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Eiﬁ:&zume ive summary

! ﬁm Sgim Park Euﬂmm Cﬁﬁ&& Lﬁi ke mmaﬁtﬁr ﬁﬂd pmviﬁs ear&wark&

i cerflfication for the commmenial development at the Sylvia Park Bosiness Centre, Ivit
: Wellingion Highway, bt Wallington, Auddind,
kX Thits report eontaing information reguaired for Completion Reporting, as well a5
i ootlining design fssues that need to be constdered for subsequent building design
) and construction.
| : Previous geatechnical investigation work was undertaken by several consulfants
S - aned most reeently by Tankin & Tayler Lid in November 3004, our Ref 21452,
| o bduiltiplex ave the managing Contractor for the enabling and butlding works, Gl /
d‘" suevey design was undertakern by Sinelai Knight Mertz and stasctural design by
“i‘ Miudrray Jacobs Lid, Buller George Lid, Stiffe Hooker Ltd and Holmes Consulting
P Ld.
I Cufrent works mmn@med om the site in November 2004 with the mejority of cut
b angd fill complated by Apdl 2005, Ground improvemant works consisted of
& demuliﬁan of a rumber of one stovey bulldings, cut and Al esrthworke and the
ﬁﬂ. plaicing of pavement maberials,
i : "Thi Basiness Centre site Is consldersd to beove Building platform arses snitable for
I commercial and retzil development in accordance with fiils repart.
b
I
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Intrﬂdut’:t ﬁE"!

T-:mk!ré o Ta?lbr Lid [TET) were engaged by Smglajx Knight bertz (EKM) for fheir client
Eﬂiﬂa Park Business Centre Lid {SPBL) to undertakée earthwarks compaction oortral and
mﬂfa geatechnical astihovorks certification for the Sylvia Park Business Cendre, bt

Wellingion Efighvway, Mt Wellington,

Sylvla Fark Business Cenfre iz a muldpurposs shopping cenite proposed o eontain
reinforced concrete buildings ennsisting of shopping malls, supermarkets and
entertdinment venues with at grade and urederground carparks.

Our proposal letter dated 29 Oetober 2004 sets out our coniditlons of engapement and

scope of works, Confirmation wes recelved in a Letter of Engagement, dated 2 Movember

20, The seape of wark fﬁixgmdhf thix report inclodes:

i review of peetechnicsl investigation reporting for the site prepared In August 2004
by T&T along with review of asrial photographs avd our geotechnica] database for
Hhe area,

il.  obsesvafion, mapection and testing for the earthwarks,

iil. addifional post sarthworks investization of seme arsas of ground to determing
Foumglation design conditinns for piled foundations, and

iv. certlfeation for commerclal developenent aoe in berms of this report,

Tonkin & Taylor Ld has also undectaken observation of foundations for the praject.

1.1 Bescription of site
This report s apphmblé o the Sylﬂa Prrk Business and Shopping Em&fe

Thie Sylvia Park Business Cenloe covers over 20Hz and iz bounded by Mt Wellington
Eﬁgﬁw&y o the west, resldential propecties on Lynton Foad to the nocth, Mocth Elard
ink; Railway to the east and State Highway 1 0 the south. Anaccess maﬂ linhes to>
Carblie Koad o the east,

Stage 1 of the development iz lecated in the sotuthern half of the site while Siage 2 is north
of the pouth castermn nghwa}r which runs ﬂmmgﬁ i centre of the zike.

mdtﬁgmumi servic:gs-

As ean be seen on the Barthworls As-Built plan (BEM ANO0SET-OA-CE-230, BI-247 and
MB attached in Appendls A), all of this stags bas been affested by earthwodks, The depth
of cu was generally leas than 1 m (spart from the underground carpark, services
excavations and excavation of the tos of the Mt Wellington Interchange ﬁmmmp} and the
i dﬂpﬂl of Al weas appmﬂmately 1.5

The fooiprints of the huildings occupy & strip running north south across the site while
farparkmg covers e test. The eurrent level is essentially flat with only minor vatlabion
for thé drainage and for the soading, carparking snd landscaping as shown on the 5K

As-Buiilt draveings in Appendix A
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Previous gentechrical Investigation reparling has been carried out for the site by '1Qﬂiiiﬂ
& Taylor Ttd in August 2004, ref 21432,

Cither relevant invesHgation reports include:
Stormwater Trench Retention Irvestigations 1§ Apsil 2005
Proof Diiiling of Foundations, Stage 1 3 b=y W05
Rall Over Bridge Plle Length Ddlling Investipations 27 May 2005
Foodiovwe File Capacity Inveatigations 37 Tue 2005
Wotthern Preclnct Supplementary Investipations 4 July 2005

The T&T geotechnical investigation report otlines development recommendations
mgiudimg sithaurface dfai;uagég compactinn criteria, mal,ﬂiﬂg and services instaflation and
husilding foundation ceiterla. Thesehave been incorporatad into the bulk earthworks
specifications prepared by BEML

hinor previous earthwarks were unﬁerlakm a5 part 0f & previona deﬁelmpment cuarlng
the 1940°s (World War 3) for the U 5 Armed Forees,  Some undergrownd serviess were
netallad during and after thies development. .

A general specification for the earthworks ag included in the geotechrdeal report, ami
provided indtial pidefines for the contoel of the earthworks.

A serfes of building specific investigation boreholes have been capied out as part of
detailed design of e buildings, as vell as some proof drilling durlng constrisetion. Thess
have been reported in a serfes of letier reports.

The recommendations condalned in the sbove reporis have been incorporated nfo ouy
comiteed] of e works and, where applicable, Incorporated ints this completion reporting
for this Stage. In particular, T&T handauger borelogs and proof deilling have been used
to help set foundation design critera,

1ok ft. TEIAAE 00
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»E, 3.1 Plant
i Barthwiorks (Bulk / final) wens contracted ta Rass Reld Contractors Lid for all / the
| mafority of eavthworks on all stages. The main items of plant ised were & Hactor drawn

: mapcf; several mecavators and one self propelled compactor. This plant generally carried
- out all fonstruction works, roading and earthworks. Specialist rmﬂlﬁg plank was brought
| on site ffm’ pavement construction.

Eiz Earthworks sequence / programme

Earﬂmmlﬂg operations for the site commenced in Wovember 2004, They consisted of the
: il of old pavements, organic material stockplles of fill and the nﬂﬁ‘bia from

b ' de::mjhhmn of TniENEE One skorey lght wsalghl timber framead boildmgs. The conerete

‘ x ming the foundations and floors were removed o stockpils for erushing and

reuge mi sibe,
i Tﬁfﬁﬁi -:xzperaﬁan& were bo remove soft / weals / disturbed mmarml generally from below

imer

, . aslahs] These areas were backiilled bo the ariginal level and e site tested,
mﬂially trafficking by the plant was determined to be cansing excesdlve remoulding of the
paterils mmi upéfatram wiere muxdified bo Hmit Hhis effect. The strefigth of the existng

. - wdercutiing and beckfilling with ifmpm?ed maderial,
aypmxﬂnaﬁal}f Sﬂ'}!’z f the area, The site wes then Sled with 05 m to 1.2 m matesial
l generally Lo the leval of the undemide of the foor slab. To ald consinsetion, a bemporary
coating of seal was applied, The 61 consdsted principally of material cut from the sastern
: gide offihe site but some Imporbed material was requirsd during the later stages of the

| ' weorks, At Wy 3005, the majority of the eartineorks operations for the overall slte was
i enmmplite,
| Inskallation of E&ﬂ‘iﬂ}ﬁﬁﬂd

P
P

]
A e e

1age o shown on the eurvent As-Built drawings took
place i conjunction with the Faﬁhwm'lﬂ operations. Roading and parking for Stage 24
: was alio largely completed.
E! The maxtosum depth of H1 was 1.2 5 and the masimunn depth of cut was 3.0 m as shown
g : on the earihwrork drawings in Appendix A.
!

I The approsimate velume of earthworks & July 2008 is 59, 000 cubic metres cut and
;o 38,000 0% fill principally vsing materlal from on site,
1

[ The cofnpaction requisements for enginsered f1l material has been recommended as
' Es:?iluws:
g[ % i f‘ia:ah:%aive moaterial such as balk HU:

&  Average vane stength over 10 conserutive readings shall not be less than 125

f kPa with no fndividusl reading less than 110 kP
. b Tihe afr voids shall ot exeesd 10%.
' e oH Cﬂ%@&im mnaterial within 500 mim of finished sibgrade woder pavements o

ﬂvemge vane strength over 10 conseautive readings shall niok b lesz than 150
kPa with no individual reading less than 130 kPa

The air voids shall not excesd 8%.

= —g&’m Park Buginess Centra, 28 finliingten Gentecharipal Dompletion Repart for Bartheeeries Toh fin. 21438800
M STHGLATR ENTENT HERTE
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. iit Coheslonless material such as herd Al shall be placed in uriform layers not
] greater Phan 150 mm loces thickness,
| Compaction on each layer of fill materialz so placed shall be sufficient bo obialn
o  he followdng standeards: '
t ‘ a  Theinsim dry density shall be not less tham 75% of the maximum relative
| ' density, as deterinined by Test 42, NZ5 4402
| k. y
E : b The number of blows to drive the Scals penetrometer from a depth of 50 to
200 mm below the fll sirface shall be not Joss Han 1L

|

Eﬂhﬂﬁ Ceitee, ME Wellinglon Geotechilia Complalon Regunt for Eartimarks Tob o PI430A00
HCLATR HNTSHT MERTE




4.1 Contrel criteria

The majority of the bilk carthworks ways cut to G from within the site, However, there
W ag.su a range of other materials including crushed conerete for hardfill as well as
zmpgr’ced gﬁmuim' HIE.

t:é&s‘auﬁﬂﬂﬁ pmﬂdﬁ:l Exy ﬂrﬂlﬂi“" uﬁﬁﬁf ihﬁir matru:hﬁn E&?}ew ami mpi‘:ame @f the

seslty were provided by SKM, The eriteria for acceptance was baged mn

recommendations provided by TA&T in thedr specifieation Ref Mo, 21432 100 dabed 1%
ﬁmgm’t 2004, copy attached In Appendix &

'l‘hs-rf‘f;; method gesd for the day and silt type Bl mateclals was the madmurmn

aﬂawahle air voids and mdnimum allowsble shear sfrength method.

Insiti denslty, strength and waber conbent fests were carrled out on the flling at or in
encess of the frequency recommended by NZS 44311989, Tesling results are contaimed in
Appendix C,

Afiay some initinl izsnes azeociated with sxeessive working of the maberial, contrel tests
shovead Bt Hie resulis were consistently meeting the required shear strength and air
vioid griteria, demonstrating that the water content of placed Bl was consistently at or
d@saw optinum, To the best of oiir bmowledgs, any problems encoitnberad wepe
rectified by close monitoring of the selection of borrow materials, discing and remixing of
ﬂ’ua avaﬂabi& goil types and minot reworking where required.

I Toebvine Park Business Conben; My Wellngton Gaatechriical Camplitiss Rapere for Taridnares L5]-Files 35*333.1@3
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Project evaluation / building design

considerations

5.1 Bearing capacity for building foundations
sobination of shallow footings and piled foundations have been ulillssd for the oe

dé?&l@ggnmt All filled and nabural ground within the influence of the shallow and p;ld
the fatindations as qhﬂvm{m the irgmgam ﬁgpp&ndm A genga_jy hﬁﬂ a gente:hmsul

bm.ng gﬂpaﬁfy of 15@ kPa ﬂ:ui wurking beaﬂng mpadgr of 100 kPa. Fﬂi‘ def:per
Feundations site specific reports have been prepared.

Whete 5 warking bearing capacity goeater than 100 kPa was requived, further specific sibe
investigation and design of foundations have been underiaken.

Limits far dishitbubed fGoor loadings have been provided. These are genecally 15 kFa but
For The Warehouse are incressed o 20 kFa

It {5 concluded that setilements associsted with the Bl placement would have been largely
campleted prior bo application of building loads, This is based on results of the preload
tesis repart of Auguat 2004, ,

5.2 Slope stability

The site is generally flat 4z shown on the As-Built drawings in Appendix A, Local
rehmii{m works weee constrcted adjacent fo ﬁr&ﬂmundﬁry af the Mt Wellington
werchange on-ramp, Slops stability is not constdered an issue for the permanent works,

E.3 . Rekaining walls

& timber pole retaining wall has been construcied alcmg the baze of a cut batter that fooms
the ao-ramp for the bt Wellington Inferchange in the suth western sector of the site.
TE&T provided design review and construction dbservation of the work.

During construckon some slumping of the excavabed face oecirned but the ground was
remediated and the eadthworks assoclated with the final retention works are considered
to have been completed in aceordance with design. In particular, the soils identified
duting investipation and the parameters ubilized For deslpgn are consldened to be

applicabile,
5.4 Settlement

Setilements have bean azsassed From analyses nsing assessed parameters for the suil brpes
as well as from results obtained from the pre-loading irials.

Based on Ehis i y; srasrablon we congider that settlement of shallow ﬁmhngs of shruchures
deslgned in accordance with the recommendations in the reporis reference previousty,
ghoiild ke within nurmaﬂjf accepted desizn tolerances, .

5.5 Drainage
F?‘J:mumi‘wajex drsinage was installed in the Pak W Save basement carpark. This consisted

ﬂf\iﬁﬁﬂ\mm diameter perforaied pipe I{I*-lmraﬂﬂ} wikhin 4 ga::tﬁﬂlf sleeve installed within a
mes af wenches with a graded pranular dratnage layer below the Pmpgged floor stab

lu'\
| =
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lewvel as El'lﬂvm't on As-Butlt diswings in Appendiz A. They have ouflets to the sump in
the pmpj:rs&xj ati;m;aﬁt Stage 2H [Bamm Cargaﬂ’} Thess dralns are not expected bo
pequire maintenance during the design lits of the struchire,

‘548 ' Stormwater controls

Stermowster disposal &}rstgma have been designad and constrcted by olhers. These
systems serve to collect all runoffs from roofs, decks and paved aress, together with
disrhavges from refalning wall deains and other subsoil deains and shoald conmect inbo
the public stormwater dralnage nefwork,

57  Road and paved area subgrades

Foad Em& paved aren design was provided by SKM with geotechnica] festing durie,
construction provided by T&T and others under SKM instruction. Review and mglam&
of the results were provided by SEhL The recommmended criteris for acceptance for
subgrades was provided by T&T in their lietter Ref Mo, 21432.700 dated 11 Anpust 2004,
fwm which l‘he exiferia are incloded inSection 4.1 and base been incorporated ints SEM's

Prior ba gﬂaf.mg pub-bage or basecourse malerial, the fm&h@n was tested as dercribed in
section 4,

We are advised by SKM that the final basscourss tests endertaken by others wen:
satiskactary, This will be cectifled separately by SEM.

- 2 Sylvle Park Busimess Tenfre, 16 ':*A’Ellktm'um Certechmicsl Comgletion Repent for Berthiearks  Mbnc, 214%3 100
: stjdtmm KMIGHT HERTE
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Statement of Professional Opinion as to
the suitability of land for building

ﬂsﬁﬁeiﬁpmgm.

mﬂm iImL

61  Iama Chartered Professional Bnginesr experienced in the feld of gestechnical
erpineerng and was refained by Sylvis Park Business Cenire Limited as the
Gentechnical Engliesr on the Sylvia Park Business Cenitrs, M Wellinglon
Highweay, Mt Wellington, Inspection and cbservation of the works have been
carpied sut durng construction by ither myself or staff acBng under my divection.

B2  Theestent of investigations zee deseribed in the Terkin & Taylor Lid report, Ref
Ko, 21432 dated August 2004 and sther sefeserced repocis, The cofelusions and
seonmmnendatons of these documesis have been re-ovaluated bn the preparation
of thiz report, Detalls of earthweorks comiro] tests pesformed are enclosed.

63  The Contractor confisms that the work undertaken has been completed in
aecordance with the drawings, speetfleations and any vadatons ssued and 1s
eonsiatent with the inspections snd observations caeded out by Tonkin & Tayler
Ltd. A completion Cerbificate ~ Construction iz bo be provided by the Conieactor,

B ifm the basls of our sheervations and inspections, together with the informatien
supplied by others, including the Contrastor's Completion Carfifleate, it & my
prefeastonal opipdan, net to be constied az a guarantes that

641 The flls shown an the atbched SEM drawing Mo, ANDDAEF-OA BRI47
hawe been generally placed in comphiance with NZS 44511989,
642 The completed earthwoiks give due regard to land slope and foendation
stability considerations.
65  Foumndstions
£51 Poundaten design

Thefilled and natural ground within site boundaries is congidered gemerally
suitable for the erection therson of commercial and tetail buildings.

652 Bearing copadly

Ehalboner fooiimgs

Foundation design for el building in this Stage should Bmit geotechnical uilimate
benring capacity o 300 kPa {fsctoted capacity 1TLS) 150 kP, woeking 100 kFa).
6553 Plefoondations

Fﬂe E!}Iindmﬁmm have hoen 1tlized for aame stractures where high coneestrabad
loadings ave appled, These have all bean sulject to specific reporting and separate
pertificatinn for the foundations, )

654 Retaining wslls
hnihy g ‘walb hmfs bﬁ;‘mﬂmt‘

on ﬁm Sr.tuﬂzt western puimefr“'f ﬂf ﬂk‘E hltE




and inatalation of the piles. We confirm the soil conditions ave conslstent with
1. soils exhibiting the parameters rerommended by Tonldn & Taylor Lid ad

i ‘retention works deslgned in accordancs with these parameters shiould provide
adequate pedormance,

655 Unexpocted ground. mnﬁlﬁam

“hur assesement iz based on nterpolation between borehole pﬂﬁiﬁﬂn& sile
ﬁhmwamms and periodic earthworks control visits, Local variations in ground

| sonditions may ocou. Although highly unlikely, unfvourable ground conditions
i ' ‘rmg be encourdered diring excavatlon for foundations or sike benching, ltis

- important that we be eontacted . this eventuality; or in the event that any
I ' ‘variation in subsoll condittons from thess dercribed inthe repoit are found,

: ‘Desipn sssistance i= svailable az requived to accommodate any vnforeseen ground
ermnditions present.

{ Zriia Pk Tavsiss Contra. 7 Aelinaron Eestmchnial Sampliion ot for Earthviarks Job o, 21435, 100 l
/smmm HHIGHT HERTE ‘ e
Fay 2E06
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The professional opinion conisined within this repert s famished to Sylvia Park Business
genhg Ld, Multiplex Lid, Sinclaie Enight WMertz Ltd and the Avekland City Couneil with
vect to the partleular belef piven to s and it may not be relted upon in other contexts
i o7 for any other purpose without our prior revisw ard agresment.
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&mmnmm{-&l and Engmtmng Consultants

3 Project Ch-ordinator
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