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3DODEUDV�FODYH� $QiOLVLV�(VWUXFWXUDO��2SWLPL]DFLyQ��7HOHVFRSLR
5HVXPHQ�� (Q� HO� SUHVHQWH� WUDEDMR� VH� H[SRQH� XQD� WpFQLFD� GH� RSWLPL]DFLyQ�� DSOLFDGD� DO�
FRPSRUWDPLHQWR� PHFiQLFR� HVWUXFWXUDO� GH� XQ� WHOHVFRSLR� GH� JUDQ� GLiPHWUR� ���� P��� (Q� HVWH�
SURFHVR�GH�RSWLPL]DFLyQ�VH�WUDWD�GH�PLQLPL]DU�HO�SHVR�GH�OD�HVWUXFWXUD�TXH�VRSRUWD�D�OD�ySWLFD�
GHO� WHOHVFRSLR�� FRQ�XQD�VHULH�GH� UHVWULFFLRQHV�TXH� OLPLWDQ� ODV�GHIRUPDFLRQHV�GH� ORV�HVSHMRV��
TXH� SURGXFLUtDQ� DEHUUDFLRQHV� ySWLFDV�� DGHPiV� VH� WLHQHQ� HQ� FXHQWD� ORV� GHVSOD]DPLHQWRV�
UHODWLYRV� HQWUH� ORV� HVSHMRV� SULPDULR�� VHFXQGDULR� \� WHUFLDULR�� TXH� SURYRFDUtDQ� SpUGLGDV� GH�
DOLQHDPLHQWR� GH� ORV� KDFHV� OXPLQRVRV�� TXH� GHJUDGDQ� HO� GHVHPSHxR� ySWLFR� GHO� WHOHVFRSLR��
FRQGLFLyQ�TXH�HV�FUXFLDO�SDUD�DVHJXUDU�XQD�H[FHOHQWH�FDOLGDG�GH�ODV�LPiJHQHV�REWHQLGDV��
&RQ� HO� ILQ� GH� FRPSDUDU�� HQ� ODV� GLVWLQWDV� HVWUXFWXUDV� SURSXHVWDV�� OD� HYROXFLyQ� GH� ORV� GRV�
SDUiPHWURV��SHVR�\�GHIRUPDFLyQ�GH�OD�HVWUXFWXUD��FX\RV�HIHFWRV�VRQ�FRQWUDSXHVWRV�VH�SURSRQH�
HO�XVR�GHO�SDUiPHWUR�'HIRUPDFLRQHV�9ROXPpWULFDV��GHELGR�D�TXH�ORV�FRQVLGHUD�HQ�FRQMXQWR�
(V� LPSRUWDQWH� GHVWDFDU� TXH� HQ� HO� FDVR� GH� ODV� HVWUXFWXUDV�PyYLOHV�� FRPR� HO� WHOHVFRSLR� DTXt�
DQDOL]DGR�� OD� FRPSOHMLGDG� GH� HVWH� SUREOHPD� FUHFH� HQ� OD� PHGLGD� TXH� OD� HVWUXFWXUD� GHEH�
SHUPLWLU�WUHV�WLSRV�GH�PRYLPLHQWRV��GHELpQGRVH�DQDOL]DU�GLYHUVDV�SRVLFLRQHV�GH�HTXLOLEULR�GH�
OD� PLVPD�� D� ORV� HIHFWRV� GH� FRQWHPSODU� ODV� GLVWLQWDV� VROLFLWDFLRQHV� D� OD� TXH� HVWD� VXMHWD� OD�
HVWUXFWXUD�
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���,1752'8&&,Ï1
(Q�GHWHUPLQDGRV�SURFHVRV�GH�RSWLPL]DFLyQ�VH�WUDWD�GH�PLQLPL]DU�FLHUWRV�SDUiPHWURV��WDOHV�

FRPR�ORV�YLQFXODGRV�FRQ�HO�FRPSRUWDPLHQWR�PHFiQLFR�R�HO�SHVR�GH�OD�HVWUXFWXUD��3DUD�UHDOL]DU�
HVWH� SURFHVR� GH� GHEHQ� FRQVLGHUDU�� FRPR� FRQGLFLRQHV� GH� ERUGH�� UHVWULFFLRQHV� TXH� HVWiQ�
GLUHFWDPHQWH�UHODFLRQDGDV�FRQ�DVSHFWRV�IXQFLRQDOHV�GH�OD�REUD�

/D� PHWRGRORJtD� GH� RSWLPL]DFLyQ� GH� IRUPDV� SURSXHVWD� HQ� HVWH� WUDEDMR�� HV� VLPLODU� D� OD�
HPSOHDGD� DQWHULRUPHQWH� HQ� HVWUXFWXUDV� FRQWLQXDV�� WDOHV� FRPR� FXELHUWDV� ODPLQDUHV ��� ��� � \�
GHSyVLWRV� GH� IOXLGRV� ��� (Q� HVWH� WUDEDMR� VH� PXHVWUD� XQD� DSOLFDFLyQ� GH� HVWD� WpFQLFD� D� XQD�
HVWUXFWXUD� PHWiOLFD� PyYLO� GH� EDUUDV�� HQ� HVWH� FDVR�� OD� HVWUXFWXUD� GH� XQ� WHOHVFRSLR� GH� JUDQ�
GLiPHWUR���� P���HQ�GRQGH�VH�KDQ�WHQLGR�TXH�FRQVLGHUDU�IXHUWHV�FRQGLFLRQDQWHV��SURYHQLHQWHV�
GH� ORV� UHTXHULPLHQWRV�GHO� LQVWUXPHQWDO� ySWLFR�� TXH� IRUPD�SDUWH�GHO�PLVPR��&DEH� DFRWDU�TXH�
HVWH�QLYHO�GH�FRQGLFLRQDPLHQWRV�QR�HV�IUHFXHQWH�HQ�RWUDV�HVWUXFWXUDV�

/D�SULQFLSDO� IXQFLyQ�GH� OD�HVWUXFWXUD�GH�XQ� WHOHVFRSLR�HV� OD�GH�VRSRUWDU�HO�VLVWHPD�ySWLFR��
FRQ� WRGD� VX� LQVWUXPHQWDFLyQ�� SHUR� VH� GHEH� WHQHU� HQ� FXHQWD� TXH� DGHPiV� GHEH� PDQWHQHU� OD�
DOLQHDFLyQ�\�DSXQWDGR��PLHQWUDV�HVWD�VLJXLHQGR�OD�WUD\HFWRULD�GH�FXDOTXLHU�REMHWR�DVWURQyPLFR�
FRQ� H[WUHPD� SUHFLVLyQ�� (VWR� FRQGXFH� D� XQD� VLWXDFLyQ� EDVWDQWH� DFRWDGD� HQ� OD� FXDO� VH� GHEHQ�
HYDOXDU�PXFKDV�UHVWULFFLRQHV��UHVSHFWR�GH�ORV�GHVSOD]DPLHQWRV�GH�OD�HVWUXFWXUD�TXH�VRSRUWD�DO�
LQVWUXPHQWDO�� SDUD� HYLWDU� DEHUUDFLRQHV� ySWLFDV�� VXPDGR� D� HVWR� VH� GHEH� WHQHU� HQ� FXHQWD� OD�
FRPSOHMLGDG�TXH�VH�RULJLQD�HQ�HO�KHFKR�TXH�OD�HVWUXFWXUD�HV�PyYLO��$GHPiV��VH�GHEH�FRQVLGHUDU�
TXH�OD�PLQLPL]DFLyQ�GHO�SHVR�GH�OD�HVWUXFWXUD��HVWi�tQWLPDPHQWH�UHODFLRQDGD�FRQ�OD�UHGXFFLyQ�
GH�ODV�LQHUFLDV�WpUPLFDV��FRVWR�GH�OD�HVWUXFWXUD�\�GHO�PHFDQLVPR�GH�PRYLPLHQWR��OR�TXH�OOHYDUtD�
D� WUDWDU� GH� GLVHxDU� XQD� HVWUXFWXUD� GH� EDMR� SHVR��$VLPLVPR�� VH� GHEH� WHQHU� SUHVHQWH� TXH� SDUD�
GLVPLQXLU� ORV� GHVSOD]DPLHQWRV�� VH� GHEHUtD� DGRSWDU� HVWUXFWXUDV� GH� DOWR� SHVR�� 3DUD� VDOYDU� HVWD�
GLV\XQWLYD�HQWUH�HVWDV�GRV�WHQGHQFLDV�FRQWUDSXHVWDV��VH�HPSOHD�HQ�HO�SURFHVR�GH�PLQLPL]DFLyQ�
HO� SDUiPHWUR� 'HVSOD]DPLHQWR� 9ROXPpWULFR�� TXH� FRQVLGHUD� HQ� FRQMXQWR� OD� LQIOXHQFLD� GH� ORV�
GHVSOD]DPLHQWRV�\�GHO�SHVR�
���'(6&5,3&,Ï1�'(/�7(/(6&23,2

(O� WHOHVFRSLR� TXH� VH� DQDOL]D� HQ� HVWH� WUDEDMR HV� PX\� VLPLODU� DO� TXH� DFWXDOPHQWH� VH� HVWD�
PRQWDQGR� HQ� /D� 3DOPD�� ,VODV� &DQDULDV�� (VSDxD� ��� /D� WLSRORJtD� DGRSWDGD� HV� XQD� GH� ODV�PiV�
GLIXQGLGDV�HQ�ORV�WHOHVFRSLRV�GH�JUDQ�GLiPHWUR��H[LVWLHQGR�RWURV�VLPLODUHV�HQ�HO�2EVHUYDWRULR�
0F'RQDOG� HQ� 7H[DV� FX\D� FRQVWUXFFLyQ� FXOPLQy� HQ� ����� ��� � \� HO� TXH� DFWXDOPHQWH� VH� HVWi�
WHUPLQDQGR� GH� PRQWDU� HQ� 6RXWKHUODQG�� 1RUWKHUQ� &DSH�� 6RXWK� $IULFD��� &DEH� DFRWDU� TXH�
DFWXDOPHQWH�VH�HVWD�SUR\HFWDQGR�RWUR� WHOHVFRSLR��FX\R�GLiPHWUR�HV�GH����P��HVWH�SUR\HFWR�HV�
FRQRFLGR� EDMR� HO� QRPEUH� GH &DOLIRUQLD� ([WUHPHO\� /DUJH� 7HOHVFRSH� �&(/7�� ��� \� OR� HVWi�
UHDOL]DQGR�XQ�HTXLSR�D�FDUJR�GHO�PLVPR�GLVHxDGRU�TXH�HO�GHO�2EVHUYDWRULR�0F'RQDOG��HO�'U��
6�-��0HGZDGRZVNL�

&RQ�UHODFLyQ�DO�WHOHVFRSLR�PRQWDGR�HQ�ODV�,VODV�&DQDULDV��VH�SXHGH�GHFLU�TXH�VH�KD�HOHJLGR
HVWH�OXJDU��SDUD�HPSOD]DUOR��GHELGR�D�ODV�H[FHOHQWHV�FRQGLFLRQHV�GHO�FLHOR��(VWD�XELFDGR�HQ�HO�
FUiWHU�GH�XQ�YROFiQ�DSDJDGR��D�PiV�GH������PHWURV�VREUH�HO�QLYHO�GHO�PDU��GRQGH�OD�DWPyVIHUD�
HV�QRUPDOPHQWH� VHFD�� HVWDEOH�\� WUDQVSDUHQWH��'HELGR�D� OD�DOWXUD�HQ� OD�TXH� VH�HQFXHQWUD�� HVWD�
VXMHWD� D� WHPSHUDWXUDV� H[WHUQDV� TXH� YDUtDQ� HQWUH� ±��� \� ��� �&�� QR� REVWDQWH� HO� UDQJR� GH�
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WHPSHUDWXUDV� UHLQDQWH�� GXUDQWH� HO� ��� �� GH� ODV� QRFKHV� GHO� DxR�� SHUtRGR� HQ� HO� FXDO� ODV�
FRQGLFLRQHV� FOLPiWLFDV� OH� SHUPLWHQ� HVWDU� HQ� RSHUDFLRQHV�� HQ� HVRV� PRPHQWRV� HO� UDQJR� GH�
WHPSHUDWXUDV�YDUtD�HQWUH�±��D����&��/D�FRQWDPLQDFLyQ�OXPtQLFD�HV�YLUWXDOPHQWH�QXOD��GHELGR�D�
TXH�QR�KD\�QLQJXQD�XUEDQL]DFLyQ�FHUFD��VXPDGR�D�TXH�OD�LOXPLQDFLyQ�S~EOLFD�HVWi�OHJDOPHQWH�
FRQWURODGD��H[LVWLHQGR�IXHUWHV�UHVWULFFLRQHV��FRQ�HO�ILQ�GH�PLQLPL]DU�OD�FRQWDPLQDFLyQ��GHELGR�
D� TXH� H[LVWH�� HQ� OD� LVOD�� XQ� LPSRUWDQWH� Q~PHUR� GH� WHOHVFRSLRV�� HQ� VX�PD\RUtD� SURSLHGDG� GH�
GLIHUHQWHV�SDtVHV�GH�OD�&RPXQLGDG�(XURSHD��

)LJ�����0RQWDMH�GH�OD�HVWUXFWXUD�GHO�WHOHVFRSLR��XELFDGR�HQ�ODV�,VODV�&DQDULDV�
�����6LVWHPD�ySWLFR

(O�WHOHVFRSLR�DTXt�HVWXGLDGR�HV�XQR�GH�UHIOH[LyQ��FRQ�GRV�HVSHMRV�TXH�DOLPHQWDQ�D�XQ�IRFR�
&DVVHJUDLQ��$GLFLRQDOPHQWH��SRVHH�XQ�HVSHMR�WHUFLDULR��ORFDOL]DGR�VREUH�HO�HMH�ORQJLWXGLQDO�GH�
OD� HVWUXFWXUD� UHWLFXODU�� TXH� DOLPHQWDUi� ORV� GRV� IRFRV� 1DVP\WK� \� ORV� FXDWUR� IRFRV� )ROGHG�
&DVVHJUDLQ��XELFDGRV�VREUH�HO�DQLOOR�FHQWUDO��
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(O�HVSHMR�SULPDULR�SRVHH�XQ�iUHD�HTXLYDOHQWH�DO�GH�XQ�HVSHMR�FLUFXODU�GH����P�GH�GLiPHWUR�
\� HVWD� FRPSXHVWR� GH� ��� VHJPHQWRV� KH[DJRQDOHV� GH� ������P� GH� ODGR�� /D� ORQJLWXG� IRFDO� GHO�
HVSHMR� HV� GH� ������ P�� 'HELGR� D� TXH� OD� HVWUXFWXUD� PHWiOLFD� TXH� VRSRUWD� DO� LQVWUXPHQWDO��
LQHYLWDEOHPHQWH� VXIULUi� GHIRUPDFLRQHV� \� FRQ� HO� ILQ� GH� HYLWDU� ODV� DEHUUDFLRQHV� ySWLFDV� GH� OD�
LPDJHQ��TXH�VH�SXHGHQ�RULJLQDU�HQ�ODV�GLVWLQWDV�SRVLFLRQHV�TXH�VH�SXHGH�XELFDU�HO�LQVWUXPHQWR�
SDUD� UHDOL]DU� ODV� REVHUYDFLRQHV�� OD� SRVLFLyQ� GH� FDGD� VHJPHQWR� GHO� HVSHMR� SULPDULR� HVWi�
FRQWURODGD�HQ�IRUPD�DFWLYD�SRU�XQ�VLVWHPD�GH�FRQWURO��FRQ�HO�ILQ�GH�PDQWHQHUORV�GHQWUR�GH�XQD�
PLVPD�VXSHUILFLH�QRPLQDOPHQWH�HVIpULFD��6X SHVR�WRWDO�HV�GH�������NJ�\�HO�GH�VX�VLVWHPD�GH�
VRSRUWHV������NJ��

&RQ�UHODFLyQ�DO�HVSHMR�VHFXQGDULR��HO�PLVPR�HVWD�UHDOL]DGR�HQ�XQD�VROD�SLH]D�KH[DJRQDO�GH�
������P�GH�ODGR��FRQ�XQ�UDGLR�GH�FXUYDWXUD�GH������P��WDPELpQ�HV�FRQWURODGR�HQ�IRUPD�DFWLYD�
SDUD� PDQWHQHU� VX� DOLQHDFLyQ� GHQWUR� GHO� VLVWHPD� ySWLFR�� 3XHGH� PRYHUVH� VHJ~Q� �� JUDGRV� GH�
OLEHUWDG�� FRQ� HO� ILQ� GH� PDQWHQHU� VX� DOLQHDFLyQ�� OOHYDQGR� D� FDER� RWUDV� FRUUHFFLRQHV� \� ORV�
PRYLPLHQWRV� GH� ODV� LPiJHQHV�� LQGHSHQGLHQWHPHQWH� GH� ODV� GHIRUPDFLRQHV� WpUPLFDV� \�
JUDYLWDFLRQDOHV��/D�GLVWDQFLD�HQWUH�HO�HVSHMR�SULPDULR�\�HO�VHFXQGDULR�HV�GH��������P��(O�SHVR�
GHO�HVSHMR�VHFXQGDULR�HV�GH����NJ�

3RU�~OWLPR��HO�HVSHMR�WHUFLDULR�HV�SODQR��FRQ�XQ�GLiPHWUR�Pi[LPR�GH�������P�\�XQR�PtQLPR�
GH� ������ P�� VX� SHVR� HV GH� �� NJ \ HV� HO� HQFDUJDGR� GH� GLUHFFLRQDU� ODV� LPiJHQHV� KDFLD� ORV�
GLIHUHQWHV�IRFRV�

(O�VLVWHPD�ySWLFR�GHO�WHOHVFRSLR�VH�FRPSOHWD�FRQ�XQD�VHULH�GH�LQVWUXPHQWRV��TXH�WLHQHQ�SRU�
REMHWR� FRUUHJLU� GLVWLQWDV� DEHUUDFLRQHV� ySWLFDV� GH� ODV� LPiJHQHV�� DQWHV� TXH� ODV� PLVPDV� VHDQ�
FDSWDGDV�SRU�HO�VLVWHPD�GH�FDSWXUD�GH�LPiJHQHV�DVWURQyPLFDV�
�����6LVWHPD�GH�VRSRUWH�\�FRQWURO�GHO�SRVLFLRQDPLHQWR�GHO�(VSHMR�3ULPDULR

&DGD�VHJPHQWR�TXH�FRQIRUPD�HO�HVSHMR�SULPDULR��QR�SRVHH�VXILFLHQWH�ULJLGH]�SDUD�VRSRUWDU�
VX�SURSLR�SHVR��VLQ�SURGXFLU�GHIRUPDFLRQHV�TXH�GLVWRUVLRQHQ�ODV�LPiJHQHV�UHIOHMDGDV��SRU�HOOR�
VH�GHEH�GLVSRQHU�XQ�VLVWHPD�GH�VRSRUWH�TXH�OH�EULQGH�XQD�DGHFXDGD�ULJLGH]��(VWH�VRSRUWH�HVWD�
XQLGR�D�OD�HVWUXFWXUD�PHGLDQWH�WUHV�SRVLFLRQDGRUHV��TXH�SHUPLWHQ�PRYLPLHQWRV�HQ�OD�GLUHFFLyQ�
SHUSHQGLFXODU�DO�HVSHMR��FRQ�XQ�GHVSOD]DPLHQWR�Pi[LPR�GH�����PP�

(VWH�VLVWHPD�GH�VRSRUWH�GHEH�SHUPLWLU�TXH�ORV�HVSHMRV�SULPDULRV�VHDQ�IiFLOPHQWH�UHPRYLEOHV�
SDUD�UHDOL]DU�ORV�WUDWDPLHQWRV�VXSHUILFLDOHV�QHFHVDULRV�SDUD�VX�PDQWHQLPLHQWR��
�����(VWUXFWXUD�0HWiOLFD�5HVLVWHQWH

3DUD� IDFLOLWDU� HO� DQiOLVLV�� OD� HVWUXFWXUD� GHO� WHOHVFRSLR� SXHGH� GLYLGLUVH� HQ� GRV� HOHPHQWRV�
SULQFLSDOHV��OD�PRQWXUD��TXH�FRQMXQWDPHQWH�FRQ�RWURV�HOHPHQWRV�SURYHH�GRV�HMHV�GH�URWDFLyQ��
VRSRUWDQGR�OD�HVWUXFWXUD�UHWLFXODU�GHO�WHOHVFRSLR�\�WUDQVILULHQGR�ODV�FDUJDV�D�OD�EDVH�GRQGH�HVWD�
VRSRUWDGD�� HVWD� SDUWH� GH� OD� HVWUXFWXUD� QR� KD� VLGR� DQDOL]DGD� HQ� HVWH� WUDEDMR�� \� OD� HVWUXFWXUD�
UHWLFXODU OD� FXDO� VRVWLHQH� ORV� HVSHMRV� \� OD� LQVWUXPHQWDFLyQ� UHODFLRQDGD� FRQ� ORV� PLVPRV��
PDQWHQLHQGR�HO�DOLQHDPLHQWR�ySWLFR�GHQWUR�GH�UDQJRV�DGPLVLEOHV��

6H� HOLJLy� XQD� HVWUXFWXUD� GH� EDUUDV� WXEXODUHV� GHELGR� D� OD� JUDQ� HILFLHQFLD� HVWUXFWXUDO� TXH�
SRVHH� DGHPiV�WLHQH PHQRU�LQHUFLD�WpUPLFD�TXH�VL�VH�HPSOHD�RWUR�WLSR�GH�VHFFLyQ�FRQ OD�PLVPD�
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UHVLVWHQFLD��SHUPLWLHQGR XQD�EXHQD�FLUFXODFLyQ�GHO�DLUH��RIUHFLHQGR�SRFD�UHVLVWHQFLD�DO�YLHQWR��
JUDFLDV�D�OR�FXDO�VH�UHGXFHQ�ODV�WXUEXOHQFLDV��PLQLPL]iQGRVH�OD�YLEUDFLyQ�GH�OD�HVWUXFWXUD�

(Q� OD� ]RQD� FHQWUDO� GH� OD� HVWUXFWXUD� WXEXODU�� VH�XELFD�XQ�DQLOOR�PHWiOLFR�GH� VHFFLyQ�FDMyQ��
TXH� VH� OR� PRGHOy� FRQ� XQ� HVSHVRU� GH� ����� PP�� FRQ� ULJLGL]DGRUHV� YHUWLFDOHV� XELFDGRV� HQ�
GLUHFFLyQ� UDGLDO�� FDGD� � ����� P�� (VWH� DQLOOR�� SRVHH� JUDQ� ULJLGH]� \� WUDQVPLWH� ODV� FDUJDV� SRU�
IOH[LyQ�\�WRUVLyQ�

3RU� HQFLPD� \� SRU� GHEDMR� GH� HVWH� DQLOOR�� H[LVWHQ� GRV� HVWUXFWXUDV� UHWLFXODUHV� VRPHWLGDV� D�
HVIXHU]RV�D[LDOHV�GRPLQDQWHV�

/D (VWUXFWXUD�6XSHULRU HVWD�FRPSXHVWD�SRU�ORV�VLJXLHQWH�VXEVLVWHPDV�
(VWUXFWXUD�WXEXODU�VXSHULRU�
(VWUXFWXUD�GHO�HVSHMR�VHFXQGDULR�
(VWUXFWXUD�GH�OD�DUDxD��
$QLOOR�+H[DJRQDO�VXSHULRU��\
$QLOOR�+H[DJRQDO�PHGLR�

0LHQWUDV�TXH�OD�(VWUXFWXUD�,QIHULRU OD�FRPSRQHQ�ORV�VXEVLVWHPDV�VLJXLHQWHV�
&HOGD�GHO�HVSHMR�SULPDULR�
$QLOOR�WXEXODU��\
(VWUXFWXUD�GHO�HVSHMR�WHUFLDULR�

)LJ�����3DUWH�VXSHULRU�GH�OD�HVWUXFWXUD�WXEXODU�
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)LJ�����3DUWH�LQIHULRU�GH�OD�HVWUXFWXUD�WXEXODU�
&DGD�XQD�GH�HVWDV�GRV�SDUWHV��SUHVHQWD�XQD�IXQFLyQ�HVWUXFWXUDO�FDVL�LQGHSHQGLHQWH�XQD�GH�OD�

RWUD��SRU�HOOR�VH�ODV�SXHGH�GLVHxDU�\�DQDOL]DU�VHSDUDGDPHQWH��&RPR�HV�GH�LPDJLQDUVH��HVWR�WUDH�
LPSRUWDQWHV� EHQHILFLRV�� GHVGH� HO� SXQWR� GH� YLVWD� FRPSXWDFLRQDO�� 3RU� HVWDV� UD]RQHV�� HQ� HVWH�
WUDEDMR� VH� ODV� RSWLPL]y� VHSDUDGDPHQWH�� DO� LJXDO� TXH� VH� KL]R� FXDQGR� VH� DQDOL]y� OD� HVWUXFWXUD�
UHDOL]DGD�HQ�ODV�,VODV�&DQDULDV���

/D� FHOGD� GHO� HVSHMR� SULPDULR� HVWD� IRUPDGD� SRU� XQD� HVWHUR�HVWUXFWXUD� GH� WUHV� FDSDV�� /D�
VXSHULRU� HV� OD� HQFDUJDGD� GH� VRSRUWDU� ORV� VHUYR�PHFDQLVPRV� TXH� UHJXODQ� OD� SRVLFLyQ� GH� ORV�
HVSHMRV�KH[DJRQDOHV��(VWD�HVWUXFWXUD�HVWD�XQLGD�DO�DQLOOR�PHWiOLFR�PHGLDQWH�EDUUDV��

/D�(VWUXFWXUD�6XSHULRU� HV�PX\� VLPLODU� DO� GLVHxR�GH� ODV� \D� FRQVWUXLGDV� VROR�TXH�� VREUH� OD�
SDUWH�PHGLD��VH�OH�DJUHJy�XQ�DQLOOR�KH[DJRQDO��FRQ�HO�ILQ�GH�ULJLGL]DUOD��2WUR�DQLOOR�KH[DJRQDO�
FRURQD� OD� HVWUXFWXUD� WXEXODU� VXSHULRU�� FLUFXQVFULELHQGR� DO� HVSHMR� SULPDULR�� SRVHH� PD\RUHV�
GLPHQVLRQHV�\�HVWi�URWDGD�XQ�iQJXOR�GH�����UHVSHFWR�GHO�PLVPR��(VWH�DQLOOR�VRSRUWD�XQD�DUDxD��
TXH�HVWi�FRPSXHVWD�SRU�VHLV�SDUHV�GH�EDUUDV��TXH�VRSRUWDQ�OD�HVWUXFWXUD�GHO�HVSHMR�VHFXQGDULR��
(VWDV�EDUUDV�VH�ODV�KD�XELFDGR�GH�PDQHUD�WDO�TXH�VH�UHGX]FD�DO�Pi[LPR�SRVLEOH�HO�EORTXHR�GH�
OX]� VREUH�HO� HVSHMR�SULPDULR��(Q�HO�GLVHxR�VH�GHEH� WHQHU�HQ�FXHQWD�TXH�HV�GHVHDEOH�TXH�HVWD�
HVWUXFWXUD� WHQJD� XQD� VHFFLyQ� WUDQVYHUVDO� PX\� DQJRVWD� \� TXH� HVWp� DOLQHDGD� VREUH� ODV� MXQWDV��
XELFDGDV�HQWUH� ORV� VHJPHQWRV�GHO�HVSHMR�SULPDULR�� FRVD�TXH�VH� ORJUy�JLUDQGR� OD�SRVLFLyQ GHO�
DQLOOR� KH[DJRQDO� VXSHULRU��/D� VRPEUD� JHQHUDGD� SRU� OD� DUDxD� HVWi� OLPLWDGD� DO� ������GHO� iUHD�
VXSHUILFLDO�GHO�HVSHMR�SULPDULR�
�������5HTXHULPLHQWRV�HVSHFtILFRV�GH�GLVHxR�GH�OD�HVWUXFWXUD�UHVLVWHQWH

6XPDGRV� D� ORV� UHTXHULPLHQWRV�TXH�GHEH� FXPSOLU� FXDOTXLHU� HVWUXFWXUD�� DTXt� VH�GHVFULELUiQ�
ORV� UHTXHULPLHQWRV� HVSHFtILFRV�� TXH� HV� QHFHVDULR� TXH� UH~QD� HVWD� HVWUXFWXUD�� FRQVLGHUDQGR� VX�
SDUWLFXODU�XVR�
x /D� ULJLGH]�GH� OD� HVWUXFWXUD� UHWLFXODU�GHEH� VHU�PD[LPL]DGD��SDUD�HYLWDU� ODV�GHVDOLQHDFLRQHV

ySWLFDV��GHELGDV�D ODV GHIOH[LRQHV SURGXFLGDV�SRV�FDUJDV JUDYLWDFLRQDOHV�
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x 5HGXFLU� HO� SHVR� WRWDO� GH� OD� HVWUXFWXUD�� SDUD�PLQLPL]DU� ORV� FRVWRV�\�GLVPLQXLU� ODV� LQHUFLDV�
WpUPLFDV��SDUD�QR�LQGXFLU�WXUEXOHQFLDV�WpUPLFDV��TXH�GHJUDGDUtDQ�OD�FDOLGDG�GH�ODV�LPiJHQHV�

x /D�HVWUXFWXUD�GHEH� WHQHU�XQD�EDMD�\�HVWDEOH�HPLVLYLGDG� HQ�HO� LQIUDUURMR�� HVWR� VH� ORJUD�FRQ�
GHWHUPLQDGRV�PDWHULDOHV�R�UHGXFLHQGR�OD�PDVD�GHO�WHOHVFRSLR�

x (O� iUHD� H[SXHVWD� GH� OD� HVWUXFWXUD� D� ODV� FRUULHQWHV� GH� DLUH�� GHEH� VHU�EDMD�SDUD�QR�SURGXFLU�
WXUEXOHQFLDV�HQ�HO�DLUH�TXH�FLUFXOD��SDUD�HYLWDU�HO�PRYLPLHQWR�GH�ODV�LPiJHQHV�

x /D�HVWUXFWXUD�GHO�WHOHVFRSLR�GHEH�SHUPLWLU�XQ�IOXMR�GH�DLUH�VXDYH�DOUHGHGRU�\�D�WUDYpV�GH�ORV�
HOHPHQWRV��HVSHFLDOPHQWH�DTXHOORV�XELFDGRV�SRU�HQFLPD�GHO�HVSHMR�SULPDULR��(VWR�SHUPLWH�
XQD�UHGXFFLyQ�GH�ORV�JUDGLHQWHV�GH�WHPSHUDWXUD�HQWUH�ORV�GLIHUHQWHV�HOHPHQWRV�HVWUXFWXUDOHV��
PLQLPL]DQGR�ODV�GHVDOLQHDFLRQHV�ySWLFDV�SURGXFLGDV�SRU�HVWH�HIHFWR�

x (O�PHFDQLVPR�GHO�WHOHVFRSLR�GHEH�SHUPLWLU�PRYLPLHQWRV�VHJ~Q�WUHV�JUDGRV�GH�OLEHUWDG��FRQ�
XQD� HOHYDGD� SUHFLVLyQ� \� ULJLGH]�� FRQVLGHUDQGR� TXH�� HQ� IXQFLyQ� GH� OD� GLVWDQFLD� DO� 3ODQHWD�
7LHUUD� GHO� REMHWR� REVHUYDGR�� SXHGH� VHU� QHFHVDULR� UHDOL]DU� H[SRVLFLRQHV� GH� XQD� PLVPD�
LPDJHQ�GXUDQWH�YDULDV�KRUDV��3DUD�IDFLOLWDU�HVWR��FRQYLHQH�UHGXFLU�HO�SHVR�GHO�LQVWUXPHQWR��\

x 1R�HVWD�SUHYLVWR�TXH�RSHUH�DQWH�DFFLRQHV�VtVPLFDV��QR�REVWDQWH�GHEH�HVWDU�SUHSDUDGR�SDUD�
VRSRUWDUODV�GXUDQWH�VX�YLGD�~WLO�
6LQWHWL]DQGR� ORV� VHLV� SULPHURV� UHTXHULPLHQWRV�� VH� SXHGH� GHFLU� TXH� VH� GHEH� DGRSWDU� XQD�

HVWUXFWXUD�WDO�TXH��VX�SHVR�VHD�UHGXFLGR��PDQWHQLHQGR�XQD�ULJLGH]�DGHFXDGD�D�VX�ILQDOLGDG��&RQ�
UHODFLyQ� DO� ~OWLPR� UHTXHULPLHQWR� \� D� ODV� YLEUDFLRQHV� TXH� VH� SXHGHQ� RULJLQDU� SRU� OD� DFFLyQ�
GLQiPLFD�GHO�YLHQWR�\�ODV�URWDFLRQHV�GHO�WHOHVFRSLR��QR�VH�ODV�WHQGUi�HQ�FXHQWD�HQ�HVWH�WUDEDMR�
GH�RSWLPL]DFLyQ��$OJR�VLPLODU�RFXUUH�FRQ�ODV�DFFLRQHV�WpUPLFDV�

$�ORV�HIHFWRV�GH�VLPSOLILFDU�HO�SURFHVR�GH�RSWLPL]DFLyQ��VH�WUDEDMDUi�FRQ�ODV�FDUJDV�HVWiWLFDV�
GH� RULJHQ� JUDYLWDWRULR�� TXH� VRQ� ODV� GRPLQDQWHV� \� OXHJR� GHEHUtD� YHULILFDUVH� OD� HVWUXFWXUD�
SUHGLVHxDGD��DQWH�DFFLRQHV�GLQiPLFDV�SURYHQLHQWHV�GH�OD�URWDFLyQ�GHO� WHOHVFRSLR�\�RULJLQDGDV�
SRU� OD� DFFLyQ� GHO� YLHQWR�� 5HDOL]DQGR� ORV� UHIXHU]RV� HVWUXFWXUDOHV�� TXH� VXUMDQ� GH� HVWD�
YHULILFDFLyQ�
���352&(62�'(�237,0,=$&,Ï1
�����%DVHV�7HyULFDV

(O� SURFHVR� GH� RSWLPL]DFLyQ� DTXt� SUHVHQWDGR�� VH� DSOLFD� D� OD� JHRPHWUtD� GH� ORV� GLVWLQWRV�
HOHPHQWRV�TXH�IRUPDQ�SDUWH�GH�OD�HVWUXFWXUD�PHWiOLFD�GH�EDUUDV��TXH�FRQIRUPDQ�HO�WHOHVFRSLR�
HQ� HVWXGLR�� 6H� GHEH�PHQFLRQDU� TXH� HO� DQLOOR� FRQ� VHFFLyQ� WLSR� FDMyQ� GH� SDUHG� GHOJDGD�� TXH�
YLQFXOD� OD� (VWUXFWXUD� 6XSHULRU� FRQ� OD� ,QIHULRU�� TXH� VRVWLHQH� HO� HVSHMR� SULPDULR�� TXH� HV� HO�
HQFDUJDGR�GH�WUDQVPLWLU�ORV�HVIXHU]RV�D�OD�PRQWXUD��VH�LQFOX\R�GHQWUR�GHO�PRGHOR��SHUR�QR�VH�
OR�FRQVLGHUy�GHQWUR�GH�OD�RSWLPL]DFLyQ��&DEH�DFRWDU�TXH�OD�JHRPHWUtD�\�SHVR�GH�HVWH�DQLOOR�HV�
PX\�VLPLODU�DO�DGRSWDGR�HQ�HO�WHOHVFRSLR�XELFDGR�HQ�ODV�,VODV�&DQDULDV����

$� ORV� HIHFWRV� GH� DQDOL]DU� OD� HILFLHQFLD� GH�� SRU� HMHPSOR�� GRV� HVWUXFWXUDV� GLVWLQWDV� QR� VRQ
VXILFLHQWHV�SDUD FRPSDUDU�ORV�GHVSOD]DPLHQWRV�Pi[LPRV��GHELGR�D�OR�OLPLWDGR�GH�HVWH�DQiOLVLV��
TXH�VH�UHGXFH�DO�FRPSRUWDPLHQWR�GH�XQ�VROR�SXQWR��VLQR�TXH�GHEHUtD�DGRSWDUVH�XQD�WpFQLFD�TXH�
FRQVLGHUH�HQ�XQD�IRUPD�PiV�JHQHUDO�HVWRV�GHVSOD]DPLHQWRV�
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&RQ�HO�REMHWR�GH�PLQLPL]DU� ORV�GHVSOD]DPLHQWRV�GH� OD�HVWUXFWXUD�� VH�XWLOL]R�XQ�SDUiPHWUR�
TXH�VH�KD�OODPDGR�³'HVSOD]DPLHQWR�9ROXPpWULFR´��'9��TXH�VH�REWLHQH�FRPR�OD�VXPDWRULD�GHO�
SURGXFWR�GHO�GHVSOD]DPLHQWR�GH�FDGD�SXQWR�L��G L ���PXOWLSOLFDGR�SRU�HO�YROXPHQ�GH�LQIOXHQFLD�
GHO�PLVPR��/�L�u $�L���VHJ~Q�OD�VLJXLHQWH�H[SUHVLyQ���

L
Q

L
LL $/'9 uu ¦

 �
G ���

3DUD�GHWHUPLQDU�HO�YDORU�GH�ORV�GHVSOD]DPLHQWRV��VH�DGRSWy�FRPR�HVWDGR�GH�FDUJD��HO�SHVR�
SURSLR� GH� OD� HVWUXFWXUD�� DGHPiV� GHO� SHVR� GH� OD� ySWLFD� \� GHO� LQVWUXPHQWDO� GHO� WHOHVFRSLR�� (O�
DQiOLVLV�VH�HIHFWXy�FRQ�XQ�VRIWZDUH�GH�FiOFXOR�EDVDGR�HQ�HO�0pWRGR�GH�ORV�(OHPHQWRV�)LQLWRV��
FRPHUFLDOPHQWH�FRQRFLGR�FRPR�$OJRU������6H�KD�UHDOL]DGR�XQ�DQiOLVLV�OLQHDO�GH�ODV�WHQVLRQHV��
FRQ� HOHPHQWRV� WLSR� EHDP�� SDUD� OD� HVWUXFWXUD� PHWiOLFD� GH� EDUUDV�� \� HO� DQLOOR� VH�PRGHOy� FRQ�
HOHPHQWRV� SODQRV� FRQ� XQ� Q~PHUR� GH� ODGRV� UHFWRV�� TXH� YDUtD� HQWUH� �� R� ��� &RPR� VH� SXHGH�
DSUHFLDU��OD�LPSOHPHQWDFLyQ�GH�HVWD�WpFQLFD�HV�UHODWLYDPHQWH�VLPSOH�

/D�IRUPXODFLyQ�PDWHPiWLFD�GH�OD�RSWLPL]DFLyQ��SDUD�HO�FDVR�SDUWLFXODU�GH�OD�PLQLPL]DFLyQ�
GH� ORV� GHVSOD]DPLHQWRV� GH� HVWDV� HVWUXFWXUDV� PHWiOLFDV� GH� EDUUDV�� VH� SXHGH� SODQWHDU� GH� OD�
VLJXLHQWH�PDQHUD�

0LQLPL]DU�)�[�� �'9�[����������������������������������������������������
GRQGH�
'9��'HVSOD]DPLHQWR�9ROXPpWULFR���IXQFLyQ�REMHWLYR
[���YHFWRU�GH�YDULDEOHV�GH�GLVHxR

6XMHWR�D�ODV�VLJXLHQWHV�UHVWULFFLRQHV�
0LQLPL]DU�ODV�GHVYLDFLRQHV�DQJXODUHV�HQWUH�ODV�QRUPDOHV�D�ODV�QRUPDOHV�D�ORV�HVSHMRV�
0LQLPL]DU�ORV�FRUULPLHQWRV�UHODWLYRV�HQWUH�HVSHMRV�
/LPLWDU� HO� Pi[LPR� GHVSOD]DPLHQWR� UHODWLYR�� HQWUH� ORV� DSR\RV� GH� ORV� VHJPHQWRV� GHO� HVSHMR�
SULPDULR�

&DEH�DFRWDU�TXH�HVWRV�GHVSOD]DPLHQWRV� UHODWLYRV�HVWiQ�UHVWULQJLGRV�SRU� OD�Pi[LPD�FDUUHUD�
GHO� HTXLSR� GH� FRQWURO� GH� ORV� VHJPHQWRV� GHO� HVSHMR� SULPDULR�� HO� TXH� VH� UHGXFH� FRQ� HO� ILQ� GH�
WHQHU�XQ�FLHUWR�PDUJHQ�GH�VHJXULGDG�
�����$SOLFDFLyQ�GH�OD�RSWLPL]DFLyQ

(O� FDVR� DTXt� DQDOL]DGR� VH� UHDOL]D� GLYLGLHQGR� OD� HVWUXFWXUD� UHWLFXODU� HQ� GRV� SDUWHV�� XQD�
HVWUXFWXUD� WXEXODU� VXSHULRU� �)LJ�� ��� \� RWUD� LQIHULRU� �)LJ�� ��� HQ� OD� TXH� HVWi� LQFOXLGD� DO� DQLOOR�
PHWiOLFR�GH�VHFFLyQ�FDMyQ�
�������(VWUXFWXUD�6XSHULRU

'HELGR�D�TXH�OD�HVWUXFWXUD�HV�PyYLO��HQ�XQD�SULPHUD�HWDSD�VH�UHDOL]y�HO�DQiOLVLV�PHFiQLFR�HQ�
WUHV�SRVLFLRQHV�GHO�WHOHVFRSLR��+RUL]RQWDO��,QFOLQDGD�D������\�9HUWLFDO��D�ORV�HIHFWRV�GH�KDOODU�HO�
HVWDGR� GH� FDUJDV� PiV� GHVIDYRUDEOH�� TXH� VH� SRQH� HQ� HYLGHQFLD� FRQ� ORV� 'HVSOD]DPLHQWRV�
9ROXPpWULFRV�
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)LJ�����'HVSOD]DPLHQWR�9ROXPpWULFR�GH�OD�(VWUXFWXUD�6XSHULRU��HQ�SRVLFLyQ�KRUL]RQWDO��HQ�
IXQFLyQ�GHO�SHVR�GH�OD�HVWUXFWXUD�

)LJ�����'HVSOD]DPLHQWR�9ROXPpWULFR�GH�OD�(VWUXFWXUD�6XSHULRU��LQFOLQDGD�D������HQ�IXQFLyQ�GHO�
SHVR�GH�OD�HVWUXFWXUD�
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)LJ�����'HVSOD]DPLHQWR�9ROXPpWULFR�GH�OD�(VWUXFWXUD�6XSHULRU��HQ�SRVLFLyQ�KRUL]RQWDO��
HQ�IXQFLyQ�GHO�SHVR�GH�OD�HVWUXFWXUD�

$QDOL]DQGR�ODV�WUHV�ILJXUDV�DQWHULRUHV��VH�REVHUYD�TXH�ORV�PD\RUHV�YDORUHV�\�YDULDFLRQHV�GH�
ORV�'HVSOD]DPLHQWRV�9ROXPpWULFRV��VH�SUHVHQWDQ�HQ�OD�SRVLFLyQ�KRUL]RQWDO�GHO�WHOHVFRSLR��SRU�
HVWH� PRWLYR� OD� PLQLPL]DFLyQ� GH� ORV� 'HVSOD]DPLHQWRV� 9ROXPpWULFRV�� VH� UHDOL]DUi� FRQ OD�
HVWUXFWXUD�HQ�HVWD�SRVLFLyQ��

(Q�OD�)LJ����VH�DSUHFLD�TXH�ORV�YDORUHV�ySWLPRV�GH�ORV�'HVSOD]DPLHQWRV�9ROXPpWULFRV��GH�OD�
HVWUXFWXUD� HQ� SRVLFLyQ� KRUL]RQWDO�� FRUUHVSRQGHQ� DO� LQWHUYDOR� GH� SHVR� GH� HVWUXFWXUD� TXH� YD�
GHVGH� ORV�������NJ� D� ORV�������NJ��&DEH�DFRWDU�TXH� VLPLODU�FRPSRUWDPLHQWR�SUHVHQWDQ� ORV�
'HVSOD]DPLHQWRV�9ROXPpWULFRV�HQ�OD�HVWUXFWXUD�GLVSXHVWD�HQ�SRVLFLyQ�YHUWLFDO��PLHQWUDV�TXH HQ�
OD�SRVLFLyQ�D������ORV�YDORUHV�REWHQLGRV�VRQ�SUiFWLFDPHQWH�FRQVWDQWHV�SDUD�ORV�GLVWLQWRV�SHVRV�
GH�ODV�HVWUXFWXUDV��
�������(VWUXFWXUD�,QIHULRU

&RPR�\D�VH�PHQFLRQy�HQ�HO�3XQWR��������GHELGR�D�TXH�OD�HVWUXFWXUD�HV�PyYLO��FRUUHVSRQGH�
UHDOL]DU�HO�DQiOLVLV PHFiQLFR�HQ�ODV�WUHV�SRVLFLRQHV�GHO�WHOHVFRSLR��+RUL]RQWDO��,QFOLQDGD�D������
\� 9HUWLFDO�� D� ORV� HIHFWRV� GH� KDOODU� HO� HVWDGR� GH� FDUJDV� PiV� GHVIDYRUDEOH�� TXH� VH� SRQH� HQ�
HYLGHQFLD� FRQ� ORV� 'HVSOD]DPLHQWRV� 9ROXPpWULFRV�� (Q� OD� 7DEOD� �� VH� LQFOX\HQ� ORV�
'HVSOD]DPLHQWRV�9ROXPpWULFRV��FRUUHVSRQGLHQWHV�D�FDGD�XQD�GH�ODV�WUHV�SRVLFLRQHV��SDUD�XQR�
GH�ORV�PRGHORV�HVWXGLDGRV��FX\R�SHVR�HV�GH������NJ��

$TXt�VROR�VH�HVWXGLDUi�HO�FRPSRUWDPLHQWR�PHFiQLFR�GH�OD�HVWUXFWXUD�LQIHULRU�HQ�OD�SRVLFLyQ�
YHUWLFDO�� QR� REVWDQWH� VH� DQDOL]DURQ� ODV� RWUDV� GRV� SRVLFLRQHV� HQ� ODV� TXH� VH� UHJLVWUDURQ�
GHVSOD]DPLHQWRV�PHQRUHV��
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7DEOD����'HVSOD]DPLHQWR�9ROXPpWULFR�GH�OD�HVWUXFWXUD�,QIHULRU��GHWHUPLQDGRV�HQ�HO�PRGHOR�GH�
�����NJ��HQ�ODV�WUHV�SRVLFLRQHV�

0RGHOR 'HVSOD]DPLHQWR�9ROXPpWULFRV��P�[�P��
+RUL]RQWDO �������

,QFOLQDGR�D����� �������
9HUWLFDO �������
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)LJ�����'HVSOD]DPLHQWR�9ROXPpWULFR�GH�OD�(VWUXFWXUD�,QIHULRU��HQ�SRVLFLyQ�YHUWLFDO�
HQ�IXQFLyQ�GHO�SHVR�GH�OD�HVWUXFWXUD�

(Q� OD� ILJXUD�DQWHULRU�VH�DSUHFLD�TXH� OD�YDULDFLyQ�GH� ORV�'HVSOD]DPLHQWRV�9ROXPpWULFRV�HV�
PX\�SHTXHxD��LQFUHPHQWiQGRVH�ORV�PLVPRV�D�PHGLGD�TXH�FUHFH�HO�SHVR�GH�OD�HVWUXFWXUD��'HVGH�
HVWH�SXQWR�GH�YLVWD�VH�SRGUtD�DGRSWDU��FDVL�FXDOTXLHU�PRGHOR��SHUR�SRU�UD]RQHV�HFRQyPLFDV�OD�
VHOHFFLyQ�GHEHUtD�UHFDHU�VREUH�ORV�PiV�OLYLDQRV��

(VWH�HV�HO�PRPHQWR�HQ�TXH�VH�GHEHQ�FRQVLGHUDU�ODV�UHVWULFFLRQHV�SURSLDV�GH�OD�IXQFLyQ�TXH�
WHQGUi� OD�HVWUXFWXUD��8QD�GH�HVWDV� OLPLWDFLRQHV�HV�HO�GHVSOD]DPLHQWR�TXH�SXHGH�FRPSHQVDU�HO�
HTXLSR�GH�FRQWURO�DFWLYR��SDUD�HO�SRVLFLRQDPLHQWR�GH ORV�VHJPHQWRV�GHO�HVSHMR�SULPDULR��TXH�
HQ�HO�FDVR�DTXt�DQDOL]DGR�SRVHH�XQ�UDQJR�Pi[LPR�GH�����PP��1R�REVWDQWH��D� ORV�HIHFWRV�GH�
SRVHHU� XQ� FLHUWR� PDUJHQ� GH� VHJXULGDG�� VH� DGRSWDQ� FRPR� YDOHGHURV� ORV� PRGHORV� FX\DV�
GLIHUHQFLDV�Pi[LPDV�GH�ORV�GHVSOD]DPLHQWRV��HQ�ORV�SXQWRV�GRQGH�VH�DSR\DQ�ORV�VHJPHQWRV�GHO�
HVSHMR�� QR� H[FHGDQ� GH� ��PP��(Q� HVWDV� FRQGLFLRQHV� VH� HQFXHQWUDQ� ORV�PRGHORV� FX\RV� SHVRV�
VRQ��������NJ��'G  ��������PP��\�������NJ��'G  �������PP���

xyz
ENIEF 2003 - XIII Congreso sobre Métodos Numéricos y sus Aplicaciones

xyz


marce
1824



����

����

����

����

����

����

����

����

���� ���� ���� ����� ����� ����� ����� ����� �����
3HVR�GH�OD�(VWUXFWXUD�>.J�@

0D
[��

'LI
HUH

QF
LDV

�HQ
�OR

V�'
HV

SOD
]D

PL
HQ

WRV
�>P

P@

)LJ�����'LIHUHQFLDV�Pi[LPDV�GH�ORV 'HVSOD]DPLHQWRV�HQ�ORV�DSR\RV�GH�ORV�
VHJPHQWRV�GH�HVSHMRV�

�������5HVWULFFLRQHV�ySWLFDV�TXH�DIHFWDQ�D�ODV�GRV�HVWUXFWXUDV�HQ�FRQMXQWR
$�FRQWLQXDFLyQ�VH�LQGLFDQ�ODV�GHVYLDFLRQHV�DQJXODUHV��TXH�DIHFWDQ�DO�DOLQHDPLHQWR�HQWUH�HO�

HVSHMR� VHFXQGDULR�� TXH� VH� HQFXHQWUD� PRQWDGR� VREUH� OD� (VWUXFWXUD� 6XSHULRU� \� ORV� HVSHMRV�
SULPDULR�\�WHUFLDULR��TXH�HVWiQ�XELFDGRV�HQ�OD�(VWUXFWXUD�,QIHULRU��(VWDV�GHVYLDFLRQHV�DQJXODUHV�
HVWiQ�LQFOXLGDV�HQ�ODV�7DEODV���\���\�ORV�FRUULPLHQWRV�GHO�FHQWUR�GH�ORV�HVSHMRV�VH�SUHVHQWDQ�HQ�
OD�7DEOD����

7DEOD����'HVYLDFLRQHV�DQJXODUHV��UDGLDQHV��HQWUH�ODV�QRUPDOHV�GHO�HVSHMR�SULPDULR�
\�GHO�VHFXQGDULR�

3HVR�GH�(VWUXFWXUD�6XSHULRU��NJ�3HVR�GH�(VWUXFWXUD�
,QIHULRU��NJ� ����� �����
����� ����H�� ����H��
����� ����H�� ����H��
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7DEOD����'HVYLDFLRQHV�DQJXODUHV��UDGLDQHV��HQWUH�ODV�QRUPDOHV�GHO�HVSHMR�
VHFXQGDULR�\�GHO�WHUFLDULR�

3HVR�GH�(VWUXFWXUD�6XSHULRU��NJ�3HVR�GH�(VWUXFWXUD�
,QIHULRU��NJ� ����� �����

����� ����H�� ����H��
����� ����H�� ����H��

7DEOD����&RUULPLHQWR��PP��GHO�HVSHMR�VHFXQGDULR�UHVSHFWR�GHO�WHUFLDULR�
3HVR�GH�(VWUXFWXUD�6XSHULRU��NJ�3HVR�GH�(VWUXFWXUD�

,QIHULRU��NJ� ����� �����
����� ����H�� ����H��
����� ����H�� ����H��

&RQ� UHODFLyQ� D� ODV� GHVYLDFLRQHV� DQJXODUHV� HQWUH� ORV� HVSHMRV�� VH� REVHUYD� DQDOL]DQGR� ODV�
FRUUHVSRQGLHQWHV�DO�SULPDULR�\�DO�VHFXQGDULR��7DEOD����TXH�VRQ�PX\�UHGXFLGDV�H�LJXDOHV�SDUD�
DPEDV�(VWUXFWXUDV�6XSHULRUHV��FRQ�UHODFLyQ�D�ODV�(VWUXFWXUDV�,QIHULRUHV��HQ�WRGRV�ORV�FDVRV�ORV�
YDORUHV�VRQ�VLPLODUHV��QR�REVWDQWH�HO�PHQRU�YDORU�FRUUHVSRQGH�D�OD�HVWUXFWXUD GH�������NJ��

&RQ�UHVSHFWR�D�ODV�GHVYLDFLRQHV�DQJXODUHV�HQWUH�HO�HVSHMR�VHFXQGDULR�\�HO�WHUFLDULR��7DEOD����
VRQ� PX\� UHGXFLGDV� H� LJXDOHV� SDUD� DPEDV� (VWUXFWXUDV� 6XSHULRUHV�� FRQ� UHIHUHQFLD� D� ODV�
,QIHULRUHV��HQ�HVWH�FDVR�OD�GH�������NJ��HV�OD�TXH�SUHVHQWD�ODV PHQRUHV�GHVYLDFLRQHV�DQJXODUHV�

(Q� YLVWD� GH� ORV� UHVXOWDGRV� DQDOL]DGRV� KDVWD� DTXt�� ODV� HVWUXFWXUDV� HOHJLGDV� VHUtDQ�� SDUD� OD�
6XSHULRU HV LQGLVWLQWR�\�SDUD�OD�,QIHULRU��VH�REWLHQHQ�UHVXOWDGRV�GLIHUHQWHV��VHJ~Q�OD�UHVWULFFLyQ�
FRQWHPSODGD��SRU�HOOR�VH�GHEH�UHFXUULU�DO�DQiOLVLV�GH�DOJXQD�RWUD�GH�ODV�FRQGLFLRQHV�GH�ERUGH��
HQ�HVWH�FDVR�ORV FRUULPLHQWRV�GHO�HVSHMR�VHFXQGDULR��UHVSHFWR�GHO� WHUFLDULR��7DEOD�����(Q�HVWD�
WDEOD�VH�DSUHFLD�TXH�OD�(VWUXFWXUD�6XSHULRU�PiV�FRQYHQLHQWH�HV�OD�GH�������NJ��PLHQWUDV�TXH�
HQ�HO�FDVR GH�OD�,QIHULRU��OD�TXH�SUHVHQWD�ORV�PHQRUHV�YDORUHV��FRQ�DSUHFLDEOHV�GLIHUHQFLDV�HV�OD�
TXH�FRUUHVSRQGH�D� OD�HVWUXFWXUD�GH�������NJ� (VWD�GLIHUHQFLD� VH�SXHGH� MXVWLILFDU�GHELGR�D� OD�
LQFRUSRUDFLyQ GH�XQ�DQLOOR�KH[DJRQDO��HQ�OD�]RQD�PHGLD�GH�OD�HVWUXFWXUD VXSHULRU�TXH�IDYRUHFH�
VX�ULJLGL]DFLyQ�

$�ORV�HIHFWRV�GH�FRPSDUDU�ORV�UHVXOWDGRV�REWHQLGRV��FRQ�ORV�SUHVHQWDGRV�HQ�OD�UHIHUHQFLD� ���
FRUUHVSRQGLHQWHV� DO� WHOHVFRSLR� FRQVWUXLGR� HQ� ODV� ,VODV� &DQDULDV�� VH� SXHGH� GHFLU� TXH� ODV�
(VWUXFWXUDV�,QIHULRUHV�\�ORV�DQLOORV�VRQ�SUiFWLFDPHQWH�LJXDOHV��PLHQWUDV�TXH�HQ�ODV�6XSHULRUHV�
VH� DSUHFLDQ� GLIHUHQFLDV�� VLHQGR� ODV� DTXt� REWHQLGDV�PiV� OLYLDQDV��&DEH� DFRWDU� TXH� DO� DQiOLVLV�
HVWiWLFR� DTXt� UHDOL]DGR�� KDEUtD� TXH� FRPSOHPHQWDUOR� FRQ� HO� HVWXGLR� GHO� FRPSRUWDPLHQWR�
GLQiPLFR�GH�OD�HVWUXFWXUD��RULJLQDGR�SRU�OD�URWDFLyQ�GHO�LQVWUXPHQWR�\�SRU�OD�DFFLyQ�GHO�YLHQWR��
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���&21&/86,21(6
/D�PHWRGRORJtD� GH� RSWLPL]DFLyQ� GH� IRUPDV� SURSXHVWD� HQ� HVWH� WUDEDMR� TXH� VH� EDVD� HQ� OD�

PLQLPL]DFLyQ� GH� ORV� 'HVSOD]DPLHQWRV� 9ROXPpWULFRV�� HV� XQD� YDOLRVD� KHUUDPLHQWD� SDUD� HO�
GLVHxDGRU�GH�HVWUXFWXUDV�UHWLFXODGDV�PHWiOLFDV��GHELGR�D�TXH�SHUPLWH�DQDOL]DU�VLPXOWiQHDPHQWH�
ORV�GHVSOD]DPLHQWRV�\�HO�YROXPHQ�GH�ODV�HVWUXFWXUDV��/D�WpFQLFD�GHPRVWUy�VX�SRWHQFLDOLGDG�DO�
VHU�DSOLFDGD� VDWLVIDFWRULDPHQWH�D�XQD�HVWUXFWXUD�PyYLO�GH�EDUUDV�� FRQ� IXHUWHV� OLPLWDFLRQHV�HQ�
ORV� GHVSOD]DPLHQWRV�� D� FRQVHFXHQFLD� GH� VX� HPSOHR� FRPR� VRSRUWH� GHO� VLVWHPD� ySWLFR� GH� XQ�
WHOHVFRSLR�GH�JUDQ�GLiPHWUR��3HVH�D�VHU�XQD�WpFQLFD�GH�IiFLO�LPSOHPHQWDFLyQ��FRQ�IXQGDPHQWRV�
WHyULFRV�VLPSOHV�

5HIHUHQFLDV
>�@� 1�)�� 2UWHJD�� DQG� -�9�� $ULDV�� ³&RPSDULVRQ� RI� 0HFKDQLFDO� (IILFLHQF\� %HWZHHQ� DQ�

+\SHUEROLF� 3DUDERORLG� DQG� D� ([SHULPHQWDO� 0RGHO´�� 3URFF�� ,9� :RUOG� &RQJUHVV� RQ�
&RPSXWDWLRQDO�0HFKDQLFV��%XHQRV�$LUHV����������

>�@� 6�,�� 5REOHV� \� 1�)�� 2UWHJD�� ³2SWLPL]DFLyQ� GHO� 'LVHxR� GH� OiPLQDV� 2EWHQFLyQ� GH� ODV�
0tQLPDV�)OH[LRQHV�9ROXPpWULFDV�(VWUXFWXUDOHV´�� 3URFF��0HFiQLFD�&RPSXWDFLRQDO��9RO��
;,;��$UJHQWLQD������������������

>�@��6�,��5REOHV�\�1�)��2UWHJD��³6WXG\�RI�9ROXPHWULF�'LVSODFHPHQWV�RI�6KHOOV´� -RXUQDO�RI�WKH�
,QWHUQDWLRQDO�$VVRFLDWLRQ� IRU�6KHOO�DQG�6SDWLDO�6WUXFWXUHV�� ,$66��9RO������1�����������
������������

>�@� �1�)��2UWHJD��\�6�,��5REOHV��³0LQLPL]DFLyQ�GH�OD�)LVXUDFLyQ�HQ�5HFLSLHQWHV�SDUD�)OXLGRV�
0HGLDQWH� 7pFQLFDV� 1XPpULFDV´�� 3URFF�� 0HFiQLFD� &RPSXWDFLRQDO�� 9RO�� ;;�� &yUGRED���
����������������

>�@� ,QVWLWXWR� GH� $VWURItVLFD� GH� &DQDULDV�� *UDQ� 7HOHVFRSLR� &DQDULDV�� &RQFHSWXDO� 'HVLJQ��
*UDQWHFDQ�6�$����������

>�@� 6�-�� 0HGZDGRZVNL�� ³6SDFH� IUDPHV� LQ� $UFKLWHFWXUH� DQG� 6FLHQFH´�� -RXUQDO� RI� WKH�
,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�6KHOO�DQG�6SDWLDO�6WUXFWXUHV� ,$66��9RO������1���������������
��������

>�@��-�)��$EHO��6WUXFWXUHV�E\�0HGZDGRZVNL��-RXUQDO�RI�WKH�,QWHUQDWLRQDO�$VVRFLDWLRQ�IRU�6KHOO�
DQG�6SDWLDO�6WUXFWXUHV��,$66��9RO������1�������������������������

>�@� .�� 0HLULQJ�� 0�� GH� .RFN� DQG� :�(VWHUKXL]H�� ³6WHHO� 6WUXFWXUHV� IRU� D� /DUJH� 7HOHVFRSH��
6RXWKHUQ� $IULFDQ� /DUJH� 7HOHVFRSH´�� 6WHHO� &RQVWUXFWLRQ�� 6RXWKHUQ� $IULFDQ� ,QVWLWXWH� RI�
6WHHO�&RQVWUXFWLRQ��9RO������1������������������

>�@� $OJRU��� 3URIHVVLRQDO� 0HFK�9(�� 'RFXWHFK�� /LQHDU� 6WUHVV� DQG� '\QDPLFV�� 5HIHUHQFH�
'LYLVLRQ� 3LWWVEXUJK��3HQQV\OYDQLD���������
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	Néstor F. Ortega y Sandra I. Robles
	Resumen. En el presente trabajo se expone una técnica de optimización, aplicada al comportamiento mecánico estructural de un telescopio de gran diámetro (10 m). En este proceso de optimización se trata de minimizar el peso de la estructura que soporta a la óptica del telescopio, con una serie de restricciones que limitan las deformaciones de los espejos, que producirían aberraciones ópticas, además se tienen en cuenta los desplazamientos relativos entre los espejos primario, secundario y terciario, que provocarían pérdidas de alineamiento de los haces luminosos, que degradan el desempeño óptico del telescopio, condición que es crucial para asegurar una excelente calidad de las imágenes obtenidas.
	3  PROCESO DE OPTIMIZACIÓN
	La metodología de optimización de formas propuesta en este trabajo que se basa en la minimización de los Desplazamientos Volumétricos, es una valiosa herramienta para el diseñador de estructuras reticuladas metálicas, debido a que permite analizar simultáneamente los desplazamientos y el volumen de las estructuras. La técnica demostró su potencialidad al ser aplicada satisfactoriamente a una estructura móvil de barras, con fuertes limitaciones en los desplazamientos, a consecuencia de su empleo como soporte del sistema óptico de un telescopio de gran diámetro. Pese a ser una técnica de fácil implementación, con fundamentos teóricos simples.





