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RÉSUMÉ. Un nouvel essai caractérisant l’interface acier-béton est présenté dans ce travail. 
Evitant toute analyse inverse, inconvénient classiquement rencontré lors de l’identification 
de modèles utilisant des essais d’interface, cet essai permet par une géométrie plane de 
procéder à des mesures de champs de déplacement et de déformation par corrélation 
d’images numériques permettant l’identification des mécanismes de rupture directement sur 
l’interface. Dans cette étude, les effets de la rugosité entre surfaces, de la corrosion des 
aciers et de la présence d’une étreinte latérale ont pu être appréhendés. Parallèlement un 
modèle d’interface a été développé et identifié. Une comparaison entre simulations 
numériques et résultats expérimentaux issus de la littérature a permis de mettre en évidence 
les points positifs de la modélisation actuelle mais aussi les défauts de telles approches 
nécessitant des développemenst expérimentaux plus approfondis 
 

ABSTRACT. A new experimental set-up is presented in this work. Avoiding any inverse analysis, 
classical drawback when dealing with pull-out test, the new sample, based on a plane stress 
geometry, allows for digital images analyses and correlation. Displacements and strain fields 
along the interface is then available. Materials kinematics and rupture mechanisms can be 
directly identified. In this study, the effects of surfaces rugosity, corrosion of steel and lateral 
pressure confinement can be analysed. An interface model implemented within a joint finite 
element has been developed and identified using the previous experimental data. Comparison 
with experimental results from literature allows pointing out the advantages and drawbacks 
of numerical modelling implying more experimental investigations. 

 

MOTS-CLÉS : interface acier-béton, essais d’arrachement, éléments joints 
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1. Introduction 

&RQVLGpUDQW� OHV�PRGHV� GH� UXSWXUH� SUREDEOHV� G¶XQH� VWUXFWXUH� HQ� EpWRQ� DUPp�� OD�
SHUWH� G¶DGKpUHQFH� FRQVWLWXH� OH�PpFDQLVPH� FHUWDLQHPHQW� OH�PRLQV� ELHQ�PRGpOLVp� HW�
LGHQWLILp��'DQV�OD�GHVFULSWLRQ�GH�OD�GpJUDGDWLRQ�HW�GH�OD�UXSWXUH�GHV�]RQHV�G¶LQWHUIDFH��
GLIIpUHQWV� W\SHV� GH� PRGqOHV� SHXYHQW� rWUH� LQWURGXLWV� GDQV� O¶DQDO\VH��� O¶DSSURFKH�
YROXPLTXH���RX���'�� OHV�pOpPHQWV�GH�FRQWDFW��GH�MRLQWV�RX�G¶LQWHUIDFHV��$OOL[�et al.�
������ &R[� 	� +HUPDQQ� ������� 'X� EHVRLQ� GH� FRXSOHU� OHV� HIIHWV� PpFDQLTXHV� HW�
FKLPLTXHV� GH� SHUWH� G¶DGKpUHQFH� SDU� R[\GDWLRQ� GHV� DFLHUV� SDU� H[HPSOH�� OD�
PRGpOLVDWLRQ� GHV� PDWpULDX[� G¶LQWHUIDFH� UpFODPH� GH� SOXV� HQ� SOXV� GH� UDIILQHPHQW��
/¶LGHQWLILFDWLRQ�GHV�PRGqOHV�G¶LQWHUIDFH��VRXYHQW�UpDOLVpH�VXU�GHV�HVVDLV�µVWUXFWXUHV¶�
GH� W\SH� SXOO�RXW�� QH� SHXW� V¶HIIHFWXHU� TXH� SDU� DQDO\VH� LQYHUVH�� $LQVL�� OHV� GLIIpUHQWV�
HIIHWV� GHV� FRQWUDLQWHV� GH� FLVDLOOHPHQW�� GHV� FRQWUDLQWHV� ODWpUDOHV� GH� VHUUDJH� �QRQ�
PDvWULVpHV�� HW� GHV� HIIHWV� FKLPLTXHV� GH� FRUURVLRQ� QH� SHXYHQW� rWUH� DLVpPHQW�
GLVFULPLQpV�� 'DQV� FHW� RSWLTXH�� XQ� QRXYHDX� GLVSRVLWLI� G¶LGHQWLILFDWLRQ� GLUHFWH� GH�
UXSWXUHV�G¶LQWHUIDFH� D� pWp�GpYHORSSp� �2XJORYD��������&HW�HVVDL��SDU�GHV�FRQGLWLRQV�
OLPLWHV� DGpTXDWHV�SHUPHW�XQ�FRQWU{OH�GX� UDSSRUW�HQWUH�FRQWUDLQWH�GH�FLVDLOOHPHQW�HW�
FRQWUDLQWH�QRUPDOH�j�OD�VXUIDFH�GH�UXSWXUH��6D�JpRPpWULH�SDUWLFXOLqUH�SHUPHW�DXVVL�GHV�
PHVXUHV� GH� FKDPSV� SDU� FRUUpODWLRQ� G¶LPDJHV� QXPpULTXHV�� &HUWDLQHV� LQIRUPDWLRQV�
QpFHVVDLUHV�j�OD�PRGpOLVDWLRQ�WHOOH�TXH�O¶pSDLVVHXU�GH�OD�FRXFKH�G¶LQWHUIDFH�GpJUDGpH�
SHXYHQW�DLQVL�rWUH�GLUHFWHPHQW�PHVXUpHV�VHORQ�OH�W\SH�G¶LQWHUIDFH�HW�GH�UXJRVLWp��

'HV�HVVDLV�SHUPHWWDQW�GH�PHWWUH�HQ�pYLGHQFH�OHV�HIIHWV�GpFRXSOpV�GH�OD�UXJRVLWp��
GHV� FRQWUDLQWHV� ODWpUDOHV�� HW� GH� OD� GpJUDGDWLRQ�FKLPLTXH� VRQW�SUpVHQWpV��8Q�PRGqOH�
G¶LQWHUIDFH� FRXSODQW� FHV� GLIIpUHQWV� PpFDQLVPHV� VRXUFHV� GH� UXSWXUH� D� DLQVL� SX� rWUH�
LGHQWLILp�HW�YDOLGp�j�O¶pFKHOOH�ORFDOH�GH�O¶pSURXYHWWH��5DJXHQHDX�HW�DO���������

2. Identification expérimentale de l’interface acier par mesure de champs 

2.1. Dispositif expérimental 

/HV� FODVVLTXHV� HVVDLV� G¶DGKpUHQFH� DFLHU� EpWRQ� QH� SHUPHWWHQW� SDV� XQH�
LGHQWLILFDWLRQ� GLUHFWH� GHV� SURSULpWpV� PpFDQLTXHV� GH� O¶LQWHUIDFH� GX� IDLW� PrPH� GX�
FDUDFWqUH�VWUXFWXUHO�GH�FHV�HVVDLV��FRPPH�OHV�HVVDLV�SXOO�RXW��WLUDQW��RX�SDU�IOH[LRQ���
SRLQWV� �(OLJHKDXVHQ�et al.�������0DOYDU�������%DPRQWH�et al.��������'HV�DQDO\VHV�
QXPpULTXHV� GH� FHV� HVVDLV�PRQWUHQW� XQH� WUqV� IRUWH� LQKRPRJpQpLWp�GHV� FRQWUDLQWHV� OH�
ORQJ�GH�O¶LQWHUIDFH��'H�SOXV��GHV�PHVXUHV�SK\VLTXHV�VRQW�UHQGXHV�LPSRVVLEOHV�GH�SDU�
OD�SUpVHQFH�PrPH�GX�EpWRQ�GH�FRXYHUWXUH�HQWRXUDQW�OD�]RQH�G¶pWXGH��/D�YRORQWp�GH�
YRXORLU� DFFpGHU� GLUHFWHPHQW� j� GHV� TXDQWLWpV� FLQpPDWLTXHV� HQWUH� OHV� PDWpULDX[� HQ�
SUpVHQFH� UHQG� LPSRVVLEOH� OD� FRQILJXUDWLRQ� GH� W\SH� D[LV\PpWULTXH��'¶DXWUH� SDUW�� GX�
IDLW� GH� FRQGLWLRQV� OLPLWHV� LQDGDSWpHV� HW� PDO� PDvWULVpHV�� XQ� FRQILQHPHQW� ODWpUDO�
LQKRPRJqQH�DSSDUDvW�OH�ORQJ�GH�O¶LQWHUIDFH�HQJHQGUDQW�XQ�pWDW�GH�FRQWUDLQWH�OXL�PrPH�



,GHQWLILFDWLRQ�GLUHFWH�GHV�PpFDQLVPHV�GH�UXSWXUH�j�O¶LQWHUIDFH�DFLHU�EpWRQ�������

LQKRPRJqQH� HW� VXSSRUWDQW� XQH� pWUHLQWH� ODWpUDOH� SDUDVLWH� HPSrFKDQW� WRXWH� PHVXUH�
REMHFWLYH�GH�OD�UpVLVWDQFH�DX�FLVDLOOHPHQW�GH�FHV�]RQHV�G¶LQWHUIDFH���

3DUWDQW� GH� FHV� FRQVLGpUDWLRQV�� XQ� QRXYHO� HVVDL� G¶DGKpUHQFH� DFLHU�EpWRQ� D� pWp�
LPDJLQp��SHUPHWWDQW�SDU�XQH�JpRPpWULH�SODQH�GH�SURFpGHU�j�GHV�PHVXUHV�GH�FKDPSV�
GH� W\SH� GpSODFHPHQW� HW� GpIRUPDWLRQ� OH� ORQJ� GH� O¶LQWHUIDFH� HW� SDU� GHV� FRQGLWLRQV�
OLPLWHV� HW� GH� FKDUJHPHQW� DGDSWpV� �WULSOH� URWXOH�� GH� SUpYHQLU� WRXWH� RFFXUUHQFH� GH�
FRQWUDLQWH� ODWpUDOH� SDUDVLWH�� YRLU� SDU� XQ� GLVSRVLWLI� GH� FKDUJHPHQW�RUWKRJRQDO�GH� OHV�
LPSRVHU��/D�ILJXUH���PRQWUH�OD�JpRPpWULH�GH�O¶pSURXYHWWH��7URLV�EDUUHV�HQ�DFLHU�VRQW�
IL[pHV�HQ�URWDWLRQ�OLEUH�j�OD�PDFKLQH�GH�WUDFWLRQ����EDUUHV�DVVXUHQW�OH�PDLQWLHQ�JpQpUDO�
GH� O¶pSURXYHWWH� HW� OD� WURLVLqPH� HVW� FHOOH� VXU� ODTXHOOH� OH� WHVW� G¶DGKpUHQFH� HVW�
HIIHFWLYHPHQW� UpDOLVp�� /D� JpRPpWULH� GH� O¶pSURXYHWWH� SHUPHW� XQ� SRVLWLRQQHPHQW� DLVp�
G¶XQH�FDPpUD�&&'�SHUPHWWDQW�OD�SULVH�G¶LPDJHV�QXPpULTXHV�XWLOLVpHV�XOWpULHXUHPHQW�
ORUV�G¶DQDO\VHV�SDU�LQWHUFRUUpODWLRQ��

�
�

)LJXUH�����(SURXYHWWH�HQ�FRQWUDLQWH�SODQH�G¶HVVDLV�G¶DGKpUHQFH�DFLHU�EpWRQ��

2.2.. Mesures de champs et résultats expérimentaux 

'LIIpUHQWHV�UXJRVLWpV�HQWUH�O¶DFLHU�HW�OH�EpWRQ�RQW�SX�rWUH�WHVWpHV���OLVVHV��FRUURGpHV�
HW�QHUYXUpHV��/D�ILJXUH���PRQWUH�OHV�UpSRQVHV�HQ�WHUPH�G¶HIIRUW�GpSODFHPHQW��

 
Trois rugosités différentes 
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'pSODFHPHQW��PP� �
)LJXUH�����(IIRUW�GpSODFHPHQW�HQ�WrWH�SRXU�WURLV�UXJRVLWpV�GLIIpUHQWHV��

8QH�FDPpUD�QXPpULTXH�������[������SL[HOV��D�pWp�XWLOLVpH�SRXU�SUDWLTXHU�j�GHV�
PHVXUHV� GH� FKDPSV� GDQV� OD� ]RQH� G¶LQWpUrW� GH� O¶LQWHUIDFH�� /HV� LPDJHV� RQW� pWp�
DQDO\VpHV� XWLOLVDQW� OH� ORJLFLHO� &255(/,/07� �+LOG� ������� EDVp� VXU� XQH� DSSURFKH�
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PXOWL�pFKHOOH�GHV�]RQHV�G¶pWXGHV��LO�SHUPHW�GH�GpWHUPLQHU�OHV�GpSODFHPHQW�HW�FKDPSV�
GH�GpIRUPDWLRQV�OH�ORQJ�GH�O¶LQWHUIDFH��3RXU�OHV�GHX[�W\SHV�H[WUrPHV�GH�UXJRVLWp��OHV�
ILJXUHV���HW���PRQWUHQW�XQ�FKDPS�GH�GpIRUPDWLRQ�LQWHUSROp�GDQV�OD�GLUHFWLRQ��;��HW�
�<��� 3DU� DQDO\VH� G¶LPDJHV�� GHV� GLVFRQWLQXLWpV� GH� GpSODFHPHQW� VRQW� DSSDUXHV� DX[�
LQWHUIDFHV�DYDQW�OH�SLF�GDQV�OH�GLDJUDPPH�HIIRUW�GpSODFHPHQW��

� �
'pIRUPDWLRQ�D[LDOH�QRUPDOH�SRXU�)PD[��� 'pIRUPDWLRQ�D[LDOH�QRUPDOH�SRXU�)PD[�

�
)LJXUH�����'pIRUPDWLRQV�SDU�FRUUpODWLRQ�G¶LPDJHV�QXPpULTXHV�OH�ORQJ�GH�O¶LQWHUIDFH���

LQWHUIDFH�OLVVH�
�

� �
'pIRUPDWLRQ�D[LDOH�QRUPDOH�SRXU�)PDV� 'pIRUPDWLRQ�ODWpUDOH�QRUPDOH�SRXU�

)PD[�
�

)LJXUH�����'pIRUPDWLRQV�SDU�FRUUpODWLRQ�G¶LPDJHV�QXPpULTXHV�OH�ORQJ�GH�O¶LQWHUIDFH���
LQWHUIDFH�QHUYXUpH�

,O�DSSDUDvW�GH� O¶DQDO\VH�SDU�FRUUpODWLRQ�G¶LPDJHV�QXPpULTXHV�XQH�]RQH�GH�EpWRQ�
DIIHFWpH� SDU� OD� UXSWXUH� G¶DGKpUHQFH� GpSHQGDQW� GH� OD� UXJRVLWp� GH� O¶LQWHUIDFH�� &HWWH�
ORQJXHXU�GpQRWpH� wl �GDQV�OD�VXLWH�HVW�DSSUR[LPDWLYHPHQW�pJDOH�j� mmlw ��� SRXU�
OH� FDV� GHV� EDUUHV� QHUYXUpHV�� 'HV� DQDO\VHV� QXPpULTXHV� EDVpHV� VXU� XQH� DSSURFKH�
pOpPHQWV� ILQLV� HW� pOpPHQWV�GLVFUHWV�GH� O¶LQWHUIDFH� D� FRQGXLW� j� FHWWH�PrPH�YDOHXU�GH�
]RQH�DIIHFWpH�GDQV�OH�FDV�GH�QHUYXUHV��5DJXHQHDX�et al. �������

interface 



,GHQWLILFDWLRQ�GLUHFWH�GHV�PpFDQLVPHV�GH�UXSWXUH�j�O¶LQWHUIDFH�DFLHU�EpWRQ�������

'H� OD� PrPH� PDQLqUH�� OHV� LQIOXHQFHV� VXU� OD� UpVLVWDQFH� j� O¶DUUDFKHPHQW� G¶XQH�
pWUHLQWH�ODWpUDOH�HW�FHOOH�G¶XQH�FRUURVLRQ�DFFpOpUpH�LQ�VLWX�RQW�SX�rWUH�PHVXUpHV�SRXU�
FHW� HVVDL��/D� ILJXUH� VXLYDQWH�SUpVHQWH� OHV� UpVXOWDWV� H[SpULPHQWDX[�REWHQXV� VXU� FHWWH�
pSURXYHWWH�FRQFHUQDQW�FHV�GHX[�PRGHV�GH�GpJUDGDWLRQ�GH�O¶LQWHUIDFH��
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GLVSODFHPHQW�������P� �
)LJXUH�����,QIOXHQFH�GH�OD�FRUURVLRQ��D��SRXU�GLIIpUHQWV�pWDWV�GH�FRUURVLRQ�HW�GH�

O¶pWUHLQWH�ODWpUDOH��E��VXU�XQH�EDUUH�G¶DFLHU�OLVVH�
�

/D�FRUURVLRQ�DSSOLTXpH�LQ�VLWX��GRQW�OH�QLYHDX�G¶DWWDTXH�D�pWp�PHVXUp�VXLYDQW�XQH�
ORL�GH�)DUDGD\��UHSURGXLW�ELHQ�XQ�PpFDQLVPH�FODVVLTXH�GH�OpJqUH�DXJPHQWDWLRQ�SRXU�
GH�IDLEOHV�QLYHDX[�GH�FRUURVLRQ�FRUUHVSRQGDQW�DX�UHPSOLVVDJH�GH�OD�SRURVLWp�GDQV�OD�
]RQH� G¶LQWHUIDFH� SXLV� j� XQH� VRXGDLQH� FKXWH� GH� UpVLVWDQFH� DX� FLVDLOOHPHQW� GX� IDLW�
PrPH� GH� OD� ILVVXUDWLRQ� ORQJLWXGLQDOH� SURYRTXpH� SDU� OD� FURLVVDQFH� GH� SURGXLWV� GH�
FRUURVLRQ��

/HV�HIIHWV�GH� OD�FRQWUDLQWH� ODWpUDOH�VRQW�UHWURXYpV�LFL�SHUPHWWDQW�GH�SDUIDLWHPHQW�
JpUHU� OH� QLYHDX� GH� FRQILQHPHQW� GH� O¶LQWHUIDFH�� 8WLOLVDQW� XQ� GLDJUDPPH� GH� 0RKU�
&RXORPE��XQH� FRKpVLRQ�GH������03D�HW�XQ� DQJOH�GH� IURWWHPHQW� LQWHUQH�GH�����RQW�
DLQVL�SX�rWUH�LGHQWLILp�H[SpULPHQWDOHPHQW��

3. Modélisation de l’interface acier béton 

3.1. Lois de comportement et éléments finis 

/HV� PRGqOHV� G¶LQWHUIDFH� GDQV� OD� OLWWpUDWXUH� QpFHVVLWHQW� GH� V¶LQWpUHVVHU� j� GHX[�
DVSHFWV� FRPSOpPHQWDLUHV� TXH� VRQW� OHV� ORLV� GH� FRPSRUWHPHQW� HW� OD� FLQpPDWLTXH� GH�
GpSODFHPHQWV� HQWUH� OHV� PDWpULDX[�� 8WLOLVDQW� GHV� HVVDLV� FODVVLTXHV� GH� UXSWXUH�
G¶LQWHUIDFH�W\SH�SXOO�RXW��VHXOV�GHV�PRGqOHV�JOREDX[�H[SULPpV�HQ�WHUPH�GH�WUDFWLRQ�
VDXW�GH�GpSODFHPHQW� VRQW�XWLOLVpV� �&R[�	�+HUPDQQ��������(Q�FH�FDV��GHV�DQDO\VHV�
LQYHUVHV� VRQW� REOLJDWRLUHV� VL� GHV� ORLV� GH� FRPSRUWHPHQW� G¶LQWHUIDFH� GRLYHQW� rWUH�
LGHQWLILpHV��'pVLUDQW�V¶DEVWHQLU�GHV�FODVVLTXHV�LQFRQYpQLHQWV�QXPpULTXHV�G¶LQVWDELOLWp�



�������

OLpV� j� O¶XWLOLVDWLRQ� G¶pOpPHQWV� GH� FRQWDFW�� O¶XWLOLVDWLRQ� GH� ORLV� GH� FRPSRUWHPHQW�
FODVVLTXHV� H[SULPpHV� HQ� FRQWUDLQWH�GpIRUPDWLRQ� VXU� O¶LQWHUIDFH� D� VHPEOp� XQ� FKRL[�
SUDJPDWLTXH�DVVXUDQW�XQH�UREXVWHVVH�LPSRUWDQWH�j�O¶LQWpJUDWLRQ�QXPpULTXH��(Q�FH�FDV��
FRQFHUQDQW�GHV�pOpPHQWV�G¶LQWHUIDFH��XQH�ORQJXHXU�LQWHUQH��OLpH�j�OD�WDLOOH�GH�OD�]RQH�
GH�EpWRQ�DIIHFWpH�GRLW�rWUH�LQWURGXLWH�SHUPHWWDQW�GH�GpILQLU�OD�QRWLRQ�GH�GpIRUPDWLRQ�
GDQV� XQ� pOpPHQW� G¶pSDLVVHXU� QXOOH�� $SSOLTXpH� j� XQ� pOpPHQW� GpJpQpUp� j� �� Q°XGV�
�5DJXHQHDX�et al.��������OHV�GpIRUPDWLRQV�QRUPDO�HW�GH�FLVDLOOHPHQW�VRQW�VLPSOHPHQW�
REWHQXHV�SDU���

w
N l

v' H �HW�
wl

u' WH �

�
)LJXUH����(OpPHQW�G¶LQWHUIDFH�GpJpQpUp�j���QRHXGV��

�
/D� ORL�GH�FRPSRUWHPHQW�UpJLVVDQW� OD�UHODWLRQ�HQWUH�FRQWUDLQWH�HW�GpIRUPDWLRQ�HVW�

EDVpH�VXU�OD�PpFDQLTXH�GH�O¶HQGRPPDJHPHQW�LQWURGXLVDQW�XQH�ILVVXUDWLRQ�HQ�PRGH�,�
HW�,,��/H�FRXSODJH�GH�O¶HQGRPPDJHPHQW�HW�GX�IURWWHPHQW�LQWHUQH�SHUPHW�GH�SUHQGUH�
HQ� FRPSWH� OH� FRPSRUWHPHQW� K\VWpUpWLTXH� GH� O¶LQWHUIDFH� VRXV� FKDUJHPHQW� F\FOLTXH�
DLQVL�TXH�OHV�HIIHWV�GH�FRQILQHPHQW�ODWpUDO��

3.1. Comparaisons essais-calculs 

'HV� VLPXODWLRQV� QXPpULTXHV� RQW� pWp� HIIHFWXpHV� FRQVLGpUDQW� XQH� DSSURFKH�
PpVRVFRSLTXH� GH� OD� GpJUDGDWLRQ� GH� OD� MRQFWLRQ� DFLHU�EpWRQ�� /D� ORQJXHXU� LQWHUQH�

mmlw ��� �LGHQWLILpH�SUpDODEOHPHQW�D�pWp�XWLOLVpH�GDQV�OHV�VLPXODWLRQV�QXPpULTXHV�
VXLYDQWHV��/D�VLPXODWLRQ�GH�O¶HVVDL�G¶DUUDFKHPHQW�D�pWp�UpDOLVpH�VDQV�pWUHLQWH�ODWpUDOH��
OD�FDUWH�GHV�FRQWUDLQWHV�GH�FLVDLOOHPHQW�DX�SLF�GH�O¶HIIRUW�DLQVL�TXH�OD�UpSRQVH�JOREDOH�
HQ�WHUPH�G¶HIIRUWV�GpSODFHPHQW�VRQW�SUpVHQWpHV�GDQV�OD�ILJXUH�VXLYDQWH��
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'LVSODFHPHQW��PP� �
)LJXUH����6LPXODWLRQ�GH�O¶HVVDL�G¶LQWHUIDFH�VXU�SODTXH���D��FRQWUDLQWH�GH�

FLVDLOOHPHQW���E��FRPSDUDLVRQ�HVVDLV�FDOFXOV�
/¶LQIOXHQFH�GHV�HIIHWV�G¶XQH�FRQWUDLQWH�ODWpUDOH�D�SX�rWUH�LGHQWLILpH�SUpDODEOHPHQW��

$ILQ�GH�YDOLGHU�OD�PRGpOLVDWLRQ�SDU�pOpPHQW�G¶LQWHUIDFH�j���Q°XGV�GpJpQpUpV�HW�GH�OD�
ORL�GH�FRPSRUWHPHQW��GHV�HVVDLV�G¶DUUDFKHPHQW�j�SUHVVLRQ�ODWpUDOH�RQW�pWp�VLPXOpV��/D�

v'

u'



,GHQWLILFDWLRQ�GLUHFWH�GHV�PpFDQLVPHV�GH�UXSWXUH�j�O¶LQWHUIDFH�DFLHU�EpWRQ�������

%RUGHULH� 	� 3LMDXGLHU�&DERW� ������� /D� ILJXUH� �� PRQWUH� OHV� UpSRQVHV� HQ� WHUPH�
G¶pIIRUW�GpSODFHPHQW�SRXU� OHV�HVVDLV�HW� OHV�FDOFXOV�DLQVL�TX¶XQH�DQDO\VH�TXDQWLWDWLYH�
VXU�OD�UHSURGXFWLRQ�GHV�YDULDWLRQV�GH�FRQWUDLQWHV�DX�SLF�HW�GH�GpSODFHPHQW��
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�
)LJXUH����6LPXODWLRQ�G¶XQ�HVVDL�G¶DUUDFKHPHQW�SRXU�GLIIpUHQWV�G¶pWUHLQWHV�

ODWpUDOHV��/D�%RUGHULH�	�3LMDXGLHU�&DERW���������D��HIIRUWV�GpSODFHPHQWV���E��
VLPXODWLRQ�GH�OD�FRQWUDLQWH�DX�SLF���F��VLPXODWLRQ�GX�SODFHPHQW�DX�SLF�

$X�UHJDUG�GHV�FRPSDUDLVRQV�H[SpULPHQWDOHV��LO�DSSDUDvW�FODLUHPHQW�TXH�OHV�DOOXUHV�
JpQpUDOHV�GHV� FRXUEHV� H[SpULPHQWDOHV� VRQW� UHWURXYpHV�SDU� OD�PRGpOLVDWLRQ�pOpPHQWV�
ILQLV�� VXUWRXW� FRQFHUQDQW� OD� UHSURGXFWLRQ� GHV� HIIRUWV� DX� SLF� HQ� IRQFWLRQ� GX� WDX[� GH�
FRQILQHPHQW�� 3DU� FRQWUH�� FRQFHUQDQW� OHV� GpSODFHPHQWV�� FHV� GHUQLHUV� VRQW� ODUJHPHQW�
VRXV�pYDOXpV� SRXU� GHV� IRUWV� WDX[� GH� FRQILQHPHQW� ODWpUDO�� /D� WDLOOH� GH� OD� ]RQH�
GpJUDGpH�� LQWURGXLWH� GDQV� OD� PRGpOLVDWLRQ� pOpPHQWV� ILQLV�� D� pWp� LGHQWLILpH� VXU� GHV�
HVVDLV�VDQV�pWUHLQWH�ODWpUDOH��,O�VHPEOH�TXH�FHWWH�GHUQLqUH�VRLW�DIIHFWpH�HOOH�DXVVL�SDU�OH�
QLYHDX�G¶pWUHLQWH�ODWpUDOH��8QH�LGHQWLILFDWLRQ�SDU�FRUUpODWLRQ�G¶LPDJHV�VRXV�GLIIpUHQWV�
WDX[� GH� FRQILQHPHQW� VHPEOH� GRQF� QpFHVVDLUH� DILQ� G¶HQYLVDJHU�� DX� QLYHDX� GH� OD�
PRGpOLVDWLRQ�� XQH� pYROXWLRQ� GH� FHWWH� ORQJXHXU� LQWHUQH� GpSHQGDQW� GX� QLYHDX�
G¶pWUHLQWH��

4. Conclusion 

'DQV� OH� EXW� G¶pYLWHU� WRXWH� DQDO\VH� LQYHUVH� G¶HVVDLV� G¶DGKpUHQFH� FDUDFWpULVDQW�
O¶LQWHUIDFH�DFLHU�EpWRQ��XQ�QRXYHDX�GLVSRVLWLI�H[SpULPHQWDO�D�pWp�LPDJLQp��&H�GHUQLHU��
DEDQGRQQDQW� OHV� FODVVLTXHV� JpRPpWULHV� D[LV\PpWULTXHV�� SHUPHW� GH� SURFpGHU� j� GHV�
PHVXUHV�SK\VLTXHV�GH�FKDPSV�GH�GpSODFHPHQW�GLUHFWHPHQW�SDU�FRUUpODWLRQ�G¶LPDJHV�
QXPpULTXHV��%pQpILFLDQW�GH�FRQGLWLRQV�OLPLWHV�DGpTXDW��FHW�HVVDL�pYLWH�O¶DSSDULWLRQ�GH�
WRXWH� FRQWUDLQWH� ODWpUDOH� SDUDVLWH� HPSrFKDQW� O¶LGHQWLILFDWLRQ� GH�PRGH� GH� UXSWXUH� HQ�
FLVDLOOHPHQW� SXUH�� 3DU� O¶DSSOLFDWLRQ� G¶HIIRUWV� ODWpUDX[� FRQWU{OpV�� O¶LQIOXHQFH� GH� OD�
FRQWUDLQWH�GH�VHUUDJH�SHXW�rWUH�REMHFWLYHPHQW�REVHUYpH��/D�VLPSOLFLWp�GH�OD�JpRPpWULH�
SHUPHW� DXVVL� G¶DERUGHU� GHV� HIIHWV� GpOLFDWV� WHOV� TXH� FHX[� G¶XQH� FRUURVLRQ� VXU� OD�
UpVLVWDQFH�GH� OD� OLDLVRQ�DFLHU�EpWRQ��6H�EDVDQW� VXU�FHV�REVHUYDWLRQV�H[SpULPHQWDOHV��
XQ� PRGqOH� GH� FRPSRUWHPHQW� G¶LQWHUIDFH� �DX� VHQV� pOpPHQWV� ILQLV� HW� ORLV� GH�
FRPSRUWHPHQW��D�SX�rWUH�LGHQWLILp��&H�GHUQLHU�SHUPHW�GH�ELHQ�UHSURGXLUH�OHV�HIIHWV�GH�
UXJRVLWp�SDU� O¶LQWURGXFWLRQ�G¶XQH�ORQJXHXU�LQWHUQH�GH�]RQH�GpJUDGpH�HW�OHV�HIIHWV�GH�



�������

FRQILQHPHQW� ODWpUDOH�VXU� OD�FRQWUDLQWH�DX�SLF�SDU�XQH� ORL�GH�FRPSRUWHPHQW�FRXSODQW�
HQGRPPDJHPHQW� HW� IULFWLRQ�� 7RXWHIRLV�� LO� VHPEOH� TXH� OD� FLQpPDWLTXH� �WDLOOH� GH� OD�
]RQH�GH�EpWRQ�GpJUDGpH��GH�O¶LQWHUIDFH�VRLW�IRUWHPHQW�DIIHFWpH�SDU�OD�SUpVHQFH�G¶XQH�
pWUHLQWH�ODWpUDOH��'H�SOXV�DPSOHV�LQYHVWLJDWLRQV�GDQV�FH�VHQV�GHYURQW�rWUH�HQWUHSULVHV��
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