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https://irex.asso.fr/deuxieme-rencontre-technique-du-projet-minerve-les-doctorants-presentent-lavancement-de-leurs-travaux-a-nantes/
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https://projet-national-terre.univ-gustave-eiffel.fr/
https://asiriplus.fr/
https://asiriplus.fr/asiri-sds/
https://theses.fr/s394921
https://asiriplus.fr/2025-une-annee-de-synthese-et-de-redaction-des-recommandations/
https://asiriplus.fr/2025-une-annee-de-synthese-et-de-redaction-des-recommandations/
https://asiriplus.fr/2025-une-annee-de-synthese-et-de-redaction-des-recommandations/
https://9tmss.r.sp1-brevo.net/mk/mr/sh/OycXxko2a8zXNsWQU2znxE7p/k0bajvAPURHX
https://9tmss.r.sp1-brevo.net/mk/mr/sh/OycXxko2a8zXNsWQU2znxE7p/k0bajvAPURHX

9$/25,6$7,21 ' (6 352-(76 1$7,21%$8:

=) bVbe

/HV WDYDX] GX 3URMWI1DWRQDO' 9' & RQWVSRUWV VXU
O YDODMRQ GH @ GXUH GH YIH GHV FKDXW HV E @ IRV
VRXYV QG VKPMUHO HWDX QYHDX GHV FRXFKHV CGH
URX®P HQW

/D GXUH GH YIH VAKFWUH@® FRUHVSRQG E @ SI URGH
FRP SUMH HOMH @ PIVH HQ VHWYIFH GH @ FKDXWI H HW
ASSDUMRQ GH GRP P DIHV @ FHWMMBQAXCH UHFRQARKRURQ
DX PRQV SDUM®I /D GXUH GH YIH GXQH FRXFKH GH
WRXGP HOWHWE IIQH FRP P H @ ST URGH VI FRXOQMMVTX E
cnssmmmdumnmdnwm IQMYHQIRQ
GHQMHWHQ HQ IRQAIRQ GX WDILE VXSSRWV HAGX QYHDX GH
VHWIFH [T SDU®GI P DA GRXYUDIH

"DV XQ FROMW CH YHOAMPHON QDWMHO GV
IQUDMKPUHY @ DX WDILE HWDX] FRQAMRQV FOP DWW XHY HW
IDFH E GHV FRQADIQMV EXGIT\BILHV IRUMV ®1 31 ' 9' &
VHWDWIFKT E IRXWQIU DX]  JHWARQQDILHY GH U VHDX|
GHV IQGFDMXY IIDEGN SRXU DQWFISHU GV
[OMIYHOMRQY  SOQUIIHU CHOAHMHQ HW RSWP [VHU BV
QYHWIAVHP HOV  WRXW  HQ QP MIQW AP SDFW
HQYLLRQQHP HQWIO / HV WDYDX] RQASHWP IV GH d YHBSSHU
HWGH FRORIEHU GHV DSSWRFKHV P X@M FKHBN  GHSXLY
QO FKH®! GX U VHDX IRXHUMVTX E FH®I GHV P DIWMUIDX]  HQ
QMWDQN 6V  PITFDQWHY G4 YIH@MP HQNV
GHGRPPDIHPHQN HW QQOHFH GV FROQAMRQY
F@P DWXHV

/ HV SDUMQDILHWV RQWN UAWWIXMI  CHQVHP E®1 GH _GBIXLY/
U VXOBW 11O HWRQASRXWXLYL FHV GHX[ GHUQINLHV

DQQ HV DYHF @ U GDFWRQ FREHFWYH GH @ W\ QWIKVH GHV
WDYDX[ &H GRRXPHOW GH Ul BHQFH GVSRQEGI HQ
IDQ DV DQOV HWHVSDIQRO SIRSRWH XQ SDQRUIDP D
WKPWU  GHV U VXARW VAHQIUTXHY HARST UIDWRQCHY DIQL
TXH GV WHRP P DQEDMRQY FRFUMAY SRXU @ JHAIRQ
GXUDE®! HWP DEMV H GX SDWIP RIGH URXWHU
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" DQV @ FRQIXIW GHV WDYDX] GX 3 URWWL DMRQDCB5 6 &2 3
XQH IIFKH SUDIWXH RS IDWRQCH®I D TW TOERIH DIQ
GDPTCRUIHU @ TXDOW GH UDIVDWRQ GHV HWDLV
SIHWIRP TWITXHV 0 (1$5' FRQRPTPHQME @ QRPPH
1) (1 ,62 " HII H HQ SURUNY DX] RST UIDWXLY
CH \MUDIQ FHWHM UHWRXUFH VDAHWH SGV OUHP HQWE
QHQUHP EGI GHV DRMXLY GH @ FRP P XQDXW JT RMFKQTXH
VRXKDMEQA) DUDQIJ® | IDEIMV HWH SGAREIQN GHV P HVXUHV
U DO HV

&HWH [LIFKH W\ QW WI'XH UDSSHI GV IRQGDP HQMBX[ GX

ERQ GI IRX®P HQWG XQ HWDLSUHWIRP T WITXH HAGLL I XVH
GHV UHFRP P DQGDMWRQV GILHRAWP HQAWVXHY GHV WDYDX|

GX 31 $56&23 (@ PHAHQ OGP INUH ®I @Bl G WP ICDQW
GH @ TXDOV GX VRQEDIH GX J HVAM \WFKQTXH HAGX UHVSHRW
GHV SIRRFRBV  HQ VRX® QDQAD SOFH FHQAD®! GX VRQGEHXU
AQV @ SIRGXPIRQ GH GRQJ HV JT RMFKQTXHV IIDEGNV HW
H SBMPEGN SRXUD FRQFHSURQ GHY RXYUDI HV

$UIM VE GXUWP H GV WDYDX] GX 3 URWMA DMRQDCRQAIDIW
CREMWGXCH XU H GH UMIWAIRO 11O / WV 1 FKDQIHV
HVEV UVXEBW SUVHQIW  SRUBQNV QREP P HOV VXU @
FRP SDIDMRQ GV SIDWXHVY GH U DODMRQ GH OHWOL
SHWRPTWIXH 0TQDWE GV SWRRFRBN GHWDL HW
GIOMSU\IMRQ DIQL TXH O®XY DSSFDWRQY E @
FRQFHSWRQ GHV RXYUDIHV J1 RMFKQTXHY  ROAGUHAMP HQW
DIP HQIV @ U GDRIRQ GH FHWH LEKH SUDMITXH

/H31 $56&23 YWDVE DP | (RIHU® WHFRQLDMDQFH GHV
VRY HW®I GP HOVRQUHP HQWJT RMAKQTXH E SDUW GX
SUHHWIRP RWH E FRQVRTEHUGN ERQEHV SUDMTXHV HAE IDILH
T YREHU BNV P 1 WRGH HAVRXME GHWOL / D IIFKH SUDWXH
FROAMM{H DXMRXWGKXL XQ QYWDE®! GH FDSIMIOVDWRQ
P DVIXU GHWA  E XQ XVDJ H GLULHFW/XU®! WUDLQ HVE XQH
GUIXVIRQ U HDX VHQ GH @ SIRIHWIRQ

SDUMQDLLHV
DUWERS 1U


https://dvdc.fr/restitution-pn-2023/
https://dvdc.fr/restitution-pn-2023/
https://arscop.fr/restitution-des-resultats-le-replay-est-en-ligne/
https://dvdc.fr/
https://dvdc.fr/synthese/
https://dvdc.fr/synthese/
https://dvdc.fr/synthese/
https://dvdc.fr/synthese/
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https://arscop.fr/essai-pressiometrique-menard-la-fiche-pratique-du-projet-national-arscop-a-destination-des-equipes-de-terrain/
https://arscop.fr/essai-pressiometrique-menard-la-fiche-pratique-du-projet-national-arscop-a-destination-des-equipes-de-terrain/
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3 RUAMXLY GX SURVIVHQ P RQIUH & D& R XE

/ H SIRMWHQ P RQWH &SR XE &WFN &RURMRQ ' XWDEIW YMWH E PIHX FRP SUHQAH GV
P T FDQVP HV GQAWWXUDMRQ HWFRURVIRQ GHV DUP DWUHV DILQ GRSWP LVHU® GXDELDW GHY RXYWDI HV
HQ ET VRQDWP T HWGH @P IWUB! VXUGLP HOVIRQOHP HOWVRXVHQ U GXLVDQWOHP SIHOW FDUERCQH GHV
VMXPXUHYV

/ HV WDYDX] RQMFRQIRTE G SRVMRQGHP HOMWFHQMTXH GX SIRWW IRQE VXU XQ FKDQIHP HQWGH
SDDAJPH &R XE VIQNHWH SURWMIALHP HOWE @ FRURVIRQ LOGXIW SDU @ IMVXUDMRQ HW o LR GO b

CRQAQMIYH UHP HIMIQAHQ TXHWIRQ FHUBIQY SRAMDW GRUP DMV DRMHE & HWH RUHQBMRQ V DSSXIH VXU © 7IEMH T XD LA
GHV UARXWY GH ST UHGFH HWEHV WDYDX] GH UHFKHUFKH U FHQW

/ DQQIH D TW U WP TH SDUGHV DFWRQV GH VAXFWWIDMRQ HWGH GUIXVIRQ  SU VHQBMRQY DXSUV /|
GIOABQFHV VAHQMTXHY HAIQAMMRQOH®N _RLI DOVIWMRO G XOH P DWOl H G 1 FKDQI HY HWIQDOVDURQ CDUAEG
GH O WGH GRSSRUMQW / HV JURXSHV GH WDYDIOGHV TXDWH D] HV VFLIHQWIT XHV VH VRQAFRQWNIXI V 1OWNIWDO
SHUP HWBIQAG DYDQFHUVXUGBN YHURXY BV P T \WRGRBJIHV H ST UP HQBGN HABN DWHQGKY VAHQMUTXHY -

HWRST IDWRQOHY

/ D U GDFVWRQ GH 4 WWGH GH IDIVDELOWV D TW HQUDITH 1QVI UDQAD \BWCH DUAHWBI SRVMRQCHP HOAGX SUIRMWDIQL TXH VHV
UHRP El HV DIWHQGXHV 3 DID@IBP HQV Gl SIRMWS 15 % 77(5 ' XE TWRWP HOQAMD E &WD&R XE DTW OEH®M SDUIQUD HW
d SRV GDQV ® FDAH GXQDSSHE SIRMW $1 5

3RXU CREMPW HVWG DERXWUE @ MEHIVDMRQ GX 3 IRMMWL DWRQDOHWGH SU SDUHU®G! G P DUDIH RST UDMRQQHODX VHARQG
VHP I HQV DSSX\ DQWXUD VAKPUDMRQ VALHQMT XH HWEDUMCDUD®! DFTXIVH

& RQMEXWXLY

YDQ' 528%' $,1( 9IGFL&RQAKAIRY 3 RUMXUGK SIRMWHQP RQBUH* $,( $

&DPIR' 85$1 5(; 5 HVSRQUDEG! VEHQMTXH HAMFKQT X
ODWMQWD%{ 1$' % //28%+(" )173

" IWHAIRQ 7 HFKQTXH HWEH @ 5 HRKHUAKH

(Q ®f SIRVIMHQP RQEIH* $(,$ * HIRQ HV$ QDOVH ( QNLRQQHP HQBN
GV, QUDWKPMUHY WS P T QDIHP HQV D ILDGFKLXQH T \BISH \ARKFUMUDQM DYHF
@ FOULLEDARQ GH VRQ DP EMRQ VFLHQWLT XH HAD P RELOVDWRQ SURJ UHWLYH
G XQFROFW WHSU VHQBMW! GX VHRMXUGHV LI IDVWKFUHY

| REMIPWV GX SIRMWHW\GH SURGXULH GHV GRQQI HV HAWP T WRGHV SHP HABIQW
G QNI UHUGN HQWIX[  HQYLLRQOHP HQBX[ GDQV @ FRGFHSWRQ @ U DOVDMRQ HW
O JHMRQ GHV IQUDWKRMUHY HQ DSSXLE @ WDQUMRQ T FRBJITXH HWE @ SUMH

Hd AMRQ

8QH QRM GH FDADIH SUVHOWH DX &2' 25 5%$* & D FRQIWPT QQMiw
WIDWIITXH GH @ d P DUKH HWD FRQGXWE @ FRQAMAMRQ GXQ JURXSH GH
PRQBUH UXQWDQN FKHIFKHXY PDIMV G- XYWH EBEXWDX Gl WGV
IQIT QHUHY IQGXAWHY HAT G UIDWIRQY A .
/ WV 1 FKDQIHV RQWSHP IV GH FRQVRIGHU CRUW DQIVDMRQ VFLHQWITXH GX SIRMW G VRWP DIV WWKFWU H HQ AQT D HV GH
UHFKHIFKH RWKQ D[ H G Gl E @ YDEUDMRQ HDX WDQVHWAGHY U VXABAW DYHF XQH DSSURFKH WDQUWYHLWYD®G! GHV Wi P DWTXHV @ HY E
A FRGRP H ALFXOILH HWE @ EIR FRQRP IH

6 \WKRWUH GHV O HV GH UHFKHUAKE

3RXU ®f SRMWSU YRIWD [ICDOVDMRQ GH G \BWGH (UVD SU SDUIDMRQ GH G \WGH GRSSRUXQW HWD U GCDRIRQ GH O \WGH GH
| DIVDEIDV HWEH P RQBUH  1QIVI IDQABN YHURXV IGHQML V' B SURIUDP P H G DRMRQY HWBI FRQVRUXP  SURWWHQIY
"/ UH
CDUAF®A

1OWJ WO


https://irex.asso.fr/replay-vous-lavez-manquee-la-matinee-dechanges-du-projet-en-montage-cracodub-est-en-ligne/
https://irex.asso.fr/retour-sur-2025-cracodub-une-annee-structurante-pour-un-beton-arme-plus-durable/
https://irex.asso.fr/retour-sur-2025-cracodub-une-annee-structurante-pour-un-beton-arme-plus-durable/
https://irex.asso.fr/retour-sur-2025-cracodub-une-annee-structurante-pour-un-beton-arme-plus-durable/
https://irex.asso.fr/retour-sur-2025-projet-en-montage-gaiea-la-dynamique-collective-sengage/
https://irex.asso.fr/retour-sur-2025-projet-en-montage-gaiea-la-dynamique-collective-sengage/
https://irex.asso.fr/retour-sur-2025-projet-en-montage-gaiea-la-dynamique-collective-sengage/
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3 RUAMXLY GX SUIRMWHQP RQEUHS$1' 520 (' (

/ DQJ H DTW FRQDAU H E @ VWKFWMUDMRQ GX SIRMMHQ P ROBUH $1' 520 (' ( $XVFXGRMRQ
1 RP DODVRQ ' LIMBOYDURQ GHV 51 WDX[ GIQUDWKPXUAV IQM2 Si UDEIMV SRXU XQH 0 DIQMQDQAH
( 1INFHQM HW ( FDUERJ H  DYHF @ FRQURIEDMRQ GX JURXSH GH P RQBIH & HXLFLUDWHP EGIF VRWP DIV
XH Q]DIH GDAMXY MXV GKRURQY FRPSOPHQMILW  DGPIQWIMRYY  JHWRQQDILHY
GIQUDWKPNUHY Q1T QHUHYV SXEQNXHY HWSUYE HV FRQUXABIQWW XQYHIWMWW  DYHF CREMIFW GH FURLVHU
®V H SHUAHY HAGH FRQWAKILH XQ SUIRMME SRQGDQADX[ DWHMQMV GH @ SIRIHWIRQ

~ o ~ ~ $\WOHUFR@ERDW GX MIC
/ V1 FKDQIHV P HJ V RQASHWP IV GH SU AVHUGN HQWX] HWBN SUREDP DM XHV GX SURWMWHQ @HQ DYHF ©) DEHQO (1817
GV \Ki P DWXHY FOV IGHQMI HV ®Y GH @ SKDVH GRSSRUXQW GDIQRAWF GHV IQUDWKPMUAV
QI MIQY/DMRQ HWE FDUERCDURQ SURWAW ' & HWWH P DWIUDRQ V HWIDGXIW SDUXQH T YROMRQ GH QQMD
GX SURWW UH O \BQWODP EIMRQ G DWRFLHU DXVFXGEMRQ HWRXWY QXP T UTXHV DX VHYIFH GXQH | / ILH J

P DIOMQDQFH SOXV SU GIFWH SOV KDWP RQIM H HWDWMQWYH E @ U GXFWRQ GH CHP SLHOQOWM CDUAF®
FDUERQH DIQVLTX E @ JHWRQ HAE CH SGRIMMRQ GHV GRQQJ HV 1OWJILDO

8 Q WDYDIODSSURIRQE. GH UHFXHOGHV EHVRIQV GHV JHMRQDILHY GH UMHDX] D TW FRQGXIMDIIQ GLGHQWIHU BV SIREDP DWIXHV
FRP P XQHV HWVSI FULTXHV E XQH GYHWIW G IQIUIDWAKFXUHY U VHDX] IR XUEDIQV R\ FDEGN SOWRWP HV SRUMDILHV HW

D RQDXWXHY  &HWM G P DUKH D TW FRP SOWH SDU GRUDQVIMRQ HQ MIQ GXQ DMDHU FRMERIDW SRXU IGHQMHU BV
SUCASDX]  YHURXV VAIHQMTXHV \MFKQRBIITXHV T FRQRP ITXHV HWRST UDIRQOHY

/ HV HQMHIQHP HQV WXV GH FHV T FKDQIHV ROV W UMK V' HQ VHSWP EWH ®Y GXQ ZHEICDUH E GAVIDUWRQ GHV
JHARQQDILHV G IQ IDVRKPMUHY

/DIQCGH@®J H DTW FRODFUH E @ U GDRIRQ GH O \WGH GH IDIVDEIOV  IQIVI UIDQAQD \BWGH UVEN YHURXV IGHQML V BV
FROUEXMRQY IMVXHV GHV DWIIHY HAGN DWHQMY UHEXHIE@HY SDUTXHVWIRQQDILH DXSURV GH @ SIRHWIRQ ( Q FHW T \WGH VHID

FRP SOWH SDUD G 1LQIMRQ G XQ SURILDP P H G DFWRQV GH IHFKHUFKH HQ YXH GH @ SU VHQWMRQ GX SIRMMGHYDOWBI &2 ' 25
5$* & HWGH CREWQUWRQ GX MEHCB LRMML DARQDO
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$SURV WRY DQV ®f SIRYO0 ,1 ( 59( P RQAH FH TXXQH ILONUH IHURYIDILH VRXE H SHXWDFFRP S@JSRXU
U GXUH VRQ HP SIHQM FDUERGH HWDESWU VHY IQUDMKRMUHY DX FKDQIHP HQWF@P DMWTXH  / HV

SDUMQDILHY ROAFRFRQANKIMEHV P T \KRGHY HARXUE QXP | UTXHV SRXUDFFRP SDJ QGHUVRXG! P\ F! GH YIH SDUMQDLLHV
GHV IQUDMWKPYUHY DWXUIHU @ FROMOXIW GHV GRQJ HV HWKDUP RQVHU SIDWXHY HAWWBIQEDGY / HV DGRWI V
U VXEBW VRONFRQAHW  JDIQV REVH V GX %0 HWEX MP HDX QXP T UTXH DQUIFSDMIRQ GX IHAAHP HOW ~ _
GHV IQUDMKPMUHY  FRQYHU HQPH VXUP T \WRGHY HWRXU®Y EQ5(;

/ D P RQIVH HQ FRP SI \WMQFHV GH @ IIAINUH DYDQFH DXWL DYHF GHV GRARIDQW WY DAV QRIBP P HQANRLY
GH_BXUIOMYHOIRO B CH @ U XQRO WHKOTXH TXLVHWMWQXH E 1 DQMV HQ QRYHP EWH 0,1 ( 59(
d PRQM TXH SHURWP DQFH RST IDMRQCH®  IQQRYDURQ HWUHVSRQUDEIDV  HQYILRQQHP HQIG! SHXYHQW
DYDQFHUP DIQ GDQV @ P DIQ

/ HSURWVO ,1 ( 59( HWWIQDQR SDUGI

J RXYHUHP HONEDQVY G FDAUH GH ) UDQFH iDJH/M,_Q

" RARDQN GX SIRWVD ,1 ( 5 9(
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https://irex.asso.fr/retour-sur-2025-une-annee-pour-poser-les-bases-dune-maintenance-predictive-et-decarbonee-avec-le-projet-andromede/
https://irex.asso.fr/retour-sur-2025-une-annee-pour-poser-les-bases-dune-maintenance-predictive-et-decarbonee-avec-le-projet-andromede/
https://irex.asso.fr/retour-sur-2025-une-annee-pour-poser-les-bases-dune-maintenance-predictive-et-decarbonee-avec-le-projet-andromede/
https://irex.asso.fr/deuxieme-rencontre-technique-du-projet-minerve-les-doctorants-presentent-lavancement-de-leurs-travaux-a-nantes/
https://www.linkedin.com/company/minerve-ferroviaire/
https://irex.asso.fr/atelier-andromede-visualisez-des-a-present-le-replay-de-la-seance-pleniere-douverture/
https://irex.asso.fr/replay-du-webinaire-moa-construisons-ensemble-le-futur-projet-national-andromede/
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https://x.com/irex_institut
https://www.youtube.com/channel/UCmligLDISzLo8NmrCmzsYfQ
https://www.linkedin.com/company/institut-irex
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