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3DODEUDV� &ODYHV� (VWUXFWXUDV� /DPLQDUHV�� 'HWHFFLyQ� GH� 'DxR�� 'HVSOD]DPLHQWRV�� &DUJDV
(VWiWLFDV�
5HVXPHQ��/RV�'HVSOD]DPLHQWRV�GH�XQD�HVWUXFWXUD�VRQ�XQD�IXQFLyQ�GH�VX�JHRPHWUtD��GH�ODV�SURSLHGDGHV
GHO�PDWHULDO�\�GH�ODV�FDUJDV�DFWXDQWHV��/D�SUHVHQFLD�GH�ILVXUDV�HQ�ODV�HVWUXFWXUDV�RULJLQD�FDPELRV�HQ�OD
IOH[LELOLGDG� ORFDO� GH� OD� PLVPD�� TXH� VH� WUDGXFHQ� HQ� YDULDFLRQHV� GH� VX� FRPSRUWDPLHQWR� HVWiWLFR� \
GLQiPLFR��(Q�HVWH�WUDEDMR�VH�SUHVHQWD�XQD�PHWRGRORJtD��FX\R�REMHWLYR�HV�OD�GHWHFFLyQ�GH�GDxR�D�WUDYpV
GH�ORV�YDORUHV�GH�'HVSOD]DPLHQWRV��SURGXFLGRV�SRU�OD�DFFLyQ�GH�FDUJDV�HVWiWLFDV�
6H� HVWXGLD� HO� FRPSRUWDPLHQWR�PHFiQLFR�� GH� XQD�HVWUXFWXUD� ODPLQDU� FLOLQGUR�SDUDEyOLFD� GH� KRUPLJyQ
DUPDGR�� SUHWHQGLHQGR� XELFDU� OD� ]RQD� DIHFWDGD� \� FXDQWLILFDU� HO� GDxR�� 3DUD� HOOR� VH� UHDOL]DURQ
VLPXODFLRQHV�QXPpULFDV�� FRQ�PRGHORV� DQDOL]DGRV�SRU� HO�0pWRGR�GH� ORV�(OHPHQWRV�)LQLWRV�� GRQGH� HO
GDxR�TXH�DIHFWD�D�OD�ULJLGH]�GH�OD�]RQD�GHWHULRUDGD��VH�PRGHOD�FRQVLGHUDQGR�DOWHUDFLRQHV�GHO�0RPHQWR
GH� ,QHUFLD�� 3DUD� HVWRV� DQiOLVLV� VH� HPSOHDQ� YDULRV� SDUiPHWURV�� WDO� HV� HO� FDVR� GH� ORV�'HVSOD]DPLHQWRV
9HUWLFDOHV�� ORV� 'HVSOD]DPLHQWRV� 9ROXPpWULFRV�� OD� &XUYDWXUD� GH� OD� (OiVWLFD�� \� OD� 9DULDFLyQ� GH� OD
&XUYDWXUD�GH�OD�(OiVWLFD��HVWXGLiQGRVH�OD�VHQVLELOLGDG�GH�FDGD�XQR�GH�HOORV��HQ�IXQFLyQ�GH�OD�XELFDFLyQ
\�PDJQLWXG�GHO�GDxR� �VXSHUILFLH�\�SURIXQGLGDG�GH� OD�]RQD�DIHFWDGD���6H�GHEH� WHQHU�SUHVHQWH�TXH� ORV
YDORUHV� GH� ORV� 'HVSOD]DPLHQWRV� SXHGHQ� REWHQHUVH� HQ� IRUPD� H[SHULPHQWDO�� \D� VHD� PHGLGRV� HQ� OD
HVWUXFWXUD�UHDO�R�ELHQ�HQ�XQ�PRGHOR�H[SHULPHQWDO��R�PHGLDQWH�HO�XVR�GH�PRGHORV�QXPpULFRV�
3DUD�OD�GHWHFFLyQ�\�ORFDOL]DFLyQ�GHO�GDxR�VH�SUHVHQWDQ�WUHV�WpFQLFDV��/D�SULPHUD�HVWi�UHODFLRQDGD�FRQ�OD
YDULDFLyQ� GH� OD� IOH[LELOLGDG� GH� OD� HVWUXFWXUD� DIHFWDGD�� UHVSHFWR� GH� OD� PLVPD� HVWUXFWXUD� VLQ� GDxR�
FRQVLGHUDQGR�FRPR�SDUiPHWUR��UHODFLRQDGR�DO�FDPELR�GH�IOH[LELOLGDG��ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�
/D�VHJXQGD�WpFQLFD��VH�EDVD�HQ�OD�&XUYDWXUD�GH�OD�(OiVWLFD��\�OD�WHUFHUD��HQ�OD�9DULDFLyQ�GH�OD�&XUYDWXUD
GH�OD�(OiVWLFD��HQ�HVWDV�GRV�~OWLPDV�WpFQLFDV�VH�XWLOL]D�HO�0pWRGR�GH�'LIHUHQFLDV�)LQLWDV�SDUD�FDOFXODU�ODV
FXUYDWXUDV�� (VWDV� FXUYDWXUDV� SUHVHQWDQ� FDPELRV� DEUXSWRV� HQ� ODV� VHFFLRQHV� GDxDGDV�� SHUPLWLHQGR� OD
ORFDOL]DFLyQ�GH�GLFKDV�]RQDV�
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� ,1752'8&&,21
/D� GHILQLFLyQ� GH� GDxR� HVWUXFWXUDO� HVWD� UHODFLRQDGD� D� ORV� FDPELRV� HQ� ODV� SURSLHGDGHV

PDWHULDOHV�\�R�JHRPpWULFDV�GH�ORV�VLVWHPDV��LQFOX\HQGR�ODV�YDULDFLRQHV�HQ�ODV�FRQGLFLRQHV�GH
ERUGH�\�HQ�OD�FRQHFWLYLGDG�GHO�VLVWHPD��TXH�DIHFWDQ�DGYHUVDPHQWH�VX�IXWXUR�UHQGLPLHQWR��8QD
HVWUXFWXUD�VH�SXHGH�GDxDU�SRU�GLYHUVDV�FDXVDV��VREUHFDUJDV�DFFLGHQWDOHV�TXH�H[FHGDQ�DTXHOODV
SDUD�ODV�FXDOHV�OD�HVWUXFWXUD�IXH�GLVHxDGD��SRU�HO�FDPELR�R�GHWHULRUR�GH�VXV�SURSLHGDGHV�ItVLFDV
R�PHFiQLFDV�HQ�HO�WLHPSR��SRU�OD�LQIOXHQFLD�GHO�PHGLR�DPELHQWH��HQWUH�RWUDV��/D�SRVLELOLGDG�GH
SUHYHQLU�OD�RFXUUHQFLD�GH�IDOODV�SRU�DIHFWDFLRQHV�TXH�SXHGDQ�VXUJLU�OXHJR�GH�OD�FRQVWUXFFLyQ�GH
OD� HVWUXFWXUD�� D� WUDYpV� GH� XQD� GHWHFFLyQ� WHPSUDQD� GH� ORV� PLVPRV�� KD� PRWLYDGR� D� ORV
LQYHVWLJDGRUHV� D� GHVDUUROODU� PpWRGRV� GH� HYDOXDFLyQ�� EDVDGRV� HQ� HQVD\RV� GHVWUXFWLYRV� \� QR
GHVWUXFWLYRV��TXH�SHUPLWDQ�FRQRFHU�OD�FRQGLFLyQ�GH�ORV�HOHPHQWRV�HVWUXFWXUDOHV�

(QWUH�ORV�PpWRGRV�QR�GHVWUXFWLYRV��HVWiQ�DTXHOORV�TXH�VH�EDVDQ�HQ�HVWDEOHFHU�HO�FDPELR�GH
OD�UHVSXHVWD�GLQiPLFD�GH�OD�HVWUXFWXUD��ORV�TXH�FRQVLGHUDQ�ODV�YDULDFLRQHV�GH�ODV�SURSLHGDGHV
GLQiPLFDV��HV�GHFLU�VXV� IUHFXHQFLDV�QDWXUDOHV��PRGRV�GH�YLEUDFLyQ�� UHVSXHVWD�HQ� IUHFXHQFLDV�
HWF���GHELGR�D�OD�SUHVHQFLD�GH�GDxR��EDVDGRV�HQ�HVWD�PHWRGRORJtD�KD\�XQD�H[WHQVD�FDQWLGDG�GH
WUDEDMRV�GH� LQYHVWLJDFLyQ�SXEOLFDGRV��5L]RV��$VSUDJDWKRV�DQG�'LPDJRUDV��������'LPDJRUDV�
������6DODZX��������<DQJ��6ZDPLGDV�DQG�6HVKDGUL��������.LP�DQG�6WXEEV��������2ZRODEL�
6ZDPLGDV�DQG�6HVKDGUL�� �������&RPSDUDWLYDPHQWH�� H[LVWHQ� SRFRV� WUDEDMRV� VREUH�LGHQWLILFD�
FLyQ�GH�GDxR��EDVDGR�HQ�OD�UHVSXHVWD�HVWiWLFD�GH�XQD�HVWUXFWXUD���&KRX�DQG�*KDERXVVL�������
&KRL� HW�� DO��� ������ 0DLW\� DQG� 6DKD�� ������ 6XUHVK� HW�� DO��� ������ &KDQGUD� .LVKHQ�� �����
&DGGHPL�DQG�0RUDVVL���������SHVH�D�TXH��QRUPDOPHQWH��HO�GLVHxR�\�DQiOLVLV�GH�OD�PD\RUtD�GH
ODV�HVWUXFWXUDV�FLYLOHV��VH�UHDOL]D�FRQ�HVWH�WLSR�GH�FDUJDV�

6H� GHEH� WHQHU� SUHVHQWH� TXH� XQD� HVWUXFWXUD� FRQ� GDxR� SLHUGH� ULJLGH]�� OR� TXH� LQGXFH� D
YDULDFLRQHV�HQ�DPEDV�UHVSXHVWDV��GLQiPLFD�\�HVWiWLFD��(Q�HO�FDVR�GH�OD�UHVSXHVWD�GLQiPLFD��OR
TXH�VH�PLGH�HV�OD�YDULDFLyQ�HQ�IUHFXHQFLDV��PRGRV�\�UHVSXHVWD�HQ�IUHFXHQFLDV��HQ�WDQWR�TXH�HQ
HO� FDVR� GH� OD� UHVSXHVWD� HVWiWLFD� VH� PLGHQ� ODV� YDULDFLRQHV� HQ� ORV� 'HVSOD]DPLHQWRV�� ODV
'HIRUPDFLRQHV�� HWF�� 'HSHQGLHQGR� GH� OD� HVWUXFWXUD� TXH� VH� DQDOL]D� \� GHO� HTXLSDPLHQWR
GLVSRQLEOH�SDUD�UHDOL]DU�ODV�PHGLFLRQHV�LQ�VLWX��VHUi�PiV�FRQYHQLHQWH�XQR�X�RWUR�PpWRGR�\�HQ
DOJXQRV�FDVRV�DPERV��XVDGRV�HQ�IRUPD�FRPSOHPHQWDULD���-LDQJ�HW�DO�������

6H� GHEH� PHQFLRQDU� TXH�� XQ� DOJRULWPR� GH� LGHQWLILFDFLyQ� GH� GDxR� LQFOX\H� FXDWUR� HWDSDV
GLIHUHQWHV� GHO� DQiOLVLV�� OD� GHWHUPLQDFLyQ� GH� OD� SUHVHQFLD� GH� GDxR�� OD� ORFDOL]DFLyQ�� OD
FXDQWLILFDFLyQ�\�SRU�~OWLPR��OD�SUHGLFFLyQ�GH�OD�YLGD�\�R�UHVLVWHQFLD�UHVLGXDO�GH�OD�HVWUXFWXUD�

(Q� HVWH� WUDEDMR� VH� SUHVHQWD� OD� DSOLFDFLyQ� GH� XQD� PHWRGRORJtD� QR� GHVWUXFWLYD� SDUD� OD
LGHQWLILFDFLyQ�GH�GDxR��EDVDGD�HQ�OD� UHVSXHVWD�HVWiWLFD�GH�HVWUXFWXUDV�ODPLQDUHV�GH�KRUPLJyQ
DUPDGR��WUDEDMiQGRVH�FRQ�ODV�WUHV�SULPHUDV�HWDSDV��GHWHFFLyQ��ORFDOL]DFLyQ�\�FXDQWLILFDFLyQ�GHO
GDxR�HVWUXFWXUDO�
���'(7(&&,Ï1�/2&$/,=$&,Ï1�<�&8$17,),&$&,Ï1�'(�'$f2

&RPR�VH�PHQFLRQy�HQ�OD�,QWURGXFFLyQ��XQD�HVWUXFWXUD�GDxDGD�SUHVHQWD�XQD�ULJLGH]�PHQRU
UHVSHFWR�GH�OD�PLVPD�HVWUXFWXUD�VLQ�GDxR��(VWR�VH�HYLGHQFLD�HQ�OD�UHVSXHVWD�HVWiWLFD��HV�GHFLU
PHGLDQWH� OD� GHWHUPLQDFLyQ� GH� ORV�'HVSOD]DPLHQWRV� \� ODV�'HIRUPDFLRQHV� SURGXFLGDV�� SRU� OD
DFFLyQ�GH�ODV�FDUJDV�DFWXDQWHV�

/RV� 'HVSOD]DPLHQWRV� \� ODV� 'HIRUPDFLRQHV� GH� XQD� HVWUXFWXUD� VRQ� IXQFLRQHV� GH� VX
JHRPHWUtD�� GH� ODV� SURSLHGDGHV� GHO� PDWHULDO� \� GH� ODV� FDUJDV� DFWXDQWHV�� (O� GDxR� SXHGH
SUHVHQWDUVH� FRPR� XQ� FDPELR� HQ� ODV� SURSLHGDGHV� GHO� PDWHULDO� R� ELHQ� XQ� FDPELR� HQ� VX
JHRPHWUtD��(Q�HVWH�WUDEDMR��HO�GDxR�VH�PRGHOD�PHGLDQWH�XQ�FDPELR�HQ�OD�JHRPHWUtD��D�WUDYpV�GH
OD�DOWHUDFLyQ�GHO�HVSHVRU�GH�OD�OiPLQD�HQ�OD�]RQD�GHWHULRUDGD��FRQ�OR�FXDO�VH�DIHFWD�DO�0RPHQWR
GH�,QHUFLD�GH�OD�PLVPD��6H�SUHVHQWDQ�WUHV�PpWRGRV�TXH�SXHGHQ�VHU�XWLOL]DGRV�SDUD�GHWHFWDU�\
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ORFDOL]DU�GDxR�HQ�HVWUXFWXUDV��EDVDGRV�HQ�HO�DQiOLVLV�GH�VX�UHVSXHVWD�HVWiWLFD��HQ�HVWH�FDVR� OD
YDULDEOH� PHGLGD� VRQ� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV�� $GHPiV�� VH� SUHVHQWD� XQ� PpWRGR� TXH
SHUPLWH�OD�FXDQWLILFDFLyQ�GHO�GDxR��VLQ�TXH�SURYHD�XQD�VROXFLyQ�H[SOtFLWD�DO�SUREOHPD�LQYHUVR�
GHELGR�D�TXH�HVWi�EDVDGD�HQ�PpWRGRV�QXPpULFRV�

6H� UHDOL]DURQ� PRGHORV� UHSUHVHQWDWLYRV� GH� OD� HVWUXFWXUD� FRQ� \� VLQ� GDxR�� GH� XQD� OiPLQD
FLOLQGUR�SDUDEyOLFD�GH�KRUPLJyQ�DUPDGR�� ORV�FXDOHV� IXHURQ�DQDOL]DGRV�PHGLDQWH�XQ�VRIWZDUH
TXH�HPSOHD�HO�0pWRGR�GH�ORV�(OHPHQWRV�)LQLWRV��$OJRU�����������REWHQLpQGRVH�ORV�YDORUHV�GH
ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�HQ�GLVWLQWRV�SXQWRV�GH�VX�VXSHUILFLH�

6H�GHEH�WHQHU�SUHVHQWH�TXH�ORV�YDORUHV�GH�ORV�'HVSOD]DPLHQWRV�SXHGHQ�REWHQHUVH�HQ�IRUPD
H[SHULPHQWDO��\D�VHD�PHGLGRV�HQ�OD�HVWUXFWXUD�UHDO�R�ELHQ�HQ�XQ�PRGHOR�H[SHULPHQWDO�D�HVFDOD�
R�PHGLDQWH�HO�XVR�GH�PRGHORV�QXPpULFRV��3RU�HOOR��HQ�IXQFLyQ�GH�ORV�HUURUHV�TXH�VH�SUHVHQWDQ
HQ� HO� PRGHODGR� QXPpULFR� �PRGHODGR� GH� OD� PDOOD�� SURSLHGDGHV� PHFiQLFDV� GHO� PDWHULDO�
PDWHULDOL]DFLyQ�GH�YtQFXORV��HWF���\�OD�VHQVLELOLGDG�GH�OD�PHGLFLyQ��LQ�VLWX��HV�GHFLU��ORV�HUURUHV
GHO�LQVWUXPHQWDO�TXH�VH�HPSOHDUtD�HQ�ODV�PHGLFLRQHV�H[SHULPHQWDOHV��\�ORV�HUURUHV�KXPDQRV�DO
UHDOL]DU� ODV� PHGLFLRQHV�� VH� SRGUiQ� SUHVHQWDU� GRV� VLWXDFLRQHV�� XQD� HQ� OD� TXH� ODV� GLIHUHQFLDV
HQWUH� HO�PRGHOR� QXPpULFR� \� ODV�PHGLFLRQHV� H[SHULPHQWDOHV�� SHUPLWH� DVHJXUDU� TXH� H[LVWH� XQ
GDxR� HVWUXFWXUDO� \� RWUD� GRQGH� QR� VH� SXHGH� DILUPDU� HVWR� ~OWLPR�� &DEH� DFRWDU� TXH�� HVWD
REVHUYDFLyQ�HV�DSOLFDEOH�SDUD�FXDOTXLHUD�GH�ODV�WUHV�HWDSDV�GH�ODV�WpFQLFDV�DTXt�SUHVHQWDGDV�
����0RGHODGR�QXPpULFR

(Q� OD� )LJXUD� ��� VH�PXHVWUD� HO�PRGHOR� XWLOL]DGR� HQ� HVWH� WUDEDMR� FRQ� VXV� GLPHQVLRQHV�� /D
JHRPHWUtD� UHSUHVHQWDGD� FRUUHVSRQGH� DO� SODQR� PHGLR� GH� OD� OiPLQD� DQDOL]DGD�� /D� OX]�� FX\D
GLUHFFLyQ� FRLQFLGH� FRQ� HO� HMH� ³[´�� WLHQH� XQD� PDJQLWXG� GH� ��� P�� (O� ODUJR�� FX\D� GLUHFFLyQ
FRLQFLGH�FRQ�OD�GHO�HMH�³\´��WLHQH�XQD�PDJQLWXG�WRWDO�GH����P��VHSDUDGD�HQ�FXDWUR�WUDPRV�GH���
P�� (O� HVSHVRU� GH� OD� OiPLQD� �K��� HV� GH� ����� P�� (Q� OD� ]RQD� SUy[LPD� D� ODV� FROXPQDV� HQ� OD
GLUHFFLyQ�GHO�ODUJR��HO�HVSHVRU�VH�LQFUHPHQWD�JUDGXDOPHQWH�KDVWD�OOHJDU�D������P��/RV�ERUGHV
H[WUHPRV��HQ�OD�GLUHFFLyQ�[��VRQ�ERUGHV�OLEUHV��FRQ�HO�PLVPR�HVSHVRU�TXH�HO�UHVWR�GH�OD�OiPLQD�

(O�PRGHOR�IXH�FRQVWUXLGR�FRQ�HOHPHQWRV�UHFWDQJXODUHV�SODWH�VKHOO��UHSUHVHQWDQGR�OD�OiPLQD�
HQ� ODV� ]RQDV� GH� HQFXHQWUR� FRQ� ODV� FROXPQDV� \� WHQVRUHV� VH�GHQVLILFy� OD� PDOOD�� HPSOHDQGR
HOHPHQWRV� WULDQJXODUHV�� 3DUD� ODV� FROXPQDV� VH� XWLOL]DURQ� HOHPHQWRV�EHDP� \� HOHPHQWRV� WUXVV�
SDUD�UHSUHVHQWDU�ORV�WHQVRUHV��(O�WRWDO�GH�HOHPHQWRV�IXH�GH�DSUR[LPDGDPHQWH�������(O�HVWDGR
GH�FDUJDV�DSOLFDGD�FRUUHVSRQGH�DO�SHVR�SURSLR�GH�OD�HVWUXFWXUD��PiV�XQD�VREUHFDUJD��YHUWLFDO
GH��������1�P��� /DV��SURSLHGDGHV��GHO��PDWHULDO��FRQ��ODV��TXH��VH��UHDOL]DURQ��ORV�PRGHORV�VRQ�
(� ��������(����>1�P�@��P  ������\�U  ��������>.J�P�@�FRUUHVSRQGLHQWHV�D�XQ�KRUPLJyQ�GH
UHVLVWHQFLD�PHGLD�

(Q�YLUWXG�GH�TXH�ODV�OiPLQDV�SRVHHQ�PX\�EXHQ�FRPSRUWDPLHQWR�PHFiQLFR�\�HQ�JHQHUDO��VRQ
SRFR�VHQVLEOHV�D�OD�DSDULFLyQ�GH�DIHFWDFLRQHV��GH�GLPHQVLRQHV�UHGXFLGDV�VREUH�VX�VXSHUILFLH��VH
PRGHODURQ� GLVWLQWRV� WDPDxRV� GH� ]RQDV� DIHFWDGDV� �FX\DV� GLPHQVLRQHV�PtQLPDV� VRQ� ����P� [
����P��� PHGLDQWH� OD� GLVPLQXFLyQ� GH� OD ULJLGH] GH� OD� PLVPD�� YDULDQGR� VX� HVSHVRU� 'H� HVWD
PDQHUD�VH�VLPXODURQ�ODV�FRQGLFLRQHV�TXH�VH�SUHVHQWDQ�HQ�XQD�]RQD�ILVXUDGD�GH�OD�OiPLQD��FX\R
RULJHQ�SRGUtD� HVWDU� YLQFXODGR� FRQ� OD� DSDULFLyQ� GH� DOJXQD� FDUJD� FRQFHQWUDGD� QR� SUHYLVWD� \�R
FRQ�ORV�HIHFWRV�SURGXFLGRV�SRU�OD�FRUURVLyQ�GH�ODV�DUPDGXUDV�GH�OD�OiPLQD��SRU�HMHPSOR�SRU�QR
WHQHU�XQD�DGHFXDGD�DLVODFLyQ�KLGUyIXJD�
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)LJXUD�����0RGHOR�GH�OD HVWUXFWXUD�ODPLQDU�FLOLQGUR�SDUDEyOLFD�GH�KRUPLJyQ�DUPDGR

����'HWHFFLyQ�\�ORFDOL]DFLyQ�GH�GDxR�HQ�HVWUXFWXUDV�ODPLQDUHV�FLOLQGUR�SDUDEyOLFD
(O�DQiOLVLV�GH�ODV�FXUYDV�TXH�UHSUHVHQWDQ�HO�'HVSOD]DPLHQWR�9HUWLFDO�GH�XQD�HVWUXFWXUD�FRQ

DOJXQD�DIHFWDFLyQ�\� VX� FRPSDUDFLyQ�FRQ� OD� FXUYD� FRUUHVSRQGLHQWH� D� OD�PLVPD�HVWUXFWXUD� VLQ
GDxR��PHWRGRORJtD�\D�DSOLFDGD�SRU� ORV�DXWRUHV� �5REOHV�DQG�2UWHJD���������SHUPLWH�XQD� IiFLO
GHWHFFLyQ�GHO�GHWHULRUR�HQ�HVWUXFWXUDV�SODQDV��(Q�HVWUXFWXUDV�ODPLQDUHV��TXH�HV�HO�REMHWR�FHQWUDO
GH�HVWXGLR�HQ�HVWH�WUDEDMR��ODV�FXUYDV�GH�'HVSOD]DPLHQWRV�9HUWLFDOHV�QR�UHVXOWDQ�VHU�XQ�EXHQ
LQGLFDGRU� GH� OD� SUHVHQFLD� GH� GDxR�� GHELGR� D� TXH� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV�� SRU� OD
HILFLHQFLD� GH� OD� IRUPD� DGRSWDGD�� VRQ� SHTXHxRV�� 3RU� HVH� PRWLYR�� VH� KD� UHFXUULGR� D� RWUDV
PHWRGRORJtDV�GH�PD\RU�FRQILDELOLGDG�\�VHQVLELOLGDG��(Q�HVWUXFWXUDV�ODPLQDUHV��OD�GHWHFFLyQ�\
ORFDOL]DFLyQ�GH�GDxR�VH�UHDOL]D�HQ�IRUPD�FRQMXQWD��(Q�HVWH�WLSR�GH�HVWUXFWXUDV��GHSHQGLHQGR�GH
OD�XELFDFLyQ�GH�OD�]RQD�DIHFWDGD��DOJXQRV�GH�ORV�PpWRGRV�TXH�VH�SUHVHQWDQ�D�FRQWLQXDFLyQ��VROR
SHUPLWHQ�HYDOXDU� OD�SUHVHQFLD�GHO�GDxR��VLQ�SRGHU� ORFDOL]DUOR��/RV�PpWRGRV�TXH�VH�SUHVHQWDQ
VRQ�
� 9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�
� &XUYDWXUD�GH�OD�(OiVWLFD��\
� 9DULDFLyQ�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD�
������0pWRGR�GH�OD�9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV

(VWH�PpWRGR�VH�EDVD�HQ�OD�UHDOL]DFLyQ�GH�XQD�JUiILFD�GRQGH�VH� UHSUHVHQWDQ�ODV�GLIHUHQFLDV
H[LVWHQWHV�HQWUH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV���FRUUHVSRQGLHQWH�D�OD�HVWUXFWXUD�VLQ�GDxR�\�ORV
GH� OD� HVWUXFWXUD� DIHFWDGD�� (VWH� SDUiPHWUR� HV� XQ� tQGLFH� GH� OD� YDULDFLyQ� GH� OD� ULJLGH]� GH� OD
PLVPD��\�VH�OR�GHILQH�FRPR�

���'L6'L&L \\ � G

GRQGH�\L&' HV� HO 'HVSOD]DPLHQWR�9HUWLFDO� GHO� SXQWR�L HQ� OD� HVWUXFWXUD� FRQ� GDxR�� H�\L6' HV� HO
'HVSOD]DPLHQWR�9HUWLFDO�GHO�PLVPR�SXQWR�HQ�OD�HVWUXFWXUD�VLQ�GDxR�

6L� VH� GLVSRQH� GH� HVWRV� GDWRV� HQ� YDULRV� SXQWRV�� OD� JUiILFD� GH� ORV� PLVPRV� SHUPLWH� WDQWR
GHWHFWDU�R�HVWLPDU�OD�ORFDOL]DFLyQ�GHO�GDxR�
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��������$QiOLVLV�GHO�PRGHOR�FRQ�GDxR�HQ�HO�ERUGH�OLEUH
(Q�ODV�)LJXUDV���D���VH� UHSUHVHQWD� OD�YDULDFLyQ�GH� ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�XQD

HVWUXFWXUD�ODPLQDU�FLOLQGUR�SDUDEyOLFD�FRQ�GDxR�GH�GLPHQVLRQHV�GH�����[�����P��XELFDGR�HQ�HO
ERUGH�OLEUH��(Q�HVWH�FDVR�VH�UHSUHVHQWDQ�WUHV�HVFHQDULRV�GH�GDxR�HQ�ODV�VLJXLHQWHV�XELFDFLRQHV�
[� �����P��)LJXUD�����[� ����P��)LJXUD����\�[� ����P��)LJXUD�����6H�FRQVLGHUDURQ�GLVWLQWDV
VHYHULGDGHV� GH� GDxR� �UHODFLRQHV� GH� D�K�� GRQGH� ³D´� HV� OD� SURIXQGLGDG� GHO� GDxR� \� ³K´� HV� HO
HVSHVRU�WRWDO�GH�OD�OiPLQD��HQ�HVWH�FDVR�GH�����P��

6H�HQFRQWUy�TXH�HQ�HO�OXJDU�GRQGH�HVWi�HO�GDxR��VH�SURGXFH�HO�FDPELR�GH�SHQGLHQWH�HQ�ODV
9DULDFLRQHV�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�\�SRU�FRQVLJXLHQWH�WDPELpQ�YDUtD�HO�VLJQR�GH�OD
FXUYDWXUD�

&RPR�VH�SXHGH�REVHUYDU�HQ�ODV�)LJXUDV���\����OD�Pi[LPD�GLIHUHQFLD�RFXUUH�HQ�OD�]RQD�GH
OD�DIHFWDFLyQ��$GHPiV��D�PHGLGD�TXH�OD�UHODFLyQ�D�K�VH�LQFUHPHQWD��HV�GHFLU�FXDQGR�HO�GDxR�HV
PiV�VHYHUR��HVWD�GLIHUHQFLD�HV�PD\RU�
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)LJXUD����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�FRQ�GDxR�GH�GLVWLQWDV�VHYHULGDGHV�HQ��[� ����P��\� ���P
6H�GHEH�QRWDU�TXH�FXDQGR�HO�GDxR�HVWD�XELFDGR�HQ�[� ����P��VL�ELHQ�ODV�FXUYDV�HQ�HVH�SXQWR

SUHVHQWDQ�XQ�FDPELR�GH�SHQGLHQWH�GH�ODV�9DULDFLRQHV�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�\�SRU
FRQVLJXLHQWH�WDPELpQ�YDUtD�HO�VLJQR�GH�OD�FXUYDWXUD��OR�FXDO�SHUPLWH�ORFDOL]DU�OD�]RQD�GDxDGD�
ODV� GLIHUHQFLDV� HQWUH� ODV� FXUYDV� TXH� UHSUHVHQWDQ� ODV� GLIHUHQFLDV� GH� ORV� 'HVSOD]DPLHQWRV
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9HUWLFDOHV�HQ�IXQFLyQ�GH�OD�PDJQLWXG�GHO�GDxR��VRQ�PtQLPDV�HQ�HVD�]RQD���LQFUHPHQWiQGRVH�DO
DOHMDUVH� GH� OD� PLVPD�� (Q� RWUDV� SDODEUDV�� HO� PpWRGR� SLHUGH� VHQVLELOLGDG�� SDUD� UHDOL]DU� OD
HVWLPDFLyQ�GH�OD�VHYHULGDG�GHO�GDxR��HQ�OD�PHGLGD�TXH�OD�]RQD�DIHFWDGD�VH�HQFXHQWUD�HQ�OD�]RQD
FRQRFLGD�FRPR�HO�³ULxyQ�GHO�DUFR´�
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)LJXUD����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�FRQ�GDxR�GH�GLVWLQWDV�VHYHULGDGHV�HQ��[� ����P���\� ���P

��������$QiOLVLV�GHO�PRGHOR��FRQ�GDxR�HQ�HO�PHGLR�GHO�WUDPR
/DV�)LJXUD������\���PXHVWUDQ�ODV�JUiILFDV�GH�OD�YDULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV

FXDQGR�HO�GDxR�HVWD�XELFDGR�HQ�HO�PHGLR�GH�XQR�GH�ORV�WUDPRV��VHJ~Q�OD�GLUHFFLyQ�GHO�ODUJR�GH
OD�HVWUXFWXUD��HV�GHFLU�HQ�OD�GLUHFFLyQ�GHO�HMH�³\´��HQ�GLVWLQWDV�XELFDFLRQHV�HQ�OD�GLUHFFLyQ�GH�OD
OX]��HMH�³[´��(Q�HVWDV�ILJXUDV�VH�DSUHFLD�TXH�HQ�OD�]RQD�DIHFWDGD�DSDUHFH�XQD�OHYH�SHUWXUEDFLyQ�
TXH�VH�SXHGH�OOHJDU�D�FRQIXQGLU�FRQ�ODV�YDULDFLRQHV�TXH�WLHQHQ�HVWH�SDUiPHWUR�HQ�ODV�]RQDV�QR
DIHFWDGDV��3RU� HOOR�� VH�SXHGH� FRQFOXLU� TXH�� HVWD�PHWRGRORJtD� VL� ELHQ� HV� XQ� EXHQ� tQGLFH� SDUD
GHWHFWDU�OD�H[LVWHQFLD�GH�GDxR��HQ�JHQHUDO��QR�HV�PX\�VHQVLEOH�SDUD�OD�ORFDOL]DFLyQ�GHO�PLVPR
FXDQGR�HVWi�XELFDGR�HQ�HVWD�]RQD�
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)LJXUD����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV��FRQ�GDxR�HQ�[� ����P��\� ����P��D�K� ����

��������$QiOLVLV�GHO�PRGHOR��FRQ�GDxR�HQ�OD�]RQD�VREUH�HO�WHQVRU
/DV�)LJXUDV������\����UHSUHVHQWDQ�OD�9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV��FXDQGR

OD� DIHFWDFLyQ� VH� HQFXHQWUD� VREUH� HO� WHQVRU�� ]RQD� GH� XQLyQ� GH� ORV� WUDPRV�� \� HQ� GLVWLQWDV
XELFDFLRQHV�VHJ~Q�OD�GLUHFFLyQ�GH� OD� OX]�GH� OD�HVWUXFWXUD��HQ� OD�GLUHFFLyQ�GHO�HMH�³[´��(Q� ODV
PLVPDV� VH� REVHUYD� TXH� FXDQGR� OD� DIHFWDFLyQ� WLHQH� HVWDV� XELFDFLRQHV�� HO� JUiILFR� YDUtD
DEUXSWDPHQWH��SRU�HOOR�HVWD� WpFQLFD�VH�SXHGH�XVDU� WDQWR�SDUD�GHWHFWDU��FRPR�SDUD�ORFDOL]DU�HO
GDxR�HQ�OD�HVWUXFWXUD�
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)LJXUD�����9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV��GDxR�XELFDGR�HQ�[� ����P��\� ����P��D�K� ����
'HO� DQiOLVLV� GH� ORV� UHVXOWDGRV� SUHVHQWDGRV� HQ� ORV� 3XQWRV� �������� DO� ��������� VH� SXHGH

FRQFOXLU�TXH�OD�PHWRGRORJtD�EDVDGD�HQ�OD�9DULDFLyQ�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV��HQ�HO
FDVR�GH�HVWUXFWXUDV�ODPLQDUHV��HV�GH�XWLOLGDG�HQ�OD�GHWHFFLyQ�GHO�GDxR��3DUD�OD�ORFDOL]DFLyQ�QR
UHVXOWD� VHU� XQ� EXHQ� tQGLFH�� GHELGR� D� TXH� OD� VHQVLELOLGDG� GH� HVWH� SDUiPHWUR�� GHSHQGH
IXHUWHPHQWH�GH�OD�XELFDFLyQ�GH�OD�DIHFWDFLyQ�
�������0pWRGR�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD

/RV� YDORUHV� GH� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV� REWHQLGRV� HQ� GHWHUPLQDGRV� SXQWRV� GH� OD
HVWUXFWXUD��\D�VHD�PHGLDQWH�PHGLFLyQ�H[SHULPHQWDO��R�FRPR�HQ�HVWH�FDVR��PHGLDQWH�VLPXODFLyQ
QXPpULFD�� VH� SXHGHQ� XWLOL]DU� SDUD� REWHQHU� OD� &XUYDWXUD� HQ� GLVWLQWRV� SXQWRV� GH� OD� HVWUXFWXUD
GHIRUPDGD��PHGLDQWH�XQD�DSUR[LPDFLyQ�SRU�'LIHUHQFLDV�)LQLWDV�&HQWUDOHV��'H�HVWD�PDQHUD��OD
&XUYDWXUD�GH�OD�(OiVWLFD�HVWi�GDGD�SRU��/X��5HQ�DQG�=KDR��������
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GRQGH� K HV� OD� GLVWDQFLD� HQWUH� GRV� SXQWRV� DG\DFHQWHV� �SDVR��� PLHQWUDV� TXH� \ HV� HO
'HVSOD]DPLHQWR�9HUWLFDO�HQ�XQ�SXQWR�GHWHUPLQDGR�\�Q HV�HO�Q~PHUR�GH�SXQWRV�GLVSRQLEOHV�HQ
OD�PDOOD�

(V�LPSRUWDQWH�PHQFLRQDU�TXH��HVWH�PpWRGR�QR�GHSHQGH�GH�OD� LQIRUPDFLyQ�GH�OD�HVWUXFWXUD
VLQ�GDxR��VLHQGR�HVWR�XQD�YHQWDMD�FXDQGR�QR�VH�GLVSRQH�GH�OD�PLVPD�

3DUD�XQD�HVWUXFWXUD�VLQ�GDxR��HO�JUiILFR�GH�OD�FXUYDWXUD�SUHVHQWD�XQD�IRUPD�VXDYH��0LHQWUDV
TXH�XQ�SLFR�R�XQD�GLVFRQWLQXLGDG�HQ�VX�IRUPD��LQGLFDQ�XQD�YDULDFLyQ�DQRUPDO�GH�OD�ULJLGH]�R
GH�OD��IOH[LELOLGDG�HQ�HVD�XELFDFLyQ��OD�TXH�HV�SURGXFLGD�SRU�XQ�GDxR��GH�HVWD�PDQHUD�XQD�]RQD
R�]RQDV�GDxDGDV�SXHGHQ�VHU�ORFDOL]DGDV�XVDQGR�HVWDV�PHGLFLRQHV�
��������$QiOLVLV�GHO�PRGHOR�FRQ�HO�GDxR�HQ�HO�ERUGH

(Q�OD�)LJXUD�����VH�PXHVWUD� OD�&XUYDWXUD�GH� OD�(OiVWLFD�� FDOFXODGD�VHJ~Q� OD�(FXDFLyQ�����
SDUD�FDGD�SXQWR�GH�OD�PDOOD��FRQ�HO�GDxR�HQ�[� �����P�\�FX\D�VHYHULGDG�HV�D�K� ������(Q�GLFKD
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ILJXUD� VH� REVHUYD�� HQ� OD� ]RQD� GDxDGD� XQ� VDOWR�� LJXDO� FRPSRUWDPLHQWR� VH� SUHVHQWD� FXDQGR� HO
GDxR�HVWD�XELFDGR�HQ�OD�]RQD�GHO�FHQWUR�GH�OD�OX]��(Q�HO�FDVR�GH�WHQHU�OD�DIHFWDFLyQ�HQ�OD�]RQD
FHUFD�GH�OD�YLJD�QR�VH�YLVXDOL]D�GLFKR�VDOWR�
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)LJXUD�����&XUYDWXUD�GH�OD�(OiVWLFD��FRQ�GDxR�HQ�[� �����P��\� ���P��D�K� ����

��������$QiOLVLV�GHO�PRGHOR�FRQ�HO�GDxR�HQ�HO�PHGLR�GH�XQR�GH�ORV�SDxRV
$QDOL]DQGR� OD�)LJXUD� ���� GRQGH� VH�PXHVWUD� OD�&XUYDWXUD� GH� OD� (OiVWLFD� HQ� IXQFLyQ� GH� OD

XELFDFLyQ�GH�FDGD�SXQWR�GH�OD�PDOOD��FRQ�GDxR�HQ�OD�XELFDFLyQ�FRUUHVSRQGLHQWH�D�[� ����P�\
FRQ�D�K� ������ VH�REVHUYD�TXH� HQ� OD� ]RQD� GDxDGD� SUHVHQWD� XQ� VDOWR� SURQXQFLDGR��&XDQGR� OD
]RQD�GDxDGD�HVWD�XELFDGD�� HQ� OD�]RQD�FHQWUDO�R�HQ� HO� ULxyQ�GHO� DUFR�QR� VH� FRPSRUWD�GH� HVWD
PDQHUD�� SUHVHQWDQGR�YDULDFLRQHV� UHODWLYDV�PXFKR�PHQRUHV�� 3RU� HOOR� HQ� HVWRV� FDVRV�� HV�PX\
GLItFLO�SRGHU�LQGLYLGXDOL]DU�OD�H[LVWHQFLD�GHO�GDxR�
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��������$QiOLVLV�GHO�PRGHOR�FRQ�HO�GDxR�VREUH�HO�WHQVRU
&XDQGR�HO�GDxR�VH�HQFXHQWUD�VREUH�HO�WHQVRU��SRU�HMHPSOR�HQ�[� ����P��FRQ�XQD�VHYHULGDG

D�K� ������VH�DQDOL]D�OD�&XUYDWXUD�GH�OD�(OiVWLFD�HQ�IXQFLyQ�GH�OD�XELFDFLyQ�GH�FDGD�SXQWR�GH�OD
PDOOD� �)LJXUD� ���� REVHUYiQGRVH� TXH� HQ� OD� ]RQD� GDxDGD� SUHVHQWD� XQ� VDOWR� SURQXQFLDGR�� HVWH
PLVPR�FRPSRUWDPLHQWR� VH�DSUHFLD�FXDQGR� OD�]RQD�DIHFWDGD� VH� HQFXHQWUD� HQ� OD� ]RQD� FHQWUDO�
&XDQGR�OD�]RQD�GDxDGD�HVWD�XELFDGD��VHJ~Q�OD�GLUHFFLyQ�GHO�DQFKR�GH�OD�HVWUXFWXUD��FHUFD�GH�OD
YLJD�QR�VH�FRPSRUWD�GH�HVWD�PDQHUD��SUHVHQWDQGR�XQD�GLVFRQWLQXLGDG�GLItFLO�GH�LQGLYLGXDOL]DU�
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�������0pWRGR�GH�OD�9DULDFLyQ�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD
/RV� YDORUHV� GH� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV� REWHQLGRV� HQ� GHWHUPLQDGRV� SXQWRV� GH� OD

HVWUXFWXUD�FRQ�GDxR�\�VLQ�GDxR��\D�VHD�GHWHUPLQDGRV�PHGLDQWH�PHGLFLRQHV�H[SHULPHQWDOHV��R
FRPR�HQ�HVWH�FDVR��FRQ�XQD�VLPXODFLyQ�QXPpULFD��VH�SXHGHQ�XWLOL]DU�SDUD�REWHQHU�OD�&XUYDWXUD
GH�OD�HVWUXFWXUD�GHIRUPDGD�FRQ�GDxR�\�VLQ�GDxR��DSOLFDQGR�XQD�DSUR[LPDFLyQ�SRU�'LIHUHQFLDV
)LQLWDV�&HQWUDOHV�HPSOHDQGR�OD�(FXDFLyQ�����

/R� TXH� VH� SURSRQH� HQ� HVWH� WUDEDMR�� HV� XWLOL]DU� OD� GLIHUHQFLD� HQWUH� OD� &XUYDWXUD� GH� OD
HVWUXFWXUD�GHIRUPDGD�FRQ�GDxR��FG��\�OD�FRUUHVSRQGLHQWH�VLQ�GDxR��VG���FRPR�SDUiPHWUR�SDUD
OD�ORFDOL]DFLyQ�GH�GDxR��HV�GHFLU�
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(V� LPSRUWDQWH� PHQFLRQDU� TXH�� DXQTXH� HVWH� PpWRGR� GHSHQGH� GH� OD� LQIRUPDFLyQ� GH� OD
HVWUXFWXUD�VLQ�GDxR��HV�HO�TXH�SUHVHQWD�PD\RU�VHQVLELOLGDG�SDUD�OD�ORFDOL]DFLyQ�GHO�GDxR��HQ�HO
FDVR�GH�OD�HVWUXFWXUD�ODPLQDU�DTXt�HVWXGLDGD��LQGHSHQGLHQWHPHQWH�GH�OD�XELFDFLyQ�\�VHYHULGDG
GHO�GDxR�

(Q� ODV� HVWUXFWXUDV� ODPLQDUHV� GHELGR� D� OD� IRUPD� GH� OD� FXUYD� TXH� UHSUHVHQWD� D� ORV
'HVSOD]DPLHQWRV�9HUWLFDOHV� HQ� IXQFLyQ� GH� ODV� FRRUGHQDGDV� GHO� SXQWR�� FRUUHVSRQGLHQWHV� D� OD
HVWUXFWXUD�VLQ�GDxR��HO�JUiILFR�GH�OD�FXUYDWXUD�QR�SUHVHQWD�XQD�IRUPD�VXDYH��SRU�HOOR�DO�UHDOL]DU
OD� GLIHUHQFLDV� HQWUH� DPEDV� FXUYDV�� FRQ� \� VLQ� GDxR�� QRV� DVHJXUDPRV� TXH� XQ� SLFR� R� XQD
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GLVFRQWLQXLGDG�HQ�VX�IRUPD��LQGLFDQ�XQD�YDULDFLyQ�DQRUPDO�GH�OD�ULJLGH]�R�IOH[LELOLGDG�HQ�HVD
XELFDFLyQ��OD�TXH�HV�SURGXFLGD�SRU�HO�GDxR��GH�HVWD�PDQHUD�XQD�]RQD�R�]RQDV�GDxDGDV�SXHGHQ
VHU�ORFDOL]DGDV�XVDQGR�HVWH�SDUiPHWUR�
��������$QiOLVLV�GHO�PRGHOR�FRQ�HO�GDxR�HQ�HO�ERUGH

(Q�OD�)LJXUD����� VH�PXHVWUD� OD�9DULDFLyQ�GH� OD�&XUYDWXUD�GH� OD�(OiVWLFD� HQ� IXQFLyQ�GH� OD
XELFDFLyQ�GH�FDGD�SXQWR�GH�OD�PDOOD��FRQ�GDxR�HQ�OD�XELFDFLyQ�FRUUHVSRQGLHQWH�D�[� ����P�\
FRQ�D�K� ������(Q�HVWD�JUiILFD�VH�REVHUYD�TXH�HQ�OD�]RQD�GDxDGD�SUHVHQWD�XQ�VDOWR�SURQXQFLDGR�
HVWH�PLVPR�FRPSRUWDPLHQWR�VH�DSUHFLD�FXDQGR�OD�]RQD�DIHFWDGD�VH�HQFXHQWUD�HQ�[� �����P�\
HQ�[� ����P�
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)LJXUD�����9DULDFLyQ�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD�FRQ�GDxR�HQ�[� ���P��\� ���P��D�K� ����

��������$QiOLVLV�GHO�PRGHOR�FRQ�HO�GDxR�HQ�HO�PHGLR�GH�XQR�GH�ORV�SDxRV
(VWXGLDQGR�OD�)LJXUD�����GRQGH�VH�PXHVWUD�OD�9DULDFLyQ�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD�HQ

IXQFLyQ�GH�OD�XELFDFLyQ�GH�FDGD�SXQWR�GH�OD�PDOOD��FRQ�GDxR�HQ�OD�XELFDFLyQ�FRUUHVSRQGLHQWH�D
[� ����P�\�FRQ�D�K� ������VH�REVHUYD�TXH�OD�]RQD�GDxDGD�SUHVHQWD�XQ�VDOWR�SURQXQFLDGR��&DEH
DFRWDU�TXH�HVWH�PLVPR��FRPSRUWDPLHQWR��VH�DSUHFLD�FXDQGR�OD�]RQD��DIHFWDGD�VH��HQFXHQWUD�HQ
[� �����P�\�HQ�[� ����P�
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)LJXUD�����9DULDFLyQ�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD�FRQ�GDxR�HQ�[� ���P��\� ����P��D�K� ����

��������$QiOLVLV�GHO�PRGHOR�FRQ�HO�GDxR�HQ�VREUH�HO�WHQVRU
(Q�OD�)LJXUD����� VH�PXHVWUD� OD�9DULDFLyQ�GH� OD�&XUYDWXUD�GH� OD�(OiVWLFD� HQ� IXQFLyQ�GH� OD

XELFDFLyQ�GH�FDGD�SXQWR�GH�OD�PDOOD��FRQ�GDxR�HQ�OD�XELFDFLyQ�FRUUHVSRQGLHQWH�D�[� ����P�\
FRQ�D�K� ������(Q�HVWD�JUiILFD�VH�WLHQH�TXH�OD�]RQD�GDxDGD�SUHVHQWD�XQ�VDOWR�SURQXQFLDGR��HVWH
PLVPR��FRPSRUWDPLHQWR�VH��DSUHFLD��FXDQGR�OD�]RQD��DIHFWDGD�VH�HQFXHQWUD��HQ�[� �����P�\�HQ
[� ����P�
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)LJXUD�����9DULDFLyQ�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD�FRQ�GDxR�HQ�[� ���P��\� ����P��D�K� ����

�����$QiOLVLV�GH�ORV�UHVXOWDGRV�GH�ODV�WpFQLFDV�GH�GHWHFFLyQ�\� ORFDOL]DFLyQ�HQ�HVWUXFWXUDV
ODPLQDUHV�FLOLQGUR�SDUDEyOLFD

(Q� OD� 7DEOD� ��� VH� PXHVWUD� D� PDQHUD� GH� UHVXPHQ�� HO� SRWHQFLDO� GH� ODV� GLVWLQWDV� WpFQLFDV
SUHVHQWDGDV��SDUD�VHU�DSOLFDGDV�FRPR�PHWRGRORJtD�GH�ORFDOL]DFLyQ�GH�GDxR�R�VLPSOHPHQWH�SDUD
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OD�GHWHFFLyQ�GHO�PLVPR��HQ�IXQFLyQ�GH�OD�XELFDFLyQ�GH�OD�DIHFWDFLyQ��(Q�OD�PLVPD��VH�DSUHFLD
TXH�OD�WpFQLFD�GH�ORFDOL]DFLyQ�FRQ�PHMRU�VHQVLELOLGDG�\�DSOLFDELOLGDG��HV�OD�FRUUHVSRQGLHQWH�D
OD� 9DULDFLyQ� GH� OD� &XUYDWXUD� GH� OD� (OiVWLFD�� OD� FXDO� SURYHH� EXHQRV� UHVXOWDGRV
LQGHSHQGLHQWHPHQWH�GH�OD�XELFDFLyQ�GH�OD�]RQD�GDxDGD�
7DEOD����7pFQLFDV�SUHVHQWDGDV�\�VX�DSOLFDELOLGDG�FRPR�WpFQLFD�GH�GHWHFFLyQ��'��R�ORFDOL]DFLyQ��/���HQ�IXQFLyQ�GH
OD�XELFDFLyQ�GH�OD�DIHFWDFLyQ

8%,&$&,Ï1�6(*Ò1�/$
',5(&&,Ï1�;

8%,&$&,Ï1
6(*Ò1�/$

',5(&&,Ï1�<
0(72'2/2*Ë$

����P ���P ���P
'LIHUHQFLD�GH�'HVSOD]DPLHQWRV�9HUWLFDOHV / / /
&XUYDWXUD�GH�OD�(OiVWLFD / / '%25'(
'LIHUHQFLD�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD / / /
'LIHUHQFLD�GH�'HVSOD]DPLHQWRV�9HUWLFDOHV / ' '
&XUYDWXUD�GH�OD�(OiVWLFD / ' '0(',2
'LIHUHQFLD�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD / / /
'LIHUHQFLD�GH�'HVSOD]DPLHQWRV�9HUWLFDOHV / / /
&XUYDWXUD�GH�OD�(OiVWLFD / / '7(1625
'LIHUHQFLD�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD / / /

(Q�YLVWD�GH�ORV�UHVXOWDGRV�REWHQLGRV��OD�WpFQLFD�TXH�SUHVHQWD�PD\RU�VHQVLELOLGDG��9DULDFLyQ
GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD��GHSHQGH�GH�ORV�YDORUHV�GH�ORV�'HVSOD]DPLHQWRV�9HUWLFDOHV�GH�OD
HVWUXFWXUD�VLQ�GDxR��3RU�HOOR��FRQ�OD�ILQDOLGDG�GH�FXDQWLILFDU�ORV�HUURUHV�TXH�VH�FRPHWHUtDQ��VL
QR� VH� GLVSXVLHUD� GH� ODV� SURSLHGDGHV� GHO� KRUPLJyQ� FRQ� HO� FXDO� VH� FRQVWUX\y� OD� HVWUXFWXUD
ODPLQDU��GHELGR�D�TXH�SRVHHQ�XQD�VXSHUILFLH�LPSRUWDQWH��QR�VLHPSUH�VH�SXHGH�DVHJXUDU�TXH�HQ
WRGD�VX�H[WHQVLyQ�VH�PDQWHQJDQ�FRQVWDQWHV�ODV�PLVPDV�SURSLHGDGHV�PHFiQLFDV�GHO�KRUPLJyQ�
\� QR� VLHPSUH� VH� SXHGH� GHWHUPLQDU�LQ�VLWX�� FRQ� SUHFLVLyQ� HO� YHUGDGHUR� YDORU� GHO�0yGXOR� GH
(ODVWLFLGDG��6H�DQDOL]DURQ�PRGHORV�FRQ�WUHV�YDORUHV�GLVWLQWRV�GHO�0yGXOR�GH�(ODVWLFLGDG��HQ�XQ
UDQJR�TXH�VH�FRUUHVSRQGH�FRQ�ORV�YDORUHV�Pi[LPRV��(� ������(����1�P����PHGLR��(� �������
(���� 1�P��� \� PtQLPRV� �(�  � ����� (���� 1�P��TXH� QRUPDOPHQWH� SRVHH� HVWH� PDWHULDO�� /DV
GLIHUHQFLDV� HQ� ORV� YDORUHV� GH� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV� VHJ~Q� HVWRV� WUHV� PRGHORV�
GLILHUHQ� HQ�PHQRV� GH� XQ� ������'H� HVWD�PDQHUD� QRV� DVHJXUDPRV� TXH� HQ� HO� FDVR� HQ� TXH� ORV
YDORUHV� GH� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV�� FRUUHVSRQGLHQWHV� D� OD� HVWUXFWXUD� VLQ� GDxR�� VHDQ
REWHQLGRV� QXPpULFDPHQWH�� HO� HUURU� TXH� VH� FRPHWHUtD� HV� DFHSWDEOH�� \� QR� DOWHUD
VLJQLILFDWLYDPHQWH��ORV�UHVXOWDGRV�GHO�SURFHVR�SDUD�OD�GHWHFFLyQ��ORFDOL]DFLyQ�\�FXDQWLILFDFLyQ
GHO�GDxR�
�����&XDQWLILFDFLyQ�GHO�GDxR

8QD�YH]�ORFDOL]DGR�HO�GDxR��PHGLDQWH�DOJXQDV�GH�ODV� WpFQLFDV�DQWHULRUPHQWH�GHVFULSWDV�� OD
VLJXLHQWH� HWDSD� HV� HVWDEOHFHU� OD� PDJQLWXG� GHO� PLVPR�� 'HELGR� D� TXH�� DXQTXH� VH� SXGLHUD
YLVXDOL]DU� H[WHUQDPHQWH� OD� ]RQD� DIHFWDGD�� H[LVWH� LQFHUWLGXPEUH� VREUH� OD� PDJQLWXG� GH� OD
DIHFWDFLyQ�HQ�OD�SDUWH�LQWHUQD�GHO�HOHPHQWR��3DUD�HOOR��VH�GHEH�UHDOL]DU�XQ�PRGHOR�QXPpULFR�GH
OD�HVWUXFWXUD��FRQ�HO�GDxR�VLPXODGR��HQ�OD�XELFDFLyQ�GHWHUPLQDGD�YLVXDOPHQWH�R�FRQ�DOJXQDV�GH
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ODV� WpFQLFDV� SUHVHQWDGDV� HQ� ORV� SXQWRV� DQWHULRUHV� R� FRQ� HO� HPSOHR� GH� PHGLFLRQHV
H[SHULPHQWDOHV��SRU�HMHPSOR��XOWUDVRQLGRV��

(Q�HVWH�WUDEDMR��FRQ�HO�ILQ�GH�FXDQWLILFDU�HO�GDxR�VH�DQDOL]DQ�QXPpULFDPHQWH�PRGHORV�FRQ
GLVWLQWDV� XELFDFLRQHV� \� VHYHULGDGHV� GH� GDxR�� REWHQLpQGRVH� JUiILFDV� HQ� �� GLPHQVLRQHV� GH� OD
YDULDFLyQ� GH� ORV� SDUiPHWURV�� XELFDFLyQ�� VHYHULGDG� \� XQ� WHUFHUR�� YLQFXODGR� FRQ� HO
FRPSRUWDPLHQWR�PHFiQLFR�GH�OD�HVWUXFWXUD�GDxDGD�SRU�HM���'HVSOD]DPLHQWRV�9HUWLFDOHV��/XHJR
VH�LQJUHVD�DO�JUiILFR��UHDOL]DGR�HQ��'��FRQ�OD�XELFDFLyQ�GHO�GDxR�[�/��\�FRQ�HO�'HVSOD]DPLHQWR
PHGLGR� X� RWUR� SDUiPHWUR� PHFiQLFR� HPSOHDGR�� REWHQLpQGRVH� HO� YDORU� GH� D�K� �VHYHULGDG� GHO
GDxR��

(Q�HVWH�HVWXGLR�VH�XWLOL]DURQ�FRPR�SDUiPHWUR�PHFiQLFR�D�ODV�YDULDFLRQHV�HQ�OD�&XUYDWXUD�GH
OD�(OiVWLFD�\�ORV�'HVSOD]DPLHQWRV�9ROXPpWULFRV� �5REOHV�DQG�2UWHJD���������FRQ� OD� ILQDOLGDG
GH� HYLGHQFLDU� FXDO� GH� HOORV� HV� PiV� VHQVLEOH� D� OD� VHYHULGDG� GHO� GDxR�� 5HVSHFWR� GHO� ~OWLPR
SDUiPHWURV� PHQFLRQDGR�� VH� SXHGH� GHFLU� TXH� HO� PLVPR� WLHQH� HQ� FXHQWD� OD� YDULDFLyQ� GH� ORV
'HVSOD]DPLHQWRV� 9HUWLFDOHV�� HQ� WRGD� OD� HVWUXFWXUD�� (VWH� SDUiPHWUR� VH� GHILQH� FRPR� OD
VXPDWRULD� GH� ORV� 'HVSOD]DPLHQWRV� 9HUWLFDOHV� HQ� FDGD� SXQWR�� PXOWLSOLFDGRV� SRU� VX� iUHD� GH
LQIOXHQFLD� �2UWHJD� DQG� $ULDV�� ������� (VWH� SDUiPHWUR� SUHVHQWD� OD� YHQWDMD� GH� TXH� WLHQHQ� HQ
FXHQWD� XQ�PD\RU� YROXPHQ� GH� LQIRUPDFLyQ�� WDO� TXH� VL� VH� SURGXFH� XQ� HUURU� HQ� DOJXQD� GH� ODV
PHGLFLRQHV��OD�PLVPD�WHQGUtD�XQD�PHQRU�LQIOXHQFLD�HQ�HO�UHVXOWDGR�ILQDO�
�������$QiOLVLV�GH�ORV�UHVXOWDGRV�SDUD�OD�FXDQWLILFDFLyQ�GHO�GDxR

(Q�OD�7DEOD����VH�PXHVWUDQ�ORV�YDORUHV�FRUUHVSRQGLHQWHV�D�ORV�SDUiPHWURV�'HVSOD]DPLHQWRV
9ROXPpWULFRV�\�9DULDFLyQ�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD��HQ�IXQFLyQ�GH�ODV�GLVWLQWDV�UHODFLRQHV
XWLOL]DGDV�� [�/� �XELFDFLyQ�� \� D�K� �VHYHULGDG��� $QDOL]DQGR� OD� PLVPD� VH� FRQFOX\H� TXH�� OD
9DULDFLyQ�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD�SUHVHQWD�XQD�YDULDFLyQ�SRUFHQWXDO� LPSRUWDQWH��HQ�HO
UDQJR�GH�VHYHULGDGHV�DTXt�DQDOL]DGDV��LQGHSHQGLHQWHPHQWH�GH�OD�XELFDFLyQ�GHO�GDxR�

5HVSHFWR� GH� ORV� 'HVSOD]DPLHQWRV� 9ROXPpWULFRV�� FRPR� VH� DSUHFLD� HQ� OD� 7DEOD� ��� ODV
YDULDFLRQHV�VRQ�PX\�UHGXFLGDV��SRU�HOOR�WHQLHQGR�HQ�FXHQWD�ORV�HUURUHV�TXH�SXHGHQ�H[LVWLU�HQ
ODV�PHGLFLRQHV��VH�FRQVLGHUD�TXH�OD�VHQVLELOLGDG�GH�ORV�'HVSOD]DPLHQWRV�9ROXPpWULFRV�HV�PX\
EDMD�SDUD�SRGHU�FXDQWLILFDU�HO�GDxR��QL�VLTXLHUD�VH�OR�UHFRPLHQGD�SDUD�UHDOL]DU�OD�GHWHFFLyQ�GHO
GDxR�
7DEOD����9DULDFLyQ�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD��\�'HVSOD]DPLHQWR�9ROXPpWULFR�HQ�IXQFLyQ�GH�OD�XELFDFLyQ�\

VHYHULGDG�GHO�GDxR��SDUD�GDxR�HQ�HO�ERUGH�OLEUH�
9DULDFLyQ��GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD

>P�±�@
'HVSOD]DPLHQWR�9ROXPpWULFR

>P�P�@
[�/ [�/

D�K �������� ������� ������� �������� ������� �������
��� �����(�� �����(�� �����(�� �����(��� ������(�� ������(��
��� �����(�� �����(�� �����(�� ������(�� ������(�� ������(��
��� ������(�� �����(�� �����(�� ������(�� ������(�� ������(��
��� �����(�� �����(�� �����(�� ������(�� ������(�� ������(��

9DULDFLyQ��
0tQ�\�0i[ ����� ����� ����� ����� ����� ����

(Q�OD�JUiILFD�GH�OD�)LJXUD�����VH�UHSUHVHQWDQ�ODV�9DULDFLRQHV�HQ�OD�&XUYDWXUD�GH�OD�(OiVWLFD
HQ� IXQFLyQ� GH� ORV� SDUiPHWURV� 3URIXQGLGDG� GH� )LVXUD� �D�K�� \� 8ELFDFLyQ� GHO� 'DxR� �[�/��
0HGLDQWH�HVWD�JUiILFD�VH�SXHGH�GHWHUPLQDU�OD�VHYHULGDG�GHO�GDxR��LQJUHVDQGR�D�OD�PLVPD�FRQ�OD
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9DULDFLyQ�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD�\�OD�8ELFDFLyQ�GHO�'DxR�[�/��SURFHGLpQGRVH�GH�LJXDO
PDQHUD�TXH�OD�GHVFULSWD�HQ�HO�3XQWR�����
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)LJXUD�����9DULDFLyQ�GH�OD�&XUYDWXUD�GH�OD�(OiVWLFD��HQ�IXQFLyQ�GH�OD�XELFDFLyQ�\�VHYHULGDG�GHO�GDxR�

���&21&/86,21(6
/DV�PHWRGRORJtDV�SDUD�OD�GHWHFFLyQ��ORFDOL]DFLyQ�\�FXDQWLILFDFLyQ�GH�GDxR�DTXt�SUHVHQWDGDV

SXHGHQ� VHU� XQD� LPSRUWDQWH� KHUUDPLHQWD�� SDUD� VHU� HPSOHDGD� DO� HVWXGLDU� SDWRORJtDV� HQ
HVWUXFWXUDV�ODPLQDUHV�GH�DFFHVR�OLPLWDGR��3HUPLWH�DGHPiV�KDFHU�XQ�VHJXLPLHQWR�HQ�HO�WLHPSR�
GH� OD� HYROXFLyQ� GHO� GDxR� HQ� OiPLQDV� GH� KRUPLJyQ� DUPDGR�� SDUD� HVWDEOHFHU� OD� &DSDFLGDG
3RUWDQWH�5HVLGXDO�GHO�HOHPHQWR�DIHFWDGR�

(V�LPSRUWDQWH�GHVWDFDU�TXH�SDUD�OD�GHWHFFLyQ�GH�GDxR�VRQ�DSOLFDEOHV�ODV�WUHV�PHWRGRORJtDV
DTXt� SUHVHQWDGDV�� ³'LIHUHQFLD� GH� GHVSOD]DPLHQWRV� YHUWLFDOHV�� &XUYDWXUD� GH� OD� (OiVWLFD� \
'LIHUHQFLD� GH� OD� FXUYDWXUD� GH� OD� HOiVWLFD´�� (Q� FXDQWR� D� OD� ORFDOL]DFLyQ�� OD� TXH� WLHQH� XQD
DSOLFDFLyQ�PiV�JHQHUDOL]DGD�HV�OD��TXH�HVWXGLD�OD�GLIHUHQFLD�GH�OD�FXUYDWXUD�GH�OD�HOiVWLFD�
$*5$'(&,0,(1726
/RV� DXWRUHV� GHVHDQ� H[SUHVDU� VX� DJUDGHFLPLHQWR� DO� 'HSDUWDPHQWR� GH� ,QJHQLHUtD� \� D� OD
6HFUHWDUtD�*HQHUDO�GH�&LHQFLD�\�7HFQRORJtD�GH�OD�8QLYHUVLGDG�1DFLRQDO�GHO�6XU��SRU�HO�DSR\R
EULQGDGR�SDUD�HO�GHVDUUROOR�GH�HVWDV�LQYHVWLJDFLRQHV�
5()(5(1&,$6
3��5L]RV��1��$VSUDJDWKRV�DQG�$��'LPDJRUDV��,GHQWLILFDWLRQ�RI�FUDFN�ORFDWLRQ�DQG�PDJQLWXG�LQ

D�FDQWLOHYHU�EHDP�IURP�WKH�YLEUDWLRQ�PRGHV��-RXUQDO�RI�6RXQG�DQG�9LEUDWLRQ�������������
����������

$��'LPDJRUDV��9LEUDWLRQ�RI�FUDFNHG�VWUXFWXUHV��D�VWDWH�RI�WKH�DUW�UHYLHZ��(QJLQHHULQJ�)UDFWXUH
0HFKDQLFV����������������������

2�� 6DODZX��'HWHFWLRQ�RI� VWUXFWXUDO� GDPDJH� WKURXJK� FKDQJHV� LQ� IUHTXHQF\�� D� UHYLHZ� DUWLFOH
(QJLQHHULQJ�6WUXFWXUHV����������������������

S.I. ROBLES, N.F. ORTEGA620

Copyright © 2006 Asociación Argentina de Mecánica Computacional http://www.amcaonline.org.ar



;��<DQJ�� 6�� 6ZDPLGDV� DQG� 5�� 6HVKDGUL��&UDFN� LGHQWLILFDWLRQ� LQ�YLEUDWLQJ� EHDPV� XVLQJ� WKH
HQHUJ\�PHWKRG��-RXUQDO�RI�6RXQG�DQG�9LEUDWLRQ� ���������������������

-�� .LP� DQG� 1�� 6WXEEV�� &UDFN� GHWHFWLRQ� LQ� EHDP� ±� W\SH� VWUXFWXUHV� XVLQJ� IUHFXHQF\� GDWD�
-RXUQDO�RI�6RXQG�DQG�9LEUDWLRQ� ���������������������

*�� 2ZRODEL�� $�� 6ZDPLGDV� DQG� 5�� 6HVKDGUL�� &UDFN� GHWHFWLRQ� LQ� EHDPV� XVLQJ� FKDQJHV� LQ
IUHFXHQFLHV� DQG� DPSOLWXGHV� RI� IUHFXHQF\� UHVSRQVH� IXQFWLRQV�� -RXUQDO� RI� 6RXQG� DQG
9LEUDWLRQ�����������������

-��&KRX��DQG�-��*KDERXVVL��*HQHWLF�DOJRULWKP� LQ�VWUXFWXUDO�GDPDJH�GHWHFWLRQ��&RPSXWHUV�	
6WUXFWXUHV���������������������

,��&KRL�HW��DO���'HYHORSPHQW�RI�HODVWLF�GDPDJH�ORDG�WKHRUHP�IRU�GDPDJH�GHWHFWLRQ�LQ�VWDWLFDOO\
GHWHUPLQDWH�EHDP���&RPSXWHUV�	�6WUXFWXUHV���������������������

'��0DLW\�� DQG�$��6DKD��'DPDJH�DVVHVVPHQW� LQ�VWUXFWXUHV� IURP�FKDQJHV� LQ� VWDWLF� SDUDPHWHU
XVLQJ��QHXUDO�QHWZRUNV���6DGKDQD ��������������������

6� 6XUHVK� HW�� DO�� ,GHQWLILFDWLRQ� RI� FUDFN� ORFDWLRQ� DQG� GHSWK� LQ� D� FDQWLOHYHU� EHDP� XVLQJ� D
PRGXODU�QHXUDO�QHWZRUN�DSSURDFK��6PDUW�0DWHULDOV�DQG�6WUXFWXUHV �����������������

7� 6DLQ��DQG�-�0��&KDQGUD�.LVKHQ��'DPDJH�DQG�UHVLGXDO�OLIH�DVVHVVPHQW�RI�VWUXFWXUHV�XVLQJ
IUDFWXUH� PHFKDQLFV�� ��WK $6&(� (QJLQHHULQJ� 0HFKDQLFV� &RQIHUHQFH�� 8QLYHUVLW\� RI
:DVKLQJWRQ��6HDWOH�������

6� &DGGHPL�� DQG� $�� 0RUDVVL�� $� SURFHGXUH� IRU� PXOWLSOH� GDPDJH� LGHQWLILFDWLRQ� LQ� HODVWLF
EHDPV��:RUOG�&RQJUHVV�RQ�6WUXFWXUDO�DQG�0XOWLGLVFLSOLQDU\�2SWLPL]DWLRQ��5tR�GH�-DQHLUR�
%UDVLO�������

)��-LDQJ�HW�DO��&UDFN�OHQJWK�FDOFXODWLRQ�IRU�EHQG�VSHFLPHQV�XQGHU�VWDWLF�DQG�GLQDPLF�ORDGLQJ�
(QJLQHHULQJ�)UDFWXUH�0HFKDQLFV��������������������

$OJRU���3URIHVVLRQDO�0HFK�9(��'RFXWHFK��/LQHDU�6WUHVV�DQG�'\QDPLFV��5HIHUHQFH�'LYLVLRQ�
3LWWVEXUJK��3HQQV\OYDQLD�������

6�� 5REOHV�� DQG� 1�� 2UWHJD� 'HWHFFLyQ� GH� GDxRV� HQ� HOHPHQWRV� HVWUXFWXUDOHV� OLQHDOHV��(1,()
������0HFiQLFD�&RPSXWDFLRQDO����������������������

7� /X��4��5HQ��DQG�*��=KDR��0XOWLSOH�GDPDJH�ORFDWLRQ�ZLWK�IOH[LELOLW\�FXUYDWXUH�DQG�UHODWLYH
IUHFXHQF\�FKDQJH�IRU�EHDP�VWUXFWXUH��-RXUQDO�RI�6RXQG�DQG�9LEUDWLRQ�������������������
�����

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

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�������
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