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4.2.3  Groundwater

Groundwaler seepape was onfy observed 1n three boreholes surrcunding the wroposed Building 3 site.
Within burgholes CBH1, CBHT and CBH18 seepage was cbserved at depths of 3.5r, 1 0m and 5.5m
respectively.  Within Whe <ored borsholes, water was uscd as a dnling flud which prevented
gropndwater observatons,

Il should be noted that groundwater lovels are subjoel lo varistion due to the influence of rainfall,
temparature, o¢a drainage and the seasons. There may also be the potentiab for development of
perchad groundwate tables following pericds of rainfall,

4.3 Laboratory Test Resulls

The six CER fest were carried aut in potential subgrade soils tor road paverments TER values varied
from 2% 12 10%

Testng of pH, Sulphate and Chicnde was carned out on s samples from fill and resicual soil. Yalues
for pH were found to vary from 4.7 to 8.1. The Sulphate and Chiaride levels obtained fram the tests
were generally low with sulphate levels varying om 33 lu 78 mgiky (504} and chivnde levels hiom 2 1o
290 mgikg (G

& DISCUSIION AND RECOMMENDATIONS

Comments relevant to each separate building are provided in sechions 5.1 ko 5.4 fdecommendalions
relevan 1o Buildings 1 te 3 are prescnted in 3ectiohs §.810 5.10. Eanthquake load factors are provided
fon Buildings 1 1o 4 nseclivn 5.11.

5.1 Bullding 1

The subsurface corditlens across the Building 1 site generally congist of fill. overlying a thin layen ¢
residual soil, overlying sandstone, The sxisling car park was constructed by cut and fil techniques, with
the eastern side of the car park cut into the natural ground and 1he westarn side filled up to 2.5m (within
GBH15). The fill generaily consists of Sandy Clay and Clayey Sand. [n the abzsence of Al placement
recerds and compaction control test resuits, the hl should be considerad to be uncantratied

Freliminary skelches of the proposed car par show the hase level o be at 154.6m AHD. Wiih the
depth to sandsiane varying from 3.9m to 2.5m oelaw current surface levels, il is hkely that rock will be
exposed or at re'atively shallow deoth below the proposed car park struclue. With foundations
spanning ek and sull lhere is a greater potential for differential settlements, compared to rock
foundations. To avoid possible problems with differential settizment we recommend that building loads
such a3 basemont retairing walls and column loads be suppailed on rouk. Sliip, pad toolings or bored
piers cuuld be adopiec. depending on the bulk excavation levels and the depth to bedrock. Figure 4
shows cross sectiors through the site with infermed rocy [evels,

5.2 Building 2

The sutsurtace conditions across the Building 7 s.te ganerally conaist of fill everlying a thin layer of
residual soil, overlying sandstone. Although the surfaus level of the exisling car park falls al the eastern
and this is where the greatest thickness of till was observed and probably indicates the presence of a
minor qully that waz filked as part of the car park canstruction. Fill thickness varies from 0.2m at the
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Geptechnical Invesigatan and Rapat far SAN Hospitel, Wahroongs

A sluirway lzads to the bascment from within the building. Within the basemant N rooms ktled *Soutt
Wing Switch Room” and the “Elecirical Store Ruom®, brick sirip foatings supponing a concrate slar
associated with the ground loor were visible. The foolings were bearing on shalo which was clearh,
visiblo in thi cut whileh forms the basemeant a3 shown in photo 1 below.

Phote 1: Basement wall to the laft and shale bedrock expnsure to tha right
4.2 Sub surface conditions

4.21 Published Geoclogy

The Sydney 1:100,000 Geolagical Sheet indicatas the site locality spans the contact between Ashfield
Shale and Hawkesbury Sandstone. Ashfield Shale is described as a black to dark grey shale and
laminate, while Hawkesbury Sandstone is described as medium to coarse grained guartz sandstone,
very minor shale and laminate lenses.

422 Sub Swfeace Conditicns

For a description of the supsurface conditions encountered at the borehcle locations, refer fo the
Engineaning Lons presanted in Appendix A, Based on the informat en obtained trom ihe borehaolrs, =
gengral geotechnleal model has heen develaped and is presantad In Tatle 4.1. Sactions showing the
genaral gaology for each building are also shown on Figures 4, & and 4.
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Giectechnical invesligution and Repod for SAM Hospatal, Watregnga

1 INTRODUCTIONM

this report presents the resulls of @ gevlechnical investigation caried aut by Coffey Geaterhinies Py
Hid [Caoffey) for the proposed addiiions to the Sydney Advesntist Hospital (SANY, Wabroonga, The work
was cumimissioned by Barry Young of Taylor Thomson Whitting {TTW) on bahall of Cattey Projects Ply
Ltd and was carmed out in general auoordance with our foo proposal reference GEOTLOOVZ 3463A4-
AA, dated 4 Fehruany 2008,

Itis report presents the results of the fieldwork, (aberatory testing and a summary of the ground
conditions encounterad. It also provides geotechnical assessment for each of the proposed sliuchues
which fonin pan of the proposed site develapment.

2 PROJECT AFPRECIATICN

The existing SAM Hospita! Is located on the weslern side of Fox Vajley Road snd is bounded by The
Comenaria Parkway fo the south, Fox Valley Road ta the east and Coups Creek 1o the west and north,
Existing developments within the hespital grounds include multi-storey buildings. roads, car parks, sport
tacilities ang landscaped grassed areas, |here are four propesed additions to the hospital 2nd these
are lzoelled Building 1, 2, 3 and 4 as shawn an the Sie Pian in Figive 1. Details of the propased
iecvenTienty are as follows:

s Building 1- A new fve starey mulli deck car park 160 be built i the same arez as an evishing car
park a2t grade,

» Building 2' A new four starey reinforced concrete fremed Building o replace an existing car
park 2t Grade,

s Building 3. A new bulding with 2 pussible hree storey basament.

» Buildng 4 An cxisting three storey hrick building with modificatians o kad bearing Internat
walls withir the eastern curmer. The building will appear unchanged from the culside.,

The ohjectives ol the gectechnical investigatinn were 1o provide infarmation on the subsordfaco
vongitions, @ geslechmcal mudel, and discussions and recommendations Un releyan! gegtechnical
aspects af the project.

Aw environmental assessment has atso boon carried out on 1his sie and is delailed i 3@ separate report

3 INVESTIGATION METHODOLGGY
3.1 Fieldwark

311 Bulldings 1.2, 3

Flckdwork to investigate Buildings 1, 2 and 3 was camed cut from 10 to 28 March 2008 and comprised
the drilling of 27 borehotes {CBHY to CBHZY).

The boreholes were drilled using a fuck mounted dnllmg rig eguipped with a continuous flight auger, o
depths ranging oetween tm and 12 36m with the exception of SBHZ2E and CBHZY where a hand auger
was used {c depths of 0.1m and 0.2m respactively. The boreholes were augered in soils using 4 schd
thght auger and 2 steel ¥ shaped bit or lingsien carbide bit. Standard Penetrabion Testing was camed
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Gastecnaeal |nvestigation and Report for SAN Hospital, Wahraonna

out in all boreholes to assess strenglh and to oblain samples for logging and laboratory analysis. Upon
encountening rock, darmond cormngy technigues were used to advance the boraholes and o oblain cure
for analysis

A Coftey engineering geologist monilesed Ihe fieldwork on a full-time basis and recorded an enginesring
leg of the subsurtace profile observed al each lacation

Water level readings have been made in the drill holes a2 limes and vnder condilions slaled on the
horehale Ings  In cared narehales, water was used as a drliing g and groundwaler levels could not
be monitored. |t must be noted that fiucluations in the level of the groundwater may coour due o
variations in rainfzll, temperature, and olher faclors

Borehole kecalions were measured by tape relative 10 site boundaries. Test elevations were measured
by staff and dumpy level ko a daium of 162.84m AHD lucated within the hospital grounds.

Engineering logs of the borchaies are presented in Appendix A, togother with colour core phelogiaphs
and Explanalion Sheals delining the tesins and symibols used.

3.1.2 Building 4 Assessment

A site visil 10 Buidding 4 was carried out on 28 March 2008, The brick building is generally thiee stories
high with a basement and s inter connected to new strectures along the north western and south
weslemn walls. The assessment involved walking thiough the existing building and losking af the
exizhing footings through access doors n the basement. The assessment kook inte consideration the
follawing

o Constiuchion malerialts used in exsting struciure.
o Condiivn assessiment of the walls and foors of the structure
s Assesoment of topography surrounding 1he building,

s Assessment of the footings for the @xisting tuitding.

3.2 Laboratery Testing

Six scaked CER tests were carried out on bulk samples obluined from C8H7, CBH10, CEH11, CEH14,
CEH15 and CEH18. Sk samples from CBHY, CBHE, CBH1Z, CBH13, CBH1Y and CBIME were testad
tor pH, sulphate and chilaride content

The resulls of he CBR, pH, Sulphate and Chlorde content tesis are presented in Appengix .

Rock point load strangih index tests waee carried oul on rock core and the resuits are presered un ihe
cnginecring [0gs.
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4 RESLULTS OF THE INVESTIGATION
4.1 Site Descriptions

411 Building 1

The propesed Buikding 1 site |5 located along the western perimeler of the hospilal wrere currently a
level car park is situaled. The land adjauent 1o the car park generally slopes downwards to the west,
wilth the car park Fawng been cut into the slope along lhe gastern and filled along the weslern
boundarics rospectively. The fill was estimated to be 2m high at the north weskern end of the car park.
Bafter angles of 18" and 187 were measured for the cut and fill sections respectively Laing a hand held
chnoneter.

Te e west of the car park was a well maintained grassed strip of land approxdimatery 20m wige.
Further wesl 1ha land falls sharply and the vegetatior consisls of bushes and rnatury rews,

44,2 Building 2

The propased Building 2 site is Incated atong the certral northern perimeter of the hospital where s car
park ig situdted [t is area, the land falls tu the north at an angle of 3° to 4° with the car park teiraced
over 3 levels o accemmodate the slope,  There was ninor cut and fill earthworks estimated at 1m
heignt aasaciated with the lerracing. The sastern and of the car park 18 lower than the westem end and
has Bean filed whara a lonmer gully was localed.

Adiacent to the north west of the car pask is @ grassed dralnage basin. The basin is approximately 2m
deep and in the base is & galvanised stesl grill probably assucialed with a drainage syslem. Beyond
fhe basin lhe land zwopes downwards 1o the norh towards Coups Creek where dense wegetation i=
present

413 Building 3

The delail and locaticn of proposed Buikling 3 was not finalised at the lime this repot was prepared,
howevear we yndersiand it is to be located adjacent and to the south ot the proposed DBulding 1 site  In
this area is & graszsed drAinage basin simitar to thal found In the Bullding 2 area. The basn is 2m dedp
and has a galvameed steel grill and manhole in he base At lhe western end of the 2asin s a om wade
well mainkained grassed crest Ueyond this, the lane falls at an angle of approximataly 18° to the west
and is vegetated with thick grass. Al 1he basc cf the slope are mature trees and bushes. Fragrents of
browen brick observed on the surfzce al the nothein end of the basin suggest that the basin walls may
have been constructed using il matenal.

Adjacent to the soult of the basin is a car park. The south western end of the car park has been raised
approximateiy 1.5m above the sunounding ground 'evel  To the @ast of 1he Bagin are two single storey
buildings. An in-graund swimming peol is located tc the northeast of the basin.

414 Building 4

Building 4 is an wxigling three storey brick struclure located in the eastern area af the hospital. The
buslding has a basemant along it2 sauth eaatern side And ia inter-connected to new structures glong the
north western and south western walls. The land sunwunding the buillding generally slopes dawn to the
easl.

Cotey Gaptechnics 3
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Gectectrical lnwestigation and Beport lor SAN Hosgiial, YWahroonga

TABLE 1: SUBSURFACE PROFILE AT TEST LOCATIONS AND GEOTECHNICAL MODEL

Unil

Description

Thickness of
Unit_{n_:]m

A.L. Togp of Layer
{m AHD} ¥

Upit 1 = Fill

Linlt 2 -
Retidus

Biturmern and Ruadbase lur bureholes
excavated in car parks overlying silty sand,
clayey sand, sandy clay And clay, with snme
sandstonc gravel op to cobbles size, concrete
rubble, organic fragnents and trae reols.

Typirally

«  Sandy Clay and Clay: stift, low 1o ngh
plasticily, crange orown, pale gray
ald red

+ Sty Sand and Sand: fine to medium
arained, brownish arey

02lwee

Oto e

Limit 3 =
Sandstone

Bt 34 typically:

v Very low to mediumi strength, yeilow,
red, orange, grey, exiremsaly ka
maderately waathered

+ Class V¥ and IV sandstorg™'

o3

186.5 to 162.9

154.2 10 1627

18181 1627

Unit 38 rypicaliy:

= Medium o high atrength, grey, yellow,
orange, 7ed and brew, modsraiely
wealhered o tresh

e Class 12 o betier sandstone®

Linit ¢ — Shate

Found only bengalh Building 4. Very low to
meadium strength, mighly to moderataly
weathered, grey and arange shale,

Estimale Class v shale ¥

198.7 1o 161.0

Mot measured

Motes:

{1} The unk thickness and base of unit values are bewed on the boreholes and may not ieprasent he Cxiromes
{mEximart or minimum} values Across the Sie.
{2y ock classified in accordance with Pelle ot af {1988} "Foundatens o Sandstone and Shale ia the Sycney
Region” Aust, Geomech, Jnl, Dec 1998,
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Geolw:hrigal Investiqatian znd Report for SAN Hosprtal, Wahroonga

weslern end up to 3.14m (wilhin CBH17) at thc eastern end  The fill cansists of Clay, Sandy Clay,

Sand, Sily Sand and Clayey Sand. In the absence of fill placement records and eampaction cantral
test resuits, the fill shauld be considered to be uncontrodled.

The level of the base of proposed Building 2 was not defined at the tme this report was complled. Wita
the depth to sandsione varying from U.8m to 3.6m below current suriace levels the buse level of the
proposed structure may ic within both sail and rock. With foundations spanning rock and sail there is a
greater potential for differsnlizl seliements. compared 1o rock foundatlons. To aveid possible problems
with differential settlement we recammend that building loads such as basement relaining walls and
column loads be supparted on rock. Strip, pad footings or bored pers could be adopted, depending an

the bulk excavation wsvels and the depth to bedrock. Figure § shows oross sections through the sde
with informed rock levels

5.3 Buiiding 3

The subsurfare nanditions across the Building 3 site consist of a relatively thick layer of i overlying
either a thin layer of residual soil or bearing direatly on sandstone.  Fill thickness varies from 2 7m
{within CBH7) ai the north eastern area ol Ihe propesed structure to 8.8m {within CBH12) at the south
western end.  The fill consisls of Clay, Sandy Clay, Sand, Silty Sand and Clayey Sand. |n the absernce
nf fil placement records and compaclion control 1est resuits, the ik should be considered tn he
unuantrallsd.

Uncontrolled fill is not switable for supponing building |oads and as such, we recoemmend building [oads
be supported on rock vsing either pilad footings or & shallow footing system. Sinp, pad tootings or
bored plers could be adepted, depending on the bulk excavation levels and the depth to bedrocx.
Figure & shows cioss seclions throuwgh the site with inferred rock Jevels,

The sropnsed Builling 3 may contain a thrae slorey hasement and as such will require retaining
siructures as part of lne development. Relaning structures may take the fonm of a soldier piled wall
with fimber infill panels or shoterete panels, although qroundwater seepage could cause ground D35,
requising caretul construction with infill panals being constructed in relatively short depth increments
Alternatively, contiguous piles could be used with provision for grouting between piles in the evant thal
secpage and ground loss ooowrs bebween piles,

5.4 Building 4

Imprewaments to Building 4 will consist of modificalions to load bearing inleinal walls within the eastern
corner of lhe existing slructure, Based on site observalions, shale was observed beneatn the existing
concrete graund flaor siak in the Area where the improvements are proposed.

We recommend an allswable beanng pressure for the shale exposed beneath Building 4 of 1000kPa.
Foctings should be embedded at least 0.3m into the reck and 1he base clesnad of debris.

The existng basement In the eastern carner of the building was cut into the shale creating & nea
vertical uhsupported rock cutting up to approximately 2m high in places. New footings for load bearnng
walls will need ko be placed a distance of at least Z fooling widths from the edge ot any rock cutting. If
this is no feasible, our preferencs would be to cxcavate the shale to the base of the exsling cut and
extend 1he footing.  Altematively, & reduclion in 1he aligwakle bearing pressure ta GOOKHa and an
inspeclion by a geotechnical engineer to cbserve ihe conditien of the near vertical rock face will be

Caftey Sastechnies 7
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Gevtechrical nvestigation ant Report Tar AN Hoapital, Wahraonga

required. Folluwing the inspection, further racommendations such as the removal of any loose rock,
placement of rock dowels or shotcreting of exposed face may &6 required.

Sefliement of faotings should be less than 19 of the least feoling dimension.

5.5 Site Preparation and Excavation Conditions

If fill is used to suppor structures or pavements it will need w be excavated and re-eompacted if
sUitable, or replaced with an imported fill. Re-compacted daywy sands, sandy clays or inpuited
granular fills that are ta suppart fioor slabs or pavements should be placed and campacted 1In maximom
200mm thick layers 1o at lpast 98% Slandard Density Ratio at 2 moisture content within 2% of
Standard Optimum Mosture Content. Fill within ¢.5m of pavarment subgrade level should be
compacted to at least 100% Standard Density Ratio,

=oils should be readily excavated using a fracked loadwer, The uppor weathered sandstone bedogk iy
likely 1o be able to be exeavaled using & tracked excavator. The less weathered sandstane at depth will
require fipping of Lhe use of an impact hammer. Comraciors should be pravided with the barchole Iogs
and tare photegraphs and be required (0 make their own assessment ul the suitability and productivity
of specific plant,

5.6 Dewaltering

Graungwater seepage was abzerved in three boreholes within the proposed Building 3 area dunng the
investigation at ground levels varying fraom 183mAHTI to 156 TmaHD. No groundwater seepage was
vheenvad in lhe vthar Boreholes during the investigation, however, due o waler Daing usad as a drilling
medium during rock coring, groundwater maybe present in excavations. Dewatering, it reguirad, should
be a5le 10 be achieved using standard sump and pump methods.

5.7 Support Requirements

5.7.1  Cul and Fitl Batlers and Slope Stabilily [ssues

Excavations within compacted fill and residual suils are likely to sland temporarity at relatively steep
slopes (between 1HAY and 1.5H:9%). Such batters will be ot marginal stability and are likely to suffer
instability, parhcularly in wet weather. We recommend that allowance be made for laying back
emporary cxcavations a1 1.5H:1V where thore 1s timited aceess reguired o lhe busw of lhe excavation
or 2H:1V where workers require access,. Surcharge loads should be kept well clear of the creat of cuts

A bater angle of 26 * {appraximately 2t11V) is recommended for permanent works. Retaining walls
will be required where there is insufficient raom to form unsupported batters.

57.2 Retaining Structures

Freliminary skelchas of the proposed Building 1 car park show retaining structures associated with qut
and fill earthwnrks. Evidings 2 and 3 are also likely to reguire retaining shuclures.

Where retziting walis are cantilevered or supported by a single row of anchars, and sunw wall
movernents can be juleraled, walls can be designed assuming a iriangular earth pressure distritbulion
using ar earlh pressure coethoent, K, of 0.4, A bulk unit weight of 20kNim” should be assumed for Unit
1 and 2 materlais. For weathered rock @ bulk urit weight of 22kNim® is recominendsd.  Passive

Coley Gedlachnics a
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pressure coefficients, Ko of 2.5 may be assumed for the Unit 1 Fill and Unit 2 Regidual Soil, A nassive
prossure coeflicient, K, of 3 7 may be assumed fac Uit 34 extremely weathered sandstone bedrock,

Lateral and verlical ground movements will be dependent vn the design and construction of the
retentioh systern. For examp e, the use of higher earth prassure coeffcients, tie-back anchar loads and
sliffer walls will reduce latoral deflactions.

Minimum wall movements of about 1% of retained wall height are required 0 cause the earth pressure
coeffictent to reduce to the active condition Verdical movermnents could be expected to be of a similar
crder to the lateral movements. The extent of the horizontal movement beningd the excovalion face is
typicatly between 1 % and 3 times the excavated height,

Where giound anchocg castain retaining wall movemsnt, of where eignifiganl movernents canngl be
telerated, higher earth pressure coetficients should he adopted. We recommend an carth pressure
coefficlent of 0.5 fac propped or anchared retaining walls where movements acc restrained.  Howewver, 1t
should be understood that walls designed for this higher cosllicien] would stll undergo some lateral
movements depending on the nature of the wall and the construction sequenzes To assess the extant
of lateral mavements, a detailza soil struciure analysis (uging programmes such as WALLAF} should be
undarlzhen.

For proliminary design of retzining walls, which are anchored or strutted at several levess, design gan De
Lasen] on Lhe rapezoidal earth pressuna dislibution a8 shown in Taole 2.

TABLE 2: TRAPEZOIDAL FRESSURE DISTRIBUTIQN

- Depth {m) | Horizenlal Pressure {(kPa) o
f} K.ps
0.28H K {C.8.. + p) !
75 H K A{C.8x.H+p, |
i H Ko _

Whare:

K = Earth pressure soefficient which depends upon material type; whethe: muvement needs to be
limitad as discussed above.

p. = Design surcharge pressure (kHaj.
H = Thickness of layer being retained (m).
v = Unit wesght {kNfm®)

Hydiestatic pressures should te acded fo earth pressures unless walls can be provided with ellective
drainage, and pressures due to adjacent footings will also need to be taken inte account. The above
pressures assume level ground above the tetaining wall. Surcharge loads should be addad to earth
Pressu s, a8 apiropriate.

Far the preliminary design of anchors, an allowable ond siress ot BI0kPa may be adopted for Class Il|
or better {Unit 1B} sandstore where anchors have a hand length af botween 3m and 7 in medium
strangth sandstone. Anchors should be checked for an anchioc puilout “ailure mechanism assuming a
45" Jailure cone in addition k> bond strength.
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Where structures sensitive to ground movemerds lie close o the sile, dilapidation surveys should be
carried out priar to cxcavation. Mumearical anatysis should be carried out to assess the sotenlal ground
muvenent and interaction with the snoring wall design 1o nontrol deflechion to tolerable limits. Survey
monitering should also ke camigd out le confiim that movemenis are within the predicted range.

573 Vertical Excavations In Rock

Prowision for the rstallation of suppon will be required where verlical excavations are made in rock.
Specific rock support requiremeants in un-shored sections of excavations can only be assessad during
excavalion.  An sxpersnced peclechnical engineerengingering geolopist shou'd carry put regular
inspEclions as excavation progresses (at least every 2m depth of excavalion}. For prelminary design
purpases the support guidelines presented in tahle 3 are meommended:

Rock Class Suvpport '

Class VW and IV Sandslane e Shoiing wall, or

Unit 34 i
(Lni ! I = Anchors or Soil Mails, mesh supported by 0.5m lang dowels

and sholerete minimum 75 mm thick} or fioe reinforced |
shotcrete of fractured zones helow sharing walls.

Class |l SBandslone or botter |« Generally only solated rock bolting o suppart potentially
(ni 3B} unstable wedges.

+ Localised pattern rack belting, mesh supported by 3 5m long
dowsls and shatorote (minimum 73 mm thek) or fibre
reinfareed snoterete of fractured zones, (Within CBH1G, &
0.6m dhick clay seam wae uvhserved ab appoximately
82mAHD which wil likaly requirg shotcrete and dowel support} i

Whara long-term suppart 15 required below the site retention systern, anchars and rock boits must be
provided with 2 high level of corosion protection ¢ they cannct bhe mantained (e inspected and
replaced, If necessaryl. Stainless stesl bolts o multiple layers of comeosion pioleclion such as
ancapsulating plair or galvanised bolts in botn grocl and PVYC sheaths may be requirec.

Cufbey Geotechnics 10
GEQTLCOV2IaG2a8-A0
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5.8 Foundations
Fuoundalion design paramcters for sandstone are provided in Table 4.

Open bored piles should be practical, allliwugh dewatering and temparary liners may be required for
drilling in sand andior if groundwaler 1s encountered.

TABLE 4: ROCK FOUNDATICON DESIGN PARAMETERS

Unit Allowable Shaft Adhasion . Allowablc Bearlng Pressure |

(kPa) ™ {kPa) ™ |

B |
Unit 34

Class V ard Class IV 100 . 1000
Sandstone
Unit 3B
350 2000 - 5000 *

Class || Sandsione or better

—— —_—— ——  —... - J— —_— J—

Mote:  [a) Assurres minimum embedment of 3 pile diameters into the relsvant stratum
(o) Assumes a minimum embadment of 0.3m ints the relevant bearing stratum.
(¢} Value dependant »n level of assessment carmied out during construction (see Table &)

For uplift capacity, thc shaft adheslon should be multiclizd by 0 & in addition to sha® adhesion, the
uplift capacity sheuld be chucked for a cung pullout fgilure muds assuming a cune angle of 70°
considerng the submerged weight ot the sail or rock and adopting a factor of satety of 1 aganst pullout,

An expenznued geotechnical enginesr should ebserve Lhe boring of the piles in arder lo assess the rogk
levels and to confirm the rock is suilable for the adopted design parameters. ¥Within CBH1E, located in
the south eastern corner of proposed Building 3, a 0.6m thick clay seam was observed within tha Linit
3B sandstone st a depth of approvimately 8m belove oxizting ground level.  We reccmmend bored
towlings be carried Ihraugh this seam. Whare foolinys are designed to bear directly onto bedrock, the
footing mspection and assessmen! requirements are provided in [ able &

Fucdings dwsigned Jsing the paramelers presented in Table 4 should result in setllements less than 1%
of the footing width or diameter.

Cofmy Geatechnics "
GFOTI COA oAl MA- A

29 Aypnil 2008
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TABLE 3: FQOTING INSPECTICN AND ASSESSMENT REQUIREMENTS

Rock Unit Testing Requirements _'l

Unit 3A +  Visual inspaction of all pad footings I

*  Goscrvation of pliing and correlation with harehate
informaticn

» Unit 38 Design Bearing Pressure gresater

= Visual inspection of all pad foolings

Linit 2B Design Beanng Pressure up to ‘
Z,000kPa | «  Observation of piling and correlation with borchole |
{ information I\

1

v Visual inspeclion vl 4l pad foutings

than 2.000kPa = Observation of piling and currelation with burehule
infarmatcn

= Spoon testing or coring ¢t al lsast 143 of footing
lacations

5.9 Pavement Design

CBR testing on potential subgrade scils for read pavements indicate values ranging from 2%, ta 10%.
For design purposes, we reconimend a CBR waluw of 2% be adopled subjecl to gonfinmalion by a4
geotechnical enginesr during corstruction

Favement argas should be pregared by
= Siripping all topsuil.

= Siripping all till. Wheie fillis exposed at a depth of 1m below proposed subgrade igvel, remove
to this level and proof rall in the presence of an expenenced gectechnical enginger with a
minimum of & pasaes of & smooth drum, 10 tonne roller. Soft or heaving areas will require
furthcr excavation and replaccment.

= [or other areas, proof roll at subgrade level with a minimom of & passes of a8 amaath drum, 10
tonne roller.

+  Remove and replace so' or heaving argas,

5.1C Scil Aggressivity

Tesl rasults trom Luikhrg 1 and J sites indicate that the fili and natural s3 |s are not highly Aacidic and
have low sulphate and chiaride concontrations. Within the Building 2 site * 11 50ils are mildly acidic, with
pH values of 4.7 and 5.5 however, the tesled sulphale and chlarde concentrations were low.  In
cansideratlon of this, wo recommand a non-aggresslve exposure classitication in accordance with A%
2158-1985 lur concrete in cortact with &l scils across Lhe site,

Coffny Gentechrics 12
GEGTLOOWZIE6ZAA-AD
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5.11 Earthquake Loading Factor

Based un Australian Standarc AS 117042007, Structural Deslgn Actons — Part 4 Farthquake Actiong
i Apsiralia, the sile is asgessed as having & sub =il glass G, — Shallow sol site.

§ LIMITATIONS

The findings within this report are the result of discrete/specific invesligatiors methodologies used n
accordance wilth normal practices and standards. Subsurface conditiors can change over rolatively
shurl distances and lhe subswilace unditions revealed at the test locativns may not be represental ive
ot subsurtace condiions across the site, We recommend that a geplechnical engineer k¢ engaged
during constructicn 1o confir- the subsorfane conditions are consistent with design assumptions

Fetaining wall design is complex and delaled sol sbiuglyre inleraclion analysis may be required to
assess shear stresses, bending moments and anchaor loads in relaining walls. Coltey would be nappy
1o assist [n & detailed analysls of retaining walls for basements.

The reader's attenlion is drawn to the attached document enfitled ‘Imporitant Infarmation apout your
Coffey Report', which preseats additivnal infoirmalion un the uses and limilalions of this report.

Far and on banhall of Coffey Geotachnics Pty Lid

SRR\ E oSt

Feter Wacddell

Frincipa) Geotechnical Enqinger

Coffey Goptechnics 1
GEQTLLCYZIHG280 A0
29 Apnl 2008
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SIECIALIDTS MANAGING THF FARTH

Important information about your Coffey Report

As a client of Coffey you should know that site subsurface conditions cause more construction
problems than any cther facter. These notes have been preparea by Coffey to help you
interpret and understand the limitations of your report.

Your report is based on project specific criterla

Your report has been develugped onthe basls of vour
unlque praiect specific reniirements as understood
by Cottey and applies only 1o the site investigated.
Prafect erlteria fypically inciude the general nature of
ihe project; its size arnd configuratian; the legation of
any structures onthe aile; other ste improvemeants:
ihe presence of underyround ublities; and the additiona)
risk Imposed by saope-of-sarvics | mitations imposed
by the client, Your report should not e used f therg
arc any changes to the project withoud ficsst asking
Coffey to assess how faciors lhat ¢cnanged subsaguent
tn the date of the repart affact the report's
recemmendations. Coffey cannal aceepl responsitsility
for problems thar may coeur due to changed factors
if they are nol consulted.

Subswrface conditions ¢an change

Sulsurface vonditiuneg are vrealed by natural processes
and the activity of man. For example, water lrvels
can vary with time, fill may be olaced ona sile and
rellutants may Migrate with time. Becavss a repont
is bazed on vonditivns which exisled al the time of
subsurface exploration, desisions shedlld not he basad
on i repwrl whose adequacy may Pave Dean allectsd
by time. Conanlt Gofey to he advised haw time may
hava impacied on the prgect,

Interpretalion of factunl data

3ite azsassment identfies actlal aubsnrface conditinns
only &l those poinls where samples are taken and
when they ara taken. Data derived from literature
and external ¢ala source review, sampling and
aukaequent |aboratory tesling are Interproicd by
yeclugists, engineers ¢r scientiz's to provide an
cpinian ahout avarall aite canditinong, their likely
impac! un the preposed develGpment and recomniencsd
actions. Actual canditinns may diffar frorm those inferned
1o exist, because no prefessicral, ng maller how
gqualitied, can reveal whal is mdden by

Coffey Gectechnics Pty Ltd ABN 93 056 229 483

garth, reck And hime. The actual interace between
materials may be far rmure yradual o abrugt than
aasumed based on the facts ablained. Mothing can
be done 1o change the actugl site conditions which
exlat. but atepa rAq be taken o reduce the impack of
unexpecled cenditions. For this reasen, ownors
shauld retain the ssrvices of Caffey through the
develooment stage, 1w wenlily varianues, conduct
addltional testa f reqiired, and recommend solutions
to preblems encountered on sile,

Your report will oniy give
prelitninary recommeandations

Your report is based on 1he assumption that the
site conditipns as revealeg through soloctive
paint sampding aré nocative of actual conditions
throughoul & zrea, This assuimption cannot De
aubstantiated until project implamentation has
commenced and thee'ore your report recammendations
can only be regarded as preliminary. Only Ooffey,
who grepared the report, is Fully familiar with the
backgrnund nfermation needed to Assess whethar
of not the repor's recommendations are valid and
whather or not changos should be considered as
the project develops. If another parly underakes
the Implementation of the recommendations of this
report thare is a risk that the eport wvall B rmesclerpretad
and Coffoy cannul be held responsible for such
miainterpratation.

Your report is prepared for

specific purposes and persons.

To aveld mizuse of the infermation contained in your
tepof i is recormrmended that you conter with Coftey
before pAasing your epot on to another pany who
gy nol be fam liar with the background and the
purpose af the repar. Your report ahould ot be
applivd 10 any prejpct olher than that originally
specitied at the tirie the repatt was isaned.
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SRECIALIETS WANAGIMG THE EAHITH

iImpottant information about your Coffey Report

Imterpretation by other design professionals

Costly problems can accwr when other design profesgionuls
develop their plins buased on misifderoretations
of a report, To help avold misintcrpretationa. relan
Coftay to work with nthar proect design professionals
who are atlected by the eport. Have Coey axoluin
thie repurl inphications to design professionals affcotod
by them and then review plans and apeaifications
produced to see how they incorporate the repod
findings.

Oata should net be separated from the report™

The repet aa A whaole presents the findings of the site
assessment and the report should nol be gugied in
part or aMered in any way.

Logs, figuras, drawngs, eic. are customarly inglucad
in ocur repgrts and are developed Dy acientisis,
enginears of gealogists hased nn thek interpratation
of field logs (assembled by field perscnnel) and
laboratory svaluation of field samples. These |uys ele.
shiowld not under any circumstancos be redrawn for
imclusion in otheér documents o separated from the
report in any way,

Geaenvironmental concerns are not at issue

¥our report ia nat likely tn relate any findings,
conclysions, or recommendations about the potential
for hazardous materials existing at the site unless
specificaily requited tn do an by the client. Specialiat
gquipment, technigues, and persormel are used to
perform @ gegenvironmental aszessimant,
Contamination can aredate major heatth, asfoty and
prvitorental risks, 4 you have no information atwed
the potental for your site Lo be contaminated or create
an enviranmaontal hazard, you are advised o contact
Cottey for information relating to geognvironmental
iLEURE,

Coffay Qeotechmics Py Ltd A8M 83 056 425 423

Rely crr!_Cuffey for additicnal assistance

Colley s {amiligr with a variety of 1echniques andg
approoches that can be used to help recuce riaks for
altparnies 1o & propect, fom design o constraction, |
15 cornman that oot all approaches will e necessarily
duall with in your sile assessmen! repont dug (o
concopts propased at that time. As the praject
progresses throuwgh design towards construction,
speak with Colley 1o develop allernalive approaches
1o proclems that may be of genuine henafit bathin
time and cost

Responsibility

Repurting reliss on interpretation of factual information
based on |udgement and oplnlon and has alevel of
uncertanty attached tait, whieh s lar less exact than
the design disciplines. This las often resulied o claims
teing lodged against consultants, which are unfounded.
To help prevent this problemn, @ nomber Of clausas
fiave bean develoied for Use m contracts, reports and
cther documerds. RBesponsibility clawses do not transter
appropnate lighilities from Coffey to other parties tut
are included to identify where Cotley's reaponaibiities
begin and erd. Ther use is intended to help all parties
involvad to mecoynise Uwir dividual rasponsibilities.
Foad all doacuments from Cofley cioscly and do not
kesitate to ask any queshions yau may have.

" For iudher infaormation an s pavest refersnce should oo
made to CGuidelines fur e Provision of Geolechnica
ImMlermation In Sonatruclion Contracis” published By the
Institulion of Enginesrs Australia. Rational | leacdguarters,
Canterra, 159427,
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Appendix A

Engineering Borehole Logs, Core Photographs and Explanation Sheets
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Sail Description Explanaticn Sheet (1 of 2

CEFINITION:

In ergineenmg terms 5l ncloges avery wpe Al ungenonter
ar partialy cemented morgang af Graame raalesal Kusd i
tha ground. e grachee, F the matondl can be rergulded or
deantegratod by hand 0 A5 deld candibion ar inowater tis
doschbed as a 5o, Mhor malendls ate dgeanbed usirg rock
gesonglicn wWrme.

CLASSIFICATION SYMBOL & 301 NAME
Sols oG descnbed a aceord3anst with e Undicd Soe
Classhigatiaon [1W0E] ag osnown n The table on Sheds 2

FARTICLE 5IZE DESCRIPTINE TERME
1

| NAME | suBDIWISION SIZE
| mouaers : >4 mm
! Conbles { B3 mm Te I ma
| Gravel | CONTSa i 20 mr to 63 mer ]
! mieliL i G ornen b A0 e
! fims | 2 3% e 13 6o
Land Coarse @00 prn 1o 236 mm
rrhenm P e tn BOT o
fine o i bo A L
MOISTURE CONDITION
o, bnoks and frels nry  Dohesws And cermentsd 5o =

aqa nard, Iracld o povdesy, Lhncamanied granulae
ugi g ryn irgaly throwgh hande,

Mpoist Sotfeas conl and carkesed n oodoars Cofesives
50dla ean ke moulded. Granutar 3enla k2nd b cakee

We:  As for maisd tae with frer water tomning on hanss
when handled

CONBISTENCY OF COHESIVE SOILE

UHDAAINCC
TERM STRENOTH
Sy kPa

Wery Saf= <15

FIELD GUIBE

B Rinper con be pusted vallinka Be
0l w1 e wlfet,

Hand > 20 Thex s Tene ea® thie suib car T e
Saiky with the baumana.
Friabk - Ciumbdes rr pawdsrs when scrapec

by thumbinaii,

Soft ¢ Eb A fnger can be pushed irbe the <o
| 10 aboa 1 35 dapik.

Firm | 5581 The soil can be inderted about Smir

with tha Tumib, Dot not genstrated.
I

SHff [T L1]V] I The surface of tha soil can be
indented with the thumb. but nat
panetrated.

Very St 2| 100 - 00 || The airfare of t9e secl ean oe maikiecl

but ral inde~ted wik b thu nb pracs e

BENSITY OF GRANULAR SOILE

Denas . 65 - B~
Greate) than dE

. TERAM DENSITY INDEX {%"

: v I
1 wary Ioose Less than 15 [
: Lonse . 5 - 38 '
’ Wmchum Dense 85 - §E -

Viry Denae

MIMNOR COMPONENTE

frers — | AsRECSMENT PROFORTION OF |
- GUIDE | MINCR COMPONENT 11|

— T T T

Tace of  |[Freaence pust detecrst | Coarss grained sais:
By P20 o iy, Bl sionl = B5
| pruperlins it ar me
Ld:ﬂerunl 1a qenergl Fang grainga rofs:
|'| DFOQAMBS O] TRy e 15 %0
| GOmponet. — e
With some, Preseros easky detectec | Coavse gramed scils
by bool of oye, 20 L-12%
propoios dttie citeeent | Fine grainer soiks:
1o qenety! prgpeerties of | 15 - 110D
BNy GMIanan].

S0IL STRUGTURE

ZONING ' GEMENTING
Lavurs  Caonrlinuons 3orems | Womia Lly Fasdy buvdnen g by
EnCHale of samne, | camonted  hand in air o water,

Lenses Discotinuous Mrde-atey FHort areqaired b
layers af leatic fae | corisivan  Bragh op ke 55 S
BhEpE. hard ir airar wabar

Merkets frecgular -nduaienz
af chiffese! malanan

RECLOGICAL QR ER

WEATHERED IM PLAGE SDILE

Extrgm ey Strugctura and fabric of parent roch viskle
weatherar

waterial

Resiciial 08 Siructure and {abric of parert rock nol wisible

TRANSPORTED 50ILS

Agolian sgil Deposited by wind

Alluviar sGi Bepuosiled by stearms aod Svers

Collwidd s Beposited onslopes [Farsooe led dose sloue
tvy prawityl.

Fil ban mane deposit il mAay be sigaficant g

frnre vRARIE oitwr EaT 188t InGalions thar
haturg ly oguyrring oz,

Lacust-rm sol Duposibed by bl

hor inie s’ Cwpecnited 1 oced basies, bays, bede e

ard asiuar et
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Soil Description Explanation Sheet (2 of 2)

SOIL CLASSIFICATION INCLUDING IDENTIFICATION AND DESCRIPTION

|
FIELD IDENTIFICATION PROCEDURES
{Exrauding particlas larger than 60 mm and basing fractions on eslimated mass)] usc FPRIMARY NAME
E ) i 2
o= Wicle ranna in grain siza and sunstantial W GRAEL
Eo Zg 2 g 7| amounts of all intermediate parlich: sizcs,
- Se|4gTes T
E o %" 5 ac &< | Pradominantly one size or & range of sizes GF GRAVEL
£ Kl & wilh g intermiediate RiTes missing.
2 | |£5%
i 3 tZ2cpl o e 5
=5 gl5E B UL - Mon-plastic fines (far dantificatlon M SILTY GRAVEL
Bzele -E-E.g,_é,_ ﬂ%ﬁ procecures see ML below)
WE|T PCiFL EEZ
@ L = = .E | % E ag T | Plastic fines (for idantilicalion procediinrs, GC CLAYEY GHAVEL
=ﬁb, c E = sae GL balow)
FEc|w
) _E L F E
o = E E E Wicla range In graln sizes and substantial 2w SAND
T'5 6 E £ ﬂ 227 gmounts ol all inlermediate sizes missing
3zE2 BIu255E
e | a 2 E ca=0= Predominantly ore size o a range of siras aP SANLY
g' ] ] ok with soma intermadiats slzas mizsing,
= EX, ' —_—
@ E- a - g5 — | Mon-plasue fnes (for entification &M BILTY SAKND
s |3 E @l BETE§  prcsdures sae ML balow),
= = | & e o E
- fel E'_I_ e i
& = E MEBR O by fines (for identifination procadunes BG CLAYEY SAND
u - | sae CL balow)
=1 |
E IDENTIFICATION PROCGEDUEES O FRACTIONS <0.2 mm.
Belely DRY STRENGTH  DILATANGY | TOUGHMESS
@ i u':: o 4"., ;- 7| MNone to Low {Lhuish 10 S8 hoins ML QiLT
= W Fa .E f_} - =
=2\ = =
% =2 E :g B E | Medum to Heh More Medium oL CLay
2 E BELSE ———————
g5 2% Low to medium | Slow tovery slow | Low oL DRGANIG SIL1
Sglisra
£33 & < 3 _ &) Low to mediuin Slow to very slow | Low to madium HH ST
i g2 YES
O=
& E o ":I‘Ji Higlhi | Nrna High CH cLay
LR |
= 2| Mediumta High | Nera Laow to mediurn OH ORGANIC CLAY
HIGHLY DRGANIC  Readlly idenvfied oy colour, odour, sporgy feel and Ft PEAT
SOILE frequently bry Iibrows text e
# Low plasticity - Liguid Limit W) lees than 35%. » Modum plastuity - W) batween 35% and 50%,
COMMON DEFECTS IN SOIL
TERM DEFINITION DIAGRAM TERM DEFINITION | DIAGRAM
PAATIMES | A surlipe o crick across which the SOFTEMED| A rane in clayey sed, ususlly adjacent
sl has iittle or no tensile strungth ZONE to & defect in which he sl has a
Faratial or sub parailsl ta layering heghar moisture content than elsewhero
Jag oeddingl. Mey be apen or alusedd
f
JOINT Asurface o crack gorosa wheoh the soll TUBE Tubular cavity. My oo Singly or as ona
has little e rw lensile arrength but which s of o lurc uminer of separate o
not paraliel o sub parellel to layering, My Irter-conrected tubes, Walls ollen nosated
b apar or cesed, e tanm ‘fesure’ may wilh gy o strengthensd by densar sacking
ba uead for rragular jomts <0.2 m e lengin of grains, May contain organic matter
SHEARED | Aare n clayey soil with redgaly [TuBE Roughly cylindrical esangated bocy ol sl
ZOME parallei rar pEnar, cunved or unuolileg CAST giffgrent from the ol mass in whaah it N
bouridarivs cuntaineg closaly spaced, vezines In smme cases the so4 which 3 ?\ rd
smoath of ickensided, curved intersactivg makes Up the tube cast i cermnted oL RN
jointa whioh divicle Hhe mass into lenticular
or wadgs shased hiocks
SHFARED | A near planar curved ar undulating, smooth, INFILLED | Sheat or wall lins body of sl substance
SURFACE | polished or slickensided sufaca inclayay | - .. ! e | | GEAM o rrzpzs with salghly planar o irregular
il The prdenad or slickensided surface ’,-%./ naar parallsl balncaries which cuts
indicales that maovement (in oy cioses R through a 30il mass. Buenni by ifilling of
wary [l he= posuimed along the datact, =TT T £

FaR10/ 07-06
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Rock Description Explanation Sheet (1 of 2)

hormagencus material, may be isatropic or anisotropic,

mere subsiances with one or mare dofects.

DEFINITIONS: Rorx substance, defect and mass are defined as follows:

Rock Substance In engineenng terms roch stbslarce is any natu-ally ocerring aggregate of minerals and organic matetial which ¢anngt be
disintegrated or remoulded iy hand i1 air or water Cther material is descriged usirg soil descriptive terms. Effectivaly

The descriptive terms used by Coffey are given below. They arg broadly consistent with Austratian Standard AS1726-1993.

Defect Discantmuity or break in the continuity of & substance of substances.
Mass Any body of material which s 1ot eteciively harnogeneous. It ¢an consist of two of More substances without defects, or one or

SUBSTANCE DESCRIPTIVE TERMS;

ROGCH HAME Sumpla rocx names are used rather than pracise
neo agical classification,

PARTICLE SIZE Grain size %erms for sanastione are:
Coarse grained  Mainby .8mm to 2mm
Medium grained  Mainly 0:2mm to 0.6mm
Fine grainad hainly 0.06mim {ust visikle) o 0.2mm

FABRIC Terrns for layering of penetrative “abric feg. bedding,
cleavage etc. ) are:
Massive Ne layering or penetrative fabric.
Indistnect Layerng or fabre st uisibke | e affect on properas.
CFatinct Layering or fabric 15 easily visicle, Rock breaks mors

easily parallel to layering of fabric.

CLASSIFICATION OF WEATHERING PRODUCTS

Tarm  Abbweviation Definition
Residual As Soil derived from the weathering of rock: the
Soil mass structure and substance ‘abric are na

longer evident; there 15 a large change in
volume it the soil nas not been significantly

trarsported.
Extremely Xw Material is wealhered 10 such an sxtent that it
Weathered has soll properties, ie, it either disintegrates or
Maierial can be remeulded nwater, Or gira rock tabric
sl visible.
Highly HWwW Rock strength is changed by waathenng, The
Weathered whale of the rocs substance is discololired,
Rock usyally oy iror sta ning or bleaching to the

extent that the colour of the ariginal rock is not
recogrizadle. Some minerals are decomposed
to clay minerals. Porosity may oe increased by
leaching or may be decreased due to the
deposition of minerals in pargs.

Moderately MW Tha whale of the rock substance 's discoloursd,

Weathered usually by mon staining o bleaching |, to the

Rack axtent that the calour of the fresh rock is no
longer recggnisable.

Slightly B Rock substance affected by weathanng to the

Weathered exsont that partial staining or 2arhal

Rock discolouration of the rock suostance {usually by

imonite] has taken placae, The colour and
toxture of the frosh rock s recognisable;
strength orppertias arg essentially those of the
fresh rock substance.

Fresh Rock FR Rook substance unaffected by weathoring.

Naotes on Weathering:

1. AS1726 sugqasts the yemm "Distact'y Weathered' (OW) o cover the: range at
substarce weathar.ng cond:tions between W anc 8W, Far projects where it is
no pracucal to debineala bovsesn Hy and MY gr it is jucged that thers s ro
advantage in making such a distinctign. DW =3y be used weth the definition
Given i ASTTZE.

2. Whate physical and shemizal changes were causad by hot gasses and liquids
assouiatad wih igrecus rocks, the larm “atered” may be substt ned far
“weathonng” to give the abibroviations $4, B4, MA B4 and DA,

ROCK SUBSTANCE STRENGTH TERMS

Term  Abhrev- Point Load Field Guide
lation  Index, 1g50
{MPa}

VeryLow VL  Lessthan 01 Material cr.onb s under e
blowes wath sham end of Sick;
can be peeled win 3 kode;
pieces Up 10 300 m tiick ¢an
b broken by fnger pressure,

Law L 011005  Easiy scored with a knite;
indantatkans 1rem to Sme
show with firrm bows of @
pck point: nas 8 dull sound
under hammen P eces of
o 150mm long by S0mm
dameter may be braken by
hand. Sharp edges of core
may be fnable and bregk
durng hand. ng.

Medium M 03t 1.0  Readly scored wir g knife; &
pieci of core 150mar ong by
SUram digmeter can be
Broken by nand with difficutty,

High H 1103 A pece of core 150mm long
by S0 can not be Broken
by hand but carn be broken
by a pick w.th a single fiom
bilow; mack rings under
Frammer.

Very High vH 310 Hand spe; men breaks ater
mara than ang blow of a
pick; rack fings under
hamiries.

Extremely EH  Momthan 10 Spacimen requires ~any

High blows wits genogica pick to
break; ook rings under
harrumes,

Notes on Rock Substance Strength:

<. In gnisatrope rocks e tield guids 1o strength applies to the Steengih
pemendicular to the aniscliogy. igh strength ansatiops ks may
braak readiy paralle to the planar ansotropy

, The terr. extremely low® s nat used as a rock substance strangth
e, While the term 1s uged in AS1726-1995, the feld gude therein
makes i ciear that rreteria’s i that strengh range are soils I
1GiNEENG tBrmE.

. The urconfined compressive strength for isotropic rocks and
anisgiropic rogcks which tall across the planar amsatropy) is tymcalty
10 to 25 times tha pont load mdex ds50], The ratio may vary o~
different rock sypes. Leaver strength rocks ofter hava lower ratias
than higher Sirengtt rocks.

Fat

Lt
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Rock Description Explanation Sheet (2 of 2)

COMMON DEFECTS IN Diagram  Map Graphic Loy DEFECT SHAPE TERMS
ROCK MASSES Symbaol {Note 1) Planar The cafect does not vary In
Term Delinition orienlation
Parting & surface or wrack acroes which tha Curved Tha dafact nas & gradusl
rock has iittle or no lensie stanoth o . J changs in oriemtatlon
Paraliel or sub parallsl o knyering = Bedding e
(&g beading) or B planer anisolopy s a0 s 4 Undulating [T chefiert nas 3 wavy surface
in the mck substance jeg, cleavegs), T Clommge g )
May be cpan o chased. ' Hlepped The defeacl hew 0ng of mara
wll defined steps
doint A Furfeces or orack soess which sha Irreqular The dafect has many sharp
ok has lithe orno ensile strongth channes of afantatan
fut which |& not paraliel or suo B
parallel w0 yering o planar \" Note: Tre apsessment of defect snapp is parlly
BRISOIDEY in the rock SUDesance b mlluniced Ly e Ecale of the abaenation.
M3y ba opan or clossd. [Pk 2y
ROUGHMESS TERMS
Slickensided Grooved or strialid sufaos,
1=ually polished
Shearad  Jone of rock subsience wilh rougnly
Zone parallel near planar, curved or Palished Shiny smoath surfacs
Mote 31 laring houndadias sut by
clorsaly spaced joints, shaamd 98 5, ";{ Rmoaoth Smooth o touch. Few or na
surfaces or olher defects. Somea of 41'5/ f surface irmegularities
the defects are usuilly curved ancd |
Intaresct to divide the masss inlo Rough Wany smal sudaca meguianies
lerticular ar wadge shaped Dlocks. faunpkiuce generalhy (262 fRan
T, ks ke fire 1o coarss
5and peper.
Sheared A reer planar curved or undulating 4 Very Rough  Many largs surface
Surface g dface which = woally smonth, o= Irregularities (amplitude
iNote 30 colished or slickerssd, ,{""/ ‘-— " genaerally mare than 1mmk,
Fnzks Bk, o cnassr tRan vy
COArse sant papes
Crushed  Seam win mughly parallsl almast COATING TERMS
Seam plarar boundunies, compossd of Claan Wr visible saating
iNeta 3} disarianted, usually anguler 5
fragments of the hast ek ?rr/r" L_r'l Stained Mo visible voaung but
guingience which may be moms A , surfaces are discoloured
weathered then the host rock Tha [
seam has soil propartios. Veneer A visibla coating of acll or
minersl, ton thin to measuns:
may bie patcny
Infilied Ses) of s0il substance ceually with Coating A visiple coating ug Lo Tmin
Geam distinct riouchly paralled boandanas thick. Thicxer soll materal is
farrmed by the migration of s into urually descrioed using
an open cavity of joint, miilled appmpriste dafect terms (eg,
s8ams ase than 1mm thick mey b infilled seam). Thickar rock
rlescrined as vandar or coatng on gtrengin mislenal 15 usaaly
joinT surfacsa. described &5 & vain
BLOCK SHAFPE TERMS
Blocky Approximataly
Extremely  Ssarm af sall substance. after wil equidirmunsional
';‘"““‘h“"“d gradational poundaries, Farmad oy L
@am wealhering of the ook substanea i Tabular Thickneass much less than
piace. lsngth ar widin
Columnar Height much greate than
cross gection
Notes on Defects:
| Lsnily hormnole ogs snaw the rue oo o defects and fece sketonas anc sagtions ha appanin| g
2. Parbrigy ard joiils we raf usially shown on 198 graphat 1o Linlees nonsidremd sigrfoonil.
3. Stadfed Iodes, $7earsd surfaces afd cruahed sasma Bra fawss in goologics lerns.
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Horehale No.  (CRHT

H - Shaat 1ol 3
Engineering Log - Borehole comctie: | GEOTLCOVZRMEZAA
Client: Faylor Thormson YWhilting Drate started, 10.3. 2008
Principat: Coffey Projects Dale covnpleted:  100.7.2008
Praject 185 FOX VALLEY ROAD, SAN HOSPITAL, WAHROONGA  Logges by JA
Horehole Location.  Brilding 3 Chacked by SH
drd mpdal Bl miyrinty: Motk Crfl BED Ensting: 32028 Shope: ao* ML, Durtscs: 156.:
hele diamedes: H) o Moihing H2BEESE, 2 ey, dahim:? AHD

irg information matara substance
E it = t =i o g -
- itarel 5K Frtacita and
3 g . ?:Tpl;; .;_"-,5 gﬁ By E Eﬁ archliliinnat chearnham
L b = g
' A g % ﬁ'ﬁ ol fypeT PLAELCAY OF PG CRamGlaniion, 2 E g § K3
Elian A S RL T i endoenr, Sexcwnitey and milmme compnoents. ESlgd $REE
g |} E2BE_ ' m graingd, ang ] FILC
Q . fn « B 'l v, fw Pasticity cay. 7
:}l B+ L+ Bl ¥
g ! as | ]
1] —_
é oFT —]
f?! ks TRk Baw @i T umy B2 g
L -— Hams| ] -
k | ]
? E ]
H 7 1
;? <]
: - -
= N1 O O Y (R - S A
: | 1ns " [FILL TEATT Low 10 madem pasicny, ties, wim
. ERT - sonre e graned samd -
" | 232 A |
B Ny | N
i 1
: : o ]
3 150 .
> - A
3 7 1 Wb ewTieset] ik 3 %00 b
E_:5 ' fi,..: - SANDETOME! Fine qraned, 0aia orafige, , ‘e amETONE —
< e | ;
LN | 1 |
Hi £ A i o
' iy = Dpranch CHHY oOnknoes 2% o holo 1 N ]
1 1
A ¥ _]
] i -
1 | ! -
- 151 !
- .
] -
16y ] 1
I i _.
t T —
: -
l: L | am] ] _
2 chesrfiaion ymbcs wd e L e Ty M
eikped FLippr Nonel, ANTOE, T3 F
:‘.i AN IR M rivxd H rl W undislwbnd smmly Elmen cramalar #uiit dageniption Vi tary
Al aapar Fifng" C cawny ki i ADR Bk G diprmesr tovrmd on e Lhasadicaton s £
o] rod o Al D perriRtion or el sarnphe Ayalem F tmm
W washboi 12 N sipm R g netrabion bagl (SPTY - E] wiff
¥ cabdn tedt M :‘:‘“u'h"ﬂ‘” u SF1 = SR reavannd molaluie Ve uwry ait
e R Augad : ol A M APT witl a0l care o] fry Ll hary
7} o #lnba wanm v #B1E 3hagr PR K5 gt Flz rabin
n Elan bil TR et Reed ¥ FrRELA T W s ey lnaae
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“hi sar wnfl R s sl
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- " Shest 2wl
Engineering Log - Cored Borehole orolact o GEOTLCOVEMEZAA
Clant Taylor Thomson Whilting Drate slarted; 10.3.2008
Prncipal: Loffey Profects Cate completed: 7032008
Frojact; TES FOX VALLEY ROAL SAN HOSPITAL, WAHROONGA Loieed Dy JA
Beorehole Location. Building A Checkord by SH
A model B mounbeg: Mot Dol BEO Eaaling: IRTRE.R ape o R._ Aurface: 1585
hicke Jamatar SO0 mem Crilirg tu'd: Morthing:  G2EEEDUY [ 1o ] datum: PR
drlling indonnation | reaterial cubstance rock mass defecis

H 1-| erlal dafect descriplion
7 5 ! g | weumated rlii‘!"’ dufd
7 lh a E! Xk Dype: qraih chareltrishcs, Gok-r, ; g Hangth D-ds- - m::'fg fre, Fcbnation, plaariy, ough ness,
5 |& 5 depth = w! sbwechune, miveoe componacts “E s g coling, thickrass
215 2] nu [mamet B R |y Lz 252 12| 58300 | sencvar ganeral
HEEH ECTE
4 P i
4 i i VHE .
156 ! | i ok
- F .o sty .
i rily
[ [ o
i | L P
{ | i coil -
] i : I 4
I Ly vl
ags | ] NI L i
A [ [ ! H =
] b br .
B . [
|| o i i .
i | i i i
Fabe | ] I .
: | - : i
3 I : Tu —]
— I -0
! L i
7] ol : -
o ~
R 7 oL :
P! : " 7]
P . P -
Fi1 : : | ! : '
i{ BN i ]
| . : ;
! 1 Conyinyad kam aon cored bochiic | i e -
] 1 - - | SAMDPETONE: Fig tomadesr gined, (LTI E
I oo | ymePera wricl prcke i e, ExEslincly do .y i
£ 5_ D | distinety vodsod ot 22° Shd. FE A P clay in Bl 20 7
o [=— 54, OL, 30 OF, dmm cay Infh
A - — -5K. PL, 540, 8% deym Zay inHl 1
] Lo PP, R, RS WM -

- i DU l—sn, b, 50, 0 mm ciay el 4

= | [SANDETONE: Modhm graihod, vl gry, | SW b1 FL S, 20, G0 ]

l g i fialine iy by eislincty bedded al 22+,

e — ; L. pe—PT, 3707, PL, RO, ROCTLET2 1

? _FT i NO CORE: 0.09m PR - _|

156 T
(2 .
S
. v . ]
. - : B b, 27 L RO, SENDY CLAT, I
o N L i : PT, 23" B R SANDY LAY, TMW -
= ] : PT. 22" PL_RO. SENDY CLAY, MM -
g1 boaE : J1, 547, IR, RO, OO0
Ty ey Wt Whﬂf::ﬂh clact hyp roughew
oT Aidliala 160 198 waler vl HH t 41 Al Y (g
ﬁ :":: ::;r::\h i—ﬂ AR BT L o pziw oreren ;5:“ Efgity "':;m“ EL ;’::‘_:9 ﬁ ;q“'m: e
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-l
Engineering Log - Cored Borehole crolocitio: | GEOTLCOVIIHEZAA
Cllent; Taylor Thomson Whitling Datp sterted. 10.3.2008
Principal; Coffey Profecls Date completed: 14,3, 2008
Projact. 185 FOX VALLEY ROAD, SAN HOSP{TAL, WAHRODNGA Logged by: A
garchale Location: Buniding 3 Checked by 5H
dril make] & mountesd: Mok Drift EED Eaating: FIFCLA akipa: a0 R.L Surface: 15
hota dlamaten 100 M Driding Ausid: Marthing  Be8EE0D2 boafing: walrn AHD
drilling irfermation | materksl subetanca rock mase dotecte
1_ P rraterial dafect description
g g | ecumati ;?. cwecr
= g é PCN b6 RN COMEeNStEs, CONL | | sedh 2 tel oy WP, nclnahon, plangrty, uginess,
§ o [ E sinuDluce, Miroe compenents S B ["f;;" a e lirug, Hichrisx
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coffey

California Bearing Ratio

geotechnics

SPECIALISTS MANAGING THE EARTH Lana Cove Wasi NSW 2006

Lang Cove West Sydney Laboratary
Goffuy Geolecmnies By Lid

BEM O3 056 H20 483
812 Marz Road

Tuluptm_ +81 7 0911 10HI0
Fagsimiba: +51 2 #1411 1002
B Report No: CBR:LCOVDSS-DI180

Issuc Nao: 1
TS MO PR T all ML“‘D‘J! (S SURE O T A0 CER L O S0 TR

Client: Coffey Gaclechnlcs Pry Lid
0312 Mars Road
Lana Cove NSW 2066
Principal:
Joi Mo: LABTLCOVDOZERAA
Praject: GEQTLCOVZ3462A8
Lot No: TRH:

This A0uLuTHat v ddadd o BCCOrIR0n willl WATRS
Armclizaee recuresnen b Aozl fie compliaone
with LBEKIEL | FORE.

A [ThI% darciman may no be ispmcLyrar faregd n

NATA ©

\S A

. Aspravol Sgnaomey: Marshalb Webster
iccheiTaman  (Laboratory Manager)
HNATA Accredilad Laboralory Mumbsae: 431
Doore Of ! 2204/200A

Sample Details

Freduct:

Svurge:

Location: SAN {lospdal, Wahronnga
Client Red: CHH 14

Test Results

Description Resul
Tos1 Methud AS 428951 1
Maxirnun Dry Density (HFm?) 1.470
Opfitrur Moisiure Contant {35) 112
CER 2.5mm (%) 2.0
CBR 50mm (%) 10.0
Freparation Sroaked
Inial Moisare Gontenl (%) 11.8
Achieved Dry Densily {tm*) 1.956
Achieved Moisture Comlant (3%} 118
Swall (%) 0.0
Mustere After Penedration {3%) 1.8
Pengd of Scaking (davs) 4
Moisiure Conlent of 1o 30mm (3) 131
Moletura of Penatratad End (%)

Caompaclion Type

Surcharga Mass (ky} 4.50
Laboratory Moisture Ralio After 105
Campaction (%)

Labwratory Densily Ratio Afler g9
Compatlion (%)

Cwarsize Malerial Excluded YES
Parpen Overize Excludeo 70

Rara of Penetralign

Date Sampled; 710472008
Sampling Methcod:
Samp(e |D: LLOWORS-D 1180

Chart

A

Load 'kh}

e It 20 3F 40 &4 A0 0 B0 40 MO g 10 13D

CBR {%): 10.0

I

Commnis
Dapth of sarmphe = 025 - 1.0m

Formobioe 00 w1 o

JrRIAAL - PR QEXTT an b Speniaidl AT am

Fage 1 o711
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geotechnics

SPECIALISTS MANAGING THE EARTH

Larw Cove Wesl,Sydrey Laboratory

Coffey Gaotechnize Hey Lid
LSRN 93 055 9y 483

d4r1d Mars Haoad

Lans Cove Waal HEW 2066

Talephane #iE1 > 9911 10000
Facsinale: BT 2991 1002

Report No: CBR:LCOVOES-D114a1

lasua Ne: 1
Thie BEOT REAMPE 3 EARAUE euas 3 fepont me CHRCLCOILBELE U 181

Cliant: Coftay Gastechnics Pty Lid traca v eanlh Faratied o vt
&Mz Mars Road A i [FEINIC T 17025,
Lane Cowe NSW 2088 (TR QeCUmEnt Kay Nct 1 rapeodued guecplin
Principal: "ATA utt
JobNo:  LABTLCOVOO268AA v /W
Profect: GEOTLCOVZEI62ZAR wonta mpenaaepy  YHITEen ] itriaciy Marshai Wessiar
Loal N TRN: accrmnrrancn  (LBboratory Manager)
NALS Accratited Lo Borstory Mumber: +31
Dale of Iskuw 27142008

Sample Details
Product: Cate Sampled: A0A5A008
Bawrce; Sampiing Methad:
Location: SAN Hespilal, Wahroanpa Sanple ID: LCOVDES-01181
Chent Rot! CBH 1
Test Resuits Chart

Dascription Result

1eal Method AS17EE G611

Mammurn Dry Deasity (Hm" 1.880

Optirmum Mosture Content (%) 120 B

CBR 2.5mm {%} 8.0 28 -

CBR 5.6mm (%) 6.0 24 -

Freparation Soaked ’

triitial Moisiure Content (%) 124

Achieved Oy Densily (Um®) 1.882

Actieved Moisture Content [Uh) 12.49

Sweli (%) 3.5 3

Moisture After Penetration (%) 138 p

Period of Soaking (days] 4 =

Maksiure Contant of Top J0mm (5%) 16,0

Paiziure of Penetrated End (%)

COMmPactan Typd

Surcharge Mass (k] 450

Labeoratony Moisiure Ratio After 101 L

Compaction (%) 2

Laboratory Dansily Ratio After 00 a ok e e e e s e SN S B
Gﬂmpﬂmi{)n {%-' -X-} L 24 1t 44 [ 1] | X TS | T4 RE WA 1D 129 13D
Chversiza Malrrial | xchoded YES st

Porcent Onvarsize Excluged 0.Q

Rats of Pansralicn

CBR (%): 6.0

_Ewnmmis o
Dwpt!i uf a@myrha ~ .25 - 1.[am

Fowm M d6334 %500

[P0« ZU0T OERTLR oy Specird ST 000
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Larg Cove Wost Sydney Laboratdry

- eotechnics Coty Gz 7L
12 Wars Road
SPECIALISTS MANAGING THE EARTH Lare Cove West NS 2064

Teleonona; +81 2 9911 1000
Facsirube: +01 2 9511 1002

Report No: CBR:LCOVOIS 1142
California Bearing Ratio iaaue No: |

TRt T o e b gl SO0 ma s s B3 OF e pad o DO L COWEGE- g fo2"

Client: Coffay Geotechnics Ply Lid Aetrararar. rsremorts AGOSIed ot camphence
BH2 Mars Rioad A with ISDACE 17425
Lane: Crwve MSW 20065 [Ths dogumontmay ol bt rapoduced reocal in

- Ertnchpal; NATA -t - -
Jdaoh Mot LABTLCOVWODZEEAR v W

PrﬂjEﬂ" GEGTLCW:E&E?M I B s Sigreaiory Wbl Winlanar
= L1 No: TRHN: ADCREENTATION I.l.n'l:-un‘nl.orr Hﬁl‘lagur}
MALA Aecredled Laboralory Mumber; 431

Dt ad [ssnm 2 0EENGE

Sample Details

Product: Draxte Bamnpled: o208
Bource: Sampling Method:
Lotation: SAM Hospitak, Wahrocnga Semple ID: LCOVOES-O11387
- Client Ref: CEH 14
Test Results Chart
— Dageription Resutft
Test Mohad AS 12B96.1.1
Maxirnum Ory Denstty {im*) 1.690 )
Crptimum Moistune Content (%) 26.0 aa- K
CBR 2.5mm (%) i+ - S
CBR &0 {%) 20 arr ;
Freparation Do . z
- initial hMoisture Content (%} 23 A ;3
Actueved Dry Densily {Um®) 1.656 ' ’

Actiavad Moisture Content (T 223 ns!

— Swel (%) 6.0 g
hMoistura Alar Penatralios (Ye) 223 ¥ e
Period of Soaking {days) 4 .
— Molsture Content of Top 30mm {%) 25 sl ;
Moishire of Penatrated Ened [%h) ‘
Compacton Type '}
_ Surcharge Mass (kg} 450
Labaratory Mosature Retio After 17 " |
Compaction (%) 1
Labaoratory Dangity Ratio ARlar g8 N S
Ccmpacﬁon {‘}'ﬁ} L] 10 2D 4 42 2g &0 rd -] e 19z WL 124 1D
Owersize Material Exctuged YES Feretriteon irmm

Farcent Cuersize Excluded

CBR {%): 2.0

Fate of Penetraton

|
|

Commeris
Crepth of s2mpte = 0.25 - 1.0m

Farm Mo 1023491 67 PR 3007 SECTLAb by SpaomOEST apm Fage 1 of 1
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SFECIALISTS MANAGING THE EARTH

Lene Cove Wost Syoney Laboratory

Golfey Geolenh s Pty Lo
ADH B2 006 w9 432

3 F Wl R |
Lang Ciova Wast NS 2066

Telaphorg; +61 2 3411 " 000
Farsiin e +A1 2 9911 1007

Report No: CER:LCOVDAS-D1183

Ixsua No: £
it rhpoyvd rrplacey all o 'durt it d o cepan 23 CERL QoI E-03,

Chent: Caffey Geatechnica Ply Ltd
Bf 12 Mare Foad
— Lane Cove NSW 2066
Prncipal:
Job No; LAGTI COVOEERAS
Profect: GEOQTLCOWVI 345200,
- Lot Mo TRN:

1P decymient B IEEUG I aNLaRSE wil WA TRE
antgd Ealion refruParnants. Sooratiied 107 SOMEEID
will BCGEL 17003,

A va dacument may net be raprodusod oabogL
NATA ,

\S AT

.ﬁmm_md Siglla-;lll:ll! Mrrshuall Webixie
Wﬂ (Laboraley hianager

M T AnCradled Lakoralcry humpar; 431
Cate ol ssum;  Z2004/ 2000

Sample Cefails

Product;
Sourca:
_ Location: SAM Haspity'. Wahroonga
Clicnt Ral: CHH 10
Tes! Results
- Descriptian Rasult
Tezt Mathod AS2E%E 1.7
Masimum Dy Density {7 1900
_ Optimum Mo Stune Cantent (%) 11.4
CBR 2 5 9] 3.5
CHR S.0mm (%) A0
Pre paration Soaked
- | Irkial Melsture Comant (%) 15.2
Achiewed Jry Density (m) 1.846
achigvad Moisture Content [%) 152
B Sl (%) o0
Mrisiura &fter Pensiration (%) 13.7
Penod of Soaking (days) &
— Wolsture Content of Top 30mm () 182
Maisiure of Penstrated End (%)
Compecion Typa
— Surcharge Mass (ko) 440
Laboratary Moisture Ratic Adter 133

Compaction (%)
Lakaratary enzity Halio After o7
—- Compaction (%)

Cwveraize Materal Excl.dod
Paroenl Oversiee Excliudedd

YES
35

Rate of Panatraticon

Data Sampled: PR
Sampding Method:
Sample ID: LCOWDAS-0" 183
Chart
a0
Le= .
LE o

Leac MMl

T o e e M c—f—— e ———— ————
agon 140 0 =@ 4@ AR %9 Fo 4 EF WO fb 426 110
Pl abraction temmd

CBR (%): 4.0

Conwnents

Nepth of samale = 0.3 - 0.6m

Fanm ke 102w 1.00

‘oh2dnd - 2oty QLS TLpE by Swacta OEST. oot
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SPECIALISTS MANAGING THE EARTE

Late Cowe Went Sydney Laboratory

Coftgny eargchrice Fhy Ly
ABR 93 055 229 4487

W12 Mars Road

Lare Cove Wast HOW cUEE

Telapfans: +G1 23311 1004
Facoimua: +53  eed] 1000

Repart No: GBR:LCOYOBS-G1184

e Mo
FhUG amei PG Dit C L T e § LR Sl et ara DO L LRS- M

TRIG Strbament i 1920 |5 D0EOMIE N4 vl HAT AL

Cltent: Ciffey Geotochnics Pry Lid Ao ridion cequracmts Accesdized for coniaiancs
B2 Mars Road A W1 SOMEC 17025
Lane Cuove WSW 208G Tins chwouerd mar il b v Docduond ancegs i1
- Principal: NATA - P
Job No:; LABTLCOVOOZE6EAR v ‘/W
Froject: GEOTLGOW23458208, ot A Aporoved Signatory: Mardhad Wabater
— X ' AT Labaracany b a1ager
1ot Ne: TRN: AT liN.!\.Tﬂu hm?ﬁdlmﬂrumkﬂ Mamksr 431
5 gl (H cgue.  LADRAMHE
Sample Datails
- Produet: bate Samplad: Floa 2004
Sournce: Jamplirrg Method:
1 acaticn: LAM Hospital, Wahroonga Sample 1D: 1 COWE5-137 184
) Cilent Ref: CBMT
Tast Resulfs Chart
— Eescription Resuit
Cest Method AS 12859671
Maxikrum Ory Density {8} 1.030 _
) Optimum Moisture Content (%) 11.8 o
CBR 2.5mm {%) 10.0
CHR 5.0mm (%) 10.9 -
Fraparaiicn Soaked
Insitial MouGture Content (%) 1.5
Achieved Dry Densily (Uim® 1935
Achieved Moistone Conont (%) 1.9
Swall (%) 0.0 z
Moisture Afbar Penetraticn (%) s E
Pariud of Scaking (days) 4 -
Mpisture Content ¢f Top 3C0mm (%) 4.1
Sduisiure of Peoelrated Erd £34)
Compachon Typa
Surchargs Mass (kgl 4 ot
Laboratery Motshere Rafic After a7
Compacion {%)
| atoratory Denzity Hatio Atar 136} ] oo e ST Tl B S B I I
o Cnm pﬂ[}jiﬂn t%:l no m i) AD L Q) el LAk I (111 Hil RIENF TG T4k T
Owverara BMatar Al | weildes YES freere
Percamt Oversize Excludad 2.0

Rate of Penetration

CBR (%}: 10.0

Comments

Napth of sample = 876 - 1 8

Formiva, 1553 ¥T.00

o D - 2507 GESTLaw by Srwntre DEST.avn

Fage { of 1
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SPECIALISTS MAMNAG NG THE EARTH

Lane Cpve West Sydnoy Laboratory

Calley Gactachrizs Py Lid

ARM %0 055 029 487
R bdn s Roar!
Lang Cowg West oS 2065

Taleptate; #6l X 31 1000
Farsimikes: +£i1 2 3311 1002

Report No: CER:LCOVIAS-01183

{zgue No- 1
Thia rapaef roplacrs ad ook d fasuys of pad ag TERLOOWAL #4195

Thig Saoaridn! 4 Adudd In actoadince with MO TAL

Compaction {2%)

Clianl: Crfley Gaotechnics Phy | td Aecrilalen remwETEnE Arrediod far complianae
8/12 Mars Road A wilh ISOVIEC 17025,
Larma Cove WNSW 2065 ; . e
— o NATA mﬁwmnlm‘; vl £ e peduned wRsaR i
Principal; -
Job No: LABTLCCVO0ZERAA v W '|
Frofact: SEOTLOOV2316244 'y o Signatary: Marengll Wansigr
- Lot No: TEM: WI mnm.n PEMH.MIBE: {|E|m|l';' aalmuﬁl] ]
' MATHA Acorediled Laboratocy Mumbar: 4M
Doabe of Iggue 220402008 1
Sample Details K
= | Product: Datw Sampled:  7/0472008
i Sourca:; Sarnpling Method:
Latation! SAN Hossital, wWahrtanps Sample I LCOWOHS-U1 18
Clrant Ref: CEH 18
Tast Results Chart
- Description Result
1 a1 Method AS 1289.6.1.1
Maximum By Donsity (Wm?) 1E10Q "
_ Oplmum Maisiure Sonbent (%) 158 .[ r
CIEHE 2 Bmm (%) 15 100 Ve
CBR 5.0mm [%%) 20 “' a
Pre:parafion Saaked
- Imitlal Molsture Contgnt (% 16.7 o
Achieved Dry Censity (Hm?) (A |:|'.|1-
Achievcd Moisture Content {3G) 187 t R
- Hwall (%) 0.0 % et
Moistira After Penatralion (%) 16.7 % ”[
Parind of Soaking (days) 4 -
— Moigture Content of Top 30rmm {46) 11:1] usi-_ i
Menstyem of Penstrated Mnd (50 by :r
Compactlon Type T '
_ | surcnergo Mass (xg) 4,50 vaf 5
Labaratory Moisiure Ratio Afer 106G .
|l—|——- e i R oy N -

Lanoratory Density Ratla After 95
— Corpaction {%%)

Owversize Matarial Excluded
Parcant Oversize Excluded

YES
0.0

Rate oA Panatration
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2 April 2008 TEST REPORT

Coffey Environments Pty Lid
¥/12 Mars Road

LANE COVE WEST

MHEW 2066

Your Reference: GLZI4AZAA
Heport Number:; 59760
Attention: Richaed Movle

Drear Richard
The following samples were received from you on the date indicated.

Samples;  Qly. T Boils
Date of Receipt of Samples: 20D30R
Dale of Receipt of Instructions: 26/03/08

Date Prehnomary Report Emagled: Mot [ssued

These samples wereanalysedin accordance with your wiitten instruictions.
A copy of the Instrucnons is attasched with the anglytical report.

The resuhs and assaciated quality control are contained o the following peges of this report.
Uniess otherwise staled, solid ssmples are expressed on s dry weight basts (noisiurg bas

been supplied for your infirmztion only), air and liquid samples osreceived.

Shouldyou have any quenes tegarding thes seport please vontactthe undersigned.

¥ours faithfully
SOSENVIRCMMEMTATL SFRVICES

T B— < s
/"W’/_::—*' &Z{’M i M‘;_—

Ly'Kim Ha Edward Thrzhim
Seniur Organie Chemist Laboratory Services Manager

This dacument is oswed in accordapce

with NATA's acciedita’ion requinsmanls. Page 1 ot 7
NAT Accrediled tor comphansg with ITONEC 17025

N4 | A poorediled Riboratory 2462 (435L).
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PROJECT: GLI3dAZAM REPORT NO: 597400
T Inrgan cs I _|__ . T _l_ - - . T
) Owr Relerence; . LMNITS © o BOFE0.1 £67A0-2 ! BG9TE0-3 SHTE0 | 59706
s ¥our Referonos R I - ] | GRH1A | CBHIS CBH1Z CBHE
Sampie Type i ---------- Senb ! Sai Soil 5ail oai
( Depih | | 0305 | 070 0,25.1.0 0235 0.5.0.4
Date Sampled | 10TA2008 | 1AMXE008 | 18/032008 | 17032008 10032008
0= o e T Lo o .
Cale Exwacted (pH} ! T 2702008 | 27/0JZ00B . FFI0G/2008 | 270B2008 | 27)03/2008
— ———— -
Late Analysed ipH} , D 27O | 2AUBf0U8 T 2IUER0DY | 2702004 I ooy
L pH 1:5 acit:wale- 125 soll- water . pH Unis 77 4.0 I a1 T 76
I Inorganics - T/ T -_—l
CUur Reference: ! LUKITS araa-7
Your Rederenns —— CERA |
Fample Ty B Boi
| Deptr i v1-o6
. Date Sarapled | ! 10/03/ 2208
— == == =
Date Exiractes (5H} . | z7iocs2c08
| — — - P,
J Date Anaiysed [pH) 24 JU32 08
DH 15 sowater 1 & solswatz! | pHunts | 8u
This dobumet 5 Sowed N SELCraance
wiir HATA's aecraddation requiremenis,
PageZof ¥

Aecredited for compliance wilb ISOAEC (7025,
NATA MATA accreditec Watworatory 2562 (4354

v Tha iepar! muat vt be reproduced eacegt ol
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PROJECT: GLI34bZAA REPORTMNGC: 59750

[ T Ao b swil . | ST '
| Cur Refarense; UNITS SOTEQ 1 5pre0-2 | Sweel-3 | sareid SETEOS

L LT —— CBHIE CBH1Z | CHHIS LéH7 CEHE
! SampleType | e Sei . Soh . Sol Sol Seil
| Depth 0¥05 . 0TiD 0.2510 0.2-0.3 0.3-0.4
| Crate Sarnpled 19.']{}34'20&5 CARINYI00E ¢ 18MN2008 - ATON00E ! 13033008
I-_ Dale Exracicd 31,0508 _| P2008 - JTUS2008  IWIH2008 . 210FT00
| I::-'ammﬁlysa_- S R 31JHHT_ELMLU;{.{2UM VD0 | 304008 |
' Chlonde, LI 13 sou'water maig | 62 | &7 .17 T
i Rulphale 804 15 scilwalet —  mghg ' 33 _l' 1 T T A _!'
,r Aninnx in mﬁ-— - | | T
| Our Relersnge URITS 59760.7 ‘
: Your Refgrencg 00 | s CEH1
; Samale Type e | Saal
' Depth | rAR
] _ Date Sample WS
i Cate Exfractzd ] YT e Ot
T Date Analysed o MAOYHR
[ Chtaride. LI 1:5 soilwaler mgkg £d
T Subhale 504 “Sscilwalsr | mgikg an J

Thia decwm ot is igawed in aocordence
wilh NATAS S0oradbaten raquiaments. Page 3 of 7

"ATA Passadited oy COmplidhce wih ¥SOMNEG 17025,
M&TE pocrediter kaborstory 2582 (43543,
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PROJECT. GL23462AA

REFORT NOx. 58760

Maisture | | ! ‘ '
Chur Retereace: L UKITS o RRTEO-4 EATED-2 SO7R0-3 597604 | SH7ED-6
Your Relerence | cerseemmeeens | CBHiE | camil CBH14 ‘ camiz ' cBHE |
Sampie Type | e | it 1 Soi sl C s, Eod '
| Cesth | 0335 4710 02510 1| 0203 0504
Uate Sompled | | OIOMAfREIE  TSN0EG0A  RMBZ008 | IRDS008  TEMG2008 _!
l— p— - I — 1 - — T ini— ri ~
i Drate A alysed fmoisture) | 27msyso0a | 27032008 ROM2ONG | IAOY2NE | 27MAIP008
7 Moisturs | T Tw T 0, 10 L ow T r
L M _ S L - .
. T MlillﬂUFS_ T ! i ,
¢ Our Refarance: | UNITS 59760-7 |
Your Reforenee 1 e b CEHY
Sarnpde Typm | e | Sl !
| Diapth ! ool |
Drate Sarapul [ 1oemaizans
I , .
- Cwle Analysed [Mmeisiure) | 2000
Malsture | u, 11
This decument is saved in accordence
with MA T ACs aperpdiabon 1pqulermants.
NATA Azeraanad for comgfianea wih |SORES 170028 FPagedaol 7
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ACCRFIHTATHOM
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PROJECT, GL234GIHA REPORT NO; 5470

- L ftethood 10 - Mol iy Ty Sumnreany i
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- SEF038 Anions - a range of Antons gre delermined by Lon Chromatograohy, in accardanse witn AMHA dUth ED,
#1308,
— Aluo2 Preparation of sofls. sediments and siwdges undetgo andaivas by eltherar Sryng, compasiting. subsampling
ang 16 sail walar extrastlon Whets meduired. Moisture contenl is detormincd Dy gring the sampde at 105
gl

A This do cumdent s 3ss ued in acchdance
whn MATA™S pocrediation raquiranmenty
NATA Addredited for compliance with IEQAZC 17025 Page S5of 7
MATA aogradibed Rbanalony 2E62 [4354),

V TNk 1PN, ITUEL HOT CA 18 PPCCLCED EX0EPE I ful).

MORLE R ECOG HELD
ACCTREINTATROR



PROJECT: GLZ34E:AA REPDRT NG:  557YED

U QUALITY CONTRGL CE T LUK |, WEIHGE | Blak  Ouplicate | Duplicate
| ' ' ' | Erme i
norgamcs ' H ! ! nAE + cate + 1
Inorgani | | | Onse + Dupl
: : | ! WHFD |
p—— e T - —— = — T — = !
Pale Exwacled [ptl] | {NT] | SOTE0-1 . 27CMZ008 ||
| ! 2710372008
1 DafeAnalysed (pH) (NT] | S@FEN-1 | 27H302008 (|
4] | ' | MTON008
- g 1
pH 15 soilwaler 15 | gHUnits | 0 | AN (NT) S97AN-1 . TT|T7 |RPOQ
I Soilwalgr . _ _ | |
UUALITY CUNTROL UMITS | LOR | METHDD | Blaok ' Duplicate Duphrate " Gpike Sr# .« Matw Spike % |
_ . ) | tmg ; Rarovany
Anlons in sqil : | ! Bage + Dulicale + ¢ Duphcale » %APC
] ' . %APD I
) - :|- J . o — IT_ JE—— f . [ ——— - |
Date Extracted I 310030 | 597601 | 41.3.08 310308 | LCS 1 [D308%
I ;b |
Rate Analyted : ; o3 | 567601 |nz_04.ﬂs||u2.nd.na" Les | 3fod08%
| ! | . B ' I J
_—— - I - . .- - I
Chicride, G111 | mghg | 05 SEM3 |, <\f | EATRO-1 | B2IROIRPD . lCS 103%
bot Water . ' _ ! | : \
Sulphate, S04 15 mghg | 2 | SEM08 | <2 —I “HITED 1 i )28 |'RPLE LGS 1014, |
suilowiaber . : i H
—_ —_ i — . . - 1
QUALITY CONTRGL ' UMAS | LOR | METHOD  Blank
Hold =ample WO feat | |
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_ LT | . T _
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. Moisiure w11 ameoz T
A This duc ument ks sswed in accordence
with NATA's acciwdilafion ragungnes, Fagebol 1

"ATA Aocradted fof comphancs wilk ISOMEL 17020
HNA 1A accrodied Rooatery 2552 (435,
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FROJECT: GLZMEZAR REPCRT NQ: 59780

ResuH Codea

[IN&] insuffiiciert Sampla for thlg teot [RPL] : Helalve Fercentage Diterence
INR] . Mut Regueste . Mot pan of NATA Accred-ladion
T - Mot tesied [NI&] . Nul&pplicabla

— Rapel Cemmants

Draater Cirgan oy watrachion commenoed. A

WATA Corporale Acrreditation Mo 2567, Site Mo 47354

- Kole® Tesi rasulls are nod coTeche: bor raccvay [axcluding DivdnsfFurans” and PAH in X040 and PLF).

This document 13 15&502d. oA the Chent's bahe 1, by the Company under its General Cordifinns of Sarvica availasie on reques! and aocessble
ab RO wWWW EQs comierms and sondiflons, m, Tre Choett's attenfion is drawn o Ihs Imitatan of kol By, indormmficaten and Jursdchon

iEwues dafined 1henin.

Any nther holdar of this dacumant iz advised hat fatmation containen hereon reflecty the Gompany’s indings at the fime of ks
irderverlian cily BN wWithin e imits of Slent's nstruchons, itany. The Compamy’s 2ole responaibifity is e its Chiend and this
documen] does not cxeneradte partios 1o a rancaelion from excrising all iner nghts and oblgahons under the Warsacion documents.

Quality Control Pretecal
= Methad Elank. Ananalyte froe matris owhich Jit ecagents are added inIns Sarme valume or propodions 83 used 10 SEMpie proctsing.
Tne method Mank should be carriad throvgh the cormplete sample preparaiion and anaiytical precedute, A medtod biank s preparad gvery
20 samiples,
Duplicate: A separate porbon ot 8 sampie being analysed that is treated Ihe same as e other samplers in the hatch, Qoe duplicate s
pracessod ar least eve’y' 10 saomples.
Burragate Spike: &norganic compound which s similar to tha target analytals) 10 chemcal compoesitior and Behavicr Inthe anasdieal
procaEs, bul whichis not noemally fuund m enwirporerlal samples Sunogates are added 19 samales before eetraclinn by manity eatrection
— efficiency amd peroent recoany in each sAmals

intarnal Standerd: Added bo all samples requiring andy s lor organics (where relevant) oo metals by B aler the extractionidigestion

process; the compoundsfalements serde ho give 3 Slandard o relenlion time andior response, whieh i5 imariant from ron-tdnan with

he IrEIUmenis.
- Labeoratery Cortmal Barpie A kowows malria spiked with compoond{s) represen lative el e wrget arabptes B is osed to doooment
labotatery pedormance When the results of Iha Tathis apike atalpsis irdicates a potentiatb problem due to the sample malris itaale, (hn LCS
esubs are used o verify 1hal lne laboratory can pedorm the analysis ina clean mabax.
Matriz Spihe: Analiguat cf 3ample 3piked with & kRown ¢chcertraton ol target enalyte(a). The ap ihp GECUrs pror o Gampee prepatabon
and enalyss, A malne Spike i5used to document the bias of @ mathed ind Qiven Samphe matix.

Quatily Accepteance Criterla
Linless clhenwise specilied 10 e tesl metkod. the lollowing genersl ecceptance criteria apply:

febetrnd Blanke: LR
Cuplicates: <8 x LOA: Mo RPD ciiter@ auplied.
=5 x LOR: (1-37% AP0 is aceeplad.
105w Catarmongd by Gantral Chans.
Whare contrpl chars have nok bean devaloped, (e Mattix Spikes criera appiy.
PAatrix Splkee: T 1 30%, ucxwery i acceptes for metals S inonganics.
61-140% is accepied fo- organcs
SuTugates. Rl 1.30"% racewvery is accepted for ETEX.

FU-TANY, reoovery is sooepted Tor Clher organics,

A This document i sawed in #ccordance
wih MATAS acoreddabé roquergrrenis.
Asctedded tor compliance with 13CYEC 17 RIS,
NAT HATA 30T BECrary 2562 [4354)

v This repoat sl pal e rgercahiessd eacepd an full

WEALT RECOCMEED
ACCREDITATHIN
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