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5(680(1�±�(Q�HO�SUHVHQWH�WUDEDMR�VH�SUHVHQWD��GH�IRUPD�EUHYH��OD�FRQVWUXFFLyQ�GH�XQD�SDQWDOOD�YHUWLFDO�FRQ�
PLFURSLORWHV�� HMHFXWDGD�D� ILQ�GH�SRGHU� UHDOL]DU�XQD�H[FDYDFLyQ�GH����P�GH�DOWXUD�SDUD� OD�HGLILFDFLyQ�GH�XQ�

+RVSLWDO�HQ�*UDQDGD��'LFKD�SDQWDOOD�IXH�LQVWUXPHQWDGD�FRQ�LQFOLQyPHWURV�\�HO�WUDEDMR�SUHVHQWD�OD�LQWHUSUHWDFLyQ�

GH� ORV� UHVXOWDGRV� \� GLYHUVDV� KLSyWHVLV� VREUH� ODV� SURSLHGDGHV� JHRWpFQLFDV�� OD� ULJLGH]� GH� OD� SDQWDOOD� \� GH� ORV�

DQFODMHV��HWF���D�ILQ�GH�DMXVWDU�ORV�UHVXOWDGRV�D�ORV�FiOFXORV�GHULYDGRV�GH�HVDV�KLSyWHVLV��)LQDOPHQWH�VH�SURSRQH�

XQD�OH\�GH�HPSXMHV�SDUD�RWURV�FDVRV�IXWXURV�\�VLPLODUHV��

6<1236,6�±�,Q�WKH�SUHVHQW�SDSHU�WKH�FRQVWUXFWLRQ�RI�D�YHUWLFDO�ZDOO�ZLWK�PLFURSLOHV�LV�SUHVHQWHG�EULHIO\��,W�
ZDV�EXLOW�LQ�RUGHU�WR�PDNH�D����P�KLJK�H[FDYDWLRQ�IRU�WKH�FRQVWUXFWLRQ�RI�D�+RVSLWDO�LQ�*UDQDGD��7KLV�ZDOO�ZDV�

LQVWUXPHQWHG�ZLWK�LQFOLQRPHWHUV�DQG�WKH�SDSHU�SUHVHQWV�WKH�LQWHUSUHWDWLRQ�RI�WKH�UHVXOWV�DQG�VHYHUDO�K\SRWKHVHV�

DERXW�WKH�JHRWHFKQLFDO�SURSHUWLHV��WKH�VWLIIQHVV�RI�WKH�ZDOO�DQG�WKH�DQFKRUV��HWF���LQ�RUGHU�WR�DGMXVW�WKH�UHVXOWV�WR�

WKH�FDOFXODWLRQV�GHULYHG�IURP�WKRVH�K\SRWKHVHV��)LQDOO\��DQ�HDUWK�SUHVVXUH�ODZ�LV�SURSRVHG�IRU�IXWXUH�DQG�VLPLODU�

FDVHV��

3DODEUDV�&ODYH�±�0XUR�GH�PLFURSLORWHV��GHIRUPDFLRQHV�HQ�SDQWDOODV��HO�WHUUHQR�GH�*UDQDGD��

.H\ZRUGV�±�0LFURSLOH�ZDOO��ZDOO�GHIRUPDWLRQV��JURXQG�LQ�*UDQDGD��

��±�,1752'8&,Ï1�

'XUDQWH�HO�FRPLHQ]R�GH�OD�VHJXQGD�GHFHQD�GHO�VLJOR�;;,��VH�LQLFLy�OD�FRQVWUXFFLyQ�GHO�+RVSLWDO�

GH�1XHVWUD�6HxRUD�GH�OD�6DOXG�HQ�*UDQDGD��7UDV�XQ�FRQFXUVR�GH�LGHDV�VREUH�HO�VLVWHPD�GH�FRQWHQFLyQ�

GH�OD�H[FDYDFLyQ�TXH�HUD�QHFHVDULR�OOHYDU�D�FDER��D�PHGLD�ODGHUD��DIHFWDQGR�D�UHOOHQRV�DQWUySLFRV�\�D�

OD�FRQRFLGD�)RUPDFLyQ�$OKDPEUD�±�SUHVHQWH�HQ�JUDQ�SDUWH�GH�OD�FLXGDG�±�VH�DGMXGLFy�OD�REUD�D�XQD�

VROXFLyQ�GH�PXUR�FRQVWLWXLGR�SRU�PLFURSLORWHV��FRQ�QLYHOHV�GH�DQFODMH�FDGD�����P��3RVWHULRUPHQWH��

VH�UHIRU]DED�HVH�FRQMXQWR�UHVLVWHQWH�FRQ�XQ�IRUUR�GH�KRUPLJyQ�DUPDGR��'H�HVD�IRUPD�OD�H[FDYDFLyQ�

VH� UHDOL]DED� GH� DUULED� D� DEDMR�� SHUR� FRQ� OD� SDQWDOOD� \D� FRQVWUXLGD�� GH� ��� FP� GH� HVSHVRU�� FX\D�

FRQWULEXFLyQ�GHVWLQDED��SULQFLSDOPHQWH��D�ULJLGL]DU�HO�FRQMXQWR�GH�FDUD�D�SRVLEOHV�DFFLRQHV�VtVPLFDV��

/D�FRQVWUXFFLyQ�GH�OD�REUD�FRUULy�D�FDUJR�GH�&RQVWUXFWRUD�3XHUWD�0RQDLWD��6�/��\�OD�HMHFXFLyQ�

GH�ODV�ODERUHV�GH�FRQWHQFLyQ��PLFURSLORWHV��DQFODMHV��HWF���FRUULy�D�FDUJR�GH�OD�HPSUHVD�HVSHFLDOL]DGD�

6,7(��6��$���TXH�OOHYy�D�FDER�HO�GLVHxR�GH�HVRV�HOHPHQWRV��FRQ�OD�FRODERUDFLyQ�GH�9$//$'$5(6�

,QJHQLHURV��SUR\HFWLVWD�JHQHUDO�GH�OD�REUD��\�GH�&2*2/(0�,QJHQLHUtD��TXH�OOHYy�D�FDER�DOJXQRV�

DQiOLVLV�FRQ�HO�&yGLJR�QXPpULFR�3/$;,6�\�FRQ�HO�FyGLJR�&<3(�SDUD�FiOFXORV�GH�SDQWDOODV�DQFODGDV��

�����������������������������������������������������������
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/D�SDQWDOOD�VH�LQVWUXPHQWy�FRQ���LQFOLQyPHWURV��LQWURGXFLGRV�HQ�ORV�WXERV�GH�DUPDGXUD�GH�FXDWUR�

PLFURSLORWHV��� D� HIHFWRV� GH� FRQWURODU� ORV� GHVSOD]DPLHQWRV� KRUL]RQWDOHV� GHO� PXUR� GH� FRQWHQFLyQ�

GXUDQWH� ODV� H[FDYDFLRQHV� SHUWLQHQWHV�� D� HIHFWRV� GH� FRPSUREDU� OD� VHJXULGDG� GHO� FRQMXQWR�� /D�

LQVWDODFLyQ�GH�ORV� LQFOLQyPHWURV�\�VX�OHFWXUD�FRUULy�D�FDUJR�GH�OD�HPSUHVD�&(026$���&HQWUR�GH�

(VWXGLRV�GH�0DWHULDOHV�\�&RQWURO�GH�2EUD��6�$���)LJXUD�����

'HVGH�HO�SULQFLSLR��JUDFLDV�D�OD�FRODERUDFLyQ�FRQ�6,7(��VH�SHUPLWLy�D�ORV�DXWRUHV�GH�HVWH�WUDEDMR�

TXH�VH�SXGLHUD�GLVSRQHU�GH�GLFKDV�PHGLGDV�SDUD� VX�SURFHVDPLHQWR�H� LQWHUSUHWDFLyQ��GH�FDUD�D�XQ�

PHMRU�GHVDUUROOR�GH�HVWD�LQYHVWLJDFLyQ��HQ�HO�VHQWLGR�GH�SRGHU�GHGXFLU�ORV�SDUiPHWURV�GHO�WHUUHQR�GH�

*UDQDGD��D�WUDYpV�GH�PHGLGDV�GHO�FRPSRUWDPLHQWR�GH�PLFURSLORWHV�WUDEDMDQGR�D�IOH[LyQ��/D�PD\RU�

SDUWH�GH�OR�TXH�DTXt�VH�SUHVHQWD�VH�EDVD�HQ�%RWHOOR���������

�

)LJ����±�3ODQWD�GH�OD�SDQWDOOD�GH�PLFURV�\�GH�OD�VLWXDFLyQ�GH�ORV�LQFOLQyPHWURV�,���D�,���

/RV�PLFURSLORWHV��FRQ�HO�WHUUHQR�GH�OD�)RUPDFLyQ�$OKDPEUD��SXHGHQ�YHUVH�HQ�OD�)LJXUD����HQ�HO�

PRPHQWR�HQ�TXH�VH�GHVFXEULHURQ�SDUD�LQVWDODU�HO�IRUUR�GH�KRUPLJyQ��

(Q�OD�)LJXUD���SXHGHQ�YHUVH�GHWDOOHV�GHO�DQFODMH�GH�EDUUD�XWLOL]DGR�\�GH�OD�SODFD�GH�DQFODMH�\�HQ�

OD�)LJXUD���XQD�PiTXLQD�SHUIRUDQGR�HO�WDODGUR�SDUD�LQVWDODU�XQ�DQFODMH��3RU�~OWLPR��HQ�OD�)LJXUD���

SXHGH�YHUVH�OD�SDQWDOOD�GH�PLFURSLORWHV�FRQ�WRGRV�ORV�QLYHOHV�GH�DQFODMHV�HMHFXWDGRV���

(Q�OD�)LJXUD����VH�KD�HVTXHPDWL]DGR�OD�SDQWDOOD�FRQVWUXLGD�\�OD�SRVLFLyQ�GH�ORV�VLHWH�QLYHOHV�GH�

DQFODMHV�TXH�VH�GLVSXVLHURQ��(Q�OD�SDUWH�VXSHULRU�ODV�ILODV�GH�DQFODMHV�GLVWDQ�����P�HQWUH�Vt��OOHJDQGR�

D�DFRUWDUVH�HVWD�GLVWDQFLD�HQ�OD�SDUWH�LQIHULRU�KDVWD�����P��/D�Pi[LPD�H[FDYDFLyQ��FRQVLGHUDQGR�HO�

WUDVGyV�GH�OD�SDQWDOOD��IXH�GH������P��

/RV� PLFURSLORWHV�� GH� GLiPHWUR� GH� SHUIRUDFLyQ� ���� PP�� WLHQHQ� ODV� VLJXLHQWHV� FDUDFWHUtVWLFDV�

PHFiQLFDV��

x� (�$�� �����������N1�PO��LQ\HFWDGRV���

x� (�,�� ��������N1�P��PO��
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VLHQGR�(� �HO�PyGXOR�GH�GHIRUPDFLyQ�GHO�DFHUR��$� �VHFFLyQ�WUDQVYHUVDO��,� �PRPHQWR�GH�LQHUFLD��

/RV�DQFODMHV�IXHURQ�GH�EDUUD��GH������PP��FRQ�LQFOLQDFLyQ�GH���q��FRQ�XQD�ORQJLWXG�GHO�RUGHQ�

GH������P�\�VHSDUDGRV�GHO�RUGHQ�GH�����P�HQ�XQD�PLVPD�ILOD��FRQ�����N1�GH�FDSDFLGDG��(O�EXOER�

VHOODGR�HV�GHO�����GH�OD�ORQJLWXG�GHO�DQFODMH��3DUD�HO�FiOFXOR�VH�FRQVLGHUD�TXH�JUDQ�SDUWH�GHO�DQFODMH�

HVWi�OLEUH�\�VH�SXHGH�DFRUWDU�HQ�XQ�����GH�VX�ORQJLWXG��

6L�VH�FRQVLGHUD�WUDEDMDQGR�HO�FRQMXQWR�GH�PLFURV�\�GHO�IRUUR�GH�KRUPLJyQ�DUPDGR��HO�SDUiPHWUR�

GH�ULJLGH]�D�IOH[LyQ��(,��DXPHQWD�GHO�RUGHQ�GH�XQ�������6LQ�HPEDUJR�FXDQGR�VH�H[FDYD��HQ�HVFDORQHV�

GH�XQRV�����P��QR�DFW~D�HO�IRUUR��SRU�OR�TXH�VH�SXHGH�FRQVLGHUDU��GHO�ODGR�GH�OD�VHJXULGDG��TXH�pVWH�

DFW~D�GH�IRUPD�VHFXQGDULD�\�QR�LQWURGXFLHQGR�VX�HIHFWR��HQ�XQD�SULPHUD�DSUR[LPDFLyQ��

�

�

)LJ����±�$VSHFWR�GH�OD�SDQWDOOD�GH�PLFURSLORWHV�HQ�XQ�WUDPR�HQ�TXH�VH�OLPSLy�HO�WHUUHQR�SDUD�

FRQVWUXLU�HO�IRUUR�H[WHULRU�

�

)LJ����±�'HWDOOH�GH�DQFODMH�GH�EDUUD�\�SODFD�GH�DQFODMH�
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)LJ����±�0iTXLQD�SHUIRUDQGR�HO�WDODGUR�SDUD�LQVWDODU�XQ�DQFODMH�

�

�

)LJ����±�3DQWDOOD�GH�PLFURSLORWHV�FRQ�WRGRV�ORV�QLYHOHV�GH�DQFODMHV�HMHFXWDGRV�

(Q� HVWRV� DQiOLVLV� VH� KD� WHQLGR� HQ� FXHQWD� OD� FRODERUDFLyQ� GH� OD� OHFKDGD� DOUHGHGRU� GH� ORV�

PLFURSLORWHV��3HUR�GDGD�OD�FHPHQWDFLyQ�GH�OD�)RUPDFLyQ�$OKDPEUD��VROR�VH�KD�FRQVLGHUDGR�XQ�DQLOOR�

GH�YH]�\�PHGLR�HO�GLiPHWUR�QRPLQDO�GHO�PLFURSLORWH��

3DUD�FRQWURODU�ORV�PRYLPLHQWRV��VH�LQVWDODURQ�GHQWUR�GH�OD�SDQWDOOD�FXDWUR�LQFOLQyPHWURV��,���D�,�

���)LJXUD����KDVWD����P�GH�SURIXQGLGDG����P�SRU�GHEDMR�GHO�Pi[LPR�QLYHO�GH�H[FDYDFLyQ���GDGD�OD�

LPSRUWDQFLD�GH�OD�H[FDYDFLyQ��HO�QR�FRQRFHUVH�FRQ�GHWDOOH�ORV�SDUiPHWURV�JHRWpFQLFRV��HWF��1R�VH�

LQVWUXPHQWDURQ�ORV�DQFODMHV��
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)LJ����±�&URTXLV�GH�OD�SDQWDOOD�GH�PLFURSLORWHV�UHDOL]DGD�HQ�HO�+RVSLWDO�GH�*UDQDGD�

��±�0$5&2�*(20(&È1,&2�

6HJ~Q�HO�3UR\HFWR�LQLFLDO��HO�FRUWH�JHRWpFQLFR�PHGLR�VXSRQtD�OD�SUHVHQFLD�GH��

x� 5HOOHQRV�DQWUySLFRV�IORMRV�HQ�OD�SDUWH�VXSHULRU��FX\R�HVSHVRU�VH�FRQVLGHUy�LJXDO�D�����P��\�

DVt�VH�KD�VXSXHVWR�HQ�OD�PD\RUtD�GH�ORV�FDVRV�DQDOL]DGRV��(Q�RWURV�SXQWRV�GH�*UDQDGD��0HWUR�

/LJHUR��VH�KD�OOHJDGR�D������P��

x� /D�)RUPDFLyQ�$OKDPEUD��WtSLFD�GH�*UDQDGD��(VWD�IRUPDFLyQ�YLHQH�D�UHSUHVHQWDU�XQ�FRQMXQWR�

GH�PDWHULDOHV�DUHQR�DUFLOORVRV�FHPHQWDGRV��FRQ�SUHVHQFLD�GH�QLYHOHV�GH�JUDYDV�FHPHQWDGDV��

,QFOX\H�JUDYDV�ILQDV�D�JUXHVDV��FRQ�LQWHUFDODFLRQHV�GH�JUDYDV�DUHQRVDV�\�DUHQDV�OLPRVDV��GH�

HVSHVRU�GHFLPpWULFR�D�PpWULFR��1R�OOHJD�D�VHU�XQD�URFD�FRQJORPHUiWLFD��SHUR�Vt�HV�XQ�VXHOR�

EDVWDQWH�FHPHQWDGR��TXH�DGPLWH�FRUWHV�HQ�YHUWLFDO�GH�GLYHUVRV�PHWURV��VLQ�SUREOHPDV��6X�

SRWHQFLD�SXHGH�OOHJDU�D�����P��(O�JUDGR�GH�FHPHQWDFLyQ�SXHGH�VHU�YDULDEOH��GH�XQ�SXQWR�D�

RWUR�GH�*UDQDGD�\�R�HQ�YHUWLFDO��6X�QRPEUH�GHULYD�GHO�KHFKR�GH�HVWDU�LQVWDODGR�HO�&RQMXQWR�

0RQXPHQWDO�GH� OD�$OKDPEUD�\�(O�*HQHUDOLIH� VREUH�HVWH�PDWHULDO��$�YHFHV�� VH�SURGXFHQ�

FDtGDV�GH�³FKLQRV´��JUDYDV��HQ�WDOXGHV�H[FDYDGRV�HQ�HVWH�PDWHULDO��

�

'DGD�OD�GLILFXOWDG�GH�WRPDU�PXHVWUDV�UHDOPHQWH�LQWDFWDV�R�LQDOWHUDGDV�HQ�XQ�VXHOR�FHPHQWDGR�

FRPR�OD�)RUPDFLyQ�$OKDPEUD��VH�UHDOL]DURQ�QDGD�PiV�TXH�WUHV�VRQGHRV�PHFiQLFRV�SDUD�HVWD�REUD��D�

ILQ�GH�FRQRFHU�HO�HVSHVRU�GH�UHOOHQRV�\��DSUR[LPDGDPHQWH��HO�JUDGR�GH�FHPHQWDFLyQ��

/D�LQWHUSUHWDFLyQ�GH�ODV�PHGLGDV�GHO�0HWUR�/LJHUR�GH�*UDQDGD�IXHURQ�UHDOL]DGDV�SRU�GRV�DXWRUHV�

±� EDMR� OD� VXSHUYLVLyQ� GH� XQR� GH� ORV� DXWRUHV� GH� HVWH� WUDEDMR� ±� \� ORV� YDORUHV� GHGXFLGRV� SDUD� ORV�
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SDUiPHWURV�GH�FRKHVLyQ��F¶��iQJXOR�GH�UR]DPLHQWR�LQWHUQR��3¶�\�HO�FRHILFLHQWH�GH�UHDFFLyQ�ODWHUDO��.+��

VRQ�UHODWLYDPHQWH�VLPLODUHV��SHUR�GLIHUHQWHV�GH�ORV�DGRSWDGRV�SDUD�HO�3UR\HFWR�GH�OD�REUD�HQ�FXHVWLyQ��

UHGDFWDGR� FRQ� DQWHULRULGDG� D� OD� LQIRUPDFLyQ� SURFHGHQWH� GHO� 0HWUR� /LJHUR�� (Q� OD� 7DEOD� �� VH�

UHSURGXFHQ� HVWRV� GDWRV�� &RPR� VH� YH�� ORV� SDUiPHWURV� JHRWpFQLFRV� GHO� 3UR\HFWR� GHO� +RVSLWDO�

�GHGXFLGRV�GH�PXHVWUDV�FRQ�OD�FHPHQWDFLyQ�DOWHUDGD��HUDQ�PiV�FRQVHUYDGRUHV��

�

7DEOD���±�3DUiPHWURV�JHRWpFQLFRV�GH�OD�)RUPDFLyQ�$OKDPEUD�

+LSyWHVLV�

&RKHVLyQ�

F
�

�N3D��

5R]DPLHQWR�

LQWHUQR�

3
�

�|��

&RHILFLHQWH�

.+�
�N1�P���

3UR\HFWR�+RVSLWDO� �� ��� �������

5HFRPHQGDGRV�SRU�HO�3UR\HFWR�GH�

FRQVWUXFFLyQ�GHO�0HWUR�/LJHUR�
�� ��� ��������

3DUiPHWURV�REWHQLGRV�SRU�5H\HV�

�������
������ ������ ������������������

3DUiPHWURV�REWHQLGRV�SRU�*DUFtD��

3LTXHUDV��������
��� ��� ��������

�

��±�029,0,(1726�35(9,6726�(1�352<(&72�<�&21752/$'26�

(Q� OD� )LJXUD� ��� VH� KDQ� UHSUHVHQWDGR� ORV� PRYLPLHQWRV� KRUL]RQWDOHV� PHGLGRV� FRQ� ORV� ��

LQFOLQyPHWURV�LQVWDODGRV��FX\D�VLWXDFLyQ�SXHGH�YHUVH�HQ�OD�)LJXUD����&DEH�GHFLU��

x� /RV� LQFOLQyPHWURV� �� \� �� �PiV� FHQWUDOHV�� GDQ� XQ� FRPSRUWDPLHQWR� EDVWDQWH� VLPLODU�

�GLIHUHQFLDV�HQWUH�HOORV�GHO�RUGHQ�GH�������PP���FRQ�XQ�PRYLPLHQWR�Pi[LPR��HQ�FDEH]D��GH�

XQRV�����PP�\�XQ�PRYLPLHQWR�KRUL]RQWDO�Pi[LPR�FHUFD�GHO�IRQGR�GH�OD�H[FDYDFLyQ�GH�XQRV�

����PP�

x� (O�LQFOLQyPHWUR���VLJXH�XQD�WHQGHQFLD�VLPLODU��HQ�SURIXQGLGDG�D�ORV���\����VDOYR�HQ�FDEH]D��

HQ�TXH�VH�KD�UHJLVWUDGR�XQ�PRYLPLHQWR�GH�XQRV������PP��

x� (O�LQFOLQyPHWUR���VH�SDUHFH�PX\�SRFR�DO�UHVWR��(O�PRYLPLHQWR�KRUL]RQWDO�HQ�FDEH]D�HV�GH�

XQRV������PP�SHUR��KDFLD�ORV������P�GH�SURIXQGLGDG��WDPELpQ�UHJLVWUD�GHVSOD]DPLHQWRV�GH�

XQRV� ��� PP�� TXH� EDMDQ� D� SUiFWLFDPHQWH� QXORV� D� SDUWLU� GH� ORV� ����� P� GH� SURIXQGLGDG�

�Pi[LPR�QLYHO�GH�H[FDYDFLyQ���$GHPiV��HVWi�LQVWDODGR��)LJXUD����HQ�XQD�DOHWD�GH�OD�SDQWDOOD�

FRQ�PHQRV�DOWXUD�GH�H[FDYDFLyQ��\�FRQ�PHQRV�ILODV�GH�DQFODMHV�\�DOJR�PiV�GH�UHOOHQRV�HQ�VX�

SDUWH�VXSHULRU��

x� 3XHGH�GHFLUVH�TXH�HVH�LQFOLQyPHWUR���HV�FODUDPHQWH�QR�UHSUHVHQWDWLYR�GHO�FRQMXQWR�JHQHUDO�

GHO�PXUR��,QFOXVR�SXHGH�GHFLUVH�OR�PLVPR�GHO�Q�����SRU�OR�TXH�OD�PRGHODFLyQ�YD�D�FRPSUDUVH��

SULQFLSDOPHQWH�FRQ�HO���\����1R�KD\�LQVWUXPHQWDFLyQ�GH�DQFODMHV��

x� (Q�OD�)LJXUD����DSDUHFHQ�UHVXOWDGRV�TXH�FRUUHVSRQGHQ�DO�3UR\HFWR�\�DQDOL]DGRV�FRQ�HO�FyGLJR�

&<3(���������VLPLODU�DO�FRQRFLGR�FRPR�5,'2���HQ�TXH�HO�FRPSRUWDPLHQWR�GHIRUPDFLRQDO�

GHO� WHUUHQR�VH� LQWURGXFH�D� WUDYpV�GHO�FRHILFLHQWH�GH� UHDFFLyQ� ODWHUDO�GHO� WHUUHQR��.+��/RV�

YDORUHV�Pi[LPRV�GH�ORV�HPSXMHV�VH�GHWHUPLQDQ�FRQ�ODV�IyUPXODV�GH�&RXORPE��D�SDUWLU�GH�OD�

GHQVLGDG�DSDUHQWH�GHO�WHUUHQR���DS��GH�VX�iQJXOR�GH�UR]DPLHQWR�LQWHUQR��3¶��\�GH�VX�FRKHVLyQ��

F¶��
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)LJ����±�0HGLGDV�UHDOL]DGDV�HQ���LQFOLQyPHWURV� )LJ����±�&iOFXORV�GH�3UR\HFWR�\�PHGLGDV�

UHDOL]DGDV�HQ�+RVSLWDO�GH�*UDQDGD�

(Q�HO�3UR\HFWR�VH�FRQVLGHUDURQ�ORV�VLJXLHQWHV�SDUiPHWURV�JHRWpFQLFRV��

x� 5HOOHQRV�DQWUySLFRV���DS �����N1�P���F¶� ���N3D��3¶� ���h��.+� ��������N1�P��

x� )RUPDFLyQ�$OKDPEUD���DS� �����N1�P���F¶� ���N3D��3¶� ���h��.+� ��������N1�P��

x� $�MXLFLR�GH�H[SHUWRV�HQ�HO�WHUUHQR�GH�*UDQDGD��ODV�FDUDFWHUtVWLFDV�JHRWpFQLFDV�DGRSWDGDV�SDUD�

OD�)RUPDFLyQ�$OKDPEUD�HUDQ�PX\�FRQVHUYDGRUDV��FRPR�VH�SXHGH�GHGXFLU�GH�ORV�SDUiPHWURV�

JHRWpFQLFRV�REWHQLGRV�GH�OD�LQWHUSUHWDFLyQ�GH�ODV�PHGLGDV�UHDOL]DGDV�GXUDQWH�OD�FRQVWUXFFLyQ�

GHO�0HWUR�GH�*UDQDGD��%RWHOOR���������YHU�7DEOD����

x� (O� FiOFXOR� GH� 3UR\HFWR� VH� KL]R� FRQ� YDULDV� KLSyWHVLV� FRPSOHPHQWDULDV�� D�� 7HQVLyQ� HQ�

DQFODMHV��������E��+LSyWHVLV����6yOR�PLFURSLORWHV��VLQ�IRUUR��F��+LSyWHVLV����0LFURSLORWHV�

FRQ�IRUUR��G��,QWURGXFFLyQ�GH�FRQGLFLRQHV�VtVPLFDV�FRQ�IRUUR��

(Q�OD�)LJXUD����DSDUHFHQ��

x� /DV�GHIRUPDGDV�FDOFXODGDV�FRQ�OD�+LSyWHVLV����PiV�FRQVHUYDGRUD��PLFURSLORWHV��VLQ�IRUUR���

x� /D�HQYROYHQWH�GH�ODV�PHGLGDV�LQFOLQRPpWULFDV�UHDOL]DGDV��

x� 8QD�GHIRUPDGD�GH�OD�³VLWXDFLyQ�GH�URWXUD´��REWHQLGR�EDMR�FRQGLFLRQHV�SpVLPDV�GH�FiOFXOR��

OD�FXDO��HYLGHQWHPHQWH��QR�HV�UHSUHVHQWDWLYD�GH�OR�TXH�KD�VXFHGLGR�GXUDQWH�ODV�H[FDYDFLRQHV��

&RPSDUDQGR�ODV�PHGLGDV�\�ORV�FiOFXORV�GH�SUR\HFWR��VH�WLHQH��

x� (O�IRUUR�DPRUWLJXD�ORV�SLFRV�GH�GHIRUPDFLyQ�TXH�VH�REWLHQHQ�HQ�HO�FiOFXOR�SRU�OD�SUHVHQFLD�

GH�ORV�DQFODMHV���SLFRV�TXH�VL�YLHQHQ�D�DSDUHFHU�HQ�ODV�PHGLGDV�GH�ORV�LQFOLQyPHWURV���D����

YHU�SHVDU�GH�OD�PD\RU�LQHUFLD�GHO�FRQMXQWR�IRUUR�PLFURSLORWHV��HO�IRUUR�VyOR�DPRUWLJXD�XQ�

���� ODV� GHIRUPDFLRQHV� GH� ³SLFR´� HQ� OD� VLWXDFLyQ� GH� ORV� DQFODMHV�� (O� IRUUR� VH� LED�

FRQVWUX\HQGR� D� PHGLGD� TXH� VH� EDMDED� OD� H[FDYDFLyQ�� ,QWHUSUHWDFLyQ� GH� ODV� PHGLGDV� GH�

PRYLPLHQWRV�UHDOL]DGDV�HQ�HO�KRVSLWDO�GH�1XHVWUD�6HxRUD�GH�OD�6DOXG��*UDQDGD���

íñ�
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6H�KD�FRQVLGHUDGR�TXH�ORV�SDUiPHWURV�JHRWpFQLFRV�XWLOL]DGRV�SDUD�OD�)RUPDFLyQ�$OKDPEUD�HUDQ�

PX\�FRQVHUYDGRUHV��FRPR�\D�KHPRV�LQGLFDGR�DQWHULRUPHQWH��3RU�HOOR�VH�GHFLGLy�UHDOL]DU�XQD�VHULH�

GH� VLPXODFLRQHV� QXPpULFDV� SDUD� LQWHQWDU� DMXVWDU� PHMRU� ODV� GHIRUPDGDV� WHyULFDV� D� ODV� PHGLGDV��

YDULDQGR�HQ�HOODV��

x� 7HQVLyQ� LQLFLDO� GH� DQFODMHV� �UHIHULGD� D� OD�Pi[LPD���6H�KDQ�KHFKR�GRV� VXSXHVWRV�� ����\�

������(Q�OD�UHDOLGDG��VHJ~Q�LQIRUPDFLyQ�GH�6,7(���VH�GLR�XQD�WHQVLyQ�D�ORV�DQFODMHV�GHO�

RUGHQ�GH�OD�SULPHUD�GH�HVWDV�FLIUDV��TXH�VXHOH�VHU�XQD�SUiFWLFD�KDELWXDO�HQ�(VSDxD��

x� &RKHVLyQ�GH�OD�)RUPDFLyQ�$OKDPEUD��6H�KD�FRQVLGHUDGR�HO�YDORU�GH���N3D�GHO�3UR\HFWR�\�

RWURV�GRV�YDORUHV�FODUDPHQWH�VXSHULRUHV�����\����N3D��

x� 5R]DPLHQWR�LQWHUQR�GH�OD�)RUPDFLyQ�$OKDPEUD��6H�PDQWXYR�HO�YDORU�GH�SUR\HFWR�GH���h��

SHUR�HQ�ORV�FDVRV�GH�Pi[LPD�FRKHVLyQ�VH�KD�FDOFXODGR�WDPELpQ�FRQ���h��

x� (O�FRHILFLHQWH�GH�EDODVWR�R�GH�UHDFFLyQ�ODWHUDO�GHO�WHUUHQR��.+��GH�OD�)RUPDFLyQ�$OKDPEUD�

VH�KD�DGRSWDGR�LQLFLDOPHQWH�LJXDO�D��������N1�P���SUR\HFWR��\�VH�KD�YDULDGR�KDVWD���������

N1�P��\�����������N1�P���

x� (O�SHVR�HVSHFtILFR�GH�OD�)RUPDFLyQ�$OKDPEUD�VH�WRPy�VLPLODU�DO�GH�3UR\HFWR��

x� /DV�FDUDFWHUtVWLFDV�JHRWpFQLFDV�GH�ORV�UHOOHQRV�DQWUySLFRV�VH�WRPDURQ�FRPR�ORV�GH�3UR\HFWR��

/DV�YDULDFLRQHV�GH�.+��F¶�\�3¶�VH�KDQ�EDVDGR�HQ�ORV�YDORUHV�GHGXFLGRV�GH�OD�LQWHUSUHWDFLyQ�GH�ODV�

PHGLGDV�GH�GHIRUPDFLRQHV�KRUL]RQWDOHV�UHJLVWUDGDV�HQ�HO�0HWUR�GH�*UDQDGD��%RWHOOR���������

�

'H�HVD�IRUPD�VH�KDQ�OOHYDGR�D�FDER�ODV�KLSyWHVLV�GH�VLPXODFLyQ�QXPpULFDV�VHxDODGDV�HQ�OD�7DEOD�

���8Q�WRWDO�GH����KLSyWHVLV�GH�FiOFXOR��

x� /DV�WUHV�SULPHUDV�KLSyWHVLV�YLHQHQ�D�VHU�UHSHWLFLyQ�GH�ODV�GH�3UR\HFWR��D�ILQ�GH�FRPSUREDU�

TXH�ORV�UHVXOWDGRV�HUDQ�ORV�PLVPRV��FRQ������GH�OD�FDUJD�GHO�DQFODMH���(Q�ODV�KLSyWHVLV����

D����VH�KDQ�PDQWHQLGR�ODV�FRKHVLRQHV�\�UR]DPLHQWRV�HQ�OD�)RUPDFLyQ�$OKDPEUD�DGRSWDGRV�

HQ�3UR\HFWR��SHUR�YDULDQGR�HO�FRHILFLHQWH�.+�\�OD�FDUJD�GHO�DQFODMH��EDMiQGROD�DO�����GH�OD�

QRPLQDO��SDUD�VHU�PiV�VLPLODUHV�D�OR�OOHYDGR�D�FDER�HQ�OD�UHDOLGDG���

x� &RPR�VH�GHGXFH�GH�OD�)LJXUD����HQ�TXH�VH�KDQ�UHSUHVHQWDGR�ORV�PRYLPLHQWRV�GH�OD�SDQWDOOD��

FRPSDUDGRV�FRQ�ORV�YDORUHV�H[WUHPRV�GH�ODV�PHGLFLRQHV��KXVR�HQYROYHQWH���ODV�GHIRUPDGDV�

GH�FiOFXOR�VH�SDUHFHQ�PXFKR�D�OR�PHGLGR�HQ�ORV�LQFOLQyPHWURV�Q~PHURV���\���HQ�OD�SDUWH�

VXSHULRU�GH�OD�SDQWDOOD��HQWUH���\����P�GH�SURIXQGLGDG���3HUR��SRU�GHEDMR�VH�VLW~DQ�R�HQ�XQ�

LQWHUPHGLR�HQWUH�OR�PHGLGR�HQ�HVRV�LQFOLQyPHWURV�\�OR�GHGXFLGR�GHO�Q�����R�VH�SDUHFHQ�PiV�

D�OR�GH�pVWH�~OWLPR��YHU�)LJ������

x� &RPR�SXHGH�YHUVH�HQ�HVD�)LJXUD����HO�YDULDU�HO�PyGXOR�.+�GH��������N1�P���KLSyWHVLV�����

D�����������N1�P���KLSyWHVLV������FRQ�XQ�����GH�OD�FDUJD�Pi[LPD�GH�DQFODMH��VXSRQH�SDVDU�

GH� XQ� GHVSOD]DPLHQWR� Pi[LPR� GH� XQRV� ���� PP� D� XQRV� ���� PP�� (V� GHFLU�� D� SHVDU� GH�

PXOWLSOLFDU�SRU����HO�FRHILFLHQWH�GH�UHDFFLyQ�ODWHUDO�GHO�WHUUHQR�GH�FDVL�WRGD�OD�H[FDYDFLyQ��

VROR�VH�FRQVLJXH�UHGXFLU�HO�PRYLPLHQWR�HQ�XQRV�����PP��(V�GHFLU�VX�LQIOXHQFLD�HV�PHQRU�

TXH�HO�LQYHUVR�GH�OD�UDt]�FXDUWD�GH�OD�YDULDFLyQ�GH�.+��

$GHPiV��HVWRV�PRYLPLHQWRV��LQFOXVR�FRQ�HO������GH�OD�FDUJD�QRPLQDO�GH�ORV�DQFODMHV��VRQ�GH���

D���YHFHV�PD\RUHV�TXH�ORV�PHGLGRV�HQ�OD�SDUWH�FHQWUDO�H�LQIHULRU�GH�OD�SDQWDOOD�HQ�ORV�LQFOLQyPHWURV�

��D����(OOR�SXHGH�LQWHUSUHWDUVH�HQ�HO�VHQWLGR�GH��

x� /RV�SDUiPHWURV�UHVLVWHQWHV�GHO�WHUUHQR�DGRSWDGRV�VRQ�PX\�EDMRV�\�GDQ�PiV�HPSXMHV�TXH�ORV�

UHDOHV��,QFOLQyPHWURV���D�����

x� (O�FRHILFLHQWH�GH�UHDFFLyQ�GHO�WHUUHQR�WLHQH�SRFD�LQIOXHQFLD�DO�VHU�XQD�SDQWDOOD�FRQ�XQ�JUDQ�

Q~PHUR� GH� DQFODMHV�� OR� TXH� FRQGLFLRQD� WRWDOPHQWH� OD� GHIRUPDELOLGDG� GHO� HOHPHQWR� GH�

FRQWHQFLyQ��

�
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7DEOD���±�+LSyWHVLV�GH�FiOFXOR�SDUD�DQDOL]DU�HO�FDVR�GHO�+RVSLWDO�GH�*UDQDGD���

+LSyWHVLV�

*UDGR�
7HQVLyQ�HQ�
DQFODMH�
����

&RKHVLyQ�
IRUPDFLyQ�
$OKDPEUD�
�N3D��

ÈQJXOR�
UR]DPLHQWR�HQ�
IRUPDFLyQ�
$OKDPEUD�

�£��

&RHILFLHQWH�
GH�UHDFFLyQ�
ODWHUDO�
�N1�P���

(OHPHQWR�
HVWUXFWXUDO���

�� ���� �� ��� ������� 30�

�� ���� �� ��� ������� 306�

�� ���� �� ��� ������� 06�

�� ��� �� ��� ������� 30�

�� ���� �� ��� �������� 30�

�� ��� �� ��� �������� 30�

�� ���� �� ��� ���������� 30�

�� ��� �� ��� ���������� 30�

�� ���� ��� ��� ������� 30�

��� ��� ��� ��� ������� 30�

��� ��� ��� ��� �������� 30�

��� ��� ��� ��� ���������� 30�

��� ��� ��� ��� �������� 30�

��� ��� ��� ��� ���������� 30�

$�� ��� �� ��� ������� 30�

%� ��� �� ��� ������� 30�

�

(Q� OD� )LJXUD� ���� VH� KDQ� UHSUHVHQWDGR� ORV� FDVRV� DQDOL]DGRV� FRQ� XQD�PD\RU� FRKHVLyQ� TXH� HQ�

3UR\HFWR�����N3D�IUHQWH�D���N3D���DXQTXH�FRQ�LJXDO�UR]DPLHQWR����£���7RGR�HOOR�HQ�OD�)RUPDFLyQ�

$OKDPEUD�\�FRQ�OD�WHQVLyQ�LQLFLDO�GH�ORV�DQFODMHV�GH������6H�KD�VXSXHVWR�TXH�HO�iQJXOR�GH���|�HUD�

VLPLODU�D�ORV�UHVXOWDGRV�REWHQLGRV�FRQ�WULD[LDOHV��

/DV�KLSyWHVLV��������\����VH�FRUUHVSRQGHQ�FRQ�HO�FDVR�GH�PD\RU�FRKHVLyQ��YDULDQGR�HO�FRHILFLHQWH�

GH�UHDFFLyQ�ODWHUDO��.+��\�VLHPSUH�FRQ�XQ�����GH�OD�FDUJD�QRPLQDO�HQ�ORV�DQFODMHV��(Q�HVD�)LJXUD�����

SXHGH�YHUVH�TXH�HVWDV�KLSyWHVLV�VH�DVLPLODQ�PXFKR�PiV�TXH�ODV�DQWHULRUHV�D�ORV�UHVXOWDGRV�PHGLGRV�

HQ� ORV� LQFOLQyPHWURV������\���� VREUH� WRGR� ODV�KLSyWHVLV� FRQ�PyGXORV�.+� GHO� RUGHQ�GH���������\�

����������N1�P���

7DPELpQ�VH�KD�HVWXGLDGR�HO�FDVR�GH�FRKHVLyQ�GH����N3D�\�UR]DPLHQWR�GH���|���TXH�VRQ�ORV�YDORUHV�

GHGXFLGRV�HQ�OD� LQWHUSUHWDFLyQ�GH�ODV�PHGLGDV�KHFKDV�HQ�HO�0HWUR�GH�*UDQDGD��7DEOD�����FRQ�GRV�

YDORUHV�GH�.+��/RV�UHVXOWDGRV� WHyULFRV�VH�UHSUHVHQWDQ�HQ�OD�)LJXUD�����D� OD�PLVPD�HVFDOD�TXH� ODV�

)LJXUDV���\�����3XHGH�YHUVH�TXH�ORV�PRYLPLHQWRV�VRQ�D~Q�PiV�SHTXHxRV�TXH�DQWHV�H��LQFOXVR��DOJR�

LQIHULRUHV�D�ORV�PHGLGRV�HQ�ORV�LQFOLQyPHWURV������\����

(Q�OD�)LJXUD�����VH�KD�DXPHQWDGR�OD�HVFDOD�GH�PRYLPLHQWRV�KRUL]RQWDOHV�\�VH�KDQ�LQFOXLGR�ODV�

PHGLGDV�GH�ORV�LQFOLQyPHWURV���D���\�ORV�UHVXOWDGRV�GH�ODV�KLSyWHVLV����EDMD�FRKHVLyQ�\�EDMD�.+������

�FRKHVLyQ�GH����N3D������\�����FRKHVLyQ�GH����N3D���

�

�����������������������������������������������������������
��6H�FRQVLGHUDQ�����P�VXSHULRUHV�GH�UHOOHQRV�JUDQXODUHV��FDUDFWHUL]DGRV�SRU��D��'HQVLGDG�DSDUHQWH�������N1�P���E��iQJXOR�

GH�UR]DPLHQWR����|��F��&RKHVLyQ�����G��&RHILFLHQWH�GH�UHDFFLyQ�ODWHUDO�GHO�WHUUHQR���������N1�P���H��.�� ������(Q�OD�

IRUPDFLyQ�$OKDPEUD��DS ���N1�P
���

��30� � 3DQWDOOD�PLFURSLORWHV�VLQ�WHQHU�HQ�FXHQWD�HO�IRUUR�GH�KRUPLJyQ�TXH�VH�FRORFD�HQWUH�ORV�PLFURSLORWHV�

���06 � 0LFURSLORWHV�PiV�IRUUR�GH�KRUPLJyQ��)DVH�GHILQLWLYD�\�HIHFWR�VtVPLFR� �

���306 � 3DQWDOOD�PLFURSLORWHV�IDVH�GHILQLWLYD�VLQ�IRUUR�\�FDVR�VtVPLFR��GXUDQWH�HO�PRPHQWR�GH�DFDEDU�OD�H[FDYDFLyQ���

��(Q�HO�FDVR�$��HO�HVSHVRU�GH�ORV�UHOOHQRV�VXSHULRUHV�HV�GH���P�\�HQ�HO�FDVR�%��GH���P��/D�ULJLGH]�GH�ORV�DQFODMHV�HV�����GH�OD�

GH�ORV�FDVRV�DQWHULRUHV��WDQWR�HQ�HO�FDVR�$�FRPR�HQ�HO�%���
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�

)LJ����±�&DVRV�DQDOL]DGRV��F¶� ���N3D��3¶� ���q�HQ�OD�)RUPDFLyQ�$OKDPEUD��

�

)LJ�����±�&DVRV�DQDOL]DGRV��F¶� ����N3D��3¶� ���h�HQ�OD�)RUPDFLyQ�$OKDPEUD��
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�

)LJ�����±�&DVRV�DQDOL]DGRV��F¶� ����N3D��3¶� ���h�HQ�OD�)RUPDFLyQ�$OKDPEUD��

�

)LJ�������&RPSRUWDPLHQWR�HQWUH�ODV�PHGLGDV�GH�ORV�LQFOLQyPHWURV���D���FRQ�ODV�KLSyWHVLV��������

���\����
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1LQJ~Q�DMXVWH�HV�SHUIHFWR��SHUR�OD�FRPSDUDFLyQ�LQGLFD�TXH��

x� /D�FRKHVLyQ�GH�OD�)RUPDFLyQ�$OKDPEUD�SXHGH�HVWLPDUVH�HQWUH����\����N3D��SUREDEOHPHQWH�

PiV�FHUFD�GHO�SULPHU�YDORU�TXH�GHO�VHJXQGR���

x� (O�UR]DPLHQWR�LQWHUQR�GH�OD�)RUPDFLyQ�$OKDPEUD�HVWi�HQWUH����\���|��

x� 8Q� FRQMXQWR� GH� YDORUHV� GH� FRKHVLyQ� ��� N3D� \� UR]DPLHQWR� GH� ��q� SXHGH� VHU� PX\�

UHSUHVHQWDWLYR� \� OOHYDU� D� XQ� FiOFXOR� GH� PRYLPLHQWRV� VLPLODUHV� D� ORV� PHGLGRV� HQ� ORV�

LQFOLQyPHWURV���\����

x� (O�FRHILFLHQWH�.+�TXHGD�PX\�LQIOXLGR�SRU�OD�SUHVHQFLD�GH�DQFODMHV�\�SXHGH�HVWLPDUVH�HQ�XQ�

YDORU�LQWHUPHGLR�HQWUH���������\�����������N1�P���TXL]iV�PiV�SUy[LPR�DO�YDORU�GH���������

TXH�DO�RWUR��8Q�YDORU� LQWHUPHGLR�GHO�RUGHQ�GH���������N1�P��SDUHFH�TXH�SXHGH�UHVXOWDU�

VXILFLHQWHPHQWH�UHSUHVHQWDWLYR��

(O� LQFOLQyPHWUR� �� UHVXOWD� DQyPDOR� UHVSHFWR� D� ORV� RWURV�� 3XHGH� GHEHUVH� D� YDULRV� IDFWRUHV��

D��0DOD�LQVWDODFLyQ��E��*ROSHRV�GXUDQWH�OD�REUD��SRFR�SUREDEOH��VyOR�LQIOXLUtD�HQ�OD�SDUWH�VXSHULRU���

F��0D\RU�HVSHVRU�GH�UHOOHQRV�GHO�SUHYLVWR��G��,UUHJXODULGDGHV�HQ�HO�RUGHQ�GH�WHVDGR��SRFR�R�QDGD�

SUREDEOH���H��=RQD�GH�)RUPDFLyQ�$OKDPEUD�PiV�GpELO��I��$GHPiV��HVWi�LQVWDODGR��)LJXUD����HQ�XQD�

DOHWD�GH�OD�SDQWDOOD�FRQ�PHQRV�DOWXUD�GH�H[FDYDFLyQ��\�FRQ�PHQRV�ILODV�GH�DQFODMHV�\�DOJR�PiV�GH�

UHOOHQRV�HQ�VX�SDUWH�VXSHULRU��HWF��SRU�OR�WDQWR�QR�HV�UHSUHVHQWDWLYR��

$�HIHFWRV�GH�SRGHU�FRPSDUDU�WHRUtD�\�UHDOLGDG��VH�KDQ�FDOFXODGR�ODV�KLSyWHVLV�$�\�%��7DEOD����HQ�

TXH�HO�HVSHVRU�GH�UHOOHQRV�SRGUi�OOHJDU�D�����\�����P��UHVSHFWLYDPHQWH��FRQ�XQD�FDUJD�GH�DQFODMH�GHO�

����GH�OD�QRPLQDO��FRPR�VH�KL]R�HQ�DOJXQRV�FDVRV���%DMR�HVWDV�FRQGLFLRQHV�QR�TXHGDUtD�FODUR�TXH�

ORV�EXOERV�GH�ORV�GRV�QLYHOHV�GH�DQFODMHV�VXSHULRUHV�TXHGDUDQ�HQ�OD�)RUPDFLyQ�$OKDPEUD��SRU�OR�TXH�

VH�KD�WHQLGR�HQ�FXHQWD�OD�SRVLELOLGDG�GH�TXH�VH�PDQWHQJD�VX�ULJLGH]�\�TXH�SXHGD�UHGXFLUVH�D�����GH�

OD�GHO�UHVWR�GH�DQFODMHV��5HFXpUGHVH�TXH�QR�KD\�PHGLGD�GH�IXHU]DV�HQ�ORV�DQFODMHV��

/RV�FDVRV�FDOFXODGRV�GDQ�XQD�GHIRUPDGD�GH�OD�SDQWDOOD�TXH�VH�FRORFD�HQWUH� ODV�GHWHUPLQDGDV�

SDUD� OD�)RUPDFLyQ�$OKDPEUD�PiV� GpELO� \� HO� LQFOLQyPHWUR� Q���� SRU� OR� TXH� OD� KLSyWHVLV� GH�PD\RU�

HVSHVRU�GH�WHUUHQR�FXDWHUQDULR�SDUHFH�TXH�TXHGD�FRPR�OD�PiV�UD]RQDEOH��6L�VH�GLVPLQX\H�OD�ULJLGH]�

GH�ORV�DQFODMHV�VXSHULRUHV�D�����GH�OD�SUHYLVWD��ORV�GHVSOD]DPLHQWRV�SDVDQ�D�VHU�HQRUPHV�����PP��\�

OD�FDUJD�HQ�ORV�DQFODMHV�DXPHQWDUtD�DO�GREOH��GH�����N1�D�����N1���OR�FXDO�VXSRQGUtD�SUiFWLFDPHQWH�

VX� URWXUD�� 3RU� HVR�� XQ� PD\RU� HVSHVRU� GH� VXHOR� FXDWHUQDULR� �XQRV� ���� P�� YLHQH� D� H[SOLFDU� HO�

FRPSRUWDPLHQWR�GHO�LQFOLQyPHWUR����\D�TXH�ORV�PRYLPLHQWRV�KRUL]RQWDOHV�VRQ�GHO�RUGHQ�GH����PP�

HQ�OD�PD\RU�SDUWH�GHO�PLFURSLORWH��6L�HO�HVSHVRU�GH�UHOOHQRV�DOFDQ]D�ORV�����P��ORV�GHVSOD]DPLHQWRV�

REWHQLGRV�VHUtDQ�GHO�RUGHQ�GH����PP��3RU�HVR�OR�OyJLFR�HV�TXH�ORV�GHVSOD]DPLHQWRV�PHGLGRV�HQ�HO�

LQFOLQyPHWUR����VH�GHEDQ�D�OD�SUHVHQFLD�GH�XQ�PD\RU�HVSHVRU�FXDWHUQDULR������±�����P��UHVSHFWR�D�ORV�

���� P� SUHYLVWRV�� \� D� XQD� FLHUWD� PD\RU� GHIRUPDELOLGDG� GH� ORV� DQFODMHV� HQ� OD� SDUWH� VXSHULRU��

SUHFLVDPHQWH�SRU�KDEHU�PiV�WHUUHQR�FXDWHUQDULR��

6L� VH� FRPSDUDQ� ORV� UHVXOWDGRV� REWHQLGRV� FRQ� ODV� KLSyWHVLV� GH� UHVLVWHQFLD� \� GHIRUPDELOLGDG�

GHGXFLGDV�HQ�RWUDV�REUDV�\�HQ�HO�3UR\HFWR��SDUD�OD�)RUPDFLyQ�$OKDPEUD��7DEOD�����SXHGH�GHFLUVH��

x� /DV�UHFRPHQGDFLRQHV�DGRSWDGDV�HQ�HO�3UR\HFWR�GH�&RQVWUXFFLyQ�GHO�0HWUR�/LJHUR�IXHURQ�

FRQVHUYDGRUDV� �DXQTXH� \D� HUDQ� DWUHYLGDV� UHVSHFWR� D� ODV� GHO� 3UR\HFWR� RULJLQDO� GH� GLFKR�

0HWUR���

x� /RV�SDUiPHWURV�DGRSWDGRV�HQ�HO�3UR\HFWR�GHO�+RVSLWDO�VRQ�D~Q�PiV�FRQVHUYDGRUHV��

x� /RV�YDORUHV�GHGXFLGRV�SRU�5H\HV��������VH�SDUHFHQ�EDVWDQWH�D�ORV�DKRUD�GHGXFLGRV��DXQTXH�

FRQ� XQ� FRHILFLHQWH� GH� UHDFFLyQ� ODWHUDO� DOJR� PiV� HOHYDGR� �OR� TXH� QR� LQIOXLUtD�

FRQVLGHUDEOHPHQWH�HQ�ODV�GHIRUPDGDV���

x� /RV�YDORUHV�GHGXFLGRV�SRU�*DUFtD�3LTXHUDV��������WDPELpQ�HVWiQ�HQ�HO�RUGHQ�GH�PDJQLWXG�

FRQ�OR�DKRUD�GHGXFLGR��DXQTXH�FRQ�XQD�FRKHVLyQ�GHO�ODGR�VXSHULRU��
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/RV� DQiOLVLV� HIHFWXDGRV� QRV� SHUPLWHQ� REWHQHU� DOJXQRV� UHVXOWDGRV� DGLFLRQDOHV� �FRQ� ORV�

LQFOLQyPHWURV���\����� FRPR�HQ� OD� LQIOXHQFLD�GHO�FRHILFLHQWH�.+� HQ� ORV�GHVSOD]DPLHQWRV�Pi[LPRV�

KRUL]RQWDOHV��OR�TXH�VH�KD�LGR�FRPHQWDQGR�HQ�SiJLQDV�DQWHULRUHV���/D�)LJXUD����PXHVWUD�HVD�UHODFLyQ�

\�GH�HOOD�VH�GHGXFH�PD\RU�TXH���������N1�P���

x� $�SDUWLU�GH�YDORUHV�GH�.+�GHO�RUGHQ�GH���������N1�P��KDFLD�DUULED��OD�LQIOXHQFLD�GH�HVWH�

SDUiPHWUR� HV�PtQLPD�� \D� TXH� VH� GHEH� VXSHUSRQHU� VX� LQIOXHQFLD� FRQ� OD� GH� ORV� DQFODMHV��

3UHFLVDPHQWH� FRQ� HVWRV� YDORUHV� VXSHULRUHV�� ODV�PHGLGDV� VH� SDUHFHQ�PiV� D� ORV� UHVXOWDGRV�

WHyULFRV��

x� (O�SDVDU�GH�.+�GHO�RUGHQ�GH��������D���������N1�P��SUiFWLFDPHQWH�GLVPLQX\H�D�OD�PLWDG�

HO�Pi[LPR� GHVSOD]DPLHQWR� HQ� HO� FHQWUR� GH� OD� SDQWDOOD�� DXQTXH� HQ� HO� GHVSOD]DPLHQWR� HQ�

FDEH]D�VyOR�KD\�XQD�GLVPLQXFLyQ�GHO������

x� /D�FRKHVLyQ��OyJLFDPHQWH��LQIOX\H�DSUHFLDEOHPHQWH�HQ�ORV�HPSXMHV�\��SRU�OR�WDQWR��HQ�ORV�

GHVSOD]DPLHQWRV�KRUL]RQWDOHV��VREUH�WRGR�HQ�HO�FHQWUR�GH�OD�SDQWDOOD��/D�FRKHVLyQ�GH���N3D�

GD�PRYLPLHQWRV�HQ�HO�FHQWUR�GH�OD�SDQWDOOD�GH�FDVL�WUHV�YHFHV�PiV�TXH�VL�OD�FRKHVLyQ�DOFDQ]D�

YDORUHV�GH����D����N3D��

x� (O�SDVR�GH�XQD�FRKHVLyQ�GH����D����N3D�WLHQH�SRFD�LQIOXHQFLD��

x� (Q�OD�FDEH]D��ODV�GLIHUHQFLDV�GH�FRKHVLyQ�WLHQHQ�SRFD�LQIOXHQFLD��DO�KDEHU�DQFODMHV�±�TXH�VH�

WHQVDQ�HQVHJXLGD�±�FHUFD�GH�HOOD��

x� /RV�GRV�DQFODMHV�VXSHULRUHV�FRQGLFLRQDQ�H[WUDRUGLQDULDPHQWH�OD�GHIRUPDGD�GH�OD�SDQWDOOD��

�

�

)LJ�����±�9DULDFLyQ�GH�ORV�PRYLPLHQWRV�GH�OD�SDQWDOOD�HQ�IXQFLyQ�GHO�&RHILFLHQWH�GH�UHDFFLyQ�

ODWHUDO�GH�OD�)RUPDFLyQ�$OKDPEUD��7HQVLyQ�GH�DQFODMHV������

(Q�FXDQWR�D�ORV�HVIXHU]RV�GH�IOH[LyQ��PRPHQWR�IOHFWRU�Pi[LPR�HQ�OD�SDQWDOOD���VH�UHVXPHQ�ORV�

YDORUHV�REWHQLGRV�HQ�OD�)LJXUD�����

(O�SDVDU�GH�.+�GHO�RUGHQ�GH���������D�����������N1�P��SUiFWLFDPHQWH�QR�LQIOX\H�±�HQ�HVWRV�

FDVRV�±�HQ�HO�Pi[LPR�PRPHQWR�IOHFWRU�HQ�OD�SDQWDOOD�GH�PLFURSLORWHV��&RQ�YDORUHV�EDMRV�GH�.+��GHO�
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RUGHQ�GH��������N1�P����HVWH�SDUiPHWUR�VL�SXHGH�LQIOXLU�HQ�HO�PRPHQWR�Pi[LPR�\�DxDGLU�XQ�����D�

HVWH� YDORU� �FRQ� WHQVLyQ�Pi[LPD� GH� DQFODMH��� 6L� HO� WHVDGR� HV� GHO� ����� YDORUHV� GH�.+� EDMRV� VyOR�

DXPHQWDQ�XQ�������HO�PRPHQWR��UHVSHFWR�D�XQ�VXHOR�FRQ�GHIRUPDELOLGDG�PX\�LQIHULRU��

(O�FRQVLGHUDU�XQD�FRKHVLyQ�EDMD����N3D��OOHYD�D�REWHQHU�Pi[LPRV�PRPHQWRV�IOHFWRUHV�VXSHULRUHV�

D�ORV�GH�ODV�RWUDV�KLSyWHVLV��6L�.+�HV�EDMR���������N1�P���FRPR�VH�FRQVLGHUy�HQ�3UR\HFWR��HO�PRPHQWR�

Pi[LPR�SXHGH�VHU�GHO�����PD\RU�TXH�SDUD�ODV�RWUDV�FRKHVLRQHV�FRQVLGHUDGDV��VLHPSUH�TXH�HO�WHVDGR�

GH�ORV�DQFODMHV�VH�PDQWHQJD�HQ�HO������6L�HVWH�YDORU�VH�LQFUHPHQWD�KDVWD�HO�������HO�PRPHQWR�SXHGH�

GXSOLFDUVH��DO�SDVDU�GH�FRKHVLyQ�DOWD��������N3D��D�EDMD����N3D���3UHFLVDPHQWH�FRQ�HVWR��ORV�UHVXOWDGRV�

WHyULFRV�VH�SDUHFHQ�PiV�D�ORV�GH�ODV�PHGLGDV�HQ�ORV�LQFOLQyPHWURV���\����

(V�GHFLU��HQ�HVWH�FDVR�HQ�TXH�VRQ�QHFHVDULRV�PXFKRV�DQFODMHV�SDUD�PDQWHQHU�D�ORV�PLFURSLORWHV�

FRQ�PRPHQWRV�IOHFWRUHV�DGPLVLEOHV��KDVWD�XQRV��������PN1�PO��UHVXOWD�TXH��

x� (O� FRQVLGHUDU� XQD� FRKHVLyQ� PiV� UHSUHVHQWDWLYD� �FRPR� OD� GH� ��� N3D�� SXHGH� UHGXFLU� HO�

PRPHQWR�IOHFWRU�D�OD�PLWDG��SDUD�OD�Pi[LPD�FDUJD�GH�WHVDGR�GH�ORV�DQFODMHV��OR�TXH�SXHGH�

SHUPLWLU� UHGXFLU� HO� GLiPHWUR�GH� ORV�PLFURSLORWHV� HQ�XQD�SUy[LPD�REUD�� GH� FDUDFWHUtVWLFDV�

VLPLODUHV��

�

)LJ�����±�9DULDFLyQ�GHO�PRPHQWR�IOHFWRU�Pi[LPR�FRQ�HO�FRHILFLHQWH�GH�UHDFFLyQ�ODWHUDO�GH�OD�

)RUPDFLyQ�$OKDPEUD�
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x� (O�HTXLYRFDUVH�HQ�HO�YDORU�GH�.+�WLHQH�SRFDV�FRQVHFXHQFLDV��VLHPSUH�TXH�VH�HVWp�HQ�WRUQR�

GH�ORV�������������������N1�P���

x� /D�SUHVHQFLD�GH�ORV�DQFODMHV��TXH�VH�YDQ�LQVWDODQGR�\�WHVDQGR�D�PHGLGD�TXH�VH�SURIXQGL]D�OD�

H[FDYDFLyQ�HV��HQ�HVWH�FDVR��GH�JUDQ�LQIOXHQFLD��\D�TXH�FRQGLFLRQD�ORV�GHVSOD]DPLHQWRV��OD�

OX]�HQ�OD�TXH�VH�SURGXFHQ�ODV�IOH[LRQHV��HQWUH�GRV�DQFODMHV�FRQVHFXWLYRV��SRU�OR�JHQHUDO���

HWF��6REUH�WRGR�LQIOX\HQ�ORV�GRV�SULPHURV�QLYHOHV�GH�DQFODMHV��HV�GHFLU��ORV�PiV�VXSHUILFLDOHV��

x� /RV� SDUiPHWURV� GHGXFLGRV� FRPR� UHSUHVHQWDWLYRV� GH� OD� )RUPDFLyQ� $OKDPEUD�� HVWiQ� HQ�

FRQVRQDQFLD�FRQ�ORV�GHGXFLGRV�GH�ODV�PHGLGDV�GLVSRQLEOHV�UHDOL]DGDV�HQ�HO�0HWUR�/LJHUR�GH�

*UDQDGD��

x� 6L�HO�HVSHVRU�GH�UHOOHQRV�HV�PD\RU�HQ�DOJXQD�]RQD�\�R�OD�)RUPDFLyQ�$OKDPEUD�HV�PiV�GpELO��

OD� SDQWDOOD� GH� PLFURSLORWHV� VH� GHIRUPDUtD� PiV� \� VXV� PRYLPLHQWRV� SRGUtDQ� TXHGDU��

DQyPDODPHQWH��UHSUHVHQWDGRV�SRU�OR�PHGLGR�HQ�HO�LQFOLQyPHWUR�Q����

8QD�LQWHUHVDQWH�GLVFXVLyQ�VREUH�HO�VLJQLILFDGR�GHO�FRHILFLHQWH�GH�UHDFFLyQ�ODWHUDO�GHO�WHUUHQR��.+��

SXHGH� YHUVH� HQ� OD�7HVLV�'RFWRUDO� GH�3HGUR�$UR]DPHQD� �������� SUHVHQWDGD� HQ� OD�8QLYHUVLGDG�GH�

6HYLOOD�� 6L� VH� XWLOL]DQ� ORV� iEDFRV� GH� &KDGHLVVRQ� \�0RQQHW� �&KDGHLVVRQ�� ������0RQQHW�� �������

UHSUHVHQWDGRV�HQ�OD�)LJXUD�����SDUD�XQ�UR]DPLHQWR�GHO�RUGHQ�GH������|�\�XQD�FRKHVLyQ�GH����D����

N3D��HO�FRHILFLHQWH�.+�YDOH�GHO�RUGHQ�GH��������N1�P���HV�GHFLU�XQ�YDORU�FODUDPHQWH�LQIHULRU�DO�DTXt�

REWHQLGR��6L�VH�XWLOL]D�HO�iEDFR�GH�$UR]DPHQD���������)LJXUD�����SXHGH�GHFLUVH�TXH�.+�YDOGUtD�GHO�

RUGHQ�GH��������������N1�P���WDPELpQ�XQ�YDORU�FODUDPHQWH�LQIHULRU�D�OR�TXH�HQ�HVWH�DQiOLVLV�VH�KD�

GHGXFLGR��SUREDEOHPHQWH�SRUTXH�HO�iEDFR�GH�$UR]DPHQD�HV�PiV�DGHFXDGR�SDUD�WHUUHQRV�FRQ�SRFD�

FRKHVLyQ��FRPR�ODV�JUDYDV�\�HO�FXDWHUQDULR�VXSHULRU�GH�6HYLOOD��\�PHQRV�DGHFXDGR�SDUD�PDWHULDOHV�

FHPHQWDGRV� FRPR� ORV� GH� *UDQDGD�� 3RU� HOOR�� HQ� HO� DQiOLVLV� TXH� DTXt� VH� SUHVHQWD� ±� IUXWR� GH� OD�

LQWHUSUHWDFLyQ�GH�PHGLGDV�UHDOHV�±�ORV�YDORUHV�VRQ�GHO�RUGHQ�GH����YHFHV�PD\RUHV��(OOR�QR�GHEH�GH�

H[WUDxDU��\D�TXH�OD�LQWHUSUHWDFLyQ�GH�ODV�PHGLGDV�GHO�0HWUR�/LJHUR�GH�*UDQDGD�GDQ�WDPELpQ�YDORUHV�

FODUDPHQWH� VXSHULRUHV� D� ORV� GH� $UR]DPHQD�� GHELGR�� D� QXHVWUR� MXLFLR�� D� OD� FHPHQWDFLyQ� GH� HVWRV�

PDWHULDOHV��

&RPR�VH�YH�ORV�YDORUHV�REWHQLGRV�HQ�ORV�iEDFRV��VRQ�FODUDPHQWH�LQIHULRUHV�D�ORV�GHGXFLGRV�GH�

ODV� PHGLGDV� SDUD� OD� )RUPDFLyQ� $OKDPEUD�� VLQ� GXGD� GHELGR� D� TXH� HVRV� iEDFRV� FRUUHVSRQGHQ��

SULQFLSDOPHQWH��D�WHUUHQRV�DUHQRVRV�VLQ�FRKHVLyQ�\�ORV�VXHORV�JUDQDGLQRV�HVWiQ�FHPHQWDGRV��'H�DKt�

HO�PD\RU�YDORU�GH�.+��1R�VH�GHEH�ROYLGDU�TXH�ODV�PHGLGDV�KDQ�FRLQFLGLGR�PHMRU�FRQ�ODV�KLSyWHVLV�GH�

FRKHVLRQHV�GH�������N3D��FRQ�UR]DPLHQWRV�PD\RUHV�GH�������OR�TXH�LPSOLFD�TXH�HQ�HVWD�IRUPDFLyQ�

$OKDPEUD�QR�SXHGH�HVWDEOHFHUVH�VXV�SURSLHGDGHV�GHIRUPDFLRQDOHV�FRQ�UHFRPHQGDFLRQHV�SURSLDV�GH�

WHUUHQRV�LQFRKHUHQWHV��FRPR�ODV�JUDYDV�\�DUHQDV�GH�6HYLOOD���

�
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�

�

)LJ�����±�6XSHUSRVLFLyQ�GH�ORV�iEDFRV�GH�&KDGHLVVRQ�\�0RQQHW�SDUD�.+��$UR]DPHQD��������

ÈEDFRV�GH�&KDGHLVVRQ��������\�0RQQHW��������

N+��N1�P���



210379-9522 – Geotecnia nº 143 – julho/julio/july 2018 – pp. 05-28

http://dx.doi.org/10.24849/j.geot.2018.143.02 – © 2018 Sociedade Portuguesa de Geotecnia

�

)LJ�����±�ÈEDFR�GH�$UR]DPHQD�SDUD�.+��������

ÈEDFR�GH�$UR]DPHQD�

&RHILFLHQWH�GH�EDODVWR�
KRUL]RQWDO�SDUD�SDQWDOODV���
N+��N1�P���
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��±�(038-(6�'('8&,'26�(1�/$�3$17$//$�9(57,&$/�'(�0,&523,/27(6�

3$5$�9$5,26�7,32�'(�68(/2�

8WLOL]DQGR�HO�PRGHOR�JHRWpFQLFR�\�ORV�UHVXOWDGRV�FRQVLGHUDGRV�HQ�HO�DQiOLVLV�GH�ORV�FDStWXORV�

DQWHULRUHV��HVWH�HVWXGLR�VH�DPSOLILFy�SDUD�YDULRV�WLSRV�GH�VXHORV��FRQ�\�VLQ�FRKHVLyQ��FRQ�HO�REMHWLYR�

GH�HODERUDU�OH\HV�GH�HPSXMHV�SDUD�RWURV�FDVRV�IXWXURV�\�VLPLODUHV��

8QD�GH�ODV�FRVDV�TXH�KD\�TXH�WHQHU�HQ�FXHQWD��DGHPiV�GH�OR�FRPHQWDGR��HQ�HO�FDVR�GH�OD�SDQWDOOD�

GHO�KRVSLWDO�GH�*UDQDGD��HV�TXH�VH�WUDWD�GH�XQD�SDQWDOOD�TXH�SXHGH�FDOLILFDUVH�FRPR�IOH[LEOH��HQ�TXH�

HO� HPSRWUDPLHQWR� EDMR� HO� Pi[LPR� QLYHO� GH� H[FDYDFLyQ� QR� HV� LPSRUWDQWH� \� Vt� OR� VRQ� ORV�

DSXQWDODPLHQWRV�TXH�WLHQH�D�OR�ODUJR�GH�WRGD�OD�SURIXQGLGDG�H[FDYDGD��HQ�HVWH�FDVR��DQFODMHV���

(OOR�UHFXHUGD�HO�FDVR�GH�ODV�H[FDYDFLRQHV�HQWLEDGDV�FOiVLFDV�HQ�TXH��SULPHUR��VH�KLQFDQ�XQRV�

SHUILOHV�PHWiOLFRV�\��GHVSXpV��VH�YDQ�DSXQWDODQGR�D�PHGLGD�TXH�VH�H[FDYD��(V�HO�FDVR�GH�OD�WtSLFD�

HQWLEDFLyQ�GHO�³PXUR�EHUOLQHV´�R�GH�OD�WDEOHVWDFD��<D�KDFH�EDVWDQWHV�DxRV��VH�KLFLHURQ�PHGLGDV�HQ�

HVWH�WLSR�GH�VLVWHPDV�GH�FRQWHQFLyQ�IOH[LEOHV�\�KDVWD�VH�UHFRPHQGDURQ�ORV�HPSXMHV�FRQ�TXH�GHEHUtDQ�

FDOFXODUVH�GLFKRV�HOHPHQWRV��(Q�OD�)LJXUD�����VH�UHSURGXFHQ�ODV�UHFRPHQGDFLRQHV�GH�3HFN��������HQ�

VX�3RQHQFLD�*HQHUDO�DO�&RQJUHVR�,QWHUQDFLRQDO�GH�0HFiQLFD�GHO�6XHOR�GH�0p[LFR��&RPR�VH�DSUHFLD�

HQ�GLFKD�ILJXUD��SRU�HMHPSOR��SDUD�DUHQDV�VREUH�HO�QLYHO�IUHiWLFR�ORV�HPSXMHV�VH�SXHGHQ�FRQVLGHUDU�

FRQVWDQWHV�FRQ�OD�SURIXQGLGDG�H�LJXDOHV�D������J+.$��HV�GHFLU��DOJR�PHQRUHV�TXH�HO�Pi[LPR�YDORU�

GHO�HPSXMH�DFWLYR�HQ�HO�IRQGR�GH�OD�H[FDYDFLyQ��J+.$���SHUR�PD\RUHV�TXH�ORV�DFWLYRV�HQ�OD�PLWDG�

VXSHULRU�GH�OD�H[FDYDFLyQ��(VWR�YLHQH�D�VXSRQHU�TXH�ODV�HQWLEDFLRQHV�QR�SHUPLWHQ�OD�GHVFDUJD�GHO�

WHUUHQR��SDUD�DOFDQ]DU�HO�HVWDGR�DFWLYR��\�TXH�HQ�OD�SDUWH�VXSHULRU�GH�OD�H[FDYDFLyQ�HO�HPSXMH�YLHQH�

D�VHU�HO�GHO�UHSRVR�H��LQFOXVR��DOJR�GH�SDVLYR�HQ�HO�FDVR�GH�DUFLOODV�\�OLPRV�PX\�VREUHFRQVROLGDGRV�

SRU�GHVHFDFLyQ��ORV�HPSXMHV�HTXLYDOHQ�D�XQ�HPSXMH�PHQRU��FODUDPHQWH��TXH�HO�DFWLYR��)LJXUD������

(Q�QXHVWUR�FDVR��VL�FRQVLGHUDPRV�HO�WHUUHQR��HQ�SULQFLSLR��VLQ�FRKHVLyQ��\�FRQVLGHUDPRV�FRPR�

YiOLGRV�ORV�HPSXMHV�PHGLGRV��GHGXFLGRV�GHO�FiOFXOR��SDUD�ORV�FDVRV�TXH�PHMRU�VH�KDQ�DSUR[LPDGR�

�HQ�PRYLPLHQWRV��D� ORV�PHGLGRV�HQ�REUD�� ORV�HPSXMHV�XQLWDULRV�PRYLOL]DGRV�SRU� OD�SDQWDOOD��ELHQ�

FRPR�DFFLRQHV��ELHQ�FRPR�UHDFFLRQHV���H]��SXHGHQ�VHU�FODUDPHQWH�VXSHULRUHV�D�ORV�FRUUHVSRQGLHQWHV�

DO� HPSXMH� DFWLYR�� H=.$�� FRPR� SXHGH� YHUVH� HQ� OD� )LJXUD� ���� (VWD� KLSyWHVLV� VH� KD� KHFKR� FRPR�

FRPSUREDFLyQ�GH�OD�WHVLV�GH�3HFN��(Q�HOOD�VH�DSUHFLD�TXH�HQ�HO�FHQWUR�GH�OD�]RQD�H[FDYDGD�VH�OOHJDQ�

D�HPSXMHV�GHO�RUGHQ�GH�GRV�YHFHV�HO�HPSXMH�DFWLYR��OR�TXH�SXHGH�HTXLYDOHU�DO�HPSXMH�HQ�UHSRVR��

FRQVLGHUDQGR�TXH�QR�KD\�FRKHVLyQ��VL�HVWR�VH�WXYLHUD�HQ�FXHQWD��ORV�HPSXMHV�DFWLYRV�GH�UHIHUHQFLD�

VHUtDQ�PHQRUHV��FRQ�OR�TXH�ORV�HPSXMHV�PRYLOL]DGRV�SRGUtDQ�VHU�GHO�RUGHQ�GH������YHFHV�HO�HPSXMH�

DFWLYR� �FRQVLGHUDGR� FRQ� YDULDFLyQ� OLQHDO� GHVGH� VXSHUILFLH��� (VWR� VROR� HV� SDUD� YDORUHV� FRQ� VyOR�

UR]DPLHQWR��

(Q� OD� )LJXUD� ��� \� VLHPSUH� FRQ� OD� KLSyWHVLV� TXH� ORV� HPSXMHV� KRUL]RQWDOHV� GHGXFLGRV� GH� ORV�

FiOFXORV��TXH�GDQ�ORV�PRYLPLHQWRV�PiV�SUy[LPRV�D�ORV�PHGLGRV��VRQ�ORV�FRUUHFWRV��DXQTXH�QR�VH�

KD\DQ�PHGLGR���VH�SXHGH�UHSUHVHQWDU�HO�LQWHUYDOR�GH�YDULDFLyQ�GH�GLFKRV�HPSXMHV��7LHQHQ�XQD�FLHUWD�

WHQGHQFLD�DO�DXPHQWR�GH�HPSXMHV�FRQ�OD�SURIXQGLGDG��DXQTXH�HQ�HO�WHUFLR�LQIHULRU�GH�OD�]RQD�H[FDYDGD�

YLHQHQ�D�PDQWHQHUVH�FRQVWDQWHV�SDUD�GLVPLQXLU�SUiFWLFDPHQWH�D�FHUR�SRU�GHEDMR�GH�OD�H[FDYDFLyQ�

Pi[LPD��(Q�HVD�ILJXUD��HVWRV�YDORUHV�GH�UHIHUHQFLD�VH�KDQ�FRPSDUDGR�FRQ�ORV�HPSXMHV�DFWLYRV��H=.$��

GHGXFLGRV�GH�FXDWUR�KLSyWHVLV��D��'RV�GH�HOODV�VLQ�QLQJXQD�FRKHVLyQ��FRQ�XQ�iQJXOR�GH�UR]DPLHQWR�

LQWHUQR�GH�����HQ�HO�UHOOHQR�\�XQ�iQJXOR�GH�UR]DPLHQWR�LQWHUQR�HQ�OD�)RUPDFLyQ�$OKDPEUD�HQWUH����

\������E��3DUD�XQD�FRKHVLyQ�JOREDO�GH����N3D�\�DQiORJDV�KLSyWHVLV�VREUH�HO�iQJXOR�GH�UR]DPLHQWR�

LQWHUQR�HQ�ORV�UHOOHQRV�\�HQ�OD�)RUPDFLyQ�$OKDPEUD��(VWDV�OH\HV��OyJLFDPHQWH�DXPHQWDQ�OLQHDOPHQWH�

FRQ�OD�SURIXQGLGDG�\�SURSRUFLRQDQ�YDORUHV��HQ�JHQHUDO��PHQRUHV�TXH�ORV�GHGXFLGRV�FRPR�YiOLGRV�HQ�

HVWRV�QXHYRV�FiOFXORV��KDVWD�XQRV���P�GH�SURIXQGLGDG��HQ�TXH�QR�KD\�XQ�GHVFHQVR�GH�HVWRV�YDORUHV��

VHJXUDPHQWH�SRUTXH�OD�GLVWULEXFLyQ�GH�DQFODMHV�R�VX�WHVDGR�WXYR�DOJXQD�LUUHJXODULGDG�HQ�HVD�]RQD���

�
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)LJ�����±�5HFRPHQGDFLRQHV�GH�3HFN��������

�

�

)LJ�����±�(PSXMH�PRYLOL]DGR�HQ�UHODFLyQ�FRQ�HPSXMHV�GHO�WHUUHQR�FRQ�VROR�UR]DPLHQWR�
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�

)LJ�����±�5HODFLyQ�HQWUH�HPSXMHV�VREUH�OD�SDQWDOOD�\�OD�SURIXQGLGDG��

�5HODFLyQ�HQWUH�FDUJD�GH�DQFODMHV�HQWUH�����\�������

�

(VD�OH\�GH�HPSXMHV�GHGXFLGD�FRPR�YiOLGD�VH�KD�VLPSOLILFDGR��FRQ�HO�UHVXOWDGR�UHSUHVHQWDGR�HQ�

OD�)LJXUD�����HQ�TXH�HQ�OD�PLWDG�LQIHULRU�GH�OD�H[FDYDFLyQ�VH�KDQ�PDQWHQLGR�FRQVWDQWHV�ORV�HPSXMHV�

\�VH�KDQ�VXDYL]DGR�ODV�UHDFFLRQHV�HQ�OD�SDUWH�PHGLD�VXSHULRU��'H�HVWD�IRUPD�ORV�HPSXMHV�Pi[LPRV�

VREUH�OD�SDQWDOOD�GH�PLFURSLORWHV�VH�VLW~DQ�HQWUH�HO�����\�HO�����GH�OD�SURIXQGLGDG�Pi[LPD��FRQ�

YDORUHV�Pi[LPRV�TXH�SXHGHQ�RVFLODU�HQWUH������\������YHFHV�HO�HPSXMH�DFWLYR��H=. J=.$��VLHQGR�=�

OD�DOWXUD�FRQVLGHUDGD�GHVGH�VXSHUILFLH�\�.$�HO�FRHILFLHQWH�GH�HPSXMH�GHO�WHUUHQR��FRQVLGHUDQGR�VyOR�

HO�UR]DPLHQWR��VLQ�FRKHVLyQ���

7RGR�OR�DQWHULRU�LQGLFD�OD�FODUD�LQWHUDFFLyQ�TXH�KD\�HQWUH�HO�WHUUHQR�\�OD�SDQWDOOD��DXQTXH�pVWD�

VHD�IOH[LEOH��(OOR�PXHVWUD�TXH�OD�)LJXUD����GD�XQD�LGHD�GH�OR�TXH�VH�WUDWD��DXQTXH�QR�WHQJD�FRKHVLyQ�

HO�WHUUHQR��

(Q�OD�)LJXUD�����VH�KD�UHSUHVHQWDGR�HO�YDORU�Pi[LPR�GH�HVWD�RVFLODFLyQ�GH�HPSXMHV��SDUD�VHU�

FRQVHUYDGRUHV��FRQVLGHUDQGR�GLFKD�OH\�GH�YDULDFLyQ�GH�OD�UHDFFLyQ�FRQ�OD�SURIXQGLGDG�FRPR�XQD�OH\�

UHFRPHQGDEOH� D� HIHFWRV� GH� FiOFXOR� SUiFWLFR�� /D� FRPSDUDFLyQ� FRQ� HO� FDVR� GHO� YDORU�PtQLPR� GHO�

HPSXMH�DFWLYR�TXH�VH�VXHOH�FRQVLGHUDU�KDELWXDOPHQWH��LQGLFD�XQD�FODUD�VXSHULRULGDG�GH�OR�REWHQLGR�

HQ�HO�FiOFXOR�\�XQD�GLIHUHQFLD�QRWDEOH�HQ�OD�YDULDFLyQ�GH�HPSXMHV�FRQ�OD�SURIXQGLGDG��

3RU�~OWLPR��VH�KD�UHSUHVHQWDGR�OD�)LJXUD�����HQ�OD�TXH�VH�KDQ�FRPSDUDGR�ODV�GLYHUVDV�WHRUtDV�GH�

HPSXMH�GH�3HFN���������FRQ�ORV�UHVXOWDGRV�DQWHV�FRPHQWDGRV�VREUH�HPSXMHV�UHFRPHQGDGRV��

/DV� OH\HV� FRUUHVSRQGLHQWHV� D� HPSXMHV� GH� DUFLOODV� ILVXUDGDV� VREUH� HQWLEDFLRQHV� IOH[LEOHV� VH�

SDUHFHQ�HQ�IRUPD��WUDSH]RLGDO��DSUR[LPDGDPHQWH���SHUR�FRQ�YDORUHV�TXH�VRQ�FODUDPHQWH�VXSHULRUHV��

D� ORV�REWHQLGRV�HQ�HVWRV�FiOFXORV�HQ�OD�PLWDG�VXSHULRU�GH�OD�]RQD�H[FDYDGD��/D�OH\�GH�HPSXMH�GH�

DUHQDV�VREUH�HQWLEDFLRQHV�IOH[LEOHV��OH\�GH�HPSXMHV�FRQVWDQWHV��LQIUDYDORUD�ORV�HPSXMHV�HQ�OD�PLWDG�

LQIHULRU�GH�OD�]RQD�H[FDYDGD��UHVSHFWR�D�ORV�DKRUD�REWHQLGRV�GHQRPLQDGRV�³DQiOLVLV�SUiFWLFRV´�HQ�OD�

)LJXUD�����SHUR�ORV�VXSUDYDORUD�HQ�OD�PLWDG�VXSHULRU�\�OD�OH\�GH�HPSXMHV�DFWLYRV�LQIUDYDORUD�WDPELpQ�

ORV�HPSXMHV�HQ�HVD�]RQD��
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)LJ�����±�(PSXMHV�VLPSOLILFDGRV�FRQ�OD�SURIXQGLGDG��FRQ�FRKHVLyQ�GH�������N3D��¥¶ �����q��7 ���

D��������6yOR�SDUD�YDORUHV�GH�PiV�DOWD�SUHVLyQ�

�

)LJ�����±�3RVLEOH�OH\�VLPSOLILFDGD�GH�FiOFXOR�SDUD�SDQWDOODV�GH�PLFURSLORWHV�FRQ�YDULDV�ILODV�GH�

DQFODMHV�
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(Q�OD�UHDOLGDG�SDUHFH�TXH�WRGD�OD�SDUWH�VXSHULRU��HQ�TXH�ORV�DQFODMHV�VH�VHSDUDQ�PiV���SHUPLWH�

XQD� GHFRPSUHVLyQ� UHODWLYD� GHO� WHUUHQR� TXH� UHEDMD� ORV� HPSXMHV�� 6LQ� HPEDUJR� HQ� ODV� HQWLEDFLRQHV�

IOH[LEOHV� SHUR� FRQ�PXFKRV� SXQWDOHV�� VH� FRQVLJXH� XQD� ULJLGH]� UHODWLYD�PD\RU� HQ� OD� ]RQD� VXSHULRU�

H[FDYDGD��SRU�OR�TXH�ORV�HPSXMHV�SXHGHQ�VHU�PD\RUHV�D�ORV�TXH�DTXt�UHVXOWDQ��/D�GHIRUPDELOLGDG�GH�

ORV�DQFODMHV�SHUPLWH��DGHPiV��XQD�FLHUWD�UHODMDFLyQ�HQ�OD�SDUWH�VXSHULRU�TXH�KDFH�TXH�GLVPLQX\DQ�ORV�

HPSXMHV��\�ORV�PRPHQWRV�IOHFWRUHV��HQ�FRQVHFXHQFLD���

(O�FDVR�HVWXGLDGR�HQ�HVWH�FDStWXOR��SDQWDOOD�DQFODGD�FRQ�ODV�FDUDFWHUtVWLFDV�PHGLDV�GH�OD�DTXt�

HPSOHDGD��� SHUPLWH� XQD�PD\RU� IOH[LELOLGDG�� OR�TXH� FRQGXFH� D�XQD� OH\� GH� HPSXMHV� D� UHFRPHQGDU�

�)LJXUDV����\������FRQ�XQ�YROXPHQ�GH�HPSXMHV�WRWDO�GH�PHQRU�PDJQLWXG�TXH�ODV�OH\HV�SURSXHVWDV�SRU�

3HFN���������LQFOXVR�DXQTXH�FRQVLGHUHPRV�ODV�DUFLOODV�UtJLGDV�ILVXUDGDV��$Vt�VH�KD�VLPSOLILFDGR�HO�

DQiOLVLV�� (Q� HO� FDVR� TXH� QRV� RFXSD� �DUHQDV� FHPHQWDGDV�� FRQ� FRKHVLyQ�� HVWDUtDPRV� HQ� XQ� UDQJR�

LQWHUPHGLR�HQWUH�ODV�DUFLOODV�ILVXUDGDV�\�ODV�DUHQDV�VXHOWDV��$XQ�DVt��ORV�HPSXMHV�VH�SDUHFHQ�PiV�D�ORV�

GH�ODV�DUFLOODV�ILVXUDGDV��SHUR�FRQ�PHQRU�PDJQLWXG�TXH�ORV�TXH�UHFRPLHQGD�3HFN�HQ�OD�PLWDG�VXSHULRU�

GH�OD�]RQD�H[FDYDGD��

�

)LJ�����±�&RPSDUDFLyQ�GH�GLYHUVDV�WHRUtDV�GH�HPSXMHV�FRQ�ORV�UHFRPHQGDGRV�SDUD�DQiOLVLV�

SUiFWLFRV��F¶ ������N3D��¥¶ �����q��5K ��������N1�P��\�XQD�IXHU]D�GH�����GH�DQFODMH�ILQDO��

��±�&21&/86,21(6�

$�PDQHUD�GH�FRQFOXVLRQHV�SXHGHQ�GHVWDFDUVH�ORV�VLJXLHQWHV�SXQWRV��

x� (Q�XQD�VROXFLyQ��QR�FRQYHQFLRQDO��FRPR�OD�DTXt�GHVFULWD��HV�LQGLVSHQVDEOH�OD�DXVFXOWDFLyQ�

±�FRPR�PtQLPR�±�FRQ�YDULRV� LQFOLQyPHWURV�� D� ILQ�GH�SRGHU�FRPSDUDU� ODV�SUHYLVLRQHV�GH�

FiOFXOR�FRQ�HO�FRPSRUWDPLHQWR�UHDO��(VWD�DXVFXOWDFLyQ�GHEHUtD�FRPSOHWDUVH�FRQ�HO�FRQWURO�

GH�OD�PHGLGD�GH�HVIXHU]RV�HQ�ORV�DQFODMHV��

x� (Q�VXHORV�FHPHQWDGRV�HO�HVWDEOHFHU�ORV�SDUiPHWURV�JHRWpFQLFRV�HV�GLItFLO��\D�TXH�OR�HV�OD�

WRPD� GH� PXHVWUDV� LQDOWHUDGDV�� HO� GLVSRQHU� GH� PXHVWUDV� LQWDFWDV� SDUD� LQWURGXFLU� HQ� ORV�

DSDUDWRV�GH�ODERUDWRULR��HWF��3RU�HVR��OD�LQWHUSUHWDFLyQ�GH�OD�LQVWUXPHQWDFLyQ�GH�XQD�REUD�GH�
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HVWH� WLSR�� SXHGH� SHUPLWLU� HO� GHWHUPLQDU� XQRV� SDUiPHWURV� JHRWpFQLFRV� DGHFXDGRV�� 2�� DO�

PHQRV��XQ�LQWHUYDOR�UHSUHVHQWDWLYR�EDVWDQWH�DFRWDGR��

x� /D� LQWURGXFFLyQ� GH� XQ� Q~PHUR� HOHYDGR� GH� DQFODMHV� GLVPLQX\H� OD� LQIOXHQFLD� GH� OD�

GHIRUPDELOLGDG�GHO�WHUUHQR��SHUR�QR�OD�GH�OD�FRKHVLyQ�\�HO�UR]DPLHQWR�LQWHUQR��

x� /RV�SDUiPHWURV�REWHQLGRV�HVWiQ�HQ�HO�RUGHQ�GH�PDJQLWXG�GH�ORV�GHGXFLGRV�GH�OD�REUD�GHO�

0HWUR�GH�*UDQDGD��DXQTXH�FRQ�SRFDV�VHFFLRQHV�LQWHUSUHWDGDV��

x� 3DUD� REUDV� IXWXUDV� HQ� OD� &LXGDG� GH� *UDQDGD� �$PSOLDFLyQ� GHO� 0HWUR� /LJHUR� \� RWUDV�

H[FDYDFLRQHV�SURIXQGDV�� ORV� SDUiPHWURV� JHRWpFQLFRV�GHGXFLGRV� HQ� HVWH� WUDEDMR� �VLHPSUH�

GLItFLOHV�GH�GHWHUPLQDU��DO�VHU�VXHORV�FHPHQWDGRV��SXHGHQ�VHUYLU�SDUD�GLVHxDU�REUDV�GH�IRUPD�

PHQRV�FRQVHUYDGRUD��

x� 6H�SXHGH�DGRSWDU�XQD�OH\�GH�HPSXMHV�VLPSOLILFDGRV�HQWUH�ODV�OH\HV�WLSR�GH�VXHORV�DUHQRVRV�

\�DUFLOODV� UtJLGDV� UHFRPHQGDGDV�SRU�3HFN���������(Q�HVWH�DUWtFXOR�VH�KDQ�FRPSDUDGR� ORV�

UHVXOWDGRV�REWHQLGRV�FRQ�ODV�OH\HV�GH�3HFN��SDUD�H[FDYDFLRQHV�D�FLHOR�DELHUWR�\�FRQ�PXFKRV�

SXQWDOHV���(Q�HVWH�FDVR��HO�JUDQ�Q~PHUR�GH�DQFODMHV����QLYHOHV��SXHGH�DVLPLODUVH�D�XQ�PXUR�

PX\�DSXQWDODGR��/D�OH\�UHFRPHQGDGD�HVWi�HQWUH�OD�GH�OD�DUFLOOD�UtJLGD�\�OD�GH�VXHORV�DUHQRVRV�

GH�GHQVLGDG�PHGLD�DOWD��FRQ�ORV�PD\RUHV�HPSXMHV�VLPLODUHV�D�ORV�GH�OD�DUFLOOD�UtJLGD��SHUR�

FRQ�XQ�YROXPHQ�PHQRU�GH�HPSXMHV��(O�Pi[LPR�YDORU� HVWi�SRU�GHEDMR�GH� OD�PLWDG�GH� OD�

H[FDYDFLyQ�� &RPR� HQ� HO� FDVR� GH� ORV� SDUiPHWURV� JHRWpFQLFRV�� HVWD� FRQFOXVLyQ� SXHGH�

XWLOL]DUVH�SDUD�VXHORV�FHPHQWDGRV�FRPR�ORV�GH�*UDQDGD��

��±�$*5$'(&,0,(1726�

/RV� DXWRUHV� GH� HVWH� WUDEDMR� TXLHUHQ� H[SUHVDU� VX� DJUDGHFLPLHQWR� D� OD�'LUHFFLyQ� GH�2EUD� GHO�

+RVSLWDO�GH�1XHVWUD�VHxRUD�GH�OD�6DOXG�GH�*UDQDGD��DVt�FRPR�D�OD�&RQVWUXFWRUD�3XHUWD�0RQDLWD��6�/���

SRU�ODV�IDFLOLGDGHV�GDGDV�SDUD�GLVSRQHU�GH�ODV�PHGLGDV�GH�ORV�LQFOLQyPHWURV�\�HO�FRQRFLPLHQWR�GH�ODV�

IDVHV�GH�2EUD��

��±�5()(5(1&,$6�%,%/,2*5È),&$6�

$UR]DPHQD��3����������Comportamiento del Terreno durante las obras de construcción de la Línea 

1 del Metro de Sevilla en los tramos de túnel entre pantallas y en las estaciones subterráneas��

7HVLV�'RFWRUDO��8QLYHUVLGDG�GH�6HYLOOD��

%RWHOOR��$����������Sobre el comportamiento de micropilotes trabajando a flexión y/o cortante en 

estructuras de tierra.�7HVLV�'RFWRUDO��8QLYHUVLGDG�3ROLWpFQLFD�GH�0DGULG��

&KDGHLVVRQ��5�� ��������Parois continues moulées dans le sol.� 3URFHHGLQJV� RI� WKH� �WK� (XURSHDQ�

&RQIHUHQFH�RQ�6RLO�0HFKDQLFV�DQG�)RXQGDWLRQ�(QJLQHHULQJ��9ROXPHQ����SS�����������3DUtV��

&<3(� ������� Cálculo de pantallas continuas�� (PSUHVD� GH� (VTXHPD� GH� FiOFXOR� SDUD� FDOFXODU�

KRUPLJyQ�DUPDGR��

*DUFtD�3LTXHUDV��0��$����������Deformabilidad en pantallas de hormigón. Obras del Metro Ligero 

de Granada��7HVLV�GHO�9,�0DVWHU�HQ�7~QHOHV�\�2EUDV�6XEWHUUiQHDV��$(726�&,&&3�8�3�0��

1R�SXEOLFDGR��

0RQQHW��$�� ��������Module de reaction, coefficient de décompression, au sujet des parameters 

utilises dans la méthode de calcul élasto-platique des soutènements�� 5HYXH� )UDQoDLVH� GH�

*pRWHFKQLTXH�������SS���������

3HFN��5��%����������Deep excavations and tunnelling in soft ground��3URF���WK�,&60�)(��0p[LFR��
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5H\HV��'�� ��������Estudio de pantallas en ámbito urbano. Análisis de movimientos en pantallas 

discontinuas en suelos cementados: Metro de Granada��7HVLV�GHO�9�0DVWHU�HQ�7~QHOHV�\�2EUDV�

6XEWHUUiQHDV��$(726�&,&&3�8�3�0��1R�SXEOLFDGR��

�


