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3ODQ�GH�OD�SUpVHQWDWLRQ
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, &RQWH[WH�GH�O¶pWXGH
,, 5DSSHO�VXU�OHV�PRGpOLVDWLRQV�SK\VLTXHV

- Essais pressiométriques en cuve
- Essais triaxiaux à faibles contraintes
- Essais en cuve inclinable

,,, 5DSSHO�VXU�OHV�PRGpOLVDWLRQV�QXPpULTXHV
- Simulation des essais pressiométriques
- Simulation des essais triaxiaux
- Simulation des essais en cuve

,9 $SSOLFDWLRQ�GH�OD�GpPDUFKH�j�O¶pWXGH�G¶XQ�FDV�UpHO
- Le site expérimental de Sallèdes

9 &RQFOXVLRQV�JpQpUDOHV

&)06���/RJLFLHOV��GHV�RXWLOV�SRXU�FDOFXOHU ���$YULO��������$YULO�����



&RQWH[WH�GH�O¶pWXGH�����

)RQGDWLRQ *OLVVHPHQW�DFWLI7HUUDLQ�PHXEOH
6XUIDFH�GH�
JOLVVHPHQW 6XEVWUDWXP�FRPSDFW
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&RQWH[WH�GH�O¶pWXGH�������
LQWHUDFWLRQ�JOLVVHPHQW���RXYUDJH

6ROXWLRQ������ Prendre en compte 

l’action du glissement sur la pile
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)RQGDWLRQ

*OLVVHPHQW�DFWLI

7HUUDLQ�PHXEOH
6XUIDFH�GH�
JOLVVHPHQW 6XEVWUDWXP�FRPSDFW

'LDJUDPPH
GH�SUHVVLRQ

6ROXWLRQ������ Stabiliser le versant 
(confortements lourds, terrassements, 

drainages…)

6ROXWLRQ������ Protéger la fondation 
(viroles avec espace annulaire, soufflets 

protecteurs,…)
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0pFDQLVPH�G¶LQWHUDFWLRQ�VRO�� REVWDFOH
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• (SLHX ��PRGXOH�G¶<RXQJ�GX�SLHX
• ,SLHX ��LQHUWLH�GX�SLHX
• S���SUHVVLRQ�GH�UpDFWLRQ���3 S�%��

6ROXWLRQ������ Prendre en compte l’action du glissement sur la pile
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0RGpOLVDWLRQ�SK\VLTXH
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Essais pressiométriques
�,GHQWLILFDWLRQ�GHV�SDUDPqWUHV�JpRPpFDQLTXHV�

Essais triaxiaux
�,GHQWLILFDWLRQ�GHV�SDUDPqWUHV�JpRPpFDQLTXHV�

Essais sur cuve
�EDQTXH�GH�GRQQpHV�SRXU�O¶RXWLO�QXPpULTXH�
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0RGpOLVDWLRQ�QXPpULTXH
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Simulations des essais en cuve

Simulations pressiométriques

Simulations triaxiales
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%ORFV�FRQVWLWXWLIV�GX
PDVVLI�GH�VRO

0DLOODJH�GLVVRFLp�GX�PRGqOH
GH�FXYH�LQFOLQDEOH

,QWHUIDFHV

2EVWDFOH

7LURLU�ULJLGH

6XEVWUDWXP�IL[H

0DVVLI�GH�VRO
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0RGpOLVDWLRQ��'�
GpURXOHPHQW�GH�OD�VLPXODWLRQ
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'pEXW &UpDWLRQ�pOpPHQWV�
PRGqOH�� LQWHUIDFHV

/RL�GH�FRPSRUWHPHQW�VRO
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&XYH�KRUL]RQWDOH
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PpWKRGHV�G¶DQDO\VH
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/HFWXUH�GHV�SDUDPqWUHV�
VXU�OHV�Q°XGV�GH�O¶REVWDFOH

(VWLPDWLRQ�GHV�FRQWUDLQWHV��(IIRUWV���0RPHQWV

(WXGH�FRPSDUDWLYH��
• 0�IOH[LRQ�H[SpULPHQWDO�	�QXPpULTXH

] \
[ 1
132 14

132 15
132 16

132 17
1 2 8

132 8 4
132 8 5

1 132 8 132 4 132 9 132 5 1 2 : 132 6;< = > =? @A B< C D E

FGH
I J

KL M
N O

PQG
R S

TVU WXY Z [\] Y Z ^U _` X [Ya bcd ef g

TVU WXY Z [\] Y Z ^U b c ef g

TVU WXY Z [\] h X ` e ij U bc ef g
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• GLDJUDPPH�GH�SUHVVLRQ��3�]�
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0RGpOLVDWLRQ��'�
HQVHPEOH�GH�O¶pWXGH
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'LIIpUHQWV�WHVWV�PHQpV�VXU��
• GHQVLWp�GX�PDWpULDX
•JpRPpWULH��WDLOOH��ULJLGLWp��UXJRVLWp
• (IIHWV�GH�.���(��F��M���\
• ,QIOXHQFH�GH�OD�ORL�GH�FRPSRUWHPHQW

2EVHUYDWLRQ�GHV�PrPHV�
SKpQRPqQHV�GH�VXUIDFH��

)/$&�'�����
Step 57867  Model Perspective
11:13:59 Thu Jun 22 2000

Center:
 X: 1.432e-002
 Y: 2.813e-001
 Z: 2.990e-001

Rotation:
 X:   5.000
 Y:   0.000
 Z: 330.000

Dist: 5.756e+000 Mag.:     3.05
Ang.:  22.500

Gp Extra 2
-3.5496e-002 to -3.0000e-002
-3.0000e-002 to -2.5000e-002
-2.5000e-002 to -2.0000e-002
-2.0000e-002 to -1.5000e-002
-1.5000e-002 to -1.0000e-002
-1.0000e-002 to -5.0000e-003
-5.0000e-003 to  0.0000e+000
 0.0000e+000 to  5.0000e-003
 5.0000e-003 to  1.0000e-002
 1.0000e-002 to  1.1567e-002

   Interval =  5.0e-003
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0RGpOLVDWLRQ��'�
HQVHPEOH�GH�O¶pWXGH
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kl mn op qsr t t
Step 55805  Model Perspective
11:20:51 Thu Jun 22 2000

Center:
 X: -5.627e-002
 Y: 2.623e-001
 Z: 4.976e-001

Rotation:
 X:   5.000
 Y:   0.000
 Z: 330.000

Dist: 7.004e+000 Mag.:     7.45
Ang.:  22.500

Contour of SXX
  Gradient Calculation

-9.7532e+001 to -8.0000e+001
-8.0000e+001 to -7.0000e+001
-7.0000e+001 to -6.0000e+001
-6.0000e+001 to -5.0000e+001
-5.0000e+001 to -4.0000e+001
-4.0000e+001 to -3.0000e+001
-3.0000e+001 to -2.0000e+001
-2.0000e+001 to -1.0000e+001
-1.0000e+001 to  0.0000e+000
 0.0000e+000 to  3.9071e+000

   Interval =  1.0e+001

(QWUD[H��%(QWUD[H��%

uv wx yz {s| } }

Step 44842  Model Perspective
11:29:57 Thu Jun 22 2000

Center:
 X: -8.005e-002
 Y: 2.527e-001
 Z: 5.267e-001

Rotation:
 X:   5.000
 Y:   0.000
 Z: 330.000

Dist: 5.896e+000 Mag.:     5.96
Ang.:  22.500

Contour of SXX
  Gradient Calculation

-4.9646e+001 to -4.0000e+001
-4.0000e+001 to -3.5000e+001
-3.5000e+001 to -3.0000e+001
-3.0000e+001 to -2.5000e+001
-2.5000e+001 to -2.0000e+001
-2.0000e+001 to -1.5000e+001
-1.5000e+001 to -1.0000e+001
-1.0000e+001 to -5.0000e+000
-5.0000e+000 to  0.0000e+000
 0.0000e+000 to  1.4542e+000

   Interval =  5.0e+000
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/H�VLWH�H[SpULPHQWDO�GH�6DOOqGHV�����
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� 'HVFULSWLRQ�JpRJUDSKLTXH�HW�JpRORJLTXH�GX�VLWH

3LHX�HQFDVWUp�HQ�SLHG�HW�IL[p�HQ�WrWH��
• /RQJXHXU����P
• 'LDPqWUH�������P
*OLVVHPHQW�GH���P�GH�SURIRQGHXU
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'HVFULSWLRQ�JpRWHFKQLTXH�GX�VLWH�HW�SDUDPqWUHV�UHWHQXV

• 1RPEUHX[�VRQGDJHV
•(VVDLV�SUHVVLRPqWULTXHV

�0pQDUG��3�$�)��

5HPEODL���+UHPEODL  ����P��
J  ������N1�P���F¶  ���N3D��M¶� ����

FRXFKH�GH�VXUIDFH����� �P���
J  ������N1�P���F¶  ����N3D��M¶� ����

FRXFKH�SURIRQGH����� �P���
J  ������N1�P���F¶  ����N3D��M¶� ����
FRXFKH�LQIpULHXUH�VXEVWUDWXP��
LQWHUIDFH�GH�JOLVVHPHQW�M¶� ����

• 0HVXUHV�LQFOLQRPpWULTXHV
•,QVWUXPHQWDWLRQ�GX�SLHX

&RQVWUXFWLRQ�GH�FRXUEHV
3UHVVLRQ�'pSODFHPHQW�j�SDUWLU
GHV�PHVXUHV�H[SpULPHQWDOHV
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/H�VLWH�H[SpULPHQWDO�GH�6DOOqGHV�����
(WDSH�����6LPXODWLRQV�SUHVVLRPpWULTXHV
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/H�VLWH�H[SpULPHQWDO�GH�6DOOqGHV�����
(WDSH�����0RGpOLVDWLRQ��'�DYHF�)ODF�'
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5HPEODL��+UHPEODL ���P�
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• &RQVWUXFWLRQ�GHV�pOpPHQWV���
� VXEVWUDWXP�ULJLGH�� VRO�VDQV�SLHX����FRXFKHV��� UHPEODL�QRQ�SHVDQW

• &RQGLWLRQV�DX[�OLPLWHV
• 3URSULpWpV�JpRPpFDQLTXHV��JFRXFKH��(FRXFKH��FFRXFKH��MFRXFKH�

• 3URSULpWp�GH�O¶LQWHUIDFH��SRVLWLRQQHPHQW�GH�OD�QDSSH�j���P�71

• ,QLWLDOLVDWLRQ�GHV�FRQWUDLQWHV�GDQV�OH�PDVVLI�GH�VRO

• ,QLWLDOLVDWLRQ�SURJUHVVLYH�GX�SRLGV�GX�5HPEODL

• ([FDYDWLRQ�GH�O¶HPSODFHPHQW�GH�O¶REVWDFOH��0LVH�HQ�SODFH�GX�SLHX

• ,PSODQWDWLRQ�GH�© SRLQWV�GH�VXLYL ª��'pSODFHPHQWV��0RPHQWV��FRQWUDLQWHV�«��

• 0RQWpH�GH�OD�QDSSH�SKUpDWLTXH�GH����P�j���P�71�HW�PRXYHPHQWV�GH�VRO�
&)06���/RJLFLHOV��GHV�RXWLOV�SRXU�FDOFXOHU ���$YULO��������$YULO�����
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Scetauroute DGM
Laboratoire 3S

Step 60788  Model Projection
18:22:05 Sun Jun 18 2000

Center:
 X: -2.009e+000
 Y: 2.809e+000
 Z: 7.101e-001

Rotation:
 X:  90.000
 Y:   0.000
 Z:   0.000

Dist: 2.783e+002 Size: 6.087e+000

Plane Origin:
 X: 0.000e+000
 Y: 0.000e+000
 Z: 3.000e+000

Plane Normal:
 X: 1.218e-001
 Y: 0.000e+000
 Z: 9.926e-001

View Title: Plan de coupe  des contours de Sxx

Contour of SXX
  Plane: on
  Gradient Calculation

-3.3539e+002 to -3.0000e+002
-3.0000e+002 to -2.7500e+002
-2.7500e+002 to -2.5000e+002
-2.5000e+002 to -2.2500e+002
-2.2500e+002 to -2.0000e+002
-2.0000e+002 to -1.7500e+002
-1.7500e+002 to -1.5000e+002
-1.5000e+002 to -1.2500e+002
-1.2500e+002 to -1.0000e+002
-1.0000e+002 to -7.5000e+001
-7.5000e+001 to -5.0000e+001
-5.0000e+001 to -2.5000e+001
-2.5000e+001 to  0.0000e+000
 0.0000e+000 to  0.0000e+000

   Interval =  2.5e+001

)/$&�'�����

Scetauroute DGM
Laboratoire 3S

Step 60788  Model Projection
18:24:43 Sun Jun 18 2000

Center:
 X: -4.754e-001
 Y: 8.662e-001
 Z: 7.101e-001

Rotation:
 X:  90.000
 Y:   0.000
 Z:   0.000

Dist: 2.783e+002 Size: 1.995e+000

Plane Origin:
 X: 0.000e+000
 Y: 0.000e+000
 Z: 3.000e+000

Plane Normal:
 X: 1.218e-001
 Y: 0.000e+000
 Z: 9.926e-001

View Title: Plan de coupe  des contours de Sxx

Contour of SXX
  Plane: on
  Gradient Calculation

-3.3539e+002 to -3.0000e+002
-3.0000e+002 to -2.7500e+002
-2.7500e+002 to -2.5000e+002
-2.5000e+002 to -2.2500e+002
-2.2500e+002 to -2.0000e+002
-2.0000e+002 to -1.7500e+002
-1.7500e+002 to -1.5000e+002
-1.5000e+002 to -1.2500e+002
-1.2500e+002 to -1.0000e+002
-1.0000e+002 to -7.5000e+001
-7.5000e+001 to -5.0000e+001
-5.0000e+001 to -2.5000e+001
-2.5000e+001 to  0.0000e+000
 0.0000e+000 to  0.0000e+000

   Interval =  2.5e+001
\

[

\

[

9XHV��HQ�FRXSH�KRUL]RQWDOH�
GHV�FRQWUDLQWHV�V[[HW�YHFWHXUV�GpSODFHPHQWV)/$&�'�����

Scetauroute DGM
Laboratoire 3S

Step 60788  Model Perspective
18:34:33 Sun Jun 18 2000

Center:
 X: 1.894e+000
 Y: 1.066e+000
 Z: 6.258e+000

Rotation:
 X:  20.000
 Y:   0.000
 Z: 330.000

Dist: 2.924e+002 Mag.:     7.45
Ang.:  22.500

Contour of SXX
  Gradient Calculation

-8.9444e+002 to -7.0000e+002
-7.0000e+002 to -6.0000e+002
-6.0000e+002 to -5.0000e+002
-5.0000e+002 to -4.0000e+002
-4.0000e+002 to -3.0000e+002
-3.0000e+002 to -2.0000e+002
-2.0000e+002 to -1.0000e+002
-1.0000e+002 to  0.0000e+000
 0.0000e+000 to  4.2163e-001

   Interval =  1.0e+002

Block Group
remblai

9XHV�GHV�FRQWUDLQWHV�KRUL]RQWDOHV
�GpSODFHPHQW�JOREDO!��UD\RQ�

�� �� �� ��� � �

Scetauroute DGM
Laboratoire 3S

Step 60788  Model Perspective
18:12:56 Sun Jun 18 2000

Center:
 X: -3.707e+000
 Y: 9.600e+000
 Z: 3.518e+000

Rotation:
 X:   0.000
 Y:   0.000
 Z:   0.000

Dist: 2.786e+002 Mag.:     11.6
Ang.:  22.500

Contour of SXX
  Gradient Calculation

-8.9444e+002 to -7.0000e+002
-7.0000e+002 to -6.0000e+002
-6.0000e+002 to -5.0000e+002
-5.0000e+002 to -4.0000e+002
-4.0000e+002 to -3.0000e+002
-3.0000e+002 to -2.0000e+002
-2.0000e+002 to -1.0000e+002
-1.0000e+002 to  0.0000e+000
 0.0000e+000 to  0.0000e+000

   Interval =  1.0e+002
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'pSODFHPHQW�UHODWLI��P�
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D�P
�

YDOHXUV�H[SpULPHQWDOHV
PRGqOH��'��QDSSH
$SSURFKH�0pQDUG
$SSURFKH�3DI�����P

]� �������P�71

Analyse comparative en contrainte : établissement des courbes P-∆Y

����XWLOLVDWLRQ�GHV�PHVXUHV�SUHVVLRPpWULTXHV�GH�W\SH�0pQDUG��IDVFLFXOH����
����XWLOLVDWLRQ�GHV�PHVXUHV�DX�SUHVVLRPqWUH�DXWRIRUHXU
����GRQQpHV�LVVXHV�GHV�VLPXODWLRQV�QXPpULTXHV��SRLQWV�GH�VXLYLV�HQ�FRQWUDLQWH�HW�HQ�GpSODFHPHQW�
����GRQQpHV�REWHQXHV�j�SDUWLU�GHV�PHVXUHV�H[SpULPHQWDOHV
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0RGpOLVDWLRQ�QXPpULTXH��'��
����6LPXODWLRQ�ULJRXUHXVH�GHV�HVVDLV�GH�ODERUDWRLUH��SULVH�HQ�FRPSWH�GHV�HIIHWV��'
����DQDO\VH�GH�O¶LQIOXHQFH�GHV�PrPHV�SDUDPqWUHV�TXH�VXU�OHV�H[SpULPHQWDWLRQV

RX�VXU�OH�FDV�UpHO�pWXGLp
����DQDO\VH�GLUHFWH�VXU�OHV�SUHVVLRQV�HW�FRPSDUDLVRQ�DYHF�OHV�FRXUEHV�3�<�pWDEOLHV

j�SDUWLU�GHV�HVVDLV�SUHVVLRPpWULTXHV�

0RGpOLVDWLRQ�QXPpULTXH��'��
����(VVDLV�SUHVVLRPpWULTXHV��WUqV�ERQQH�FRQFRUGDQFH
����(VVDLV�WULD[LDX[��YDOLGDWLRQ�GX�FKRL[�GH�OD�ORL�GH�FRPSRUWHPHQW

([WUDSRODWLRQ�FDV�UpHOV��
����9DOLGDWLRQ�GH�OD�GpPDUFKH�SDU�O¶pWXGH�GX�VLWH�GH�6DOOqGHV

&)06���/RJLFLHOV��GHV�RXWLOV�SRXU�FDOFXOHU ���$YULO��������$YULO�����

0RGpOLVDWLRQ�SK\VLTXH��VRQGDJHV�HW�HVVDLV��
����(VVDLV�SUHVVLRPpWULTXHV��WULD[LDX[��DXVFXOWDWLRQ���LGHQWLILFDWLRQ�GHV�SDUDPqWUHV
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