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CAPÍTULO XX

ANÁLISE COMPARATIVA DAS PLATAFORMAS 

BIM E CAD NA APLICAÇÃO DE PROJETOS DE EDI-

FICAÇÕES

Derek Santos de Souza
Leninson Amaral Silva

Iara da Silva de Almeida
Bruno Matos de Farias

Rachel Cristina Santos Pires

RESUMO

2�XVR�GD�WHFQRORJLD�%,0�HP�SURMHWRV�DUTXLWHW{QLFRV�HVWmR�FDGD�YHP�PDLV�
SUHVHQWHV�QDV�HPSUHVDV�GH�SURMHWRV�H�FRQVWUXo}HV��2�SUHVHQWH�WUDEDOKR�

WHP�SRU�¿QDOLGDGH�DERUGDU�DV�YDQWDJHQV�GH�VH�XVDU�HVVD�SODWDIRUPD�QD�HODER-
UDomR�GH�SURMHWRV�GH�HGL¿FDo}HV�SDUD�VH�FRQVHJXLU�DOpP�GH�GLPLQXLU�R�WHP-
SR�QD�HODERUDomR��PHOKRU�TXDOLGDGH�H�HQWHQGLPHQWR�GR�HPSUHHQGLPHQWR��
¬�PHGLGD�TXH�D�SRSXODomR�FUHVFH�H�D�GHPDQGD�GH�FRQVWUXo}HV�H�UHIRUPDV�
DXPHQWD�H[SRQHQFLDOPHQWH��R�SUD]R�H�D�TXDOLGDGH�GHVWDV�FRQVWUXo}HV��DJR-
UD�PDLV�FXUWRV��SUHFLVDP�VHU�DWHQGLGDV�GH�IRUPD�PDLV�iJLO��3DUD�VH�DWHQGHU�
HVVDV�H[SHFWDWLYDV�DOpP�GH�GLPLQXLU�GUDVWLFDPHQWH�RV�HUURV�PDLV�FRPXQV�QD�
HODERUDomR�GHVWHV�SURMHWRV��VH�IH]�QHFHVViULD�D�FULDomR�GD�SODWDIRUPD�%,0�
TXH�SHUPLWH�GH� IRUPD� LQWHJUDGD� H� DXWRPDWL]DGD� D� HODERUDomR�GH�SURMHWRV�
EHP�FRPR�DV�GRFXPHQWDo}HV�QHFHVViULDV�SDUD�WRGR�R�SURFHVVR��%XVFRX�VH�
DWUDYpV�GH�HVWXGR�GH�FDVR�GHPRQVWUDU�D�GLIHUHQoD�FRQFHUQHQWH�DR�WHPSR�H�
TXDOLGDGH�QD�FRQIHFomR�GR�SURMHWR�GH�XPD�HGL¿FDomR�XQLIDPLOLDU�XVDQGR�RV�
VRIWZDUHV�$XWR&$'�H�5HYLW�GH�IRUPD�D�SRGHU�GHWHUPLQDU�DV�YDQWDJHQV�H�
GHVYDQWDJHQV�HQWUH�DV�GXDV�SODWDIRUPDV��
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1. INTRODUÇÃO

AXWR&$'��p�XP�VRIWZDUH�GH�WHFQRORJLD�&$'���&RPSXWHG�$LGHG�'H-
VLJQ��'HVHQKR�$X[LOLDGR�SRU�&RPSXWDGRU���GD�HPSUHVD�$XWRGHVN�TXH�

VHJXQGR�6FKRGHN�HW�DO���������IRL�D�JUDQGH�QRYLGDGH�GD�GpFDGD�GH����XWLOL-
]DGD�SDUD�GHVHQKRV�WpFQLFRV��
� $SHVDU�GD�XWLOL]DomR�GHVWH�VRIWZDUH�WHU�LPSDFWDGR�GUDVWLFDPHQWH�D�
iUHD�GH�JHUHQFLDPHQWR�GH�SURMHWRV�FRQFHUQHQWH�DR�FXVWR�H�WHPSR��DLQGD�DV-
VLP�SRU�VHU�SDVVtYHO�D�HUURV�H�� WHQGR�HP�YLVWD�DV�QRYLGDGHV�FUHVFHQWHV�QR�
UDPR�GD�FRQVWUXomR�FLYLO��IH]�VH�QHFHVViULR�D�FULDomR�GH�QRYRV�PpWRGRV�GH�
FRQIHFomR�GH�SURMHWRV��'H�DFRUGR�FRP�(DVWPDQ�HW�DO���������HVWHV�IDWRUHV�
GHUDP�LQtFLR�DR�GHVHQYROYLPHQWR�j�0RGHODJHP�GD�,QIRUPDomR�GD�&RQVWUX-
omR�
� 2V� VLVWHPDV� %,0� DGRWDP� PRGHORV� SDUDPpWULFRV� GRV� HOHPHQWRV�
FRQVWUXWLYRV�� VHQGR�DVVLP��SHUPLWH�TXH� WRGRV�RV� VHXV�GHVHQKRV�� WDEHODV�H�
SODQLOKDV�DVVRFLDGRV�VRIUDP�DOWHUDo}HV�DXWRPiWLFDV�H�GLQkPLFDV�D�SDUWLU�GH�
DSHQDV�PXGDQoDV�QR�PRGHOR�JUi¿FR��&2(/+2�HW�DO���������
� 2�PRGHOR�DEUDQJH�JHRPHWULD��UHODo}HV�HVSDFLDLV�� LQGLFDGRUHV�JHR-
JUi¿FRV��TXDQWLGDGHV�H�SURSULHGDGHV�GH�FRPSRQHQWHV�H�SURGXWRV�HPSUHJD-
GRV�QD�REUD��$VVLP��R�SURMHWR�FRQWpP�WRGDV�DV�LQIRUPDo}HV�VREUH�D�FRQVWUX-
omR��VHX�WHPSR�GH�H[HFXomR��IDWRUHV�H�SURFHVVRV�RSHUDFLRQDLV�WDQWR�QD�SDUWH�
FRQVWUXWLYD�FRPR�QD�GH�LQVWDODo}HV��)(55(,5$���������
� 1D�WHFQRORJLD�%,0��QD�PRGHODJHP�GR�SURMHWR��DWULEXL�VH�FDUDFWHUtV-
WLFDV�DRV�REMHWRV�FRPR�WLSR�GR�PDWHULDO��GLPHQV}HV�H�UHYHVWLPHQWR��VHQGR�
HVVDV�LQIRUPDo}HV�JUDYDGDV�HP�VHX�EDQFR�GH�GDGRV�TXH�SRGHP�VHU�FRQVXO-
WDGDV�SRU�WRGRV�GD�HTXLSH�GH�SODQHMDPHQWR�HQYROYLGRV��(VVD�FDUDFWHUtVWLFD�
p�XP�JUDQGH�GLIHUHQFLDO�QR�TXHVLWR�GH�DXPHQWDU�D�TXDOLGDGH�QRV�SURGXWRV�
H�SURFHVVRV�GRV�TXH�VH�XWLOL]DP�GHVVD�WHFQRORJLD��3527È=,2�	�5Ç*2��
������
� 7HQGR�HP�YLVWD�HVVDV�WHFQRORJLDV�H[LVWHQWHV�H�OHYDQGR�HP�FRQVLGH-
UDomR�TXH�HVVH�DVVXQWR�DLQGD�QR�%UDVLO�QmR�p�PXLWR�GLIXQGLGR��VHQGR�XP�GRV�
PRWLYRV�D�FDUrQFLD�GH�HVWXGRV�FRPSDUDWLYRV�GH�GHVHPSHQKR�QD�HODERUDomR�
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H�H[HFXomR�GH�SURMHWRV��TXDO�GHODV��%,0�H�&$'��FRPSDUDQGR�IDWRUHV�FRPR�
R�WHPSR��QtYHO�GH�GHWDOKDPHQWR�H�JUDX�GH�GL¿FXOGDGH��VHULD�D�PDLV�DGHTXDGD�
SDUD�D�HODERUDomR�GH�SURMHWRV�DUTXLWHW{QLFRV"�
� 3DUD�H[HPSOL¿FDU��IRL�UHDOL]DGR�QRV�VRIWZDUHV�$XWR&DG�H�5HYLW��XP�
SURMHWR�GH�HGL¿FDomR�XQLIDPLOLDU�GH�XP�SDYLPHQWR�D�¿P�GH�VH�FRPSDUDU�D�
SURGXWLYLGDGH�H�TXDOLGDGH�GH�DPERV�RV�PpWRGRV��2�VRIWZDUH�$XWR&$'�IRL�
XWLOL]DGR�FRPR�SRQWR�GH�HVWXGR�SRLV�p�R�PDLV�XWLOL]DGR�QR�UDPR�GH�SURMH-
WRV�QRV�HVFULWyULRV�GH�DUTXLWHWXUD�H�HQJHQKDULD�DOpP�GD�JUDQGH�PDLRULD�GRV�
SUR¿VVLRQDLV�Mi�WHUHP�GRPtQLR�GRV�UHFXUVRV�GHVWH�SURJUDPD��3DUD�R�PRGHOR�
%,0��R�5HYLW�IRL�HVFROKLGR�QmR�Vy�SRU�VHU�GHVHQYROYLGR�WDPEpP�SHOD�$XWR-
'HVN��GD�PHVPD�IRUPD�TXH�R�$XWR&$'��FRPR�SHOR�IiFLO�DFHVVR�D�FXUVR�GH�
DSUHQGL]DJHP�H�DSHUIHLoRDPHQWR�HP�VXD�XWLOL]DomR���
� (VWH�HVWXGR� WHP�FRPR�REMHWLYR�SULQFLSDO�GHPRQVWUDU�DV�SULQFLSDLV�
GLIHUHQoDV�HQWUH�DV�SODWDIRUPDV�%,0�H�&$'�SDUD�TXH�R�SUR¿VVLRQDO�GD�iUHD�
FRQVLJD�HVFROKHU�D�WHFQRORJLD�TXH�PHOKRU�DWHQGHUi�DV�VXDV�QHFHVVLGDGHV�QR�
GLD�D�GLD��$OpP�GLVVR��HVWH�WUDEDOKR�EXVFD�PRVWUDU�DV�YDQWDJHQV�H�GHVYDQ-
WDJHQV�HQWUH�HVVDV�WHFQRORJLDV�H�FRPSDUDU�RV�SURJUDPDV�$XWR&DG�H�5HYLW��
DPERV�GD�HPSUHVD�$XWRGHVN��

2. REVISÃO BIBLIOGRÁFICA

2.1 Sistema CAD

'H�DFRUGR�FRP�9DVWL��������HP�VXEVWLWXLomR�D�SURMHWRV�IHLWRV�HP�SUDQ-
FKHWD��WHP�VH�QD�WHFQRORJLD�&$'��&RPSXWHU�$LGHG�'HVLJQ���D�SHORV�

WULQWD� DQRV�� XPD�QRYD� IRUPD�GH� VH� UHSUHVHQWDU� HVVHV�PRGHORV��'HVGH� HQ-
WmR�YHP�VH�DFRPSDQKDQGR��SHOD�LQG~VWULD�GH�SURMHWRV��R�GHVHQYROYLPHQWR�
FUHVFHQWH�GH�VRIWZDUH�H�KDUGZDUH��2V�SULPyUGLRV�GRV�SURMHWRV�JUi¿FRV�FRP�
DX[tOLR�GH�FRPSXWDGRUHV�IHLWRV�SDUD�HQJHQKDULD�VmR�GDWDGRV�GH������H� Mi�
QR�DQR�VHJXLQWH�DV�LPSUHVVRUDV�H�WHUPLQDLV�JUi¿FRV�VHQGR�TXH�R�SULPHLUR�
SURMHWR�HP�WUrV�GLPHQV}HV�Vy�VXUJLUD�HP�������
� )RL�VRPHQWH�WUrV�GpFDGDV�GHSRLV��������FULDGR�XP�SDGUmR��ODQoDGR�
SHOD�,%0��TXH�JXLDULD�R�PHUFDGR�QD�TXHVWmR�GR�GHVHQYROYLPHQWR�GR�VLVWH-
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PD�&$'��&RQIRUPH�&DUGRVR�HW�DO����������RV�VRIWZDUHV�&$'�HP�HVFDOD�Vy�
IRUDP�FRPHUFLDOL]DGRV�DR�¿QDO�GD�GpFDGD�GH�����3DUD�PHOKRU�H[HPSOL¿FDU��
R�VRIWZDUH�$XWR&$'�FULDGR�SHOD�$XWRGHVN��VH�OLPLWDYD�DSHQDV�D�UHSUHVHQ-
WDo}HV�HP�GXDV�GLPHQV}HV�OHYDQGR�VH�HP�FRQVLGHUDomR�DRV�HTXLSDPHQWRV�
GLVSRQtYHLV�GD�pSRFD��3RU�DQRV��DSHQDV�JUDQGHV�HPSUHVDV�VH�XWLOL]DomR�GD�
DSOLFDomR� GHVVH� VLVWHPD� FRPR� D� LQG~VWULD� DXWRPRELOtVWLFD� H� DHURHVSDFLDO�
SRLV�R�XVR�GHVWD�QRYD�SODWDIRUPD�QHFHVVLWDYD�GH�PDTXLQDV�FRPSXWDFLRQDLV�
FDUDV��GH�GLItFLO�XVR�H�PmR�GH�REUD�HVSHFLDOL]DGD�
� 'H�DFRUGR�FRP�5XFKHO��������R�VLVWHPD�&$'�p�GHVFULWR�FRPR�XP�
DJUXSDPHQWR� GH� SROtJRQRV� TXH� FRQWpP� LQIRUPDo}HV� YHWRULDLV�� YROXPHV� H�
iUHDV��3RUpP��QR�DWXDO�PRPHQWR�HP�TXH�YLYHPRV�DFDED�VH�WRUQDQGR�LQVX-
¿FLHQWH�HP�GHPDVLD��1RV�HQFRQWUDPRV�HP�XPD�HUD�RQGH�D�SURJUDPDomR�p�
RULHQWDGD�DR�REMHWR��DRQGH�VH�SUHFLVD�GH�LQIRUPDo}HV�GH�GDGRV��LQWHUFDP-
ELDOLGDGH� HQWUH� VRIWZDUHV� HQWUH� RXWUDV� IDFLOLGDGHV��$� WHFQRORJLD�&$'��GH�
DFRUGR�FRP�%RUJHV���������EDVHLD�VH�HP�SROtJRQRV��WH[WRV�H�UHWDV�HP�XPD�
DPELHQWDomR�YHWRULDO�YLUWXDO�
� 0HVPR�R�VLVWHPD�&$'�SUHVHQWDQGR�XPD�HYROXomR��DSHQDV�WRUQRX�R�
SURFHVVR�PDLV�UiSLGR��SUHFLVR�H�ÀH[tYHO�TXDQGR�WUDQVIHULX�SDUD�XP�DPELHQ-
WH�YLUWXDO�DV�VXDV�IHUUDPHQWDV�GH�GHVHQKR��PDQWHQGR�VH�VRPHQWH�SDUD�¿QV�
GH�UHSUHVHQWDomR�QmR�H[LVWLQGR�XPD�PXGDQoD�GH�SDUDGLJPD��$�SODWDIRUPD�
&$'�KRMH�FRQWD�FRP�XPD�LQWHUIDFH��'�H�RV�SODQRV�HP��'�VmR�DSHQDV�XPD�
tQ¿PD�SDUWH�GH�VXD�JDPD�GH�IXQFLRQDOLGDGHV�

2.2 AutoCAD

6XD�FRPHUFLDOL]DomR�YHLR�QR�FRPHoR�GRV�DQRV����DR�PHVPR�WHPSR�HP�
TXH�VH�ODQoDYD�SHOD�,%0�VHX�FRPSXWDGRU�SHVVRDO��SHOR�TXDO�D�FRPSX-

WDomR�HP�GHVNWRS�VH�WRUQRX�DFHVVtYHO��DSHVDU�GH�VXD�KLVWyULD�VH�LQLFLDU�GXDV�
GpFDGDV�DQWHV��-RKQ�:DONHU��IXQGDGRU�GD�$XWRGHVN��������ODQoRX�QR�DQR�VH-
JXLQWH�R�$XWR&$'��R�TXH�JHURX�XPD�UHYROXomR�QR�TXH�GL]�UHVSHLWR�D�HODER-
UDomR�GH�SURMHWRV��'HVGH�D�FULDomR�GR�&$'�DWp�R�FRPHoR�GR�VpFXOR�;;,��IRL�
UHWUDWDGR�FRPR�~QLFR�HP�TXHVWmR�GH�UHSURGXomR�JUi¿FD�GH�IRUPD�FRPSX-
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WDGRUL]DGD��XWLOL]DGR�FRPR�SULQFLSDO�VRIWZDUH�HP�HVFULWyULRV�H�HPSUHVDV�GD�
LQG~VWULD�GD�DUTXLWHWXUD��HQJHQKDULD�H�FRQVWUXomR��%(//820,1,���������
� &RQIRUPH�D�¿JXUD���p�QRWyULR��QD�iUHD�GH�SURMHomR��D�FRQWULEXLomR�H�
GRPtQLR�GHVWD�IHUUDPHQWD�DRQGH�PRVWUD�D�LQWHUIDFH�GR�SURJUDPD�$XWR&$'��
e�R�SURWDJRQLVWD�GD�iUHD��DPSOLDQGR�D�YLVmR�SDUD�QRYDV�WHFQRORJLDV�GH�VRI-
WZDUHV�GDGR�R�DYDQoR�SURJUHVVLYR�GD�WHFQRORJLD��181(6�H�/(­2���������
(QWUHWDQWR��R�VLVWHPD�$XWR&$'�HP�DOJXPDV�VLWXDo}HV�DFDERX�FDXVDQGR�XP�
GLVW~UELR�GH�LGHDOL]DomR�HQWUH�R�YLUWXDO�SDUD�R�UHDO�QR�FRPHoR�GH�VXD�XWL-
OL]DomR�HQTXDQWR�VH� LQLFLDYD�DR�FRPHUFLR�GH�SURMHomR� �$<5(6�),/+2�H�
6&+((5��������
� 'H�DFRUGR�FRP�RV�Mi�FLWDGRV�SURFHVVRV�TXH�VH�PRVWUDUDP�SUREOHPi-
WLFRV�FRPR�� LQFRQVLVWrQFLDV��SURGXo}HV� UHSHWLWLYDV�� IDOKDV�H� LQVHJXUDQoDV��
DV�LQIRUPDo}HV�GR�SURMHWR�UHDOL]DGR�DFDEDP�WHQGR�XPD�SHUGD�FRQVLGHUiYHO�
�($670$1�HW�DO��������

)LJXUD����,QWHUIDFH�$XWR&$'������
 

)RQWH��$UTXLYR�3HVVRDO�������

2.3 Sistema BIM

1mR�H[LVWH�XP�FRQVHQVR�SDUD�VXD�GH¿QLomR��6HJXQGR�&URWW\���������D�
PRGHODJHP�%,0�SHUPLWH�TXH�R�SURMHWLVWD�FRQVWUXD�GH�IRUPD�YLUWXDO�D�

HGL¿FDomR�DLQGD�QD�IDVH�LQLFLDO��D¿UPDQGR�TXH�D�DERUGDJHP�GHVWD�SODWDIRU-
PD�WHP�SRU�VXD�FDUDFWHUtVWLFD�XPD�PHOKRU�LQWHUDomR��WURFD�GH�LQIRUPDo}HV�
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H�GDGRV��H�HVWDEHOHFH�PHLRV�QHFHVViULRV�SDUD�TXH�WRGRV�RV�VRIWZDUHV�H�LQ-
WHJUDQWHV�GD�HTXLSH�VH�UHODFLRQHP�GH�IRUPD�HIHWLYD��(VVD�QRYD�IHUUDPHQWD�
YHP�DJUXSDQGR�DGPLUDGRUHV�HQWUH�HQJHQKHLURV�H�DUTXLWHWRV��SULQFLSDOPHQWH�
SRU�VXDV�YDQWDJHQV�FRP�UHVSHLWR�DR�FXVWR�H�WHPSR�
� 'H�DFRUGR�FRP�)HUUHLUD���������D�WHFQRORJLD�%,0�p�FRPSRVWD�SRU�
PHFDQLVPRV�TXH�JHUDP�LQIRUPDo}HV�H�DUTXLYRV�TXH�SHUPLWHP�WDQWR�QD�HOD-
ERUDomR�TXDQWR�QD�H[HFXomR�GR�SURMHWR�XPD�PDLRU�SUHFLVmR�GRV�FXVWRV�H�GH-
VHPSHQKR�GD�HGL¿FDomR��$LQGD�VDOLHQWD�TXH�HVWD�SODWDIRUPD�UH~QH�JHRPH-
WULD��FRPSRQHQWHV��WDEHODV�FRP�LQIRUPDomR�GH�SURGXWRV�H�VHXV�UHVSHFWLYRV�
YDORUHV�QR�PHUFDGR��SRGHQGR�GHVWD�IRUPD�GHSHQGHQGR�GR�QtYHO�GH�GHWDOKHV�
LQFRUSRUDGRV�FRQWHU�WRGDV�DV�LQIRUPDo}HV�QHFHVViULDV�SDUD�SURFHVVRV�H�Pp-
WRGRV�H[HFXWLYRV��EHP�FRPR�DV�LQVWDODo}HV�KLGUiXOLFDV��HOpWULFDV��FOLPDWL]D-
omR��HQWUH�RXWURV��3RU�WRGRV�HVVHV�DVSHFWRV�R�%,0�WUD]�JUDQGHV�PRGL¿FDo}HV�
QR�SURFHVVR�SURMHWXDO��FRPR�R�VHX�QtYHO�GH�GHWDOKHV�H�D�PHOKRU�YLVXDOL]DomR�
GH� IDOKDV�QRV� HOHPHQWRV� FRQVWUXWLYRV�GH� IRUPD�PDLV�QtWLGD��PXLWDV�YH]HV�
RPLWLGRV�TXDQGR�XVDGRV�SURJUDPDV�FRQYHQFLRQDLV�HP�GXDV�GLPHQV}HV���

2.4 BIM e a qualidade no projeto

(VWD�QRYD�WHFQRORJLD�WHP�FRPR�SURSyVLWR�VHU�XPD�IHUUDPHQWD�SDUD�PH-
OKRUDU� D� TXDOLGDGH� GRV� SURMHWRV�� &RQIRUPH� 5RPHUR� ������� H� /DXE-

PH\HU�HW�DO��������H[LVWHP�PHOKRULDV�GRV�UHODWyULRV�WpFQLFRV�H�Ki�DVSHFWRV�
GR�%,0�TXH�DXPHQWDP�R�GHVHPSHQKR�QR�SURFHVVR�GH�SURMHWR��&5(632��
586&+(/������D���
� 4XDQGR� VH� XWLOL]D� R� VRIWZDUH�&$'�� D� HODERUDomR�GH� WRGRV� RV� GH-
VHQKRV� WpFQLFRV� EDVHLD�VH� QR� WUDEDOKR� PDQXDO� GRV� SUR¿VVLRQDLV� GD� iUHD��
6RIWZDUHV�TXH�XWLOL]DP�D�SODWDIRUPD�%,0�JHUDP�GH�IRUPD�DXWRPiWLFD�HV-
VHV�GHVHQKRV��GH�IRUPD�PDLV�iJLO��GLPLQXLQGR�DVVLP�D�TXDQWLGDGH�GH�HUURV�
�/$8%0(<(5�HW�DO���������
� $�SODWDIRUPD�%,0�QRV�Gi�GH�IRUPD�PDLV�SUHFLVD��GHWDOKDGD�H�FRQ-
VLVWHQWH�DV�GRFXPHQWDo}HV�WpFQLFDV�QHFHVViULDV�SDUD�D�H[HFXomR�GR�SURMHWR�
�)LJXUD�����3RGH�VH�WHU�WRGDV�DV�HOHYDo}HV�H�FRUWHV�PHOKRUHV�UHSUHVHQWDGRV�
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SDUD�YLVXDOL]DomR�H�HQWHQGLPHQWR�GD�HGL¿FDomR��SUDQFKDV�VREUHSRVWDV�HQWUH�
RXWUDV�IDFLOLGDGHV��520(52�	�6&+((5��������

)LJXUD����&RUWHV�H�YLVWDV�JHUDGDV�HP�VRIWZDUH�FRP�WHFQRORJLD�%,0

 
)RQWH��$UTXLYR�3HVVRDO�������

� 4XDQGR�KRXYHU�TXDLVTXHU�DOWHUDo}HV�QR�PRGHOR��D�PRGL¿FDomR�HP�
WRGDV�DV�UHSUHVHQWDo}HV�DFRQWHFH�GH�IRUPD�DXWRPiWLFD��LVVR�HOLPLQD�XP�GRV�
JUDQGHV�SUREOHPDV�QR�SURFHVVR�GH�HODERUDomR�GR�SURMHWR��DV�FRUUHo}HV�QD�
GRFXPHQWDomR�WpFQLFD��/$8%0(<(5�HW�DO��������520(52�	�6&+((5��
�������
� 2�%,0�SURSRUFLRQD�PHQRU�WHPSR�QDV�FRUUHo}HV��GLPLQXLomR�GH�HU-
URV�QD�IDOWD�GH�DOWHUDo}HV�HP�DOJXPD�SDUWH�GR�SURMHWR��D�FRQVLVWrQFLD�GRV�GD-
GRV�HQWUH�RXWURV��$LQGD�TXH�QmR�VH�XWLOL]H�WRGR�R�SRWHQFLDO�TXH�D�SODWDIRUPD�
SURSRUFLRQD��R�XVR�GRV�VRIWZDUHV�TXH�VH�XWLOL]DP�GHVVD�WHFQRORJLD�LQFRUSRUD�
TXDOLGDGH�WDQWR�DR�SURGXWR�TXDQGR�DR�SURFHVVR�GR�SURMHWR��520(52�	�
6&+((5��������&5(632�	�586&+(/������D��

2.5 REVIT

'H�DFRUGR�FRP�-XVWL���������R�5HYLW�p�XP�VRIWZDUH�GD�HPSUHVD�$XWR-
GHVN�EDVHDGR�QD�WHFQRORJLD�%,0�YROWDGR�SDUD�R�GHVLJQ�GH�SURMHWRV�GH�

HQJHQKDULD�H�DUTXLWHWXUD�RQGH�VH�FRQVHJXH�D�SDUWLU�GHOH�HODERUDU� WRGDV�DV�
GRFXPHQWDo}HV�QHFHVViULDV�GHVGH�R�LQtFLR�D�FRQFOXVmR�GR�SURFHVVR��
8VXiULRV�GHVWD�SODWDIRUPD�DGTXLUHP�TXDOLGDGH�H�FRRUGHQDomR�DOpP�GH�XPD�
PHOKRU�LQWHUDomR�H�FRPXQLFDomR�FRP�WRGD�D�HTXLSH�HQYROYLGD�QR�SURMHWR��R�
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TXH�p�FRQVLGHUDGR�XPD�JUDQGH�YDQWDJHP�FRPSHWLWLYD��-867,���������
� &RQIRUPH�+HOP��������QR�5HYLW�QmR�H[LVWH�EORFRV�FRPR�QR�$XWR-
&$'��DR�LQYpV�GLVVR�HOH�p�FRQVWLWXtGR�SRU�FRPSRQHQWHV�GHQRPLQDGRV�³ID-
PtOLDV´�SDUD�VHSDUDU�RV�REMHWRV�FRQVWUXWLYRV�FRPR��MDQHODV��SRUWDV��PRELOLi-
ULRV��FRPSRQHQWHV�HOpWULFRV��WHOKDGRV��HQWUH�RXWURV��
� $SHVDU�GR�FRQFHLWR�HQWUH�EORFRV�H�IDPtOLDV�VHUHP�SDUHFLGRV�H[LVWH�
XPD�JUDQGH�GLIHUHQoD��HVVHV�FRPSRQHQWHV�QmR�VmR�VRPHQWH�GHVHQKRV��FRPR�
QR�$XWR&$'��PDV�VLP�REMHWRV�FDSD]HV�GH�VHUHP�PDQLSXODGRV�QR�HVSDoR�GD�
SUDQFKD��TXH�TXDQGR�DOWHUDGRV�HOHV�VH�PRGL¿FDP�HP�WRGDV�DV�YLVWDV�GR�SUR-
MHWR��DOpP�GH�SRGHUHP�DJUHJDU�HP�VXDV�LQIRUPDo}HV�R�QRPH�GR�IDEULFDQWH��
WLSR�GH�PDWHULDO�HPSUHJDGR��FXVWR�H�YDORUHV�UHIHUHQWHV��GLPHQV}HV��H�RXWUDV�
LQIRUPDo}HV�TXH�IRUHP�SHUWLQHQWHV��([LVWH�DLQGD�RXWUD�YDQWDJHP�QD�XWLOL]D-
omR�GR�5HYLW�TXH�SDUD�+HOP��������p�D�GH�TXH�WRGRV�GD�HTXLSH�FRQVHJXHP�
YLVXDOL]DU�TXDOTXHU�WLSR�GH�DOWHUDomR�GH�IRUPD�DXWRPiWLFD�H�HP�WHPSR�UHDO��
PHVPR�GH�IRUPD�UHPRWD��QmR�QHFHVVLWDQGR�WUDEDOKDUHP�QR�PHVPR�DPELHQ-
WH��GHVVD�IRUPD�UHGX]LQGR�GUDVWLFDPHQWH�HUURV�H�SUREOHPDV�GH�FRPSDWLELOL-
GDGH�GH�SURMHWR�H�DXPHQWDQGR�D�TXDOLGDGH�GR�PHVPR�DOpP�GH�GLPLQXLU�R�
WHPSR�GH�HODERUDomR��
� 'H�DFRUGR�FRP�+HOP��������H[LVWHP�WDEHODV�JHUDGDV�GH�IRUPD�DX-
WRPiWLFD�SHOR�VRIWZDUH�FRPR�TXDQWLWDWLYRV�H�FXVWRV�TXH�VmR�PRGL¿FDGDV�DR�
SDVVR�TXH�VmR�LQVHULGRV�RX�PRGL¿FDGRV�LWHQV�GHQWUR�GR�SURMHWR��)LJXUD�����
3DUD�H[HPSOL¿FDU��R�SURJUDPD�JHUD�WDEHODV�GH�iUHDV�FRQVWUXtGDV�H�GH�DP-
ELHQWHV��WDEHODV�GH�DOYHQDULD�FRQWHQGR�R�TXDQWLWDWLYR�GH�DUJDPDVVD��Q~PHUR�
GH�WLMRORV��PHWUDJHP�GH�UHYHVWLPHQWRV�VHSDUDGRV�SRU�DPELHQWH�HQWUH�RXWUDV�
WDEHODV�QHFHVViULDV�SDUD�IDFLOLWDU�R�FXVWR�H�WHPSR�QHFHVViULR�SDUD�H[HFXWDU�
HVWH�HPSUHHQGLPHQWR�

)LJXUD����7DEHODV�JHUDGDV�SHOR�5HYLW
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)RQWH��$UTXLYR�3HVVRDO�������

� 3RGH�VH�WDPEpP�XVDU�R�5HYLW�SDUD�VH�ID]HU�XP�HVWXGR�GH�LQFLGrQFLD�
VRODU�D¿P�GH�SRGHU�GH¿QLU�D�PHOKRU�GLVWULEXLomR�GH�DPELHQWHV�SURPRYHQGR�
XP�PHOKRU�FRQIRUWR�SDUD�R�SURSULHWiULR��-2$11$�+(/0�������

3. MATERIAL E MÉTODOS

3.1 Desenho Metodológico

3DUD�FRPSDUDomR�GH�GHVHPSHQKR�HQWUH�R�SURFHVVR�GH�SURMHWR�QR�PpWR-
GR�&$'�H�PpWRGR�%,0��LQFLDOPHQWH�VH�GH¿QLX�R�SURMHWR�SDGUmR�SDUD�

UHSURGXomR��6HOHFLRQDGR�R�SURMHWR��R�PHVPR�IRL�GLVSRQLELOL]DGR�SDUD���YR-
OXQWiULRV�FRP�H[SHULrQFLD�FRPSURYDGD�QR�XVR�GDV�IHUUDPHQWDV�UHTXHULGDV��
&DGD�YROXQWiULR�UHSURGX]LX�R�SURMHWR�HP�DPEDV�DV�PHWRGRORJLDV��H�UHJLV-
WUDUDP�R�WHPSR�JDVWR�HP�FDGD�IDVH��$�¿JXUD���DEDL[R�DSUHVHQWD�DV�HWDSDV�
DSOLFDGDV�QR�HVWXGR�

)LJXUD����)OX[RJUDPD�GDV�HWDSDV�DSOLFDGDV�QR�HVWXGR
 

)RQWH��$UTXLYR�3HVVRDO�������
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3.2 Seleção do projeto padrão

2SWRX�VH�SDUD�PRGHOR�SDGUmR�GH�SURMHWR�GR�SUHVHQWH�HVWXGR�XPD�HGL¿-
FDomR�XQLIDPLOLDU�GH�XP�SDYLPHQWR��)LJXUD�����)RL�IHLWD�HVWD�HVFROKD�

HP�UD]mR�GHVWH�WLSR�GH�UHVLGrQFLD�VHU�FRQVLGHUDGD�FRPXP�QR�%UDVLO��SDUD�D�
FODVVH�EDL[D�PpGLD�¿QDQFHLUD�GD�SRSXODomR��/HYRX�VH�MXQWDPHQWH�HP�FRQ-
VLGHUDomR�D�TXDOLGDGH�JUi¿FD�H�D�FODUH]D�QDV�LQIRUPDo}HV�GD�SODQWD��TXDOL-
GDGHV�LPSRUWDQWHV�SDUD�VH�HYLWDU�HUURV�QD�H[HFXomR�GR�SURMHWR�EDVHDGDV�QD�
LQWHUSUHWDomR�GL¿FXOWRVD�GDV�SODQWDV�

)LJXUD����3ODQWD�EDL[D�UHVLGrQFLD�XQLIDPLOLDU

 

)RQWH��$UTXLYR�3HVVRDO�������

3.3 Reprodução dos Projetos e Registro de Tempo

2V�SDUWLFLSDQWHV�YROXQWiULRV�SDUD�HVWH�HVWXGR��UHFHEHUDP�GH�IRUPD�GLJL-
WDO�R�SURMHWR�MXQWDPHQWH�FRP�RV�WHPSODWHV�SUp�FRQ¿JXUDGRV��DFRPSD-

QKDGR�GDV�LQVWUXo}HV�SDUD�R�SURFHGLPHQWR�GR�HVWXGR��D�FURQRPHWUDJHP�GR�
WHPSR�JDVWR�HP�FDGD�HWDSD�GD�HODERUDomR�GRV�HOHPHQWRV�JUi¿FRV�TXH�VmR��
3ODQWD�%DL[D��(OHYDo}HV��&RUWHV�H�)LQDOL]Do}HV��)RL�FRQVLGHUDGR�QD�HWDSD�
GH�)LQDOL]Do}HV��R�WHPSR�JDVWR�SDUD�D�LQVHUomR�GH�WH[WRV��EORFRV�IDPtOLDV��
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FRWDV��FULDomR�GD�SUDQFKD�H�LPSUHVVmR��8WLOL]RX�VH�RV�VRIWZDUHV�FULDGRV�SHOD�
HPSUHVD�$XWRGHVN��R�$XWR&$'�H�R�5(9,7��OLFHQoD�HGXFDFLRQDO��SDUD�UH-
SURGXomR�QD�PHWRGRORJLD�&$'�H�%,0�UHVSHFWLYDPHQWH��

3.4 Análise e Interpretação dos Resultados 

&RQVLGHURX�VH�SDUD�DQiOLVH�GH�SURGXWLYLGDGH�R�WHPSR�JDVWR�QR�GHVHQYRO-
YLPHQWR�GRV�SURMHWRV�H�SURFHVVRV��2�SUD]R�XWLOL]DGR�SDUD�D�HODERUDomR�

GH�FDGD�HWDSD�IRL�LQVHULGR�HP�SODQLOKD�HOHWU{QLFD�H�VHXV�UHVXOWDGRV�WDEXOD-
GRV��GHVHQYROYHQGR�VH�WDEHODV�H�JUi¿FRV�D�¿P�GH�XVDU�DV�LQIRUPDo}HV�SDUD�
HVWXGR�FRPSDUDWLYR��

3.5 Equipamento

2�SUHVHQWH� WUDEDOKR� IRL� GHVHQYROYLGR� HP� FRPSXWDGRU� GHVNWRS� FRP�DV�VHJXLQWHV�FRQ¿JXUDo}HV�
� ��3URFHVVDGRU��$0'�);����������*+]�
� ��6LVWHPD�RSHUDFLRQDO��:LQGRZV����+RPH����ELWV�
� ��0HPyULD�5$0����*%�
� ��3ODFD�GH�YtGHR��*HIRUFH�*7;������2&��*%�
� ��$XWR&$'������
� ��5HYLW������

4. RESULTADOS

4.1 Resultados do Teste de Reprodução 

1D�XWLOL]DomR�GR�VRIWZDUH�$XWR&$'��SRGH�VHU�REVHUYDGR�QD� WDEHOD���
TXH�R�WHPSR�PpGLR�SDUD�¿QDOL]DomR�GH�WRGDV�DV�HWDSDV�IRL�GH���KRUDV�

H����PLQXWRV��'HWDOKDQGR�FDGD�HWDSD��QRV�FRUWHV�R�WHPSR�PpGLR�IRL�GH����
PLQXWRV��QD�3ODQWD�%DL[D�D�PpGLD�GR�WHPSR�JDVWR�IRL�GH����PLQXWRV��DV�HOH-
YDo}HV�REWLYHUDP�XP�WHPSR�PpGLR�GH����PLQXWRV�H�SRU�¿P�DV�¿QDOL]Do}HV�
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H[LJLUDP�XP�WHPSR�PpGLR�GH����PLQXWRV��

7DEHOD����3UD]R�GH�GHVHQYROYLPHQWR�GR�SURMHWR�

)RQWH��$UTXLYR�3HVVRDO�������

� $�WDEHOD���DSUHVHQWD�R�SUD]R�GH�GHVHQYROYLPHQWR�XVDQGR�D�SODWDIRU-
PD�%,0�H�DQDOLVDQGR�R�WHPSR�XWLOL]DGR�QR�5HYLW��XPD�GLIHUHQoD�GLVFUHSDQ-
WH�HQWUH�DV�GXDV�SODWDIRUPDV�SRGH�VHU�QRWDGD��TXDQGR�FRPSDUDGR�R�WHPSR�
PpGLR�WRWDO�JDVWR�TXH�IRL�GH����PLQXWRV��WHPSR�HVVH�UHGX]LGR�PDLV�TXH�D�
PHWDGH��3DUD�D�3ODQWD�EDL[D��IRL�GHPDQGDGR�R�WHPSR�PpGLR�GH����PLQXWRV��
3ODQWD� GH� FREHUWXUD� WHYH� XP� WHPSR�PpGLR� GH� ��PLQXWRV�� FRUWHV� H� HOHYD-
o}HV�QmR�WLYHUDP�VHX�WHPSR�FRQWDELOL]DGR�GHYLGR�D�UHDOL]DomR�DXWRPiWLFD�
GR�VRIWZDUH��8P�WHPSR�PDLRU�TXH�QR�SURJUDPD�$XWR&$'�IRL�XWLOL]DGR�QDV�
¿QDOL]Do}HV��FRP�XPD�PpGLD�GR�WHPSR�JDVWR�GH����PLQXWRV��

7DEHOD����3UD]R�GH�GHVHQYROYLPHQWR�GR�SURMHWR�

)RQWH��$UTXLYR�3HVVRDO�������

� 8WLOL]DQGR�RV�JUi¿FRV� �¿JXUD�����SDUD�DYDOLDU�R� WHPSR� WRWDO�JDVWR�
QD�HODERUDomR�GR�SURMHWR��R�$XWR&$'��QRWD�VH�TXH�QD�FULDomR�GRV�FRUWHV��
FREHUWXUD�H�GD�3ODQWD�%DL[D�D�PDLRU�GXUDomR�GHVVH�WHPSR�TXH�VRPDGDV�WRWD-
OL]DomR�����GR�SHUtRGR��$V�HOHYDo}HV�WLYHUDP������H�DV�¿QDOL]Do}HV�����
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)LJXUD����7HPSR�JDVWR�GH�SURMHWR�QR�$XWR&$'��)LJXUD����7HPSR�JDVWR�GH�SURMHWR�QR�%,0���������������������������

 

)RQWH��$UTXLYR�3HVVRDO���������������)RQWH��$UTXLYR�3HVVRDO�������

 $YDOLDQGR�R�WHPSR�JDVWR�QR�VRIWZDUH�5HYLW��)LJXUD����QRWD�VH�TXH�
D�PDLRU�GHPDQGD�DFRQWHFH�QD�UHDOL]DomR�GDV�¿QDOL]Do}HV��XP�WRWDO�GH�����
VHJXLGR�GD�HODERUDomR�GD�3ODQWD�%DL[D�FRP������(VVH�WHPSR�PDLRU�H[LJLGR�
QDV�)LQDOL]Do}HV�RFRUUH�SHOR�WUDEDOKR�HP�HQFRQWUDU�IDPtOLDV�H�FRPSRQHQWHV��
2�JDQKR�GH�WHPSR�GR�5HYLW�DFRQWHFHX�GXUDQWH�RV�WUrV�SULPHLURV�SURFHVVRV�
�HOHYDo}HV��FRUWHV�H�SODQWD�EDL[D���QD�HODERUDomR�GD�SODQWD�H�GH�IRUPD�DXWR-
PiWLFD�H�FRQMXQWD��FRP�D�LQWHOLJrQFLD�FRPSXWDFLRQDO�GR�VRIWZDUH�SURGX]LX�
DV�HOHYDo}HV�H�FRUWHV��1R�$XWR&$'�JDVWRX�VH�PXLWR�PDLV� WHPSR�SRU�VHU�
SUHFLVR�FULDU�PDQXDOPHQWH�FDGD�SDUWH�FLWDGD��QHFHVVLWDQGR�GH�YiULDV�OLQKDV�
SDUD�D�FULDomR�GH�SDUHGHV�GLIHUHQWHPHQWH�R�5HYLW�HP�TXH�H[LVWH�XPD�IDPt-
OLD�GHQRPLQDGD�SDUHGH�TXH�DXWRPDWL]D�D�FULDomR�GHVVDV�OLQKDV�FRQIRUPH�R�
XVXiULR�D�SURMHWD�GH�DFRUGR�FRP�R�GHVHMDGR��2�GHVHQYROYLPHQWR�GR�SURMHWR�
DWUDYpV�GR�VRIWZDUH�5HYLW��%,0��IRL�GH������PDLV�UiSLGR�TXH�R�$XWR&$'�
� 1R�TXHVLWR�TXDOLGDGH�R� VRIWZDUH�5HYLW� p�PXLWR� VXSHULRU�DR�$XWR-
&$'�SRLV�DOpP�GH�ID]HU�R�GHVHQKR�HP��'�H�SRGHU�LQVHULU�DV�FRUHV�UHDLV�GD�
FHUkPLFD��SDUHGH�HQWUH�RXWURV��DLQGD�ID]�R�PHVPR�HP��'�WRUQDQGR�R�SUR-
MHWR�PDLV�UHDO�SRVVtYHO�H�LVVR�JHUD�XPD�PHOKRU�YLVmR�SDUD�R�FOLHQWH�VREUH�R�
SURGXWR�¿QDO��$V�HPSUHVDV�GH�HOHWURGRPpVWLFRV��PyYHLV�� WXEXODo}HV�HQWUH�
RXWURV�Mi�FRORFDP�GLVSRQtYHO�R�DUTXLYR�GH�VHXV�SURGXWRV�GH�YHQGD�SDUD�D�
LQFOXVmR�QD�SODWDIRUPD�%,0��R�TXH�DMXGD�QD�IRUPXODomR�GRV�DPELHQWHV�
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5. CONCLUSÃO

)RL�YHUL¿FDGR�TXH�R�5HYLW��QR�TXHVLWR�GH�UHSURGXomR�GR�SURMHWR��p�PDLV�
H¿FLHQWH�TXH�R�SURJUDPD�$XWR&$'�FRQVHJXLQGR�H[HFXWDU�FLQFR�YH]HV�

PDLV� UiSLGR�R�REMHWLYR�GR� HVWXGR��$OpP�GLVVR� IRL� REVHUYDGR�TXH�RV�GRLV�
SURJUDPDV�FRQVHJXHP�VHU�IDFLOPHQWH�DSUHQGLGRV��$SHVDU�GR�5HYLW�VHU�PDLV�
UiSLGR�H�VXD�TXDOLGDGH�QD�UHSURGXomR�VHU�PDLV�DOWD��HOH�QmR�p�PXLWR�XWLOL-
]DGR�SRU�QmR�H[LVWLU�LQFHQWLYR�SDUD�VHX�XVR�QDV�XQLYHUVLGDGHV�DOpP�GH�QmR�
VHU�PXLWR� GLIXQGLGR� QR�PHUFDGR�� FRORFDQGR� R�$XWR&$'� FRPR�SULQFLSDO�
VRIWZDUH�GH�UHSURGXomR�GH�SURMHWRV�DLQGD�SRU�PXLWR�WHPSR�QDV�HPSUHVDV�H�
HVFULWyULRV�GH�DUTXLWHWXUD��HQJHQKDULD�H�FRQVWUXomR�FLYLO�
� 7RGDV�DV�HPSUHVDV�H�HVFULWyULRV�GHYHULDP�PLJUDU�SDUD�R�5HYLW"�2V�
HVFULWyULRV�TXH�UHOXWDUHP�HP�PLJUDU�HVWDUmR�SHUGHQGR�GLQKHLUR��SRLV�SHUPD-
QHFHUmR�FRP�RV�SUREOHPDV�TXH�HQFRQWUDPRV�H�VHUmR�PDLV�OHQWRV��$JLOLGDGH��
YHORFLGDGH��TXDOLGDGH�H�GLPLQXLomR�GH�FXVWRV�VmR�D�FKDYH�SDUD�R�VXFHVVR�HP�
TXDOTXHU�UDPR�H�PHUFDGR�FRPSHWLWLYR��
� 2�5HYLW�SRGH�RIHUHFHU�WXGR�LVVR�PHVPR�TXH�R�FXVWR�VHMD�����PDLRU�
TXH�XWLOL]DQGR�R�VRIWZDUH�&$'��'LWR�LVVR��HVWH�WUDEDOKR�WHYH�RV�REMHWLYRV�
SURSRVWRV�DOFDQoDGRV��QD�FRPSDUDomR�GDV�PHWRGRORJLDV�H�DYDOLDomR�GH�TXD-
OLGDGH�XVDQGR� D� UHSURGXomR�GH� XP�SURMHWR� DUTXLWHW{QLFR� QDV� SODWDIRUPDV�
%,0�H�&$'��'HVWD�IRUPD��DLQGD�VXUJHP�TXHVW}HV�SDUD�WUDEDOKRV�IXWXURV��
SRGHQGR�DLQGD�VHU�FRPSDUDGR�SURMHWRV�HOpWULFRV��KLGUiXOLFRV�H�HVWUXWXUDLV�
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