Attachment A16

Geotechnical Desktop Investigation




m Douglas Partners
Geotechnics | Environment | Groundwater

Reporton
Geotel I nilal Desktop Investigation

Proposed CommertLial Development

[ JKent Street[ Sydney

Prepared [or
Clarter Lall Uoldings Pty Ltd

Prole [t [T

(/p)
-
O “une (111
=

=

@)

ntegrated Practical




m Douglas Partners
Geotechnics | Environment | Groundwater

Document History

Dol ument details

Prolelt (o] EREEERIIN Dolument [lo[] R TIRevl

Dol ument title Report on Geotel[ T hiCal Desktop Investigation
Proposed CommertLial Development

Site address [1TTJKent Street[ Sydney
Report prepared [or Crlarter Jall (oldings Pty Ltd
Cile name IR T TRev CIdo (1]

Dol ument status and review

Status Prepared 'y Reviewed [y Date issued
Revision [] [ean(Clristo Pyper Brule M Pl erson [Jlune [T171]
Revision [] [ean(Clristo Pyper Brule M Plerson [T1rune [T17]

Distrirution o Topies

Status Uleltronil] Paper Issued to
Revision [ [ [ MilTelle Burk [Cl[arter Dall [Joldings Pty Ltd
Revision [] [ [ MiTelle Burk[Clarter [Jall Coldings Pty Ltd

Tre undersignedion (el al o Douglas Partners Pty Ltd[Tonilirm tCat tfis dofument and all attalTed
drawingslogs and test results Cave [een [Tel[ked and reviewed [or errorsC]1omissionsand
ina T uraliesl]

Signature Date
Cutior . [C)Cune [LLL]
I
Reviewer /%ﬁ*é#?\ [ Cune 110
for Bfuce McPherson
Douglas Partners Pty Ltd
. 0BO 00 000 000 O
bsi

150 8001
Quaiity

CERTIFIED

FS 604853

www douglaspartnersilomiau
[Tl ermitage Road

West Ryde [1SW (111

PO Bol111T]

West Ryde [1SW [111]
Plone (I L




m Douglas Partners

Geotechnics | Environment | Groundwater

Table of Contents

HEREN

N

N

N

N

J

N

(11 Comments
L  [ULsting Retention Strultures and Ld[@_ent Buildings [IIIINII00I 0RO 0O A000in ]
1

(T Tra e ity o T

(O Ground Morne Vilratio n
Im  Dilapidation Surveys and Monitoring IO
(1111 Disposal ol I Tavated Material [IHImmmmoImOImOIOCIOCInOnOnEnr AT

O OO avation Suppo rt e ]
(11 General
O Battering 1T avation Cales NI
01 DartCPressures [orSCoring Design [N
(111 SelTSupporting Rolk Cares and Rok DisContinuities [T ]
L1111  Ground [nlLors and RolkColts (NI III0ENE IO o OO )

(11 Groundwater [
00  Doundations D )

(11 Designior Dart[Tiuake Loading [mmmmIHI NI DA ]

(11 Geotell niLal Considerations Relating to tl e CBDRL Corridors [T IHITAIIIAnIIL )

[11 Relommended [dditional Geotel I nilal Work (1]

HN Limitations D

OppenditidOd OCout TCis Report

OppendiiBO Survey Site Plan

LppendilICL] Proposed Development Drawings
OppenditiD0] CBD Rail Link Drawings

Geotel'ni‘al Desktop Investigation (Proposed Commerlial Development COO0O0MCIRMICTIRev
[JKent Street Sydney Cune 000



m Douglas Partners

Geotechnics | Environment | Groundwater Page [Jol11]

[ S0 1 T T A M
Or00000d MO0 O Cr D w00 00
(0 IO G OO Cel 000

1.Introduction

TCis report presents tle results ola geotelThifal desktop investigation undertaken Cor a proposed
LommerLial development at [1 1] Kent Street[ISydney [Tl e desktop study was [arried out [or tle
Planning Proposal stagerwit[t[e proelt seeking approval [or a ['uilding envelope "only[ Tl e report [as
[leen prepared on [elal o Clarter [all [oldings [t e proponentand it was undertaken in al LordanLe
wit[IDouglas Partners proposal [1 11 [T P IRev dated [1Septemier (1111}

It is understood te proposed development will Comprise a [T T s m G0 oflil'e tower wit[la single
Casement level [ar park [Telow Sussel1Street wit[Ipremium grade servilesl]

Tre aim o[t e desktop study was to provide preliminary geotel T nilal advile [omprising t[e [ollowing(]
e  Geologylin[luding groundwater!(]

e [I[Tavatalility ol materials likely to [‘e en[ountered(]

e  Sloringretention systems(]

e [Joundationsl]

e Impalton Transport [or [lew SoutI1Wales [T[1[ISW(assets[t[ e CBD Rail Link tunnels [lp and
Down traCks[T

e  [urtlergeotelThilal work ]

2.1 Site Description

Te proposed development [overs [ Kent Street[ Sydney [IDP (11111 Tas s[ownin Ligure [T e
siteis approlimatelyreltangularsapediTlounded [y KentStreet totle east[Susse1Streetto t[e west(]
(T 1 Kent Street to tle sout T T /Kent Street to tle nort east and [T 111 1SusselIStreet to
tCe nortlTwest] Tre site [as an area ollapprolimately [TTTTIm" and [as a street [fontage o[l
approlimately [11m on Susse[]Street and [1Jm on Kent Street [reler Detail Survey Plan Drawing[ Detail
[(DMprepared [y Beveridge WilliamsTppendil] B[T'Te ground surfare level along Kent Street
Coundary and t['e Sussel1Street Cbundary is approlimately RL [TTTJm and RL [TTIm[respeltively[]

TlCe site is [urrently o[ Tupied [y a miled(use [uilding [onsisting o[ [levels ol pulli(l[ar park and [T]
levels o[ ommerLial spaleal ovel Tl esite [ as tl reeelisting Lasementlevels [ elow KentStreet wlil

eltends [Corifontally towards Sussel]Street ground level T ere is velille alTess rfom [ot[]Kent Street
and Sussel1StreetItis furtCerunderstood tle siteis Fonstrained [y tle [uture CBD Rail Link rail reserve

wit[Jproposed tunnels positioned under CotlIKent Street and SusseStreet relér Sket 110 SKITTTTT]
prepared [y Rolert Bird Group[ [ Jppendi D[
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3.11 Regional Geology

Relerenletotl e Sydney [ 111 1111 ]Geologilal Series Sl eet [ 1lindi ates t[attl e site is underlain [y
t[e Hawkes[ury Sandstone o[ Triassillagel T omprising medium to [oarse [grained [uart[Jsandstone
witliminor sl ale lenses [reler Ligure [11] Tl e [lawkes ury Sandstone typilally is pale to mid grey in
[olourCwlen [res(Tand [‘as [ot Imassive and [foss [edded units wit(strengtlIproperties mainly in tre
medium to CiglistrengtCirange T e rok is prone to weatering wit[Ired Crown or Crown iron staining
Common in tCe upper [eds[]

Geologilal mapping Carried out in t[e Sydney region identilied two main [0int sets wli[ T Iwill most likely
[le present on tlis sitel]

e M O0Ostriking oints dipping [T to (1T to tfe eastand westlgenerally spa’ed Cetween a out
[to [TJm and persistent over many metres(]

e  [JIMI S striking 0ints dipping [1 1 to [11to tle nortlJand sout( I generally widely spa’ed [ut
[an [Je as [lose a [T TJmm apart[JTese Oints are generally strata Cound [
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TCe eltent ol t[ e nortlImort/ Teast trending GPO [ault ['one and Martin Plale [oint Swarm are indil ated
Ly tCe red lines(]

4. Previous DP Investigations

DP [as previously [arried out a numCer o[ geote[T hiral and environmental investigations and provided
advilelserviles during [onstrultion at a numiCer olnearly sites [See [igure [T Some notalle
geotelInifal proletsin tCe immediate vilinity influde tCe ©llowing

o [N I IDUROMICLT I ITGeotel [ hilal Investigation [arried outin [ [ [T onsistingoltl ree
test [ores to Cedrok at dept(s [etween [(TTimand [T m(T

o [T I 0 COMD ORI T TTGeote T hilal investigation Carried out
in 1T onsisting oltest pit and rok [@le inspeltions[T]

o  [IIIIHINIIW CITDORIIIC LI TI[IGeotel I nilal investigation [arried outin [ 111 onsisting
oltwo Coreldles drilled to depts olup to [T1m [elow ground level
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5.0Preliminary Geotechnical Model
Based on tle lindings rom t[ese geotel [ nilal investigations[t e inflormation rom t e Geologil al S eet

and DP’s knowledge [rom ot er proelts involving e[Tavations nearlly[t[e e[ pelted sulsurale prolie
[rom original ground level at tTe site [an (e summarised in Talle [T

Table 1: Expected Subsurface Profile from Original Ground Level

Units Description
[ Cill Loral [ill Cetween [1TIm and [TTIm[]
Residual . . .
0 Soils StilTto very stisandy [lays to depts ol TTTIm[Wwit[Jironstone "ands present[’
Weatlered | _ _ _
N Ro k [tremely low to low strengtweatered sandstone to depts olJup to [TTIm
[J | Sandstone | Medium strengt[1and stronger sandstone [elow deptls ol 11m and [ITim[]

Based on availalle information(t[e t[ i kness ol soil and weat[ered ro [k in[reases towards t[ e sout ]

OOOO00mMOTRITIRev
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Tre permanent groundwater level is likely to (e at deptlilile T elow t[e neig Touring Fasement levelsT
Coweverlitis likely tCatgroundwater seepage will o [Turalong tCe soil foCkinterfale and Cedding planes(]
[dintsand raultsCpartiCularly alter wet weat[er[’

Tre ground prolile presented allove is preliminaryonly and will need to (e lonlirmed [y sulsurale
investigation inCluding diamond Coring o ro [k at several loations alross tCe site and tCe installation
and monitoring ol water levels in temporary groundwater monitoring wells[’]

6./ Proposed Development

Te proposed development attle siteis inits planning stage(ltis understood t e proposed development
is to [reate a L1111 s['m GLI olliLe tower lin[luding a single level [Jlasement wit[Ipremium grade
serviles (refer “For Information” drawings prepared [y TmtTppendiTICTIt is understood trat tere will
[le a one level [lasement [elow Susse1Street level to [Je utilised as a [ar park wlilL I JDP Cave Ceen
advised [y ToulTstone Partners to (e Cetween [Jm and [TTIm [Celow t(e elisting ground level &t
approlimately RL [IT/m at Susse[1Street(T

TCe site is Constrained at Cot[JKent Street and SusseIStreet ends wit(Jt(e [Jand [Jproteltion Cones
[rossing over tl'e property Coundary [refer drawings [ppendil]C and TppendiCI DI Te Type [
prote[tion [oneis sCownto [Tosstle property Coundaryalong SusselIStreet Tutstrikes parallel outside
tLe property [oundary along Kent Street(!

7.0)Comments

Tre following flomments [ave [een prepared [or planning and preliminary design purposesronly T e
geotelTnifal model and advile will need to e reviewed [ollowing fompletion o[a detailed geoteThiral
investigationl’]

7.10 Existing Retention Structures and Adjacent Buildings

Prior to [elow ground demolition and e[ T avation(it will CJe neCessary to determine te typeltrirkness
and [ounding [onditions o[ t[e elisting [lasement retaining strultures along t('e nort I eastern and
soutlern Coundaries[1Determining t(e details ot elisting Tfasement retaining strutures will reuire
investigation [y [arelul and [ontrolled e posure olt[ e ground [elind and att(e [lase o[ t[ e elisting
wallsas reluired to assess tle [urrent lateral eart[] pressures on t(e walls and founding Conditions ]
Tris proless is [ritiCal as demolition and el Tavation Could potentially destallilise tre walls and [ootings(’

Information o[t e neigl I ouring [0otings along t[e [oundaries o[ t[ e site will also [e rel"uired i[ t ey will
(e alTelted [y tle development] Trese footings may e [ounded ad@rent to or witlin tCe Cone ol
influenCe faken as a [TT]line drawn up [fom tCe [Tlase o[ t[e proposed [ulk e[Tavation level Cotre
proposed el[Tavation downto RL (TTim O Tavation ad @rentto tCese (ootings may remove “onlinement
[espelially Ciglerilevel footingsCwlilTImay indule additional settlement and redule tCe allowalle
[earing pressure ol t['e material (eneatl 1t e [ootings[11n assessmentolt[e [earing [apality [leneatl’]
tCese neigTlouring footings sCould e undertaken to ensure tfe foundations remain witlin tCeir
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servilealllity design limits['Depending on t[eir (ounding level and [oundation material the neighbours
footings may reluire underpinning]

ICrelialle and alTurate refords ol tle ellisting strulture and ad@rent rooting types and oundation
[onditions are availalle[t[ese rel ords would assist in t[e preliminary assessmentIDP [an provide an
appropriate investigation and underpinning metCodology onle tle position o t[e neig[T buring [ootings
relative to tle fone olinluenle o[t e proposed [ulk e[Tavation [as [een estallis[ed[]

7.2 Excavation Conditions

Oavation is Currently planned to RL CIm OTavation is e[pelted to enCounter [ill"residual soil and
sandstone olup medium strengtlor Cetter(]

7.2.171 Excavatability

LillCresidual soils and el tremely low to very low strengtirolk sl ould [e readily e[ Tavated [y [ydrauli(]
e[Tavators[ [ Tavation o te underlying Cedrok will largely Cle dependenton te rok strengtlland
dis[ontinuity spaling enountered and may reluire ro’k Ffammers(rolk saws and ripping(’

Detailed el T avation [or [ootings and servile tren[ ] es [ pits s[ould (e all'ievalle using ro k Clammers(]
[ydrauliCirolk saws or milling Feads[1Ro[k saws may also (e re[luired to redule te risk o vilration
allelting ad(alent strultures[Piling may [ e rel uired wit[in t[ e Type [1and [1protel tion reserves(it is
reCommended tle pilingeartCworks Contraltor Carry out an independent e[ avatalility assessment
[onCe geotelThilal investigation Cas Ceen Lompletedprior to tendering [or e[Tavation ]

7.2.2(1 Trafficability

During Construtionprolems may [Je e[perienCed wit[Isite trafmirarility during wet weater in areas
wl ere residual soils are [ound at surlal e or at e[ avation level[ [ lor general [onstrul tion mallinery(]
tralked veliles sCould [e used(]

IClarger plant sulIJas piling rigs [(Teavy molile [ranes etllare to Ue used on fillCresidual soils or very
low strengtliroka working platiorm is likely to (e re[Juired ][] working platiorm assessment sfould (e
Carried out Cased on t[e detailed applied tral’k loads provided [y t[e piling Contraltor or eartCworks
[ontraltor [or te diTerent rigsranes [

7.2.3[] Ground-borne Vibration

During demolition and el Tavationlit will (e ne[lessary to use appropriate metods and e uipment to

keep ground vilration at ad @lent [uildings and strultures wit(in alTeptalle limits] Cor [Cuildings[tle

levelolalTeptallevilrationis dependentonvarious [artorsinlludingtie type ol Tluilding strulture felg(m
reinforCed [onlrete[Tril ket TMTits strultural Condition( Tounding Tonditions[t e [fel uenly range O[]
vilration produred [y te (onstrultion eCuipmentiiCe natural [fe[uenlyot[e fuilding and tle virration

transmitting medium(]

Ground vilration Can e strongly per[eptille to Llumans atlevelsallove [Imm(s Lomponentpeak partille
veloTity PPVI TCis is generally mulTllower tCan tCe vilration levels reCuired to Tause strultural
damage to most [uildingsCTCe Standard [JS [1SO (111 1T — [I11]“Mechanical vibration and shock —

Geotel ' ni‘al Desktop Investigation [Proposed Commerlial Development COO0O0MCIRMICTIRev
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[valuation o[ Tuman e posure to wlole[Tody vil ration—Vilrationin Cuildings [T to [11Hz)’ suggests
an alTeptalle daytime limit olTTmmis Component PPVi [or Cuman Comiort[]

Based on DP’s el perienle and wit(lrelerenle to [JSISO L1111t is suggested tlat a malimum
fomponent PPVi ol1limm[s measured at tl(e [irst o/ T upied level olneiglTlouring [uildings[e
provisionally adopted at tLis site [or Lot Jar I ite[tural and [uman _om(ort [onsiderations for ‘modem
Cuildings(]

DP maintains an e[ tensive [onstrultion vilration datalasel1Js a preliminary estimate[Talle [provides
approfimate minimum [CuTer distanles [or selelted el luipment [or e[ TavationTlased on a set vilration
limit ofTITmmIsS rassuming tCat plant is appropriately siCed ror te ground Conditions [T

Table 2: Approximate buffer distances for selected Plant (PPVi 8 mm/s)

Excavation Plant Distance from plant at which vibration attenuates
to 8 mm/s
Type Operating Weight| From DP Trial Maxima' | From DP Trial Average
Rork saw on elTavator O Om (m
Ripper on [t e[Tavator O Om m
[rr1ikg m om
Rok TJammer (- [II17kg m m
(17— [1111kg Lm Um

Notes:

1. Smaller distances can generally be determined from individual trials, as indicated by those from trial averages.

2. Buffer distances for rock hammers may be slightly reduced by prior saw cutting along, or parallel to, excavation boundaries.
3. Loading effects from adjacent buildings may reduce vibration levels, to enable boundary saw cuts with few exceedances.

Os tCe magnitude o[vilCration transmission is site speldl it is reCommended tCat a vilrationtrial is
[arried out at tfe ClommenTement o demolition and rok e[ Tavation[1 T ese trials may indi(ate t[at
smaller or dilTerent types ol el Tavation el uipment are rel"uired to redule vilration to alTeptalle levels’]

7.2.471 Dilapidation Surveys and Monitoring

Dilapidation surveys sould Ce [Carried out on ad @lent Cuildings [strulturespavementsiserviles and
sensitive strultures trat may (e aTelted [y tle e(Tavation works[1[] Caseline [referenlelsurvey slould
(e [arried out [elore tfe Tlommenlement ol ‘any demolition or e[ T avation work in order to doument
ellisting delelts so tlat any [laims [or damage dueto [bnstrultion related artivities Can e al T urately
assessed(]

[lollow on dilapidation surveys may [ e re[luired during [onstrultion][linal dilapidation surveys s ould
Ce Carried outon Completion o te proleltto [Telk [or any impalt fom t[e works [

Geotel ' ni‘al Desktop Investigation [Proposed Commerlial Development COO0O0MCIRMICTIRev
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7.2.50 Disposal of Excavated Material

Ul surplus elTavated materials will need to (e disposed olin alT ordanle wit[t(e provisions oltle
Lurrent legislation and guidelines in[luding t[ e Waste Classification Guidelines [P 1] and t(e
Proteltion o[tle [Invironment Operations (1t [TT11POCO Ot Ol materials removed [fom tle site
are delined as waste under tLe POLO (It and must [e disposed olin allordan’e wit_lone ol tle
[ollowing[’]

e Virgin e[ [avated natural materials [V J[IM[as delined under t_ e POLO [t permitting [enelilial
reusel]

e [1waste [ategory meeting t[e [Titeria set out in tle (J1SW P[] Waste Classilil ation Guidelines
(M Tmwit[ 1t e materials disposed to a landill liCen[ed to re[eive t[ e waste under t[ e assigned
[assililation or taken to a re[yling [alility lifenCed to reCeive tCe waste

e Material Complying wit[1a Resourle Rel[overy Order [RROas delined under t[‘e Proteltion ol tle
[nvironment Operations (Waste['Regulation [ 11 wit(] lomplying materials alle to [le reused
under [ertain [onditions]

O Tordingly Cenvironmental testing will need to e Carried out to determine te most appropriate o(Tisite

destination(s _lor t[e surplus e [ avated materiall

7.3 Excavation Support
7.3.10] General

Carelul Consideration must [e given to tLe planning and design ol e[ Tavations and e[ Tavation retention
system(sTespelially along CJoundaries wlere e[ Tessive delormation or [ailure Can Cause damage to
nearlly [uildings/road infrastrultureTootpatl siserviles et(T]

TCe proposed additional Casementlevel is s own notto eltend tl e [ull lengt[l etween Sussel1Street
and Kent Street(1Jo additional e[Tavation is planned along tl'e Kent Street Coundary Cwlereas t'e
Sussel1Street side o[t e development will (e deepened [y [1TIm [Celow Currentground levellt may e
possille to use te elisting retaining walls to temporarily sCore tCe upper e avation_depending ontle
founding dept I Tounding material and position o[ t[ese walls1Carelul [onsideration s ould t[erelore
Ce given to tCe design ol[t[e e[Tavation sidewall retention systemsJW et er elisting or newall walls
are to e temporarily supported wit[Jan[Tors[][Jew s oring will (e re[uired wi ere te e[T avation [ales
do not align wit[1tle elisting walls or wiere tle ellisting walls are in tCe way[1PartiCular [are sfould ['e
taken wlere installation o[ t['e new wall is olistrulted [y tle elisting wall[] [1 spelial approal I wil (e
re(Juired in sullla CaselwLere t[e old wall is systematilally removed as tCe new wall is installed 1 Tlis
will reCuire a design and ronstrult approalTiand is generally Carried out under [lose supervision oltle
geotelTnilal and strultural engineers(1[Jorifontal drilling and slot investigations will (e re[uired wlere
elisting Casement walls are used(]

SToring sTould (e designed to support te soilweak rolk and any sur(Targe loads[taking into alTount
tle allowal le delormation limits o[ any allelted serviles and strultures as well as Transport [or [lew
Sout[1Wales [TITISWrelluirements [See Seltion (1111 TC e levels and types olTootings [eneat(Itre
ad @l ent [uildings are not known( 11t is assumed( until Conlirmed ot erwisel t[ at t[ ey are [ounded at a
CiglCerlevel tCan tCe ellsting Dulk e[ Tavation level at tle site] Us(Tuilt drawings ot e neig [T burng
Cuildings sCould e reCluested(lInvestigation will need to (e [arried out to determine t[e [ounding level
and rounding Conditions wlere tCese drawings are not availarlel1TInderpinning and additional support
ol tle neig/ I ouring [uildings may (e re[uired(]
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7.3.201 Battering/Excavation Faces

Battering o[ t[e e[ Tavation sides at sale angles may (e possille wlere t[ere is sullilient distan’e to
tle Loundary (likely along Kent Street(ITemporary [atters and permanent [atters o[ 1 Jm in [eig(t in
lill[soils s ould e [ut at no steeper tfan [TTIT MV and [T TVTrespeltively Temporary [‘atters and
permanent Catters o (00m in Ceigt in low strengtlisandstonesould Ce Cut no steeper tCan DT
m{AVARIR

Ol Catters will Cave to Ceinspelted witllevery [TTim dropinlevel to [onlirm tCatte rokis not ad versely
allelted Ly disContinuitiesPermanent Catters over Imin Ceig [t sCould Ce designed individuallyTese
reCommended sale [atter angles are el[pelted to remain stalle provided all sur(Targe loadslinlluding
Lonstrultion loads and sto kpilesLare kept well Lear (at least UmLo[t e [rest o t[e [attersl]

W ere tlere is insullilient spale [or [Tatteringllel T avations will re[uire temporary and permanent
retentionTC e retention system (s oring s "ould (e designed to support tl'e soilllow strengtiro’k and
all surlTarge loads( taking into al [ bunt tl e allowal le delormation limits [or adalent [uildings and
surrounding serviresr]

[ Tavation [or tCe singlelevel Tasement is plannedleTavation may rause stress reliefwit[in tre rolk
mass depending on deptl]and rolk strengt[T1 Crom numerifal modelling and site monitoring at similar
sites wit[in tCe Sydneyltle stress relieCmovements vary [fom [1Tto Cmmm deptJolro [k e[ Tavation[]
measured at tle [rest[ midpoint o[t e [alelredulingto near [ero in t[le [orners o[ tl e el [avation(]
Stress reliellmovement delreases [oriLontally wit[Idistan[e away [rom t_ e e[ [avationl] [lori ontal
stress relielJmovement [an [Je elpelted to oI ur [alCkeit very minorJto distanCes Calk rom tle
elTavation ol up to tle eluivalentol1timestle lengtl ol t[e e Tavated [alelICarelul [onsideration o[
tCe ellelts o[ stress relieCwill e needed wlen Considering tle elisting neigTburing Cuildings and
surrounding serviles(]

7.3.301 Earth Pressures for Shoring Design

It is suggested tl at preliminary design ol sl oring wit[ lone row olan( 1 ors or propping[ s ould e [‘ased
on a triangular eart | pressure distril ution using t' e eart! | pressure [oellilients provided in Talle [T’
‘fitive’ eart[Ipressure [oellil ient (Ka[values may (e used wlere some wall movementis al T eptallel]
‘At rest’ eart I pressure [oellilient (Ko values s[ould ['e used wiere t e wall movement needs to (e

limited [

OCOMICTD Cor OO e COCCe CI OO OO O [ OO (00 O COMOm O (O
Unit Weight Earth Pressure Coefficient
Material ;

(kN/m°) Active (Ka) At Rest (Ko)

Cill N LI U

Residual soil 1 (] (I

Very lowllow strengt[sandstone (1] O (1

Medium strengtlor stronger sandstone (1] (1 0

Uotel] [ Ussuming no adverse dipping 0ints are present
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TCe triangular eart[pressure distriCution on tCe wall Can (e [allulated as ollows[]

0o O Kiyoph

Wlerel O O CoriContal pressure at deptlIIkPar]
Y O unit weig ([t olUsoil orrolk Km [
K O eart(] pressure [pelTilient
O O deptOimO
p O vertilal sur(large pressure (kPal]

[or Craled walls or wl ere two or more rows ol anl T ors[propping are used(t[ e sl oring [an [e designed
using a reltangular or trapeloidal eartCIpressure distrirution]

[Jn alternative approalT] Could also e used MTommonly used ror [raled sCoring systems or wlere

multiple rows olJan( T ors are installed (Tlwlere t[e support pressure is related to tle [eiglt ol]
soillweatered rok retained W ere tlere are no movementisensitive strultures nearCyan eart[]
pressure distriCution e[Jual to (17 kPa Can e used wlere [1[in metreseluals tCe deptto tle top o]
selTsupporting medium strengtllor stronger roCk(TWrere tCe wall movementis to e minimised firel
[lose to adlalent [uildings or serviles[ t[ e lateral eart[Ipressure [an [Je [allulated using [ 1] kPalT or

movementisensitive strulturesCwl ere it is [ritiral trat deformation is Controlledlit may e nelessary to

CallCulate tCe pressure using [1] kPar]

TCese pressures [an (e applied as eiter re[tangular or trapeloidal eart[Ipressure distriCutions[ Clote
tese eartIpressure distributions are “pressure envelopes”, selected to ensure that no row of anchors
are overloaded during t(e temporary supportp Casel[TCe altual magnitude and distriCution ollateral
eart[Ipressures [ort[e [uilding in its linal long term[Tondition may diTer [fom tCe uniform distriCutions
given allove[ Tk [inal Condition eartJpressures [an [e assessed using numeriCal metods

In all CTasesadditional sur(Targe loads sulTlas new and elisting (0otingsTonstrultion loadslet Tmust
(e allowed [or in tl'e designlapplied as a reltangular eart[ ] pressure distriution over t('e dept’ol]
infuenCel]

Tre eartlIpressure loading des(riled allove does not in[lude eiter eart[ Tuake loads or [ydrostati’]
pressures(Tinless positive drainage measures are in[orporated to prevent water pressure [uildup
Celind tCe wallsTull CydrostatiCiCead s Could (e allowed [or in design CwCile at tCe same time reduling
tCe unit weigt to alTount [or t[e Tuoyant [ondition(’

Passive resistanle [or piles or strutures [ounded Celow [ulk e[Tavation level may e [TJased on a

‘working’ passive [earing pressure o[ I | I 1kPalprovided tl at t[ e ro k Lomprises medium strengt[lor

stronger sandstone wlilTJis notadversely alfelted [y dislContinuities e [irst [TT'm orok solket or

el lavation [elowt[e (ulkeI_avationlevel s[ould not (e [onsidered [ort[e purposeopassive restraint[]
TCe minimum solketdeptIsould (e e[ual tote greaterolone pilediameteror [TT' m Celowt e lowest

level ol‘any nearlly e[ T avation lin[luding any detailed e[ [ avations(lsullel[tto analysis(T(is is also

relevant wiere toe an(Tors are installed Tust prior to [ully e[posing tCe toeoltle pile[Tll otler (ases

s(ould e assessed individually[’
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Staged el avation and inspeltion [y a suitally [ualilied geotelTnilal engineer will (e relluired to
Confrm tCat tCe roCk in (ront o[t walllpile is not adversely aTelted [y disContinuities wlere passive
resistan(e is relied upon(]

7.3.4(] Self-Supporting Rock Faces and Rock Discontinuities

s dislussed in Seltion [ t[e two malor [oint sets [ ][] and [JSLin [lawkes [ ury Sandstone are very
prominent and Can dip up to [TT [0 Mt e vertifal[to te east or west T e (IS 0ints are typilally strata
[loundlare generally not as persistentand are more widely spaled tfan tle [1[][] 0int set[ Bedding
planes and soifiweat ered seams are fommon in tCe [Jawkes[ury Sandstonereven it e rolkis olTig[]
strengt( [Tl ese Oints[ | edding planes and seams [dis[ontinuities[ [ an adversely alle(t tl e rok mass
and rform unstalle leatler edgesitok sliversilo’ks and wedges ]

[[Tavation [ort[e additional Casementlevel onte SusselStreet side is e[ pelted to enfounter medium
strengtJor stronger sandstonel(T1[Tavated [ales in medium strengtl]or stronger sandstone are only
[onsidered selTsupporting it ey are not adversely alfelted [y disfontinuities 'Rok mass support [an
only e linalised onle tle altual ©int loationCdip and dip direltion ave Jeen determined during
elTavation[] [ Tavation s(ould tCerefore e [arried out in a Controlled mannerwit[linspeltions [y a
suitally e[perienled engineering geologist [geotelThilal prolessional every [TIm drop to determineil
sulTlwedges are present and wi et er supportis reluired 1 T( e re[luirement [or regular geotel T niCal
inspeltions every (ITImdrop sCould Ce e[plifitly stated on tCe drawings and tCe eartCworks Contrartor
sCould (e made [ully aware oltlis relluirement(]

[llowanl e sl ould [ le made [or ground an( T ors(ro k[ olting and s( ot/ rete support[ 1Ll [lay seams and
sCale layers M 0mm tOCkOwill reCuire sCotlrete proteltion to prevent [uture weatCering and
[rettingregression[ 10l t[i[k s(ale [laminate seams will also reluire[in addition to t['e sl otl rete [ale
proteltion[roklolting or anTor support[

7.3.5[1 Ground Anchors and Rockbolts

It is antiCipated tat te Cuilding will support tCe sCoring wall in tCe long term and tCerelore any ground
an[Tors are e[ peltedto [le temporary only(] Tle use ol permanent anTorslilreluired would need
Carelul attention to Corrosion proteltion or wiil T Urt Cer geotel[Thilal advi(e sCould Ce sougtl]

Poststressed ground anlTors[to [kl oltsand dowels [Supportelements(Tan (e usedto laterally support

ellisting walls'new s oringlunderpinning works or unstalle rolk [lolks and wedges[] [In[Tors Could

also [e used vertilally as ['oldldown an( T ors to resist temporary or long term uplilto[t[e "ore [walls

and sl ould (e designed as per [JS [I111] Tle designer sLould [T e[k tle [onelpullout [ailure

melTanism [y assuming a [ T1'Cone in medium to [iglistrengt T sligtly faltured sandstone [or [etterTl
[ote tlat tle [luoyant weigl toltle rolk sCould (e used [elow t[e water tallel]

Support elements used [or lateral support s_ould (e [londed in tLe stronger ro [ kLinLlined as re[ uired(]
Cut preferally not steeper tCan [T T elow tTe CorifontalllGround aniTors s ould [le designed to Cave

a [ree lengtllelual to tleir [eig[t al ove tl e [Jase ol t[e sl oring wit[]a minimum [ree lengtl 1ol Im(]
Talle [provides ultimate and allowalle [ond stresses [or preliminary design and estimating purposes’]
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Table 4: Bond Stresses

Material Allowable Bond Stress Ultimate Bond Stress
(kPa) (kPa)
Very low to low strengt(1sandstone (111 HEN
Medium strengt1sandstone (111 NN
Medium to [igistrengtiisandstone [11] (1117

TCese values sl ould (e fonfirmed [y pulliout tests prior to installation olsupport elements [ Cltimately
itis tCe ContraltorSresponsililityto ensuretlatte Correlt design values [Spelilil totle support system
and metlod olinstallation[are used and t[at tC'e support element [oles are Carelully [leaned prior to
grouting’]

[rter temporary support elements [Cave [een installedlit is reCommended trat tley are tested to [T1T]
o[tCeir nominal Working load] WTere stress relie[or [urter unavoidalle movementoltle sCoring is
el peltedLlitis reLommended tLatt_ e support elements are lokedo[lat a lower valuelas relluired to
allTommodate tCe additional movement and sulseluent in[rease in stress in tCe support elementsC
Clelks it olitests[sould (e [arried out to [onlirmt[at tLe load in t(e support elements [as [een
maintained and t[at losses due to [reep or otler Fauses do not ol Tur(]

Slorter supportelements lile[lro [k olts dowels and pins may [e reluired to support unstalle ro’k

wedgesl(slivers(Tlo[ks or [eatl er edges [ormed wlere sulJlparallel ©Oints interse(t tle [ale]1S ot rete

witlImes(i[or [ reltetelmay (e reluired wiere [eds [seams ol eltremely low or very low strengt(]

rok are enCountered wit(in [ig Cer strengtIsandstoneselured wit[JlanTors[fo [k bltscdowels or pins(]
as reluired ]

Care sl ould [e elerlised to ensure t[at an[ 1 ors are installed progressively during e[ ‘avation and
stressed priorto e[Tavationolte neltdropto ensuretCat stalilityis maintained at all times 101l sCoring
support elements s buld [e installed prior to demolition ol t[ e elisting [lasement (loor slal 5[]

It sCould e noted tlat permission will (e relJuired [fom aut(orities and adarent property owners prior
to installing ro "kl olts Cground anT_ors Celow tCeir land ] Due Consideration s(ould also e given to
[elowlground el Tavations[serviles[et[ ]

7.4 Groundwater

It is eCpelted tCattle regional groundwater taCle will e near tCe planned Culk e[T_avation level o tle
CasementJSeepage sl ould tlerelore (e e[ pelted along tle top o[t e rolk [partiCularly alter periods
olwet weater[and t[rougt[e rolk masslioints and [Jedding planes intle rolk farer’

ICte groundwater level is found to [Je allove te [ulk e[Tavation levellyearly seepage [ould e[Teed

[Imegalitres1During Construltion and in tCe long term ToweverTit is antilipated t[at seepage into tre

el avation [ould ['e [ontrolled [y perimeter drains [[onnel ted to a "sump [and(pump" system [ pproval

[rom Water [ISW[ I owever will (e re[_uired prior to designing and [onstrultion o[ ‘a drained [lasement[
00 drained CasementCiCapproved [y Water OSWDOwill reCluire permanent sulJloor drainage to direlt

seepage to t[ e stormwater drainage system’]
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It is not possiCle to provide a reliallle estimate ol't[’e seepage [uantity trat may (e el[pelted witlin tfe
[asement [ased on tle availalle datalIRol'k mass permealility testing will t erefore ["e re[uired during
tCe geotelThiral investigation to provide tCe nelessary parameters [or seepage analysis(]

Previous elperien’e in Sydney is t[at seepage will likely Contain relatively [iglevels o[solulle iron
tCat will form a precipitate in the form of a gelatinous ‘sludge’ when exposed to oxygen. This ‘sludge’
[as tle potential to [lolklup subsoil (gravel) drains and ‘seizelup’ pumps. Therefore, detailing of
sulJloor drainslsumps and pumps sCould inCorporate provision [or regular maintenane sull] as
flushing and ‘rodding’ of drains and/or “baffle” pits.

7.500 Foundations

Tre preliminary geotelThifal model suggests medium or medium to rig(] strengtl] sandstone is
elpeltedat rulk level

Typilal parameters [or t[ e design ol lToundations on sandstonel [ ased on t[ e [lassilil ation met ods o[
Pells et al[ I 111 Jare sLownin Talle [ sulleltto spoon testingiprool I oring wl ere re uired [ S alt
adCesion values [or uplit fensionCin piles or Cold down aniTors may e taken as [eing eual to [TT]
oltle values ror Compressionprovided tTat adeluate solketrougnessis alTievedTlote trat fold
down an[Tors will also reJuire a Cone ol sullilient ro[k mass to resist uplifras per T IIOO

Table 5: Preliminary Design Parameters for Foundation Design

Allowable Bearing . .
. el Ultimate Bearing Pressure
Pressure (Serviceability) Typical Field
Foundation ) ) Modulus
Stratum End Shaft Adhesion End Shaft Adhesion
Bearing | (Compression) Bearing | (Compression) (MPa)
(kPa) (kPa) (kPa) (kPa)
Medium
strengtl] HIEN RN LT RN rna
sandstone
Medium to
gl L RN LT RITEN ENE
strengtl]
sandstone

[lotell Slalfladlesion applilalle to tCe design ollllored piles_unased over tl e rolk sol ket lengt' I lwllere ade[uate sidewal
[leanliness and roug ness are al [ ieved(]

[loundations proportioned on t[e [asis o[t e allowalle [‘earing pressures in Talle [Twould e e[pelted
to el perienl e total settlements ol lesstlan (11 ol[tle pile diameter or [doting widt lunder t[ e applied
working loadrwit(diTerential settlements [etween ad@rent Folumns el‘pelted to (e lesstian ralol]
tlis valueld

To use a [earing pressure value [or design o[ greater t[an (11 MPala minimum o[ si[1Cored [ores are
reluired wit[Ispoontesting [arried outinatlird o[ Tootingsalross tl e site during [onstrultion[1 1 earing
pressures greater tfan [JMPa are used in designiten Cored Tores at a malimum [1Jm grid sparing or
[ored [lores [or [11] olTootings and spoon testing [arried out on tlle remaining [ootings are re[uired(]
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[or spoon testinga [TTmm diameter [ole is drilled [(elow tle [ase ot e [ooting to a deptl ol TTTtimes
tCe footing widtTollowed [y testing to [Tk [or t[e presenle ol weak layers or [lay Cands[]

Uor designusing tl e ultimate values provided in Tallle (1 a geotel I nilal strengtl iredul tion [altor (@[ |
s(ould e determined [y t(e designer[Tle servilealility assessment siould e [lased on using
geotelTnilal parameters tCat are appropriately selelted and to wilTIno redultion artoris applied’

[ootings [fom neig [ Tlouring [uildings may (e [ounded wit(in t(e [one ollinluen’e ollproposed
e[Tavation[Tre fone olinluenre may [k taken as a [T line drawn up [fomtle [ase o[t (e proposed
Culk e[ avation level (T e allowalle [earing pressure [eneat[Ineig[ouring [ootings lolated witCintlis
rone ollinfduenre is generally redured down to (717 olte original valueTIn assessment ol t[e [earing
[apality [leneatl[ ]t ese neig[ 1 ouring [ootings s ould e undertaken to ensure t[ e [oundation remain
wit(in tCeir serviCealllity design limitsTProgressive inspeltions olelTavated [ales [elow neig T buring
[ootings will [e nel‘essary in [1TIm drops to [Telk t[e ground prolile in[luding any delelts or adversely
dipping Oints tCat may allelt t[e neigl Touring [oundation performaniel]

Ol foundations sCould Ce inspelted [y a geotelThilal engineer to Conlirm tCat foundation “onditions
are suital le [or t[ ‘e design parameters( and prool drilled or spoon tested as appropriate( 1 weak seams
or delelts are enlounteredlTootings may need to (e deepened until suitalle [oundation material is
rea ] ed [ Tlternatively t[e (0oting [an e enlarged [Tearing in mind dilerential settlement and strutural
toleranelTor redesigned or a lower [earing pressurel]

[dditional geotelThilal advile [or pile design [an (e provided il deep piles are reuired(’]

7.6[1 Design for Earthquake Loading

[J (arard Caltor (ZCo 1T Jwould [e appropriate [or preliminary design in alTordan(e wit[][Justralian
Standard [JS [ 11— (11 1] Structural design actions — Part 4: Earthquake actions in Australiall Tle
site sullsoil [lass is [onsidered to [e Class Bel

7.71 Geotechnical Considerations Relating to the CBDRL Corridors

Based on data availallle (rom tCe surrounding arealt[e geotelThiral [onditions otle site [an (e
predilted wit[Ja reasonalle level olConlidenCel] LoweverLsite [spelili_l Conditions will need to (e
investigated]

It is understood [fom t[ e inlormation provided t( at t[ e (uture CBD Rail Link (CBDRL[Iwit(la [Ip and
Down tunnel proposed [lelow Kent Street and Sussel] Street(respeltively(] Tre (JST] Standad
[Developments near Rail Tunnels T [JR CI [ 111 ST VL [IDevelopments [lear Rail Tunnels dated
Covem[er [T T TTTsets out TIISW reluirements [or proposed developments near elisting underground
rail tunnels and inlrastructurel] Oll e[Tavations e[Teeding Jm in deptilosertCan [(IJm [rom tCe rail
Corridor reCuires assessment o 1[e potential impa’t o[t[e proposed elTavation on t[e tunnels or vire
versalllew [oundation loadslin[luding a [T ‘ange in load [rom elisting/ I bnditions are also re[uired to
Ce assessed wlen wit(in [1m ol[tCk rail Corridor (sulTJas tlis Caselll

It is noted trat tfe CBDRL is Currently an easement andtCereforerany [uilding will need to take into
allLount [e [uture Lonstrultion o[ tLe tunnel and not impede t_e Lonstru_tion o[ t[e tunnel_J Based on
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[urrent plans ol't[e CBDRL[t[ e proposed [ulk e[Tavation is likely to (‘e approlimately [11m alove tle
“First Reserve” o[t[e proposed down tralk and t(e up tralk is oISet (fomte CJoundaryTs t(le [ulk
e[Tavation is predi‘ted to (e in medium strengtliro[k or Cetter(t e impalt [romt[e [onstrultion oltle
tunnels is predilted to Ce small and managealle [fo Ce [onlirmed [y numerilCal modellingl

8. Recommended Additional Geotechnical Work

Tre allove advile is [lased on a desktop assessment ol predilted sulisuriale [onditions at [TT1Kent
Street[Sydneyllltis suitalle [or planning purposes onlyJConlirmation orground Conditions will terefore
Le reluired

TCe [ollowing additional work is reCommended at a later stage [

[T1 GeotelTnilal investigation o1e site Tomprising diamond Core drilling to at least 'm Celow tre
Lulk e _avation level at [our (I lo[Lations al ross t[ e proposed _asement [ootprint Wit Jtwo o[t e
[ored [oreloles el tending [lelow t e invert level o[t e proposed CBDRL tunnels along Susse!
Street and Kent Street[]

[11 Installation and monitoring ol waterlevels al rosstl e [lasement [ootprint(Minimum t ree temporary
groundwater monitoring wells reCuired to triangulate groundwater fow [

(11 Slot inspeltions in t[e elisting Casement walls to determine soring re uirements(]

[T1 [ooting investigation oany ad @lent [uildings to determine rooting typersiiTounding dept’s and
Conditions[]

[0 Waste Classililation [Ilssessment o[ material proposed to (e transported oTsitein al[Tordan’e
wit[1t[e appropriate guidelines (]

[0 [ull details o[t['e proposed CBDRL tunnels s ould e o[ tained [fom Sydney Trains so t[at tLeir
loation [an Ce plotted (plan and seltionCin relation to tTe [Jasement elTavation(] (] registered
surveyor will Ce reluired to preparellertily a [Toss seltion sCowing t[e tunnel positions at tle
[losest point to tle e[Tavation]

Otler works may (e re[uested [y TIMSWin[ludes(]

e [1deep [orelble down to te proposed invert level o[t[e CBDRLin[luding permealility testing
and determination ol'tl"e standing water tallel]

e [umerilal analysis using Cinite Clement or Cinite Dilleren’e soltware [or predi_tions o tle eTelts
o[ te proposed development on tle ad @lent rail infrastruture’

) Risk assessmentin all brdanle wit IT[IISW [ramework(]

9. Limitations

DouglasPartners (IDP/ 1 as preparedtlisreport [ort isproletat [ [ IKent Streetl Sydneyina [ ordanie
with DP’s proposal dated [1Septemier [T T1]and alTeptanlée releived [fom SCaran Saini o[ ToulTstone
Partners Pty Ltd. The work was carried out under DP’s Conditions of Engagement. This report is
provided [or t[eelTlusive use o[ Clarter [Jall [Joldings Pty Ltd [or t(is prole[t only and [or t[e purposes
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as des(riledintle reportlit sfould not (e used [y or relied upon [or ot er prolelts or purposes on tle
same or otler site or [y a trird party1[Iny party so relying upon tCis report Ceyond its e[Tlusive use and
purpose as stated albveland wit out t[e el press written fonsent o DP[does so entirely at its own risk
and witCout re[ourse to DP [or any loss ordamagelIn preparing tCis report DP [as nelessarily relied
upon information provided [y tl'e [lient andior t[eir agents(]

DP’s advice is based upon t(e pullised data and DPs elperien’e wit[Isimilar developments (1T e
alTuraly ol tle advile provided [y DP in tis report may [Je allelted [y undetelted variations in ground
[onditions alross tl e site [etween and [eyond te sampling and [or testing loations[1Tle advire may
also e limited [y [udget Constraints imposed Ly ot ers or Ly site alTessiLility[]

Tle assessment ol atypilal salety [alards arising (romtlis advil e is restril ted to t[ e [geotel [ nilal [
environmental fgroundwater Tomponents set outin t(is report and fased on known proelt "onditions
and stated design advil e and assumptions[]WTile some reCommendations ror sale [ontrols may e
provided, detailed ‘safety in design’ assessment is outside the current scope of this report and requires
additional prole.t data and assessment(

TCis report must [e read in [on[un(tion wit[]all o[t[ e attal I ed and sl ould [e kept in its entirety wit" out

separation oflindividual pages or seltions1 DP rannot (e Celd responsille ror interpretations or

[onClusions made [y otlers unless tley are supported [y an e[ pressed statementinterpretation
outComelor Conlusion stated in tCis report]

Tris reportforseltions iromtlis reportisrould not e used as part ora speliliration (orapro e trwit out
review and agreement [y DP[IT(is is (e ause tis report [as [een written as advile and opinion rat’er
tCan instrultions [or [onstrution
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TCese notes Tave Ceen provided to amplily DPis
report in regard to [lassiliCation metlCods(] field
proledures and tCe lomments se(tion(] [Jot all are
nelessarily relevant to all reports(]

DP's reports are [ased on information gained [rom
limited sulsurfale elTavations and sampling(]
supplemented [y knowledge ollloral geology and
el perienlel] or tlis reasonl] tley must (e
regarded as interpretive ratler tfan (altual
doluments(limited to some eltent [y tCe sCope ol
information on wCilT1tley rely(]

0000 MO

TCis report is tCe property ollDouglas Partners Pty
Ltd(J Te report may only (e used (or tCe purpose
[or wlilllit was fommissioned and in allordan(e
wit[] tle Conditions o[l [Ingagement [or tle
rommission supplied at tCe time o[l proposallC
Onautlorised use o[l tlis report in any [Orm
wlatsoever is prolilited]

B Cr O0mmOd MO mmoor0

Tle [orelole and test pit logs presented in tlis
report are an engineering andior geologilal
interpretation olJt(e sulCsurf@ale Conditions]and
tCeir relialility will depend to some eltent on
Teluenly osampling and tCe metCod ordrilling or
el avation| Ideally’] [ontinuous undisturled
sampling or [ore drilling will provide tle most
relialle assessmentl] [ut tlis is not always
praltifalle or possille to mstily on eConomil]
grounds(] In any Case tle Coreloles and test pits
represent only a very small sample olJtle total
sulsurlale prolilel]

Interpretation olt[e inlormation and its appliCation
to design and Construltion sCould tCerelore take
into alTount tfe spaling olllborelbles or pitsCtle
Teluenly ollsamplingCand te possilility olJotCer
tlan Istraiglt linelvariations [etween tle test
lolations(]

Oro00d 0 O

Wlere groundwater levels are measured in

Corelobles tl[ere are several potential proflems(]

namely(’

e In low permealility soils groundwater may
enter tCe [ole very slowly or perl‘aps not at all
during tCe time tle [ole is let open(]

e []loralisedlIperTed water talle may lead to
an erroneous indilation o[l tle true water
tallel]

e Water talle levels will vary [rom time to time
witl] seasons or relent weatler [Tangesl]
Tley may not (e tle same at tle time o[
ronstrultion as are indiCated in tCe report(]
and

e Tle use ol water or mud as a drilling uid will
mask any groundwater inllow(] Water [as to
Te [lown out ol'tle [ole and drilling mud must
irst e wasled out olltle [ble illwater
measurements are to (e madel]

More relialle measurements (an (e made [y
installing standpipes wlill] are read at intervals
over several days(]or perfaps weeks [or low
permealility soilsl] Pielometers(] sealed in a
partiCular stratum may [e advisalle in low
permealility soils or wiere tlere may (e
interlerenle (rom a per( [ ed water tal le[]

RO

Te report [las [een prepared [y [ualilied
personnelllis ased on tCe inlormation oltained
Tom field and laloratory testinglland Cas [een
undertaken to [urrent engineering standards ol]
interpretation and analysis(1 W(ere t(e report [as
Ceen prepared [or a spelilil] design proposaltie
inlormation and interpretation may not e relevant
iCtCe design proposal is [Tanged I[t(0s Cappens(]
DP will (e pleased to review tle report and tle
sullilienly ol[tle investigation work[]

Cvery [are is taken wit(]tCe report as it relates to
interpretation oJsulsurf@ale ConditionsCIdisCussion
ollgeote[Tnifal and environmental aspeltsijand
reCommendations or suggestions or design and
onstrultion| [lowever[] DP [annot always
antilipate or assume responsilility (or(]

e [Inelpelted variations in ground [Conditions[]
Tre potential (or tlis will depend partly on
Torelole or pit spalfing and sampling
Feluenly[]

e Clanges in polily or interpretations ollpolily
y statutory autoritiesor

e T[e altions o0l [ontraltors responding to
rommer(ial pressures(]

I0tCese o[TurlIDP will (e pleased to assist wit[]

investigations or adviCe to resolve tlle matter

Culy OO0



About this Report

O 000 o

In tCe event tlat [onditions enlountered on site
during Construltion appear to vary [rom tlose
wllll were elpelted Tom tle inOrmation
rontained in tCe reportl]DP reluests tfat it (e
immediately notilied] Most proflems are mulTl]
more readily resolved wlen [onditions are
el posed ratler tLan at some later stagelwell alter
tCe event[]

(e O OO O e 0D OO0 OO O e OO
Wrlere inlormation oltained [om tCis report is
provided [or tendering purposes(] it s
recommended trat all inlormation]inCluding tle
written report and dis(ussion(i[e made availallel]
In lirfumstanes wlere tle disfussion or
Comments seltion is not relevant to tCe Tontratual
situation it may e appropriate to prepare a
spelially edited dofument] DP would (e pleased
to assist in tlis regard andior to make additional
report [opies availalle [or [ontralt purposes at a
nominal [Targe(]

Y1

TCe [ompany will always (e pleased to provide
engineering inspeltion serviles [or geotelThilal
and environmental aspelts olJwork to wrilT] tCis
report is related] TCis Could range fom a site visit
to [lonlirm tlfat [onditions elposed are as
elpeltedto [ll time engineering presenie on
sitel]

Culy OO0



[]
[]
[]

[]
DOO0d B
[]

[]

[]
Survey Site Plan




NOTES:
e THESE NOTES AND LEGEND (IF SHOWN) FORM PART OF THE PLAN AND SURVEY \ \
AND MUST REMAIN WITH THE PLAN IN ANY REPRODUCTION IN WHOLE OR PART. \ \

e THE CAD FILE USES METRES AS ITS BASE UNIT AND IS IN A “GROUND” COORBINATE
SYSTEM. IF THE SURVEY IS STATED AS MGA, ANY POINT IN THE FILE WILL BE AN
APPROXIMATE MGA COGRDINATE.

e SOME SYMBOLS REPRESENTING PHYSICAL STRUCTURES SUCH AS POWER POLES
AND PITS ARE DIAGRAMMATIC ONLY AND DO NOT NECESSARILY REPRESENT THE
ACTUAL SIZE AND EXTENT OF THESE FEATURES.

e THE SURVEY INFORMATION SHOWN HERE WAS PREPARED FOR A SPECIFIC
PURPOSE FOR THE CLIENT SHOWN. THIS INFORMATION IS NOT INTENDED TO BE
USED FOR ANY GTHER PURPOSE OR BY ANYONE NOT AUTHORISED BY THIS
CLIENT.

e BOUNDARY DIMENSIONS AND AREAS HAVE BEEN DETERMINED BY CURRENT
CADASTRAL SURVEY AND THE BOUNDARY AND EASEMENT LINES IN THE
ELECTRONIC FILE HAVE BEEN INCLUDED USING THOSE SURVEYED DIMENSIONS. THE
TITLE DIMENSIONS SHOWN ON THE HARD COPY PLAN TAKE PRECEDENCE OVER THE
LINES IN THE ELECTRONIC FILE.

e THE TITLE/S TO THE SUBJECT LAND HAS BEEN REVIEWED AND THE POSITION OF
ALL EASEMENTS AFFECTING THE LAND ARE SHOWN. THE TERMS OF ANY
EASEMENT, RESTRICTION ON THE USE OF LAND OR COVENANT AFFECTING THE
LAND HAVE NOT BEEN INVESTIGATED. LEASES AND OTHER NOTATIONS MAY ALSO
EXIST WHICH AFFECT THE LAND.

e UNDERGROUND SERVICES OTHER THAN THOSE SHOWN HAVE NOT BEEN
INVESTIGATED. /
PRIOR TO DEMOLITION, EXCAVATION OR CONSTRUCTION WORK ON THE SITE, THE —~ \/
RELEVANT SERVICE AUTHORITY SHOULD BE CONTACTED TO ESTABLISH DETAILED /\
LOCATION AND DEPTH.

e THIS SURVEY IS LIMITED TGO IMPROVEMENTS AND OTHER DETAIL WHICH WERE
VISIBLE AND ACCESSIBLE AT THE TIME OF SURVEY. THE LOCATION OF DETAIL
SUCH AS PRIVATE UNDERGROUND SERVICE LINES AND BUILDING FOUNDATIONS
WITHIN THE SITE IS UNKNOWN.

e THE COORDINATES WITHIN THIS DRAWING RELATE TO THE DATUM SHOWN IN THE ~ A \L
TITLE BLOCK. REFER TO A REGISTERED LAND SURVEYOR FOR FURTHER
CLARIFICATION. CAUTION SHOULD BE TAKEN WHEN IMPORTING INFORMATION
OBTAINED FROM OTHER SUB-CONSULTANTS OR SOURCES TO ENSURE THAT THE
DATA IS ON A MATCHING COORDINATE SYSTEM.

e (ONTOURS SHOWN HEREGN DEPICT THE GENERAL TOPOGRAPHY ONLY.

EXCEPT AT SPOT LEVELS SHOWN, THEY DO NOT NECESSARILY REPRESENT THE

EXACT LEVEL AT ANY PARTICULAR POINT.

CONTOUR INTERVAL 0.5m

ANY GUTTER, RIDGE, ROOF AND WINDOW DETAILS AND LEVELS SHOWN HAVE

BEEN OBTAINED VIA INDIRECT SURVEY METHODS WHERE VISIBLE FROM GROUND

LEVEL AND ARE SHOWN ON THIS PLAN IN THEIR APPROXIMATE LOCATION FOR THE

PURPOSE OF GENERAL SITE ANALYSIS ONLY. 1

e ANY TREE CANGPIES, TRUNK DIAMETERS AND HEIGHTS SHOWN ARE I
APPROXIMATE ONLY AND SHOULD BE VERIFIED BY FURTHER SURVEY WORKS IF !
CRITICAL TO DESIGN OR SITE ANALYSIS. !

e SMALL TREES, SHRUBS, GARDEN FEATURES, PATHWAYS AND OTHER MINOR —
DETAIL MAY NOT BE SHOWN ON THIS PLAN, FOR THE PURPOSES OF THIS SURVEY.

ORIGIN OF LEVELS:  PM 43307
R.L. 16.752 (AHD)

ORIGIN OF MGA 2020 CO-ORDINATES

E.333955.491 1
N.6250722.208 \
LEGEND: \
FL FLOOR LEVEL -—*”L
DCK  DECK
DS DOOR SILL
PAR PARAPET —
PP POWER POLE
RF  ROOF
RDG  RIDGE

SGN  ROAD SIGN

SIC SEWER INSPECTION COVER
TG  TOP OF GUTTER

TP TOP OF PERGOLA

TK  TOP OF KERB

TOG TOP OF GRATE

TRW TOP OF WALL

TF TOP OF FENCE (GLASS)
VER  VERANDAH

US  UNDERSIDE OF BUILDING _—

COL  COLUMN /‘ o —

SL  DRAINAGE PIT SURFACE LEVEL —~ — — - ——
INV. DRAINAGE PIT INVERT LEVEL ~

VER VERANDAH

AWN AWNING

GRW DENOTES GROUND LEVEL WALL
L5W DENOTES LEVEL 5 WALL
L6W DENOTES LEVEL 6 WALL

Comms Pit/Manhole

Drainage Manhole ®
Electrical Power Pole o—o NOTATIONS SHOWN ON CERTIFICATE OF TITLE
LOT 1D.P.778342
Gas Meter
Miscellaneous Manhole O) AFFECTING THE LAND:
(A) EASEMENT FOR SUPPORT VARIABLE
Sewer Vent O WIDTH BENEFITTING THE SUBJECT LAND
Sewer Lamphole © (VIDE DP778342)
Sign Post
9 . CREATED BY DEALING AA977313
Tree (Canopy spread, trunk diameter, Height) O Sﬁg;;é&?g ;RAEMBES No 790115 LOCATED AT

EASEMENTS FOR ELECTRICITY PURPOSES EXIST AT
Water Mefer BASEMENT 1 & 4.

Water Tap RIGHTS OF WAY EXIST AT BASEMENT 1, 2 & 3
EASEMENT FOR ELECTRICITY CABLE RISER EXISTS AT
BASEMENT 18& 2

SITE OF SUBSTATION PREMISES, RIGHTS OF WAY
AND EASEMENTS FOR ELECTRICITY HAVE NOT BEEN
SHOWN FOR CLARITY PURPOSES

RESTRICTIONS AS312062, 7246097

THE TERMS AND LOCATIONS OF COVENANTS &
RESTRICTIONS HAVE NOT BEEN INVESTIGATED.

DANIEL GERARD WILLIAMS
REGISTERED SURVEYOR

BEVERIDGE WILLIAMS
447 KENT STREET, SYDNEY 2000

1
DP 83716

No. 160 - 166

MULTI LEVEL CONCRETE,

METAL & GLASS

COMMERCIAL BUILDING

e

|
DP 789759+— —
| -

\ No. 2
| MULTI LEVEL RENDERED
| GLASS COMMERCAL |
BUILDING WITH —

| CARPARK BELOW

1T - s
No. 383
‘ DP 778342  MULTILEVEL CONGRETE, ! \ Ya)
3606m? GLASS & METAL \ NI
COMMERCIAL BUILDING \ \ \
WITH CARPARK BELOW \ & \
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SP 30930 No. 379 - 381
MULTI LEVEL RENDERED
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A V.M. [ INITIAL ISSUE 30.09.22 1 HIH : —

«  SERVICE AUTHORITY PITS, MANHOLES, POLES, MARKER POSTS, ETC., WHERE SIGHTED AT TIME OF SURVEY, HAVE DIAL1100 , DETAIL SURVEY PLAN FOR - 2201978
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YELLOW ZONE - THERE SHOULD GENERALLY BE NO
— O RESTRICTION TO EXCAVATION AND CONSTRUCTION

\_':_ 4 LOADS IN THIS AREA. A DETAILED RAIL CORRIDOR

= ASSESSMENT WILL NEED TO BE COMPLETED AND

[ SUBMITTED TO THE RAIL CORRIDOR PROTECTION

\ SERVICES FOR REVIEW. IF HIGH BASE SHEAR LOADS

ARE APPLIED FROM A FUTURE TOWER, THEN A
GEOTECHNICAL ROCK MASS ASSESSMENT MAY BE

), P R 0 P D SE REQUIRED TO ENSURE NO DETRIMENTAL AFFECT TO

'STATION PLATFORMS _——1

TYPE 2 ZONE - REFER TO DETRMINATION
DRAWING. EXCAVATION IS POSSIBLE, BUT YOU
CANNOT APPLY SHALLOW FOOTING PRESSURE
TO TOP OF THE WEDGE.
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STRUCTURE EXCLUSION ZONES

|z ASSUMED CBDRL TUNNEL EXCAVATION ZONE

ZONE TO ROCK MASS ARE NOT PERMITTED IN THIS ZONE
HORIZONTAL LOADING EFFECTS EITHER FROM STRUCTURES AND
FOUNDATIONS BEARING DIRECTLY ON ZONE 1 OR FOUNDATIONS OUTSIDE
ZONE 1 AND ACTING THREUGH iH4E GROUND SHALL NOT CAUSE SIGNIFICANT
HORIZONTAL LOADING 70 ACT ON ZONE 1 BELOW OR WITHIN 2m OF THE
TUNNEL CROWN LFVEL

TYPE 2 N FOUNDATIONS ATP)LVING VEKTiCAL LOADING DIRECTLY TO ROCK MASS
ZONE m ARE NCT PERN'TVED IN TH:S ZONE EXCEPT FOR TRANSFER STRUCTURES

TYPE 1 @ EXCAVATION, STRUCTURES, OR STRUCTURES APPLYING LOADING DIRECTLY

26 STOREY TOWER B IN') GROUSD ANTHCHS APPLYING LOADS GENERALLY AWAY FROM THE
DEVELOPMENT ABOVE ASSUMED EXISTING 1UINNEL
GLx RLx 2.50m APPROX (TBO) XCAVATION AND CONSTRUCTION OF STRUCTURES PERMITTED BUT MUST AVOID

DUTEXILRATION OF ROCK STRUCTURE IN ADJACENT ROCK MASS

TPt 3 F 77771 VERTICAL DOWNWARDS LOADS FROM STRUCTURES PERMITTED

70NS va =/= /= ] VERTICAL UPWARDS LOADS (AND COMPONENTS THEREOF) TO BE DESIGNED TO ALLOW FOR
REMOVAL OF ROCK MASS IN ASSUMED TUNNEL ZONE
HORIZONTAL LOADS PERMITTED BELOW LEVEL OF TUNNEL INVERT
LOADING TO BE VERIFIED AND SHALL ALLOW FOR ASSUMED TUNNEL EXCAVATION

VAREES

PROPOSED DEVELOPMENT BASEMENT 2
FFL RL=-5.00m {ABOVE TUNNEL EXCAVATION)
Av4

TYPE & m]]]] SUM OF VERTICAL DOWNWARDS LOADING TO BE LIMITED TO

| ZONE 3000kN/m? ON 2 0mX2 Om AREAS AND AN AVERAGE OF
250 kN/m2 ON ANY 10mX10m AREA (WHICH EVER IS THE
MOST ONEROUS CONDITION)
FOUNDATIONS AND SUPPORTING STRUCTURE TO BE DESIGNED
§| TO ACCOMMODATE MOVEMENTS DUE TO FUTURE CBDRL WORKS. NOTE 10 APPLIES
A T SIGNIFICANT HORIZONTAL LOADING TOWARDS THE PROPOSED CBDRL TUNNEL
2 16 318 v k[ I IS NOT PERMITTED. (REFER TO ZONE 1 NOTES)
7/ | — A L
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e C ¢ aé . G ALL DIMENSIONS ARE IN MILLIMETRES UNLESS OTHERWISE NOTED
z jjj EXEAVA EXCAVA (o // L G2 ALL LEVELS ARE IN METRES TO A HD UNLESS OTHERWISE NOTED
Ry 20 T = G3 DRAWINGS TTSRCP030, 031 & 032 TO BE READ TOGETHER
A L\, — OR RL = -22518m )
DD eV EL OPHENT COLUMN 0., 0 RO g G FOR DETAILS OF ASSUMED RAIL TUNNEL EXCAVATION REFER TO DRAWINGS TTSRCPO30 & 031
S S S S S
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;//////// 00 N000000,00000 0 7 ////// ///////,| s N 1 INDICATIVE LOADS ARE UNFACTORED WORKING LOADS. (TYPE & ZONE)
207 R R AR AR A s {//’// ’, /,//// AR AR 2 SUPPORT OF LOADS FROM PROPERTY FOUNDATIONS TO ALLOW FOR ASSUMED TUNNEL EXCAVATION LOADS
, ‘ (/200 90 OF A DYNAMIC NATURE {SUCH AS FROM WIND) ARE NOT TO HAVE A NEGATIVE IMPACT ON THE TUNNEL
2000077 //////////////V//iﬁ///_/// NN O Xy, SUPPORT INCLUDING SANDSTONE BEDDING PLANES AND ROCK BOLT DESIGN
AL L L LA L LA{LL L L L U—/T << | CAA L L L LA AL L L [l L L L L L 3 LOADING REQUIREMENTS FOR ZONE & ARE INDICATIVE ONLY AND ARE TO BE DETERMINED
L EXCAVATION FACE TO BE INSPECTED AND MAPPED PRIOR TO COVERING BY PROPERTY DEVELOPER
5000 3000 | s v Aatsl 6500 3000 5000 S SITE INVESTIGATION OF GROUND CONDITIONS SHALL BE UNDERTAKEN AND RECORDED
6 REQUIREMENTS ARE BASED ON DEVELOPMENT APPLICATION No 7772
7 LOADING REQUIREMENTS ARE BASED UPON ASSUMPTION THAT ZONE 1 IS FAVOURABLE ROCK CONDITIONS
SECTION A-A WHICH IS DEFINED AS CLASS 1 OR 2 SYDNEY SANDSTONE
8  CONSTRUCTION METHOD SHALL AVOID DETERIORATION OF ROCK STRUCTURE IN ZONE 1
9 ALLOWANCE SHALL BE MADE IN THE ASSUMED TUNNEL EXCAVATION FOR POSSIBLE OVERBREAK DURING CONSTRUCTION
OF THE TUNNEL THE PROPERTY DEVELOPER SHALL MAKE IT'S OWN DETERMINATION IN THIS REGARD BUT
SHALL ALLOW FOR POSSIBLE OVERBREAK OF BLOCKS AT LEAST im DEEP IN THE TUNNEL CROWN OR 1m WIDE
IN THE TUNNEL SIDE WALL
10 FOUNDATION LOADS IN ZONE & ARE ONLY PERMITTED IF GOOD QUALITY ROCK
EXISTS BETWEEN FOUNDATIONS AND THE ASSUMED TUNNEL AND IT IS DEMONSTRATED
THAT A NEGLIGBLE OR LOWER RISK EXISTS OF PERSISTENT SUB-VERTICAL JOINTING
BEING PRESENT WHICH WOULD POTENTIALLY CAUSE INSTABILITY OF THE TUNNEL EXTRADOS
11 MINIMUM DIMENSION OF ROCK BETWEEN ASSUMED STATION EXCAVATION AND PROPERTY BASEMENT
T0 BE DETERMINED BY ASSESSMENT OF HYDROGEOLOGY AND ANY MITIGATION MEASURES PROPOSED BY
THE DEVELOPER TO ENSURE WATER INGRESS INTO THE STATION CAVERN CAN BE CONTROLLED WITHIN
REASONABLE LIMITS
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