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ABsTR^łcn The &sig! and c@strĘtion of a final ręository fc spent fuel deep in tbe crystalline tńltock requfucs ęecial
considf'rańons beyoodthosc requird for a cmr'cntiond rcckengiregring sruct[ę_inparticulą aspects rclriling tD fu u,aste
isolatim function and thę associat€d exts€ń€ly tong design life. The rock mcchmics r€gcilsh necessdry to support the dssip
of fte rcpository reqrrircs an adąuate Wdersbnding of tb epological sctting togeńer with tuwrledge of the ln ś'al st€ss
stat€, tńe anisotnopic and tin€-d€pe'ndent propertiee of the intact fock' tbp thsrmal prĘertics of tbp rock mąss, th€ tacfure
occurtrenco' the brittle dcfornatiou zmos' the impact of consErrction and the long-term bobaviq of thę dispooal tunnels and
deposition holos. Posiva oy is cunatĘ constructĘ a rock chmacterizgtion facilĘ t€rmed thc 'oNKALo' in olkiluoto,
\rcst€m Finlan{ to an anticipated @h of420 m. Tbc paper describcs tkse aspec'ts and raisee qrlestions concernĘ the €xte'rt
to vńichg€nsricrcckfu€chaniccinfo,rmationcłob€ usdto sĘPqtthe specific sitc cbractedzatbn' mdhowone canęstabligh
fril śuftici€Ntt infmmationhas bcenobtained fornumericalmodeli4s aodbnce for adąuate ręository design

I INTRODUC"TION

After thę Finnish Gwetoment's favourable policy decieion
in 2001, Posiva Oy bas focussd furtbcr inrrcstig&ions at
the olkiluoto sito and bogan pr€'pmtions fm tb construc-
tion of an uodergwnd cbaraoterisation faoility tc,nned the
'ONI(ALO'.Tbe cm*ruption oftbe ONKALO begnnin June
2004 ild it is to b€ cmtinued untiu 20lĄ with ńe actual
chilactcrisatiou stage anticipate.d fot 2007-2014. Tbo find-
ingsoftk oNt{AlO and otherinve*igsions will €'nable th€
}nowledge neede,d for an applicetioą łrypotęd Ę a Prelim-

construct a final ręository
Posiva wiU m$mit an rypli-

cation fm thę consarrctiou liccnco for a dispoaal facility by
tb€ €Dd of 2ol2. Th tfrget is to begin diĘooal oPst*ions
in 2020.

Thc access tsnnelondshafts ofth€ oNKALowillbe exca-
vańed to tbe nBin chtraetęrisstion level at a depth of 420m
Gigue l). The access rarry of thę oNKALo bas akeedy been
excgvat€d to a chainnge of -1800m' qńich is opivalent to
tbe dcpth lwel of about l80m because the ramp hs an ircli-
nation of 1:10. Ttte main rock type in tho ONKALO areo is
fo|igted migmatitic gn€iss.

I

(ffiln$ĘfunM'śed

Fi$Jre l. Thc Ęoriloftbe oNKAloundergroundeharacterisation
facility.
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Figue 2. Trrc objectivc md olree associated woń it€ns of Posi t
mck mechanics $trategy.

Figu€ 3. Flmacbart Cmponerrt 2: lnput to th€ rock rneclunios
vnrk nd disciplins infcractioDs,

This paper summarizes the rockmecbanics rcsęarch ałivi_
ties ad rcgults obtaised bcfot€ tb ONKAIJO oonsftrction
and thc initiol ręsrrlte and expcriences obtained during tbe
earty part of th€ oNKALo constnrction u/oĄ noting tbt
trc ONKALOramphas enabled dirwt insituinepection ofthc
undergomd rockmass, includĘ the orposed brittle defot-
nration zo'nes. Ncat ffńlre rockmechanics meazuręmenfs and
rcsearch are also bticĘ discussed

2 ROCK MECHAMCS STRATEGY

The fimdamental oĘective ofPosivab rcck m€cbanics work is
to srppmt tbe Constructim Lic.ence Applicaion for the final
tąository. This imlolvęs three rąarłe areas of wort;

l' Rockmochanics Gharact€risation of the olkiluoto site;
2. Studies srppodng th€ oNKALo and ręository desip

mdoperatims; and
3. Studieg zupportĘ thc Safety Assessment'

Tbc objective and the tbffi wołt items ane presented in the
frst flowchrt component inFigue.2.

The nort flmrchart componeot' presented in Figul€ 3 ręlate s
to thc input lnformation andthe ińeractims withother disoi-
plines. The main iryut is geology and gBological site nodcls -
vńich also prwide inprrt to Ę&ogeolory and hydrogeo-
cbgnisEy. Horcver, thprc are also itrerac'tions bętwegn tock
mochanics d hydrogeology and Ędtogpochc'nistry' wbich
rc in daail pesenteÓ e.g' in Posin 2005.

FinalĘ, FlowcbartComponeut 3 zunmarizes tbetrain rook
nechanics qod( ąs ręlatęd to the thręę work iffis shovn in
Figure 2.

In orderto executa the BEategy, a series ofcampaigns have
been doreloped rolating to th€ ditrerefi rcck mgchanios sub-
jccts. Foilowi4g tbe estaHishmfit of ttre bacĘround rock
mechanics loonlcdge, thesc caryaigns cryer tbe topios of
contributions to tbe olkiluoto gite rąuts' prinary slrlees, rock
prop€,fties, deformation zoncś, impa&'t of cmstnrction and
EDZ, płdiction{utcome sttrdies and characteriuetion lsvel
tęstĘ. NotE that this is an or'crview of the mck męchmics

Figut€ 4. Flm'cłnrt C-mponart 3: Rock nlcchanics uÓłk rclat€d
to the thręe nork items.

stratery and so the listing is not fully comprehensive at this
stagp.

It is also essential thł tbe current łort is based on a com_
plete łnowleĘe ofpreviorrs rglarędrocknechanics worlc" A
summary description of all tbcp'revious rcckmechgnics work
condugtęd for Posirłą is found in Hudson & Johanssoą 200ó,
andtho rockmchanios irylications ofthe Olkiluoto geolory
can be found in Hudson & Cosgrwe 2fi)6.

3 ROCK MECHAMCS SITE CHARACTERIZANON

3.1 GeneruJ

Site iuvcotigations for the disposal of qpent fiJ€l at olkiluoto
rcre alrcady stated in 1987; houcver, recent site iuvestiga-
tions at ollcludo hale concentrated mainĘl in tbc oNKALo
area- The iwesigation sitę to dat€ cmtains morp than 4o
deę &illholes, wboso main aim has b€€n in obtaining data
for plnłrring tb€ oNKALo and łlso fot the dwelopment of
site understaodĘ. Frcm the sart, geological nrypĘ oftb
oNKALo tunel has bęęn the most sipificant imlestigotion
method in thę oNKALo. Flow measu€nnsntś in probe holes
also commenced at the bąńnning of constrrction activities,
folloved Ę pilot hole drilllng parallel to the tunnel axis and
associated irrvcstigations. So fr' six pild holcs bar'e b€€n
drilled aod invesigńe{ providing valuable infqmation for
constructiou Purpos€s; pilot holes also have an important
role to pĘ in fte predictio'n ortcomę stldies (see firther in
Chqter4).

Also, monitoring of the changes cąrspd by construction
of tho oNKALo has fiafied. The monitoring programn€
relmodto tho consbrrction includes rcck męchanicq hydtoge-
ological and hydroeBoch€mioal monituing aa4 in additio'n,
monitoring ofthc biospbro is also taking place (Posiva 2003).

3.2 Rock mechałtics data

Rock mcchanics irvestigations ą1ę mninly coflcentrat€d on
obtainĘ d*a relafĘ to the ir sl'fu stness€s md the mcchmi_
cal and thęrmal propeńies of difrercnt tock domains at diffęr_
ęnt scales. The stscss.strength ratio is an important param€tcr
whe,n evaluating the mechanical stability of the atricipated
doep rcpository in th€ bar{ crystalline, rcck regime.

3.3 Rockstlęss

łr sl'trr sbesses have been measured at olkiluoto at depths
of 300-800m in five deep srrrface bwholeg Ę usĘ con
ventional mcfhods, such a5 Ęldraulic fracaring to ei,aluat€
hotizontąl sEessce and the 3D wercmi4g metbods
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