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SYHUWLVVHPHQW

Le tirage initial de ce rapport, en nombre fixé par convention, est diffusé a son commanditaire.
Sa communication ultérieure a des tiers est liée a la prise d'une décision administrative
formelle a laquelle il concourt, conformément a la loi n 78-753 du 17 Juillet 1978.

Passé un délai de 3 ans, ce rapport devient communicable a tout tiers extérieur qui en ferait
la demande ; le BRGM ne peut plus étre tenu comme responsable de I'usage qui pourrait en
étre fait et des éventuelles conséquences pouvant en résulter.
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*UDQG (VW $OXDFBKLQ 6XQGEKD X DIONSRBREXHLYVUW]EDFK

(Q ELEOLRIJUDSKLHDHAHH WP SSSROW MHHRQ VXLYDQWH
*UDEHQVWDHWWHWDUDFWpPULVDWLRQ GH OfDOpBR W C MAVAHNPHDQUV G184 O

GDQV OH FDGUH GH OD UpDOLVDWLRQ \G§R® Y3OCHR 3W/p & H QM URI® LGH V5 B IS\2
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&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HUWBHHKE W H X U (

6\QWKqVH

OXVLHXUV JOLVVHPHQWY GH WHUUDLQNVW B QFRHW & K BOGH WK
GH OD FROOLQH GH OY,00EHUJ GH ODWFRRIPX Q/MH{ GHEH0O WHN/IW FKp
LQWHUYHQX HQ WDQW TXYfH[SHUW SRXUHOWH FRBE&WH GHVOIDOLYVHR
GH WHUUDLQV D\DQW HQGRPPDJp GHV KDEVWDX\QHR @VYLVHH| SWRX Ul
UDSSRUW pGLWp HQ OH SUpFpGHQW UDSSRUW GHYLHQW FDC

&HWWH pWXGH D SRXU REMHFWLI GH RHQ@W L&/ W K Q H DABRQUWWHHIWG ¥ DIC
OD SUHPLqQUH SDUWLKB @K BBIMOPLVH HQ °XYUH FRQIRUPpPHQW DX
GX © *XLGH PpWKRGRORJLTXH GX 335 S5LVUDXIQV2HOIX ORRYMW®PI4Q W\
&RKpVLRQ GHV 7THUULWRLUHYV

/ID FDUDFWpULVDWLRQ GH OfDOpD UpDRLNpHUNFBLODOHRRHQ W Ty
PPWKRGRORJLH PHWWDQW HQ UHODWLR@ @DO \VHV K R/RILHW LA X
JOLVVHPHQWY GH WHUUDLQ UHFHQVpVKUENKU &HHV W H URPDALKOR 8 R/OIRC
HQULFKLH GHV REVHUYDWLRQV UpDO IGHWH VY R/XIUI LCAHD W HRIQD IOQR F X C
GYfH[SHUW GX QLYHDX GY{DOpD

6XU OD ]JRQH GIpWXGH OfDOpD WUqWRRWW UBSUPVHQAWEHV ]R®)
PRXYHPHQWY GH WHUUDLQV VRQW FRQQUMFRQR QW Y\ RHEW IEbIY\W
+RUPLV OH JOLVVHPHQW VLWXp HQ ]JRMWI XQRDGLEpHO FRR QHQGI
FHV VHFWHXUV VRQW VLWXpV HQ GRPPQB HG TR WHK\GWM LVUUj @H] ROHHW
YDOOpPH (®HRYHOGIDOpPD WUgV IRUW OH %5*0 U H PRSROMDINGHHU O Q \
ORXYHOOHV FROVWUXFWLROV HW GIDXJPHQWHU OD SRSXODWLR

/[fDOpD IRUW UHSUpVHQWH GX WHPHMNRLEHYV & QHNM JRW VI
FDUWRJUDSKLpHY GHV IRUPDWLRQV PDUMHXYVYHV BIMWQ GIHWT X3H QW ¥
IRUPDWLRQV ILQHV HW GHV SHQWHV VXSpQMHXDHMV I F X O L q8JHH\F
FRQFHQWUpHYV VXU OHV YHUVDQWYV GHOQBVY\D G®p& DG HeQM, CPp VX
zones d’'aléas fort sont réputées inconstructibles FHSHQGDQW FRPSWH WHQX G
ORFBHOV JROHV VROW Xs$bEdranditidddE O HV

/1DOpD PR\HQ UHSUpVHQWH GX WHOUUHRMHQWHGH® MI@HVYWR +
FDUWRJUDSKLpHVY GHV IRUPDWLRQV ILQHV BX WGHLQ |IBBIP B3WQRG
VXSpULHXUHV&HY JROHVY VROW XUEDQLVDEOHV VRXV UpVHUYH
GLVSRVLWLROQV HW PHVXUHY GH SUpYHQWLRQ GTRUGUH JpQpUDQOC

(QILQ OfDOpD IDLEOH UHSUpPVHQWWVHQVEXHWEHBHWRLGH ]R®D N YD
HVW LQIPULHXUH | KRUV PDUQHV XRHOHV SHIQW ISV pWRIMW H. C
IRUPDWLRQV JURVVLQUHV RX GH VHFWHXURQRY PWp REVRDW hR
OYDIIOHXUHPHQW (OOHV VRQW SULQFLGDH HMH QXYW VA M 3 OHDWH Q X
$XFXOQOH SUHVFULSWLRQ SDUW L RXO LFqt HQHNHSAIFE BB F@h HS UL Q F L
SUPpFDXWXR@®RQVLVWH j pYLWHU GH JpQpUHGT®RY @DIpLPHQ VY QR
FRQWU{OpV

(Q IRQFWLRQ GH OJLQWHQVLWp GH O®IOBP RHW pWid CSHINR SRIV B R X
FRQVWUXFWLRQV QHXYHY HW FHOOHYV H[LVWDQWHYV
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&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HUWBHHKE W H X U (

6RPPDLUH

, QWURGXFWLRQ
2%-(&7,)

&217(;7( *e2*5$3+,48( *e2/,28( (7 +<'52*e2/2*,48(
&RQWH[WH JpRJUDSKLTXH
&RQWH[WH JpRORJLTXH
JRUPDWLRQV GX VXEVWUDWXP
JRUPDWLRQV VXSHUILFLHOOHYV
&RQWH[WH K\GURJpRORJLTXH

ORXYHPHQWY GH WHUUDLQ JpQpUDOLWpV
&+$03 '( /1e78'(

7<32/2*%,( '(6 0289(0(176 '( 7(55%,1
ORXYHPHQWYV GH WHUUDLQ VDQV SODQ GH UXSWXUH
ORXYHPHQWYV GH WHUUDLQ DYHF SODQ GH UXSWXUH

)$&7(856 '( 35€',6326,7,2F5%$9$176 (7 'e&/(1&+(856
)DFWHXUV GH SUpGLVSRVLWLRQ
)DFWHXUV DJJUDYDQWYV
)DFWHXUV GpFOHQFKDQWYV

&DUDFWpULVDWLRQ GH OfDOpD
&$57( '(6 3(17(6
&$57( /,7+2/2%,48(
&$572*5$3+,( '(6 )$&7(856 $%$9$176 (7 +<'52/2*,48(6
e9$/8%$7,21 '(/$ 686&(37,%,/,7e
&$5%$&7€5,6%$7,21 '( /1%$/e$
$33/,&$7,21 '(6 =21(6 7$03216
([HPSOHV GH SUPFRQLVDWLRQ HW SUHVPEFEMSMLR @ U B B e HQRH
0(685(6 *ele5%$/(6 $33/,&®%+ 7287 /( 7(55,72,5(

(;(03/(6 '(',6326,7,216 *ele5%$/(6 $33/,&$%/(6 - /T(16(0%/(
"(1$ =21( 'Te78'(

e78'(6 7(&+1,48(6 35e$/$%/(6

6(&7(85 '1$/e$ 75E6 )257
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&DUDFWpULVDWLR @ HHWO® B O B WIWDD IV HWBFHKF WH XU GT$OW

6(&7(85 '1$/e$ )257
&DV GH FRQVWUXFWLRQV QRXYHOOHYV
&DV GH FRQVWUXFWLRQV H[LVWDQWHYV

6(&7(85 'T$/e$ 02<(1
6(&7(85 '1$/e$ )$,%/(

ILPLWHV GH OfLQWHUSUpPWDWLRQ
9%/,',7e '$16 /( 7(036

5(&200$1'$7,216 '187,/,6%$7,21 (7 '20$,1( '( 9%/,',7e
'(6 &$57(6

&RQFOXVLRQ

%LEOLRJUDSKLH

ILVWH GHVY LOOXVWUDWLRQV

,OOXVWUDWLRQ OMR FRQH VAIOM WG HRVHH SOH DRH 'GplL
,O0OXVWUDWLRQ TX#&BEMXWVHHFMRHDKRU LG TP WOEM HVMRHO BH. DXH KDUPRQLVpH

G X5%0
,OOXVWUDWLRQ TXRHMWHKIPRAERRIPRORJIIRDXHH XGCHHOVORYH G pWXGH
,OOXVWUDWLRQ ([HPSOH GH IOXDJH3XKRRY IR (HWDWWIXQH VXUFKDUJI

,OOXVWUDWLRQ $ VRSQIEMP R Q &/X GH WP RSP QRO Y Q3 ®H VROLIOX[LRQ
3KLOOLS®IRQQDW

,OOXVWUDWLRQ W&EBHSIKPRRMOWIHOG H RMHFSWMDIWIpPRQ FGOHY X¥XHYV VXSHUILFL

,OOXVWUDWLRQ LODKRMWRILDE KA S KP g RFPHWY HRH KBIXFKW OD UHSWDWL
GX VRO VXSHUILKISHPOUOHXSBWHLEBTNDIIOHXUHPHQW

,OOXVWUDWLRQ OB¥XHPBH@VXWWDQVODWLRQQHO RX SODQ
LOOXVWUDWLRQ %ORF GLDJUDPPH GOB[HOLVVHPHQW URWDWLRQQHO

,OOXVWUDWLRQ G HYFRDW\DHRRMMQ &L QKO DT XKW MH O RROWGIF QR U P H
JPRWHFKQLTXH 158 QRYHPEUH

,O0OXVWUDWLRQ G HVOPMNLIREDMWGE RIEFKHQILTHH WHPRW OD QRUPH
JPRWHFKQLTXH 158 QRYHPEUH
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&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HUWBHHKE W H X U (

ILVWH GHV WDEOHDX]

7TDEOHDX & D U D FWp WDWIRM ISRV ESLHO L VO I FIRDIWR@RPOW LR Q GH
7TDEOHDX O0DWULFBWAIHR & DAJHD P\ p\WUXWE H W WHELHFOL W Bl U* U

7TDEOHDX ODWULEWDGH R Q UDH WU pUV IV WIS QY/REE LGOH WPbFMWE XUV DJJUDYDQ
*UDEHQVWDHWWH

7TDEOHDX ODWULFH GH FDUDFWpULVDWLRQ GH OTDOpD

ILVWH GHV DQQH[HYV

$QQH[H &DUWH GWWHEHEQWEHNM/ L P GH Of,*1

$QQHI[H &DUWH OVWRWERULEGX WG HWHUVIOHR GRIIODXHDKDUPRQLVpH
D X GX %5*0 WWaHWpV GH WHUUDLQ

$QQHI[H &DUWRJIWIMRAGFODBEHUNWD SXUDYDQWV\RWKGYDUHOHDX GH
$QQH[H &DUWH GOLWHOVBNRBWQREVVHPHQWY GH WHUUDLQV
$QQH[H &DUWRJUDS KOHVEH ROPHOW p®HU WOHDU 1LRDQLHD B F pWWXX G H
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&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HUWBHHKE W H X U (

, QWURGXFWL|

2%-(&7,)

3OXVLHXUV JOLVVHPHQWY GH WHUUDLW B QREHV G KRIOBGIK) W KIg-WV HE
FROOLQH GH OT,00EHUJ GH OD FRPPXQH G180 WNSLEWAKY\EG DM P
LQWHUYHQX HQ WDQW TXfH[SHUW SRXUHOWH FRBE&WH GHVOIDOLYVHR
GH WHUUDLQV D\DQW HQGRPPDJp GHV KDELWDWLRQV

&HWWH pWXGH D SRXU REMHFWLI GH RMHQ\® L&/H W K Q H DADQUMHHWG ¥ IC
OD SUHPLQUH SDUWLB GK BBEMIPLVH HQ °XYUH FRQIRUPPPHQW D X
GX © *XLGH PpWKRGRORJLTXH GX 335 5LVTPHQ HWXORXYHPHQ\
OLQLVWQUH GH O $PpQDJHPHQW GX 7HUULMQRIVWHGH MW GHI @ & QXIS
GHV 7UDQVSRUWYV HW GX /RJHPHQW 18 (> © DFSLSRRQWP @ WK FGG RI
PWDSHV GH FDUDFWpULVDWLRQ GH OfDp®/pD Up GDLY SHPBQWEGH PV
SUpVHQW UDSSRUW *UDEHQVWDHWWKW®QH PLVHjSWRHXB GW UDSSR
HQ OH SUpPpFPGHQW UDSSRUW GHYLHQW FDGXTXH

&217(;7( *e2'3+,48( *e2/2%,48(7 +<'52%e2/2*,48(

&RQWH[WH JpRJUDSKLTXH

/ID JRQH GYpWXGH VIpWHQG VXU TXDWUH FRRHKQMN®KEX VWD XM b
FRPPXQHV LQWpUHVVpHVY VRQW $OWNLUERFRKDUNPBRK. VHL GULQD X
GIpWXGH SUpVHQWH XQH VXSHUILFLH GB '"7NP g QHOW \DWEIVDW GR L Q
VHFWHXU JpRJUDSKLTXH DSSDUWLHQW j XQQNPHQWXDS $HROJU I
© 6XQGJDX 2

Localisation de la zone d'étude sur
les communes d'Altkirch, Carspach,
Hirsingue et Hirtzbach

CARSPACH ALTKIRCH

HIRSINGUE

HIRTZBACH

@ br,gﬁ] [

lllustration 1 : Localisation de la zone d’étude telle que définie par la DDT 68.
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&DUDFWpULVDWLR @ HHWO® B O B ULILWDD VM HWBAHKF W H XU GT$O0OW

&RQWH[WH JpRORJLTXH

/ID FDUWH JpRORJLTXH GX VHFWHXU GYpDWKIGRH) HVWH % U VH QWHG
IRUPDWLRQV REVHUYpHYV VRQW GpFULWHY HQ VXLYDQW

lllustration 2 : Carte géologique du secteur d’étude issue de la carte géologique
harmonisée au 1/50 000 du BRGM.

%5*0 53 )5 5DSSRUW ILQDO



&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HUWBHHKE W H X U (

JRUPDWLRQV GX VXEVWUDWXP

/D SDUWLH RXHVW GX 6XQGJDX SRVVQGH XRHRERBIVVHPHQW F
WUDQVJUHVVLRQ PDULQH YHQDQW GX VXGpjSHPMVEWKQMHS RPK¥HHD JF
IRVVLOLIQUH SDUIRLV GLIILFLOH j @& R\W GHYF PBW Q & N W WeH U\ RUHLW
VRXYHQW DSSHOpPH PRODVVH $OVDFLHQQXQ K WWW.H FERMDIMWHL F R b
GH OfpURVLRQ PDVVLYH GH WHUUDLQ VXY R %WMHEWL i @ V2XCBLpIRAHpQU
FRQWLHQW GHY PDUQHV EOHXHV HW YpMRVHINOBDQVH\T XD G/HW LA
FRQWLHQW pJDOHPHQW OHV PDUQHV j ONBYWWBHWHY PHWDGHN VP I
VFKLVWHY j DPSKLVLOHV SRLVVRQV DISSMPpUWHBEB HQ WWRIXW HARH
OHV PDUQHV j IRUDPLQLIQUHV

/IHV OLPLWHYV GH VpSDUDWLRQ GH FHV GUIpUAHQOQWY HGQGYHMPEHOGM !
WHUUDLQ OYDSSHOODWLRQ © VpULH QWLMRASORYMH SDUJ VApRIQWp T X1
FRQVLGpUpH FRPPH OD FRXFKH GLWH © NDORE® SORXQVOGHVHENWH.
GHV SKpQRPgQHYVY UHFHQVpPpYV VH VLWXHQMN 5 UHQMWUHD WHWW/GIHBHQ
OHV IRUPDWLRQV VXSHUILFLHOOHYV &HW @RNXFKRIFS S UYN HORAWHWDA
HW P

/ID VpULH JULVH VIDSSXLH VXU XQH GHV HMXWWH®HWVR XBKHWD L&XWY

+DXVWLHQ &HV FDOFDLUHV VRXYHEDN QBBWOHY BXHpWIHHX Bk
JUPVHX] + P GIpSDLVVHXU DIIOHEXUHDMWGBX QRUG GH OD ]R(

JRUPDWLRQV VXSHUILFLHOOHYV

/IYDERQGDQFH HW OfpSDLVVHXU GHV IRXMHQWLRQM ©X¥HRD UMBLFHNORA
SULQFLSDOHYV GX 6XQGJDX

X Alluvions fluviatiles
/HV DOOXYLRQV GH 071,00 VRQW FRQMWRKXWMpPM\H G H> N COH®HRWY VW7 U
GIDOOXYLRQV VRQW SUpVHQWY VXU OH VHFWHXU GTpWXGH
OLPRQV GH GpERUGHPHQW UpFHQWYV GH Of,00
DOOXYLRQV DQFLHQQHYVY HW FDLOORXWLY GTkJH LQGpWHUF
F{QHV GH GpMHFWLRQ YRVJLHQV

X Alluvions anciennes

/IHV DOOXYLRQVGDWRNVHEDIIMWRXWLY RX JUDYLHUV GX 6 RXGJIDX

YRVIJLHQV VRQW DWWULEXpHV DX 3OLRFRQNWERW WAV K QHD S/SNHU XC
LPSRUWDQWH GH OD PRUSKRORJLH GH BUVDWXEBER 6BUOBODMXBE
UHOLHIV [/ pSDLVVHXU HVW YDULDEOH HW SHXW DWWHLQGUH j

x Eboulis de pente

/IHV pERXOLV GH SHQWH VRQW IUpTXHQWY DMR@RYHDX% KIH WY HHR/H
DYDO GHV FDOFDLUHV ROLJRFqQHYV H®H VD EFORXIWL V RGNV 6 KD
LQGLIIpUHQFLpY HW DIIHFWpV SDU GHVWHHUWLYNH@WY QOMRX VGKMDWHQ \
GpVWUXFWXUpV LOV QH VRQW MDPDHWHGHRWRDLY VR QL HNMMN WWR !
FRPSULVH HQWUH GHV EORFV JURVVLHUVY HW GHV SDUWLFXOHYV |
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&DUDFWpULVDWLR @ HHWO® B O B WIWDD IV HWBFHKF WH XU GT$OW

X Formations des plateaux

JHV 0°VV HW O°VV HW OHKP LQGLIIEWHSKX pRR K p UHRQWW GHNJI B f
‘eUP G RULJLQH pROLHQQH ILQHPHQWOOQBE®RRW GG DWW ML @WWTM D
FDOFDLUH j OJRULJLQH O°VV VRXYSIDW \GHX¥ D GHLX Wp B WOHKR G LH

/IHV O°VV VRQW GHV OLPRQV MDXQHV KODhUXO K QWR XUFH®I IUH UDPWDLM
MXVTX j GH FDOFDLUH HW ULFKHV HQWHQWOEBMYV /SYRGEKKIMWV WG
GX O°VV UpVXOWDQW QRWDPPHQW GH VIDP & Bb PP E OH CHW. IGGI W
EUXQkWUH

6XU OD JRQH GITpWXGH FHV IRUPDWLRQVSUB WHDNJRXFOIEWLMRB PHR

&RQWH[WH K\GURJpRORJLTXH

'DQV OH FDGUH GH OD FDUDFWpULYVDWIIR@® GEHXY] DO Y BV gJFOH.W \DHTRXH
GHPHXUHQW LQWpPUHVVDQWY j SUHQGUH HQ FRQVLGPUDWLRQ

OHV FDLOORXWLY GX 6XQGJDX VRQUWUDWPHRQ pVUFXOD MDEHW B
O°VV ORFDOHPHQW SHUPpPpDEOHV j OD |IDHV®H $SU RBGXQWYWHG KD PW p
DUJLOHX[ /YfHDX VILQILOWUH GDQWTOMRXLFpUWID GRX WH W HXMU RRXQY
j Ob EDVH GH FHWWH IRUPDWLRQ DX WQp¥IHD X UGN HO B RMQR/QVHWWLK
PDUQHY ROLJRFqQQHYV LPSHUPpPpDEOHV DTHHLGD XRN U RBHV LPH BRI
YD VH PHWWUH HQ SODFH j OD OLPLWHTHQVWHHPRHHN G H X[DIRTUXH
OLPLWH OLWKRVWUDWLJUDSKLTXH &HD OpWVPHDXV GRXBR XA HY'
YLOODJHY HQ HDX SRWDEOH

OHV O°VV HW FHUWDLQHY IRUPDWLRQXOYXSRIUIQHAVHPROAWXKFRR
IRQFWLRQ GH OHXU JUDQXORPpPpWULH SHAYHW Griw lOH HIDTXX L'l
QLYHDX[ GH QDSSHV WHPSRUDLUHV RQW QWP IHW HhRWHEBRQTF X
i HW P GH SURIRQGHXU GDQV FHV IRUPDWLRQV 7KHREDOG

/IH 6XQGJDX HVW DXVVL DSSHOp © SD\V GHWQWWD@QDIMDIYHXU GH GH
SOXV LPSHUPpDEOHBX{XODXHIM-@ODWW OHVVLQ O

/I TDFFXPXODWLRQ GTHDX GDQV GHV I[IRUPDWQOIHRD W MhROMRUILWX R X
JOLVVHPHQWY GH WHUUDLQ /Y{DXJPHQWDWRRY GIQW WDHQHX XY
DXIJPHQWDWLRQ GH OD SUHVVLRQ LQ@WWUNWTWIL @ OUHDIBEX \GHIDX VB E
TXDOLWpV PpFDQLTXHV FRKpVLRQ GHV GUDWREGH $XDGWIRAIVD XGWML
TXDOLWpV PpFDQLTXHV GHV IRUPDWLRQVUWXSH WM LOIPRIFHFWX WU KX
PRXYHPHQWY GH WHUUDLQV FDU FHV IRVRDVOIR QW RKERN WV@W REL
OD UpJLRQ OHV PDUQHV ROLJRFgQHWVODGCPRHYWRKV®HIDKUDD
LQILOWUDWLRQV GTHDX DX VHLQ GHV IRUPDWLRQV VXSHUILFLHO

/ID FRXSH VWUDWLJUDSKLTXH VXLYDQWHKFFHYXVLWQDWRRRJILTVARE
DX GURLW GH OD ]RQH GTpWXGH GIDGHQWY OV FBULEDOH RPpBRODRKIL T X H
QRWDPPHQW GHV pSDLVVHXUV GHV GLIIPUWHRQYWVLVYRXANVWIHRQY VY
K\GURJpRORJLTXH VRQW pJDOHPHQW UHSUpVHQWPpPHYV VXU FHWWF}
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&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HWBHHKE W H X U (

lllustration 3 : Coupe géologique et hydrogéologique du versant ouest de la zone d'étude.
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&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HWBHHKE W H X U (

ORXYHPHQWYV GH WHUUDLQ

&+$03 '( /1e78'(

/JHV PRXYHPHQWY GH WHUUDLQV SULV HQURRPGSMHNGCODIW FHPDWR R g
GH JOLVVHPHQWY VDQV SODQ GH UXSWKXKR® HWXDJYH FVRODL QWX L
SHOOLFXODLUHV SODQV FLUFXODLUHYV

1H VRQW SDV SULV HQ FRPSWH OHV SKpQ®&PmW H \O B H/ puA-KW U Bl VW H
GHV VROV DUJLOHX[ OHV PRXYHPHQWYV URERXXHPHA&WWHY OG!
DIIDLVVHPHQWY OHV HIIRQGUHPHQWYV RX GH WV ORQWALW @DLWWK Y HA
DQWKURSLTXHV HW OHV FRXOpHV GH ERXH GXHV j OfpURVLRQ GF

7<32/2%,( '(6 BO(0(176 '( 7(55%,1

/I THQVHPEOH GHV JOLVVHPHQWY GH WHUWDtLtWUGp BHIOW R QAL UGN VY
VHFWHXU GTpWXGH

ORXYHPHQWY GH WHUUDLQ VDQV SODQ GH UXSWXUH

&HV W\SHV GH PRXYHPHQWYVY QH VRQW SDV FRHR@WY Gp 8 R SARPPHQ
SDUOHU SXLVTXH OD PLVH HQ PRXYHPHQ¥Q GUDWQV GID V¥ LNVDU DO

*PQPpUDOHPHQW GDQV OD UpJLRQ WUDQWH Hs6 HYWKOHDOQ IHND/) DH | M KX
W\SH GH PRXYHPHQWYV

x Le fluage

/H TOXDJH HVW XQ SKpQRPgQH SK\VLTXH SURNRIWDDRWHGHW GpYR!
VRXV GHV VROOLFLWDWLRQV FRQVWDQWH V 3KXWW/HLSHBDQGD WH* G

,OOXVWUDWLRQ &THVW XQ PRXWHPHOQWQO HQ WWANLXFHHI PQN \
RX VLOWHXVH QRQ OLPLWpPH SDU XQHGYKLQDHH & HP DY IS\ X WH G |
IDLEOHV RX IRUWHV SHQWHV

lllustration 4 : Exemple de fluage sous l'effet
d'une surcharge (Phillipponnat G. H W, 2D(B).
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X La solifluxion

&THVW XQ FDV SDUWLFXOLHU GX IOXDJHP H&QWVOHQXW GKYQRROY
FRQFHUQH OHV VROV j PDWULFH ILQ H{QMHXJIL ®IYXN Bl XR KDWLTXW H X V K
pSDLVVHXU GH OfRUGUH GIXQ PgWUH & GKPpQQRADPEH BHUW SR XI
SDU GHV YDULDWLRQV GH YROXPH GX VYRYW DXHFRKQW G GIHNO VD WPRGE
RX OITDOWHUQDQFH GHV VDLVRQV VgFKHMWVUKMIXO R WIHXY HW FOX
FRKpVLRQ GH FHV VROV JRQIODQWYV HW-'dpWUDFWDEIDHWKRQ3KL
JRXUQLIJXHW HW 1pGHOOHF @

/ID VROLIOX[LRQ VIRSqQUH VXU GHV WHPHDHWVVE8HUBBEQWH SDUEXX
ERXHX[ GHV VROV XQH RQGXODWLRQ &HV WHUUDIOXWWKDLWORES
GHV URFKHUV © ODERXUHXUYV 2

lllustration 5 : Aspect ondulé (moutonnement) des terrains di
au phénomene de solifluxion (Phillipponnat G. HW, ZD(08).

X La reptation

&JTHVW OH JOLVVHPHRQ® GHYW RDNWURROGHEXSRURFWHROHYV VXU XQ
SHQWH PRGpPUpH j IRUWH )RXFDXOW $ KiHQURPRR¥MO@H-QpFHVVLVEH
XQ pWDW ERXHX[ GX VRO ,0 SHXW VH UHSpDHEOSDDP%Q LRROGH
UHODWLYHPHQW VHUUp *pQpUDOHPHQW pOHYWHIEV HW N RQ WP HQ
SLSpH @ /H PRWHXU GX PRXYHPHQW HVW OH SURSUH SRLGV GX W

&H SKpQRPgQH SURYRTXH XQ IDXFKDJH pJDOQWPHQGMHW &FRXE K HY

JpRORJLTXHYV ,OO0XVWUDWLRQ FH UXIR@HVG B VQHXXQ S HYEDC
SURIRQGHXU ,O00XVWUDWLRQ
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lllustration 6 : Coupe montrant le phénoméne de reptation
des couches géologiques superficielles.

lllustration 7 : Photographie illustrant le phénomeéne de fauchage des couches
et la reptation du sol superficielle (partie supérieure de I'affleurement).

/ID UHSWDWLRQ HW OD VROLIOX[LRQ VHpRDQDIGKNMHHOW DAJQ © HXE
IRUPDWLRQ PHXEOH j PDWULFH ILQH VEPYHORSSBUDLGBYD GIWDI
JOLVVHPHQWY FLUFXODLUHV WDQGLV TXNIXWHTKEHWpPBREBPQLIWIHYV

IRUPDWLRQV OLWKRORJLTXHV [IRUPDWGRYHORSBUHIHD VGHV | RO P\DV
SHOOLFXODLUHV RX SODQYV
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ORXYHPHQWY GH WHUUDLQ DYHF SODQ GH UXSWXUH

x Les glissements pelliculaires

/IH JOLVVHPHQW SHOOLFXODLUH HVW XQ W PARURRKHPH@W W R HW
IUDQJH GH WHUUDLQ j PDWULFH ILQHWVSWXBHWGHQWUWIKRQREOWXU
SURIRQGHXU UHFRXYUDQW OHV YHUVDQWYV URRBKMNXWYH $SBIQWIHH W
IRUWHPHQW DOWpPpUpPHpDYHUWIGTEK\HY¥ IPPEBQLTXHY IDLEOHYV

3DU VXLWH GTXQH VDWXUDWLRQ HQ HDXF®S% PHDWWHIUTHO HOHL QR €
WHUUDLQ VH GpWDFKH GX KDXW GX YHUHWMQWHHW OBLENW DWW
JRXUQLJXHW HW 1pGHOOHF &H W\BOHPH QOLVXEHTH @X ISKPD |
GH UHSWDWLRQ

/D PRUSKRORJLH GH FH JOLVVHPHQW HVK FROUDRQ/Q P VRX SDW C
SHWLWHV WHUUDVVHY GDQV OHV YHUMMHYWR/X HWFGH G RXUHWHWRIX
WrWH GHV LQVW IHELLWLM VL G6 611 XOWK FW J Hs BY CHPWW R QRLUV GTHIIR
FUppV HQ ERUGXUH ®X ICHW Y B PHQMWI BXQARWVROW GHMDPL B Q VXE \

X Les glissements translationnels

,O VIDJLW GH PRXYHPHQWY JUDYLWDDWHR Q/ i XIDD GKQ X P B VG 1$ D/AF
URFKH VXU XQ YHUVDQW OH ORQJ GT>XOQHLV KB HXPM S6IDUHS W K Q plUL
VHORQ OD OLJQH GH SOXV JUDQGH SHQWH ,00XVWUDWLRQ

/D SDUWLFXODULWpP GH FH JOLVVHPHQWXWILLHMWG G DUDX/S O/ X U IH RTPEL
RX PRLQV UHFWLOLJQH *pQpUDOHPHQ®@W IH@DXCLW pi \QD W X U H\® PHH G 1
GDQV OH WHUUDLQ MRLQWV RX OLPLDALK\D W VRXD@/ILDBOBKHVXHS.
VFKLVWRVLWpP (OOH SHXW pJDOHPHQW FRUUIBWHSRPOXYBLYHNXQ I
FDUDFWpPULVWLTXHV PpFDQLTXHV FRXAKMRXONRDN DX D FODITRG GO

/JHV JOLVVHPHQWY WUDQVODWLRQQHOV @REW LOKH B0 KW VHRX YW QA
ERXUUHOHWY HQ SLHG ,0V SHXYHQW VW Gh YSHIOR/S FHEKW W G |G H Y
PQWUHV HW SHXYH QN DDIGIWW HH GBIVEY HSRX QWK WD QW TXH OHV |
GH SUPGLVSRVLWLRQ VRLHQW UpXQLV

lllustration 8 : Schéma d'un glissement translationnel (ou plan).
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X Les glissements rotationnels ou circulaires

,OV FRUUHVSRQGHQW j GHV PRXYHPHQWOWHID X QW DELUMAT K M/ (SXSKW
SHQWH DLQVL TXH GHV ILVVXUHV HQ W /MU HWX GIIB¥ HE XU U X DWM W/
IRUPH FLUFXODLUH HW FRQFDYH OHVD®MIpDHYBELWUH@FY BOHL VFRIE
SHQWHV HVW REVHUYpH DX VHLQ GH OP 8pYNERSESHNYWHIpEpSIDX
DX VHLQ GYXQ PLOLHX KRPRJGQH HW PHMXOGHN HIE ONDE WHQRH
GLVFRQWLQXLWp PDUTXpH 3DU DLOORNXURQ QEHIXW ISHXY W QO LV VHIFP
IRUPHU XQ JOLVVHPHQW FLUFXODLUH FPRMIO HOH V VHPSHSDW LWL FEC
SHQWH HQWUDVQH XQH SHUWH GH EXWpKNVXRXHW BWRNIRTXHVG
JOLVVHPHQWY VXFFHVVLIV UHPRQWDQW YHKWWL.RQYDWPRQW VV LR/
3KLOOLSSRMDQDW * , O0OXVWUDWLRQ

lllustration 9 : Bloc diagramme d'un glissement rotationnel complexe.

)$&7(856 '( 35e',632@17 $**5$9%$176 (7 'e&/(1&+(856

&HV WURLV IDFWHXUV SUpGLVSRVLW LR GLNIUDYPDIW HOVD CPUFR
GIRFFXUUHQFH GHV JOLVVHPHQWY GHBEDHUGB L&D | |L.Q LHV W HXRIQEF{ C
SRLGV UHVSHFWLI GDQV OJLQLWLDWLRQ GH FHV SKpQRPgQHYV

J)DFWHXUV GH SUpGLVSRVLWLRQ

,O VIDJLW GH OfHQVHPEOH GHV IDFWIRXIUN R B K OWHXX G pAHIHIIDH
GTXQ JOLVVHPHQW GH WHUUDLQ

La pente XQH SHQWH PLQLPDOH HVW QpFHVVDLUW OHVPSRQYHYV .
VXSPULHXUHV j f VRQW VXVFHSWLEBHW WH FREXPOQRPK QKH
FRXUDQW HVW OD UHSWDWLRQ 7RXWH R SBXW H\W® U B H HO D \PHS:!
JOLVVHPHQWY SHOOLFXODLUHV RX GHVDQQDV¥&&HQWY URWDW
/TH[SORLWDWLRQ GHV GRQQpHV GH O YLPR X QRPIHQW VGE B DARHPIHLC
UHFKHUFKHY ELEOLRJUDSKLTXHV FRPSO HR-FMHW®H UL \P\RHOPMHIDHY 7
GHVVRXV GIXQH SHQWH GH HVW WURRQID GEI@W XX OH VHFWH X
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La morphologie des terrains GDQV OH FDV GH IRUPDWLRQV DUJMMOHXWHY O
SOXV IUDJLOH DX QLYHDX GHV OLJQHV GH FUrWH RX GH WKDOZH.

La lithologie GH PDQLqUH JpQpUDOH OHV IRUPDWLRQW DBDYDRWDHM
SUpGLVSRVpHV DX[ JOLVVHPHQWYV GH WHOXDLEDUDREXWHYVWHY
PpFDQLTXHY IDLEOHV IRUPDWLRQV GH SNQMROGRPPRIQUHWD b\ B
UHPEODLY PDO FRPSDFWpPV « FRQIqQUHQO WK [I VHW H DL VI R QHVHAR

Les mouvements anciens et récents: OfH[LVWHQFH GH PRXVHDPHQWWGpHUpV T
VRLHQW DQFLHQV RX UpFHQWYV FRQV WIDWHX HHVQ VIIDFWHXWVDLB 8D KW
FHV SKpQRPgQHY VRQW VXVFHSWLEOHY H3WHQY M B VURG DO SR YUY XD KW
GDQV OH FDV GH PRXYHPHQWY DQFLHQV

J)DFWHXUV DJJUDYDQWYV

,O VIDJLW GH OfHQVHPEOH GHV IDFWHXN G TREFDOUIFHIPMHEIVK @ D C
GH WHUUDLQ VXU XQH JRQH SUpFLVH

La végétaton OYDEVHQFH GH YpJpWDWLRQ DUERUpH GINVW KQXH B\W B X
OH FDV GHV JOLVVHPHQWY VXSHUILFLHEXH/H &/\NWRIIPY U DBL QDO
VXSHUILFLHOOH GH WHUUDLQ HQWUH Q OPHW HVS@®FGBN S WRVXKQ®H>
OHV LQILOWUDWLRQV GYHDX PpWpRULTXRIOH\8QGRPB X¥ D LW H QH{HX/
IRUHVWLQUH SHXW GRQF FRQGXLUH JLUBULOHV HID OHWHRHQW D L Q k
OD SUPpVHQFH GH YpJpWDWLRQ QH JDUBQWILM)WQ ULHQ OD VWDEL

Leau: OD SUPVHQFH GH JRQHV KXPLGHV SURY R TRHO M QGID O M UGWHV
IRUPDWLRQV PHXEOHV j PDWULFH ILQMWWLRLDWY BWYBDXLGH VOD 8
HQWUDVQH XQH EDLVVH GH OD UpVLVVW LQFRQVXI B R W D@WM P HIGHL X
ELVHDX[ RX LQWHUOLWY DTXLIqQUHV HQDWRLU GHY ORUGDPYWHLARRSS B |
VXUSUHVVLRQV LQWHUVWLWLHOOHVOWHPHYW QW OHXU UpVLVWD

Les anciennes carriéres d'emprunts: HQ SDUWLFXOLHU GDQV OHV FDLOORXWI
YHUVDQWY RQW ODLVVp GHV IURQWYV OGMW WHL@®UHH YOIRIFADLG-HDRXH C
GH KDXW [/ pURVLRQ GH FHV JUDGLQV GDRRK GBHYVQRD/Wjp BR K X W OW .
SHXW VRXV O DFWLRQ FRPELQpH GHV HDXHQRYW 3R IOTX H\D $FHSIWH &
FDLOORXWLY rWUH j O RULJLQH GH UXSWXUHYV

Le pendageaval: OD SUpVHQFH GIXQ SHQGDJH DX VHLQ SHXW RXBRMV (
OH FDV GTXQH DEVHQFH GH EXWpH GH BLPRX YHPWN Q /v GHHU WHIUWDL
VXSHUILFLHO SDU © DSSHO DX YLGH @

J)DFWHXUV GpFOHQFKDQWYV

,O VIDJLW GH OTHQVHPEOH GHV |IDFWHHRQ/F N X&H HGWFLAEHOHRK H 8
JOLVVHPHQW GH WHUUDLQ

Les précipitations OHV SUpFLSLWDWLRQV GH ORQJXH GIXUPHLRX\OMR GBW |
OH SULQFLSDO GpFOHQFKHXU QDW X U® BVGBHXJ P 6 QWWHIEPW QOMDVWGHQ W
GHV VROV j PDWULFH ILQH HW IRQW BWR YR G¥XOXHEL @D L0 ©OVHPHCDY
SDUW HOOHV FRQWULEXHQW j OD UHPRQOMDp H L&/ GRS S H M VI\DLYRR]
DTXLIQUHV FDSWLIV HW GRQF OH GpFRI®EIRQMHDYN &ID ODHPDVVH SF

Lesséismes: OHV VpLVPHV SHXYHHX U WpHF XKQIBK D QW GHH W B O UD\LIPP HK
]JRQH GIpWXGH SUpVHQWH XQ DOpD VLVPLTXH PR\HQ QLYHDX
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L'érosion naturelle (ruissellements, érosion des berges) OfpURVLRQ GH EHUJHV
UXLVVHOOHPHQW SHXYHQW VDSHU OH GLHX IGH\VE WH QOW HWHDL G )
OfRULJLQH GTXQ JOLVVHPHQW GH WHUUDLQ

Un déboisement intempestif LO LQGXLW OD VXSSUHVVLRQ GX V\VWqgPH UI
WHUUDLQV FH TXL SHXW HQJHQGUHU BUMBDHSVHPHQWY GH WHL

Une action anthropique sur le relief WRXWH PRGLILFDWLRQ GX UHOLHI FRQV
FRQGLWLRQV QDWXUHOOHV GIpTXLOLERH H5)0LVPH WY D j QO 1P RIHW
YHUVDQW j SHQWH PRGpUpH SHXW SDYSHRHQN VGUR QG XRRXYSPH
WHUUDLQ UHSWDWLRQ JOLVVHPHQWWISRHD@WV R@ BYWDOX GBINVU W\
LQFOLQpVY HVW VREYAQMWQO KHXpP BEWO LR HFEHRXWODEOBQV'DQV Ft
FDV IRUPDWLRQ DUJLOHXVH VDWXUpI$HX\Q W"WHPHE QP LDN®/ I LAHHDAJ Qi€
VXUSUHVVLRQV LQWHUVWLWLHOOHYV SVRBHBHDL Q@@L PLVH HQ PRX

Une action anthropique LO V{DJLW HVVHQWLHOOHPHQW GHENYRIWYR\QLW LI
OfLQILOWUDWLRQ HQ PDVVH GHV HDX[SHpW XR WIHWHXFHDQVHOMN Wi
GX YHUVDQW HW PRGLILHQW OHV FROQREAULWLHRIGIYD G p TKR Q WERBHOGKI
HOOHV SHXYHQW HQJHQGUHU GHV JOLVVHPHQWYV
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&DUDFWpPULVDWLRQ C

/D FDUWRJUDSKLH GH OfDOpD VJHIIHFWXW BSQUUPBWSISHWDQXFI
UHFRPPDQGDWLRQV GX *XLGH 0pWKRG R O R3IL5 ¥R XSYRXRH QWO B ER
WHUUDLQ OLQLVWQUH GH O $PpQDJHPHRWQ KXH @MU U LONRILY M/ gHUW
O eTXLSHPHQW GHV 7UDQVSRUWY HW GX /RIJHPHQW

/ID FDUWRJUDSKLH GH OYDOpD HVW IRQGpH VXU
OfDQDO\WVH GH OD VXVFHSWLELOLW{pDGHUB URWER ¥ IGRIXY JFpROYRL
WHUUDLQ GDQV XQH FRQILIXUDWLRQ GH SHQWH SUpFLVH

/D VXVFHSWLELOLWpP FRUUHVSRQG | RGXIWHG X @ S,RAGIQMLPRIQD W T R QU
XQ GpODL UHWHQX OLQLVWQUH GH O $PRPQQYHPRQWH®X GWU ULMF
GH O eTXLSHPHQW GHV 7UDQVSRUWYV HW GX /RIJHPHQW

OTLOQOWHQVLWp DWWHQGXH GHV PRXWHOH®YW Y qg&QHH WHQW D IKQ GV F
UHFHQVpYV

JTLQWHQVLWp FRUUHVSRQG j OfH[SUHVSRBYYW D®H HO B TKICR SKPBG R F
JOLVVHPHQW GH WHUUDLQ GDQV OH FDWN GHM \BHDQW P WD 6 X pSKRXVH
OLQLVWQUH GH O $PpQDJHPHQW GX 7HUULMRIMMNGHW GHI @ § DXYILS
GHV 7UDQVSRUWYV HW GX /RIJHPHQW

30XVLHXUV GRFXPHQWY FDUWRJUDSKLTKIOW FRQW H GHE R ¥ ¥ ¥ HSRA
TXL UpVXOWH GX FURLVHPHQW HQWUH
OHV SHQWHYV
OD JpRORJLH
OHV IDFWHXUV DJJUDYDQWY QRWDPPHQDNDDM\BX RRORFIRHH C
SUpPVHQFH GH PRXYHPHQW GH WHUUDLQV FRQWHPSRUDLQV RX

/IHV GLIIpUHQWHY pWDSHV GH FDUDFWppWDLWODRA VG H HOM DARX !
FDUWRJUDSKLTXHV UHODWLIV VRQW SUpVHQWpPV HQ DQQHI[H
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&$57( '(6 3(17(6

JHV SHQWHV RQW pWp FDOFXOpHV j SDHUWLM |G X F0 D7pjW p R/ BHHEG W, E R
FDU LO SHUPR@ XG4V YADVS B VEH OW XOHHRMILEOMX.RQ GH OD VXV
OLpH DX UHOLHI

/IYDQDO\WH GH OD EDVH GH GRQQpHV GHWPR X YSHURRH QRLW 6 H> M DD U]
GIpWXGH D SHUPLV GH GplLQLU OHV FODMVHWXDEH ISHRQWIHR § XG M
*UDEHQVWDHWWHU

i RX fj f EOHX
i RX fj f YHUW
i RX  f ] f MDXQH
i RX  f ] f RUDQJH
i R X fi f URXJH
! RX ! f YLROHW

/ID FDUWH GHV SHQWHYV HVW SUpVHQWpPH HQ $QQH[H

&$57( /,7+2/2%,48(

/D GLVWLQFWLRQ HQWUH OHV IRUPDWLRIQEHWX SN W LFUWXPOLDHOWH JFR
SURSULPWpPV JpRWHFKQLTXHYV VRQW GLILFUHQ®HW |LBWY M RUPIHQIG
QLYHDX GTDOpD SOXV pOHYp TXH OHV IRUPRWURQYXHWRYV
HW 1pGHOOHF

/ID FDUWH OLWKRORJLTXH LVVXH GI{X@MRBURXN KMPHPW HQWHH B D F
GX %5*0 HW GHV REVHUYDWLRQV UpDOIOHpH V¥ R/XW RXH W BUHVDRY P
JpRORJLTXHV UHJURXSpHV HQ FDWpJRULHV

OD FDWpPJRULH © )LQHV VXU PDUQHYV 2PHERWPLSRIGNQ 8 DAUHHOMWHP\E G
6pULH JULVH UHFRXYHUWHY GH IRUPDWLRQV GH SHQWH HW Gt

OD FDWpJRULH © /°VV 2 FRPSUHQG OfHQUBMEHDX[GEN WIGEPRDW"
HW OHKPV

OD FDWpJRULH © $OOXYLRQV & FRP SU H@® XY HIDWVHWP EHWH G3H W KH
OHV FDLOORXWLY GX 6XQGJDX VRQW BYWFUdWYV FRPPH XQH IRU

&HV GHX[ IRUPDWLRQV VRQW UHJURXSpHUVLDDFYWLREGBY W DEORHD
/ID GHUQLqUH FDWpJRULH FRUUHVSRQGEDMDERGWRXUV GHV IR

/ID FDUWH OLWKRORJLTXH HVW SUpVHQWpPH HQ $QQH[H

(Q HITHW FRPSWH WHQX GH OD PpWKR GH XOUOUYB VBIRXQY GEHWONVH' $PIVWERS SUp
ULVTXH GH VRXV HOUPD W HRIMD ORALF IR S\ WE GOIQWpO I FWD R H ILJXUH GH JOLVVHI
LPSRUWDQWH SUpVHQ\8DR D XDW LIR® K6 Hs BMMLED D [$ HFQWHIWHULFH GTDUUDFKHPHQV
IURQWDO *UDEHQVWDHWWHU
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- SDUWLU GH FHV TXDWUH FDWpJRULHVIOMHMXRIDWQ WEINVWRIWG B pl\ |
VXLYDQW OHXU VXVFHSWLELOLWp FURMW \BXW H X/VMKVH BRVUIPEDONHIMR G
TXH OHV IRUPDWLRQV JURVVLqQUHV /HYpGELVI IRPQWQAROF IRW P F\© DR/ G
OD SOXV VXVFHSWLEOH j OD PRLQV WXO/GW S WULEBHHQN YWDFH WAV H PV X

o +r  (&ushve ((o RE VY, M TPl IORE . E]%E]}v 0]8Z}0}P]
Joo}pus]e p ~pv P p
"E}ee] E ¢ ¢ po - i }oouA]}ve %o V3§
oopA]}ve o-/00
&]v ¢ suE& u Ev - 7 &}EuU S]}ve su% E(] ]}oove epu®E u Ev -
&J]v ¢ ¢ po 7 &}ES %o ] HCE 07ee }pu 0 Zy-

Tableau 1 : Caractérisation de la susceptibilité en fonction de la lithologie.

&$572*5$3+,( '(6 )$&7(8HE5$9$176 (7 +<'52/2*,48(6

&HWWH FDUWH U H RHGANH SKIHIRAHREHY D JJ W B YDAV WIHHSYDIpY RX LV
UHFKHUFKHY ELEOLRJUDSKLTXHYV

&KDTXH JOLVVHPHQW GH WHUUDLQ REVHUWHp j HVQW LGHILFRPL I W LRQ
XQ WDEOHDX $QQH[H TXL SUpPFLVH QRWORPPHQW OBPODRWXUH
K\GURORJLTXH « OD VRXUFH GJLQIRUPDWLRQ HW XQH GHVFULS\
JHV VRXUFHV GJLQIRUPDWLRQ XWLOLVpHV VRQW
OD %DQTXH GH GRQQpPHV GX 6RXV 6RO %66 JpUpH SDU OH %5
OHV DUFKLYHV GX %5*0 UDSSRUWV FDUWHV JpRORJLTXHYV
OYLQYHQWDLUH PRXYHPHQWY GH WHHUSBEQ GX +DXW 5KLQ UpC
OHV REVHUYDWLRQV UpDOLVpHV ORUV GHV FDPSDJQHV GH WH

/D FDUWRJUDSKLH GHV IDFWHXUV DJJUDVRQW HWp¥UHQWHPE/OH® > &

e9$/8%$7,21 '6/686&(37,%,/,7¢

3RXU GpILQLU OHV GLIIpUHQWHY JRQHVPH®MW \DX\PFHS WILIEEW O H QW |
PRXYHPHQWY GH WHUUDLQV REVHUYpV @HXUBBQWNMVHVD HH VR LD
DJJUDYDQWYV - FKDFXQH GH FHV ]JRQHV HIVW @ WRQUAE KR QX G H
FRPELQDLVRQV RSpUpHV GDQV OD PDWULFH VXLYDQWH 7DEOHD)>

$LQVL FKDTXH ]JRQH IDLW OJREMHW GIWQ ¥80RQHDHYW F bW
SUpDODEOHPHQW GplILQLV

OHV SHQWHV VL[ FODVVHV GH SHQWGHNVGPHLYHD X[ G PDIHDGDIH
HQ IRQFWLRQ GHV SHQWHV 30XV OD SMQWHOHWW P ® HFYHE WSO X
GH HW VDQV IDFWHXU DJJUDYDQW PH®\@YHYVW ELEO GRFWDL S\K
VXVFHSWLELOLWp HVW GRQF VXSSRVpH QXOOH
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OD QDWXUH GHV IRUPDWLRQV DIIOHXUHXWHY HLURAMY VKWH R DV
/D SUpVHQFH GH ILQHV HQWUDVQH XQ LPLSFRHDXD@NV M XTVXAH W UK
IRUPDWLRQV VRQW SOXV JURVVLQUHYV

OD SUPVHQFH RX OYDEVHQFH GTXQ |REWGHK W PK\IGDRORM H , R
PRXYHPHQW GH WHUUDLQ GH SHWLWH DW SOHXIP HHNWH G HUHD HL D
GH VXVFHSWLELOLWp /H FKRL[ GH OTLQEWpPPHOS WWDWIR GG H\H 1T
DJJUDYDQWY UHOQYH GH OYDSSUpFLDWLRQ GH OfH[SHUW 7DE

Tableau 2 : Matrice de caractérisation de la susceptibilité (Grabenstaetter, 2019).

Tableau 3 : Matrice de caractérisation de la susceptibilité en présence
de facteurs aggravants (Grabenstaetter, 2019).

/ID FDUWH GH VXVFHSWLELOLWp HVW SUpVHQWpPH HQ $QQHI[H

&$5$&7e5,6%$7,21 '( /1%$/e$
8Q VFPQDULR GH UpIpUHQFH D pWp GplQQU D RN/GHEPPHQW ATXQ &
GH WHUUDLQ © W\SH @ VXU OD JRQH Gifvo\8 R8 AD JHYSD YW B QXU )
VEFPQDULR GH UplpUHQFH OfLQWHQVLWREDEDRRXNHP B E W B\WHWX H
HVW PR\HQQH *UDEHQVWDHWWHU

/IH 7TDEOHDX SHUPHW GH TXDOLILHU GHOQLYXWVDKHCGILELD IMPpIRQF
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/vS ve]§

& ] o D}C vv &} ES D|i puE
WE} Jols -} nEE v
Epoo i i i i
& ] o
D}C vv

/[TDOpD HVW GplLQL WHO TXH
$0OpD IDLEOH
$OpD PRGpUp
$0pD IRUW
$0pD WUQV IRUW

Tableau 4 : Matrice de caractérisation de 'aléa.

'fDSUqV OD PDWULFH GH FDUDFWpULWGOWWRG H> HVORLO p@QL WEKWX O &
rWUH DSSOLTXpV

DOpD IRUW SKpQRPGQHV SRWHQWLHOV WGRWUMVOPORREWHG |
WHFKQLTXHPHQW GLIILFLOH j PHWWUH HQ@ DRYWKURESQTRHEV G
SKPQRPgQH SHXW DSSDUDVWUH GH PDQL@WHFDGRSD & ¥ HWD WS/
Re OHV WUDYDX[ pWDLHQW HQ FRXUV RX RQW pWp UpDOLVpV

DOpD PRGpUp OHV SKpQRPgQHV SRWHQMIVHONVUDRGW G QPO 6L
UHVWHQW VXSSRUWDEOHV SDU XQ JURKBHXE®DHW UFHR@OH B\ LSV
ORWLVVHPHQWYVY (Q FDV GH SHUWXUEDWAHR @ rP@WKYRIDXT RN X
QLYHDX LQIpULHXU SHXW VH SURSDJHU DX GHOj GH OD ]RQH G

DOpD IDLEOH OHV SKpQRPgQHV SR WG RQMLH O&RWDAFEGW QD Q WSO H
GHV SDUDGHV LO HVW DFFHSWDEOH 8QH RBWIIRRS K KXP\WDQHHS
QpDQPRLQV HQWUDVQHU XQ JOLVVHPHQWW HEH JIDQEUOIHO DAPLSFOLKAL
JRQH GH WUDYDX]

(Q DFFRUG DYHF OD "'7 XQ QLYHDX GIPCHIIW ©VWMI ULV S ILRpUAM @ VDp
FDUWH GTDOpD GpILQLWLYH &H JRQDJHGE YDRROYHRE BDMUQ & HOWW |
VRQW DYpUpV &HWWH FODVVH DGGLWLERDGPOHOH GGHV CBIDHOWU LS!
UpJOHPHQWDLUHV
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$33/,8&$7,21 '(6 =21(6 7$03216

8QH ]JRQH WDPSRQ GH P D pWp WUDFpH WXNWR R & GHp ] R DHH\ \ON B
FHWWH JRQH WDPSRQ HVW MXVWLILpH SDU

GDQV OH FDV R+ XQ JOLVVHPHQW GH DVQHW ¥ QHQ] SQH G DD\ F
SRXUUDLW VH SURSDJHU HQ SLHG VXU SOBVIR®HVj AW WHV
VXVFHSWLELOLWp GH PrPH XQH pURWIR®@ H plJQ SODIFHHHSR X B B

OD GLVWDQFH GH P HVW GLFWpH j GLGR QAMpHY HUW WHRU IOT!
VXIILVDQWH SRXU GpWHUPLQHU XQH H@YHORSSH GH SURSDJDV

/ID FDUWH GTDOpD REWHQXH SDU DSSOLFBWLHRWQW GHWYp Y WDS pl N
$QQHI[H
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([HPSOHV GH SUpPFRQLVDWLRQ HV
UpJOHPHQWDLUHYV LPSDFWDQW

/I THQVHPEOH GHV PHVXUHV SURSRVpHV FLV GCH\QPRIXV SIIPpR Y GHEO H Q
SDU OH %5*0 *UDQG (VW GDQV OH FDGUHK ™ 9 WhHOQ 0 LV WRRW
VLPLODLUH

0(685(6 *ele5%$/(6 $33/,&$%/(6 -~ 7287 I( 7(55,72,5(

/IHV UHFRPPDQGDWLRQV JpQpUDOHV TXLOVMXIOMHPE O/HRGW D$SPEB
OTpWXGH TXHO TXH VRLW OH FODVVHBIHDQW OpI®IBPHQWDLUH GHYV

GIXQH PDQLQUH JpQpUDOH OHV DPpQDYHRHQMW WL TRHY HXDW
H[LVWDQWY HW OHXUV HIITHWV \ FRPSULV GXUDQW OD SKDVH «

OHV HDX[ SOXYLDOHV GRLYHQW rWU H \FRDLGH RV pilP W GBW UD S HIWVF
IRVVpVY GUDLQDJH « HW pYDFXpHV YHUV GHW WHWHERWRRUWHYV /K
JHVWLRQQDLUHY GH FHV UpVHDX[ YHLORH UWHRN VO iH Q WIXWHH (
RXYUDJHV

OHV VROV SDUWLFXOLQUHPHQW VRXPMY/ rdX]HU BODXQHND \G 1B PHRWX
YpJpWDOHV VWDELOLVDWULFHV HW DRXWLHPURW.WY IEW DV LSH G B I
UHSWDWLRQ

(;(03/(6 '( ',6326,7,216 *ele5%$/(6 $33/,&$%/(6 -
JT(16(0%/( '( /$ =21( 'Te78'(

3DU DLOOHXUV OHV GLVSRVLWLRQV JPQiV D OMM ¥ XHPEQW HI/H VR
GIpWXGH

6217 ,17(5',76

OD UHFRQVWUXFWLRQ GH EKWLPHQWMWWGWMUWXLWY SDU XQ PRX

OHV GPERLVHPHQWY HW GplULFKHPHQWN GHYLSOHYWHY GH U QI
VXSPULHXUHV RX pJDOHV | i OfH[FHSMWIFRQ G 6 HF\H X¥[HU YD B
FRPSpWHQWYV 21) HWF HW FRQFHUQD QW WQHR W DWPLPAHRDM GHIVI WL

| 35(6&5,37,216 5(/$7,9(6 $B*/(6 '( &216758&7,21 |

x Prescriptions relatives aux eaux usées, pluviales ou de drainage

/JHV HDX[ UpFXSpUpHV SDU OH GUDLQDJB O6 R W QWD ¥[REOMHFMDICHIN D
OHV HDX[ XVpHV VHURQW pYDFXpHV GDQW\OKY YWPYNDRL HHLQ VW
FDSDEOH GH UHFHYRLU XQ GpELW VXSSIOWPHOWRX UH VOURN BT XUl
QRXYHDX[ DXJPHQWDWLRQ GH OfpURVLRQVDWRYDWHR CH [XX RILpW
LQRQGDWLRQ JOLVVHPHQW RX HIIRQGUHPHQW GH WHUUDLQV

/IHV RXYUDJHV GH FROOHFWH GH WUDHWHBEXQ My HMP IEQIWI HR WW HC
VXUYHLOOpPY SDU OHXU SURSULpWDLUHpPFRYIDWBWQRQDSUQqV FKDT
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X Prescriptions relatives aux aménagements extérieurs

'HV VRXWgQHPHQWY GLVSRVLWLIV DQWLLPLRWYL DY VROU DR VOHD [
GRLYHQW rWUH HQYLVDJpV SRXU WRXW pUREXVHGH GRGEWOHVGHI
RXYUDJHVY GH VRXWqQQHPHQW TXL VHUD DHDGW OPNFHX VDD QWVOGRLY
OTDUW

/IRUV GH OD FUpDWLRQ GH WDOXV GHVVRQWHVHMW I FS\WW BEWH G W IGF
rwuH UHFKHUFKpHY SDU OH PDVWUH GTRXYUDJH

PHVXUHY DFWLYHV WHOOHV TXH Ofp TOGHPAHQ VE FGXHO/RW Q O XNVD
PHVXUHY SDVVLYHV WHOOHV TXH GHV PXUV HW FO{WXUHV UHC

'DQV WRXV OHV FDV OHV WHUUDVVHPHYWNYRR &BDD X\R XN N Pk
GLPHQVLRQQpPY DGDSWpV DX FRQWH[WH JpRAWHRRXQLGNELEGWW J|
GLPHQVLRQQHPHQW GH FHV RXYUDJHV VH HHUIRVWHNFHKQDTRIS SEI
W\SH * 352 VHORQ OD QRUPH 1) 3 GH QRYHPEUH

e78'(6 7(&+1,48(6 35e$/$%/(6

'DQV FHUWDLQHV JRQHV GX 335 GX |MHQWFIG I D PLIDWIH R V DB pF R @Y VA
HVW FRQGLWLRQQpPH j OD UpDOLVDWLRE GHXNOH @ WK & H HADHGAKH E R)
OH SURMHW FRQVWUXFWLRQV LQVWDWODYHR QW RXWTWCH H\R R\
&HWWH pWXGH GHYUD GpWHUPLQHU OMM GRQIBALMRE ®KX GHHPPO R
SURMHW DGDSWDWLRQV GX SURMHWVDXUWIQNMEHH ® W RSFUPW H VHHY TER
DX VWDGH GH OD FRQFHSWLRQ

$LQVL OH SpWLWLRQQDLUH GTXQH GHRMQRH GNDROQOBRU HWDGH RWQD
XQH DWWHVWDWLRQ pWDEOLH SDU QSMHWAK L AWHHUFW/IH LE®>XQ & URD KWL
FHWWH pWXGH HQ DSSOLFDWLRQ GH OEDQWVYFBH 5 GX FRGH

&HWWH pWXGH GHYUD rWUH UpDOLVpH BD W XEF EXOHDX G ROWKIEGR
DX[ SUHVFULSWLRQV GH OD QRUPH 1) 3 XGBHNEGRKEPEXH GHY
SUHQGUH HQ FRPSWH OHV GRQQpPHV GH FH®W pO/H\Q WKP R KFR Q WVD
\ VRQW GpFULWYV

/| pPWXGH GHYUD HQ SDUWLFXOLHU Up¥YXKQBDAWWX|[ SULQFLSDX[ RE

SUPFLVHU OD QDWXUH HW OfLQWHQRRWYHPH\ &K B R\PH QWL QU
GH EORFV pERXOHPHQWY JOLVVHPHGWMP HIDVDV HFR X ® OH.VOGHL
SRXYDQW DIIHFWHU OH SURMHW RX T>>.L SSRRMH\WY L HDQ\@ VLW T X+
FRQVPTXHQFHV TXYLOV SRXUUDLHQW RURMRTXHRB QXHWPE Y8 URE
GH ULVTXH

SURSRVHU GHV SULQFLSHV JpQpUDX[ @&H RQRWWRQ¥ WLHRRXK Q.LTC
PLVH HQ VPFXULWp HW GTDPpQDJHPHQWRDWBHI$WHH3 H[S BWIRWNILHF
ULVTXHV GH PRXYHPHQW GH WHUUDLQ GMDWWDYDRQJ WHUPH T.

DERUGHU OHV SUREOpPDWLTXHV UHDDWLFHYWWHW Q G DW HR/QW
HDX[ XVpHV HW SOXYLDOHV HW GplLQDW OWHH/VPHAHXW B VM RDESCPRY
SRXYDQW DIIHFWHU OH SURMHW RX OXLSFRAMHWLHQW r'WUH LQ

SURSRVHU OHV SULQFLSHV SRXU OD PHWKW HIR QXFR & OGIH VOLID®
OfpTXLSHPHQW H[LVWDQW HW RX O DPpPQDJHPHQW HQ SURMHW
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BHORQ OH FRQWH[WH JpRPRUSKRORJLTMHWO NR @ DWW XWL VONLVT ;
WHFKQLTXHV j PRELOLVHU LQ VLWX FHWW HWXGHE H p RRVHAKD) Lr'TA
SUpDODEOH * PpWXGH JpRWHFKQLTXH 8W LFFR QFR\8 WEIR@L TROH * V H
QRUPH 1) 3 GH QRYHPEUH /H FRQWN@/XGOMW FHVOPLE QR
WDEOHDX[ GHV ,00XVWUDWLRQ HW ,00XVWUDWLRQ

2Q HOWHQG SDU EDVVLQ GH ULVTXH

OD SDUFHOOH VXU ODTXHOOH VHUW UpDOLVp OH SURMHW SUR
OHV WHUUDLQV HQ DPRQW HQ DYDO RX ODWpUDX[ DX VHLQ Gl

y WRXW PRXYHPHQW GH WHUUDLQ HQ VH 5 URSDIHDXGPHW FHR/X |
SUpMXGLFLDEOHY VXU OH SURMHW

y OH SURMHW SRXUUDLW GH OXL PrPH JpQpUHU GHV LQVWDEL

y GHV LQVWDELOLWpPV LQLWLpHV VXU WD WBDVMVMHO 6810 G R RIIWR N
SURSDJHU HQ DYDO

/IH SUHVWDWDLUH LQWHUSUpWHUD OHW H plVIX QWEHNE pRIEQLHIQA N VG E
GH VpFXULVDWLRQ DGDSWpHYVY DX SURMMWWIHDY HIL CGHHIW RJH WIWWKUHR/C
ORQJ WHUPH DYDQW GH SURFpGHU | CFRRKNHGPEPWpPG K X@H \DLZD GV |
SDUDPgQWUHV VXLYDQWYV

OH FRQWH[WH JpRORJLTXH K\GURJpRDRILD XGH HA ILERW HE B QL
OHV FDUDFWpPULVWLTXHV GHV IRUPDWLBEQWIQLSODEHVDIRQ PQ
VHQVLEOHV j FHV SUREOpPPDWLTXHV 'DQm LEH ULD ®WH Q OFH \B\J
PYHQWXHOOH HW OH FDV pFKpDQW O H FRWQMRHR XH VOR PEGH V@D
HW RX GYHVVDLV LQ VLWX SRXU FDUDFWQUSOBIEHDX PLHX[ OHV

OHV IDFWHXUV DJJUDYDQWY SRXYDQW FHWRBKWYERPQBHGpFGH
H[HPSOH OD SUpPVHQFH GH VXUFKDUJH DPRQ@M WIRMMWV EX\N DK
PDVWULVpVY G DVVDLQLVVHPHQW QRQ FW®XOBWWR QD SRHXUFDINYH Q
WHUUDLQV GH WHUUDVVHPHQWY QRQ FRQWU{OpV HWF

OD VWDELOLWp GHV WHUUDLQYV j SDRWNUUG R X HL\G B MWH\W \DEKV SH
DYHF HW VDQV OH SURMHW DILQ QRWDY pHQIN \GIHWE RIQ DLGID S M/ |
JDUDQWLU OD VWDELOLWpPp GX SURMM\ DN RSR XYW WY YWW UG BVD |
QDWXUHOV

/H SUHVWDWDLUH D\DQW XQH REOLJDWVB® Qa/HD ELpO/LXVOPN B WD SLSU |
QpFHVVLWp GH UHFRXULU | XQ ORJLFGH 0SBOWHRG QE&M/DRPLHRIOW VI
GpWHUPLQHU OD QDWXUH HW OD ORFDOLRRW LRI VEH W XR X OUHI
GLPHQVLRQQHPHQW
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lllustration 10 : Enchainement des missions d’'ingénierie géotechnique
selon la norme géotechnique NF P-94-500 de novembre 2013.
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lllustration 11 : Classification des missions d'ingénierie géotechnique
selon la norme géotechnique NF P-94-500 de novembre 2013.
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6(&7(85 '1$/e$ 75E6 )257

,O VIDJLW GHV JRQHV Res GHV JOLVVHP XQRMW GHN W HREWBIIUQY pAR Q W
UHFRQQDLVVDQFHYV GH WHUUDLQV

'H PDQLgQUH JpQpUDOH OfpWDW ERLVRXG HWVOHDUU PLQLVVE RLILW Q WL
VXU OD VWDELOLWp GX VRO SDU XQ FEXWHI\D X OXIBDWY HVY ¢ D@ W CLH/ IH
WHFKQLTXH GHYUD pYDOXHU OfYLPSDFWLEBR GXERROHHBPW QSN R/XRV ¢
SDUDGHYV DILQ GH UpGXLUH FHW DO pDT XQXWRQKN ARRXW H ) V@ H VO U
JOLVVHPHQW VXSHUILFLHOV YRLUH GH FRXOpHV GH ERXH

&RPSWH WHQX GH OfLPSRUWDQFH GH D@ LIHWWH QY RW p UKV GBTHD 6 RD \
QRXYHOOH FRQVWUXFWLRQ GDQV FHV VAHHWWNBEWHSQM %HED/QU NI
XQ DQFLHQ SKpQRPQQH RX HQ SURYRTXHU RQ QR XFH B DQ HHFU X
GHKRUV GHV JRQHV GH WUDYDX[ &UX] OHUP\

/HV SULQFLSHV JpQpUDX[ TXL VIDSSOLTWRQMWOIHY YXQMP @YD OpD"
OfLQWHUGLFWLRQ GHV QRXYHOOHY FRQVWUXFWLRQYV
OD QRQ DXJPHQWDWLRQ GH OD SRSXODWLRQ H[SRVpH
OD QRQ DJJUDYDWLRQ GHV ULVTXHYV

6(&7(85 'T$/e$ )257

'H PDQLQUH JpQpUDOH OfMpWDW ERLVEWHYXWHW UDDLQW GH F DL LGV
UDVHV XQH pWXGH VXU OD VWDELOLWYVE X Q®RIOVSBQVOEENKUHXV:
pYDOXHU OYLPSDFW GX GpERLVHPHQW RSXRVPBUD®HY $DBUGRIQY OGK
UpGXLUH FHW DOpD OXWWH FRQWUH OHVOURYILIAHAHGCGWVIOD KXV VY
VXSHUILFLHOV YRLUH GH FRXOpH GH ERXH

'H PrPH OD FUpPDWLRQ GH WRXWH UHWH®@ XSILEFHQMN HWWD Q OV H (X
GH GpIDXW XQ DSSRUW GIHDX PDVVLI 8B QWUG®GB X LVUIAWH & H VP G QI
SUREDEOH SDU OfRFEXUUHQFH GfXQ JOLVVHPHQW GH WHUUDLQ

&DV GH FRQVWUXFWLRQV QRXYHOOHYV

/JHV JRQHV j DOpD IRUW VRQW UpSXWpH VGID@MAR BN WW B EQ/N\. FDNVG F
FHV ]JRQHV VRQW XUEDQLVDEOHV VRXV BRR[GTML K QNS SOV TSXH MW L
JRQHV VRQW OHV VXLYDQWYV

SHUPHWWUH XQH GHQVLILFDWLRQ GH OYKDOEQLAWD \WR SR X DO {LF
GIDPpQDJHPHQW WRXW HQ LQWpJUDQW OM G ¢\ \DTDX A R PARXSYWIA PR
SURMHWY YLD XQH pWXGH VSpFLILTXH

QH SDV DJJUDYHU OfDOpD QL GpJUDGMU OHVY FRQGLWLRQV GfY

6RXV UpVHUYH TXTHOOHYV QIDFFURLVMHOW BROVHOBW W IOHT ¥ H R YHRN
GH QRXYHDX[ DOpDV QL QIDXJPHQWHQVW ROWLYKOQRYUBRLOSDWpFRE
OHV QLYHDX[ GH ULVTXHV OHV PHVXUHV VXLYDQWHY VRQW DXW|

OHV WUDYDX[ RX)YQDIHRH@WVDBHVWLQpP¥RQUVUpPGXHOQHH®HEHV
GLIIpPUHQWY DOpDV UHFHQVpV PXUV GIBUWRXWHYPHBHY WRQ HW E
FRQVWUXLWHY RX DPpQDJpHV VRXV UpVHUYXHGHUPBQBBEOXQH
SUpFLVHUD OHV FRQGLWLRQV GDQV OHRPXBUWQHEHUHOBYSHEROH
FRQVLGpUp HW FH VDQV SUpMXGLFH GX GURLW GHV WLHUV
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OHV DPpQDJHPHQWY OLpV j OD GHVVHBERGGE R/Q B Q FGH YGp FERHQ 8V
QRQ DJJUDYDWLRQ GHV ULVTXHV QDWXUHOYWXMRKWHBKRUYX
SUpDODEOH TXL SUpFLVHUD OHV FRQW LVHIRI VY HXPGEX FARHP\ETIDWHIOKC
OfDOpD FRQVLGpUp HW FH VDQV SUpMXGLFH GX GURLW GHV WI

OHV FDUULqQUHVY GDQV OH UHVSHFW GARWDRPHEWOWDWHRR YW
,&3( VRXV UpVHUYH TXTXQH pWXGH GWMRPREVFWHNVNQWqqJUH OD Jt

OHV WDOXV HW VRXWgQHPHQWYV G TXQROK D RWEXM XYWL AppG/D KM
pWXGH JpRWHFKQLTXH GH GLPHQVLRQQHRH)D W RALY ORI D KD X\
IMpWXGH SUpFLVHUD OHV FRQGLWLR QWY HIDBIXV FARHP\E DXNHLAE@HHV DOYHH |
FRQVLGpUp HW FH VDQV SUpMXGLFH GX GURLW GHV WLHUV

OHV RSpUDWLRQV GIDPpQDIJHPHQW DX RMQW BWKHERGHGGEHUP H X
XQH pWXGH WHFKQLTXH SUpDODEOH DILQGEHUGD WIHVJIPWK DRIQ (
DPpQDIJHPHQWY SURMHWDPV

$X PRPHQW GX GpS{W GX SHUPLV GIDPp®DSBU Oq@K KN W H¥W B W3
RX XQ H[SHUW VHUD H[LJpH HQ DSSOLKRDAVRIGRQ GGHH O KEW QRV R b I
VIDVVXUHU GH OD UpDOLVDWLRQ GH RHWRAP WX G S WU RIMHE OF
SUHVFULSWLRQV 3RXU OHV RSpUDWLRQW W XGMp QPUPSBIROW GXH G\
GH FUPpDWLRQ GH OD =$& GHYUD LQWpJTNH WHPS® LYROHIW M LOHX HF\R
OLpHV DX[ GLIIpUH®MWAHD O p@WVHRH 8 K PHIVR @HQY FHXWIDMD HY /H SUR
GHV pTXLSHPHQWYV SXEOLFV MRLQW DXGERYDLFHRIPSHHQYG®DMW ORKY G
HW RXYUDJHV GH SURWHFWLRQV QpFHRWQWBLUHY j OD VPFXULVDWL

OTDPpQDIHPHQW GH VWDWLRQQHPHQWY WQORBXYGGXN®WY | DAHW
LPSHUPpDELOLVpHYV VRXV UpVHUYH GH QH FEDQYWHBS 8 M- KB X [ OHHWI
FROOHFWHU HW pYDFXHU YHUV OHV Uy \HWD X% [HSXXEIOML\FIV O@HH\P HQ VY

OHV V\VWgPHV GIpSXUDWLRQ DXWRQRPNWRXMGpYH®XYHO GHV R
UpDOLVDWLRQ GTXQH pWXGH GH IDLVSEUORWI FKQM B RMWH GW X
XQ H[SHUW VHUD H[LJpH HQ DSSOLFDWIGRHQ GGHOQKEW QEVRH D |
VIDVVXUHU GH OD UpDOLVDWLRQ GHRMHDNPW H QW >GGH OSUL 0D IOMW C
] YLV GHV DOpDV PRXYHPHQWYV GH WHUUDURMHW BYH B DV H\
SUHVFULSWLRQV

OHV FRQVWUXFWLRQV HW LQVWDOR®Q WLURQFR@H XV CRUWHWWIL §
UpVHUYH GH UpDOLVHU XQH pWXGH WHFKQHUX®GHYUBRQ G EW HRE
UpDOLVDWLRQ GHV FRQVWUXFWLRQV S SRIMIPWY HOH $R PR H QM
GIDPpQDJHU XQH DWWHVWDWLRQ pWDEQWHDSD ppX\OH D D FHK[LLW piHF
DSSOLFDWLRQ GH OfDUWLFOH 5 B XY FRGHX G H WO § XIUE D QLp\DR
GH FHWWH pWXGH SUpDODEOH HW GH GDHWRFRURIWLROVGX SURN

OD FUpDWLRQ RX OYDPpQDJIJHPHQW GHGHNBRXAR QYR FKHCRXYW WX
GH JDUDQWLU XQH VWDELOLWp JpRWHEKWh TVKRIWD LK) SERPDOY \OXH/
OHV SHUVRQQHV 3RXU FHOD XQH pWXGHPROQHOOHY H BQ G PWWWR
UpDOLVDWLRQ HW GIXWLOLVDWLRQ MNAWOH[WLIpH (GXO FRGIHF
OfXUEDQLVPH XQH DWWHVWDWLRQ pWmRX CAH [SHW VO THEHIFK L W
UpDOLVDWLRQ GH FHWWH pWXGH HVWGH[GIPRHDQRBBIVGH R X3 YW W

OHV HVSDFHV YHUWYV VRXV UpVHUYHFKQH MKRIXWHVOOMAL GCHY $ FO
GX RX GHV ULVTXHV VRLHQW SULVHV @dvV50D FRQKHRRNMGHR G H/ |
OTXUEDQLVPH

OHV pTXLSHPHQWY OpJHUV GH ORLVLW MW 0EH O FBIXE ODLIFWY
LQVWDOODWLRQV j YRFDWLRQ VSRUWLYHVRXW OHW HUWPYHH) DEH X
UpDOLVDWLRQ GTXQH pWXGH WHFKQLT>HK RSN /OjDE PHHO Y DV BRQGW
$X PRPHQW GX GpS{W GX SHUPLV XQH IDUWWK HW WBWH REX pSNRBMOHL
H[SHUW VHUD H[LJpH HQ DSSOLFDWLRQ@GBH ©40bBWQEWDRHHS5 {
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OHV WUDYDX[ GILQIUDVWUXFWXUHV  (@QiWHDDP[H QMA F Ko@LHTRWA VY |
WpOpFRPPXQLFDWLRQ HWF ORFDX[FWWY¥E QUM X HVXH R QLRYWMRIA
GHV VHUYLFHV SXEOLFV RX GHV VHUYLF H\Q W5 HO/MVL Q\bWD D X X § »
GHVVHUWH URXWLQUH RX SLPWRQQH Q@jLPBQGRQWLIROLRBYr@&H HP
GDQV OH VRO VRXV UpVHUYH TXH OH PBRWIUMLEBRNR/XE 8 HUR SSULHp
ULVTXHV VHORQ OfDUWLFOH 5 GX FRGH GH OfXUEDQLVPH

OfLQVWDOODWLRQ GIXQLWpV GH SURRGNXFWLRHU & Rp@X WH\HSH A
SULVH HQ FRPSWH GHV SUHVFULSWLR QNO & PMYHR BMPXGHX\G H FKV
GILPSDFW H[LJpH UHDOWHBBQWIH BERBH GHV OGRQYW. ORQEMARA®QL I
PLQLPLVHU OfLPSDFW GX SURMHW VXJWDHWHGA IIpUHGW \F P®H L
OYXUEDQLVPH

TRXWH FRQVWUXFWLRQ QRXYHOOH GRPXWIWUH FRQoXH SRXU UpV

&DV GH FRQVWUXFWLRQV H[LVWDQWHYV

'DQV OH FDV GIXQHSPRG LORREBWHRIE HQWRUMRO®EH GH OfHQMHX D
VD YXOQpPUDELOLWpP XQH DWWHVWDW GRQWXIGHM W IBFXQ LHIS H W W pi
XQ SURIHVVLRQQHO HVW QpFHVVDLUH HW LQGLVSHQVDEOH

(Q FDV GH PRGLILFDWLRQ RX GH FUpDWHR® \G HRX V WD\Q YWH VXV XHIQ
XQH PRGLILFDWLRQ GH VWUXFWXUH XQRQEWXG B HV IOID FHR G\DW U)
DWWHVWDQW GH OD SULVH HQ FRPSWH G XJH UWHRVEND gqiPIHD OGHP HIH/
LQGLVSHQVDEOH

'H SOXV DILQ GH SUpYHQLU OHV DSSRDWW @GYHWD X0 D VAL G HIQON. MV
LO HVW SUpFRQLVp GH VXLYUH OH ULVGKHUEBWHRXWNHGGHLXFRQY
GUDLQDJH SpULSKpU LMD BWD XRHRRQWU{OH UpJXOLHU GHV LQ

6RXV UpVHUYH TXTHOOHYV QIDFFURLVMHOW BROVHOBW W IOHT 5 H R YHRM
GH QRXYHDX ULVTXH QL QYDXJPHQWHQWFODL YXOEM UWNDREQ @ L VHWERH
PHVXUHY VXLYDQWHYV

OHV WUDYDX[ GTHQWUHWLHQ GH UpSBGHDWIRRXY W WX BW L REOWW
LQVWDOODWLRQV LPSODQWpHV DQW p UWMHXW HPGIMW R\ DPXPEHY
DPpQDJHPHQWY LQWpPULHXUV OHV WUDL®HIPEBBW\PRIGWL IUBDY WO
GYIDVSHFW H[WpULHXU OHV UpIHFWLRQV HW UpSDUDWLRQV GH

OHV FRQVWUXFWLRQV HW H[WHQ VL RELWORX.\RHO/O I6\H MR ¥ R B[ jGA
HW GH FRPPHUFHV VRXV UpVHUYH GH UpDPROEBOXQHILpQV GG
GpWHUPLQHU OHV FRQGLWLRQV GH U pMOHAD VBIXRR B H Q@ W RIXV &/f
GH OD GHPDQGH XQH DWWHVWDWLR M WWODXE G QHHS B} UGV Y Ul DL ¥
HQ DSSOLFDWLRQ GH OJDUWLFOH 5 Q ®XH PRGN VX HQT XGHE
UpDOLVDWLRQ GH FHWWH pWXGH SUpRBWEDWHHRW G\H SOICHFR QLS

OHV HIWHQVLRQV SDU VXUpOpYDWLRQH®@NW KB HVWERNPIPRHQYFHE
DFWLYLWpV VRXV UpVHUYH GH UpDOLVHUDNX@H®W®EEW HAUHPEIQGIL
FRQGLWLRQV GH UpDOLVDWLRQ GHV FR®WWWXRWLRQY\DESDUWRIN
OfDUFKLWHFWH GX SURMHW RX XQ HGEHOWDWMULEF GIHLSpH HQGIXS
GH OYXUEDQLVPH DILQ GH VIDVVXUHU GH ®WDpLLU@DDBDOYIDMWWRQ!
FRQIRUPLWp GX SURMHW DYHF VHV SUHVFULSWLRQV
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&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HUWBHHKE W H X U (

OD FUpDWLRQ HW OYfH[WHQVLRQ GHW pPpWDEXQ VN B PGHMW yWADHEDV
UHFHYDQW GX SXEOLF (53 | OD FRQGMHWVIKRQ T&H WEpDpMLIOVMHAED K Q
GpWHUPLQHU OHV FRQGLWLRQV GH UBW®HWD\&¥Q R &AM ¥V R/QWN B
SDU Of{DUFKLWHFWH GX SURMHW RX XQR®[GHWDUWHMDFBH BpH I
FRGH GH OTXUEDQLVPH DILQ GH V{DVWXpMAXIGEHS O pDWECELH/ AW
FRQIRUPLWp GX SURMHW DYHF VHVY SUHVFULSWLRQV

IHV pYHQWXHOOHY UHWHQXHV GTHDX H BED/WD\QL\RIDV GIXQ W@ D QF
SUPYHQWLRQ GHV ULVTXHV GHYURQWFRRSWRL G XM XV WILX HHSDG HC
HQ °XYUH GH GUDLQDJH SpULSKpULTXH mMPHHFDOHRH \& DD X QG
JRQH QRQ VHQVLEOH HQ FDV GH IXLWH

6(&7(85 '1$/e$ 02<(1

'DQV OHV ]JRQHV G DOpD PR\HQ GIXQH PIHPHOQW VIO FRQN WO K ¥
VRQW DXWRULVpPHV VRXV UpVHUYH GH WX SHWF VGHUSOH Y HRLW ISRRY L
JpQpUDO GpWDLOOpPHYV GDQV OH FKDSLWUH

3RXU OHV SURMHWY GH JUDQGH DP SO HXUVWHIDFE X H R PP H X E IOHY
ORWLVVHPHQWY TXL SHXYHQW HQWUDLQHRXGIEWH KIDDPEBDOW Y PG
VXSPULHXUHV j P IRQGDWLRQV WHWXQMVNYWRE & WWH RKHPLETXXBIL T X|
i pYDOXHU O LPSDFW GX SURMHW VXUb GV \GMIVES D U W O®HH \D X@M \
GpILQLUD OHV PR\HQV GH FRQVHU Y HUKBN\MWH \WANUIDEYLBDX [WHV WE R B £

/D UpDOLVDWLRQ GH UHWHQXHV GTHDX QY H\VILMIEGIV HWRX & HJ [E\DH/
OH PDVWUH GIfRXYUDJH HW OH PDvW U HV GH XYWRIMIHDW VXHIHA p BVXSSTHU
GH OD SULVH HQ FRPSWH GX ULVTXH SDH SPUPSYHUH @ XK YDHHGE H
GDQV OH UpVHDX FRPPXQDO RX GDQV XQHIXR@H QRQ VHQVLEOH

6(&7(85 '1$/e$ )$, %/ (

/I THISORLWDWLRQ GHV GRQQpHV GH O YLBRR XQMPIHQW VGE B DNV AMWUHPIHLC
UHFKHUFKHVY ELEOLRJUDSKLTXHV FRPSOpMHRHMPWOGH UL \P\RHOPMHIDHW ¥
GHVVRXV GH FHWWH YDOHXU HVW WUqV IDLEOH

$XFXQH SUHVFULSWLRQ SDUWLFXOL WIS HPWMW @B LW QHF VS HF 8 HY
TXL FRQVLVWH j pYLWHU GH JpQpUHU I®IRY CDMHPHSIVY QR Q) FIR@IN
/JHV PHVXUHV HW GLVSRVLWLRQV JpQ pULLLOVRL V K D\ SFSFOPLT X IH\Q &/Dj QW F
GTIDOpD IDLEOH

OrPH VL FHV JRQHV QH VRQW SDV UpJOHRWQWHH VY qDGINPHIIW W X \&.
WHUPH GH FRQVWUXFWLRQ VT\ DSSOLTAHWEW I1IREPHNQWWMHFKQ
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&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HUWBHHKE W H X U (

ILPLWHY GH OTLQWHU

9%/,",7e '$16 /( 7(036

/D SUPVHQWH pWXGH D pWp PHQpPH HQ D @OQHH GHWW V IRQUGEFIHH
GRFXPHQWDLUHY GLVSRQLEOHV j FHWWpHY GQMWRHHBW W KB QQ X /S O R
GRQF OH UHIOHW GHV FRQQDLVVDQFHV &R VP RPHOW H/ B I BLRQHQ i K
FRQQXHV RX QRQ GLVSRQLEOHV HQ LOQYANKUWLHD WWR PR L JSKpJ
HWF SHXW FRQGXLUH j XQH UpYLVLMPQVEN ¥ HSM WHLUHW@ DD O \V
FDUWH DVVRFLpH

'"f{DXWUH SDUW VL OHV SDUDPqWUHV SHUWPDKQEQRWR J1pR ORWIFH
UHODWLYHPHQW ESBRW BQRX\PYQQHP H G WSFOLLRP@WWHT XH BI [SDV pW
FRPSWH GDQV OD FDUDFWpULVDWLR @ @GH ®TDOWDFEBH U @ VW HF\RWQ
GIXQ SKpQRPgQH FOLPDWLTXH H[FHSWLRQQG® [SRXIUH @FHT XGITH
GLVSRQLEOH HQ WHUPHYV GH PRXYHPHOQWS® HIHHQHRILPIRLQ H T ¥ RO
GIDOpD PR\HQ YRLUH IDLEOH SHXW VH QW Y®B HMHWYXNDH QYW D R UL
PYGQHPHQWYV

$XVVL OD UpYLVLRQ SPpULRGLTXH GHVFPDUWHW [GrFO@WLROW QP
HW RX DQWKURSLTXHV LQGXLVHQW GHV PRGLILFDWLRQV GH OfD¢

5(&200%$1'$7,216 'Y87,/,6%$7,21 (7 '20%$,1( '( 9%/,'.7e
'(6 &$57(6

/ID FDUWH GTDOpD HVW pODERUpH j OHIF&EBVWHD®X 3R XU OXXWAHD I
FDUWH GTDOpD LO FRQYLHQW G H[SDRWWARP FWW WEHXRHMHUMRIW D B
G LPSUpFLVLRQ 'H IDLW LO IDXW DHBGWWHW UHWRKWH Y®D XS BUP 8 P
SUpVHQW VXU OH SpULPgWUH GH OD SDUFHOOH

'H SOXV FRQFHUQDQW OHV OLPLWHV W WPDP pHWL HQMDOHH \G H X [ Q] FRM
© G pSDLVVHXU 2 UpHOOH VXU OH WHWWEL®R LOHDQUN HPSHI LDAHAM R/
]JRQH GTDOpD OD SOXV pOHYpH

(Q FH TXL FRQFHUQH OHV ]J]RQHV GYDOpD TRHEOHY PRAHQUHQYW
FDUWRJUDSKLHY LQWHUPpPGLDLUHV JpRORILEK pQ\RGRIGRXHR JVIRLHY
HITHFWXpHV j OfpFKHOOH GX @p 5 WY WFIRRIGGW LARRM P Y VB B U
IXPpULTXH GH 7THUUDLQ DX SDV GH PLRIXVVLHXURRW FBRQWH[W P
SDV IRUFpPHQW LGHQWLILp VXU OD FDUWH

/JHV ]JRQHV GIDOpD WUQV IRUW RQW PMBHOIBIKQW BILW CURE MWV ¢
FRQWRXUV GH OfDOpD WUQV IRUW SHX¥BGWVNWWHOMXIXDYHF XQH
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&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HUWBHHKE W H X U (

&RQFOXVLRQ

6XLWH j OfRFFXUUHQFH GH GHX[ JOLVVHPHG®WY GH OWHBUP LW 8
+DXW 5KLQ D ILQ SUHVFULW OD UpO@CH \6DW MA@ GHX Q B F50PI
GI$OWNLUFK HW GHV FRPPXQHYVY DWWHQDRXWHVUVYLQWAHEHDFHID SADHR
pWDSH GH OD UpDOLVDWLRQ GIXQ 33FTLUMNRAV GINDVD D S.ROWD DHIVWPLRR
GH WHUUDLAQ

/ID SKDVH GILQYHQWDLUH GHV SKpQRPqQHVFKHVUWRKN LETDEOL EDYD &
*UDEHQVWDHWWHU %66 UDSSRUW W KH)8 HWHWWFLIRAHQ DA \PWINQ |
WHUUDLQ RQW SHUPLV

GH SUpFLVHU OD QDWXUH HW OD JpRRpBW ULX @& M\D IPHRW HE HW) WF
GDQV OHV GLIIpUHQWYVY GRFXPHQWY %'PYW &UX] OHUP\ «

GH UpIpUHQFHU QHXI QRXYHDX[ pYPQHPHQWYV

y VHSW JOLVVHPHQWY FLUFXODLUHV GRQWVYQ HQ GRPDLQH I
y XQ JOLVVHPHQW WUDQVODWLRQQHO

y XQH JRQH GH PRXWRQQHPHQW

/I THQVHPEOH GHV GRQQpHV UHFXHLOOLHM BHSNNXFEW SGAIp V00 QMU
FDUDFWpULVHU OfYLQWHQVLWpPp GHV PRXYHPHRWRQEH GWHNXIGH
*UDEHQVWDHWWHU

/ID FDUDFWpULVDWLRQ GH OYDOpD UpDRLNpHUVFIBLODOHRRHQ W (Y
PPWKRGRORJLH PHWWDQW HQ UHODWALIR @ ODMDKEA GWRORORE LHHV WMWHQL
REVHUYDWLRQV UpDOLVpHV VXU OH WWURQVQOTRXD GIW U D& QUHH &C
GX QLYHDX GTDOpD

6XU OD JRQH GIpWXGH OfDOpD WUqQWRRLWW UBSUPVHAWNVEHV ]REN
PRXYHPHQWY GH WHUUDLQV VRQW FRQQUMFRQRQ W Y\ RHEW IEbIYW
+RUPLV OH JOLVVHPHQW VLWXp HQ ]JRMWI XQRDGLEpHO F R R QHQG
FHV VHFWHXUV VRQW VLWXpV HQ GRPPQB HG R WHK\GW LWHXIUj @H ROHHMA
YDOOpPH (®HRYHOGIDOpPD WUgV IRUW OH %5*0 U H FPRSROMDIONGHHU O Q \
ORXYHOOHVY FROVWUXFWLROV HW GI{DXJPHQWHU OD SRSXODWLR

/fDOpD IRUW UHSUpVHQWH GX WHPHMNRLEHYV & QWHNM JRW VI
FDUWRJUDSKLpHY GHV IRUPDWLRQV PDUMHXYVHV BIMWQ GIHWT X3H QW ¥
IRUPDWLRQV ILQHV HW GHV SHQWHV VXSpQMHXSDHMNV L F X O L g8JHHWF
FRQFHQWUpPHY VXU OHV YHUVDQWYV GHOGBVY\D G®p& DGHeQM, COp VX
zones d’'aléas fort sont réputées inconstructibles FHSHQGDQW FRPSWH WHQX G.
ORFBHV 1ROHV VROW Xs&bEdrghiditiddE O HV

/IfDOpD PR\HQ UHSUpVHQWH GX WHUAQHRVHRQW HGH® MI@HYWR +
FDUWRJUDSKLpHV GHV IRUPDWLRQV ILQHV BX WGHLIQ |IBBIP BWQRG
VXSpULHXUHV&HYV JROHV VROW XUEDQLVDEOHV VRXV UpVHUYH
GLVSRVLWLROV HW PHVXUHYV GH SUpYHQWLRQ GTRUGUH JpQpUDOC
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&DUDFWpULVDWLR @ HHWO® B O B WIWDD IV HWBFHKF WH XU GT$OW

(QILQ OfDOpD IDLEOH UHSUpPVHQWWVHQVEIXHWEHBHWRLGH [R®D N YD
HVW LQIPULHXUH | KRUV PDUQHV XRHOHV SHIQW ISV pWRIMW H. C
IRUPDWLRQV JURVVLQUHV RX GH VHFWHXURQRY MW REVRDW hR
OYDIIOHXUHPHQW (OOHV VRQW SULQFLGDH HMH QXYW VA M 3 OHDWHQ X
$XFXOH SUHVFULSWLRQ SDUW L FXO LFqt HQHNHSAFE BB F@ HS UL Q F L
SUPpFDXWXR@®RQVLVWH j pYLWHU GH JpQpUHGT®RY @DIfLPHQ VY QR
FRQWU{OpV

(Q IRQFWLRQ GH OJLQWHQVLWpP GH ODQMpVGCHVXVqGPWD LOW pt-
SURSRVpHV SRXU OHV FRQVWUXFWLRQV QHXYHV HW RX H[LVWDQ
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&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HUWBHHKE W H X U (

%LEOLRJUDSK

&DUWDQ@Db4l. & &DUWRJUDSKLH GH O DOpD PRXWYHXHMHW GH W
G $UV 6XU ORVHOOH %5*0 53 )5
&UX] OHUP\ ' *OLVVHPHQW GH WHUUUDLQ ORW L \$\OHAPNHIQMF KGR P D

SDSSRUW ILQDO
JRXFDXOW $ G5DRXOWFWLRQQDLUH GH JpRORJLH '812'

*UDEHQVWDHWWHUOPWKRGRORJLH GH FDUDFWpPpULWHWWRQ UDH @ v
GDQV OH 6XQGJDX GDQV OH FDGUH GTXQ 335 VXU OH VHFWHXU G

ODWKRQ & JRXUQLIJXHW * HW 1p&MO®HFRANHFKQLTXH GH FDUDFV
O DOpD PRXYHPHQW GH WHUUDLQ VXU OD &RPRXFQDXWp 8UE
%5*0 53 )5

ODXULQ * OHVVLQ 030DQ GH 3UpYHQWLRQ GHV 5LVTXHHWIDW X L
/IDUJXH +DXW 5KLQ eYDOXDWLRQ HW FDWMQRVV DS KL HVHILH DQ
%5%0 5

OLQLVWQqQUH GH O $PpQDJHPHQW GX 7HUULWRLUOHQ HWWV@EH G HQ
O eTXLSHPHQW GHV 7UDQVSRUWY HW*&XG/HR OHRMHKERWGERORILTXH :
SUpYHQWLRQ GHV ULVTXHV QDWXUHOV B3WHUUIDALTX HD GRHF XR K QHV
J)UDQoDLVH

3KLOOLSSR®@QaDW * JRQGDWLRQV HW RXYUDJHV HQ WHUUH
eGLWLRQV (\UROOHYV

7TKHREDOG 1 &DUWH JpRORJLTXH G $OWNLUFKH *pRERJLVIDX K R\
G $OVDFH /RUUDLQH

%5*0 53 )5 5DSSRUW ILQDO






&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HUWBHHKE W H X U (

$QQH[H

&DUWH GHV SHQWHY LVVXHV GX 01°
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&DUDFWpULVDWLR® HMWOG B O B UILWDDL IV HUWBHKE W H X U (
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&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HUWBHHKE W H X U (

$QQH[H

&DUWH OLWKRORJLTXH GX VHFWHXU
FDUWH JpRORJLTXH KDUPRWOdLVpH
GX %5*0 HW GHV UHOHYpV C
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&DUDFWpULVDWLR® HMHWOG B O/ B UILDDL IV HUWBHKEW H XU G
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&DUDFWpULVDWLR® HMHWOG B O/ B UILODL IV HUWBHHKE W H X U (

$QQH[H

&DUWRJUDSKLH GHV SKpQRPgQH\
HW WDEOHDX GH V\(
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&DUDFWpULVDWLR® HMWOG B O B UILWDDL IV HUWBHKE W H X U (
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&DUDFWpULVDWLR @ HHWO® B O B LIWDD VM HWBAHKF WH XU GT$0OW
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&DUDFWpULVDWLR® HMHWOG B O/ B LILOD IV HUWBHHKE W H X U (

$QQH[H

&DUWH GH VXVFHSWLELOLWp D
GH WHUUDLC
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&DUDFWpULVDWLR® HMHWOG B O/ B UILDDL IV HUWBHKEW H XU G

%5*%0 53 )5 5DSSRUW ILQDO






&DUDFWpULVDWLR® HMHWOG B O/ B LILOD IV HUWBHHKE W H X U (

$QQH[H

&DUWRJUDSKLH GH ODOpD © *OLVVH
VXU OD JRQH GTfp\
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&DUDFWpULVDWLR® HMHWOG B O/ B UILDDL IV HUWBHKEW H XU G
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&HQWUH VFLHQWLILTXH HWUMAWK@QTXBIJLRQDOH *UDQG (VW
DYHQXH &ODXGH *XLpODpHPMWQARQ GH 6WUDVERXUJ

% 3 3DUF GI$FWLYLWp 3RUWH 6XG 9%kW +
2U0pDQV &HGH] )IPK K 3RQW GX 3pDJH
7p0O ZZZ EUJP IU *HLVSROVKHLP )UDQFH

7pO



