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= Re: Geotechnical Investigalion and Assessment
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Te Puna Statlon Road, Boy of Plenty
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- discharges [0 the Touranga Harbour, Aplanmmhﬂﬁnﬂﬂﬂupmpnﬂi:ld
Rrezeried on he alached Drawing Mo, £043-01,

- mmmmmmmmmmmhmrmm

mmmmﬁquﬁmwmmmmmﬂm Therelors
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The pﬂp&rﬂﬁﬂmﬁmmﬁumHnndmnmdmhmﬂymhm
= graring ol Dvastoce. -

o 1. Feld Investications

Tho cubeurzce eol condtions below the properiies were ime=stigaled by drilng &

- uﬁudmﬂﬂmmmmnﬁ:mmmu%mh:mm
Peneomator lest probes Tha lecafons of tha variows bore holes and probings a0
procénted ea the aftached Saa Plan, Drawing No. 584302,
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= Sy, M2 el T- 5503

The =0 conditions encountercd across tha majory of the evestigated gite U3 were
found 1o ba relatvely consiztent and aro cunmanzod as folows:

wai:mq.-ppwtnuzﬂmﬂrunl munalprﬂk.mnmr-ndmdﬁubchmﬂ
wmum-mﬁmﬂmmgmﬁunmmwﬁmmaﬂ.
froy and brown-colosed SILTS and sandy SILTS. Thess zolls ars described oo
mmteu:aplndepmmwuuﬂnhmbum fumeunding eievated ground ammas

The vestigason glie hhﬂ-!jrkgmnmammrdmmﬁhaﬂun
al beteean 00 a2nd 0.5 mefres balow tha Prezent grownd surfaco. cxtensive draimagy
works have bmmhdmmﬂhmhmmmrﬂumm“m lervmla
elovatad slighty abave sea love! or arpund 10115 fralres belew presont growna
lgvets,
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L. Sho Selting

The tweo propertios forming e basls of this ivestigation aro located 1o the nerth
[%m?m}mmmmuﬂﬁuﬁmmﬂu}ﬂﬁmsnﬁmnud_
being predomEnantly restrictad 19 tho low-ling Noodplain.

the northo

The foodplain extonds to the west of Te Wairca River mouth with m
EMLTMHWMMIDMMHHWWmWMlM?m
Opooraphy.

EhEﬂtGm:thmkmmnVﬂmmwmmmw
the Overion Property, being sfusted lagely over the oo of

lopography. However, lowards the westem part of the Owerton block, the
pasees ouar the lowdyng floodplain, being situated cver a @ embankmont elovated
some 8 (o & metros abovo the floodplakn el

Tnhmuhhﬂmulpinm.mfmmmtﬁdmnrm
topography wih he scuthom. boundary of the Danicl's Property lying adiacert 1o a
=mad siream channel thal soparates the Moher ground areas 2 510 Souh from e leos
lying mdject cite.

ﬂmmmmmwuﬁﬁuﬁmﬂmhdm-dmrmmdm
uammhmlmwammmmwmmm
impicment =hed  The Owerion Properdy confalne a2 rocanty construciod
coolstore/pacichousa facldy logether with a dweling Ipcaled lowards tho wessgm
bouncary. The Daniels Propenty also containg a daclling tooother with acesciatod
zhod lacilities.

Viiin the casiem pan of he Denlel's Propeny, pround levels have bocn ralsed in the
order of 2 metroz above NG sumounding Moocdplsin lovel with the placoment of

Dralnaga o! the low-lying proparties |1 maintained Bwough 2 natwork of drains and
culveris that discharge o the Te Puna Smson Road waler fabip drains and cnto tha
VWakoa River.

Tha aubsurface sods from ground sufacs level and exending lo varisble depths of
bohween 5 and greater Tan 12 meres are dominated by the presence of low-songlh
esivasing and organic SILTS. The geclogical history of thess sedimenss cietates thal
they &m normaly conscldated (having never boen ksaded abovo Lhelr presont stress
leval). This is indicative of a highly compressible malerial dopasst,
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prometa o high vold ratis within the 868 structyre, The effect of loading of thesa =aile
by Eng m,hwmmmnmmmmwmmgm

ﬁmﬁmtmmmmmmimﬂmmﬂ:dmuﬂnwﬁh
n:ﬂmn:gmmmhggrmﬂnm al or near the present ground
surfzce,

5.2 Inundation
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To fasilitate mdustrial development of o=y part of the floodplzin area will therelore
reque ground levels 10 Do mized by controled eanth filling.

Howwvar becauso of the compressibility of the sk soils, tocether wim tho extenshd
dopdh of thesa solls, it can be expectod that over-SEing by about 30% of the height
ﬁﬁmbmﬂnﬂmeﬂwmmWﬂnﬁfm&ﬂlﬂMﬂmwh
roguited, That is, 1o actevo a final ground leve! of 1.0 metras above present ground
lowid, =omo 1.3 malres dapih of f&ing would ba required.,

Tha tma for this soltiament 10 take place could take in oxcoss of & yoar. Howover the
ime period could be reduced lo a coveral.morth period where preloading of Lhe
bulEng slie arcas, accempaniod with sand drains, is carded out

6. Review of Dgvelopmon] Reguiroments
6.1 Bulding Conatruction

Where suileble engincering desion and conglruction tocheicues are wlilised, the
comprectibla e=tuaring and orpanic SILT eods can be prepared such that a lioazng rafl
founcaton may be adopied for reladvely Gohtwoight anclor igxie consTuction.

Preparation works will raquire the placement of & compacied eanth!i pad construcied
of & sulficem thidoass lo raise ground Jovels above tho minemem floor lavel
requrement Compression ol the undarlying natural sediments during this process wil
require spocific design of the pedt thickness such that Iis s=face remains abova Ma
minimum foor elovation fofowing ground ssSiement.

Once the founcation pad is constucted 10 he roquined grade, the undorlying naturs!
sotenents would than be pre-loaded with tha placement ¢f accitional (loose) Mg to A
dasiznatid elevaton, 10 b9 gredelamined by specfic geolechnical imesscations.

Setiement of he compacied pad surface ncuced by tho pra-ioad 15ing will en be
requed to bo monliored by a gectechnical enginser 0 ensure adoguats compression
of the underlying sediments has cosurred prior 1o pra-ioad 8 remaval and subsoguant
bulidng consinaction.

On aocccunt of the caturaled nature of the =ia solls, tha consolidation procoss will ba
cignificantly enhanced wah tho construction of spacdic dmnage measures, =ach as
wick gralns or subegll drains togather with the utilizason of gectextilo separation Lyers.

However, whete loose SAND sols aro Tound by spectic geoiochnical imvestigations 1o
predominale any parbeudsr dovelepment arca, the acoption of a piled foundason ma
be required on account of fquetaston potartial, In order 1o provide for the dissihason
of extess pore waler pressurss created by soll liguefaction, =teno column plles would
need 1 bo adopied in that siiuaton.
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ansocated weh Industnial promices,
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abgnment ﬁmymmhn%mmmﬂmdﬁmhmnmi
Sha preparpton, byl I3 a lasaor extent,

mmﬂMudrnmurmrmmmmmw Swoughout te
investgated propartias, Howover, with the incorporation of a zafely lactor, if iy
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Bubdngs, ralway Ena ombankmant er clher =ructures Riclérent of ground sattigmens
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The [ will be having the efiect of compressing the underlying sodiments to a degree
but nct to the full exient required for bulidng constuclion.  Additionaly, the naturo of

the filing (containing large blocks of concrete) suggests that veids wil ba present with
the petential for settlement of the K itsad foliowing bullding construction. The wvasiakls
nature of tha 12 dealermines that & can not be averdy or adoquately compressed by pre-
loading acthvities.

For the present Gl area, & will therclore be required that the 1 sofls are removed from
direcy below any propozed buldng slla end spredd élsewhere on the properly. The
buliding area should then ba backdifled wih angmesrcortifiod Eling and tha bulding
pad than pre-loaded and monitomed as descrbod under 8.1 above,

The pre-load period ks however Ekoly 1o be significantly chorter for bulding sites located
over tha present Bl nrea on account ol 3o comprossion that has already occurrod.

7. Conclusions

Tha cubjoct wtes have boan accessed In terms of their sucablly to suppen acthdties
resteSons

associated with potental industrial davelopmenl, A rumber of geclechrical
13 cvelopment of the progerties exs! o5 f'olorws:

= Polontial imndation of buildng =fea due lo the iow-lying natan of the pronerties

= Presance of a high groundwater labla, wiich af somo locations has boon found [0
conlain artesian (above ground) pressures,

» Ground setiement problams a5 & re== of signiicant dopths of compressdie Sit
=0l

» LiquolacSon potentis! within certain aress whete significans depths of loose Sand
oxls DoouT,

«  Dficullies with disposing of reated domsstic wastewater volumes.

Howesxcr, provddad deladed geotochnical desion and esnstrucsion works ar corriod out
for each phase ¢l the ndusirial devolopment |t is considored thatl the S50 restictons
couid be overcoma and mdusirial devolopment of the properbes could proceed.

Youxs faithiuly
Mark T Mitchell Ltd

David Marion Mark T Lizchal
Enginsesing Geoiogisl Consing Geotachnical Enginoar
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