m*/Level
Garaged Car Spaces
- 48 Motor Vehicles
Gross Floor Area
- 2,840 m® in Total, excluding Car Parking

48 » Independent Living Houses with Emergency

Consisting of :
Call to the Mursing Home.

Staging Dates/Timing: Construction works on a needs basis
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]

Important Information About Your Report

Subsurface condiffons cause more consfruction problems than any other faclor. These
nofes have been prepared by Marfens fo help you inferpref and undersfand the fmifafions
of your report. Nof all of course, are necessarty relevant fo all reports, buf are included as

general reference.

Engineering Reporks - Umilalions

Geotechnical ool are bassd on indlormaion
ganad from imiked sub-arlacse gte festing amnd
samging. woplemenied by bnowledge ol local
gedogy and expaiencs, For Tis reason, hey must
ba regarded @& nlerprelalve ralher than lachsal
documents, limiled fo some edant by the scope ol
inkarraticn an which They rely.

Engineering Reports - Project Specific Criteria

Enginessring repork are preparsd by qualilied
pmm-ﬂmbﬂadMMEﬁmiﬂ\
ablaned, on curenl enginesing dandad ol
intemnelation and analyss, and an the bats of your
unicque project spedlic mguirements as undastaod
by Marens. Projecl aileria typically incude 1he
generd  nalure ol the projel it g and
confgurion: the location ol any sineclues on The
dte; afwer gl mprovemenls; the presence of
underground  ulliliss:  and  Ihe  addtiond ik
imposed by scapa-akservice imilaions impassd by
i Client.

Wihera e reporl has besn prepared lor a spedilic

design proposal (6. a thee dlary bulding]. The
infammation and inferpretalion may nat be realve il

he design propcsd is changed [eg. 1o a Mwenly
slorey building). Your report should not be relied
upan il there are changes 1o e praje ol withaul first
asking kortens 1o amess how laclors thal changsd
appzequant 1o the date ol e report aflect the
repar!'s racammendaions. Marens wil nal accept
respongitilily for problems thal may ooowr dus 1o
design changss il they ane not consulfed.

Engineering Reports — Rec omme ndalions

Yeur reperl is Based on he asumplion Thal he dle
condliors as reveded Frough sdecive poinl
samping are indicalive al acisal  condilions
throughoul an area. This aaumplion ollen cannat
be wbslankaled wilil project implemenlaian b
commancad and Femeiore your bte nvestigation
repor Eeoommeandalions should only be regarded
as prelminary.

Only Martens, who prepared the reporl, are luly
lamilarwilh the backgrawnd inlamalkion nesded la
assess i ey ar mat T rq:-:ﬂ‘s
recammeandaions ae valkd and wihaliner or mol
changes should be congidered @ Ihe projsct
develops. W anolher  pady  undedakes  Ihe
implemantation ol Ihe ecommendalion of this
repert Inere & a rek thal the eport wil be
mignlerprelad  and Marlens  cannal be  held
respongiible forsuch misinlapretation.

Engineering Reports - Use For Tendering Purposes
Where informalion ablaned kam this ivesligation
s provided lor fendering pumpdses,  Marens
recammend  Ihat all inlarmalion, induding e
wrilten repart and discussion, be mode avalabie. In
Srcmslans s whhane e discEsion oF Commanls
section iz nol revant ta the canfractua gheaton, it
may be approphiale lo prepare a speddly adiled
document. Allenlion s drawn fa The dacument
'‘Guidelines lor the Frovigon ol Geatechrical
Inlormation in Tender Documents', publshad by he
Inafitulian ol Bngineers, Auskaia,

The Company would be pleasd 1o amist b thi
regard andfor ta make additiond repor copies
avalable lor conlrmcl pumpesss al a momisal
chrge.

w Reports - Dala

The eporl @ a whoke presents he lindings ol he
sibe amesment and the mepord shoud nol be
capiadin parl arallersdin any way,

Lag. ligurss, drawings ele ae customaiily incuded
in a Marlens repert and are developed by scienlik,
angnean of gedogik basad on iheir inleprtalion
ol fisd logs [asembled by fad personel] and
labaratary evalualion o lidd samples. These data
Pl mol umder any circmsiancss b v [or
inclusion in oler document or separated Fam e

report i any Wiy,

Engineering Reports - Other Projects

Ta avoid misuse of the inlomakon contaned in
your repor it B recommended thal you conler with
Mertens balos paming yvour reparl an 1o analiser
pary wha may nat be lamiliar with he Dok around
and e pupose of 1he reporl. Your report should
mal be apgied 1o any project oler than hal
aignaly speciied at the fime the meporl was
s,

Subsudace Condilons - Genenal

Evary core i3 laken wilh ha reporl a3 il relales o
inferpratation of subaudace condibons, discusion of
geolechnicd aspecls. reevanl slandards aned
recommandalions or wuggestions for design and
comgluction. Howswver, the Compayy cannot

abways anficpale ar amume reeponsbility o

&  Unexpecled veriglions in ground condilions -
e patential kar wil depand parly an el paint
[eg. excavalion o borhalel spacng and
sampling Fequency which are ollen limiled by

preject mpased budgelary consFainly,

o Changes in guidelings, slandards and polcy o
nlemmtation o guiddinss, slondords and

ocanaulting enginears
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policy by slakdory aulhorilies.

o The ackos o conlmclo:s responding la
commercial presaunss,

o Ached condlions differmg somewhal ram
hoze inlemad to ezl becavss no prolesional,
ma maller how quallied, con mvaal precissly
windl is hidden Dy aarth, ok and Tmea,

T acual inlefacse bawaan malanas may ba
lar momre gradual o abrupt than maemed
bazed on tha lack oblaned. Hothing can b
dona 1o change Ike actual sile condilians
winich &xigl, bul sleps oan be laken 1o reducs
P irrpac ol ueipes led condifons

H lhess comdilions nacmml:mmpm'.-wibu
plemed lo amsl wilh invesligalion o advice lo
Fagalvie T matiar

Subsurface Conditions - Changes

Subsuriace Condlons - Gatenvironmenial Bsues
Your reporl genemaly doss nol relate lo any
lindings. condutions, of mcommeandalions about
e polental for hamrdow o confaminaled )
makeids edsling al fhe dle wles specifcally
required fo do so ai parl of the Company's
proposal lor works,

tpeciic  samoling  guiddine:  and  speciaisl
equipmant, lechniques and personmnsl ars Typicdly
wad 1o perlom  geosnvionmental e gl
conlaminglion omesments Confaminalon ocan
cradle majpor hedlh, salaly and amvirommental isks.
H you have md nlarmalion about the palentia for
your sile fo be conlaminaled o creeale an
emiranmantd hazed, you oa advised 1o confact
rarlens lor inkormaion redalimg 1o swch matiers.

Responsbility

Hatural Procaises amngd e ﬂ:i\‘l‘.‘ al man oadala
wbwdace condlions. For example, waler levek
can vary wik fime, il may be placed on a g and
polkslants may migrate wilh fime, Reporls ane
bomed an condlions which exddled al the time o
e sumuriace exploration.

Cadgang should nal ba based on g mpord whiss
adequacy mdy have bean alectad by time, I an
edendad period ol lime b dapsed dnce Ihe
repart was preparad, congull Marlans 1o ba adviead
herw me may have impacled an e prajgcl.

Subsuriace Condilions - Sle Anomalies

T e evenl hal condlions encouni@md on gle
during congiruclion apped ta vary fram hase hal
were axpacied om the infomabon confamsd in
the repert, the Company mquess hat it
immedialely be notiied. Mast pralems are much
maore readly resalved al he lime when condifons
anme emaed, rater than al same laler slage well
aller 1 avand,

Repod Use By Ofher Dedgn Prolessdonals

Geolechnicad repearling relies on inlemprelalion ol
lached informatan based on pralesianal judgment
and opinion and s an  inherenl level ol
uncerlainly allached T it and is lypicaly far less
exacl han the dedgn discipines. Thi has allen
resullad in clars baing lodged aganst canadlants,
which ane unlounded.

Ta help prevent 1his probiem, a nurmber of clausas
have been developad lor use in conracls, reperk
and ather document. Resporabiily douses da nal
trarsler apprapriate iablifes kom Marters to alier
parfies bul are included o identify wihers Markens'
resperabiiies Deagin and end. Thar vse i inlanded
ta help dl parlies nvolved o recognize Iher
individual respordlililies. Read al documents kom
Marlens closely and do nal bedlale o ok any
queslions you may have,

SHe Inspections

To aveid polenfialy coslly mEnterprelaions when
aber dedgn prolesionals develan  Ber plars
bemed on a reporl, relan Martens 1o werk wilh olher
projpc! prokmonal who ame aflecled by the
reperl. This may invalve Marlens exglaiing the
reper! desgn impicalions and Fen reviewing plans
and speciicalions producad 1o se8 how ey e
incerporated e renor! indings.

Morlens  wil  always De  pleased 1o provos
enginesing ingpechion sendces for aspeck of work
to which Ihe repert is refaled The ceuld mange from
@ dhe wEdl ke coniirn hal eondilions I'!'!I:plfﬁ!'lﬂ' Lo T |
egpeched, la ful fme engihesrng preence on dle,
Mertens is familiar with a veriely of lechniques and
approache: thal can be wed ta help mduce riks
for ol paies lo a popc, from dedgn o
corains s,

rtens
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of Terms (1 of 3)

[Drefinilions

Conzifency of Cohedve §olls

In enginserng ferms. soll ncude awry type of
uncamanied or poridly cemented nagonic o orgonic
maedal found in he gound. It procice Fihe maoterial
doas not ashibit oy veible rock properies ond con be
rermaoulded or disnfegroded by hond in it fad condition o
in woter it is desgibed o5 o sl Ciher motaick ore
dasoitaed wng rock desciption temns.

The methiods of desciption ond dossficolion of sdk ond
rachks wsad in hE report ore bosed on Austrolon Stondord
1725 ond he 584 S Ireesigaion Code. In genendl,

Ciohasiwe sols refer o predominarty choy moed ok

Ce g picin.
Tarrn Wha) BTN Al Guds
Wy <13 2 &, g oo bl piseied vl
Sl irfa el sl with Bile e
e 7 - 35 Tha 4 A, cankbepudeed | Fdo

el 50l B Ol o 25 Chign

Tl 50l can b i rekarned
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Trel arfos @ ol ol oom b
Parlc le Se i S0- 0o |- R = iPearied with sl i, bed
Sule-nmd-lmbld accaording o the naling o puarubdnoked.
particle sme. gudifed by e groding of oher poricies Ve Tre vt ao fiFe 5ol © ar e
L
presant [ag. sondy cloy]. Unles othersiss stoded, poride M 00 -300 [ 15-30 rrecioied, Ul Pe i Pecharitgedd
sireris demcnbed in occodonce with the followin g tolbke. e 1 LA [ e
Trel fafos @ o ke sl oo e
a1 7162 | ks iy ey Yo Hewd a J0 =30 ek dd arly with e
risntral
BOAILDERS =00 P
Frickka Cmnbn e orpoveda e wieen
COELES ) e 200 P - scroped by el
[afe= ] A0 8 4D
CIRANEL Y- T — Dendity of Granubar 5ol
Man-cohastes sols aore clesfied on the ok of rdoiee
Fr 2hid darsity. generaly from he resus of stondond penetation
Fapaen s B T 0 :..: BET] or Dutch cone penatromader desk [CPT) o
SarD e BT 0 o s i e
Firsa QOFE 8o 0 arwn - - TNV e CIT Coren
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u
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2 1 Taim fdaddrterd il -
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T I I B R R ey
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ion of Terms (2 of 3)

Sol Agricullual OasBcalion Scheme

In some 3l oians. such o5 whene oik ore do Be ued for effuent disposol puposes. oik ore offen mare oproprictdy dossified
in tarms of frodiional ogricuthual closificoion schemes. Whene o Morters repor prosides agncu unal closifcotions. these ore
undaricken in accordonoe with desoiplons by Morhoobe, £ H. 1979 The fochual key for the recogniion of Ausiolion Soils. |
Raim Technical Publicoliomn. FEW, o 24 - 28,
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fion of Terms (3 of 3)

Symbok for Soll and Rock
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Terms (1 of 2)

[Drefinilions

Dmcripttes tarms usad far Rock by Morens e given below ond indude rock subdonce, rock defect ond rock moss.
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Terms (1 of 2)

Sampling

Somping is corfed ot dudng n:I'IThg o axcowodon o
aglivw enginewing exaninotion [ond |loboroiory tsting
whareraguired] of e il arrock

Dsturtad somples fokan during diling prosdeinfaomotion
on colour. Ty, incheions ond, depending ueon he
dagrae of deluronce. some informotion on srengh ond
STUCIN.

Undisiurced somples moy e icken by puthing o thine
walled somple fube imfe e oik ond withdrowing o sol
sampde in @ rdoively undisuiced siote. Such somges
wad ifomotion on shuciure ond strengh, ond are
necaesory for loborotay determinadon o sheor stengh
ond comprasibiity. Undisurced somping & genaraly
afgcive onlyin cohasive wik. Other somping medhods
My e sad. Detok of hetype ond mehod of sompling
are giean in heraport.

Methods

rotumad up the omuus, comping e il cutings. ©nl
majar changes in siroifcotion con be delermined
the cutings. fogether with some irfomotion from 'leel

and roke of penetrodon.

Eodory Mud Diing - simikar o rotary driing. but wsing
diling mud o5 o cirouisting fuid. The mud fends to mask

the culings ond relicble idenlifcoion is ogoin only
passitla from sporote imoct somping [e3. from $T).

Comfinuous Coe Oiling - @ cominucus core somple s
oitoined wing o diomand fipped core bomel, uualy

Hmmi infemal diometer. Prosided full come recovery s
achieved [which is not alwoys possitle in wery weok rocks
and gonular s3k). this technigue prosides o vary reicble
(et rebotively evpeansien) mesthod of imeesigotian.
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Slandard Peneiralion Tess

The foliowing B o bief wummaory of n:I'IThg e oy
curaniy adopied by he Compomy ond some commaens
an thairusse ond opplicodon.

Hond Excoegian = in some situdions. excoeation using
hond ook such os mottods ond spode mory e reguined
dueto imied ste occes or shalow il profies.

Hond Auger - the hole is odeonoed by pushing and
rotoing efther o sond o daoy ouger genenally 75 100mm in
diomater inie he gound. The depth o penetoion s
unaly imited o the lengh of e per pole, howeser
axtender piaces con be odded tolenghen this

Tast Bt - hese ore excovoted with o bockhos or @
trodoed escoeaion. dicsing close ewominadon of the ine
sty saik it B sofe to decend imo e pit. The depth of
peneiroian & imited o about 3m for o boddos and up
ta &mi for on escoeaion. A potendal diseivortoge is he
diswboncecoumd by he ecowaian.

Lorge Dionater Auge jog. Pengal - the hde & advancad
by arotoing dote orshart spial ouger, genanclly 300mm:
ar larger in diometer. The cutting are relumed o he
wrince of nilereak [generdly of not mone thon 0.5m) ond
are disturited ot usuoly unchonged in masiure corbert.
lZarmfootion of 3l shodo B genaraly much maone raicble
than with corfiruous gira fight ouges. ond is wualy
npplamanied by oocosional undistuted ke sompling.

Comfinuois Sompla Dding - he hole is odvonced by
puthing @ 100mm diometer sodeet inde e ground ond
withdrmaing it ot indereals o exdnude the somple. This is he
mast reicbie method of diling in sk sincs mdsiure
comant B unchonged ond sol ductuee, sirength 2he. s
anly mangindty of ftected.

Cominuows Spiral Eight sugers - the hde B odvonced
uing F0= 115 mm dometer cominuous spinal fight ougers
which are withdrran of imtereals o aliow somping aor ine
sitw Jesiing. This B o relotis ey econamicol meors o driling
in dorys and in sonds alboee the woter faible. Somples ae
retumed io the sudoce or. o moy be colected offer
withdroresal of the ouger Sights. but ey ore very distuioaed
ond may be comamnoted. infomaotion fom the driling
|5 deinct from spacidc sompling by 58T or undistursad
sormpées] B of raorieely loeer reliobiity, due o remoulding.
comamination o softening of sormples by ground water.

Bon-core Botgry Diling - e hole b odvanced by arodary
bt with waoler being pumpsd dosn e il reds ond

Siondord peneiroion tests ore wed manly in none
cohesive sols but oocosionaly alsoin cohestee sak oz
maors of determining dersity or drength ond oho of
obtoning o rmeloivay undstobed somple. The  test
procedurs b described in A5 1259 Methods of Tesing Sois
tar Engineaing Puposes - Test FALLL

The test is comed oul in o borehole by diving o S0mm
clomaher spit somple Jube under the impod of o 43 kg
haormmer with @ free foll of Famm. it B nomal far the fube
1o e driven in three succesies 1580 mm incremens ond
the ™ volue & ioken o5 e rumiber of biows for the lost
0. in derse sonds, wery hard clos or weak rock, the
full 450mm penetrodan maoy not be procticoble ond he
test b dcortinued.

The testresi® are reported in the folowing fome

il N ihe cose whare Sl penetotion is obdcinad wih
smicoanve blow counts far eoch 150mm ofsoy £ 4 ond ¥
blows

[=. F W)

M=13

[i] In @ cme where e test is discondnued short of Al
penairoion, sop offer 15 bloas for he fint 180mm ond 30
blowsta henaed Lmm

o 15, 30/ 80 rmm

The resus of he fesk con Be reloted ampidcally 1o the
angneening properes o he sdl. Oocodonally. the test
matodis sad o obhain somples in S0mm diomader hin
wolled somple Tues in days. b such droumsionces, the
tas results are shown on e bonelogs in brockosts.

COKEFEN ETR OMETER TESTIN & AND INTERFRIFATION
Cone giromater testing mas refered fo o3
Dutch Cione = obbnevoled o5 CPT) dmcibed in s report

haos bren comied out wing on eleckica fichon cone
penaiometer. The test & desaibed in A5 17255 - Test P40

In the test, @ 35mm diometer rod with o cone tipped end
iz pahed cominuowsly inio he wdl the reoacion Deing
provsiched by o speciolly designed ude ordg which b fibed
with an hydroulic rom sysiem. Mecureman s are mode of
the end beoing resisionce on e cone ond hhe ficim
ridonce on separaie (30mm long deews. mmediotay
behind e cone. Tronducers in the ip of the ossemibly one
comacted by eledrioal wies pesing frough he cemne
of the push rods o on ompife ond recorder uni
mounied on the cantrd tnucke

A5 penetration coous [of o rote of opprodmotely 20mm
pear second) the nfomodan is oulput on comtinuous dhort

ocanaulting enginears
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Terms (2 of 2)

recordan. The plotied rsulls given in hi report howe
man troced fram the ondginal reconds.

Theirdfamotion provided on the charts comprdses:

Cone resktonce - the aclual end beanng force divided by
the cros secianal orea of the cone - expressed in MPA
Simave fidion - the friciona force of the sieeve didded
by he sudoce orea - expresed in kPa.

Frction ralic- fhe rodo of sieave ficion 1o cone resktonce

= ipresaed in percant.

Thare are two cole ovalloble for mecsuemant o cone
resgtonce. The lowar [A] soole [0- § Mpa) B wsed in wary
soft solb where noemed sensitily B reguired ond is
shawan in he groprs o3 o dotied line. The main [B] scale
= 50 Mp=d] isles sersiive ond b shown o o fllline.

The roda of the sleswe rsbionce o cone msisionce wil

mru.ﬂhhﬁplalmllﬂ:aﬂ.nmd.uth raoive
fricion in choys thon in sonds. Fcion nodos of 1% 2% ore

commonty encourhmed in sonds ond very soft days dsing
to £%- 10Kin i doys

in sonck, he rdocionship betwesn cone resslonce and
SFT wolue B commonly in e ronge:

G (Mo = L4 1o 014) M [lows/300mem)

In cioys. he rdoiomship bebewsen undoined sheor
srangh ond cone reskionce s commonlyin the rongae:

g = (1210 18) cu

imarpredmion o CFT wolues con also be mode 1o oo
asimotion of modulus or comprasidity volues o oo
cakcuaion of foundation siiaments

infared sroifcotion o5 shown on he oboched repors is
omesad ffom he cone ond fiction froces ond from
mpaiance ond infommation fom nearty borsholes ot
Thi irfomation & presented for general guidoce bt
must Be regorded o being to some adent imepnedve.
The dest method provides o confuows profle of
angineanng proparties. ond whare precke infamotion on
ol clomificotion is reguired, direct diling ond sompling

ey e prederolble.

DY HAMC COKE (HAND ) P BN ETROMETERS

Hond penairometer test ore comed out by diving @ rod
ima the ground wih o foling waeight hommer ond
meaaing he blows for pcoesiee 150mm noaements of
panatroion. Momnally, there B o Depth limitotion of 1.2m
utthis may be exlended in calan condiians by the use
of subersion rods. Tworaodwely similor tess ore med.

Parh sond penstromate - a 14 mm o diomater St anded
rad B diven with @ %¥og hammer, dropeing S0mm [AS
1252 - Tast F 3.3). Thi test wos developad for testing he
dersity of sonds | nling in Perth) and is meainly used in
gronular sak ond fiing.

Cone penefomader [somedmes knosn @ the Scola
Peneatrometer] = @ 14mm od wit o 20mm diomeder cone
and s diven with a %og hommer dropping Si0mm (a3
1257 = Test F 32, The jest wos deweloped indoly for
preamant witegroce estligoion. wih comelotions of
the tet resuls with Colfomio beoing rodo publehed by
warous Bood Auhoies.

LABORATORY TESTING
Lobonotory testing is comed out in occondonce with AS
1259 Mathods of Teding 5ol for Engineerng Puposes.
Datols of he test procedure med ore giean o hae
incie bducl report farms.

TEST FIT / BORE LOGS

The fest pit / bBoe logkl pressnied haran ore on
engneaning ondior gaological imepetaian of he sub-
surioce conditiors and ther relabiity wil depend o ome |
aolemt an freguency of somping ond e method of
micaeation [ diling deoly comfnuows  undiiurted
sampding or ecoeadan f come diling wil proside e mast
rdiable ssemment but s B not clwaoys procicoble o
posible to peity on economic grounds In oy coe, he
baorsholes represant by o wery smoll somple of he todal
mbuioce prodle.

ocanaulting enginears
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Imtempreiotion of the infomdion and s opplicoion 1o
dasign ond omshucion should therefore iokoe imo
accourt the spocing of borehdes he freguency o

samnping ond e possiciity of oter thon Sircight ine’
warkzion betereen the borsholes.

GROUM D 'WATER
Where gound woler evels ore meocuned N boeholes,

there ore severd podertial problems:

In low pammaeatiity sdk. ground waoter athough presernt,
iy enier the hole sosdy, or perhops not of o during the
timee it & l2ft open.

& |ocolked perched woler doble moy leod fo on
amonacus indcaion of he Tuewaoter oble.

‘Winter toble evelk wil wory from dme 1o ime wit seosms

ar recant prior wadather chonges. They may not b he
some ot the time of consiucion o5 ore Indicoied in the

rapart.

The vse of woder o mud o5 a diling ud wil mosk ony
ground waoler nfow. Waoler has 1o be Dlown ot of the
hole ond driling mud must it e woshed out of the hole
if e chsersations one tolbe mode.

Mo rdicble mecsremerns con be mode by ndaing
stondpipes which are reod of inderasals over several doys.
o parhops waaks for low pammaabiity sols. Plezomesten
sagied in o poricuor stroum, may e odviable 0 low
pammaablity sdk orwhene e may be imferferance from
@ parched wober iobie.



