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CAPÍTULO VI

METODOLOGIA DE FACHADA VENTILADA EM 
EDIFICAÇÕES: CARACTERÍSTICAS, MÉTODOS 
EXECUTIVOS E APLICAÇÕES

  

Cintia Cabral de Andrade 
Flávia da Silva

Bruno Matos de Farias 
Rachel Cristina Santos Pires 

RESUMO

A GL¿FXOGDGH�GR�VXEVLVWHPD�IDFKDGD�HVWi�DVVRFLDGD�jV�OLPLWDo}HV�QD�DG-
PLQLVWUDomR�GR�FRQMXQWR�GRV�SURFHVVRV�TXH�FRQWHPSODP�VXD�PRQWDJHP�

QD�REUD��1HVVH�FHQiULR��R�SURSyVLWR�GHVWH�DUWLJR�p�HVWXGDU�VXJHVW}HV�HQJOR-
EDQGR� RV� FLFORV� GR� GHVHQYROYLPHQWR� GDV� HWDSDV� GR� GHVtJQLR� GH� IDFKDGDV�
YHQWLODGDV�SDUD�HGLItFLRV�FRPHUFLDLV�GH�QXPHURVRV�SDYLPHQWRV�RX�HGL¿FD-
o}HV�TXH�� LQGHSHQGHQWHPHQWH�GD� WLSRORJLD�GLIHUHQFLDGD��SDWURFLQHP�VLVWH-
PDV�GH�IDFKDGDV�DQiORJDV�DRV�WLSRV�GH�HGL¿FDo}HV��'H�PDQHLUD�TXH��R�GH-
VHQURODU�GHVWH�WUDEDOKR�IRL�VHSDUDGR�HP�SHVTXLVDU�DV�GLIHUHQoDV��EHQHItFLRV�
H�FXVWRV�HQWUH�IDFKDGDV�YHQWLODGDV�H�UHYHVWLPHQWRV�FRQYHQFLRQDLV�XWLOL]DGRV�
HP� LQVWDODo}HV� SUHGLDLV�� DQiOLVH� VREUH� DV� HWDSDV� GR� GHVHQYROYLPHQWR� GDV�
IDFKDGDV� �GLUHWUL]HV� SDUD� D� FRQFHSomR�� FULWpULRV� GH� GHVHPSHQKR�� LGHQWL¿-
FDomR�GRV�DJHQWHV�GD�FDGHLD�SURGXWLYD���DQiOLVH�GR�SDUkPHWUR�DJUDGR�FRP�
RV�UHVXOWDGRV�GHVVHV�HVWXGRV�H�HODERUDomR�GDV�UHFRPHQGDo}HV��1RV�HVWXGRV�
IRUDP�UHYHUHQFLDGRV�WDQWR�H[WHULRULGDGHV�GH�JHVWmR�TXDQWR�GH�WHFQRORJLD��H�
DFUHVFHQWDGR�FRRSHUDomR�GH�SUR¿VVLRQDLV�QR�GHVHQURODU�GH�SURMHWRV�TXDQWR�
EHQHItFLRV�QD�PDQXWHQomR��$V�RULHQWDo}HV�FRQFHLWXDP�QR�HQULTXHFLPHQWR�
GR�GHVGREUDPHQWR�GD�HODERUDomR�GDV�IDFKDGDV�
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1. INTRODUÇÃO

2V�HGLItFLRV�FRPHUFLDLV�UHSUHVHQWDP�JUDQGH�SDUWH�GR�Q~PHUR�GH�FRQVWUX-
o}HV�QDV�JUDQGHV�PHWUySROHV��6HJXQGR�/LX��������

1R�%UDVLO��RV�HGLItFLRV�GH�HVFULWyULRV�YLVWRV�FRPR�SURGXWR�LPR-
ELOLiULR�FRQVWLWXHP�XP�VHJPHQWR�LPSRUWDQWH�QR�PHUFDGR��SULQ-
FLSDOPHQWH�QDV�JUDQGHV�PHWUySROHV��GHYLGR�j�H[SDQVmR�GR�VHWRU�

WHUFLiULR��GH�VHUYLoRV��>���@�

� $�LQVRODomR�WpUPLFD�GDV�]RQDV�RSDFDV�GDV�IDFKDGDV�WHP�XPD�UHOHYkQ-
FLD�FRQVLGHUiYHO�QR�LVRODPHQWR�GR�HQYROWyULR��GH�IRUPD�D�SURSRUomR�FRPSD-
WtYHO�GD�iUHD�HYLGHQFLDGD��(YHQWXDOPHQWH�REWLGR�SRU�LQWHUPpGLR�GD�XWLOL]DomR�
GH�VLVWHPDV�GH�LVRODPHQWR�WpUPLFR�HPSUHJDGR�SHOR�H[WHULRU�RX�SHOR�LQWHULRU�
GDV�SDUHGHV�GH�IURQWH��DWUDYpV�GH�LVRODQWH�XWLOL]DGR�QR�LQWHULRU�GD�FDL[D�GH�DU�
HQWUH�SDQRV�GH�SDUHGHV�SDUDOHODV��3$,9$��������
� (P�LQWHUPpGLR�D�XWLOL]DomR�GLUHWDPHQWH�QDV�SDUHGHV�GH�EORFRV�FRP�
SDUWLFXODULGDGHV� WpUPLFDV� RX� JHRPpWULFDV� VXSHULRUHV��1R� HQWDQWR�� DOJXPDV�
GHVVDV�VROXo}HV�SRVVLELOLWDP�TXH�FRP�GHQVLGDGH�DGHTXDGD�GH�LVRODQWH��VHMDP�
DOFDQoDGRV�tQGLFHV�FRQYHQLHQWHV�GH�LVRODPHQWR��VmR�RV�VLVWHPDV�GH�LVRODPHQ-
WR�WpUPLFR�SHOR�H[WHULRU�TXH�DSUHVHQWDP�PDLRU�H¿FiFLD�H�PDLV�YDQWDJHQV�DGL-
FLRQDLV��9(,*$��������
� &RPR� UHVXOWDGR�� HVVDV�PHWRGRORJLDV� UHSDUDP�DV� OLJDo}HV� WpUPLFDV��
GLPLQXLQGR�WUDQVWRUQRV�QDV�FRQGHQVDo}HV�QR�LQWHULRU��DXPHQWD�R�FRPSRUWD-
PHQWR�WpUPLFR�QR�YHUmR��YLVWR�TXH�SRVVLELOLWD�TXH�WRGD�D�JURVVXUD�GD�SDUHGH�
DMXGD�SDUD�D�LQpUFLD�WpUPLFD��H�JXDUGD�D�GLVSRVLomR�H�D�DOYHQDULD�GRV�SLFRV�
WpUPLFRV��FRODERUDQGR�DVVLP�SDUD�D�DPSOLDomR�GD�ORQJHYLGDGH�GHVVHV�FRPSR-
QHQWHV��9(,*$��������
� ([LEHP�DOJXQV�EHQHItFLRV�SUiWLFRV�� Mi�TXH�QmR�GLPLQXHP�R�kPELWR�
LQWHULRU�H��QR�FDVR�GD�UHXWLOL]DomR��RFDVLRQDP�XP�PHQRU�WUDQVWRUQR�SDUD�RV�
XVXiULRV��3RUpP�R�LQFRQYHQLHQWH�p�SRU�FRQVWLWXLU�XPD�FRQVLGHUiYHO�PXGDQoD�
QD�H[WHULRULGDGH�ItVLFD�GDV�IDFKDGDV��QRWDGDPHQWH�QRV�FDVRV�GH�UHVWDXUDomR�
GH�HGLItFLRV�RX�GH�HGLItFLRV�FRP�FDUDFWHUtVWLFDV�PHQRV�XVXDLV��DVVLQDODU�TXH��
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LQGHSHQGHQWHPHQWH�RV�UHYHVWLPHQWRV�GH�SDUHGHV�GH�LVRODPHQWR�WpUPLFR�SHOR�
H[WHULRU� VHMDP�H[FHOHQWH�DOWHUQDWLYD�SDUD� UHDELOLWDomR� WpUPLFD�GH�HGLItFLRV�
FRQWUDULDPHQWH� LQDGHTXDGRV� SDUD� HGLItFLRV� DQWLJRV�� GH� FRQVWUXomR� DQWHFH-
GHQWH� D� XWLOL]DomR� GD� WHPSHUD� GH� FRQFUHWR� DUPDGR� �&HUFD� GH� ������� SRU�
PRWLYRV� GH� GLVFRUGkQFLDV� IXQFLRQDLV� DVVRFLDGDV� FRP�D� LQFRQYHQLHQWHV� GH�
HYDSRUDomR�GD�XPLGDGH�IUHTXHQWHPHQWH�DJORPHUDGD�QDV�SDUHGHV�SRURVDV�H�
HVSHVVDV�WtSLFDV�GHVVHV�HGLItFLRV��9(,*$��������
� $�ORQJHYLGDGH�QD�FRQVWUXomR�p�XPD�TXHVWmR�SURJUHVVLYDPHQWH�PDLV�
LPSRUWDQWH�QD�iUHD��YLVWR�TXH�HVWi�GLUHWDPHQWH�OLJDGD�j�TXDOLGDGH�GH�FRQV-
WUXomR�H�GH�YLGD�GR�FRQVXPLGRU��2�GLVFHUQLPHQWR�GD�YLGD�~WLO�GRV�PDWHULDLV�H�
HOHPHQWRV�GH�FRQVWUXomR�SRVVLELOLWD��SRU�LQWHUPpGLR�GH�XP�DSHUIHLoRDPHQWR�
QD�DQWHFLSDomR�GDV�DOWHUQDWLYDV�HVFROKLGDV��DOFDQoDU�XPD�H¿FLHQWH�DOWHUQDWL-
YD�QD�VHUYHQWLD�H�PDQXWHQomR�GRV�PHVPRV��(VVDV�LQIRUPDo}HV�VmR�HTXLYD-
OHQWHPHQWH�SURYHLWRVDV��SDUD�PHQVXUDU�R�FRPSRUWDPHQWR�GRV�FRPSRQHQWHV�
QD�DWULEXLomR�UHIHUHQWH�D�FXVWR��SHUPLWLQGR�XP�DSHUIHLoRDPHQWR�GD�VROXomR�
VHOHFLRQDGD��0$726��������
� $�VHOHomR�FRUUHWDGD�PDWpULD�SULPD��OHYDQGR�HP�FRQWD�D�VXD�FRPXQL-
FDomR�FRP�R�PHLR��R�VHX�GHVHPSHQKR�H�RV�LQVWUXPHQWRV�GH�GHFRPSRVLomR�
p�XPD�DVFHQGHQWH�UHOHYkQFLD�GRV�GLIHUHQWHV�LQWHJUDQWHV�QR�FRQOXLR�GD�FRQV-
WUXomR� �SURMHWLVWDV�� DUTXLWHWRV�� HQJHQKHLURV�� HQWUH� RXWURV��PRGHUDGDPHQWH�
j�ORQJHYLGDGH�HTXLYDOHQWH��1R�HQWDQWR��VmR�H[LVWH�PDLV�FXLGDGRV�TXDQWR�j�
VXD�VXVWHQWDELOLGDGH���HFRQ{PLFD�H�DPELHQWDO��$�IDFKDGD�p�XP�FRPSRVWR�GH�
VXPD�LPSRUWkQFLD�SDUD�R�HQULTXHFLPHQWR�GH�XPD�HGL¿FDomR�Mi�TXH�FRQWHP-
SOD�SDUWH�GD�SURWHomR�GR�HGLItFLR��GHVVD�PDQHLUD��p�LQFXPELGR�SHOD�PDQXWHQ-
omR�GRV�UHTXLVLWRV�DPELHQWDLV�LQWHUQDV�FRPR�p�R�FDVR�GR�FRQIRUWR�WpUPLFR��
DF~VWLFR��DVVLVWrQFLD�GRV�QtYHLV�GH�VHJXUDQoD�DPELHQWDO�H�HVWUXWXUDO��WDPEpP�
GD�SULYDFLGDGH�GRV�XVXiULRV��)5(,7$6��������
� $�FDWHJRULD�GR�SURFHGLPHQWR�FRQVWUXWLYR�SURSRVWR�SDUD�D�WRWDOLGDGH�
GD�IDFKDGD�WHP�XPD�IXQomR�LQDSHOiYHO�QD�IXQFLRQDOLGDGH�¿QDO�GR�HQYROWyULR��
QmR�DSHQDV�SHOD�VXD�DSDUrQFLD��FRQMXQWDPHQWH�SRUTXH�p�FRQWLQXDPHQWH�XP�
FRPSRQHQWH�FRQVWUXWLYR�SRWHQWH�QD�RFRUUrQFLD�GH�SDWRORJLDV��6LWXDomR�GH�
WHQV}HV�HQHUJpWLFDV�VXFHGLGDV�QD�(XURSD�H�QRV�(VWDGRV�8QLGRV�H�R�FRQVWDQWH�
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XSJUDGH�GDV�VROLFLWDo}HV�GH�EDOVDPR�WpUPLFR�FRQWULEXHP�j�FDUDFWHUL]DomR�GH�
UHQRYDo}HV�FRQVWUXWLYDV�H�GH�QRUPDV�SURJUHVVLYDPHQWH�HQpUJLFDV��628=$��
������
� 3HUGXUDP�GLVSRQtYHLV�QR�FRPHUFLR�LPHQVXUiYHLV�PHUFDGRULDV�H�VLV-
WHPDV�SDUD�R�VHUYLoR�GH�IDFKDGDV�YHQWLODGDV��1R�HQWDQWR��i�DXVrQFLD�GH�DV-
VLVWrQFLD�GDGD�SRU�SUR¿VVLRQDO�WpFQLFR�H�TXDOL¿FDGR��FRPR�WDPEpP�D�QHFHV-
VLGDGH�GH�UHJLPH�H�QRUPD�HVSHFt¿FD��FRQFHEH�D�UHJXODPHQWDomR�GR�VLVWHPD�
LGHDO� SDUD� XP� GHVHPEDUDoR� HP� GHWHUPLQDGR� HQUHGR� QmR� VHMD� D� IDYRUiYHO��
DVVLP�FRPR�GHFRUUrQFLD�D�FLUFXQVWkQFLDV�GH�LQ~PHUDV�VLWXDo}HV�LQGHVHMiYHLV��
'H�PDQHLUD�TXH��FRQGLo}HV�FRPR�D�DERQDomR�GH�IXQFLRQDPHQWR��PDOHDELOL-
GDGH��SUHGLVSRVLomR�GH�DSOLFDomR�H�UHVWDXUDomR��ORQJHYLGDGH�H�HFRQRPLD�GH�
PDQXWHQomR�FRQVLVWHP�QD�SUHSRQGHUDQWH�DSUHHQVmR�FRQVLGHUDGD�QD�GLVWLQomR�
GH�XPD�FDWHJRULD�IDFKDGD�YHQWLODGD��$OpP�GLVVR��R�LQGLFDWLYR�GH�TXDOL¿FDomR�
GD�H[HFXomR�PXLWDV�YH]HV�QmR�p�OHYDGR�HP�FRQVLGHUDomR�TXDQGR�VH�WUDWD�GH�
LQVWDODU�XP�WUDEDOKR�GH�WmR�JUDQGH�UHOHYkQFLD�SDUD�R�IXQFLRQDPHQWR�H�GXUDEL-
OLGDGH�GR�HGLItFLR��5,%(,52��������
� 2�GHVGREUDPHQWR�GH�DOWHUQDWLYDV�FUHVFHQWHPHQWH�PDLV�OHYHV�DXPHQWD�
RV�OXFURV�D¿OLDGR�j�PRQWDJHP�H�QmR�UHTXHU�VXSRUWHV�WmR�UREXVWRV��(VWH�DVSHF-
WR�FRODERUD�SDUD�D�H[SDQVmR�GR�FDPSR�GH�DSOLFDomR�GDV�IDFKDGDV�YHQWLODGDV�
SDUD�D� UHQRYDomR�GH�HGL¿FDo}HV��6HQGR�DVVLP�FULD�XP� LQYyOXFUR�j�SDUWH�H�
HPDQFLSDGR� GD� HGL¿FDomR�� WUDQVIRUPDQGR� R� VLVWHPD�PXLWR� DWUDWLYR� SDUD� D�
UHDELOLWDomR��3HOR�SURSyVLWR�GH�UHVJXDUGDU�R�HGLItFLR�GDV�LQWHPSpULHV��FRPR�
DV�YDULDo}HV�WpUPLFDV�TXH�SURYRFDP�SDWRORJLDV��H�D�PHOKRULD�VLJQL¿FDWLYD�QD�
YHGDomR�GR�DFHVVR�GLUHWR�GH�iJXD��D�LQVWDODomR�PHFkQLFD�SRU�LQWHUPpGLR�GH�
XP�HVTXHOHWR�VHFXQGiULR�PLQLPL]D�GH�IRUPD�VLJQL¿FDWLYD�DV�FDUJDV�GHVFDUUH-
JDGDV�QR�VXSRUWH��6286$��������
� $�PHWRGRORJLD�DSOLFDGD�SDUD�R�GHVHQYROYLPHQWR�GHVWD�SHVTXLVD�VHUi�
EDVHDGD� HP� UHYLVmR� ELEOLRJUi¿FD�� HVWHQGHX�VH� j� H[LVWrQFLD� GH� GHFRUUHQWHV�
DJHQWHV�FRPSUHHQGLGRV�QR�FRPDQGR�GR�GHVHQURODU�GR�SURMHWR��(VVD�RSomR�
SRVVLELOLWD�D�REVHUYDomR�GDV�HWDSDV�QR�GHVHQURODU�GRV�SURFHVVRV�H�PHWRGROR-
JLD�GD�DWLYLGDGH�GH�IDFKDGD�GH�IRUPD�TXH��R�FDPSR�GH�LQWHUDomR�WpFQLFDV�H�FR-
PHUFLDLV�HQWUH�DJHQWHV�VmR�PRQWDGDV��DEUDQJHQGR�R�¿QDO�GR�GHVHQYROYLPHQWR�
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GRV�SURMHWRV�H[HFXWLYRV�H�R�LQtFLR�GRV�SURMHWRV�GH�IDEULFDomR�H�PRQWDJHP�
� 2�REMHWLYR�GHVVH�HVWXGR�p�DSUHVHQWDU�H�VXJHULU�SDUD�RV�SUR¿VVLRQDLV�GD�
iUHD��FRQVXOWRULDV��FRRUGHQDGRUHV�H�FRQVWUXWRUHV��DV�PHOKRULDV�H�EHQHItFLRV�QD�
FRQGXomR�GDV�HWDSDV�GR�SURFHVVR�H�QD�LQFXPErQFLD�GD�SURMHomR�GD�H[HFXomR�H�
QR�HVFRSR�GR�SURMHWR�H�FRQVXOWRULDV�HP�EHQHItFLRV�QD�FRQVWUXomR�H�QD�HVFROKD�
GR�PHVPR�SDUD�XPD�HGL¿FDomR�

2. REVISÃO BIBLIOGRÁFICA
����&ODVVL¿FDomR�GDV�)DFKDGDV

6HJXQGR�2OLYHLUD���������IDFKDGDV�HVWmR�FODVVL¿FDGDV�GH�PDQHLUD�TXH�VH�
DOXGH�j�VXD�GHQVLGDGH�VXSHU¿FLDO�FRPR�YHGDomR�YHUWLFDO��SRGHQGR�VHU�
��/HYH��YHGDomR�YHUWLFDO�QmR�HVWUXWXUDO��FRQVWLWXtGD�GH�HOHPHQWRV�GH�GHQVL-
GDGH�VXSHU¿FLDO�EDL[D��FXMR�OLPLWH�DSUR[LPDGR�p����NJI�Pð�
��3HVDGD��YHGDomR�YHUWLFDO�TXH�SRGH�VHU�HVWUXWXUDO�RX�QmR��FRQVWLWXtGD�GH�
HOHPHQWRV�GH�GHQVLGDGH�VXSHU¿FLDO�VXSHULRU�DR�OLPLWH�SUp�GHWHUPLQDGR�GH�
DSUR[LPDGDPHQWH���NJI�Pð�

2.2 Conforto Térmico

6HJXQGR�3HUURWD��������
 

2�5HYHVWLPHQWR�WUDGLFLRQDO��FRP�D�RFRUUrQFLD�GD�H[SRVLomR�DR�
VRO��VREUH�R�UHYHVWLPHQWR�H[WHULRU�FRQYHQFLRQDO��WUDQVFRUUH�XPD�
PXGDQoD�GH�WHPSHUDWXUD�SRU�FRQGXomR��D�FRQGXWLYLGDGH�WpUPLFD�
GD�PDWpULD�SULPD�SHUPLWH�TXH�HVVH�FDORU�VHMD�WUDQVIHULGR�GD�IDFH�
H[WHUQD�SDUD�LQWHUQD��XPD�YH]�TXH�RV�HOHPHQWRV�HVWmR�HP�FRQWDWR�

XP�FRP�R�RXWUR�>���@�

� )DFKDGDV� 9HQWLODGDV�� GLIHUHQWH� GD� IRUPD� GH� WUDEDOKR� FRQYHQFLRQDO�
�)LJXUD�����H[LVWH�XP�FRPSDUWLPHQWR�GH�³UHVSLUDomR´�TXH�SRU�FRQVHTXrQFLD�
¿FD�FRQMXJDGR�DR�SDUDPHWUR�H[WHULRU�H�D�HVTXHOHWR�GD�HGL¿FDomR��1D�FkPDUD�
DFRQWHFH�D�YHQWLODomR�FKDPDGD�GH�³FKDPLQp´��DFRQWHFH�D�WURFD�GR�DU�TXHQ-
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WH�� WUDQVSRUWDGR�SHOD�SDUWH�GH�FLPD��SHOD� WHPSHUDWXUD� IULD��TXH�HQWUD�SRU�
EDL[R�QD�IDFKDGD��,VVR�ID]�XPD�YHQWLODomR�YHUWLFDO��WUD]HQGR�FRQIRUWR�QmR�
KDYHQGR�XPD�OLJDomR�GH�WHPSHUDWXUDV�HQWUH�R�UHFREULPHQWR�H�D�HVWUXWXUD�
�3(5527$��������

)LJXUD����(QWHQGLPHQWR�GD�IXQomR�

                  

            

)RQWH��*$63$5(72�������

� (VVH�LQYRFXOR�HQWUH�D�IDFKDGD�H�D�HGL¿FDomR��VH�ID]�XPD�EROVD�GH�
DU��TXH�UHDOL]D�XPD�SHUPDQHQWH�YHQWLODomR�YHUWLFDO� LQWHUQR�H�GLPLQXLQGR�
D�WHPSHUDWXUD��2FRUUHQGR�DVVLP�XPD�FKDPLQp��HP�TXH�R�DU�TXHQWH�VREH��
WUD]HQGR�SDUD�D�SDUWH�LQWHUQD�GD�FDYLGDGH�R�DU�FRP�D�WHPSHUDWXUD�PHQRU��
SRU� FRQWD�GD�GHVSURSRUomR�GD�SUHVVmR��(VVD� DOWHUDomR�SHUPDQHQWH�GR�DU�
HQWUH�D�IDFKDGD�H�D�HGL¿FDomR�QmR�GHL[D�TXH�DTXHoD��(VVH�HIHLWR�GLPLQXL�DWp�
WUrV�JUDXV�&HOVLXV�D�WHPSHUDWXUD�GR�DPELHQWH�HP�FRPSDUDomR�DR�H[WHULRU�
�6,0®(6�������

2.3 Conforto Acústico

'H�DFRUGR� FRP�6LP}HV� �������� D� GLQkPLFD� DF~VWLFR� GR� HGLItFLR� GH-
FRUUH�� IXQGDPHQWDOPHQWH�� GH� GRLV� DFRQWHFLPHQWRV�� D� DEVRUYLPHQWR�

VRQRUR�H�D�WUDQVIHUrQFLD�VRQRUD��3RU�¿P�R�VRP�FKHJDU�D�XP�SDQR��FRPR�
R�GD�SDUHGH��SRUomR�GR�VRP�p�SRQGHUDGR��XPD�TXDQWLD�p�FRQ¿QDGD�SHOD�
HGL¿FDomR�H�D�RXWUD�SRUFHQWDJHP�p�GLVVHPLQDGR�SDUD�D�SDUWH�GD�HGL¿FDomR�
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��'D�IRUPD�SDGURQL]DGD��&KDPDGDV�GH�³OHL�GDV�PDVVDV´�UHODWD�QR�WRFDQWH�
D�PDLRU�HVSHVVXUD�GD�SDUHGH�ORJR�HQWmR��PHOKRU�R�UHWUDLPHQWR�DF~VWLFR��
SRUWDQWR�SDUD�FRQVHJXLU�XP�LVRODPHQWR��p�SUHFLVR�XP�GLPHQVLRQDU�EHP�D�
DOYHQDULD��LPSOLFDQGR�QR�YDORU�HP�DUJDPDVVD�DWp�PHVPR�QD�PDQHLUD�HP�
TXH�RV�WLMRORV�VmR�FRORFDGRV�QD�FRQVWUXomR�
��)DFKDGD�9HQWLODGD��3HOR�UHYHVWLPHQWR�HVWDU�ORQJH�GD�YHGDomR�H�GR�HV-
TXHOHWR�GD�HGL¿FDomR�D�XWLOL]DomR�GH�PDWHULDLV�GH�LVRODPHQWR�HQWUH�HOHV��
UHVXOWD�HP�XP�PHOKRU��LVRODPHQWR�DF~VWLFR�

� 2�LVRODPHQWR�DF~VWLFR�GHVFHQGHQWH�GD�H[WHQVmR�GH�IRUD�GD�HGL¿FDomR�
FRUUHVSRQGH�GH�PRGR�H[FOXVLYR�GD�FRQVWUXomR�GD�IDFKDGD��7HQGR�FRPR�REMH-
WLYR�FRQWHPSODU�HQFDUJRV��HVSHFL¿FDGR�SHOD�OHL��$V�IDFKDGDV�SUHFLVDP�GH�LVR-
ODQWH�FRQYHQLHQWH��3RUWDQWR�R�SURMHWR��LQHYLWDYHOPHQWH�SUHFLVD�VHU�H[HFXWDGR�
�*$63$5(72��������

2.3 Execução

1R�WUDEDOKR�&RQYHQFLRQDO�R�SURFHGLPHQWR�GR�WUDEDOKR�VH�ID]��UHDOL]DQGR�
R�FKDSLVFR�H�HPERoR��FRVWXPH�TXH�YHP�DQWHV�GR�ODQoDPHQWR�GR�HQFD-

SDPHQWR��)LJXUD�����6$/*$'2���������

)LJXUD����&RQFHLWRV�GDV�HWDSDV�GH�DSOLFDomR�GR�UHYHVWLPHQWR

)RQWH��',2*2�������

� )DFKDGD�9HQWLODGD��)LJXUD����� Mi�H[HFXWDGR�R�VLVWHPD�GH� UHFREULU�D�
µVHFR¶��¿[DQGR�QD�HVWUXWXUD�GHSRLV�GD�DWLYLGDGH�GH� LPSHUPHDELOL]DomR�GDV�
SDUWHV�H[WHUQDV��H[RQHUDQGR�D�QHFHVVLGDGH�GR�UHYHVWLPHQWR�FRP�DUJDPDVVD�
�&81+$��������



114
C

O
N

ST
R

U
Ç

Ã
O

 C
IV

IL
: E

N
G

EN
H

A
R

IA
 E

 IN
O

VA
Ç

Ã
O

 - 
V

O
L.

 4

)LJXUD����9ROXPHV�$UTXLWHWXUD�

  

                  

)RQWH��6,48(,5$�������

2.4 Diferenças na execução 

6HJXQGR�*URII���������R�UHFREULPHQWR�HVWi�GHSHQGHQWH�GDV�GHPDQGDV�RUL-
JLQDGDV�SHOD�DWLYLGDGH�HVWUXWXUDO��GR�FHUkPLFR��LQFOXVLYH�DR�HVWUHLWDPHQ-

WR�GR�HPERoR��$�LQGLFDomR�DVSLUDQGR�GLPLQXLU�WDO�LQGLFDomR�HVWD�HP�FRORFDU�
R�UHYHVWLPHQWR�PDLV�WDUGH�SRVVtYHO��YLVWR�TXH�iV�SUHVV}HV�GHVWLQDP�VH�D�VXD-
YL]DU�R�LQLFLR�GD�GHIRUPDomR�GR�FRQFUHWR�
� 1R�5HYHVWLPHQWR�&RQYHQFLRQDO��FRQVLGHUD�VH�

��$OPHQWR�GR�HIHWLYR��Mi�TXH�p�QHFHViULR�D�H[HFXomR�H�R�WUDQVSRUWH�GD�PDV-
VD�RQGH�VHUi�XWLOL]DGD�
��&URQRJUDPD�PDLRU�SDUD�R�WUDEDOKR�GH�FREHUWXUD�FRP�DUJDPDVVD�H�GHSRLV�
FRORFDomR�GR�UHYHVWLPHQWR�
��*DVWR�VXSHULRU�FRP�PDWHULDO�SDUD�WHU�YROXPHV�DUTXLWHW{QLFRV��3UHMXt]R�
SRU�YROWD�GH�����GR�PDWHULDO�
�� ,PSHGLPHQWR�QRV� WUDEDOKRV�TXDQGR�FKRYH��SRUTXH�D�DOYHQDULD�SUHFLVD�
HVWi� VHFD�SDUD� D� H[HFXomR�GR� UHYHVWLPHQWR�� GHVVD� IRUPD�SRVWHUJDQGR�R�
SURFHVVR��

� 5HYHVWLPHQWR�WHP�D�XWLOLGDGH�GH�HPEHOH]DU�D�HGL¿FDomR��GH�IRUPD�D�
GHWHUPLQDU�R�HVWLOR�GD�HVWUXWXUD��6,48(,5$��������
� 1R�5HYHVWLPHQWR�)DFKDGDV�YHQWLODGDV��FRQVLGHUD�VH�

��(TXLSH�PHQRV�QXPHURVD�SDUD�H[HFXomR�GR�SURMHWR�
��&URQRJUDPD�LQIHULRU�GH�H[HFXomR�
��3UHMXt]R�GH�DSHQDV����GH�PDWHULDO�
��$QWHFLSDomR�GR�WUDEDOKR�HP�GLDV�FRP�SUHFLSLWDomR��Mi�TXH�SRGHQGR�GLV-
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WULEXLU� RV�PDWHULDLV� SDUD� RV� DQGDUHV� D� VHUHP�XWLOL]DGRV�� OHPEUDQGR� QmR�
XWLOL]D�DUJDPDVVD�
��$JLOLGDGH�HP�ID]HU�YROXPHV�QD�DUTXLWHWXUD��YLVWR�D�IDFLOLGDGH�UHJXODU�D�
HVWUXWXUD�PHWiOLFD�
��5HFREULPHQWR�SRGH�YDORUL]DU�D�DSDUrQFLD�GD�HGL¿FDomR��DX[LOLDQGR�QD�
GHWHUPLQDomR�GRV�SDGU}HV�DUTXLWHW{QLFRV�

2.5 Problemas e condições de manutenção

A FRPSURYDomR�TXH�GHIHQGH�D�H[DOWDomR�DR�SURMHWR�GH�IDFKDGD�VmR�DV�SD-WRORJLDV��3DWRORJLDV�HVVDV�TXH�UHSUHVHQWDP�����GR�WRWDO�GH�SUREOHPDV�
FRQVWUXWLYRV�HP�HPSUHHQGLPHQWRV�HVWUXWXUDLV�FRPR�REVHUYDGR�QD�¿JXUD����
IDWR� UHOHYDQWH� D� LQGLJrQFLD� QR� DSURIXQGDPHQWR� GR� WHPD� QR� GLVFHUQLPHQWR�
GD� DWLYLGDGH� VHQGR� FRQVLGHUDGRV� QR� GHVGREUDPHQWR� GRV� SURMHWRV� �9('2-
9(//2��������

)LJXUD����'LYLV}HV�GDV�SULQFLSDLV�SDWRORJLDV�GDV�HGL¿FDo}HV�

            

)RQWH��9('29(//2�������

� 1R� SURFHVVR� &RQYHQFLRQDO��$� YHGDomR� FHUkPLFD� DSUHVHQWD� PXLWRV�
SUREOHPDV�SDWROyJLFRV�SHOD�XWLOL]DomR�GD�DUJDPDVVD��([HPSORV�

��6ROWDU�R�UHYHVWLPHQWR�SHOD�EDL[D�¿[DomR�
��'HVSUHQGHU�SRU�UHTXHULPHQWR�PHFkQLFR�
��)RUPDomR�GH�PDQFKDV�SHOD�XPLGDGH�QDV�SODFDV��H�PXLWRV�PDLV��7DPEpP�
SUHMXGLFD�D�DSDUrQFLD�GD�IDFKDGD��R�GHVFRODPHQWR�FRORFD�HP�ULVFR�j�FLYLV�
TXH�WUDQVLWDP�QDV�SHUWR�GRV�HGL¿FLRV�
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� $V�LQWHPSpULHV�VmR�XQV�GRV�JUDQGHV�DJUDYDQWHV�GRV�SUREOHPDV�QDV�
HGL¿FDo}HV�H[WHULRUHV��RFRUUHQGR�VLPXOWDQHDPHQWH�RV�PDOHItFLRV�TXH�DX-
PHQWDQGR�SHOD�DomR�FDSLODU��)DFKDGD�9HQWLODGD�SURPRYH�XPD�GLVVRFLDomR��
HVWDEHOHFHQGR�XP�³LPSHGLPHQWR´�FRQWUD�R�HIHLWR�GRV�LQWHPSpULHV��LPSDU-
FLDOPHQWH�SHOD�DOYHQDULD��*52))��������
� 6LVWHPD�GH�)DFKDGDV�WUDWD�VH�GH�XPD�WHFQRORJLD�D�³VHFR´��SDWROR-
JLDV�SRU�HVWUHLWDPHQWR�RX� LUULJDomR��VmR�GHVSUH]tYHLV��6XD�GLVSRVLomR�GH�
PRQWDJHP�YLDELOL]D�SRU� WHU� LQIUHQTXHQFLD�GH�SHoDV�TXHEUDGDV��GH�PRGR�
LJXDO� VHMD� UHPRYLGD�GHVFRPSOLFDGDPHQWH��SDUWLFXODUPHQWH�� H� VXEVWLWXtGD�
VHP�EDOE~UGLD��6,48(,5$��������

2.6 Custo             

7UDEDOKR�&RQYHQFLRQDO��GH�DFRUGR�FRP�R�6LVWHPD�1DFLRQDO�GH�3HVTXL-
VD�GH�&XVWRV�H�ËQGLFHV�GD�iUHD�&LYLO�±�6,1$3,���������HVWLPDVVH�XP�

YDORU�Pð�FRQIRUPH�WDEHOD���

7DEHOD����9DORUHV�GH�VHUYLoR

)RQWH��$GDSWDGD�GH�*$63$5(72�������

� )DFKDGD�9HQWLODGD��SHOD�DQiOLVH�GH�GDGRV��H�RUoDPHQWRV�GH�HPSUH-
VDV�HQWHQGHGRUDV�QR�VLVWHPD��DYDOLD�VH�SRU�Pð�GH�UHYHVWLPHQWR��'HPRQV-
WUDGR�QD�WDEHOD���GHPRQVWUD�D�FRUUHVSRQGrQFLD�GRV�GDGRV�
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7DEHOD����3UHoR�SRU�Pð��RUoDPHQWR�SDUD�SRUFHODQDWR�

)RQWH��$GDSWDGD�GH�6,48(,5$�������

� %RP�VDOLHQWDU�TXH�VXEVLVWHP�DOJXQV�HOHPHQWRV�TXH�FRQWULEXHP�GL-
UHWDPHQWH�QR�FXVWR�GR�WUDEDOKR�WDO�FRPR�

��)RUPDV�LQVWDODomR�GDV�SHoDV�DRV�SHU¿V��PHWiOLFRV�
��)RUPDWR�H�WDPDQKRV�GH�SRUFHODQDWR�SURSRVWR�
��'L¿FXOGDGH�QR�GHVLJQ�GD�IDFKDGD�

� &RP� WRGDV� DV� YDQWDJHQV�� D� FRQVWUXomR� GD� IDFKDGD� YHQWLODGD� GH-
PRQVWUD�GL¿FXOGDGHV�HP�SDXWD�j�FRPHUFLDOL]DomR�QDFLRQDO�
'H�DFRUGR�FRP�&DPSRV� �������� D� DXVrQFLD�GH�QRUPDV� WpFQLFDV�� HIHWLYR�
GHVTXDOL¿FDGR��DXVrQFLD�GH�FRQKHFLPHQWR�GD�IDFLOLGDGH�TXH�D�WHFQRORJLD�
GLVS}HP��H�R�DOPHQWR�GR�YDORU�HP�FRPSDUDomR�D�PHWRGRORJLD�WUDGLFLRQDO��
FRQVXPD�TXH�R�FUHVFLPHQWR�GHVVD�DWLYLGDGH�HVWHYD�VRIUHQGR�SUHMXLR��

2.7 Colocação
           

2�HQTXDGUDPHQWR�H�R�kQLPR�HTXLGLVWDQWH�VmR�GH�IDWR�RV�HOHPHQWRV�GR�VLVWHPD�SUHFLVDP�VHU�DSURIXQGDGRV�FRP�VXSHULRU�ULJLGH]�H�SROLGH]��
$�GHOLPLWDomR�GDV�¿[Do}HV�MXQWR�D�HVWUXWXUD�LQWHUPHGLiULD�QHFHVVLWD�GH�VHU�
DGPLQLVWUDGR�FRP�DV�GLPHQV}HV�GD�DUPDGXUD�GR�VXSRUWH�GH�PDQHLUD�D�DV-
VHYHUDU�TXH�GH�QHQKXPD�PDQHLUD�TXH�FDUUHJDPHQWRV�QmR�FDOFXODGRV��LQ-
FOXVLYH�GLVSHQViYHLV��HQFRQWUHP�VH�GHSRVLWDGRV�HP�FLPD�GR�UHYHVWLPHQWR�
¿[DGR��0(1'(6��������
�����������$�GHWHUPLQDomR�QD�XWLOL]DomR�GH�DQGDLPHV�p�GH�HVWUHPD�LPSRUWkQFLD�
QD�DPSOL¿FDomR�QR�DXPHQWR�H�RWLPL]DomR�GD�SURGXomR�QR�GHVHPSHQKR�GRV�
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VHUYLoRV��6HQGR�LPSUHVFLQGtYHO�D�DSOLFDomR�GH�DQGDLPHV�IDFKDGHLUR��SUH-
FLVDQGR�R�PHVPR�VHU�FRQVWUXtGR�LPHGLDWDPHQWH�DR�FRPHoR�GD�HVWUXWXUD�H�
SRU�WRGR�R�SHUFXUVR�GD�HVWUXWXUD�HP�DOWXUD��7DO�SURFHGLPHQWR�PLQLPL]D�RV�
SHULJRV�GH�WRPER�HP�DOWXUD��DYROXPD�D�SURGXWLYLGDGH�QmR�H[FOXVLYDPHQWH�
GD�HVWUXWXUDomR��WDO�FRPR�R�WUDEDOKR�H[WHUQR��FRPSUHHQGHQGR�D�FRPSRVL-
omR�GD�IDFKDGD��0$726��������
� $SRQWD�VH�TXH��SURYDYHOPHQWH��D�FRQVWUXomR�GD�IDFKDGD�QmR� LQL-
FLH�DSHQDV�TXDQGR�D�SDUWH�HVWUXWXUDO�GR�HPSUHHQGLPHQWR�VHMD�¿QDOL]DGR��
7DO�SURFHVVR�FRQVHQWH�D�LQTXLULomR�GD�SUXPDGD�GR�HGLItFLR��SHUPLWLQGR�jV�
UHSDUDo}HV�VHPSUH�TXH�HVVHQFLDO��FHUWL¿FDQGR�GHVVD�IRUPD��HP�TXH�D�YHGD-
omR�VHMD�GLVSRVWR�GH�XP�DVSHFWR�DFHLWiYHO��6286$��������
� 1D� KLSyWHVH� HP� SULQFLSLDU� D� SURGXomR� GD� IDFKDGD� SUHYLDPHQWH�
D� FRQFOXVmR� GD� HVWUXWXUD� GR� HGL¿FLR�� DVVLP� D�PHVPD� LUi� DÀLJLU� VH� FRP�
DYDULDV�SURSHQV}HV�GH�FRPSRVWRV�SHUWLQHQWH�D�FRQVWUXomR�HVWUXWXUDO�HQWUH�
RXWURV�PDWHULDLV� H� WDPEpP� DV� DOWHUDo}HV� H�PRGL¿FDo}HV� HVWUXWXUDLV� TXH�
LQÀXHQFLDP�QRV�HVIRUoRV�QR�FDUiWHU�GH�DSRLR�DX[LOLDU�GD�IDFKDGD�H�D�GLV-
WRUomR�H�GHIRUPDomR�GR�PDWHULDO��&81+$��������

2.8 Fixações 
            

'H�IDWR��D�PDLRULD�GDV�SHoDV�GDV�¿[Do}HV�QmR�HVWmR�DOFDQoiYHLV��1D�
HVWUXWXUD� LQWHUQD� HODV� ¿FD� LQDFHVVtYHLV� VHQGR� TXDVH� LPSURYiYHO� R�

DFHVVR�VHP�D�UHWLUDGD�GDV�SODFDV��GHVVD�PDQHLUD�R�SURMHWR�GHYH�FRPSUHHQ-
GHU�PDWpULD�SULPD�TXH�QmR�GHPDQGHP�FRQVHUYDomR�FRQVWDQWH�DVVLP�VHQGR�
QHFHVViULR�PDWHULDLV�GH�H[WUHPD�UHVLVWrQFLD��)5(,7$6��������
� 'HVVD�IRUPD��D�LPSRUWkQFLD�GH�HVWi�DVVHJXUDGR�D�TXDOLGDGH�GD�RSH-
UDomR�GHVGH�D�FRPSUD�GRV�PDWHULDLV��PDV�SULQFLSDOPHQWH�j�VXD�LQVWDODomR�
JDUDQWLQGR�XP�IXQFLRQDPHQWR�SRU�ORQJRV�SHUtRGRV��(VVDV�¿[Do}HV�JHUDO-
PHQWH�QmR�VmR�H[HFXWDGDV�LQVSHo}HV�HQWUHPHWH�D�ORQJHYLGDGH�GR�HGLItFLR��
QR�HQWDQWR�VH�KRXYHU�QHFHVVLGDGH��XWLOL]D�VH�XP�FDER�GH�¿EUD�ySWLFD�SDUD�D�
YLVXDOL]DomR�GR�HVWDGR�GD�HVWUXWXUD��2/,9(,5$��������
� $V�¿[Do}HV� LQWHUQDV�QmR�HVWmR�VHODGDV�H� LVRODGDV��2V� LQWHPSHUHV�
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H�RV�iFLGRV�FRQVHJXHP�DGHQWUDU�DV�FkPDUD�GH�DU�H�GHVJDVWDU�¿[Do}HV��$O-
JXQV�PDWHULDLV�GH�SDLQpLV�H[WHULRUHV�VmR�OLPSRV�FRP�OtTXLGRV�TXH�FRQWHP�
iFLGRV�QD�FRPSRVLomR�H�DLQGD�TXH�GRV�UHYHVWLPHQWRV�RIHUHoDP�SURWHomR�
SDUFLDO�� D� iJXD�H�RV�HOHPHQWRV�GH� OLPSH]D�FRQVHJXHP�HQWUDU�QD�FkPDUD�
�&81+$��������
� 7DLV�FRPSRVWRV�GH�iFLGRV�IRUWHV�QmR�SRGHP�WHU�FRQWDWR�FRP�VHMD�
TXDO�IRU�R�PHWDO��DWp�PHVPR�R�iFLGR�LQR[LGiYHO��&DVR�RFRUUD��SRU�REULJDWR-
ULHGDGH�p�SUHFLVR�ID]HU�WXGR�SRVVtYHO�SDUD�GHVDJUHJDU�RV�iFLGRV��DSOLFDQGR�
iJXD�DPSODPHQWH�H�SRVWHULRUPHQWH�ID]�QHFHVViULR�VROLFLWDU�XPD�DXWRULGDGH�
HVSHFLDOL]DGD�SDUD�LQYHVWLJDU�VH�RXYH�DOJXP�GDQR��75(63$��������

2.9 Durabilidade
            

A GXUDomR�GH�XP�LQYyFXOR�FRLQFLGH�DR�LQWHUYDOR�GH�WHPSR�QR�GHFXUVR�DR�TXDO�DGLFLRQD�VH�GHODV�D�FRPSHWrQFLD�H�GLOLJrQFLD��HP�FLUFXQVWkQ-
FLDV�FRUULTXHLUDV�GH�XWLOL]DomR�H�GH�PDQXWHQomR��$�GXUDELOLGDGH�GDV�¿[D-
o}HV�ID]�QHFHVViULD�TXH�VHMD�DQiORJD�j�TXH�GLVS}HP�RV�VXSRUWHV��YLVWR�TXH�
QmR�HVWmR�DOFDQoiYHLV�SDUD�UHSDURV�IUHTXHQWHV��$/9(6��������
3DUD� UHYHVWLPHQWRV� LQFRQWtQXRV� GH� IDFKDGDV� H[WHUQDV�� D� FRQVWkQFLD� QRU-
PDOPHQWH� GHWHUPLQDGD� VHQGR� QR�PtQLPR�� ��� DQRV��'HVVD� IRUPD� VH� ID]�
QHFHVViULR�SDUD�TXH�DV�SHUIRUPDQFHV�HVWHMDP�LQFRUSRUDGDV�D�WDO�SHUtRGR�GH�
GXUDELOLGDGH�SUHVVHQWLGR��p�LQGLVSHQViYHO�TXH�RV�UHYHVWLPHQWRV��&81+$��
������

��5HDMDP�GH�IRUPD�VDWLVIDWyULD�DRV�LQWHUPpGLRV�TXH�VREUH�HOHV�HPSUHHQ-
GHP�HP�FRQMXQWXUD�D�IXQFLRQDOLGDGH�SURMHWDGD�
��3DVVHP�SRU�SHUPDQHQWHV�SURFHVVRV�GH�PDQXWHQomR�
��(QIUHQWHP�DRV�SURFHGLPHQWRV�GHFRUUHQWHV�D�PRYLPHQWDomR�GH�FRQ-
VHUYDomR�

������������2V�UHYHVWLPHQWRV�SUHFLVDP�WHU�UHVLVWrQFLD�SDUD�D�UHFXSHUDomR��'H-
YHP�DSUHVHQWDU�R�SRWHQFLDO�GH�IRUPD�D�VHU�UHXWLOL]DGR�DSyV�D�UHPRomR�GR�
VLVWHPD��SRU�TXDOTXHU�PRWLYR�TXH�VHMD��PDV�SULQFLSDOPHQWH�SDUD�¿QV�GH�
PDQXWHQomR��/,6%2$��������
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���352&(662�'(�0$81(17$d2�'$6�)$&+$'$6

2�DSURYHLWDPHQWR�HP�SDUkPHWUR�D�XP�HOHPHQWR�HVWD�VLQDOL]DGD�GH�DFRU-GR�FRP�D�FRQMHWXUD�SURYHQLHQWH�D�XP�GH¿QLGR�SRQWR�GH�FXLGDGR�SUH-
YHQWLYR��$�TXDQWLGDGH�GH�PDQXWHQomR�VH�OHYD�HP�FRQVLGHUDomR�D�XP�DJUX-
SDPHQWR�GH�FLUFXQVWkQFLDV�LQGLFDGDV�DRV�DUWHIDFWRV�GD�FRQVWUXomR��GH�IRUPD�
D�UHFRQKHFHU�TXH�RV�PHVPRV�H[HUoDP�D�VXD�IXQFLRQDOLGDGH�DR�ORQJR�GR�LQ-
WHUYDOR�GH�YLGD�SURSRVWR��)D]�HQWHQGHU�VH�SRU�DWLYLGDGHV�GH�PDQXWHQomR��RV�
WUDEDOKRV�GH�OLPSH]D��FRPSUHHQGHQGR�ODYDJHQV��UHVWDXUDo}HV�H�UHFRORFDomR�
GH�SURGXWRV�GHWHUPLQDGRV�GD�FRQVWUXomR��0(1'(6���������
�������������2V�REMHWRV�GH�FRQVWUXomR��VXMHLWRV�D�FRQGLo}HV�UHVXOWDQWHV�GR�DSURYHL-
WDPHQWR�QDWXUDO��SUHFLVDP�DSRQWDU��QR�HQWRUQR�GD�XQLYHUVDOLGDGH�GR�SHUtRGR�
GH�YLGD�~WLO��XPD�FDUDFWHUtVWLFD�FRQGL]HQWH�DR�LQDXJXUDO��LQGHSHQGHQWHPHQWH�
TXH�SDUD�LVVR�SUHFLVH�GH�LQWURPHWLPHQWR�GH�FRQVHUYDomR��GH�UHFXSHUDomR�H�
RX�GH�UHPRGHODomR�UHVWULWR��HP�ERP�VHQVR�FRP�R�GHWHUPLQDGR�SHOR�IDEUL-
FDQWH��$�LQWHUPLWrQFLD�GDV�PDQXWHQo}HV�DFKD�VH�UHSHWLGDPHQWH�OLJDGD�FRP�
D� YLROrQFLD� GR�PHLR� HP� TXH� D�PDWpULD� GD� HGL¿FDomR� LUD� VHU� LQWURGX]LGR��
GR�PHVPR�PRGR�D�YHHPrQFLD�GDV�VXSOLFDo}HV�D�TXH�HOHV�HVWmR�VXEPHWLGRV�
�0$726��������

����&DUDFWHUtVWLFDV�GRV�3HU¿V�
              

3URVVHJXH�R�GHWDOKDPHQWR�GRV�LQ~PHURV�PHLRV�GH�IDFKDGD�SDUD�RV�LQ~-
PHURV� JrQHURV� GH�PDWHULDLV� GLVSRVWRV� QR�PHUFDGR� H� VXDV� DSOLFDo}HV�

�0(1'(6��������

3.1.1 Metal 
              

A LQGLYLGXDOLGDGH�GH�PDLRU�H[SUHVVmR�GR�PHWDO�FRPR�PDWpULD�SULPD�GR�UHYHVWLPHQWR�HVWD� OLJD�D�VXD�GXFWLOLGDGH�GLDQWH�D�VXD�PROGDJHP��7DO�
FDSDFLGDGH�FRQFHGH�RULJLQDU�LQ~PHUDV�FRQIRUPDo}HV�SRU�SDLQpLV�OLVRV��HV-
WDPSDGRV��SHUIXUDGRV��SHU¿ODGRV�RX�GH�VXSHUItFLHV�FXUYDV��6286$��������
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3.1.2 Cerâmico

7DO�UHYHVWLPHQWR�GH�IDFKDGD�SURQXQFLD�VH�IDYRUiYHO�P�WDO�JUDX�DR�SRQWR�
GH�YLVWD�WpFQLFR�H�HFRQyPLFR�FRPR�KDUPRQLRVR�HVWHWLFDPHQWH��IDYRUH-

FLGR�HP�UHODomR�DV�IDFKDGDV�D]XOHMDGDV��&RP�R�DSDUHFLPHQWR�GDV�IDFKDGDV�
FRP�¿[DGDV�PHFDQLFDPHQWH��D�IHLWXUD�GRV�FHUkPLFRV�HP�IDFKDGDV�IRL�XP�
GHVHQYROYLPHQWR�RUJkQLFR��3RGH�VHU�SURGX]LGR�SRU�PHLR�GH��D�H[WUXVmR�H�D�
SUHQVDJHP�D�VHFR��0(1'(6��������

3.1.3 Fenolico
            

2V�FRPSRQHQWHV�IHQyOLFRV�VmR�HOHPHQWRV�QDWXUDLV�TXH�DR�TXDO�p�SRVVtYHO�
VXEVWDQFLDU�HP�UHVLQD�SOiVWLFD�GH�H[WUHPD�UHVLVWrQFLD��FRQVHJXLQGR�GD�

PHVPD�IRUPD�VHU�PDQXVHDGD�FRPR�DGHVLYR�LQWHUQR�FRP�LQWHQomR�GH�LQWHU-
OLJDU�DV�¿EUDV�QR�GHVHQYROYLPHQWR�GH�UHPRGHODJHP�GH�DPRQWRDGRV�GH�PD-
GHLUD��LPSULPLQGR�FDUDFWHUtVWLFDV�GH�PDLRU�YHHPrQFLD�TXtPLFD�H�PHFkQLFD�
�0(1'21d$��������

3.1.4 Madeira
            

A LQGLFDomR�GH�PDGHLUD�QDV�IDFKDGDV�GHFRPS}HP�VH�HP�GRLV�DMXQWDPHQ-
WRV��PDGHLUD�PDFLoD�H�GHULYDGRV�GH�PDGHLUD��

$V�PDGHLUDV�PDFLoDV�GHVWLQDGDV�DV�IDFKDGD�VmR�GHQRPLQDGDV�GH�PDGHLUDV�
PRGL¿FDGDV�� Mi�TXH�VmR�SURMHWDGRV�GH�PDQHLUD�D�DWLQJLU�DV�FDUDFWHUtVWLFDV�
TXH�FRQFHGHP�VXSRUWDU�DRV�FRPSRQHQWHV�H[WHUQRV��SHUPDQHFHQGR�SDFL¿FD�
LQGHSHQGHQWHV�GDV�LQWHPSpULHV�GLYHUVRV��FDUHFHQGR�GH�PRQXPHQWDO�FRQVHU-
YDomR��$�GLOLJrQFLD�GH�FRPXWDomR� UHPHWH�D�PDGHLUD�D�H[WUHPDV� WHPSHUD-
WXUDV�PLQLPL]DQGR�D�TXDQWLGDGH�GH�KXPLGDGH�D�WRUQDQGR�PDLV�LQWHJUD��2V�
GHULYDGRV�GH�PDGHLUD�XWLOL]iYHLV�HP�IDFKDGD�VmR�RV�FRQWUDSODFDGRV��SDLQpLV�
DJORPHUDGRV��26%��0')��SODFDV�GH�PXLWR�GHQVDV�H�SDLQpLV�GH�SDUWtFXODV�GH�
PDGHLUD�DJOXWLQDGDV�FRP�FLPHQWR��$/9(6��������
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3.1.5 Vidro
            

)DFKDGD�YHQWLODGD�FRPSOHWDPHQWH�HP�YLGUR�VH�DVVHPHOKD�HP�VXD�DSD-
UrQFLD�YLVXDO�H[WHULRUPHQWH�DFRUWLQDGR��D�GLVFUHSkQFLD�KDELWD�QD�IRUPD�

GH�VH�FRQVWUXLU��7DO�FRPSRVWR�VH�GHYH�OHYDU�HP�FRQVLGHUDomR�D�KLJLHQL]DomR�
GR� YLGUR� GR� ODGR� LQWHULRU�� SHUPLWLQGR� D� FRQYHUJrQFLD� SRU� YLD� GDV� IHQGDV�
RX� SHOD� FRQVWUXomR� GH� XPD� JDOHULD� WpFQLFD� QR� UHFLQWR� GD� FDL[D�GH�DU��$V�
IDFKDGDV�HP�YLGUR�DMXGDP�QD�PRGHUQL]DomR�GH�HGL¿FDo}HV�QD�TXDO�KDMD�D�
QHFHVVLGDGH�GH�H[HFXWDU�D�PDQXWHQomR�GD�IDFKDGD�H[LVWHQWH��$V�FDWHJRULDV�
GH�YLGURV�XWLOL]DGRV�HP�IDFKDGDV�VmR�RV�WLSRV�YLGURV�LPSUHVVRV��UHÀHWLYRV��
WHPSHUDGRV��ODPLQDGRV�H�DUDPDGRV��$�VHUYHQWLD�GH�WDLV�YLGURV�GXSORV�QmR�
FRQFHEH�IXQFLRQDOLGDGH�SRU�QmR�DSUHVHQWDP�SURYHLWRV�WpUPLFRV�H�DF~VWLFRV�
�6286$��������

3.1.6 Plástico
            

2�SOiVWLFR�VH�WUDWD�GH�XP�FRPSRQHQWH�DLQGD�PDLV�YHUViWLO�TXH�R�YLGUR��IRUQHFHQGR�VXSHULRU�XWLOLGDGHV�GH�FRQWRUQRV��(QWUHWDQWR�D�¿QDOLGDGH�
YLVXDO�QmR�VH�FRPSDUD�FRP�D�EHOH]D�HVWpWLFD��'HVVD�IRUPD��KDELWXDOPHQWH�
VmR�SRXFR�XWLOL]DGDV�HP�IDFKDGDV�YHQWLODGDV��SULQFLSDOPHQWH�HP�HGL¿FDo}HV�
UHVLGHQFLDLV��+(5=2*��������

3.1.7 Naturocimento
            

2�QDWXURFLPHQWR�YHLR�GH�IRUPD�D�UHSOLFDU�jV�DSUHHQV}HV�HFROyJLFDV�PXQ-
GLDLV�� IXQGDPHQWDGD�HP�XPD� WHFQRORJLD�GH�DYDQoDGD�H�DFHVVtYHO�GH�

SROLWLFDV�HYROXWLYDV�VXVWHQWiYHLV��Mi�TXH�SUHFLVD�GH�XPD�SHTXHQD�GHVSHVD�GH�
UHFXUVRV�QDWXUDLV��&RPWHPSOD�VH�GH�FLPHQWR�3RUWODQG��¿EUDV�UHIRUoDGDV�HP�
39$��iOFRRO�SROLYLQtOLFR���¿EUDV�GH�FHOXORVH��VtOLFD�DPRUID��DGLWLYRV�H�iJXD��
2�QDWXURFLPHQWR�FRQVLVWH�QD�WHQWDWLYD�GD�VXEVWLWXLomR�GR�¿EURFLPHQWR�FRV-
WXPHLUR��SRUWDQWR�HVVH�LQRYDGRU�PDWHULDO�OLYUH�GH�DPLDQWR�DR�TXDO�GHVSHMDYD�
SRHLUDV�PDOLJQDV�j�VD~GH��6286$��������



123

C
A

PÍ
TU

LO
 V

I -
 M

ET
O

D
O

LO
G

IA
 D

E 
FA

C
H

A
D

A
 V

EN
TI

LA
D

A
 E

M
 E

D
IF

IC
A

Ç
Õ

ES
: C

A
R

A
C

TE
R

ÍS
TI

C
A

S,
 M

ÉT
O

D
O

S 
EX

EC
U

TI
V

O
S 

E 
A

PL
IC

A
Ç

Õ
ES

3.1.8 Betões
          

'LIHUHQWHPHQWH�GD�SHGUD�QDWXUDO��R�EHWmR�p�XPD�SHGUD�DUWL¿FLDO�TXH�p�
FDSD]�GH�VHU�IDEULFDGD�SRU�PHLR�GH�LQ~PHUDV�PRGHODJHQV��7DLV�IRUPDV�

SHUPLWHP�VHU�SODQHMDGRV�GH�PDQHLUD�TXH�FRQFHGH�XPD�PLVWXUD�GH�HOHPHQWRV�
H�GHVIRUPD�GHVFRPSOLFDGRV��VHQGR�DVVLP�VHU�FULDGRV�GH�PDQHLUDV�D�FHUWL¿-
FDU�SRU�¿P�GLYHUVDV�¿QDOL]Do}HV�OLVDV��$V�PHGLGDV�HVWHQGHP�VH�GHVGH�SH-
TXHQDV�PHGLGDV�FRPR�ODGULOKRV�LQFOXVLYH�SDLQpLV�GH�VXSHULRUHV�SURSRUo}HV��
$V�IDFHWDV�JHUDOPHQWH�VmR�SODQDV��FRQWHQGR�XPD�DSDUrQFLD�PDLV�FRQWHPSR-
UkQHR�GRV�SDLQpLV�GH�EHWmR��DV�LQ~PHUDV�WRQDOLGDGHV�H�WH[WXUDV�GLVSRVWDV�QR�
FRPpUFLR��$/9(6���������

3.1.9 Pedras naturais
          

A PDQHLUD�GH�¿[DomR�PHFkQLFD�GH�FREHUWXUDV�HP�SHGUD�QDWXUDO�PDQLIHV-WD�VH�FRPR�RSomR�GLIHUHQFLDGD�SDUD�D�¿[DomR��7DO�UHFXUVR�DSHOD�SDUD�
HTXLSDPHQWRV��XVXDOPHQWH�PHWiOLFRV��SDUD�R�DFUpVFLPR�HP�¿VVXUDV�RX�SHU-
IXUDo}HV�TXH�VmR�H[HFXWDGDV�QDV�SODFDV��6LVWHPDV�GH�HVWDELOL]DomR�RULJLQDP�
XPD�FDL[D�GH�DU�DOWHUDQGR�D�SDUHGH�H[WHUQD��VHPSUH�DFHUWDGDPHQWH�FDOFXOD-
GD��&$0326,1+26��������

4 CONCLUSÃO

)DFKDGDV�9HQWLODGDV� p� XPD� WHFQRORJLD� TXH� JDQKRX� SURSRUomR� QD� iUHD�
GD� FRQVWUXomR�� LQ~PHUDV� HPSUHVDV� PXOWLQDFLRQDLV� LQLFLDP� SHVTXLVDV�

QD�SOXUDOLGDGH�GH�PDWpULD�SULPD�SRVVtYHLV�D�VHUHP�XWLOL]DGRV�QR�PHUFDGR�
DWXDOPHQWH��3RGHQGR�WDPEpP�FRQVLGHUDU�D�IDFLOLGDGH�QD�PRGHUQL]DomR�GH�
HPSUHHQGLPHQWRV�H[LVWHQWHV�H�QDV�LQ~PHUDV�SRVVLELOLGDGHV�YLVXDLV�H�DUTXL-
WHWyQLFDV�XWLOL]iYHLV�FRQVLGHUDQGR�DV�FDUDFWHUtVWLFDV�HVWpWLFDV�TXH�H[LVWHQWHV�
QR�PHUFDGR�DWXDOPHQWH
� 7HQGR�HP�YLVWD�D�UHOHYkQFLD�DR�TXDO�DV�IDFKDGDV�YHQWLODGDV�DWULEXHP�
QRV�GLDV�GH�KRMH��FRQWULEXLQGR�QDV�DOWHUQDWLYDV�SDUD�DV�LQ~PHUDV�GH¿FLrQFLDV�
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FRQVWUXWLYDV�GDV�HGL¿FDo}HV��HP�HVSHFLDO�DV�TXHVW}HV�WpUPLFDV��GH�DEVRUo}HV�
GDV�KXPLGDGHV�H�PRGHUQL]DomR��(VWH�DUWLJR�DSRQWD�D�FRQVWUXomR�H�WpFQLFDV�
QD�HODERUDomR�GDV�IDFKDGDV�YHQWLODGDV��WHQWDQGR�GHPRQVWUDU�H�DGPLWLU�LQ~-
PHURV�FRPSRQHQWHV�GH�PDWHULDLV��¿[Do}HV�H�PDQHLUDV�GH�FRQWULEXLU�FRP�D�
GXUDELOLGDGH��SDUD�VHU�XWLOL]DGD�FRPR�RSo}HV�HP�UHFREULPHQWR��
� $WULEXLQGR�D�WRGDV�DV�FRQGLo}HV�UHOHYDQWHV��D�FRPHoDU�GD�FRQVWUXomR�
GR�SURMHWR��WDQWR�GH�FRQVWUXomR�TXDQWR�D�PRGHUQL]DomR��(PSHQKDQGR�VH�HP�
GHVLJQDU�RV�FRQFHLWRV�HVVHQFLDLV�H�GHWHUPLQDo}HV�GDV�IDFKDGDV�YHQWLODGDV��
DERUGDQGR� DV� SULQFLSDLV� FDUDFWHUtVWLFDV� H� SURSULHGDGHV� GRV� FRPSRQHQWHV��
'HPRQVWUDQGR�RV�EHQHItFLRV�SHUWLQHQWHV�GD�HQJHQKDULD�HP�UHODomR�DRV�UH-
YHVWLPHQWRV�KDELWXDLV��GH�IRUPD�D�GDU�LPSRUWkQFLD�DR�VHUYLoR�TXDOL¿FDGR�H�
HVSHFLDOL]DGD��3RU�¿P��)DFKDGDV�9HQWLODGDV�VH�WRUQRX�XPD�DOWHUQDWLYD�TXH�
HVWD�HP�XPD�IUHQpWLFD�SRSXODUL]DomR�SHORV�LQ~PHURV�HVWXGRV�VREUH�R�UHIUHV-
FR�WpUPLFR�H�YLVXDO�

REFERÊNCIAS BIBLIOGRÁFICAS

$/9(6��-��5��6��$QiOLVH�([LJHQFLDO�GH�5HYHVWLPHQWRV�H[WHULRUHV�GH�(GL-
ItFLRV�$WUDYpV�GH�3ODFDV�GH�0DGHLUD�H�&LPHQWR��'LVVHUWDomR�GH�0HVWUDGR��
)(83�������

&$0326��.�� )��'HVHQYROYLPHQWRV� GH� 6LVWHPDV� GH� )L[DomR� GH� )DFKDGD�
9HQWLODGD�FRP�3RUFHODQDWR�GH�)LQD�(VSHVVXUD��'LVVHUWDomR�GR�&XUVR�GH�3yV�
HP�(QJHQKDULD�&LYLO�GD�8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�&DWDULQD��)ORULDQy-
SROLV�������

&$0326,1+26��5��6��5HYHVWLPHQWRV�HP�3HGUD�1DWXUDO�FRP�)L[DomR�0H-
FkQLFD��(GLo}HV�VtODER��/LVERD�������

&81+$��0��0��)��'HVHQYROYLPHQWR�GR�6LVWHPD�&RQVWUXWLYR�GH�)DFKDGDV�
9HQWLODGDV��'LVVHUWDomR�GH�0HVWUDGR��)(83�������

',2*2��*��0��4��$QiOLVH�H�SURSRVWD�GH�PHOKRULDV�QR�SURFHVVR�GH�SURGXomR�
GRV�UHYHVWLPHQWRV�GH�DUJDPDVVD�GH�IDFKDGD�GH�HGLItFLRV������I��'LVVHUWDomR�
�0HVWUDGR� HP�(QJHQKDULD�� ±�6HWRU� GH�(QJHQKDULD�GH�&RQVWUXomR�&LYLO� H�
8UEDQD��8QLYHUVLGDGH�GH�6mR�3DXOR��S������6mR�3DXOR�������
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)(,7$6��9��3��,VRODPHQWR�WpUPLFR�GH�IDFKDGDV�SHOR�H[WHULRU��6LVWHPD�+27-
6.,���5HODWyULR�+7����$�����0$;,7�±�7HFQRORJLDV�GH�&RQVWUXomR�H�5H-
QRYDomR��/GD��3RUWR��������

*$63$5(72��3��+��7��&RPSDUDWLYR�GH�5HYHVWLPHQWR�([WHUQR��HQWUH�0pWR-
GR�7UDGLFLRQDO�H�)DFKDGD�9HQWLODGD��9RO����Q���SS��������'LVVHUWDomR��*UD-
GXDomR���(QJHQKDULD�&LYLO�GD�8QLQJi��3DUDQi��������

*52))��&��5HYHVWLPHQWR�HP�)DFKDGDV��$QiOLVH�GDV�0DQLIHVWDo}HV�3DWROy-
JLFDV�QRV�(PSUHHQGLPHQWRV�GH�&RQVWUXWRUD�HP�3RUWR�$OHJUH��7UDEDOKR�GH�
GLSORPDomR�DR�'HSDUWDPHQWR�GH�(QJHQKDULD�&LYLO��8QLYHUVLGDGH�)HGHUDO�GR�
5LR�*UDQGH�GR�6XO��SiJ������3RUWR�$OHJUH�������

+(5=2*��7��&RQVWUXLUH�GHV�IDoDGHV��'(7$,/��/DXVDQQH��6XtoD�������

/,6%2$��/��1��(��&��([LJrQFLDV�)XQFLRQDLV�GH�5HYHVWLPHQWR�GH�3DUHGHV��
,WHP�����3RUWR��������

/,8��$��:��'LUHWUL]HV�SDUD�3URMHWRV�GH�(GLItFLRV�GH�(VFULWyULRV�����������S��
'LVVHUWDomR� �0HVWUDGR��� (VFROD� 3ROLWpFQLFD�� 8QLYHUVLGDGH� GH� 6mR� 3DXOR��
6mR�3DXOR�������

0$726��0��'XUDELOLGDGH�FRPR�&ULWpULR�GH�3URMHWR��2�0pWRGR�)DWRULDO�QR�
FRQWH[WR�3RUWXJXrV��'LVVHUWDomR�GH�0HVWUDGR��)DFXOGDGH�GH�(QJHQKDULD�GD�
8QLYHUVLGDGH�GR�3RUWR�������

0('(6��)��0��9��3��'XUDELOLGDGH�GDV�IDFKDGDV�YHQWLODGDV����������S��'LV-
VHUWDomR�GH�0HVWUDGR��)DFXOGDGH�GH�(QJHQKDULD�GD�8QLYHUVLGDGH�GR�3RUWR��
�����

0(1'21d$��3��+DELWDU�VRE�XPD�VHJXQGD�SHOH��HVWUDWpJLDV�SDUD�D�UHGXomR�
GR�LPSDFWR�DPELHQWDO�GH�FRQVWUXo}HV�VRODUHV�SDVVLYDV�HP�FOLPDV�WHPSHUD-
GRV��'LVVHUWDomR�GH�'RXWRUDGR��8QLYHUVLGDGH�GR�0LQKR�������

2/,9(,5$��/��$��0HWRGRORJLD�SDUD�GHVHQYROYLPHQWR�GH�SURMHWRV�GH�IDFKD-
GDV�OHYHV�����������S��7HVH��'RXWRUDGR���(VFROD�3ROLWpFQLFD��8QLYHUVLGDGH�
GH�6mR�3DXOR��6mR�3DXOR�������

3$,9$��-��0HGLGDV�GH�5HDELOLWDomR�HQHUJpWLFD�HP�HGLItFLRV��&RPXQLFDomR�
DSUHVHQWDGD�DR�:RUNVKRS�³5HDELOLWDomR�HQHUJpWLFD�GH�HGLItFLRV�HP�]RQDV�
XUEDQDV��2�FDVR�GD�KDELWDomR�VRFLDO´��/LVERD��PDUoR�GH�������
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3(5527$��1��$��&RQIRUWR�7pUPLFR�HP�(GL¿FDo}HV��'LVVHUWDomR�GH�PHV-
WUDGR�GH�(QJHQKDULD�8UEDQD��8QLYHUVLGDGH�)HGHUDO�GR�5LR�GH�-DQHLUR��5LR�
GH�-DQHLUR�������

5,%(,52��0��0��/��%��'XUDELOLGDGH�1D�&RQVWUXomR��(VWLPDWLYD�'D�9LGD�
ÒWLO�'(�)DFKDGDV�9HQWLODGDV��'LVVHUWDomR�VXEPHWLGD�SDUD�VDWLVIDomR�SDUFLDO�
GRV�UHTXLVLWRV�GR�JUDX�0HVWUDGR��)DFXOGDGH�GH�(QJHQKDULD�GD�8QLYHUVLGDGH�
GR�3RUWR�������

6$/*$'2��%��%��&RPSDUDWLYR�(QWUH�6LVWHPDV�'H�5HYHVWLPHQWR�GH�)D-
FKDGD� 0RQRFDSD� (� &RQYHQFLRQDO�� (VWXGR� ([SORUDWyULR�� 'LVVHUWDomR� GH�
&RQFOXVmR�GH�&XUVR��GR�FXUVR�GH�(QJHQKDULD�GH�3URGXomR�&LYLO�� GR�'H-
SDUWDPHQWR�$FDGrPLFR�GH�&RQVWUXomR�&LYLO�±�'$&2&��GD�8QLYHUVLGDGH�
7HFQROyJLFD�)HGHUDO�GR�3DUDQi�±�87)35��&XULWLED�������

6,0®(6��)��0��$F~VWLFD�$UTXLWHW{QLFD�� 352&(/�(',),&$� ��(¿FLrQFLD�
(QHUJpWLFD�HP�(GL¿FDo}HV��5LR�GH�-DQHLUR�������

6,0®(6��-��%HQHItFLRV�'H�8P�$SDUWDPHQWR�&RP�)DFKDGD�$HUDGD��&HD-
Ui�������'LVSRQtYHO� HP�� KWWS���ZZZ�MVLPRHV�FRP�EU�EORJ���EHQH¿FLRV�GH-
�XP�DSDUWDPHQWR�FRP�IDFKDGD�DHUDGD��9LVWR�HP�����GH�GH]HPEUR�GH�������

6,1$3,��6LVWHPD�1DFLRQDO�GH�3HVTXLVD�GH�&XVWRV�H�ËQGLFHV�GD�&RQVWUXomR�
&LYLO��'HFUHWR�1���������%UDVtOLD��������

6,48(,5$��-��$��$��7HFQRORJLDV�GH�)DFKDGD�&RUWLQD�FRP�3ODFDV�GH�*UrV�
3RUFHODQDWR��'LVVHUWDomR�GD�8QLYHUVLGDGH�GH�6mR�3DXOR�SDUD�7tWXOR�0HVWUH�
HP�(QJHQKDULD��6mR�3DXOR���������

6286$��)��0��)��7LSL¿FDomR�GH�VROXo}HV�H�LQWHUSUHWDomR�GR�IXQFLRQDPHQWR�
FRQMXQWR� VXSRUWH�DFDEDPHQWR��'LVVHUWDomR� VXEPHWLGD�SDUD� VDWLVIDomR�SDU-
FLDO�GRV�UHTXLVLWRV�GR�JUDX�0HVWUDGR��)DFXOGDGH�GH�(QJHQKDULD�GD�8QLYHU-
VLGDGH�GR�3RUWR�������

628=$��/��)��7��7��'XUDELOLGDGH�'D�&RQVWUXomR��(VWLPDWLYD�'D�9LGD�ÒWLO�
±�(7,&6��'LVVHUWDomR�VXEPHWLGD�SDUD�VDWLVIDomR�SDUFLDO�GRV�UHTXLVLWRV�GR�
JUDX�0HVWUDGR��)DFXOGDGH�GH�(QJHQKDULD�GD�8QLYHUVLGDGH�GR�3RUWR�������
75(63$�� 6LVWHPD� GH� UHYHVWLPHQWR� GH� IDFKDGDV� YHQWLODGDV� FRP� SODFDV-
�75(63$�0(7(21�)5��'RFXPHQWR�GH�,QGRQHLGDGH�7pFQLFD��������

9('29(//2��$��6��$QiOLVH�*HVWmR�GH�3URMHWRV�GH�)DFKDGDV�����I��'LVVHU-
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WDomR�DSUHVHQWDGD�j�(VFROD�3ROLWpFQLFD�GD�8QLYHUVLGDGH�GH�6mR�3DXOR�SDUD�
REWHQomR�GR�WtWXOR�GH�0HVWUH�HP�(QJHQKDULD�GH�6mR�3DXOR��6mR�3DXOR�������

9(,*$��0�� ,QWHUYHQo}HV� HP� UHYHVWLPHQWRV� DQWLJRV�� FRQVHUYDU�� VXEVWLWXLU�
RX«�GHVWUXLU��5HYLVWD�0DWHULDLV�GH�&RQVWUXomR��$QR�;;,,,��Q������SS�����D�
����-XOKR�$JRVWR�GH������




