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G®ol ogie de |l a Fra#é6e, 11Af8g9g.2080plapnches photos
Mo tcsl ®51 pes occidentaTesinli aupielnigonMRectonnai ssances g®

g®ol ogi que dadigprhé nwlitsrea Front pennique, Zone subbrian-on
Houi ll re, Zone brian-onnaise interne, Nappe des gypse:
dauphinoi s, cargneul es.

KeywoWdstern Al psTurNenw LL¥eni sMolhunnel , Geol ogi cal invest
section, Ultradauphinois Zone, Penninic Front, Subbrian-
Brian-onnai s internal Zone, Nappe des Gypses, Pi ®mont

Cargneul es.

R®s um® per mettent de proposer une

Le projet de tunnelTurenel@aRfl ¢hiags&l pd Gt yg! i s ®e.

du Monté)edéeésgrande |l ongueur A(uS7ssedi Kk™de dea! Zone brian-oc
nouvelle -Tugnhe dGgydasti oon de s Pyt ¥®B@tion coniPleste, emcoBstr
un vol ume i@tpuodretsant e drecopRpdiypha’ @, est mise en ®vid
notamment des sondages prodphdhgdaA@liteuxBe ! bt uf Haetn dd

Il i n®aire et sur de I o ngteisc | i anNaN ®E tha ROF B & § § di) s on

reconnai ssances ont permi s @dentPirf@ERB Se€rund e sGFWRE uratio
g®ol ogi Gnesedd | B du transec¢heay Pl dh CrRartess BvBesresl oln une g®:
l e long du projet du tunnels@ﬁjrgarbeanstee --CeL;nraar,ﬁgdacgtrﬁ@t,vé@p@t"
pr®senter et d®crire | a partgeedtr,angié s &rucealie 8 8elsb Retddoy @ ©
g®ol ogique ess@ntipeoil emendeadyiyes associ®S ~ une tect
g®om®t rique. r@ch®vaucha@&se .vers |

Le projet de tunnel travergssgstesgantsiegtiMouBAERiped x , u
partie interne des Al pes jhqaeirpemitalteon s€d ohctWt&l e gl
orientation g®n®r abeest . peitoBnr- oSn ESut proj et correspond
fran-ais, l e tunnel -deamenqappb S d&& Sagynpses stratigr
Maurienne dans |l a Zone ultspdaephiareémenett 5THY@siehdann
ensuite | e Front pennique, nbavéEPnNe suunbibir@d anuanm ®i SEes |
l e Front houiller, l'a ZonedommaUinlel bheeoméh@ar §nNneasitse i nda
Zone brian-onnaisé Ambia)nedd V@@ se
Nappe des gypses.

Une i mportante tectonique

Cest principal ement ptaravaq@ M9 eulrds M€ en ®vidence
brian-onnaise interne et Il iaqonenAd8i 4 ai NvaelPrPree de&ts de |
gy psesue l es nouvelles d(gryrp@%ss_ acqui ses
BRGM (jusqu'en BmmahuplisgBEygi@gis. fr Les ®t udes de reconnai ssa
BRGM, Orl ®ans.
“TELT, Le Bourget du Lac transect ont ®gal ement perm
Manuscrit re-u le 5 mars 2020 accept® pour publication | e 18 juin 2020
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pr ®ci ser | a l'ithostrati glriatpthdst r ade gr 4aphy Zohet he reg
ultradauphinoi se, de | a Npppeogesgrapmses amtd deéructur
@Wnit® pi®montaise nouvell emmedhttodeesiciri ®e Wri tg® nkeasa l
Lozes) . t he surface. Thi s geol ogi cal
. . di ssemi_nat ed i n <rBhe form of
Enfin, |l es observations de. surface coupl ®es aux i
. ?C|ent|f|c articles f'arnd i s v
observations en sondage e en descr?ndemei on
. . 50,000 Igeo o%lca masp o f Fr
permis de confirmer e f ai gue €S cargnheul e qui
. . e X Ia|nator§/ not es.
soulignent des accidents chevauchant en surface
| ai ssent | ace en rof onde ne r che
! nt o p P I‘:JI u[utlonu__of t1<r}owledg.e al o
anhydritique et correspondent ai nsi un acl s Yissu

deallt ®r ati on m®t ®ori que de cefhe wer ki prrd.or to the rec

base tunnel was based on surf
deep drillings ; the subsurfa

Extended abstract example in the form of a geol
are poorly informed and somet

I ntroducti on in depth in comparison with
The l ong (57.5 k m) tranrsealopnnnals ancee tSL}nundéleS for th
proj(dicatnnel du ™Mpmt t@eninsew LRAdBher a gener al presentatio
Turin line provided an oppontenipretadi oar rof otuhte agé¢ alr gg@
vol ume of investigations tbhrscu gthuonutel t mes HItiheearecandai s
over long years (more than (Bisgukm 8F . dteteips darrit i £ e gd efsrcomb
1989 to 2007, -k#| dmetger nmudxtfdemd¢hngector; this one is summ
gal l eri es, D These investigations therefore provid

el ement s for a better uhlePps@dndtimg Ut racdhauphinoli

organi zation of thd4d00ppem “D'f'ﬂrﬁtea'UIR‘?ratda(u%hinois Zone ¢
"central" sector of the We%b%re'r‘reA'fHSysccl'hais”eriTehsiSwﬁ"irérir(”p
ai ms t o present t he Frenchowdrds Otfheth@asgteodleigéﬁraé 4y .
section of the ©project es%q}rg)tbia%hlyy aEEBE‘ie?‘tegdeovxmetthrirCegt
(structural) point of vievy]iﬁ&gs bayres‘?/%tr?/r’raraéltfrobtsheerv
investigations. are clearly visible in the |

The main excavation work ifm@gdet h(ePhoatste L hnrPeiit waneg not
begin in the early 2020s. Wd idmdemMierefore at a turning

point in the construction OfSetvhsirsal'arQ%ditM@r‘ﬂteérvyWhiscehq
seems to us to be a good QpREfhYfAIiEHed O ah™®SBNEpRtcher
geol ogi cal section of the Bren¢h oprart 1d TeEer fstbtr‘r/re%/s

tunnel. complementary field studies

) propose refined ' ithostr at
Geol ogi cal framewor Kk an(d,:lbnlretlgll sSkat;8 s Ofphoto 2
knowl edge Cretaceous age reposaepdstionet

The tunnel project mainlfy YEFBssedNERea it sufdounded
part of the Alps in a genePdlPCclireelish” roludgni witgds{dys

West (Figure 1). Fr&mskemaerel®hsitd tugdng oy olistostrome
the tunnel s tJaeratheMaruegdre nSiaei ntn t he

Ultradauphinois Zone and thBROUONssteR et RENBENiChikront
Front, the Subbrian-onnais©Y@8mR&Or itthe&s H%Qjﬁ?lé‘rsslﬂrco'nqt,ed
t he Brian-onnai s Houi l Il er TzhoenePennihr‘?iciﬁrsnf‘alreprese
Brian-onnai s ZoenAembi(Wlanoainsdg o hh§get in t he Al pine chai
Gypsum Nappe (Figure 1); itseqmdsitiihnl tdtywdedn tHRelieke?
-Piemontese ophiolitic Zonejpnternal (to the East) domai

The alpine region crossedNthy PhaEOt Brinel Thiroj dcnti tiall
was the subject of numeroukea&glyidyatseduirmhngotmal 2bault
century, which made it posOsviep'| ed tR! Uersithaepctiosmetyg i §o tihd ¢

presence of a megabrecci a m
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gypsum and clastic | ense-=s eunndltlslacr:lessabilblohomlbar(+/
shal es) . The ductil e natureTRfe II:_h e&u IBre%@qz!ui'c)x‘w Eou
(anhydrite in depth) allowedittrsleC prerrea '81ndl Iotfedothlhrrrgétj)sdﬁuricir'?g
as is wusually the case in .the Alps. No_ I nvest.i ationts
, i dent’i fh'ed by previ us auth
survey has completely |nterlsneicetrecdaltai%(?O%yspsu hferollznrﬁcn')r%br‘
depth and its thickness at c}.he. l evel 8f t he turtw)nel
. , ) I ndi_vidualize mai nl vy ecaus
therefore remains |mpreC|58.f(;l'rhr%atciaorngneaunldes vdeorynOtsigni
seem to have developed at t%is front | evel bel ow the
) | phenomena that "were observed
unne t he first descendiMag diguaal | er y
. Por t The Unit of LaHd®Puialzl €0
Through the Subbrlan—onnathgor %er}%e AUt hors . of smal |
The narrow Subbrian-onnaitsndAehe iig ntaodnesiuwsp sofmai nly o
a stack of Mesozoic Iayers,anvs#himd:lmoundéabknpeaim'ackedhis
plicative structure clearly \f1|5|bl? ren é nl-aonndnsac|aspee
(Photo 4, Figure 6) ; thesre Ioaldlsy a]‘roeldedaSSJl'ﬁgllfyolds
interpreted as a succession anticlines ,and slyncline%
ectometrlc scal’e, are Vi si
overturned towards the Wesl'anpdsdclaf feer(eID t0t|0nt5e)rpr,[ehteayt|a§)rnE
has been proposed (Ceriani_, 2001 .b;fjt it di d nolt
i a s\%,nschls ose regiona def c
convince us and we stayed Wi th . the cl%55|q
) i i ec|pher|ng of "'t he % obal str
interpretation with a few ngaa}[’ngntdlffll\lgltjfat dggvetvgrfhe
t hat no borehol es CrOSSClljtdentthl%iehdeasrttl’atog. tlrﬁeadditic
Subbrian-onnais Zone and trilussotfteeenp(/ecr:iysgoﬁqgrg)c(:tlura{he
interpretation in depth remains subject: to caution
: Thr ou t h i nternal Bri an
Through the Houiller tectonlcgt&ron?
) The internal Brian-onnai s
The Front Houil l er mar ks, .t he, western .boundarg .
; th | i H O thet Iargesttl|neharws ction o
° ? overtapping i oul etﬁaseer_rt%'nrhsel 0V\}e edlsﬁ\ﬂsudnagnuelsh
al so include-stnudthirse ntergeaA\(/:roln(talljgugpga in the West and
(supr a) hectometric thick Eg Psun]:iZounree" é)F.iguBreetWGe)en .
Like the Penninic Front, t.hi.s G§psgm %one consuilts
_ |n(§erce ts the Gypsum appe a
mai nly of surface gypsum an dee.B anh¥dr|te and
; : newl%/ i'denti Tied ali1d ,con5|dé
contains clasts of dlffererbtl e?no%?séismazlonnley d'Pheom'Stc |%?e
i mestone. Two very long TELT core hol,es intersect.e
) i Superi mpos,ed onh Eh,ese uni s a
he Gypsum Zone. Wit hin thte‘l mas s o, f anh){ rltef*s,.
. . the t.unnel and S no i nterse
eveftargfneaurleesi nt ersected by drilling F81 in

its wupper part. Mor e i n de@é&d\ﬁw&&ﬁaﬂineLP>{3r§écct“6|ar(sal\hA°)ng
he SMmirddtelnaPorte descending gallery, o}

I
t
I
i
t
cargneul es was crisypsd mtoZooedhet herrai nsMaoda-Avdrei eSuaxp esye ¢
of the Front Houiller. ( SMA) are surmounted to the

terrains in high position (Fi

Through the Brian-onnai s©OmMHtohoiginiee ps zolniece (Gneiss du

) reverse contact with the Houi

The Houiller Zone cover sy, a Wi tl?nyPBniatrPc,“n e}{:—’ure oV

k m; it consi sts mallnly of arqoonnogtopﬁgs .aclotnetrancattl'oaﬁe fto

sandstones and pelites [/ Spg\lfvgf‘déje?ﬂ%'tv@edstd“cffn héhegne
Upper Carboniferous i n azghgvial and  acustrine
cont ext. Coal |l enses are someti mes present in quite

|l arge proportions. Dolerite VREHNE gdmaiesrsest tthee 04 d Qi s

but have not been spotted bfedngfebpréedofipseaocfopgeti me
base tunnel . an aaltpei ne basement slice of

The prototyp of t he Sapey o]

Four units are d'SI'ngu'45528%+/W|'th't%a{h?sHPH'ISIE';\E t o
: e

Zone. These are from West tBOerEt&tsanadlﬁ('f(')@)ure 7)
Encombres ,-OrBerl®cui nLa Pr az and Fourneaux

uni ts. The stratigraphic rell@€i oSnts'hUiCptsur Be tOfe ethh et hEMA
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sever al deep borehol es, newodet amiulesd usnudrefracehs urScédy st es
and excavation front survewymerdf citahle pWwisliltaroonAdhgsp e ¢ ie
Bour-yedane descending gall eeryr &@iawve, c chnosweivteut,i ng t he " Gy
made it possible to offer a c.l_ohhergeenotloagnd gen%r I,[Iyovi[eltr

-supported structur al |nterpretatblon (K/yll gre QXN. Two
L'onge t e a§15| ; as vg:ry

contrasted structural zones .3fr.¢e ov¥1eve.r i s.t.i ngu.l she
. . ) ) re the, investigations f ol
which exhibit very d|fferent ge%metrlq styles on .either
. , , ) ut : ever dee vertical b
side of a major anticline éR teau d‘AV 5 01 .ant|cI|r‘be)
Ei g n a very g di fTectéd o’r
(Figure ) - including 172 m cored) as Wwe

West of the ROteay d'hARusSSMoAi ¢ewnst iacloiume t he Longe Ctt

terrains ar e generally i npai nhiea!l Ityowdaercdisphehet WMees¢ o mp | e
(Figure 8A) and consist, ubBegut&@e9)Houi ll er Zone and
t he Satpeg ti;ne|dss |r2j a suc::.cesTshLone I|tho|s erdatflgl %|c a
sgpara e y eep escending  transpregsive,.fay From W
di pping towards the West. ThePe faults have bhen
, repetrtijons) ann% tthis sect
intersected by several Ionlgb bo[ﬁhobes '}10,9 m r
, ) e y_Ps m appe gmalnly
mor e) and detailed surface SUTrYeys h?se éetho I_C
. t he ne y defi he . Lozes Uni
scal es and associated follds shtow a gedweralbged
i me'stones n ma r €S) and
vergence towards the@\LESB.SS(III% The _R te?Lf d .
] e | E&(sceanig loonmer ati ¢ micasch
anticline shows the same eastern vergehnce and, thus
_ and carbon&te cover) .
appears contemporary with the structuration of t he
western part of the SMA sectoNor mal or detachment fau
h|gh_|igh _W|th|nthis set o
East of the ROt eau, dth\%s B %to
structure is very different '(Flgu g )) From numerous
core drill hol es and g Ve'f'%elﬂpn%iﬂ rMeacted borehol e
( SDA, 1,822.5 m, of which 609 m are core drllls) and
l and surveys, we observe aFrasmpéhpoFittaicdhre wvall ey and

basement and cover entitiesorsdeepar(aalenosgy 1O0hkudt i nghe t1
pl anes showing a geomditangpp Maasi i suRdeni | arrpekacover 1o
and osyhatem. The dip of them)l alyirsuraendl k)hr ushisng Massif
pl anes, which is generallyprdadtheorf wlelag,6 i 8teainght eBarsi anp
(fol ded) at the Besslbisf anBétROhEBAB!] ddome which appears
which reveals its posteriorkimyapproximately) -Rine@&mo ntthad

. _ _ schists (Figure 1).
The Middle Triassic carbonate terrains (Photo 6)

present at the eastern termi Fdt0imont & WRet SMA heectt bnnel
constitute two tectonic scddloguspei e |Aimbdd tSewdredss ftonme | ¢

East in abnormal contact witehrehe@sqgueerrtezistikcditeed rannsug
the Lower Triassic along tHesRESLd Rild yddtheEc hlnPenngt diaruacet ec
(Figure 8B) They are essentially quartzit

s t h i | gneislfeg,blong attrlibuted to
) ;)hme rl:s 'ng pd abnesbar?,perrga{?rm idea's“iai%segat_r?grnreauitnessdoft t he
a. € surtace an y remcaqu< etheénweystre'rne falankeloofh th
(intersected by t he V B M descepd|ng gfilller.y)

preseéen a ali y Si‘mpl e over a

Cargneul es t hus represent a w?athered. facies o.f
b ) q hyvdri Th t e onglltud|nal, r|<]Jrof|Ie, ac
recciate anhy rlt_es. e, S@L9peul es We—vgfpc cover
the sl ope of the right bank of the Arc in the sector o
Auss®asdi “res more |ikely mafCRntaet twiatchh tohfe tCHeéar ea bas

initial major contact of then&cofi smese Larlstlr®ss Nafptpeen sjen
the Brian-onnais Zone (thrusﬁ'hé‘a&fHpeé’rﬂgé‘grlngntbe@@nsti1
reactivated in detachment).and the core of the Ambin M

) own on the surface but it h
From Avrieux to the Etachr? dablthOBy two boreholes and

East of Avrieux and up tecopBei yead| dyn obforethaddree i n v
valley (al most 7 km Jlongheprtelsentpy aaAnddthanhength of
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(nearly 8 km in France). But Inkiest obaerwvasi ahomgsthbetr
bal anced by t he fact thati tt lpiosssbhbkemeat c canpppleeatres or c |
relatively homogeneous. the Ultradauphinoise Zone, t

Thi s basement consi sts rtngenlne\m)f IrT(1j|ecn::1ts'cfh'|esdtsP'emonta

fairly dar k and of ten bl ui §hnadrlayy, (spurefseecnec e obfser vat
gl aucophane amphibol e) wi tchbsgeuamt z owei ors caonwrdesi and al o
which Il ensesal bftichl gonéitosebawvweemadseitedpossi ble to cort
and |l evel s of boudi nsallpiilmearagmdulbeod itrat Amnitgechl i ght ove
miner al parageneses (biotiserédndeggimet wawnrenpaept hal ty
preserved away from al pinet hsthseacorzoemsepso.ndThe® @&mafacies r

foliation of the basement ias tgeeamearialnl yofs ubhheorliazzaretral .
No maj or fault has so far been 1h|gh|'{9hte tlo
suspected within the Ambin Massif. The presenc P

one or more major tectonic clemtp@arcaodjseti sdevetrynne lkiadmn ebha s
the base of the Ambin Masdiuf Momte ) Cpdebgbbapdatl ovregweur
great depth, below the | evenlouowfeltlhee -lMbuagshea tign@aesti .oon de r G

un vol ume ®hpadrtante deconnals
l

Conclusions le long du |l in®aire et sur
The investigations carr|e8C upa'oSS %9 f onft T 'Lq'S' f
om re ?e nouvel@ble serdamnn®es

along the planned Mont Cen|§ unne made it po SSIble
. .d@naltyse otamrpent en pr. o fo
to reinterpret the geological ds ructdur 9 |Ide Ssecti
of t he Western Al ps, on %%Ine ag?zasleéofgr?drﬁeefltl)znsg(uedur
hect ometer s-2arkdn wgd ttdel upp(ep Lf)%\rt ofB tpeNdages e dd us
descenderies hors galerie de

earth's crust. )
-MardielnPor t e en cour s de fin

I'f along a part of ther¢eagnegcssantchees Foludhligsent d
represented is quite closenkeoméhpl eureed Od duftsly aRbhVesndthi®onn «
previous Udutrhaodrasupbi noi s, puabhiiecarn-u@®bPietmine s(e®@ ¢t enter gl
and Brian-onnai)s, Homuiséverglgonegt OFBEa  ne des Al pes 0 C
the proposed reinterpretatd®fpr@h®eWnsss ohodbde| £né¢haehy e
new and supported by Conmprairnecti p ddPeenB b Vi@ U g ®ol ogi que
interpretations. Thi s i s th®g Cduseprbpet tdhwe tiumhen nale |
Brian-onnaise Zone and the sGypsiugm Nagpjpet Zo00E&t article v

T within the internal BriarPaddd&is (Z&Me2i g€ecothpregette
polyphase structure is hEFAEDNYHEDNe PROYLD Lyl ViUt g ®o0
East in tMeda®®pépeux secbPbfucethymdr ddctmegurss.pas de di
either side of the majort! %hit&S |li§% PS0b{ Poa Rigpwes nd ec
dhusssois in the central PBbBltPE8RaPRI enhakPisRe Xl Stant
identify in the East, arl €ehfRYSeafld gty RORLSH@ODNE I O
according to geotiteamp easo ds Frfiidt&P € dsediest odiirsec ug®odyinar
thrust system, and in th&@weke®n- & dfcdes Lihgn ngr al pin
tectonic scales and relatedappofds|) assoaiatadi whthlea d
foll owing retrotranspresgiahn® |@xsStamaniees t2cot@Nigui s da
phase; gal eries de reconnaissance d

Tin the east-MoHahtei Sapeyet?orf,l @nce (Zone houi Il "re)

global structural interprMaddalogndls phadpBidd HPSOSERe |

section of the project coFF@HBSH‘SPhgCPH‘m?Hs__eE;QpeHmd@Dbu

Nappe zone structurally V'@?§15|§P{n_|m§3krﬂoov(ﬂrf3 unt ¥ Mewent

A new unit (Lozes unit) r'e®Bdlriteat it ( §6& PG& mIA@Lds T UT
H |

domain is individualized F BhibkUugEctue Dbonne occasic
upe g®ol @gsembl dedke | a part

$ u ht ed

B

Late extensive tectonlcsdu aLhsot Mdwd! i g or
specified within the internal rian-onnais and Gypsum
hnappe zones. La coupe (g ®doe org@fq@irepnc®sent ®
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i ci est pr®visionnelle efFr amicer ¢ el¥sr e |-H )s,e nis® sW lutnate | C
dd nt er pr ®t ati ons entre deprnembd elsSEhwMatdoin e ®e s dans I
cfactue]l esl e reste un modillte adamméi noius e et travers
coupe g®ol ogique mais il f guwtnndeapendant Zionnsei sstuebrb rsiuarn -1oen
fait gue cette coupe compllexe 2Zcne gl bobai lelmeme bbeinan-o
cal ®e par de nombreux fordgdsanpoohande HAtmdrmmeseYardai s
dans certains secteurs, et ders tgoywts ecsa;s(,Filbgieree tnié)remixn e uen
ne I e sont | a plupart d &2 n e olpipg®eTomngt ®ad Isoeg iogouheiso | it i qu e
habituell ement pr ®sent es dancsesl d||fft ®ernatteusrezones sont
Les donn®es wutilis®es poaurpilne r®@ail $sadliloms deceokraespol
coupe pr ®sent ®e sont i ssudeisf f réemics pal ednemai nees pal
reconnai ssances r ®al i s®es ianndti®vriideuuar|eiinse®ng e @' va @ 0&Rslit-gi ne (
T.Baudin Egtal E.ont partici p®avaacntti véme nft e @ncedteanr e-p i ®emo bt ai s
r®alisation du mod Ie g®0|oqiqeg}e au cours de

phase APRpr(ogveatntde r®f®reﬁ/
grande partie responsabl e/

Si mPon (terrains hOUI||eI’E/ - 1 e
propos®e pour l e projet dé e W \ S t ®
Franc@utrDes auteurs qui 0
coupe sont cit®s au fil C 't ®
diffus®e de mani re restr it ®
du ma @wver adge (TELT) dans
0p®rations de projetaveati t dy \__.»
encorembijaet de publicati /.;90/
acad®mi que. Une partie d Stddem | i e /L
Modane) et son interpr®taf | '\J‘/ﬂs
(Strzerzymdki0O12) mais surf \ , ‘ }P‘,m/_
et selon une interpr®tati o pe ente ue celle
pr ®sent ®e i ci Figure IImplantation du tunnel de base (double tra
. g o B0IDeh el mas a1 LORR) Bront penziague. zone sub ©
Les 0 bS ervations et d on g]irﬁ§?giﬁqlelﬁp?£2tor c!.'lu‘:'l!t;;«seI lzﬁ@%seplssezsmpr\gabggiefstIcgruirsotal
r®diger cette synth_se g®FQJupe 1: Llé)gout(eqhedbgllot{ln%elqgo ble turqu
rapports de forages) sontpiiBL “f“%é"éf“‘]ﬂ;%%ﬁfs% bft 1o B Gt e & a0
d®taill ®e dans plusieurs riappdrthssTh othemiets iy fi:‘phc'f.vé”h‘i'lf Pl
de 2005 © 2007. o .
initial ement |l ocali s® entre
Local ement , un travaileurdep ®emMn®&®l ig@@ati @apulienne)
num®rique 3D a ®t ® entrepkgiygcaeaddinvedienpropesert egtrai ns
valider une g®om®t ri e cok&renrthe, deée Imar FOUP&Bssive an
g®ol ogique. oc®anique. Les principales ¢
La r®alisation du tunneldidd®hg8keHernedNdSH dt I e
faire ®voluer la coupe g®oﬁ’%|g®%%@°9prra®psrbinqL®ee §lil g ni
pr®cisons cependant que | 8Fs "AMPTreUX, sQYne™Mmd g € oonu cpiutbel
tunnelkisédire sur |l a majeur &O0phamMmes tddeﬁronjoetti,Ces de | a
l es observations acquises GERBREPCIP dl\)eentquOﬁ')]a/(@‘éepusielsle /
et/ou incompl "tes (pas de Hohab®ds 531980,y RPUE flidheg ONcE

notammene)l es r®®ukEep0®taﬁi98ﬁeH@§) oU)O@_iu(;iairSOexemple
reconnai s @aanacnecse menanat yde N®Vsa BRe doneMocdhainee, @taraAl®2§06)
mat ®r i@axucxa vdat i on . ai nsinegubrochure de pr®sentat

di dacti@ggrueerdlel ¢ de | a cha’  ne

2. Le tunnel de base davy | Lei F@ddaer afd PiMgard et M

2 1. Cadre g@®n®r al nombreuses r ®f ®rences histori
cit®es dans | es notices des ¢
Le projet de tunnel traverse essentiell ement I a
partie interne des Al pes sel on une orientation
g®n®rale " @Wauwespr (FigGsatre 1). Depuis | a
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.1 La connaissance avanded es®truedceosn n adies s apnrcoejse t et
l e long du transect reconnai ssances ral i s®s SOu:
La r®gion alpine traversd@TF SAS gwmlﬁo 115‘(—3 t2uOn1n43I' D
a @bijel de tr s nombreusesA%@tuées eau %B%F%e_d u Greus:t
20™si “cle qgui :onu@tpaedbrlmusC(arntea'nes reconnatlssances
lithostratigraphie solide aaeCtIuaelrI@‘fgn}eonnt, Plaf]_sdededs®l isecttee‘
des zones al ®og®ogr a hlomllféseXSP’tegtngHi' Iees e
gran p g g p q . €
iii) de d®crire 1| a structupgtu{ngg%ﬁ@ngght d%%ta ?P@'
surface. Cette connaissance gARo |ltoogtiaglu,e par aRtti®q wea e mts ®7 0
sous forme de nombreuses envhi rdoems @et | oargtuieculres pour un

scientifiques (certains pdrusntken)cd d®s ®USns ®all s ®s de
paragraphes et chapitres sluonw@ntds) tetac®stdul afrugteunne ntt unn

consi gn®e au sein des c osuwprufreecse  deet lean csarntdea g e a ®t
g®ol ogi que de PIO®&nceet "dek/ BrBctoinmeas ssances, pour ukiml|l i nG
associ ®es projet concelkemeaen ldes preodillseacai st
(éel\/laurl\l/lednnee¢BDaarIbb]J|9e7r7) dta®nsd| Leeirpgtagbsleervations i ssues du
BS 1:®1to alnezo(ose € m\aim re ! ﬁertle de recon-Mar siglaacret a e
ar y. A N i ) enti reme(nZoner%\cl)%E?@eree) @Encav et ieom
Lans| ebvounrtgmd i n (eFtudalall9 9 4) ans . .
. moment@o#/zlsent ces lignes ne
sa partie SW. . . .=
compte ici ou de mani re marg
Ces tramvnatuxcenpeAndant pas ._u2.acc£vsolutdieosn g@n®rale de |
donn®es de sond;acgbtserpnro@tom[gdﬁS@\piSdeonne||e au fil des rec
subsurface faite par exemple_.sous f or me e .t QuURne
. . . Si'x coupes princlipaleées ou
g®ol ogique associ ®e Il a carte g@olo%lgue M ane
fi wdrees soiu s a se r® ®|ersuccesr|e¥]%rg nn®e®d|t s par /
( Ir? i tlur_) i th®;/i TEEer:derlgdf’gd (2014 (puis
pa © S, S ypo quemeseure_s vd(a)mcodgeelcjjes®?pmctaessesetd
comparaison avec | es coupes qui, ;. ourront °tr{e
. . . rgco nal,sagbeba_lemen un
dessi n®es partir des ®t udes de. reconn.alssan
, compl exit® "croiasrmse lmpqiarrea1t
pour l e tunnel de -Basen d(JVI__q}II'I’OJGt L)yon
sections suivantes) (Firgure 3)° La description <
' actuell e de r ®f ®r ence est f
sui,va nt, secteurs. C
3. La coupe g®o|og|que_ du u e 2
|thostrat|graph|ques nouvel
3. 1. Les ®tudes et reconné&iosuSsrannceess de mani re plus ponc
Les ®tudes et reconnai ssances pour | e projet du
tunnel de base de |l a nouwvelle Iigne ferroviaire Lyon
Turin ont d®but ® degmrsmierecsadr e de c
r ®f | exiowmrs | e projet d—h@l@;OIes ann®es 1989
puis se sont intensifi®es de 1994 ° 001 dans_ | e
cadré@t wWdes de faisabilit® (%ol%nsmlLaa Ce%g)po%usl% P e9iegaye Par
Al petunnel GEI E) , puis de 5 oo1 © 20 dans | e cadre
tion du profil

L a pr®senta

Feuil
ST JAN DE MAURENNE

FigureCdupe g®ol ogi queE sasnssd il @eme'ntl aV carte geROO®g(feei dlee FMastzree! 1 DEHW| snealson une orientati o
du tunnel de base depui § lla MNapmpt hWewsi ISlcehs sftesqaiussr ®vui l l ers soerhtrepc®s edd r®si eerns neatr rl cers
en vert) on identifie |les terrains de | a Zomu@ebrdiearR60okmaieneiirmtnerne et de | a Nappe des gypse

Figure 2: GeologicaE sesbicomateduwhkypm Whe 1: 50,000 geological m&B89f wkit @danae | @Modane | Dseett,0
tunnel from the Front Houiller ThetHeuSthiest &® nleusdtsr @se pNaepspeent ed i n brown; between it and t
nais Zone and the Nappe des gypses. The section is approximately 26 km |l ong.
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suit est®uUuestt &v/sdres Idepui s | moipmgta®buldieer mai s des pol a

Sai-JndadneMaur i ennfe ljaasfquonti seriuctadi @&ne®e comme des char

au ciur démbasnsi f d rarement observabl es®chlénd e
Avant de traverser | es pG?Jrulrelsm®tIrp'|qnuees veragsesnlcfe.oues

de | a Van0|seap|r®sent®estun clem bnutAteobserv®e au s.eln d

dans un cl'ne de d®jection 6E®cha| doamnnselpgsegdffe(@ep@drel 0Idae

. tlonn I 1 e.. .

Mauri enne. De nombr eux son%ageg cUME's' Sinsi qgue

des reconnai ssances g®ophysi gPdeussicerutr st ®®q ®anh ¢ s ®s s ®di me

traver s pcaer CcTEnLeT . e@.. adrlo9uwi9etr mat i ons de flysch) sont er

ont identifi® | e c!ne dteged®@juectFilgsmchr opuem€hevdlt,ndir.

hol oc ne -5t nda@® @i sds eur r e proescaomtn asissrsances TELT par son
des coul ®es boueuses, des mat @reira X n® ccroomyl laRRsin eactt) adoamst s p(e)

alluviaoose@ndder d. proposer une | ithostratigrapl
NB: Les coupes g®ologamruess lg{'ésent5®es 0c'ir ®gal ement P
. c?upag proap oq nt®r|eur
sont i ssues (extraites) de® I oup q g® oIO g [b 450
g®n®r al e ®t ab;l iel IpeosursuTlEvLeTngt 0strg'qtemen? mce& ke
l e trac® du projet de tunne e)[ sont toutes pr®sent ®es
avedueést " gaEcshe "etdrloite.LeUheng du trac®, on disti
description d®t ai |l | ®e de c¢dé yspcrhofseadh®gkbethptygpddty secthur

structures) est di@usnp om® nbolier escaduegsrt®ooe umedbdst .1 Des s®quences
synth se g®ol ogique r ®di g® dpeo url ylsec hc ognpRsee udxe OdlELde gr ®s
3.3.1. é travers | a Zo- teurlctarI @ensseaﬂebrh IgF|gure 4 e
(Flysch du Cheval noir) des ollstollthes de gran.d_e t 3
du Fd ysch -grcs&sux Un faci s ¢

L a Zone ultradauphinoi ge Seeritst eCsoenst dREIWE&Sc h &) bests
principal@ements®rdi e flyschopder va@®oennee l es od nsseamhblig h

d®nomm&e ysch du @heRvqauli viad iemtmmeUun ol istostr ome.

¢cFlysch des®AAvegsi déetsi di ® plus au Sud
e.s. oll@§tollthes et ol i s
Ce flysch repose sur des terrains m®sozopggques _naon
r ®a I?bl?ment |dc-®nt|f|®s.en t
recoup®s par | e tunnel en Figgg e hon ©ptT rs1ent®s |c|:|.
Cette s®rie pr®sente u&stpendage)'r@anulri_eeVranvCe_res’ S ur a
. . 000 |l es olistaolites sont i
(Figure 4) mi s en ®vidence depurs I"es pT emi res .
|nter.calcst|ons s®d|mqnta|res
®tudes dans | e secteur et confllrmh par | s ga (grles
existantes (gal@&chai |l EDR, 8a§l_e¥5|:% " et regroup®s avec
- . %ca|lles eezp Eli_lnaesZone subbri
¢cTri met pui s par |l es reconfnalrssances ] en i
EBarbiefall.977eU|-Uleadne§If'i@ntenne
surface et en sondages (drolls ortages® IcarDo 0 S E
inclin®s) (Figure 4). Ce per?daé"ecgersecgughgg gs?'fjr_ ra
vrai sembl abl ement associ ® 7 Ues piI®ssemead Pdhigs @selSE S¢E

FigureE4&trait du profil en long g®ol ogique TELT |l e long G@wedtunhe!| Frrontpawgenr gporavdes Isandal
t®s F130 ° F132 r®alis®s pour | e projet (avec indicatlon/fcxdg!uU@chhlagnu@aenépe@spat@eabpnttuau
Figure 4: Extract from the TELT longitudinal geol ogical profidsstfaltohney Rehnen ipdiatnhnfeldo ttaitnine h o f
drilling F130 to F132 carried out for the project (watbgendicatekeohobfotwhegpbsgiubke Theseectr
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du Flysch du Cheval noir passent rapi dement mai s
progressivement des unes aux autres et constituent
un me° me ensembl e s®di mentaire, sans
chevauchement ou ®caillage interne. Une faille est
report®e sur | a coupe g®ol ogique du projet de tunnel

(Figure 4)imeaisst cheylploga h®t i que et tardive.

Dans@nkironnement du projet, des failles
nor mal es bien visibles dans | e paysage et sur i mage

igurie_Gol onne I|thost»ratigra hique rel ev®e et S
Phot 1l mage Google R vei ldéts denectemenl sEahtes, GISEQH 7| ngeprt . iS Wn hori zo
NE(direction g®n®rale en rouge) qU| af fectewnlti éres Fdty scclhi sdtw | Ghehweas! reebup®y ar dl dlutrac® du
tunnel (trace approximative en pl en bl eu).
. X _Fla%ur_e 5: Lithostratigraphic column established
Photo 1: Google Earth image -NbB fuafidJahsewealc deiaroecyt lgum S¥WThec geBr pmy)i.c-alt phyttlce otssnnel in proj
in red) in the Flysch du Cheval noir, northihothe@ebbaser ¢canaregl éalignment in blue).
Photpo Af fl eurements de Flysch schisteux (eFs), ° gauche et de Flysch gr®seux (e7g), ~ droite

Photo 2: Outcrops of Flysch schisteux (eFs) on the left and of Flysch gr®seux (e7g) on the r

satellitaire (Photo 1) affec es flyschs, mai s e S
failles " pé@&mdageasNWtm® i eer|1tn fdl Alpes entre ®assd )Jma
@pl omb du @mtacf@Paset ®N® ®tu§|’[®elsn éﬁrsnte) é(FlIgure 1) et me
d®t ai | chevauchement des ensembl es

et structuraux bien diff ®ren
3.3. 2. é travers | € aleeondtedpe%nniAculpgsetod;gigenta|es est
gypsé&sassoci ®e mar qu®e morphol ogi quement cat

Le Front pennique repr®sér?tcé‘e§n®é’@rpt°z§dt'if'ﬁ’&rsmflt des c

maj eur de | a;chéa’ marahplheLns,‘F"(rig)d'a{ratdu(‘fnt d4f des ®vaporites
rel i f des uni@u®Rsr edec &manet ¢
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