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� $�SURSRVWD�GH�XPD�VROXomR�H¿FD]�TXH�OHYD�D�FRPXQLGDGH�D�HVWXGDU�
H�HQWHQGHU�DV�IDFHWDV�GD�(QJHQKDULD�H�D�P~OWLSODV�FDPDGDV�TXH�HQYROYHP�
SRU�FRQKHFLPHQWR�YHP�VHQGR�FDGD�YH]�PDLV�DPSOLDGD�DWUDYpV�GH�LQLFLDWL-
YDV�FRPR�D�GD�FRQVWUXomR�GHVWH�YROXPH��(VWDU�KRMH�WHQGR�D�RSRUWXQLGDGH�
GH�FRQWHPSODU�XP�PDWHULDO�GH�WDPDQKR�VLJQL¿FDGR�LQWHOHFWXDO�H�DFDGrPLFR�
TXH�YHP�D�VH�FRPXQLFDU�FRP�RV�GRFHQWHV�HP�GLVFHQWHV�FRP�XPD�OLQJXDJHP�
FODUD�H�REMHWLYD�DWUDYpV�GH�VLVWHPDV� LQRYDGRUHV�HOHYD�D� LPSRUWkQFLD�GHVWH�
H[HPSODU��2� WtWXOR�³Construção Civil e Engenharia e inovação Vol. 4” 
GHVWLQD�VH�D�PRWLYDU�DOXQRV�GD�(QJHQKDULD�&LYLO�D�DOFDQoDU�VHX�SRWHQFLDO�
DFDGrPLFR�DWUDYpV�GD�SHVTXLVD�H�LQRYDomR��
� $�SURIHVVRUD�5DFKHO�&ULVWLQD�6DQWRV�3LUHV�p�(QJHQKHLUD�&LYLO�SHOR�
&HQWUR�8QLYHUVLWiULR�$XJXVWR�0RWWD��81,68$0���(VSHFLDOLVWD�HP�(QJH-
QKDULD�GH�6HJXUDQoD�GR�7UDEDOKR�SHOD�)DFXOGDGH�,QWHJUDGD�6LOYD�H�6RX]D��
(VSHFLDOLVWD�HP�(QJHQKDULD�6DQLWiULD�H�$PELHQWDO�SHOD�8)5-��(VSHFLDOLVWD�
HP�$XGLWRULD��$YDOLDo}HV�H�3HUtFLDV�GH�(QJHQKDULD��0HVWUH�HP�'HVHQYRO-
YLPHQWR� /RFDO� SHOR� &HQWUR�8QLYHUVLWiULR�$XJXVWR�0RWWD� �81,68$0�� H�
'RXWRUDQGD�HP�(QJHQKDULD�&LYLO���*HRWHFQLFD�SHOD�8(5-��$WXDOPHQWH��p�
GRFHQWH�QR�&HQWUR�8QLYHUVLWiULR�$XJXVWR�0RWWD��81,68$0���(QJHQKHLUD�
GH�6HJXUDQoD�GR�7UDEDOKR�QD�HPSUHVD�6SDUWD�(QJHQKDULD��FRPR�UHVSRQVi-
YHO�WpFQLFD�HP�SURMHWRV�GH�LQFrQGLR��H�&RQVHOKHLUD�5HJLRQDO�GR�&UHD�5-��$�
SURIHVVRUD�,DUD�GD�6LOYD�GH�$OPHLGD�p�%LyORJD�SHOD�8QLYHUVLGDGH�(VWDGXDO�
GR�1RUWH�)OXPLQHQVH��8(1)��H�0HVWUH�HP�(QJHQKDULD�$PELHQWDO�SHOD�8QL-
YHUVLGDGH�GR�(VWDGR�GR�5LR�GH�-DQHLUR��8(5-���$WXDOPHQWH��p�GRFHQWH�QR�
&HQWUR�8QLYHUVLWiULR�$XJXVWR�0RWWD��81,68$0��H�DWXD�QD�iUHD�GH�6DQHD-
PHQWR��HP�XPD�FRQFHVVLRQiULD�GH�VHUYLoRV�GH�HVJRWR��YROWDGD�jV�DWLYLGDGHV�
GR�VHWRU�GH�0HLR�$PELHQWH��2�SURIHVVRU�%UXQR�0DWRV�GH�)DULDV�p�$UTXLWHWR�
H�8UEDQLVWD�SHOR�&HQWUR�8QLYHUVLWiULR�$XJXVWR�0RWWD��81,68$0���(VSH-
FLDOLVWD� HP�'RFrQFLD�2QOLQH��7XWRULD�HP�($'�SHOR�&HQWUR�8QLYHUVLWiULR�
$XJXVWR�0RWWD� �81,68$0�� H�0HVWUH� HP� 'HVHQYROYLPHQWR� /RFDO� SHOR�
&HQWUR�8QLYHUVLWiULR�$XJXVWR�0RWWD��81,68$0���$WXDOPHQWH��p�GRFHQWH�
QD�8QLYHUVLGDGH�(VWiFLR�GH�6i��81(6$��H�FRRUGHQDGRU�H�GRFHQWH�QR�&HQ-
WUR�8QLYHUVLWiULR�*DPD�H�6RX]D��81,*$0$��H�$UTXLWHWR�$XW{QRPR�
� $R�UHFHEHU�R�FRQYLWH�SDUD�FRQVWUXomR�GR�3UHIiFLR�PH�GHEUXFHL�QD�
OHLWXUD�GR�PDWHULDO��TXH�VH�HQFRQWUD� LPSHFiYHO�H� LQGLFD�D�SUHRFXSDomR�QD�
RULHQWDomR�H�GHVHQYROYLPHQWR�GDV�SHVTXLVDV��DSUHVHQWDQGR�XPD�LPHQVD�GH-



GLFDomR�GRV�DXWRUHV�HQYROYLGRV��e�FRP�PXLWD�VDWLVIDomR�GH�LUHL�FRPHQWDU�VREUH�
FDGD�WUDEDOKR�GHL[DQGR�PLQKD�FUtWLFD�RX�RSLQLmR�VLQFHUD�VREUHV�RV�WHPDV�H�VXDV�
Do}HV��
� (VWH�OLYUR�p�SURYHQLHQWH�GH�XPD�FROHWkQHD�GH�DUWLJRV�DSUHVHQWDGRV�FRPR�
7UDEDOKR�GH�&RQFOXVmR�GH�&XUVR��XP�GRV�UHTXLVLWRV�SDUD�R�WtWXOR�GH�%DFKDUHO�
HP�(QJHQKDULD�&LYLO�GR�&HQWUR�8QLYHUVLWiULR�$XJXVWR�0RWWD��81,68$0��QR�
���VHPHVWUH�GH�������(VWH�OLYUR�p�GLYLGLGR�HP����FDStWXORV��FRQIRUPH�GHVFULWR�D�
VHJXLU�
� 1R� FDStWXOR� ,�� SISTEMA DE TANQUE SÉPTICO E FILTRO 
ANAERÓBIO EM RESIDÊNCIAS NO MUNICÍPIO DE PATY DO AL-
FERES – RJ��RV�DXWRUHV�UHODWDP�VREUH�D�LPSRUWkQFLD�GD�SUHVHUYDomR�GR�PHLR�
DPELHQWH��SURSRUFLRQDU�PHOKRU�TXDOLGDGH�GH�YLGD��VD~GH�H�HFRQRPLFDPHQWH��2�
ORFDO�GH�HVWXGR�H�PRQLWRUDPHQWR�IRL�R�PXQLFtSLR�GH�3DW\�GR�DOIHUHV��ORFDOL]D-
GR�QD�UHJLmR�VHUUDQD�GR�5LR�GH�-DQHLUR��RQGH�QmR�SRVVXL�WUDWDPHQWR�DOJXP�GRV�
HÀXHQWHV�ODQoDGRV�DRV�ULRV�GD�UHJLmR�
� 1R�FDStWXOR�,,��ANÁLISE DAS CAUSAS E SOLUÇÃES PARA AD-
MINISTRAÇÃO DE INUNDAÇÕES URBANAS NA REGIÃO DA PRA-
ÇA DA BANDEIRA/RJ�� GH� DFRUGR� FRP� RV� DXWRUHV� R� FUHVFLPHQWR� GHVRUJD-
QL]DGR�GDV�FLGDGHV��HVVD�DXVrQFLD�GH�SODQHMDPHQWR�DIHWD�GLUHWDPHQWH� WRGDV�DV�
FDPDGDV�VRFLDLV��PDLV�JUDYHPHQWH�D�PDLV�SREUH��,QXQGDo}HV��IHQ{PHQR�QDWXUDO��
SURYRFDGDV�SULQFLSDOPHQWH�SRU�FKXYDV� LQWHQVDV�H�FRQWtQXDV��2�GLUHFLRQDPHQ-
WR�GHVWH�FDStWXOR�p�DQDOLVDU�RV�SUREOHPDV�GDV�FRQVWDQWHV�LQXQGDo}HV�QD�UHJLmR�
GD�3UDoD�GD�%DQGHLUD��LGHQWL¿FDQGR�DV�SULQFLSDLV�FLUFXQVWDQFLDV�FDXVDGRUDV�GH�
LQXQGDo}HV��GL¿FXOGDGHV�LQVWLWXFLRQDLV�SUHVHQWHV��Do}HV�WRPDGDV�SHOR�JRYHUQR�
SDUD�VROXFLRQDU�R�SUREOHPD��DQDOLVH�GR�SODQR�GH�DomR�H[HFXWDGR�SDUD�VROXFLRQDU�
R�SUREOHPD�
� 1R�FDStWXOR�,,,��CONTROLE DE RESÍDUOS SÓLIDOS DA CONS-
TRUÇÃO CIVIL��VHJXLQGR�D�FRQVWUXomR�IHLWD�SHORV�DXWRUHV�RV�PHVPRV�FRQV-
WDWDUDP�TXH�DWXDOPHQWH�D�SURGXomR�GR�VHWRU�GD�&RQVWUXomR�&LYLO�QmR�HVWi�HP�VXD�
PHOKRU�IDVH�GHYLGR�DRV�EDL[RV�tQGLFHV�HFRQ{PLFRV�TXH�R�SDtV�DSUHVHQWD��'XUDQWH�
RV�HVWXGRV�RFRUUHX�D�FRPSURYDomR�GH�TXH�RV� UHVXOWDGRV�XWLOL]DGRV�DWUDYpV�GR�
PpWRGR�TXDOLWDWLYR�GH�SHVTXLVD��SULRUL]DQGR�D�FROHWD�GH�GDGRV�ELEOLRJUi¿FRV�H�
GRFXPHQWRV�R¿FLDLV��REWLYHUDP�UHVXOWDGRV�SRVLWLYRV�
� 1R� FDStWXOR� ,9��A IMPORTÂNCIA DA ELABORAÇÃO DE UM 
PROJETO DE INSTALAÇÕES ELÉTRICAS E SEUS REQUISITOS 
NORMATIVOS��D�UHOHYkQFLD�GHVWH�WUDEDOKR�SURGX]LGR�SHORV�DXWRUHV�VH�GHVWDFD�
QD�GHPRQVWUDomR�GD�IXQGDPHQWDOLGDGH�GD�HODERUDomR�GH�XP�SURMHWR�HOpWULFR�TXH�
WHP�D�¿QDOLGDGH�DWUDYpV�GD�QHFHVVLGDGH�GH�VHJXLU�DV�RULHQWDo}HV�WpFQLFDV�H�GH�
VHJXUDQoD�SDUD�RIHUHFHU�XP�SURMHWR�HOpWULFR�D�VHU�H[HFXWDGR�GH�PDQHLUD�SDGURQL-
]DGD�H�VHJXUD��3RU�¿P�D�PDQXWHQomR�GD�TXDQWLGDGH�H�GRV�ULVFRV�IRL�PLQLPL]DGD��



D�H¿FLrQFLD�H�D�GXUDELOLGDGH�GD�LQVWDODomR��WRUQDUDP�VH�LQGLVSHQViYHO�DR�VHJXL-
PHQWR�GDV�QRUPDV�WpFQLFDV�YLJHQWHV�H�DV�H[LJrQFLDV�GD�FRQFHVVLRQiULD�ORFDO��
� 1R� FDStWXOR� 9��CONTROLE DE VERIFICAÇÃO DE SERVIÇO: 
INDICADORES PARA MELHORIA CONTÍNUA EM OBRAS CIVIS��RV�
DXWRUHV�VH�GHEUXoDUDP�QD�JHVWmR�GH�TXDOLGDGH�GHQWUR�GDV�HPSUHVDV�TXH�FRQWLQX-
DP�JDQKDQGR�GHVWDTXH��DR�ORQJR�GRV�DQRV��SHUFHEHQGR�TXH�WUDEDOKDU�VHJXLQGR�
VXDV�GLUHWUL]HV�QmR�p�VLQ{QLPR�GH�JDVWDU�PDLV��RX�DWp�PHVPR�VHU�XP�FXVWR�GHV-
QHFHVViULR��2V�PHVPRV�GH¿QLUDP�QHVWH�FDStWXOR�TXH�DV�YHUL¿FDo}HV�GH�VHUYLoR�
VmR�XPD�JUDQGH�IRQWH�GH�PHGLomR�GH�LQGLFDGRUHV�GH�TXDOLGDGH�H�SURGXWLYLGDGH��
H�SRGH�VHU�XVDGD�FRPR�XPD�IHUUDPHQWD�IXQGDPHQWDO�SDUD�*HVWmR�GD�4XDOLGDGH��
JDUDQWLQGR�PHOKRULD�FRQWtQXD�GRV�SURFHVVRV�
� 1R� FDStWXOR� VI, METODOLOGIA DE FACHADA VENTILADA 
EM EDIFICAÇÕES: CARACTERÍSTICAS, MÉTODOS EXECUTIVOS 
E APLICAÇÕES��SXGH�DQDOLVDU�TXH�RV�DXWRUHV�GLUHFLRQDUDP�VHXV�HVWXGRV�SDUD�
HVWXGDU�VXJHVW}HV�HQJOREDQGR�RV�FLFORV�GR�GHVHQYROYLPHQWR�GDV�HWDSDV�GR�GHVtJ-
QLR�GH�IDFKDGDV�YHQWLODGDV�SDUD�HGLItFLRV�FRPHUFLDLV�GH�QXPHURVRV�SDYLPHQWRV�
RX� HGL¿FDo}HV� TXH�� LQGHSHQGHQWHPHQWH� GD� WLSRORJLD� GLIHUHQFLDGD�� SDWURFLQHP�
VLVWHPDV�GH�IDFKDGDV�DQiORJDV�DRV�WLSRV�GH�HGL¿FDo}HV�
� 1R� FDStWXOR� 9,,�� SAÍDAS DE EMERGÊNCIAS EM EDIFICA-
ÇÕES: MEDIDAS DE PREVENÇÃO CONTRA INCÊNDIO�� RV� DXWRUHV�
WLYHUDP�PXLWD�SUHRFXSDomR�DWUDYpV�GD�DQiOLVH�GD�17�������QRUPD�TXH�HQWUDUi�
HP�YLJRU�QR�5LR�GH�-DQHLUR�HP�GH]HPEUR�GHVWH�DQR��VHUmR�DERUGDGRV�TXDLV�VmR�
DV�H[LJrQFLDV�TXH�EXVFDP�UHGX]LU�RV�HIHLWRV�QRFLYRV�GRV�VLQLVWURV�H�SUHVHUYDU�
D�LQWHJULGDGH�ItVLFD�GDV�SHVVRDV�TXH�EXVFDP�D�VDtGD�GD�HGL¿FDomR��2V�DXWRUHV�
FRPSURYDUDP�RV�UHVXOWDGRV�DR�DQDOLVDU�DV�H[LJrQFLDV��DSUHVHQWDQGR�RV�WLSRV�GH�
VDtGDV�GH�HPHUJrQFLDV�H�FRPR�FODVVL¿FD�ODV�GH�DFRUGR�FRP�D�HGL¿FDomR��D�¿P�GH�
TXH�VHMD�UHFRQKHFLGR�D�VXD�LPSRUWkQFLD�
� 1R� FDStWXOR� 9,,,�� IMPACTOS E TRANSTORNOS GERADOS 
ATRAVÉS DA MÁ EXECUÇÃO DAS INSTALAÇÕES HIDROSSANI-
TÁRIAS��RV�DXWRUHV�HVWXGDUDP�SDUD�FRQVWUXomR�GHVWH�FDStWXOR�RV� IDWRUHV�TXH�
FRPSURPHWHP�D�TXDOLGDGH�¿QDO�GDV�LQVWDODo}HV�KLGURVVDQLWiULDV��Mi�TXH�DV�FRQV-
WUXWRUDV� HP�FRQMXQWR� FRP�DV� LQVWDODGRUDV�SUHGLDLV�EXVFDP� UHVXOWDGRV�GH�TXD-
OLGDGH�GHVVDV� LQVWDODo}HV��DV�TXDLV� VH�GHVWDFDP�FRP�D�PRGHUQL]DomR�GD� OLQKD�
GH�PDWHULDLV�XWLOL]DGRV��FRPR�SRU�H[HPSOR��R�335��3ROLSURSLOHQR�&RSROtPHUR�
5DQGRP��H�R�3(;��3ROLHWLOHQR�5HWLFXODGR�0RQRFDPDGD���DOpP�GRV�FRQKHFLGRV�
39&��&39&��)HUUR�)XQGLGR��
� 1R� FDStWXOR� ,;�� SISTEMA DE COMBATE A INCÊNDIO E SUA 
IMPORTÂNCIA EM PATRIMÓNIOS HISTÓRICOS��DR�OHU�R�WUDEDOKR�GRV�
DXWRUHV�SXGH�YHU�TXH�R�PHVPR�DERUGRX�R� DVVXQWR�HP�TXHVWmR�SDUD�SRVVtYHLV�
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39&�H�� WDPEpP�FRPR�WRUQi�ODV�HP�XPD�IRUPD�GH�VXVWHQWDELOLGDGH�DWUDYpV�GH�
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$1È/,6(�&203$5$7,9$�'$6�3/$7$)250$6�%,0�(�&$'�1$�$3/,&$d­2�'(�
352-(726�'(�(',),&$d®(6
Derek Santos de Souza;  Leninson Amaral Silva; Iara da Silva de Almeida; Bruno Matos 
de Farias; Rachel Cristina Santos Pires

SOBRE OS AUTORES��������������������������������������������������������������������������������������������������������
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CAPÍTULO I

SISTEMA DE TANQUE SÉPTICO E FILTRO ANAERÓ-
BIO EM RESIDÊNCIAS NO  MUNICÍPIO DE PATY 
DO ALFERES - RJ

Patrick Rodrigues das Neves 

Flávia da Silva

Bruno Matos de Farias 

Rachel Cristina Santos Pires 

RESUMO

2�VDQHDPHQWR�EiVLFR�p�XP�GLUHLWR�DVVHJXUDGR�D�WRGR�FLGDGmR�EUDVLOHLUR��SUHVHQWH�QD�&RQVWLWXLomR�%UDVLOHLUD�QD�OHL�Q���������������7HP�FRPR�
REMHWLYR�DOpP�GD�SUHVHUYDomR�GR�PHLR�DPELHQWH��SURSRUFLRQDU�PHOKRU�TXD-
OLGDGH�GH�YLGD��VD~GH�H�HFRQRPLFDPHQWH��2�%UDVLO�p�XP�SDtV�FRP�DPSOR�
WHUULWyULR��RQGH�QDV�]RQDV�UXUDLV�GRV�HVWDGRV�QmR�WHP�QHQKXP�WUDWDPHQWR�GRV�
HVJRWRV�TXH�ODQoDGRV�GLUHWDPHQWH�QRV�FRUSRV�KtGULFRV��GHJUDGDQGR�DVVLP�R�
PHLR�DPELHQWH�DR�UHGRU��WUD]HQGR�SUREOHPDV�GH�VD~GH�H�OHYDQGR�D�SROXLomR�
DGLDQWH�SDUD�PXQLFtSLRV�YL]LQKRV��6HUi�VHJXLGR�FRPR�H[HPSOR�R�PXQLFtSLR�
GH�3DW\�GR�DOIHUHV��ORFDOL]DGR�QD�UHJLmR�VHUUDQD�GR�5LR�GH�-DQHLUR��RQGH�QmR�
SRVVXL�WUDWDPHQWR�DOJXP�GRV�HÀXHQWHV�ODQoDGRV�DRV�ULRV�GD�UHJLmR��8PD�GDV�
VROXo}HV�D�FXUWR�SUD]R�SDUD�PHOKRUDU�HVVH�SUREOHPD�VmR�RV�WDQTXHV�VpSWLFRV�
H�¿OWURV�DQDHUyELRV��SRU�VHU�WUDWDU�GH�XP�PpWRGR�GH�IiFLO�LQVWDODomR�H�PDQX-
WHQomR�H�FRP�GHVHPSHQKRV�GHQWUR�GR�TXH�GHWHUPLQD�DV�QRUPDV�HP�YLJrQFLD��
3DUD�HVVHV�UHVXOWDGRV�IRUDP�XWLOL]DGRV�HVWXGRV�QDV�ELEOLRJUD¿DV�H[LVWHQWHV�
FRP�WHVWHV�XWLOL]DQGR�PHLRV�GH�VXSRUWHV�IHLWRV�FRP�EULWD�Q�����FXERV�GH�HV-
SXPD�H�DQpLV�GH�SOiVWLFRV�
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1. INTRODUÇÃO

(VWDEHOHFLGR�SHOD�OHL�Q���������������GD�&RQVWLWXLomR��R�VDQHDPHQWR�Ei-
VLFR�p�XP�GLUHLWR�JDUDQWLGR�D�SRSXODomR�EUDVLOHLUD���$�PHVPD�OHL��HVWD-

EHOHFH�FRPR�VDQHDPHQWR�EiVLFR�RV�VLVWHPDV�RSHUDFLRQDLV�GH�DEDVWHFLPHQWR�
GH�iJXD�WUDWDGD��GUHQDJHP�XUEDQD��OLPSH]D�XUEDQD�H�HVJRWDPHQWR�VDQLWiULR��
(VVDV�VRPDV�GH�SURYLGrQFLDV�REMHWLYDP�PDQWHU�H�SUHVHUYDU�R�PHLR�DPELHQWH�
D¿P�GH�SURSRUFLRQDU�PHOKRU�TXDOLGDGH�GH�YLGD��VD~GH�H�HOHYDU�R�SDtV�HFRQR-
PLFDPHQWH��75$7$�%5$6,/��������
� 3DUD�XP�SDtV� VHU� FODVVL¿FDGR�FRPR�GHVHQYROYLGR�� WHU� VDQHDPHQWR�
EiVLFR�p�IXQGDPHQWDO��$�DGXomR�GH�iJXD�WUDWDGD��FROHWD�H�WUDWDPHQWR�GH�HV-
JRWR�DOpP�GH�SURPRYHU�PHOKRULDV�HP�WXULVPR��HGXFDomR�H�PHLR�DPELHQ-
WH��HODV�LPSDFWDP�GLUHWDPHQWH�QD�VD~GH�GD�SRSXODomR�H�SULQFLSDOPHQWH�QD�
VD~GH� LQIDQWLO��6HJXQGR�R�0LQLVWpULR�GD� VD~GH�� QR� DQR�GH������� ����PLO�
LQWHUQDo}HV�IRUDP�FRQWDELOL]DGDV�SRU�LQIHFo}HV�JDVWULQWHVWLQDLV��(��OHYDQGR�
HP�FRQVLGHUDomR�R�WHPSR�GH�HYROXomR�GR�VDQHDPHQWR�EiVLFR�QR�%UDVLO��RV�
JDVWRV�FRP�LQWHUQDo}HV�GHYHP�VXSHUDU���ELOK}HV�GH�UHDLV�QRV�SUy[LPRV�YLQWH�
DQRV��75$7$�%5$6,/��������
� 1R�%UDVLO��SRXFR�PDLV�GH�����GD�SRSXODomR�WHP�R�VHUYLoR�GH�FROHWD�
GH�HVJRWR��H�GHVVHV�����VRPHQWH��������p�GHYLGDPHQWH�WUDWDGR��(;$0(��
������
� (VVH� GHVSUH]R� QR� %UDVLO� FRP� VDQHDPHQWR� EiVLFR� VH� PRVWUD� PDLV�
FRPSOLFDGR�H�FRPSOH[R�HP�iUHDV�UXUDLV�SRLV��SRXFR�VH�HQFRQWUDP�RV�tQGL-
FHV�GH�iJXD�H�HVJRWR�H�D�EDL[D�SRSXODomR�WRUQD�LQYLiYHO�DV�FRQVWUXo}HV�GDV�
HVWDo}HV�GH� WUDWDPHQWR�H� UHGHV�GH�FROHWD�H� WUDWDPHQWR� �75$7$�%5$6,/��
������
� 6HJXQGR� GDGRV� GR� ,QVWLWXWR� %UDVLOHLUR� GH� *HRJUD¿D� H� (VWDWtVWLFD�
�,%*(���2�PXQLFtSLR�GH�3DW\�GR�$OIHUHV��ORFDOL]DGR�QR�LQWHULRU�GR�HVWDGR�
GR�5LR�GH�-DQHLUR��FRP�SRSXODomR�HVWLPDGD�QR�DQR�������GH��������SHVVRDV�
WHP�VRPHQWH�������GR�HVJRWR�VDQLWiULR�FROHWDGR��,%*(���������
� 'H�DFRUGR�FRP�LQIRUPDo}HV�GR�&RPLWr�GH�,QWHJUDomR�GD�%DFLD�+L-
GURJUi¿FD�GR�5LR�3DUDtED�GR�6XO��&(,9$3���WRGR�HVJRWR�VDQLWiULR�GR�PX-
QLFtSLR�p� ODQoDGR�GLUHWDPHQWH�QRV� ULRV�H�FyUUHJRV�VHP�GHYLGR� WUDWDPHQWR�
�&(,9$3��������
� &RPR� VROXomR� LQWHUHVVDQWH� SDUD� RV� SUREOHPDV� GH� VDQHDPHQWR� Ei-
VLFR�HP�]RQDV�UXUDLV��R�VLVWHPD�WDQTXH�VpSWLFR�¿OWUR�DQDHUyELR�YHP�VHQGR�
HVWXGDGD�QRV�~OWLPRV����DQRV�QR�SDtV��(QWUH�VHXV�EHQHItFLRV�HVWmR�D�IiFLO�
FRQVWUXomR��PDQXWHQomR�H�VHXV�EDL[RV�FXVWRV��È9,/$��������
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2�WDQTXH�VpSWLFR�p�DPSODPHQWH�XWLOL]DGR�HP�WRGRV�RV�SDtVHV�H�IRL�D�SULPHLUD�
VROXomR�HQFRQWUDGD�SDUD�PHOKRU�WUDWDPHQWR�GR�HVJRWR��$�SDUWLU�GD�GpFDGD�GH�
����R�%UDVLO�YHP�XWLOL]DQGR�HVVH�VLVWHPD�GH�¿OWURV�DQDHUyELRV��PDV�VRPHQWH�
HP������FRP�D�$%17�1%5������¿[RX�FRQGLo}HV�SDUD�SURMHWRV��FRQVWUXomR�
H�RSHUDomR�GR�PHVPR��È9,/$��������
� 2�LQWXLWR�GHVWH�HVWXGR�MXVWL¿FD�VH�SHOD�IDOWD�GH�WUDWDPHQWR�H�GH¿FLrQ-
FLD�QD�FROHWD�GR�HVJRWR�VDQLWiULR�HP�iUHDV�UXUDLV�H�HP�HVSHFt¿FR�R�PXQLFtSLR�
GH�3DW\�GR�$OIHUHV��RQGH�HVWH�WUDEDOKR�HVWi�VHQGR�GHVHQYROYLGR��YLVDQGR�FRP�
LVVR� LPSODQWDU�PHOKRULDV� QR� VLVWHPD� GH� VDQHDPHQWR� EiVLFR� TXH� LPSDFWDP�
GLUHWDPHQWH�QD�TXDOLGDGH�GH�YLGD�GH�VHXV�PRUDGRUHV�
� $�PHWRGRORJLD�DSOLFDGD�� VHUi�DWUDYpV�GH� UHYLVmR�ELEOLRJUi¿FD�XWLOL-
]DQGR�DV�EDVHV�GH�GDGRV�6FLHOR��*RRJOH�DFDGrPLFR�H�EDVHV�GH�GDGRV�GR�JR-
YHUQR��$V�SDODYUDV�FKDYHV�XWLOL]DGDV�SDUD�EXVFDV�IRUDP�VDQHDPHQWR�EiVLFR��
WDQTXH�VpSWLFR��¿OWUR�DQDHUyELR��WUDWDPHQWR�GH�HVJRWR��FROHWD�GH�HVJRWR��2V�
WUDEDOKRV�HQFRQWUDGRV�IRUDP�OLGRV�H�Vy�SHUPDQHFHUDP�QD�UHYLVmR�¿QDO�RV�TXH�
WLQKD�UHOHYkQFLD�FRP�R�WHPD��
� (VWH�HVWXGR�WHP�FRPR�REMHWLYR�DQDOLVDU�D�YLDELOLGDGH�GD�XWLOL]DomR�GH�
XP�VLVWHPD�GH�WUDWDPHQWR�GH�HVJRWR�FRP�R�PpWRGR�GH�WUDWDPHQWR�GH�WDQTXH�
VpSWLFR�H�¿OWUR�DQDHUyELR�QR�PXQLFtSLR�GH�3DW\�GR�$OIHUHV��'HYLGR�j�IDOWD�GR�
PHVPR�QR�PXQLFtSLR�VXSUDFLWDGR�� WHQGR�HP�YLVWD�DV�YDQWDJHQV�GHVFULWDV�D�
UHVSHLWR�GR�PpWRGR�QD�OLWHUDWXUD��

2. REVISÃO BIBLIOGRÁFICA
2.1. Saneamento Básico

2�PHLR�DPELHQWH�PRVWUD�WHU�FRQGLo}HV�GH�UHFHEHU�R�HVJRWR�VDQLWiULR�H�WUD-WDU�DWp�FHUWR�JUDX��PDV�FRP�R�FUHVFLPHQWR�GD�SRSXODomR��HVVHV�HVJRWRV�
VREUHFDUUHJDUDP�R�PHLR�DPELHQWH�H�LPSHGLUDP�D�GHJUDGDomR�QDWXUDO��FRP�
LVVR�SURYRFDP�D�SROXLomR�GDV�iJXDV��GRV�VRORV�H�DU��),1(3��������
� 2�VLVWHPD�GH�WUDWDPHQWR�GH�HVJRWR�p�FODVVL¿FDGR�HP�QtYHLV�SUHOLPL-
QDU�� SULPiULR�� VHFXQGiULR� H� WHUFLiULR��2� WUDWDPHQWR�SUHOLPLQDU� p� D� UHWLUDGD�
GRV�VRORV�JURVVHLURV��DUHLDV�DR�SDVVR�TXH�R�WUDWDPHQWR�SULPiULR�VH�GLVS}H�DRV�
VyOLGRV�TXH�VRIUHP�GHFDQWDomR��R�WUDWDPHQWR�VHFXQGiULR�GHVWLQD�VH�D�GLVVROX-
omR�GR�PDWHULDO�RUJkQLFR�SUHVHQWH�H�R�WUDWDPHQWR�WHUFLiULR�WHP�R�REMHWLYR�GH�
UHWLUDU�QXWULHQWHV�HVSHFt¿FRV�ELRGHJUDGiYHLV��VROXo}HV�Wy[LFDV��QHVVH�SURFHV-
VR�JHUDOPHQWH�VmR�XWLOL]DGRV�SURFHVVRV�ItVLFR�TXtPLFRV��,&/(,��������
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2.2. Fossa séptica

1DV�]RQDV�UXUDLV��RQGH�D�FROHWD�H�WUDWDPHQWR�GR�HVJRWR�UHVLGHQFLDLV�SUD-
WLFDPHQWH�QmR�H[LVWHP��DV�IRVVDV�VpSWLFDV�YHP�FRPR�VROXomR�GH�EDL[R�

FXVWR�SDUD�XP�WUDWDPHQWR�GR�PHVPR�DQWHV�GH�VHU�ODQoDGR�HP�FyUUHJRV��ULRV�
H�D¿QV��$/9(6��������
� $V� IRVVDV� VpSWLFDV� VmR� WDQTXHV�RQGH�R� WUDWDPHQWR�TXtPLFR�H� ItVLFR�
VmR�IHLWRV��1HVVH�WDQTXH�H�UHFHELGR�WRGR�R�HVJRWR�TXH�YHP�GR�YDVR�VDQLWiULR�
SDUD�R�LQtFLR�GR�WUDWDPHQWR��2�HVJRWR�YLQGR�GH�UDORV�H�SLDV�QmR�SRGHP�VHU�
ODQoDGRV�QD�IRVVD�VpSWLFD��SRLV�D�SUHVHQoD�GH�UHDJHQWHV�TXtPLFRV�FRPR�R�GH-
WHUJHQWH�H�VDEmR�SUHMXGLFDP�R�PLFURUJDQLVPR�TXH�ID]HP�R�SURFHVVR�QDWXUDO�
GH�GHFRPSRVLomR�GRV�UHVtGXRV��'$66,e���������
� $V�PHGLGDV�GRV�WDQTXHV�VmR�YDULiYHLV�FRQIRUPH�D�TXDQWLGDGH�GH�SHV-
VRDV�QD�UHVLGrQFLD��H�GHYHP�VHJXLU�QRUPDV�GH�VHJXUDQoD��$V�IRVVDV�WrP�TXH�
HVWDU�D�XPD�GLVWkQFLD�GH����PHWURV�GD�UHVLGrQFLD�H�QmR�SRGHP�VHU�FRQVWUXtGDV�
SUy[LPDV�D�SRoRV�DUWHVLDQRV��)LJXUD�����'HYHP�VHU�IHLWDV�GH�DOYHQDULD��FRQ-
FUHWR�RX�SOiVWLFR�UHVLVWHQWH�DR�WHPSR��e�H[LJLGR�XP�PtQLPR�GH�������OLWURV�
GH�FDSDFLGDGH�H�XPD�YiOYXOD�GH�HVFDSH�SDUD�RV�JDVHV�SURGX]LGRV�QR�SURFHVVR�
�$/9(6���������

)LJXUD����)RVVD�VpSWLFD

)RQWH��$9,/$�������

2.3. Filtro anaeróbio

'HVGH� RV� DQRV� GH� ������ RV� ¿OWURV� DQDHUyELRV� VmR� XWLOL]DGRV� QR�%UDVLO��
(VVHV�¿OWURV�ID]HP�XP�VHJXQGR�WUDWDPHQWR�GR�PDWHULDO�YLQGR�GD�IRV-

VD�VpSWLFD��$�EDVHV�GRV�WDQTXHV�SRGHP�VHU�FRQVWLWXtGRV�HP�SHGUDV�RX�RXWUR�
PDWHULDO� FRP� D� H¿FLrQFLD� GH� ID]HU� D� GHJUDGDomR� GHVVD�PDWpULD��2V� SURMH-
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WRV�H�FRQVWUXo}HV�GHVVHV�¿OWURV�DQDHUyELRV�DWHQGHP�D�$%17�1%5���������
�È9,/$��������
� 2V�¿OWURV��)LJXUD����VmR�SUHHQFKLGRV�FRP�PDWHULDO�FRP�JUDX�GH�YD-
]LRV� EHP�DFHQWXDGR�� TXH� SHUPDQHFH� SDUDGR��1HVVH� OHLWR� Ki� IRUPDomR�GH�
ORGR�ELROyJLFR��2�HVJRWR�p�GHSRVLWDGR�DR�SHUFRUUHU�RV�YD]LRV�QR�PHLR�GH�
VXSRUWH��HP�FRQWDWR�FRP�R�ORGR�UHWLGR��$9,/$��������

)LJXUD����)LOWUR�DQDHUyELR
 

                                                                

)RQWH��È9,/$�������

� 2�PHLR�GH�VXSRUWH�WHP�FRPR�REMHWLYR�DFXPXODU�JUDQGHV�TXDQWLGDGH�
GH�ELRPDVVD��DWXDU�FRPR�EDUUHLUD�ItVLFD�SDUD�TXH�RV�VyOLGRV�QmR�VDLDP�GR�
VLVWHPD�GH� WUDWDPHQWR�H�DMXGDU�QR�HVFRDPHQWR�GR� UHDWRU��3RU�HVVHV�PRWL-
YRV��XPD�ERD�HVFROKD�GR�PDWHULDO�XWLOL]DGR�QR�PHLR�GH�VXSRUWH�p�SULPRUGLDO�
�È9,/$��������
� (VVHV�PHLRV� GH� VXSRUWH� SRGHP� VHU� FRQVWUXtGRV� GH� HVFyULD� GH� DOWR�
IRUQR��EDPEX��DQpLV�GH�SOiVWLFRV�HQWUH�RXWURV�PDWHULDLV��PDV�R�PDLV�XVXDO�p�
D�EULWD�Q����È9,/$��������

2.4. Saneamento básico no município de Paty do Alferes

6HJXQGR�GDGRV�GR�,QVWLWXWR�%UDVLOHLUR�GH�*HRJUD¿D�H�(VWDWtVWLFD�±�,%*(�
��������VRPHQWH�������GRV�GRPLFtOLRV�GH�3DW\�GR�$OIHUHV�WHP�HVJRWD-

PHQWR�VDQLWiULR�DGHTXDGR��HVWDQGR�QD�����SRVLomR�HQWUH�RV����PXQLFtSLRV�GR�
(VWDGR�GR�5LR�GH�-DQHLUR��H�RV�UHODWyULRV�GR�3ODQR�0XQLFLSDO�GH�6DQHDPHQWR�
%iVLFR�GH�3DW\�GR�$OIHUHV�PRVWUDP�TXH�QmR�H[LVWH�WUDWDPHQWR�GH�HVJRWR�QR�
PHVPR��7RGR�HVJRWR�p�ODQoDGR�GLUHWDPHQWH�QRV�ULRV�H�DÀXHQWHV��&(,9$3��
������
� 3DW\�GR�DOIHUHV�WHP�TXDVH�XPD�LQWHUQDomR�D�FDGD�PLO�KDELWDQWHV�SRU�
GLDUUHLD��,%*(���������1~PHURV�HVVHV�TXH�SRGHP�VHU�UHGX]LGRV�FRP�XPD�
FROHWD�H�WUDWDPHQWR�GH�HVJRWR�DGHTXDGR��)LJXUDV���H����
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)LJXUD����/DQoDPHQWR�GH�HVJRWR�H�iJXDV��������)LJXUD����6DtGD�GH�HVJRWR�LQ�QDWXUD�GD�HP�
SOXYLDLV�GHVDWLYDGD�3DW\�GR�$OIHUHV��������������������(7(�QR�5LR�8Ei�3DW\�GR�$OIHUHV

������������������������� � ������)RQWH��&(,9$3�����������������������

2.5 Condições e Padrões de Lançamento do Esgoto nos Rios

2�ODQoDPHQWR�GR�HVJRWR�GLUHWR�DRV�ULRV�VHP�R�VHX�GHYLGR�WUDWDPHQWR�FDX-
VD�GHVWUXLo}HV�DPELHQWDLV�OHVDQGR�R�FOLFR�QDWXUDO�GRV�ULRV��0,5$1'$��

������
5HVtGXRV�QmR�ELRGHJUDGiYHLV��UHVtGXRV�FRQWHQGR�PHWDLV�QRFLYRV��UHVtGXRV�
RUJkQLFRV� VXVSHQVRV�� HQWUH� RXWURV�� VmR� IUHTXHQWHPHQWH� ODQoDGRV� VHP� WUD-
WDPHQWR��PDV�YDOH� IULVDU�TXH� VDQHDPHQWR�EiVLFR�p�XP�GLUHLWR�DVVHJXUDGR�
SHOD�&RQVWLWXLomR�)HGHUDO�SRU�HVWDU� OLJDGRV�D� VD~GH�H�KLJLHQH�GR�FLGDGmR�
�0,5$1'$��������
� 3DUD�R�ODQoDPHQWR�GLUHWR�QRV�ULRV�H�FyUUHJRV��R�&RQVHOKR�1DFLRQDO�
GR�0HLR�$PELHQWH���&21$0$��DWUDYpV�GD�UHVROXomR�Q������GH����GH�PDLR�
GH�������GLVS}H�VREUH�DV�FRQGLo}HV�H�SDGU}HV�GH�ODQoDPHQWRV�GH�HÀXHQWHV��
HVVD�UHVROXomR�FRPSOHPHQWD�H�DOWHUD�D�UHVROXomR�Q�������GH����GH�PDUoR�GH�
�����GR�&21$0$��&21$0$��������
� $V�GLUHWUL]HV�SDUD�DV�FRQGLo}HV�H�SDGU}HV�GH�HÀXHQWHV�RULXQGRV�GH�
VLVWHPDV�GH�WUDWDPHQWR�HVJRWR�VDQLWiULR�p�FRQIHULGD�QD�6HomR�,,,�GD�UHVROX-
omR�Q�������(VVH�HÀXHQWH�WHP�GHYH�REWHU�RV�VHJXLQWHV�SDGU}HV��S+�HQWUH���H�
���WHPSHUDWXUD�DEDL[R�GH�����&��'HPDQGD�%LRTXtPLFD�GH�2[LJrQLR���'%2�
��GLDV������&��Pi[LPR�GH�����PJ�/�H�PDWHULDLV�ÀXWXDQWHV�LQH[LVWHQWHV��&2-
1$0$��������

3. EFICIÊNCIA DA FOSSA SÉPTICA E FILTRO ANAERÓBIO

2V�UHVXOWDGRV�REWLGRV�QHVVH�HVWXGR�GHPRQVWUDP�XP�ERP�GHVHPSHQKR�H�
HVWmR�DGHTXDGDV�D�$%17�1%5������������GD�$%17��$9,/$��������

&RP�D�XWLOL]DomR�GRV�DQpLV�GH�SOiVWLFR�IRUDP�REWLGRV�XPD�UHGXomR�WRWDO�GH�
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��������SDUD�VyOLGRV�VXVSHQVRV�WRWDLV��667������������GH�GLPLQXLomR�GH�
'HPDQGD�%LRTXtPLFD�GH�2[LJrQLR��'%2��H�����������GH�GLPLQXLomR�GH�
'HPDQGD�4XtPLFD�GH�2[LJrQLR��'42���1RV�WHVWHV�FRP�RV�FXERV�GH�HVSXPD�
WHYH�XP�UHQGLPHQWR�GH����������GH�667������������GH�HUUDGLFDomR�GH�
'42�H�UHPRomR�GH�����������GH�'%2��2�¿OWUR�GH�EULWD�Q����WLYHUDP�RV�
PHOKRUHV�UHVXOWDGRV��FRP�PHOKRU�HOLPLQDomR�GH�FRU�H�WXUELGH]��UHPRomR�GH�
��������������������GH�'42�H�����������GH�'%2��2�S+�DSUHVHQWDGR�
QHVVHV�¿OWURV�¿FRX�HP�WRUQR�GH����$9,/$��������
� )RL�DYDOLDGR�D�WDPEpP�D�PDQXWHQomR�GH�FDGD�PHLR�GH�VXSRUWH�GHV-
VHV�¿OWURV��1RV�¿OWURV�IHLWRV�FRP�DQpLV�GH�SOiVWLFR�H�EULWD�DSUHVHQWRX�XPD�
PDLRU�IDFLOLGDGH�QD�OLPSH]D��GLIHUHQWH�GRV�¿OWURV�FRP�FXERV�GH�HVSXPD�TXH�
WHP�TXH�VHU�WURFDU�SHULRGLFDPHQWH��$YDOLDQGR�R�FXVWR�GRV�PDWHULDLV��D�EUL-
WD�Q����DSUHVHQWD�R�PHOKRU�SUHoR��WRUQDQGR�R�FXVWR�EHQHItFLR�PHOKRU��SRLV�
DSUHVHQWD�PHOKRUHV�UHVXOWDGRV�WpFQLFRV��PHOKRU�PDQXWHQomR�H�OLPSH]D�H�QmR�
QHFHVVLWD�GH� WURFDV�SHULyGLFDV� LJXDO�DRV�¿OWURV�IHLWRV�GH�FXERV�GH�HVSXPD�
�$9,/$��������

3.1. Sistema de esgotamento sanitário no município de Paty do Alferes 

2�PXQLFtSLR�GH�3DW\�GR�$OIHUHV�GLVS}H�GH�UHGH�FROHWRUD�XQLWiULD��RX�VHMD��R�HVJRWR�H�DV�iJXDV�SOXYLDLV�GLYLGHP�D�PHVPD�UHGH�FROHWRUD��$V�REUDV�
GH�LPSODQWDomR�H�PDQXWHQomR�GHVVDV�UHGHV�VmR�GH�UHVSRQVDELOLGDGH�SUHIHL-
WXUD�GR�PXQLFtSLR��$�SUHIHLWXUD�QmR�SRVVXL�FDGDVWURV�H�GDGRV�UHIHUHQWHV�D�
WHPSRV�GH�H[LVWrQFLD��PDQXWHQomR��GLkPHWUR�GDV� WXEXODo}HV��GLPHQVLRQD-
PHQWRV�GR�PHVPR��&(,9$3��������
� 1DV�¿JXUDV���H���VmR�UHWUDWDGDV�R�VLVWHPD�GH�HVJRWDPHQWR�VDQLWiULR�
GD�VHGH�GR�PXQtFLSLR�H�GR�VHX�GLVWULWR�GH�$YHODU�

)LJXUD����(VTXHPD�GR�6(6�GD�VHGH�GR�PXQLFtSLR�GH�3DW\�GR�$OIHUHV�

)RQWH��&(,9$3�������
)LJXUD����(VTXHPD�GR�6(6�GR�GLVWULWR�GH�$YHODU�

  

  
)RQWH��&(,9$3�������
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� &RQIRUPH�PRVWUDGR�QD�¿JXUD����R�PXQLFtSLR�GLVS}H�GH�XPD�HVWDomR�
GH�WUDWDPHQWR�GH�HVJRWR��PDV�GHYLGR�D�SUREOHPDV�HVWUXWXUDLV�LVVR�HQFRQWUD-
�VH�LQRSHUiYHO��&(,9$3��������
� &RPR�QmR�Ki�WUDWDPHQWR��WRGR�HÀXHQWH�p�ODQoDGR�LQ�QDWXUD�QR�SULQFL-
SDO�ULR�GR�PXQLFtSLR�H�HP�FRUSRV�G¶DJXDV�SUy[LPRV�GR�ORFDO�RQGH�IRL�JHUDGR�
�&(,9$3��������
� 2�3ODQR�0XQLFLSDO� GH�6DQHDPHQWR�%iVLFR� �306%�� GHVHQYROYLGR�
SDUD�R�PXQLFtSLR��HP�������WUD]�SURMHo}HV�D�FXUWR��PpGLR�H�ORQJR�SUD]R�SDUD�
D�XQLYHUVDOL]DomR�H�XP�VLVWHPD�GH�HVJRWDPHQWR�VDQLWiULR�H¿FD]�FRQIRUPH�DV�
WDEHODV���D���

7DEHOD����,QYHVWLPHQWRV�SDUD�XQLYHUVDOL]DomR�GR�6(6�QR�GLVWULWR�VHGH�

)RQWH��&(,9$3�������
7DEHOD����&XVWR�GH�PDQXWHQomR�GR�6(6�QR�GLVWULWR�VHGH�

)RQWH��&(,9$3�������
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7DEHOD����,QYHVWLPHQWRV�SDUD�XQLYHUVDOL]DomR�GR�6(6�QR�GLVWULWR�$YHODU�

)RQWH��&(,9$3�������
7DEHOD����&XVWR�GH�PDQXWHQomR�GR�6(6�QR�GLVWULWR�$YHODU�

)RQWH��&(,9$3�������

� 1R�PXQLFtSLR�GH�3HWUySROLV��YL]LQKR�DR�PXQLFtSLR�GH�3DW\�GR�$O-
IHUHV�����IDPtOLDV�GR�EDLUUR�UXUDO�GR�%RQ¿P�JDQKDUDP�R�VLVWHPD�GH�IRVVDV�
VpSWLFDV�H�¿OWURV�DQDHUyELRV�QXPD�SDUFHULD�GD�3UHIHLWXUD��(PDWHU�D�GD�FRQ-
FHVVLRQiULD�ÈJXDV�GR�,PSHUDGRU��&DGD�XPD�GDV�IRVVDV�VpSWLFDV�FXVWRX�HP�
PpGLD�5��������GH�PDWHULDO��¿FDQGR�D�PDQXWHQomR�SHULyGLFD�SRU�FRQWD�GR�
PRUDGRU��'$66,(��������
� $� HFRQRPLD� GH� 3DW\� GR�$OIHUHV� DSUHVHQWD� XP� 3,%� SHU� FDSLWD� GH�
5�����������H�XP�,'+�GH��������RFXSDQGR�D�SRVLomR�����HQWUH�RV����PXQL-
FtSLRV�GR�(VWDGR�GR�5LR�GH�-DQHLUR��H�SRVLomR�������HQWUH�RV������PXQLFt-
SLRV�GR�SDtV��PRVWUDQGR�D�QHFHVVLGDGH�XUJHQWH�GH�XP�SODQR�GH�VDQHDPHQWR�
H¿FD]�FRQGL]HQWH�FRP�D�HFRQRPLD�GR�PXQLFtSLR��,%*(���������

4. DIMENSIONAMENTO
4.1. Dimensionamento tanque séptico

2�PXQLFtSLR�GH�3DW\�GR�$OIHUHV�VH�DGHTXD�D�$%17�1%5���������QD�LQ-
GLFDomR�GR�XVR�GR�VLVWHPD�GR�WDQTXH�VpSWLFR�SRU�WHU�iUHD�GHVSURYLGD�GH�
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UHGH�S~EOLFD�GH�HVJRWR�H�FRPR�DOWHUQDWLYD�SDUD�WUDWDPHQWR�QDV�iUHDV�DWHQGL-
GDV�GH�UHGH�FROHWRUD��$%17�1%5�������������
� $�$%17�1%5���������UHFRPHQGD�GLVWkQFLDV�PtQLPDV�SDUD�D�FRQV-
WUXomR�GRV�WDQTXHV�VpSWLFRV��VHQGR������PHWURV�GH�FRQVWUXo}HV��OLPLWHV�GH�
WHUUHQR��VXPLGRXURV��YDODV�GH�LQ¿OWUDomR�H�UDPDO�SUHGLDO�GH�iJXD����PHWURV�
GH�iUYRUHV�H�GH�TXDOTXHU�SRQWR�GH�UHGH�S~EOLFD�GH�DEDVWHFLPHQWR�GH�iJXD�
H����PHWURV�GH�SRoRV�IUHiWLFRV�H�GH�FRUSRV�GH�iJXD�GH�TXDOTXHU�QDWXUH]D�
�$%17�1%5�������������
� 3DUD�R�GLPHQVLRQDPHQWR�GRV�WDQTXHV�VpSWLFDV��IRUDP�XWLOL]DGRV�RV�
GDGRV�GD�TXDQWLGDGH�GH�GRPLFtOLRV�QR�PXQtFLSLR�VHJXQGR�R�,%*(��2V�GDGRV�
DSUHVHQWDP�XP�WRWDO�GH������TXDQWLGDGH�GH�GRPLFtOLRV�SDUWLFXODUHV�H�SRSX-
ODomR�HVWLPDGD�GH���������FRP�XPD�PpGLD�GH�DSUR[LPDGDPHQWH���PRUDGR-
UHV�SRU�GRPLFtOLR��,%*(��������
� 2�YROXPH�GR�WDQTXH�VpSWLFR�p�GDGR�SHOD�IyUPXOD��$%17�1%5�������
������
9� ��������1��&7���.�/I��
(P�TXH�

��9� �YROXPH�~WLO��HP�OLWURV�
��1� �Q~PHUR�GH�SHVVRDV�RX�XQLGDGHV�GH�FRQWULEXLomR�
��&� �FRQWULEXLomR�GH�GHVSHMRV��HP�OLWUR�SHVVRD�[�GLD�RX�HP�OLWUR�XQLGDGH�
[�GLD��YHU�7DEHOD����
��7� �SHUtRGR�GH�GHWHQomR��HP�GLDV��YHU�7DEHOD����
��.� �WD[D�GH�DFXPXODomR�GH�ORGR�GLJHULGR�HP�GLDV��HTXLYDOHQWH�DR�WHPSR�
GH�DFXPXODomR�GH�ORGR�IUHVFR��YHU�7DEHOD���
��/I� �FRQWULEXLomR�GH�ORGR�IUHVFR��HP�OLWUR�SHVVRD�[�GLD�RX�HP�OLWUR�XQL-
GDGH�[�GLD��YHU�
7DEHOD����

� 2V�YDORUHV�GD�FRQWULEXLomR�GH�GHVSHMRV��SHUtRGR�GH�GHWHQomR�� WD[D�
GH�DFXPXODomR�GH�ORGR�GLJHULGR�H�FRQWULEXLomR�GH�ORGR�IUHVFR�VmR�REWLGRV�
DWUDYpV��UHVSHFWLYDPHQWH��GDV�WDEHODV�GD�$%17�1%5������������
&RQVLGHUDQGR�XPD�FDVD�SDGUmR�PpGLR�FRP���KDELWDQWHV�� WHPSHUDWXUD�Pt-
QLPD����&�H� LQWHUYDOR�GH� OLPSH]D�GH�XP�DQR� WHPRV�SDUD�FDGD� UHVLGrQFLD�
�,%*(��������&(,9$3��������
� &RQWULEXLomR�GH�GHVSHMRV����[����� �����OLWURV

9 ���������������[��������[���
9 ������OLWURV�RX������Pñ

������������$GRWDQGR��VHJXQGR�D�WDEHOD����XPD�SURIXQGLGDGH�GH������PHWURV��VHUi�
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QHFHVViULD�XPD�iUHD�GH�����Pð�SDUD�D�FRQVWUXomR�GR�WDQTXH�VpSWLFR�

�����'LPHQVLRQDPHQWR�¿OWUR�DQDHUyELR
            

3DUD�R�GLPHQVLRQDPHQWR�GR�¿OWUR�DQDHUyELR�DWHQGHPRV�D�HTXDomR�REWLGD�
QD�$%17�1%5�����������

9X� �����1&7�
(P�TXH�

��9X� �YROXPH�~WLO�GR�OHLWR�¿OWUDQWH��HP�OLWURV��
��1� �Q~PHUR�GH�FRQWULEXLQWHV��
��&� �FRQWULEXLomR�GH�GHVSHMRV�FRQIRUPH�WDEHOD���
��7� �WHPSR�GH�GHWHQomR�KLGUiXOLFD�FRQIRUPH�WDEHOD���

� 2V�YDORUHV�GD�FRQWULEXLomR�GH�GHVSHMRV�H�WHPSR�GH�GHWHQomR�KLGUiX-
OLFR�VmR�REWLGRV�DWUDYpV��UHVSHFWLYDPHQWH��GDV�WDEHODV�GD�1%5����������
$GRWDQGR�RV�PHVPRV�FULWpULRV�GR�GLPHQVLRQDPHQWR�GR�WDQTXH�VpSWLFR��RE-
WpP�VH�

9X� �����[���[�����[��
9X� �����OLWURV�RX�����Pñ
$WHQGHQGR�R�YROXPH�~WLO�PtQLPR�VROLFLWDGR�SHOD�QRUPD��REWpP�VH�
9X� ������OLWURV�RX�����Pñ

5. CONCLUSÃO

1HVVH�HVWXGR�IRL�YLVWR�R�PpWRGR�GH�XWLOL]DomR�GH�IRVVDV�VpSWLFDV�H�¿OWURV�
DQDHUyELRV�FRPR�XPD�SRVVtYHO�VROXomR�SDUD�R�WUDWDPHQWR�GH�HVJRWR�GR�

PXQLFtSLR�GH�3DW\�GR�$OIHUHV�WHQGR�HP�YLVWD�TXH�HOH�QmR�GLVS}H�GH�QHQKXP�
VLVWHPD�GH�WUDWDPHQWR��
� 2�PXQLFtSLR�UHDOL]RX�HP������XP�SODQR�PXQLFLSDO�GH�VDQHDPHQWR�
EiVLFR� RQGH� IRL� UHWUDWDGD� WRGD� D� VLWXDomR� DWXDO��1HOH�PRVWUD� RV� LQ~PHURV�
SUREOHPDV�TXH�DTXL�IRUDP�UHODWDGRV�SDUD�XQLYHUVDOL]DU�GH�IRUPD�HIHWLYD�R�
WUDWDPHQWR�GR�HVJRWR�VDQLWiULR�DWUDYpV�GH�LPSODQWDomR�GH�HVWDo}HV�GH�WUDWD-
PHQWR�GH�HVJRWR��
� &RPR�D�FROHWD�H�WUDWDPHQWR�GR�HVJRWR�VDQLWiULR�H�GH�UHVSRQVDELOLGD-
GH�GR�PXQLFtSLR��H�VHJXQGR�GDGRV�GR�,%*(��R�PHVPR�QmR�GLVS}H�GH�XPD�
HFRQRPLD�SDUD�D�LPSODQWDomR�GR�SODQR�PXQLFLSDO�GH�VDQHDPHQWR�EiVLFR��DV�
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IRVVDV�VpSWLFDV�H�¿OWURV�DQDHUyELRV��HP�SDUFHULD�GR�PXQtFLSH�FRP�D�SUHIHL-
WXUD��PRVWUD�VH�YLiYHO�FRPR�VROXomR�LQLFLDO�SDUD�PHOKRUHV�ODQoDPHQWRV�GH�
HVJRWR�QRV�FRUSRV�KtGULFRV�
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3DW\�'R�$OIHUHV�±�5-��������'LVSRQtYHO�HP��KWWS���FHLYDS�RUJ�EU�VDQHDPHQ-
WR�SPVE�ÀXPLQHQVHV�SPVE�SDW\�GR�DOIHUHV�SGI��$FHVVR� HP�� ��� GH�PDUoR�
GH������
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�����

&216(/+2�1$&,21$/�'2�0(,2�$0%,(17(�±�&21$0$��5HVR-
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JRY�EU�SRUW�FRQDPD�OHJLDEUH�FIP"FRGOHJL �����$FHVVR�HP�����GH�0DLR�GH�
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'$66,e��&��)RVVD�VpSWLFD�PHOKRUD�D�TXDOLGDGH�GH�YLGD�H�DMXGD�QD�SUHVHUYD-
omR��*���*ORER�5XUDO��������'LVSRQtYHO�HP��KWWS���J��JORER�FRP�HFRQRPLD�
DJURQHJRFLRV�QRWLFLD���������IRVVD�VHSWLFD�PHOKRUD�TXDOLGDGH�GH� �YLGD�H-
�DMXGD�QD�SUHVHUYDFDR�KWPO��$FHVVR�HP�����GH�DEULO�GH������

(;$0(��6DQHDPHQWR�EiVLFR�p�GHWHUPLQDQWH�SDUD�D�HFRQRPLD�GH�XP�SDtV��
������ 'LVSRQtYHO� HP�� KWWSV���H[DPH�DEULO�FRP�EU�EORJ�LQVWLWXWR�PLOOHQLXP�
VDQHDPHQWR�EDVLFRHGHWHUPLQDQWH� SDUD�D�HFRQRPLD�GH�XP�SDLV��� $FHVVR�
HP�����GH�PDUoR�GH������

),1(3��7UDWDPHQWR�GH�(VJRWR�6DQLWiULR�SRU�SURFHVVR�DQDHUyELR�H�GLVSRVLomR�
FRQWURODGD�QR�VROR��������'LVSRQtYHO�HP��KWWSV���ZZZ�¿QHS�JRY�EU�LPDJHV�
DSRLR�H�¿QDQFLDPHQWR�KLVWRULFR�GH�SURJUDPDV�SURVDE�SURVDEFDPSRV¿QDO�
SGI��$FHVVR�HP�����GH�PDUoR�GH�����

,&/(,�� 5HVtGXRV�� 7UDWDPHQWR� H� GHVWLQDomR�� ������ 'LVSRQtYHO� HP�� KWWS���
ZZZ�LFOHL�RUJ�EU�UHVLGXRV�VLWH�"SDJHBLG �����$FHVVR� HP�� ��� GH�PDUoR� GH�
������

,167,7872�%5$6,/(,52�'(�*(2*5$),$�(�(67$7Ë67,&$��� ,%*(��
3DW\�GR�$OIHUHV��������'LVSRQtYHO�HP��KWWSV���FLGDGHV�LEJH�JRY�EU�EUDVLO�UM�
SDW\�GR�DOIHUHV�SDQRUDPD��$FHVVR�HP����GH�PDUoR�GH������

/(,�1����������(VWDEHOHFH�DV�GLUHWUL]HV�QDFLRQDLV�SDUD�R�VDQHDPHQWR�EiVLFR�
H�SDUD� D�SROtWLFD� IHGHUDO�GH� VDQHDPHQWR�EiVLFR��'H���GH� MDQHLUR�GH�������
'LVSRQtYHO� HP��KWWS���ZZZ�SODQDOWR�JRY�EU�FFLYLOB���BDWR���������������
OHL�O������KWP��$FHVVR�HP�����GH�DEULO�GH������

0,5$1'$��0��3��6��3ROXLomR�(P�'HFRUUrQFLD�'R�/DQoDPHQWR�(P�&XU-
VRV�'¶iJXD�'H�(VJRWRV�6DQLWiULRV�6HP�3UpYLR�7UDWDPHQWR��������'LVSRQt-
YHO� HP�� KWWS���ZZZ�PS�JR�JRY�EU�SRUWDOZHE�KS���GRFV�UVXGRXWULQDB���SGI��
$FHVVR�HP������������

75$7$�%5$6,/��2�TXH�p�VDQHDPHQWR"�������'LVSRQtYHO�HP��KWWS���ZZZ�
WUDWDEUDVLO�RUJ�EU�VDQHDPHQWR�R�TXH�H�VDQHDPHQWR��$FHVVR�HP�������������

75$7$�%5$6,/��&RPR�p�R�FHQiULR�GR�VDQHDPHQWR�EiVLFR�HP�iUHD�UXUDO"�
������'LVSRQtYHO�HP��KWWS���ZZZ�WUDWDEUDVLO�RUJ�EU�EORJ������������R�VDQH-
DPHQWR�HP�DUHD�UXUDO���$FHVVR�HP�������������
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CAPÍTULO II

ANÁLISE DAS CAUSAS E SOLUÇÃES PARA ADMI-
NISTRAÇÃO DE INUNDAÇÕES URBANAS NA RE-
GIÃO DA PRAÇA DA BANDEIRA/RJ

Jefferson Breno Lomenha Pereira 
Iara da Silva de Almeida

Bruno Matos de Farias 
Rachel Cristina Santos Pires 

RESUMO

2�PXQGR�HVWi�SDVVDQGR�SRU�XP�SHUtRGR�KLVWyULFR�RQGH�D�PDLRU�FRQFHQ-
WUDomR� HQFRQWUDVVH� QDV� JUDQGHV� iUHDV� XUEDQDV� �FHQWURV� XUEDQRV��� R�

SRYR�EUDVLOHLUR��SRU�VXD�YH]��WHP�VH�FRQFHQWUDGR�HP�VXDV����FDSLWDLV��HVVD�
FRQFHQWUDomR�HP�PDLRU�SDUWH�RFRUUH�SRU�FDXVD�GD�JUDQGH�PLJUDomR�SRSXOD-
FLRQDO��PLJUDomR�HVWD�TXH�WHP�VH�DFHOHUDGR�GHYLGR�D�PDLRUHV�RSRUWXQLGDGHV�
GH�HPSUHJR�H�TXDOLGDGH�GH�YLGD�QRV�FHQWURV�XUEDQRV��3RUHP�HVVD�PLJUDomR��
WHP�JHUDGR�PXLWDV�PD]HODV��HQWUH�HODV��R�FUHVFLPHQWR�GHVRUJDQL]DGR�GDV�
FLGDGHV��HVVD�DXVrQFLD�GH�SODQHMDPHQWR�DIHWD�GLUHWDPHQWH�WRGDV�DV�FDPDGDV�
VRFLDLV��PDLV�JUDYHPHQWH�D�PDLV�SREUH��,QXQGDo}HV��IHQ{PHQR�QDWXUDO��SUR-
YRFDGDV�SULQFLSDOPHQWH�SRU�FKXYDV�LQWHQVDV�H�FRQWtQXDV��2�IHQ{PHQR�p�IUH-
TXHQWH�H�SRGH�RFRUUHU�GHYLGR�UHVXOWDGR�GH�XPD�FKXYD�TXH�QmR�IRL�VX¿FLHQ-
WHPHQWH�DEVRUYLGD�SHOR�VROR�RX�GH�RXWUDV�IRUPDV�GH�HVFRDPHQWR��FDXVDQGR�
WUDQVERUGDPHQWRV��WrP�VH�WRUQDGR�PDLV�IUHTXHQWHV�GHYLGR�j�Pi�RFXSDomR�
GD�FLGDGH��D�VHUYLoRV�GH�PDQXWHQomR�LQH¿FLHQWHV��PDX�JHUHQFLDPHQWR�GRV�
UHFXUVRV�KtGULFRV�H�D�LUUHVSRQVDELOLGDGH�GD�SRSXODomR�FRP�R�GHVFDUWH�GH�VHX�
GHWULWR��$�UHJLmR�HVWXGDGD�QHVWH�DUWLJR��p�D�UHJLmR�GD�3UDoD�GD�%DQGHLUD��QD�
FLGDGH�GR�5LR�GH�-DQHLUR��(VWD�FLGDGH�SRVVXL�XPD�JUDQGH�FRQFHQWUDomR�GH�
KDELWDQWHV��SRVVXLQGR������PLOK}HV�GH�KDELWDQWHV��$�UHJLmR�FRPS}H�D�3UDoD�
GD�%DQGHLUD��/HRSROGLQD�H�R�HQWRUQR�GR�0DUDFDQm��iUHD�FRP�JUDQGH�WD[D�GH�
RFXSDomR��ÀX[R�GH�SHVVRDV��IRFR�GH�FRQVWDQWHV�H�FUtWLFDV�HQFKHQWHV�H�SDUD�
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PLQLPL]DU�HVWHV�SUREOHPDV�D�SUHIHLWXUD�UHDOL]RX�REUDV�GH�PDFURGUHQDJHP�
QD�UHJLmR��2�REMHWLYR�GHVWH�DUWLJR�p�DQDOLVDU�RV�SUREOHPDV�GDV�FRQVWDQWHV�
LQXQGDo}HV�QD�UHJLmR�GD�SUDoD�GD�%DQGHLUD��LGHQWL¿FDQGR�DV�SULQFLSDLV�FLU-
FXQVWDQFLDV�FDXVDGRUDV�GH�LQXQGDo}HV��GL¿FXOGDGHV�LQVWLWXFLRQDLV�SUHVHQ-
WHV�� Do}HV� WRPDGDV�SHOR�JRYHUQR�SDUD� VROXFLRQDU�R�SUREOHPD�� DQDOLVH�GR�
SODQR�GH�DomR�H[HFXWDGR�SDUD�VROXFLRQDU�R�SUREOHPD�H�VHU�XP�DUWLJR�TXH�
IDFLOLWH�D�FRPSUHHQVmR�GR�WHPD�HVWXGDGR��WHQGR�HP�YLVWD�D�HQRUPH�TXDQWL-
GDGH�GH�ELEOLRJUD¿DV�UHODFLRQDGDV�DR�HVWXGR�GH�LQXQGDo}HV�HP�iUHD�XUEDQD��
D�HVFDVVH]�GH�XP�PDWHULDO�VREUH�D�UHJLmR�HVWXGDGD��SRQWXDQGR�RV�SULQFLSDLV�
WySLFRV�VREUH�R�WHPD�

1. INTRODUÇÃO

A SRSXODomR�GR�%UDVLO�WHP�DSUHVHQWDGR�JUDQGH�FUHVFLPHQWR�DR�SDVVDU�GRV�DQRV��GH�DFRUGR�FRP�R�,QVWLWXWR�%UDVLOHLUR�GH�*HRJUD¿D�H�(VWDWtVWLFD�±�
,%*(�HVWLPDVVH�TXH�D�SRSXODomR�GR�%UDVLO�FKHJRX�DR�YDORU�GH�������PLOK}HV�
GH�KDELWDQWHV�HP�MXOKR�GH�������XP�HQRUPH�DXPHQWR�TXDQGR�FRPSDUDPRV�
FRP�R�VHQVX�UHDOL]DGR�HP������RQGH�D�SRSXODomR�EUDVLOHLUD�HUD�HVWLPDGD�HP�
������PLOK}HV�GH�KDELWDQWHV��5$026��������
� &RQIRUPH� OHYDQWDPHQWR� UHDOL]DGR� SHOR� ,%*(�� WRGDV� DV� ��� FDSLWDLV�
MXQWDV�DEULJDP������PLOK}HV�GH�KDELWDQWHV��R�TXH�UHSUHVHQWD�������GD�SRSX-
ODomR�GH�WRGR�WHUULWyULR�GR�SDtV��2�5LR�GH�-DQHLUR�SHUWHQFH�D�XP�JUXSR�GRV�WUrV�
HVWDGRV�PDLV�SRSXORVRV�GR�%UDVLO�SRVVXLQGR������PLOK}HV�GH�KDELWDQWHV�SHU-
GHQGR�DSHQDV�SDUD�VmR�3DXOR�FRP������PLOK}HV�GH�KDELWDQWHV�H�0LQDV�*HUDLV�
FRP����PLOK}HV�GH�KDELWDQWHV��2�SUy[LPR�VHQVX�SRSXODFLRQDO�GR�,%*(�VHUi�
UHDOL]DGR�HP������� HVSHUDVVH�XP�JUDQGH�DXPHQWR�SRSXODFLRQDO�� DFHQWXDGR�
SHODV�LPLJUDo}HV�RFRUULGDV�SHOD�FULVH�SROtWLFD�GH�SDtVHV�YL]LQKRV�GD�$PpULFD�
GR�6XO��5$026��������
� 2�FUHVFLPHQWR�FRQWLQXR�GD�SRSXODomR�QDV�JUDQGHV�PHWUySROHV��VLPXO-
WDQHDPHQWH�FRP�D�DXVrQFLD�GH�SODQHMDPHQWR�H�SROtWLFDV�KDELWDFLRQDLV�H¿FD-
]HV��WHP�JHUDGR�XPD�VLWXDomR�SUHRFXSDQWH��GHYLGR�D�FUHVFHQWH�RFXSDomR�GH�
ORFDLV�FRQVLGHUDGDV�GH�ULVFR�D�YLGD�KXPDQD��DVVLP�DXPHQWDQGR�R�Q~PHUR�GH�
WUDJpGLDV�HP�UHJL}HV�GH�HQFRVWDV�H�iUHDV�SUy[LPDV�D�JUDQGHV�YROXPHV�GH�iJXD��
'HYHPRV�UHVVDOWDU�TXH�D�RFXSDomR�LQGHYLGD�GH�iUHDV�XUEDQDV��RFRUUH�SRU�WRGDV�
DV�FODVVHV�VRFLDLV�H�QmR�VRPHQWH�SHOD�IUDomR�GD�SRSXODomR�FRP�PHQRV�UHFXUVR�
¿QDQFHLUR��78&&,��������628=$�	�27721,��������5$026��������
� (VWH�FUHVFLPHQWR�SRU�YH]HV�RFRUUH�GH�IRUPD�GHVRUJDQL]DGR�H�VHP�SOD-
QHMDPHQWR��LPSDFWDP�GLUHWDPHQWH�QRV�UHFXUVRV�KtGULFRV��JHUDQGR�LQXQGDo}HV�
�5$026��������
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� 2�FUHVFLPHQWR�GHVRUJDQL]DGR�H�SRU�FRQVHTXrQFLD��D�RFXSDomR�GHVRU-
GHQDGD�GH�iUHDV�XUEDQDV��p�XP�SUREOHPD�UHFRUUHQWH�QD�KLVWyULD�GDV�JUDQGHV�
PHWUySROHV���RFRUUH�VREUHWXGR�GHYLGR�j�FRQWLQXD�PLJUDomR�SDUD�FLGDGHV��QR�
TXDO�D�SRSXODomR�GR�FDPSR�EXVFD�PHOKRUHV�RSRUWXQLGDGHV�GH�HPSUHJR��PR-
UDGLD��VD~GH��HWF��3RUHP�HVWH�FRQVWDQWH�FUHVFLPHQWR�SRSXODFLRQDO�GDV�FLGDGHV�
WHP�JHUDGR�XP�SURFHVVR�GH�XUEDQL]DomR�VHP�SODQHMDPHQWR��Mi�TXH�IDOWD�PR-
UDGLD��R�GHVHPSUHJR�FUHVFHQWH��H�D�IDOWD�GH�VHUYLoRV�EiVLFRV�JHUDP�H[FOXVmR��
IRUoDQGR�DVVLP�DV�SHVVRDV�D�VH�FRQFHQWUDUHP�QDV�IDYHODV�H�SHULIHULDV��78&-
&,��������
� $�RFXSDomR�VHP�SODQHMDPHQWR�GH�iUHDV�XUEDQDV�WHP�FDXVDGD�GLYHU-
VRV�LPSDFWRV�VRFLDLV�H�DPELHQWDLV�QDV�PDLV�GLYHUVDV�PHWUySROHV�EUDVLOHLUDV�H�
GR�PXQGR�D�IRUD��HVWH�FRQVWDQWH�FUHVFLPHQWR�GDV�IDYHODV�H�SHULIHULDV�VHP�R�
GHYLGR�SODQHMDPHQWR�WHP�RFDVLRQDGR�GHVPDWDPHQWRV�GH�HQFRVWDV��RFXSDomR�
LQGHYLGD�GD�IDL[D�GH�LQXQGDomR�SUy[LPD�DRV��ULRV��D�HGL¿FDomR�GH�FDOoDGDV�H�
R�DVIDOWDPHQWR�GH�UXDV�WHP�LPSHGLGR�D�iJXD�GH�SHQHWUDU�QR�VROR�H�R�GHVFDUWH�
GH�PDWHULDLV�GLYHUVRV�QRV�ULRV�RX�SUR[LPLGDGHV��DOpP�GH�QD�DWXDOLGDGH�D�VR-
FLHGDGH�WHP�FRQVXPLGR�SURGXWRV�HP�GHPDVLD��FRP�LVVR�H[WUDLQGR�UHFXUVRV�
GD�QDWXUH]D�HP�XPD�YHORFLGDGH�H�HVFDOD�EHP�PDLRU�TXH�D�SRVVLELOLGDGH�GH�
UHSRVLomR�QDWXUDO�GHVWHV�UHFXUVRV��628=$�	�27721,��������
� &RQVHTXHQWHPHQWH�D�JHUDomR�GH�UHVtGXRV�DXPHQWRX�GH� WDO�PDQHLUD�
TXH�XOWUDSDVVD�H�PXLWR�R�YROXPH�TXH�D�QDWXUH]D�SRGH�RV�DEVRUYHU��(VWDV�VmR�
DV�DWLYLGDGHV�TXH�WHP�DJUDYDGR�D�IRUPD��DXPHQWR�GD�IUHTXrQFLD�H�H[WHQVmR�
GDV�LQXQGDo}HV��DOpP�GH�FRQWULEXLU�SDUD�TXH�RV�ULRV�HVWHMDP�FDGD�YH]�SROXt-
GRV��628=$�	�27721,��������
� $�IDOWD�WRWDO�GH�SODQHMDPHQWR�H�D�DGRomR�GH�VROXo}HV�LQH¿FLHQWHV�TXH�
FRPEDWHP�DSHQDV�RV�VLQWRPDV�H�QmR�DV�FDXVDV��LQÀXHQFLDP�GLUHWDPHQWH�QR�
DJUDYDPHQWR�GR�SUREOHPD�GDV�LQXQGDo}HV�XUEDQDV��$�FRQVHTXrQFLD�GH�WRGR�
HVWH�GHVFDVR�VH�UHÀHWH�FRPR�LPSDFWRV�VRFLDLV��HFRQ{PLFRV�H�VDQLWiULRV��DV�
HQFKHQWHV� FDXVDP� WUDQVWRUQRV� j� SRSXODomR�� SRGHP� WUDQVPLWLU� GRHQoDV� GH�
SURSDJDomR�KtGULFD��FDXVDU�WUDQVWRUQRV�D�URWLQD�GD�FLGDGH��GDQRV�DR�SDWULP{-
QLR�S~EOLFR�H�DWp�PRUWH��78&&,��������628=$�	�27721,��������
� 2�WHPD�HVWXGDGR�WHP�GLYHUVRV�IDWRUHV�TXH�FRODERUDP�SDUD�R�DJUDYD-
PHQWR�GD�VLWXDomR�H�SUHMXt]R�SDUD�D�SRSXODomR�GH�iUHDV�XUEDQDV��D�FUHVFHQWH�
IUHTXrQFLD�GH�LQXQGDo}HV��WRUQD�VH�JUDGDWLYDPHQWH�PDLV�LPSRUWDQWH�R�HVWXGR�
H�XWLOL]DomR�DGHTXDGR�GDV�iUHDV��YLVDQGR�PLQLPL]DQGR�VH�RV�LPSDFWRV�
� 2�PpWRGR�DSOLFDGR�QR�GLDJQyVWLFR�GD�%DFLD�+LGURJUi¿FD�DTXL�HVWX-
GDGD�DWHQGHUi�DV�VHJXLQWHV�HWDSDV��
� ,��$YDOLDomR�GDV�Do}HV�HVWUXWXUDLV�GH�FRQWUROH�GH�LQXQGDo}HV�GD�%DFLD�
+LGURJUi¿FD�HP�HVWXGR�
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� ,,��$QiOLVH�H�GLVFXVVmR�VREUH�D�SUREOHPiWLFD�GDV�HQFKHQWHV�QD�EDFLD�
HVWXGDGD��
� ,,,��$QiOLVH�H�GLVFXVVmR�GH�DXWRUHV�GH�DUWLJRV�VREUH�R�WHPD�DQDOLVDGR�
� 2�SUHVHQWH�DUWLJR�WHP�FRPR�SURSRVWD�D�LGHQWL¿FDomR�GDV�SULQFLSDLV�
FDXVDV�GRV�SUREOHPDV�GDV�HQFKHQWHV�QXPD�EDFLD�KLGURJUi¿FD�XUEDQD�H�VXDV�
LQWHU�UHODo}HV��$�ORFDOL]DomR�HVFROKLGD�SDUD�HVWXGR�IRL�D�3UDoD�GD�%DQGHLUD��
$�UHJLmR�FRPS}H�D�3UDoD�GD�%DQGHLUD��/HRSROGLQD�H�R�HQWRUQR�GR�0DUDFDQm��
iUHD�PXLWR� XUEDQL]DGD� H� IRFR� GH� FRQVWDQWHV� H� FUtWLFDV� HQFKHQWHV�� JHUDQGR�
VLWXDo}HV�GH�FDODPLGDGH�S~EOLFD��1R�LQWXLWR�GH�PLQLPL]DU�HVWHV�SUREOHPDV��D�
3UHIHLWXUD�UHDOL]RX�GLYHUVDV�Do}HV�YLVDQGR�GH�D�PHOKRULD�GD�PDFURGUHQDJHP�
H�PLFUR�GUHQDJHP�GD�UHJLmR�

2. REVISÃO BIBLIOGRÁFICA
2.1 Distribuição de Águas 
 

2�%UDVLO�SRVVXL�XPD�JUDQGH�GLVSRQLELOLGDGH�GH�iJXD��VHJXQGR�HVWLPDWLYDV��HP� VHX� WHUULWyULR� FRQFHQWUDVVH�����GH� WRGD� iJXD�GRFH� VXSHU¿FLDO� GR�
SODQHWD� WHUUD�� HVWH�HQRUPH� UHFXUVR�QDWXUDO�D� VHU�DSOLFDGR�SDUD�R�GHVHQYRO-
YLPHQWR� HFRQ{PLFR�� � SDUD�R� HVWtPXOR� j� HFRQRPLD�� HQWUHWDQWR� � H[LVWH�XPD�
GLVWULEXLomR� � GHVLJXDO� GR� � YROXPH� H� GLVSRQLELOLGDGH� GH� UHFXUVRV� KtGULFRV��
HQTXDQWR�XP�KDELWDQWH�GR�$PD]RQDV�WHP�DFHVVR�D����������P��KDE��DQR�GH�
iJXD�GLVSRQtYHLV��XP�KDELWDQWH�GD�iUHD�PHWURSROLWDQD�GR�HVWDGR�GH�6mR�3DXOR�
WHP�DFHVVR�D�����P��KDE��DQR�GH�iJXD�GLVSRQtYHLV�H�HQTXDQWR�XP�KDELWDQWH�
GD�PHWUySROH�GR�HVWDGR�GR�ULR�GH�MDQHLUR�WHP���������P��KDE��DQR�GH�iJXD�
�0$&+$'2��������
� (VVD�GLVSDULGDGH�WUD]�LQ~PHURV�SUREOHPDV�HFRQ{PLFRV�H�VRFLDLV��HV-
SHFLDOPHQWH�OHYDQGR�VH�HP�FRQWD�D�GLVSRQLELOLGDGH�GHPDQGD�H�VD~GH�KXPD-
QD� QDV� UHJL}HV� GH� SHULIHULD� GDV� JUDQGHV� UHJL}HV�PHWURSROLWDQDV� GR�%UDVLO��
HVVH�p�XP�HQRUPH�SUREOHPD�DPELHQWDO�GR�LQtFLR�GH�VpFXOR�;;,�QR�%UDVLO��
3RUWDQWR��VDQHDPHQWR�EiVLFR��WUDWDPHQWR�GH�HÀXHQWHV��HVJRWR���UHFXSHUDomR�
GH� LQIUDHVWUXWXUD� H� GH�PDQDQFLDLV� VmR� SULRULGDGHV� IXQGDPHQWDLV� QR�%UDVLO�
�0$&+$'2��������
� 2�(VWDGR�GR�5LR�GH�-DQHLUR�HVWi�LQWHLUDPHQWH�LQVHULGR�QD�5HJLmR�+L-
GURJUi¿FD��5+��$WOkQWLFR�6XGHVWH��FXMD�GLVSRQLELOLGDGH�KtGULFD� UHSUHVHQWD�
DSHQDV�������GR� WRWDO�QDFLRQDO��QmR�SRVVXL�XPD�VLWXDomR�TXH�FRQVLJD�VHU�
FDUDFWHUL]DGD� FRPR� FRQIRUWiYHO� D� ORQJR� SUD]R�� VREUHWXGR� VH� FRPSDUDGD� D�
RXWURV�HVWDGRV�GD�IHGHUDomR��0$&+$'2��������
� $�GLVWULEXLomR�SRSXODFLRQDO�H�DV�SURMHo}HV�GH�LQFUHPHQWR�GDV�GLYHU-



33

C
A

PÍ
TU

LO
 II

 - 
A

N
Á

LI
SE

 D
A

S 
C

A
U

SA
S 

E 
SO

LU
Ç

Ã
ES

 P
A

R
A

 A
D

M
IN

IS
TR

A
Ç

Ã
O

 D
E 

IN
U

N
D

A
Ç

Õ
ES

 
U

R
B

A
N

A
S 

N
A

 R
EG

IÃ
O

 D
A

 P
R

A
Ç

A
 D

A
 B

A
N

D
EI

R
A

/R
J

VDV�GHPDQGDV�VHWRULDLV��LQFOXLQGR�DTXHOD�GHFRUUHQWH�GR�DXPHQWR�GD�SRSXOD-
omR��GHYHP�VHU�FRQVLGHUDGDV�FRPR�IDWRUHV�GH�SUHVVmR�VREUH�R�UHFXUVR�KtGULFR�
GLVSRQtYHO��0$&+$'2��������

2.2 Urbanização Mundial

2�GHVHQYROYLPHQWR�GD�IRUPDomR�GH�FLGDGHV�WHP�RFRUULGR�Mi�HP�WHPSRV�GD�LGDGH�GD�SHGUD��1HVWH�SHUtRGR�HODV�VHPSUH�HVWLYHUDP�UHODFLRQDGDV�D�iUH-
DV�UXUDLV��FDPSR���SRLV�SUHFLVDYDP�GRV�EHQV�SURGX]LGRV�GHVWD�SDUD�D�VREUH-
YLYrQFLD�GD�HVSpFLH��2�FUHVFLPHQWR�FRQVWDQWH�GRV�KDELWDQWHV�GR�SODQHWD�DFDU-
UHWD�XP�DXPHQWR�QD�GHPDQGD�GH�EHQV�H�VHUYLoRV�H�GH�YiULRV�RXWURV�UHTXLVLWRV�
HVVHQFLDLV�j�VXD�VREUHYLYrQFLD��78&&,��������628=$�	�27721,��������
� 8UEDQL]DomR� p� D� H[SDQVmR� GH� FLGDGHV�� EHP� FRPR� HP� SRSXODomR� H�
H[WHQVmR�GH�VHX�WHUULWyULR��e�R�SURFHVVR�RQGH�R�HVSDoR�UXUDO�VH�WUDQVIRUPD�HP�
HVSDoR�XUEDQR��'HVVH�PRGR��FLGDGH�p� WRGR�DJORPHUDGR�XUEDQR�TXH�HQYRO-
YHQGR�FDUDFWHUtVWLFDV�FXOWXUDLV��HFRQ{PLFDV�H�VRFLDLV�HP�XP�PHVPR�PHLR��2�
GHVHQYROYLPHQWR�XUEDQR�Vy�VH�LQWHQVL¿FRX�PHVPR��D�SDUWLU�GR�VpFXOR�;9,,,�
GXUDQWH�D�UHYROXomR�IUDQFHVD�H�SRVWHULRUPHQWH�D�UHYROXomR�LQGXVWULDO��ID]HQ-
GR� DVVLP�� R� FDPSR�D� SDVVDU� D� VHU� GHSHQGHQWH�GD� FLGDGH�� SRLV� QDV� FLGDGHV�
TXH�YmR�VDLU�DV�RUGHQV�TXH�LQÀXHQFLDUmR�WRGR�R�WHUULWyULR�PXQLFLSDO��78&&,��
������628=$�	�27721,��������
� 2� SURFHVVR� GH� XUEDQL]DomR� GR� SHUtRGR� GH� GHVHQYROYLPHQWR� LQGXV-
WULDO�RFRUUHX�JUDoDV�jV�FRQGLo}HV�GH�HVWUXWXUD�GLVSRQtYHLV�QR� WHUULWyULR�GDV�
FLGDGHV��GHQWUH�DV�TXDLV�p�SRVVtYHO�GHVWDFDUD�LQGXVWULDOL]DomR�H�R�r[RGR�UXUDO�
UHVXOWDQWH�GHVVH�SURFHVVR��Ç[RGR�UXUDO�p�XP�IHQ{PHQR�FDUDFWHUtVWLFR�GH�SD-
tVHV�GHVHQYROYLGRV�H�UHIHUH�VH�DR�PRYLPHQWR�GH�PLJUDomR�GH�KDELWDQWHV�GR�
FDPSR�±�JHUDOPHQWH�FRQVLGHUDGDV�GH�PHQRU� VXVWHQWDELOLGDGH� ��SDUD�RXWUDV�
UHJL}HV�� HP� EXVFD� GH�PHOKRUHV� FRQGLo}HV� GH� YLGD��1R� FDVR� HVSHFt¿FR� GR�
SURFHVVR�GH�XUEDQL]DomR��D�PRWLYDomR�SDUD�R�r[RGR�UXUDO�DFHOHUDGR�H�LQWHQVR�
HVWi�UHODFLRQDGD�j�LQGXVWULDOL]DomR�QD�PHGLGD�HP�TXH�HVWD�SURSRUFLRQD�XPD�
PRGHUQL]DomR�GDV�UHODo}HV�GH�WUDEDOKR�QR�FDPSR��FXOPLQDQGR�QD�VXEVWLWXL-
omR�GD�PmR�GH�REUD�GR�KRPHP�SHOD�PiTXLQD��$�FRQVHTXrQFLD�IRL�D�PLJUDomR�
H�FRQFHQWUDomR�GD�SRSXODomR�UXUDO�QDV�PHWUySROHV��ORFDLV�RQGH�H[LVWLDP�PH-
OKRUHV�FRQGLo}HV�GH�VXVWHQWDELOLGDGH��e�LPSRUWDQWH�GHVWDFDU��QR�HQWDQWR��TXH�
DV�FLGDGHV�DSUHVHQWDP�GL¿FXOGDGHV�HP�DEVRUYHU�HVVH�FRQWLQJHQWH�PLJUDWyULR�
PDVVLYR��R�TXH�UHVXOWD�QR�VXUJLPHQWR�GH�KDELWDo}HV�LUUHJXODUHV�H�GH�SRXFD�RX�
QHQKXPD�LQIUDHVWUXWXUD��FRPR�p�R�FDVR�GDV�IDYHODV��3RGHPRV��DVVLP��D¿UPDU�
TXH� D� LQGXVWULDOL]DomR� DXPHQWD� D� YHORFLGDGH� GD� XUEDQL]DomR� GD� VRFLHGDGH�
�78&&,��������628=$�	�27721,��������
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� 1R�TXH� WDQJH�DR�DVSHFWR� WHUULWRULDO�FRQWHPSRUkQHR��R�HVSDoR� UXUDO�
DSUHVHQWD�PDLRU�DPSOLWXGH�HP� UHODomR�DR�XUEDQR�� ,VVR� VH�GHYH�DR� IDWR�GH�
TXH��QR�FDPSR��DV�DWLYLGDGHV�GHVHQYROYLGDV�±�FRPR�D�DJURSHFXiULD��HVSDoR�
DJUiULR���R�H[WUDWLYLVPR�PLQHUDO�H�YHJHWDO��DOpP�GD�GHOLPLWDomR�GH�iUHDV�GH�
SUHVHUYDomR�DPELHQWDO�H�ÀRUHVWDV�HP�JHUDO�±�H[LJHP�JUDQGHV�H[WHQV}HV�GH�
WHUUD��$SHVDU�GLVVR��VRE�XPD�yWLFD�SRSXODFLRQDO�H�GH�SURGXWLYLGDGH�HFRQ{PL-
FD�FDSLWDOLVWD��R�HVSDoR�XUEDQR�VH�VREUHS}H�DR�FDPSR��78&&,��������628-
=$�	�27721,��������

2.2.1 Urbanização no território brasileiro

A SRSXODomR�GH�iUHDV�XUEDQD�GR�%UDVLO�WHP�FUHVFLGR�FRQVLGHUDYHOPHQWH��QDV�~OWLPDV�GpFDGDV��D�WD[D�GH�PLJUDomR�GH�SHVVRDV�GR�FDPSR�SDUD�DV�
FLGDGHV�WHP�DXPHQWDGR��HVWH�SURFHVVR�VH�DFHOHURX�DSyV�D�GpFDGD�GH�������$�
SRSXODomR�TXH�UHVLGH�HP�iUHDV�XUEDQDV�QR�%UDVLO�p�GH�����HP�SURSRUomR�DR�
FDPSR��(VWH�GHVHQYROYLPHQWR�FRQFHQWUDVVH�PDLV�HP�iUHDV�PHWURSROLWDQDV�H�
FLGDGH�TXH�VmR�SRORV�UHJLRQDLV��78&&,��������
� 'HYLGR�D�DFHOHUDomR�GHVWH�SURFHVVR��DOJXQV�HIHLWRV�QRFLYRV�ID]HP�VH�
VHQWLU�HP�WRGD�HVWUXWXUD�XUEDQD�UHODWLYD�D�UHFXUVRV�KtGULFRV��GHVGH�R�IRUQHFL-
PHQWR�GH�iJXD��SDVVDQGR�SHOR�WUDWDPHQWR�GH�HÀXHQWHV��HVJRWR��H�HVFRDPHQWR�
GH�iJXDV�SOXYLDLV��628=$�	�27721,��������
�� 2�DQWLJR�SODQHMDPHQWR�GH�RFXSDomR�GD�iUHD�XUEDQD�QR�%UDVLO��QmR�
FRQVLGHUDYD�DV�SDUWLFXODULGDGHV�GD�GUHQDJHP�XUEDQD��TXH�RFDVLRQDP�JUDQGHV�
LQIRUW~QLRV�H�GHVSHVDV�SDUD�D�VRFLHGDGH��GHYLGR�D�FUHVFHQWH�RFRUUrQFLD�GH�
LQXQGDo}HV�H�RXWURV�HIHLWRV���628=$�	�27721,��������

2.2.2 Urbanização da cidade do Rio de Janeiro

A &LGDGH�GH�6mR�6HEDVWLmR�GR�5LR�GH� -DQHLUR� IRL� IXQGDGD�QR�GLD����GH�PDUoR�GH�������R�REMHWLYR�GH�VXD� IXQGDomR� IRL�H[SXOVDU�RV� IUDQFHVHV�
GD�UHJLmR�GD�%DLD�GH�*XDQDEDUD��RQGH�HOHV�Mi�KDELWDYDP�D�PDLV�GH����DQRV��
$QWHV�GR�VpFXOR�;,;��D�FLGDGH�GR�5LR�GH�-DQHLUR�HUD�EDVWDQWH�GHQVD�H�KHWH-
URJrQLFD��WHQGR�HP�YLVWDV�DV�QHFHVVLGDGHV�GD�pSRFD��FRPR�GHIHVD��D�IDOWD�GH�
WUDQVSRUWHV�FROHWLYRV�H�D�JUDQGH�TXDQWLGDGH�GH�HVFUDYRV��D�PDLRU�SDUFHOD�GD�
SRSXODomR��� �0,&(/,��������628=$�	�)58782=2��������025(,5$��
������$%5(8�������
� 'HVGH�R�DQR�GH�������D�FLGDGH�HQIUHQWD�XPD�FULVH�KDELWDFLRQDO��FDX-
VDGD�SRU�XPD�JUDQGH�FRQFHQWUDomR�SRSXODFLRQDO�QR�VHX�FHQWUR��GHYLGR�D�HVWH�
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FUHVFLPHQWR�SRSXODFLRQDO�GHVFRQWURODGR��DV�iUHDV�GH�VXE~UELR�FRPHoDUDP�D�
VHU�RFXSDGDV�QR�VpFXOR�;,;��LQLFLDOPHQWH�WLYHUDP�iUHDV�ORWHDGDV�SRU�HPSUH-
HQGHGRUHV�DR�ORQJR�GD�OLQKD�IpUUHD��$�VHSDUDomR�GRV�XVRV�H�FODVVHV�VRFLDLV�
LQLFLRX�VH�D�SDUWLU�GD�LPSOHPHQWDomR�GR�WUDQVSRUWH�FROHWLYR��R�ERQGH�SRU�DQL-
PDLV��������H�R�WUHP�D�YDSRU���������$�FLGDGH�QHVWH�SHUtRGR�GH�WHPSR��SRGLD�
VHU�GLYLGLGD�HP�WUrV�SDUWHV��R�Q~FOHR��RQGH�SUHGRPLQDYDP�DV�DWLYLGDGHV�QmR�
UHVLGHQFLDLV�H�RV�FRUWLoRV��RV�EDLUURV�GD�]RQD�VXO��VHQGR�RFXSDGRV�SHOD�FODVVH�
ULFD�H�QREUH�H�RV�VXE~UELRV�GD�]RQD�QRUWH��RFXSDGR�SRU�LQG~VWULDV��SREUHV��HWF��
$�SDUWLU�GH�������D�LPLJUDomR�SRUWXJXHVD�WRPRX�FDUiWHU�TXDVH�TXH�H[FOXVL-
YDPHQWH�XUEDQR�H��DR�FRQWUiULR�GH�DOHPmHV�H�LWDOLDQRV�TXH�YLQKDP�SDUD�WUD-
EDOKDU�QD�DJULFXOWXUD��RV�SRUWXJXHVHV�RFXSDYDP�FRP�PDLRU�IUHTXrQFLD�iUHDV�
XUEDQDV���0,&(/,��������628=$�	�)58782=2��������025(,5$��������
$%5(8�������
� (P�������DR�DVVXPLU�D�SUHIHLWXUD�GD�FLGDGH�GR�5LR�GH�-DQHLUR��3HUHLUD�
3DVVRV�VH�YLD�GLDQWH�GH�GLYHUVRV�SUREOHPDV�XUEDQRV�TXH�QHFHVVLWDYDP�GH�LQ-
WHUYHQomR��GH�XP�ODGR�R�FHQWUR�GD�FLGDGH�TXH�HVWDYD�VXSHUSRSXORVR��DORFDGR�
HP�XPD� HVWUXWXUD� GH� IRUPDWR� FRORQLDLV�� VRIULD� FRP�GLYHUVDV� HSLGHPLDV� GH�
GRHQoDV�H�QHFHVVLWDYD�GH�XPD�XUJHQWH�LQWHUYHQomR�XUEDQtVWLFD��'H�RXWUR��D�
H[SDQVmR�GD�FLGDGH�HP�GLUHomR�DRV�VXE~UELRV��HP�H[SDQVmR��TXH�YLQKD�RFRU-
UHQGR�GHVGH�R�VpFXOR�;,;��GHPDQGDYD�HVIRUoRV�SDUD�D�SURPRomR�GH�PHOKR-
UHV�FRQGLo}HV�GH�YLGD�DRV�PRUDGRUHV��9LVDQGR�R�VDQHDPHQWR��HPEHOH]DPHQWR�
H�PRGHUQL]DomR�GD�FLGDGH��FRP�PDLRU�IRFR�QR�R�FHQWUR�GD�FLGDGH�GR�5LR�GH�
-DQHLUR��YLWULQH�GR�%UDVLO�SDUD�R�PXQGR��$V�UHIRUPDV�HPSUHHQGLGDV�QDV�iUHDV�
FHQWUDLV��DLQGD�TXH��QmR�WHQKDP�VLGR�GLUHWDPHQWH�UHVSRQViYHLV�SHOD�RFXSDomR�
GDV�iUHDV�VXEXUEDQDV��DJUDYRX�HVWD�VLWXDomR��$�SROtWLFD�GH�GHPROLo}HV�H[SXO-
VRX�PLOKDUHV�GH�SHVVRDV�GDV�iUHDV�GH�FHQWUDLV�TXH�VHJXLUDP�SDUD�PRUURV�H�
iUHDV�SHULIpULFDV��FRQWULEXLQGR�SDUD�R�DGHQVDPHQWR�SRSXODFLRQDO�GH�PXLWRV�
EDLUURV���0,&(/,��������628=$�	�)58782=2��������025(,5$��������
$%5(8�������
� 1R�DXJH�GD�LQGXVWULDOL]DomR��HQWUH�DV�GpFDGDV�GH������H�������D�UH-
JLmR�VXGHVWH�FRPHoRX�D�UHFHEHU�JUDQGH�TXDQWLGDGH�GH�SHVVRDV�TXH�PLJUDYDP�
GH�RXWUDV�UHJL}HV��VREUHWXGR�QRUGHVWLQRV��HP�EXVFD�GH�PHOKRUHV�FRQGLo}HV�
GH�YLGD�H�WUDEDOKR��&RP�D�PHOKRULD�HVWUXWXUDO�GH�RXWUDV�UHJL}HV�GR�SDtV��H�RV�
SUREOHPDV� UHVXOWDQWHV�GD� VXSHUSRSXODomR�QDV�JUDQGHV� FLGDGHV�� D�PLJUDomR�
QRUGHVWLQD�GLPLQXLX�FRQVLGHUDYHOPHQWH��(PERUD�5LR�GH�-DQHLUR�H�6mR�3DXOR�
FRQWLQXHP�VHQGR�LPSRUWDQWHV�SRORV�GH�DWUDomR���0,&(/,��������628=$�	�
)58782=2��������025(,5$��������$%5(8�������
� (QWUH�RV�DQRV�GH������H�������PDLV�GH�����PLOKmR�GH�LPLJUDQWHV�GH�
3RUWXJDO� YLHUDP� SDUD� R�%UDVLO�� �0,&(/,�� ������ 628=$�	�)58782=2��
������025(,5$��������$%5(8�������
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2.2.3 Ocupação Desordenada

e�XP�IHQ{PHQR�VRFLDO�H�JHRJUi¿FR�TXH�RFRUUH�HP�FRQVHTXrQFLD�GD�IRUPD�GHVRUGHQDGD�TXH�RV�VHUHV�KXPDQRV�RFXSDP�XPD�GHWHUPLQDGD�iUHD�RX�
OXJDU��GH�PDQHLUD�TXH�QmR�RFRUUHX�SODQHMDPHQWR�SUpYLR�SDUD�D�UHDOL]DomR�GD�
RFXSDomR��HVWH�WLSR�GH�RFXSDomR�SRGH�RFDVLRQDU�FRQVHTXrQFLDV�DR�DPELHQWH�
H�RV�SUySULRV�RFXSDQWHV�GD�UHJLmR��D�ORQJR�RX�PpGLR�D�SUD]R��628=$�	�
27721,��������
� (VVH�FUHVFLPHQWR�GHVFRQWURODGR�PLJUDomR�GD�SRSXODomR�HP�XP�SH-
UtRGR�GH�SRXFR� WHPSR�� WHYH� FRPR�SULQFLSDO� FRQVHTXrQFLD� D� RFXSDomR�GH�
iUHDV�XUEDQDV�GH�IRUPD�GHVRUJDQL]DGD��iUHDV�HVWDV�TXH�UHFHEHUDP�XP�HQRU-
PH�Q~PHUR�GH�PRUDGRUHV�VHP�HVWDUHP�SUHYLDPHQWH�SUHSDUDGDV��$�IDOWD�GH�
XP�SODQHMDPHQWR� SDUD� R� FRQVWDQWH� FUHVFLPHQWR� SRSXODFLRQDO� QRV� FHQWURV�
XUEDQRV�ID]�FRP�TXH�QmR�H[LVWD�ORFDLV�SUHYLDPHQWH�DGHTXDGRV�SDUD�D�SR-
SXODomR��VHP�D�H[LVWrQFLD�GH�OXJDUHV�SDUD�VH�DORFDUHP��D�SRSXODomR�SDVVD�D�
RFXSDU�ORFDLV�FRQVLGHUDGRV�LQDSURSULDGRV�SDUD�D�YLGD�KXPDQD��FRPR��SODQt-
FLHV�ÀXYLDLV��PDUJHQV�GH�FyUUHJRV�H�ULRV���HQFRVWDV��PRUURV�H�UHJL}HV�PDLV�
SHULIpULFDV��'HVVH�PRGR��DV�RFXSDo}HV�GHVRUGHQDGDV��RFDVLRQDP��R�VXUJL-
PHQWR�GH�IDYHODV��RFXSDomR�HP�iUHD�GH�HQFRVWDV�H�PRUURV���D�RFXSDomR�GDV�
SODQtFLHV�ÀXYLDLV��iUHD�ORFDOL]DGDV�D�PDUJHQV�GH�FyUUHJRV�H�ULRV��H�GH�RXWURV�
DVVHQWDPHQWRV� LUUHJXODUHV�� WDLV�FRPR� ORWHDPHQWRV�FODQGHVWLQRV�H�iUHDV�GH�
ULVFR��628=$�	�27721,��������
� $LQGD�H[LVWHP�GLYHUVRV�RXWURV�SUREOHPDV�DPELHQWDLV�RFDVLRQDGRV�
SHOD�XUEDQL]DomR�FRPR�D�LPSHUPHDELOL]DomR�GR�VROR��LPSHGLQGR�D�DEVRUomR�
GH�iJXD�SHOR�VROR���SROXLomR�YLVXDO��SROXLomR�VRQRUD��DOWHUDo}HV�FOLPiWLFDV�
�GHYLGR�D�SROXLomR��� DXVrQFLD�GH� VDQHDPHQWR� �GHYLGR�D� IRUPD�TXH� IRUDP�
RFXSDGRV�GLYHUVDV�DUHV�GD�FLGDGH���IDOWD�DGHTXDGD�GH�GHVWLQDomR�H�WUDWDPHQ-
WR�GRV� UHVtGXRV� VyOLGRV�� HIHLWR�HVWXID�� HQWUH�RXWURV� �628=$�	�27721,��
������

2.3 Características de Inundações

3DUD�PHOKRU�HQWHQGLPHQWR�H�FDUDFWHUL]DomR�VREUH� LQXQGDo}HV�H�R� ULVFR�
DVVRFLDGR�DR�PDO�HVFRDPHQWR�GH�iJXD�p�QHFHVViULR�R�HQWHQGLPHQWR�GH�

DOJXQV�WHUPRV�UHODFLRQDGRV�DR�WHPD��78&&,��������628=$�	�27721,��
������
� (Q[XUUDGD�p�XPD�HQRUPH�SDUFHOD�GH�iJXD�TXH�QmR�IRL�DEVRUYLGD�SHOR�
VROR�Mi�VDWXUDGR�RX�RXWUDV�SRU�IRUPDV�GH�HVFRDPHQWR��TXH�FRUUH�FRP�YLROrQ-
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FLD��HOD�SRGH�VHU�UHVXOWDGD�GH�FKXYDV��DEXQGDQWHV��iJXDV�VHOYDJHQV��DJXDoD�
RX�HQ[XUUR��78&&,��������628=$�	�27721,��������
�(QFKHQWHV�VmR�JUDQGH�DEXQGkQFLD�GH�iJXD�TXH�QmR�XOWUDSDVVDP�D�FRWD�Pi-
[LPD�GR�FDQDO��DVVLP�QmR�FDUDFWHUL]DQGR�XP�H[WUDYDVDPHQWR��GHYLGR�D�H[-
FHVVR�GH�FKXYDV��VXELGD�GH�PDUp�HWF���78&&,��������628=$�	�27721,��
������
� ,QXQGDomR� RX� FKHLD� p� XP� SURFHVVR� GH� ULVFR� QDWXUDO�� p� HQWHQGLGD�
FRPR�XP�SURFHVVR�SHULyGLFR�GH�H[WUDYDVDPHQWR�GH�XP�FXUVR�GH�iJXD�FXMR�
WUDQVERUGDPHQWR�DWLQJH�D�SODQtFLH�GH�LQXQGDomR�RX�D�iUHD�GH�YiU]HD��OHLWRV�
PDLRUHV�GRV�ULRV��TXH�p�DJUDYDGD�HP�iUHDV�XUEDQDV�GHYLGR�D�RFXSDomR�LUUH-
JXODU�GH�iUHDV�SUy[LPDV�DRV�ULRV��iUHDV�GH�YiU]HDV���VmR�SURYDGRV�SRU��XPD�
LQWHUDomR�GH�IDWRUHV��PHWHRUROyJLFRV�DWPRVIpULFD��WHPSHVWDGHV�UHSHQWLQDV��
FKXYDV�FRQWtQXDV�� LQWHUPLWHQWHV���KLGUROyJLFRV��LQ¿OWUDomR�QR�VROR��HVFRD-
PHQWR�VXSHU¿FLDO�VHJXLQGR�D�WRSRJUD¿D��SRURVLGDGH��VDWXUDomR��H�LQIUDHV-
WUXWXUD� XUEDQD� �IRUPD� GH� XVR� H� RFXSDomR� GR� VROR�� FRPR� XUEDQL]DomR� RX�
LPSHUPHDELOL]DomR�GR�VROR���78&&,��������628=$�	�27721,��������
� $ODJDPHQWR�p�XP�VLQ{QLPR�GH�LQXQGDomR�HP�iUHDV�XUEDQDV�p�XVDGR�
SRLV�QHVWHV�FDVRV�HVWmR�JHUDOPHQWH�DVVRFLDGRV�j�GH¿FLrQFLD�GR�VLVWHPD�GH�
GUHQDJHP�XUEDQR��78&&,��������628=$�	�27721,��������

2.3.1 Principais causas de Inundações

(QFKHQWHV� VmR�SURFHVVRV�QDWXUDLV�RQGH�R� ULR�SUHHQFKH�VHX� OHLWR�PDLRU��
GHYLGR�D�FKXYDV�IRUWHV��(VWH�WLSR�GH�HQFKHQWH��RFRUUH�QDV�JUDGHV�EDFLDV�

FRP�YD]mR�VXSHULRU�D�����NPð��VHQGR�XP�SURFHVVR�QDWXUD�GR�FLFOR�KLGUROy-
JLFR��2�LPSDFWR�FDXVDGR�VREUH�D�SRSXODomR�RFRUUH�SRU�FDXVD�GH�RFXSDo}HV�
LUUHJXODUHV�GH�iUHDV�GH�ULVFR��SRLV�D�VHTXrQFLD�GH�DQRV�VHP�TXH�VH�WHQKD�VX-
FHGLGR�HQFKHQWHV��VH�WRUQD�UD]mR�VX¿FLHQWH�SDUD�HPSUHViULRV�ORWHDUHP�iUHDV�
LQDGHTXDGDV�RX�GD�RFXSDomR�GH�UHJL}HV�ULEHLULQKDV��SHOD�SRSXODomR�FDUHQWH�
�EDL[D�UHQGD����78&&,��������
� 2�GHVHQYROYLPHQWR�XUEDQR�DOWHUD�D�FREHUWXUD�YHJHWDO�GR�VROR��D�UH-
PRYHQGR���GHYLGR�D�VXEVWLWXLomR�GD�FREHUWXUD�QDWXUDO�SRU�XPD�FREHUWXUD�LP-
SHUPHiYHO��RFRUUH�XPD�HQFROKLPHQWR�GD�HYDSRWUDQVSLUDomR��SHUGD�GH�iJXD�
GH�XPD�FRPXQLGDGH�RX�HFRVVLVWHPD�SDUD�D�DWPRVIHUD��FDXVDGD�SHOD�HYDSR-
UDomR�D�SDUWLU�GR�VROR�H�SHOD�WUDQVSLUDomR�GDV�SODQWDV���GDGR�TXH�D�VXSHUItFLH�
XUEDQD�QmR�UHWpP�iJXD�FRPR�D�FREHUWXUD�YHJHWDO��RFRUUH�XP�DFUpVFLPR�GD�
YD]mR�Pi[LPD��GHYLGR�DR�FUHVFLPHQWR�GD�FDSDFLGDGH�GH�HVFRDPHQWR�SRU�
FDXVD�GH�SDYLPHQWRV�LPSHUPHiYHLV�LPSHGHP�D�LQ¿OWUDomR�GH�iJXD�QR�VROR��
FRP�D�UHGXomR�GD�LQ¿OWUDomR�� �R�QtYHO�GR�OHQoRO�IUHiWLFR�WHQGH�D�GLPLQXLU�
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GHYLGR�D�LQH[LVWrQFLD�GH�DOLPHQWDomR��SULQFLSDOPHQWH�TXDQGR�D�iUHD�XUEDQD�
p�PXLWR�H[WHQVD���UHGX]LQGR�R�HVFRDPHQWR�VXEWHUUkQHR��78&&,��������
�� 2�YROXPH�GH�iJXD�TXH�GHL[D�GH�LQ¿OWUDU�¿FD�QD�VXSHUItFLH��SURYRFDQ-
GR�XP�DXPHQWR�QR�HVFRDPHQWR�SOXYLDO��DWUDYpV�GH�FRQGXWR�H�FDQDLV��DVVLP�R�
HVFRDPHQWR�VXSHU¿FLDO��WRUQDQGR�R�PDLV�UiSLGR��GLPLQXLQGR�DVVLP�R�WHPSR�
GH�GHVORFDPHQWR�GD�iJXD��'HVWD�IRUPD�DV�YD]}HV�Pi[LPDV�WDPEpP�DXPHQ-
WDP��78&&,��������
� 2�$XPHQWR�GD�SURGXomR�GH�PDWHULDO�VROLGR��VHGLPHQWR�H�UHVtGXRV�
VyOLGRV��OL[R��H�D�OLJDo}HV�FODQGHVWLQDV�GH�HVJRWR�WHP�FDXVDGR�D�SHUGD�GH�
TXDOLGDGH�GH�iJXD��Mi�TXH�SDUWH�GHVVH�PDWHULDO�p�WUDQVSRUWDGR�SDUD�GHQWUR�
GRV�ULRV�FDXVDQGR�FRQWDPLQDomR�GRV�DTXtIHURV��JUXSR�GH�IRUPDo}HV�JHROy-
JLFDV�TXH�SRGH�PDQWHU�iJXD�VXEWHUUkQHD��6mR�IRUPDGDV�SRU�URFKDV�SHUPHi-
YHLV�H�SRURVDV��DSWDV�D�FRQYHUVDU�H�FHGHU�iJXD���78&&,��������
� &RQIRUPH� R� FUHVFLPHQWR� VHP� FRQWUROH� GRV� FHQWURV� XUEDQRV� YHP�
RFRUUHQGR��VXD�LQIUDHVWUXWXUD�p�LPSODQWDGD�GH�IRUPD�GHVRUJDQL]DGD��FULDQGR�
GLYHUVDV�EDUUHLUDV�SDUD�R�HVFRDPHQWR�GH�iJXD��FRPR�SRQWHV�H�WDOXGHV�TXH�
REVWUXHP�R�HVFRDPHQWR��DLQGD�SRGHQGR�RFRUUHU�D�GLPLQXLomR�GD�VHomR�GR�
HVFRDPHQWR�GHYLGR�D�DWHUURV�RX�SRU�REVWUXomR�GH� ULRV��FRQGXWRV�H�FDQDLV�
GHYLGR� j� OL[R�� VHGLPHQWR� RX� REUDV� GH� GUHQDJHP� IHLWDV� LQDGHTXDGDPHQWH�
�78&&,��������

2.4 Poluição Hídrica

&RQKHFLGD�FRPR�SROXLomR�GDV�iJXDV��p�FDUDFWHUL]DGD�SHOD�LQWURGXomR�GH�
TXDOTXHU�WLSR�GH�PDWpULD��UHVSRQViYHO�SRU�DOWHUDU�DV�SURSULHGDGHV�TXt-

PLFDV�RX�ItVLFDV�GH�XPD�PROpFXOD�GH�iJXD��2V�SULQFLSDLV�UHVSRQViYHLV�SRU�
FDXVDU�GHVWD� IRUPD�GH�SROXLomR�p�R� ODQoDPHQWR�GH�PDWpULDV�SURYHQLHQWHV�
GH� LQGXVWULDLV�� HVJRWRV� FRPHUFLDLV� H� GRPpVWLFRV�� DOpP�GH�GLYHUVRV�RXWURV�
UHVtGXRV�VyOLGRV�� �2V�SUHMXt]RV�FDXVDGRV�SRU�HVVHV� ODQoDPHQWRV�VmR� WHUUt-
YHLV��YmR�GHVGH�FULVH�QR�IRUQHFLPHQWR�GH�iJXD�GD�UHJLmR��PRUWH�GH�HVSpFLHV�
DTXiWLFDV��DOpP�GR�FUHVFLPHQWR�GH�GLYHUVDV�GRHQoDV��628=$�	�27721,��
������
� 4XDQWR�PDLRUHV�H�PDLV�GHVRUGHQDGDV�IRU�XPD�FLGDGH��PHQRU�VHUi�R�
DFHVVR�DR�VDQHDPHQWR�EiVLFR�j�WRGD�SRSXODomR��R�TXH�SRU�VXD�YH]�FRQWUL-
EXL�SDUD�GLIXVmR�GD�SROXLomR�GDV�iJXDV�H�SUROLIHUDomR�GH�GLYHUVDV�GRHQoDV�
�628=$�	�27721,���������
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2.5 Drenagem Urbana 

2�DXPHQWR� VLJQL¿FDWLYR� GD� SRSXODomR� H� D� H[SDQVmR� LUUHJXODU� GRV� FHQ-
WURV�XUEDQRV� WHP�SURGX]LGR� LPSDFWRV� VLJQL¿FDWLYRV�QD� LQIUDHVWUXWXUD�

GH�UHFXUVRV�KtGULFRV��$�GUHQDJHP�p�R�JHUHQFLDPHQWR�GD�iJXD�GD�FKXYD�TXH�
HVFRD�QR�PHLR�XUEDQR�FRP�R�REMHWLYR�GH�PLQLPL]DU�RV�ULVFRV�GH�LQXQGDo}HV�
SRVVLELOLWDQGR�XP�GHVHQYROYLPHQWR�XUEDQR��VXD�IXQomR�SULQFLSDO�p�FROHWDU�
RV�HVFRDPHQWRV�VXSHU¿FLDLV�SURYHQLHQWHV�GRV�HYHQWRV�SOXYLRPpWULFRV�H�FRQ-
GX]LU�DWp�R�GHVWLQR�¿QDO��628=$�	�27721,��������

2.6 Controle de Enchentes

6HJXQGR�6RX]D�	�2WWRQL���������R�FRQWUROH�GH�HQFKHQWHV�VmR�PHGLGDV�GH�
FRUUHomR�H�SUHYHQomR�TXH�YLVDP�PLQLPL]DU�RV�GDQRV�GDV�LQXQGDo}HV��p�

D�JHVWmR�VXVWHQWiYHO�GDV�EDFLDV�KLGURJUi¿FDV��SRGHQGR�VHU�FODVVL¿FDGR�HP�
�� 0HGLGDV�HVWUXWXUDLV��TXH�FRUUHVSRQGHP�jV�REUDV�TXH�SRGHP�VHU�LP-
SODQWDGDV�YLVDQGR�D�FRUUHomR�H�RX�SUHYHQomR�GRV�SUREOHPDV�GHFRUUHQWHV�GH�
HQFKHQWHV�
� 0HGLGDV�QmR�HVWUXWXUDLV��DTXHODV�HP�TXH�VH�SURFXUD�UHGX]LU�RV�GD-
QRV�RX�DV�FRQVHTXrQFLDV�GDV�LQXQGDo}HV��QmR�SRU�PHLR�GH�REUDV��PDV�SHOD�
LQWURGXomR�GH�QRUPDV��UHJXODPHQWRV�H�SURJUDPDV�TXH�YLVHP��SRU�H[HPSOR��
D�FRQVFLHQWL]DomR�GD�SRSXODomR�SDUD�D�PDQXWHQomR�GRV�GLVSRVLWLYRV�GH�GUH-
QDJHP��

2.7    Plano Municipal de Saneamento Básico da cidade do Rio de Ja-
neiro e a Legislação 

A FRQVWLWXLomR� GD� 5HS~EOLFD� )HGHUDWLYD� GR� %UDVLO� GH� �� GH� RXWXEUR� GH�������³DVVHJXUDU�R�H[HUFtFLR�GRV�GLUHLWRV�VRFLDLV�H�LQGLYLGXDLV��D�OLEHU-
GDGH��D�VHJXUDQoD��R�EHP�HVWDU��R�GHVHQYROYLPHQWR��D�LJXDOGDGH�H�D�MXVWLoD�
FRPR�YDORUHV�VXSUHPRV�GH�XPD�VRFLHGDGH�IUDWHUQD��SOXUDOLVWD�H�VHP�SUHFRQ-
FHLWRV´� VHQGR�DVVLP�� p�GH� UHVSRQVDELOLGDGH�� HQWUH�RXWUDV�GLYHUVDV� DWULEXL-
o}HV��GD�XQLmR�LQVWLWXLU�GLUHWUL]HV�SDUD�R�GHVHQYROYLPHQWR�GH�iUHDV�XUEDQDV��
LQFOXVLYH�KDELWDomR��VDQHDPHQWR�EiVLFR�H�WUDQVSRUWHV�XUEDQRV´��³GD�8QLmR��
GRV�(VWDGRV��GR�'LVWULWR�)HGHUDO�H�GRV�0XQLFtSLRV��³SURPRYHU�SURJUDPDV�GH�
FRQVWUXomR�GH�PRUDGLDV�H�D�PHOKRULD�GDV�FRQGLo}HV�KDELWDFLRQDLV�H�GH�VDQH-
DPHQWR�EiVLFR´��H�GR�VLVWHPD�~QLFR�GH�VD~GH��³SDUWLFLSDU�GD�IRUPXODomR�GD�
SROtWLFD�H�GD�H[HFXomR�GDV�Do}HV�GH�VDQHDPHQWR�EiVLFR´��%5$6,/���������
2�SUHVHQWH�3ODQR�0XQLFLSDO�GH�6DQHDPHQWR�%iVLFR�GD�FLGDGH�GR�ULR�GH�MD-
QHLUR�IRL�EDVHDGR�H�DGDSWDGR�GR�3ODQR�'LUHWRU�GH�0DQHMR�GH�ÈJXDV�3OXYLDLV�
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GD�FLGDGH�GR�5LR�GH�-DQHLUR��HODERUDGR�SHOD�)XQGDomR�5LR�ÈJXDV�H�&RQVyU-
FLR�+LGURVWXGLR���)&7+��+LGURVWXGLR�(QJHQKDULD�/WGD�±�)XQGDomR�&HQWUR�
7HFQROyJLFR�GH�+LGUiXOLFD��
� 2�3ODQR�0XQLFLSDO�GH�6DQHDPHQWR�%iVLFR�±�'UHQDJHP�H�0DQHMR�GH�
$JXDV�3OXYLDLV�8UEDQDV�WHP�FRPR�REMHWLYR�p�D�JHVWmR�FRUUHWD�H�VXVWHQWiYHO�
GDV�iJXDV�SOXYLDLV�GD�UHJLmR�GR�5LR�GH�-DQHLUR��SDUD�DVVLP�WHU�XP�FRQWUROH�
GDV�HQFKHQWHV�QD�FLGDGH�H�DVVHJXUDQGR�FRQGLo}HV�GH�YLGD�GH�TXDOLGDGH�H�
PHOKRULD�QD�VD~GH�S~EOLFD��D�VHJXUDQoD�GD�YLGD�H�GR�SDWULP{QLR�S~EOLFR�H�
SULYDGR��HYLWDQGR�SUHMXt]RV�DR�SDWULP{QLR�S~EOLFR�H�SULYDGR��DVVLP�FRPR�
HVWDEHOHFH�D�OHL�Q���������GH����GH�MDQHLUR�GH��������360%�������
� $�OHL�Q���������GH�������������HVWDEHOHFH�DV�GLUHWUL]HV�HP�kPELWR�
QDFLRQDO�SDUD�SROtWLFDV�GH� VDQHDPHQWR�EiVLFR�H�DV�GLUHWUL]HV� UHODFLRQDGDV�
DR�VDQHDPHQWR�EiVLFR��HOD�IRL�XP�PDUFR�UHJXODWyULR�SDUD�R�VHWRU�GH�VDQH-
DPHQWR�EiVLFR��Mi�TXH�HOD�SUHYr�TXH�WRGR�VHUYLoR�SUHVWDGR�SDUD�R�VHWRU�GH�
VDQHDPHQWR�EiVLFR��VHMD�(VJRWDPHQWR�6DQLWiULR��/LPSH]D�8UEDQD��0DQHMR�
GH�5HVtGXRV�6yOLGRV�RX�IRUQHFLPHQWR�GH�ÈJXD�VHMDP�SUHVWDGRV�YLVDQGR�D�
SURWHomR�GR�PHLR� DPELHQWH� H� GD�6D~GH�S~EOLFD��$VVLP�FULDQGR�PHFDQLV-
PRV�H�SURFHGLPHQWRV�TXH�JDUDQWHP�DFHVVR�D�LQIRUPDomR��SDUWLFLSDomR�QRV�
SURFHVVRV�GH�IRUPXODomR�H�SODQHMDPHQWR�D�VRFLHGDGH��DOpP�GH�DYDOLDomR�GH�
VHUYLoRV�S~EOLFRV�UHODFLRQDGRV�DR�VDQHDPHQWR�EiVLFR���7DPEpP�DWULEXLQGR�
DR�&20385��D�SDUWLFLSDomR�QD�FULDomR��SODQHMDPHQWR�H�DYDOLDomR�GD�SROt-
WLFD�GH�6DQHDPHQWR�%iVLFR��HP�WRGDV�DV�PRGDOLGDGHV��2�'HFUHWR�1��������
'(�������������HVSHFL¿FD�H�DWXDOL]D�DV�DWULEXLo}HV�GR�&20385��(P����
GH�-XQKR�GH�������R�3ODQR�0XQLFLSDO�GH�6DQHDPHQWR�%iVLFR�QD�PRGDOLGDGH�
GUHQDJHP�H�PDQHMR�GH�iJXDV�SOXYLDLV�UHFHEHX�D�0RomR�GH�$SURYDomR�SHOR�
&20385�
� $�/HL�Q���������GH�������������TXH�HVWDEHOHFHX�D�3ROtWLFD�1DFLRQDO�
GH�5HVtGXRV�6yOLGRV��3156���TXH�FRQWpP�LQVWUXo}HV�GH�FRPEDWH�DRV�SUR-
EOHPDV�DPELHQWDLV��HFRQ{PLFRV�H�VRFLDLV�TXH�YHQKDP�D�RFRUUHU�GR�PDQHMR�
LQDGHTXDGR�GH�UHVtGXRV�VyOLGRV��(QWUH�HOHV�SRGHPRV�FLWDV�D�UHGXomR�QD�JH-
UDomR�GH�UHVtGXRV�H�R�LQFHQWLYR�D�SUDWLFD�GD�UHFLFODJHP��&RQFHEHX�D�UHVSRQ-
VDELOLGDGH�DPELHQWDO�FRPSDUWLOKDGD�H�D�/RJtVWLFD�UHYHUVD��DOpP�GH�LQVWDODU�
PpWRGRV�SDUD�D�HOLPLQDomR�GH�YD]DGRXURV�DR�DU�OLYUH�

3. REGIÃO DA PRAÇA DA BANDEIRA

A PDFURUUHJLmR� GD�%DLD� GH�*XDQDEDUD� SRVVXL� H[WHQVmR� GH� ������ NP���p�XPD�UHJLmR�GHQVDPHQWH�XUEDQL]DGD�H�LQGXVWULDO��EDLUURV�UHVLGHQFLDLV�
FRPR�7LMXFD� H�%RWDIRJR� ID]HP�SDUWH� GHVWD� UHJLmR� �628=$�	�27721,��
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������306%��������
� 2�FUHVFLPHQWR�XUEDQR�LPSDFWRX�PXLWR�D�UHGH�GH�GUHQDJHP�QDWXUDO�
GD�UHJLmR��Mi�TXH�GLYHUVDV�REUDV�TXH�UHDOL]DUDP�R�DWHUUR��FDQDOL]DomR�H�GHV-
YLR�GR�FXUVR�RULJLQDLV�GH�ULRV�IRUDP�UHDOL]DGRV��628=$�	�27721,��������
306%��������
� 2V�ULRV�GHVWD�PDFURUUHJLmR�ULRV�TXH�GHViJXDP�QD�%DtD�GH�*XDQDED-
UD�VXMHLWDP�VH�DRV�HIHLWRV�GDV�PDUpV�TXH�SURYRFDP�R�UHÀX[R�QD�IR]��GL¿FXO-
WDQGR�R�VHX�H[WUDYDVDPHQWR��628=$�	�27721,��������306%��������
� $�EDFLD�GR�&DQDO�GR�0DQJXH�WHP�iUHD�GH�GUHQDJHP�GH������NPð��
ORFDOL]DQGR�VH�HQWUH�R�QRUWH�GD�VXE�EDFLD�GR�&DQDO�GR�&XQKD��D�/HVWH�D�%DtD�
GD�*XDQDEDUD�H�D�VXE�EDFLD�GR�&HQWUR��DR�VXO�H�RHVWH�R�PDFLoR�GD�7LMXFD��
6HQGR�HOD�TXH�GUHQD�RV�EDLUURV��7LMXFD��*UDMD~��9LOD�,VDEHO��6mR�&ULVWRYmR��
5LR�&RPSULGR��0DUDFDQm��6DQWR�&ULVWR�H�&LGDGH�1RYD��628=$�	�2772-
1,��������306%��������
� 2V�SULQFLSDLV�FXUVRV�5LRV�GHVWD�EDFLD�KLGURJUi¿FD�VmR�RV�ULRV�0DUD-
FDQm��-RDQD��7UDSLFKHLURV��&RPSULGR�H�3DSD�&RXYH��RV�TXDLV�WrP�VXDV�QDV-
FHQWHV�QR�0DFLoR�GD�7LMXFD�RX�QD�6HUUD�GR�(QJHQKR�1RYR�H�DÀXHP�SDUD�R�
FDQDO�GR�0DQJXH�TXH��SRU�VXD�YH]��GHViJXD�QD�%DtD�GH�*XDQDEDUD��628=$�
	�27721,��������306%��������
� 2�UHOHYR�GD�EDFLD�GR�&DQDO�GR�0DQJXH�DSUHVHQWD�DFHQWXDGRV�GHVQt-
YHLV�QDV�UHJL}HV�RHVWH�H�VXGRHVWH��RQGH�HVWi�ORFDOL]DGR�R�PDFLoR�GD�7LMXFD�
�628=$�	�27721,��������306%��������
� $V� DOWLWXGHV�Pi[LPDV� HVWmR� HP� WRUQR�GH� ����PHWURV�� SRVVXL� XPD�
JUDQGH�SDUWH�GH� VXD� iUHD� FREHUWD�SRU�PDWDV�GHQVDV� H�YHJHWDomR�� DOpP�GH�
SRVVXLU�XPD�iUHD� IRUWHPHQWH�XUEDQL]DGD�FRP�R�PDLRU�Q~PHUR�GH� IDYHODV�
GD�EDFLD�ORFDOL]DGD�QHVVD�UHJLmR��(VVD�FRQ¿JXUDomR�WRSRJUi¿FD�GL¿FXOWD�R�
HVFRDPHQWR�QRV�FDQDLV�GH�PDFURGUHQDJHP��2XWUD�FDUDFWHUtVWLFD�GR�UHOHYR�
GD�EDFLD�GR�0DQJXH�p�D�RFRUUrQFLD�GH�PDFLoRV�GH�EDL[D�DOWLWXGH�H�PRUURV�
LVRODGRV�QDV�EDL[DGDV��REVHUYDQGR�VH�IRUPDV�EDVWDQWH�SHFXOLDUHV��D�PDLRULD�
FRQVWLWXtGD�GH�PRUURV�FRP�YHUWHQWHV�FRQYH[DV��VXDYHV�H�WRSRV�DUUHGRQGDGRV�
�628=$�	�27721,��������306%��������
� 2�&DQDO�GR�0DQJXH� WHP�VHX�SRQWR� LQLFLDO�QD�$YHQLGD�3UHVLGHQWH�
9DUJDV��SUy[LPR�j�5XD�0DUTXrV�GH�6DSXFDt��(OH�SHUFRUUH�XPD�H[WHQVmR�GH�
������P�H�UHDOL]D�XPD�DFHQWXDGD�FXUYD�GH������PXGDQGR�VXD�GLUHomR�SDUD�
j�%DtD�GH�*XDQDEDUD��RQGH�GHViJXD��3HUFRUUH�XPD�H[WHQVmR�GH�������NP��
UHFHEHQGR�FRPR�DÀXHQWHV�RV�ULRV�3DSD�FRXYH��&RPSULGR�H�0DUDFDQm��DOpP�
GR�H[WUDYDVRU�GR�ULR�7UDSLFKHLURV�H�LQ~PHUDV�JDOHULDV��628=$�	�27721,��
������306%��������
� $�3UDoD�GD�%DQGHLUD�UHFHEH�FRQWULEXLomR�GH�GLYHUVRV�ULRV��ID]HQGR�
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DVVLP�TXH�D�YD]mR�GH�iJXD�TXH�SDVVD�QD�UHJLmR�VHU�EDVWDQWH�HOHYDGR��FRQ-
WULEXLQGR�SDUD�TXH�RFRUUD�LQXQGDo}HV��RV�ULRV�TXH�LPSDFWDP�GLUHWDPHQWH�QD�
UHJLmR�VmR�
� ���5LR�0DUDFDQm
� 6XD�QDVFHQWH�ORFDOL]D�VH�MXQWR�j�3HGUD�GR�&RQGH��QD�)ORUHVWD�GD�7L-
MXFD��FRP�HOHYDomR�����P��3RVVXL�H[WHQVmR�GH�����NP��DWp�VXD�IR]�QR�FDQDO�
GR�0DQJXH���(OH�SRVVXL�LQ~PHURV�DÀXHQWHV�DWp�D�UHJLmR�GD�8VLQD��628=$�
	�27721,��������306%��������
� ���5LR�7UDSLFKHLURV
� 6XD�QDVFHQWH�ORFDOL]D�VH�SUy[LPD�DR�$OWR�GR�6XPDUp��QD�)ORUHVWD�GD�
7LMXFD��FRP�HOHYDomR�DSUR[LPDGD�����P��7HP�H[WHQVmR�GH�����NP�DWp�VXD�
IR]�QR�ULR�0DUDFDQm��(P�YLUWXGH�GD�FRQVWUXomR�GH�XP�H[WUDYDVRU�QD�IR]�GR�
ULR�7UDSLFKHLUR�D�YD]mR�p�DWXDOPHQWH�GLYLGLGD�HQWUH�R�ULR�0DUDFDQm�H�R�FDQDO�
GR�0DQJXH��628=$�	�27721,��������306%��������
� ���5LR�-RDQD
� 6XD�QDVFHQWH�¿FD�ORFDOL]DGD�MXQWR�DR�3LFR�GR�$QGDUDt��QD�)ORUHVWD�
GR�*UDMD~��FRP�HOHYDomR�GH�����P��HOH�p�IRUPDGR�SHORV�ULRV�3HUGLGR�H�-DFy��
7HP�H[WHQVmR�WRWDO�GH�����NP�DWp�VXD�IR]��QR�ULR�0DUDFDQm��628=$�	�27-
721,��������
� 2V�ULRV�GD�%DFLD�+LGURJUi¿FD�GD�3UDoD�GD�%DQGHLUD�QDVFHP�HP�iUH-
DV�SUHVHUYDGDV�FRP�D�H[LVWrQFLD�GH�ÀRUHVWDV�QD�SDUWH�VXSHULRU��628=$�	�
27721,��������306%��������
� ���5HVHUYDWyULR��SLVFLQmR��GD�3UDoD�GD�%DQGHLUD
� 2�UHVHUYDWyULR�IRL�FRQVWUXtGR�FRP�R�LQWXLWR�GH�DPHQL]DU�RV�SUREOH-
PDV�GDV�HQFKHQWHV�QD�UHJLmR��IRL�LQDXJXUDGR�QR�GLD�������������(OH�SRVVXL�
���PHWURV�GH�SURIXQGLGDGH�H����PHWURV�GH�GLkPHWUR��VXD�FDSDFLGDGH�p�GH����
PLOK}HV�GH�OLWURV��$V�iJXDV�GDV�FKXYDV�VmR�GLUHFLRQDGDV�SDUD�WUrV�DEHUWXUDV�
QR� UHVHUYDWyULR��&RQIRUPH�HOH�YDL�HQFKHQGR��JUDGDWLYDPHQWH�DV�iJXDV�GD�
FKXYD�YmR�VHQGR�OLEHUDGDV�FRQIRUPH�R�QtYHO�GR�ULR�7UDSLFKHLURV�GHVFH��ORJR�
p�XP�FRQWUROH�UHDOL]DGR�DWUDYpV�GR�QtYHO�GR�ULR�PDUHV���*��������

3.1. Análise da Bacia

A UHJLmR�VRIUH�PXLWR�FRP�HQFKHQWHV��XPD�GDV�FDXVDV�p�R�&DQDO�GR�0DQ-
JXH��DWXDO�FRUSR�UHFHSWRU�GDV�iJXDV�GD�%DFLD�+LGURJUi¿FD��DLQGD�SRGH�

VRIUHU��GXUDQWH�R�SHUtRGR�GH�PDUp�GH�VL]tJLD��HIHLWR�GH�REVWUXomR�KtGULFD�ÀX-
YLDO�GXUDQWH�XPD�FKXYD�LQWHQVD��$�%DFLD�+LGURJUi¿FD�GD�3UDoD�GD�%DQGHLUD��
WHP�FRPR�VHX�FRUSR�UHFHSWRU�GH�iJXDV�R�FDQDO�GR�PDQJXH��R�&DQDO�QDVFHX�
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FRP�R�DWHUUDPHQWR�GH�iUHDV�GD�%DtD�GH�*XDQDEDUD�SDUD�D�FRQVWUXomR�GR�SRU-
WR��R�TXH�RFDVLRQRX�R�GHVDSDUHFLPHQWR�GH�GLYHUVDV�LOKDV�H�R�HVWUHLWDPHQWR�
GD�IR]�GRV�ULRV�GD�EDFLD��628=$�	�27721,��������306%��������
� 8P�GRV�SULQFLSDLV�IDWRUHV�FDXVDGRUHV�GH�HQFKHQWHV�QD�UHJLmR�GD�3UD-
oD�GD�%DQGHLUD�� WHP�RULJHP�QR�SURFHVVR�XWLOL]DGR�SDUD� D�XUEDQL]DomR�GD�
FLGDGH�GR�5LR�GH�-DQHLUR��FRP�R�DWHUUDPHQWR�GH�GLYHUVDV�iUHDV�VXMHLWDV�D�
LQXQGDo}HV�IUHTXHQWHV��FRPR�YiU]HDV��PDQJXH]DLV�H�SkQWDQRV��628=$�	�
27721,��������306%��������
� &KXYDV�LQWHQVDV��SURFHVVR�SOXYLRPpWULFR�QDWXUDO�GR�FOLPD�GD�FLGDGH��
RFDVLRQDQGR�FDXVDP�R�WUDQVERUGDPHQWR�GRV�ULRV�GD�UHJLmR��628=$�	�27-
721,��������306%���������
� 1R�HQWDQWR��Ki�XPD�FUHVFHQWH�RFXSDomR� LUUHJXODU� �IDYHOD��GR�VROR�
QDV�HQFRVWDV��SURSLFLDQGR�R�GHVPDWDPHQWR��QR�SHUtRGR�GH�FKXYDV�LQWHQVDV�
Ki�XP�LQFUHPHQWR�GR�HVFRDPHQWR�VXSHU¿FLDO�GDV�HQFRVWDV��VHQGR�R�OL[R�H�R�
HVJRWR�SURGX]LGR�QD�FRPXQLGDGH�HVFRDGRV�SDUD�DV�FDOKDV�GRV�ULRV��DXPHQ-
WDQGR�R�DVVRUHDPHQWR�ÀXYLDO�H�DV�YD]}HV�QDV�SDUWHV�EDL[DV�GD�EDFLD�GUHQDQ-
WH��FRQWULEXLQGR�SDUD�TXH�RFRUUR�LQXQGDo}HV�QD�iUHD�
� 2�ODQoDPHQWR�GH�HVJRWR�LQ�QDWXUD�QDV�FDOKDV�GRV�ULRV�DXPHQWD�D�YD-
]mR�QDV�SDUWHV�EDL[DV�GD�EDFLD��SRGHQGR�DLQGD�GLVVHPLQDU�GRHQoDV�GH�YHLFX-
ODomR�KtGULFD��JHUDQGR�XP�SUREOHPD�GH�VD~GH�S~EOLFD��628=$�	�27721,��
������306%��������
�� $LQGD�H[LVWHP�GLYHUVRV�SRQWRV�GH� UHVWULo}HV�DRV�HVFRDPHQWRV�QDV�
FDOKDV�ÀXYLDLV��REVHUYDGDV�DR�ORQJR�GH�WRGD�D�EDFLD��WDLV�FRPR��FRPSRQHQ-
WHV�GH�VXVWHQWDomR�GH�SRQWHV��SLODUHV���DVVRUHDPHQWR�SRU�OL[R�RX�UHVtGXRV�H�
HWF��1RV�WUHFKRV�RQGH�R�HVFRDPHQWR�VH�Gi�VRE�DUUXDPHQWR��Ki�SUREDELOLGDGH�
GH�IRUPDomR�GH�EROV}HV�GH�DU��UHVWULQJLQGR�R�HVFRDPHQWR�SOHQR�H�RFDVLRQDQ-
GR�R�WUDQVERUGDPHQWR�GR�ULR��628=$�	�27721,��������306%��������

3.2 Análise das medidas tomadas para o controle de enchentes na praça 
da Bandeira

6HJXQGR�D�3UHIHLWXUD�GD�FLGDGH�GR�5LR�GH�-DQHLUR��SDUD�PLQLPL]DU�D�IUHTX-
rQFLD�H�R�LPSDFWR�GDV�HQFKHQWHV�QD�UHJLmR�GD�3UDoD�GD�%DQGHLUD��LQLFLRX�

XPD�VpULH�GH�REUDV�GH�PDFURGUHQDJHP�QDV�EDFLDV�H� VXE�EDFLDV�GUHQDQWHV�
�35()(,785$�'2�5,2��������628=$�	�27721,��������
� 2�SURMHWR�UHDOL]RX�GHVYLR�GH�SDUWH�GD�YD]mR�GR�ULR�0DUDFDQm�SDUD�
R�ULR�-RDQD��R�GHVYLR�SRVVXL�XPD�H[WHQVmR�GH�������PHWURV��VHQGR�������
PHWURV�GH�W~QHO�H�������PHWURV�GH�JDOHULD���FRQVLGHUDGR�IDWRU�IXQGDPHQWDO�
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SDUD�D�VROXomR�GRV�KLVWyULFRV�DODJDPHQWRV�GD�UHJLmR��DVVLP�VHUi�QHFHVViULR�
UHDOL]DU�XP�UHIRUoR�GD�JDOHULD�GR�ULR�-RDQD��DXPHQWDQGR�D�VXD�VHomR��DLQGD�
VHQGR�UHDOL]DGR���FKHJDQGR�DWp�D�SUDoD��HQWUH�R�0DUDFDQm�H�D�8(5-��2�FXUVR�
GR�5LR�-RDQD�VHUi�GHVYLDGR�GH�VHX�WUDMHWR�DWXDO�H�SHUFRUUHUi�XP�ORQJR�W~QHO�
VRE�RV�PRUURV�GH�6mR�&ULVWyYmR�H�GD�5XD�)RQVHFD�7HOHV��$WUDYHVVDQGR�R�
W~QHO��R�ULR�-RDQD�VHJXLUi�HP�JDOHULD�IHFKDGD��VRE�D�5XD�6mR�&ULVWyYmR��DWp�
GHVDJXDU�QD�%DtD�GH�*XDQDEDUD��35()(,785$�'2�5,2��������628=$�	�
27721,��������
� $V�LQWHUYHQo}HV�LQFOXHP�WDPEpP�D�FRQVWUXomR�GH�XP�UHVHUYDWyULR�
GH�JUDQGH�SRUWH��SLVFLQmR���HVWHV�IRUDP�SURMHWDGRV�SDUD�DFXPXODU�DJXDV�GH�
FKXYD�����PLOK}HV�GH�OLWURV���UHWDUGDQGR�R�WUDMHWR�GD�iJXD�SDUD�DV�UHJL}HV�
PDLV�EDL[DV��DVVLP�LPSHGLQGR�R�DODJDPHQWR�GHVWDV�iUHDV��FRP�D�GLPLQXLomR�
GD�IRUoD�GD�FKXYD��RV�UHVHUYDWyULRV�YmR�VH�HVYD]LDQGR�GH�DFRUGR�FRP�D�YD-
]mR�UHDO�GD�UHGH�GH�GUHQDJHP��35()(,785$�'2�5,2��������628=$�	�
27721,��������
� &RP�HVWDV�REUDV�D�SUHIHLWXUD�GD�FLGDGH�GR�ULR�GH�MDQHLUR��SUHWHQGH�
HYLWDU�R�WUDQVERUGDPHQWR�GRV�ULRV�0DUDFDQm��7UDSLFKHLURV��&RPSULGR�H�GR�
SUySULR�-RDQD��TXH�DWUDYHVVDP�D�UHJLmR�GD�*UDQGH�7LMXFD��35()(,785$�
'2�5,2��������628=$�	�27721,��������

3.3 Medidas estruturais e não estruturais

A VHJXLU�� VmR�DSUHVHQWDGDV�DOJXPDV�PHGLGDV� UHOHYDQWHV�SDUD�SUHYHQLU�H�FRPEDWHU�DV�LQXQGDo}HV�GD�UHJLmR��6HJXQGR�6RX]D�	�2WWRQL���������
� ���$�5HFXSHUDomR�GH�iUHDV�GH�UHWHQomR�QDWXUDO�GH�FKXYD�
� ���5HSODQWLR�H�UHFXSHUDomR�GD�YHJHWDomR�GDV�HQFRVWDV�
� ���0RQLWRUDPHQWR�SHUPDQHQWH�GD�RFXSDomR�GDV�HQFRVWDV�H�PDSHD-
PHQWR�DWXDOL]DGR�GDV�]RQDV�FUtWLFDV�GH�ULVFR�GH�GHVOL]DPHQWRV��
� ���,PSODQWDomR�GH�XPD�QRYD�UHGH�GH�HVJRWRV�VDQLWiULRV�DR�ORQJR�GD�
UHJLmR��
� ���&ULDomR�GH�XP�SURJUDPD�GH�UHFLFODJHP�GR�OL[R�H�FROHWD�VHOHWLYD�
QD�UHJLmR�GDV�IDYHODV�
� ���&ULDomR�GH�SURJUDPDV�VRFLDLV�SDUD�FDSDFLWDomR�HGXFDomR�DPELHQ-
WDO�GD�SRSXODomR�FDUHQWH�ORFDO��
� ���&RQVWUXomR�GH�PpGLRV�H�SHTXHQRV�UHVHUYDWyULRV�GH�FKHLDV�QRV�WUH-
FKRV�VXSHULRU�H�PpGLR�GRV�ULRV�GD�UHJLmR��YLVDQGR�UHWHU�YROXPH�FRQVLGHUiYHO�
GH�iJXD�GH�FKXYD��
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� ���0DLRU� IUHTXrQFLD� GD� H[HFXomR� GD� GHVREVWUXomR� H�/LPSH]D� GDV�
FDOKDV�GRV�OHLWRV�GRV�ULRV�H�GRV�FDQDLV�GH�GUHQDJHP��
� ���,QFHQWLYR�DR�XVR�GH�SDYLPHQWR�SHUPHiYHO�

4. CONCLUSÃO 
 

2�GHVHQYROYLPHQWR�XUEDQR��DR�ORQJR�GH�VXD�KLVWyULD�IRL�UHDOL]DGR�VHP�R�GHYLGR�SODQHMDPHQWR�DGHTXDGR��D�DORFDomR�GR�JUDQGH�Q~PHUR�GH�SHV-
VRDV�TXH�PLJUDP�SDUD�RV�FHQWURV�XUEDQRV��LPSDFWRX�GLUHWDPHQWH�QD�IRUPD�
TXH�DV�TXH�DV�FLGDGHV�GHVHQYROYHUDP��'HVHQYROYLPHQWR�HVWH�QmR�SRGH�VHU�
UHDOL]DGR�FRP�D�GHVWUXLomR�GR�DPELHQWH�FRPR�YHP�DFRQWHFHQGR��HVSHFLDO-
PHQWH�QR�%UDVLO����(VVD�IDOWD�GH�SODQHMDPHQWR�FDXVD�GDQRV�GLUHWRV�D�TXDOLGD-
GH�GH�YLGD��VD~GH��GDQRV�DR�SDWULP{QLR��HWF��GD�SRSXODomR
� 0HVPR�FRP�WRGDV�DV�REUDV�UHDOL]DGDV�QD�UHJLmR��DLQGD�VH�ID]�QHFHV-
ViULR�XP�PDLRU�LQYHVWLPHQWR�QD�FDSDFLWDomR�H�SURSDJDomR�GR�FRQKHFLPHQWR�
VREUH�RV�UHFXUVRV�KtGULFRV�H�GUHQDJHP�XUEDQD��SRLV�D�SRSXODomR�HP�JHUDO�
HVWi�PXLWR�PDO�LQIRUPDGD�VREUH�DV�FDXVDV�H�FRQVHTXrQFLDV�GH�QHJOLJHQFLD-
�ODV��/RJR�HGXFDU�D�SRSXODomR�SDUD�TXH�QmR�RFRUUD�ODQoDPHQWR�GH�GHWULWRV�
RX�RFXSDomR�GH�HQFRVWDV�H�OHLWR�GH�ULRV�p�IXQGDPHQWDO��SRLV�DOpP�GH�SUHYH-
QLU�LQXQGDo}HV��LPSHGH�TXH�RV�SUREOHPDV�VRFLDLV�H�DPELHQWDLV��WDLV�FRPR��
GHVPDWDPHQWR��GHVOL]DPHQWR�GH�HQFRVWDV��IDOWD�GH�VDQHDPHQWR�EiVLFR�GLV-
VHPLQDomR�GH�GRHQoDV�GH�YHLFXODomR�KtGULFD� VH�DJUDYDP��(VWDV�SHTXHQDV�
PHGLGDV�FRQWULEXHP�PXLWR�SDUD�D�SUHYHQomR�GH�LQXQGDo}HV�
� 3RU� VH� WUDWDU� GH� XPD� iUHD� IRUWHPHQWH� XUEDQL]DGD��PDLV� iUHDV� YHU-
GHV�ID]HP�VH�QHFHVViULDV�SDUD�VH�FULDU�XPD�UHWHQomR�QDWXUDO�GDV�iJXDV�GH�
FKXYDV��SDUD�GLPLQXLU�R�ÀX[R�GH�iJXDV�TXH�p�GLUHFLRQDGR�SDUD�D� UHGH�GH�
GUHQDJHP�GD�UHJLmR��Mi�TXH�$�,PSHUPHDELOL]DomR�GR�VROR�DXPHQWD�R�HVFRD-
PHQWR�VXSHU¿FLDO��JHUDQGR�XP�IRUWH�ÀX[R�GH�iJXD�SDUD�D�UHGH�GH�GUHQDJHP��
DXPHQWDQGR�DV�FKDQFHV�GH�RFRUUHU�LQXQGDo}HV
� 0HOKRULD�QD�FROHWD�GH�HVJRWR�VDQLWiULR�DR�ORQJR�GD�%DFLD�+LGURJUi-
¿FD�GD�3UDoD�GD�%DQGHLUD��YLVDQGR�R�QmR�ODQoDPHQWR�GH�HVJRWRV�QR�OHLWR�GRV�
ULRV�H�D�JUDGXDO�GHVSROXLomR�GDV�iJXDV�ÀXYLDLV�H�D�FULDomR�GH�XP�SURJUDPD�
GH�FROHWD�VHOHWLYD�H�GH�UHFLFODJHP�GR�OL[R�QDV�IDYHODV�GD�UHJLmR��DFRSODGR�D�
XP�SURJUDPD�GH�FDSDFLWDomR�HGXFDomR�DPELHQWDO�SDUD�D�SRSXODomR�FDUHQWH�
ORFDO���WUDUmR�PHOKRULDV�D�TXDOLGDGH�GH�YLGD��DVVLP�LQGLUHWDPHQWH�WUDUmR�EH-
QHItFLRV�VRFLRHFRQ{PLFRV�SDUD�SHVVRDV�TXH�PRUDP�QD�UHJLmR�H�DVVLP�FRPR�
GLPLQXLQGR�R�DVVRUHDPHQWR�GR�OHLWR�GR�ULR��
� $LQGD�HVWmR�VHQGR�UHDOL]DGDV�REUDV�SDUD�D�FRUUHomR�GH�SHUGDV�GD�FDU-
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JD�GH�HVFRDPHQWR��SRGHPRV�FLWDU�R�DODUJDPHQWR�GD�FDOKD�GR�ULR��TXH�LUi�FRQ-
WULEXLU�SDUD�TXH�PDWHULDO�QmR�VH�SUHQGD�D�REVWiFXORV�SUHVHQWHV�QR�ULR��SLODU�
GH�SRQWH��FXUYDV�DFHQWXDGDV�GR�OHLWR�GRV�ULRV��H�WUHFKRV�RQGH�R�HVFRDPHQWR�
HVWi�VRE�R�DUUXDPHQWR���SUHYHQLQGR�TXH�RFRUUD�HOHYDomR�GR�QtYHO�GH�iJXD�H�
R�WUDQVERUGR�GR�ULR�
� $�FRQVWUXomR�GR�UHVHUYDWyULR��YLVDQGR�UHWHU�YROXPH�FRQVLGHUiYHO�GH�
iJXD�GH�FKXYD��HVWi�IXQFLRQDQGR�FRPR�XPD�SHTXHQD�EDUUDJHP��FRQWURODQGR�
SDUD�TXH�QmR�RFRUUD�R�WUDQVERUGDPHQWR��UHGX]LQGR�D�YD]mR�GH�HVFRDPHQWR��
GD�UHJLmR�GD�3UDoD�GD�%DQGHLUD�H�DUUHGRUHV�FRQWULEXL�H�PXLWR�SDUD�R�¿P�GDV�
FRQVWDQWHV�LQXQGDo}HV�GD�UHJLmR��TXH�SRU�PXLWDV�YH]HV�WURX[HUDP�VRIULPHQ-
WR�D�SRSXODomR�ORFDO�
� 2�VHUYLoR�SUHYHQWLYR�UHDOL]DGR�SHOD�5LR�ÈJXDV��FRPR�D�/LPSH]D�H�
GHVREVWUXomR�GDV�FDOKDV�GRV�OHLWRV�GRV�ULRV�H�GRV�FDQDLV�GH�GUHQDJHP��DOpP�
GD�PDQXWHQomR�GR�VLVWHPD�GH�GUHQDJHP�SOXYLDO�FRQWULEXL�PXLWR�SDUD�TXH�
QmR�RFRUUDP�PDLV�LQXQGDo}HV�QD�UHJLmR�
� 3RU� IDOWD�GH�XPD�ELEOLRJUD¿D�RX�HVWXGR�PDLV� DSURIXQGDGR�HP� UH-
ODomR�D�PHOKRULD�SURYRFDGR�SHOD�REUD�GH�PDFUR�H�PLFURGUHQDJHP�TXH�IRL�
UHDOL]DGD�QD�UHJLmR��QmR�p�SRVVtYHO�D¿UPDU�FRP�D�SUHFLVmR�QHFHVViULD�TXH�D�
REUD�IRL�XP�VXFHVVR�FRPSOHWR��SRUHP��SRU�IDOWD�GH�UHSRUWDJHQV�VREUH�LQXQ-
GDo}HV�QD�iUHD�H�UHODWR�GH�SHVVRDV�TXH�WUDQVLWDP�SHOD�UHJLmR��TXH�GLDULDPHQ-
WH�WUDIHJDP�SHOD�UHJLmR��p�SRVVtYHO�D¿UPDU�TXH�D�REUD�PLQLPL]RX�R�SUREOHPD�
GH�LQXQGDo}HV�IUHTXHQWHV�TXH�RFRUULDP�QD�UHJLmR�
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'LVSRQtYHO� HP�� KWWS���J��JORER�FRP�ULR�GH�MDQHLUR�QRWLFLD���������SLVFL-
QDR�GD�SUDFD�GD�EDQGHLUD�H� LQDXJXUDGR�QR�ULR�KWPO��$FHVVR�HP����GH�GH-
]HPEUR�GH�����
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0$&+$'2��7�� ,QVWLWXWR� (VWDGXDO� GR�$PELHQWH� �,1($��� 5HYLVWD� ,1($��
'H]HPEUR�� ������ 'LVSRQtYHO� HP�� KWWS���ZZZ�LQHD�UM�JRY�EU�FV�JURXSV�
SXEOLF�#LQWHUBYSUHVBJHLDW�GRFXPHQWV�GRFXPHQW�]ZHZ�PWH��aHGLVS�
LQHD��������SGI��$FHVVR�HP����GH�PDLR�GH������

0,&(/,��%��6��2�GHVHQYROYLPHQWR�GR�HVSDoR�XUEDQR�GR�5LR�GH� -DQHLUR��
SULQFLSDLV�REVHUYDo}HV�D�SDUWLU�GR�3DoR�GD�&LGDGH��'LVSRQtYHO�HP��KWWSV���
ZZZ�XIPJ�EU�UHGHGHPXVHXV�FUFK�VLPSRVLR�0,&(/,B%581$B6�SGI��
$FHVVR�HP����GH�GH]HPEUR�GH������

025(,5$��/��9��6��&LGDGH�H�VXE~UELRV�QR�5LR�GH�-DQHLUR�GR�LQtFLR�GR�Vp-
FXOR�;;��RUGHQDPHQWR�H�SURJUHVVR�SDUD�R�PRUDGRU�VXEXUEDQR��������'LVSR-
QtYHO�HP��KWWS���ZZZ�VQK�����DQSXK�RUJ�UHVRXUFHV�DQDLV��������������B
$548,92B/XFLDQDB9HURQLFD�SGI��$FHVVR�HP����GH�GH]HPEUR�GH������

35()(,785$�'2�5,2��&RQWUROH�GH�(QFKHQWHV�QD�*UDQGH�7LMXFD��2EUD�
GH�'HVYLR�GR�5LR�-RDQD�FKHJD�j�0DQJXHLUD��������'LVSRQtYHO�HP��KWWS���
SUHIHLWXUD�ULR�ZHE�ULR�DJXDV�H[LEHFRQWHXGR"LG ���������$FHVVDGR� HP� ���
GH�PDLR�GH������

306%� �� 6(&5(7$5,$� '(� (67$'2� '2� $0%,(17(� (� 6867(1-
7$%,/,'$'(�� � 3ODQR� PXQLFLSDO� GH� 6DQHDPHQWR� %iVLFR� GD� &LGDGH� GR�
5LR� GH� -DQHLUR�� ������ 'LVSRQtYHO� HP�� KWWS���ZZZ�ULR�UM�JRY�EU�GOVWD-
WLF�����������������������306%B'5(1$*(0(0$1(-2'($-
*8$63/89,$,6�SGI��$FHVVR�HP����GH�DEULO�GH������

5$026��5��/��2��)XQGDomR�,QVWLWXWR�%UDVLOHLUR�GH�*HRJUD¿D�H�(VWDWtVWL-
FD��3RSXODomR�5HVLGHQWH�6HJXQGR�DV�8QLGDGHV�GD�)HGHUDomR�H�0XQLFtSLRV��
������ 'LVSRQtYHO� HP�� KWWS���SHVTXLVD�LQ�JRY�EU�LPSUHQVD�MVS�YLVXDOL]D�LQ-
GH[�MVS"GDWD ����������	MRUQDO ���	SDJLQD ��	WRWDO$UTXLYRV �����
$FHVVR�HP����GH�DEULO�GH������

628=$��7��0��.���27721,��%��$��$QiOLVH�&UtWLFD�GDV�FDXVDV�H�VROXo}HV�
VXVWHQWiYHLV�SDUD�R�FRQWUROH�GH�HQFKHQWHV�XUEDQDV��2�&DVR�3UiWLFR�GD�%D-
FLD�+LGURJUi¿FD�GD�3UDoD�GD�%DQGHLUD��(VWXGR�GH�&DVR���������'LVSRQtYHO�
HP��KWWS���UKDPD�FRP�EU�EORJ�ZS�FRQWHQW�XSORDGV���������*(5(1���SGI��
$FHVVR�HP����GH�PDUoR�GH������
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628=$��-���)58782=2��-��9��GH�3��5LR�GH�-DQHLUR��FRQVLGHUDo}HV�VREUH�RV�
SURFHVVRV�GH�H[SDQVmR�XUEDQD�H�LQWHULRUL]DomR�GR�FUHVFLPHQWR��������������
������'LVSRQtYHO� HP�� KWWS���ZZZ�VFLHOR�EU�SGI�XUEH�Y��Q������������XU-
EH����������SGI��$FHVVR�HP����GH�GH]HPEUR�GH������

78&&,��&��(��0��$VSHFWRV�,QVWLWXFLRQDLV�QR�&RQWUROH�GH�,QXQGDo}HV��,�6H-
PLQiULR�GH�5HFXUVRV�+tGULFRV�GR�&HQWUR�2HVWH��%UDVtOLD��������'LVSRQtYHO�
HP�� KWWS���UKDPD�FRP�EU�EORJ�ZS�FRQWHQW�XSORDGV���������DVSHFWRV�LQVWL-
WXFLRQDLV�GR�FRQWUROH�GDV�LQXQGDFRHV�XUEDQDV�SGI��$FHVVR�HP����GH�PDUoR�
GH������

78&&,��&��(��0��*HUHQFLDPHQWR� GD�'UHQDJHP�8UEDQD��5%5+��5HYLVWD�
%UDVLOHLUD�GH�5HFXUVRV�+tGULFRV��9ROXPH����������'LVSRQtYHO�HP�� �KWWS���
ZZZ�DPLJRVGDQDWXUH]D�RUJ�EU�SXEOLFDFRHV�LQGH[�SKS�JHUHQFLDPHQWRBGHB
FLGDGHV�DUWLFOH�YLHZ��������$FHVVR�HP����GH�PDUoR�GH������
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CAPÍTULO III

CONTROLE DE RESÍDUOS SÓLIDOS DA CONSTRU-
ÇÃO CIVIL

Arthur Rodrigues Vilarino Francisco

Flávia da Silva

Bruno Matos de Farias 

Rachel Cristina Santos Pires 

RESUMO

A IRUPD�FRPR�VmR�UHDSURYHLWDGRV�H�RX�GHVFDUWDGRV�RV�UHVtGXRV�HP�XPD�HPSUHLWDGD��GHPRQVWUD�D�YLVmR�GR�FRQVWUXWRU�FRP�D�SUHVHUYDomR�GR�PHLR�
DPELHQWH�H�FRP�R�UHVXOWDGR�¿QDQFHLUR�GD�HP�SUHVD��&RQVWDWD�VH�TXH�DWXDO-
PHQWH�D�SURGXomR�GR�VHWRU�GD�&RQVWUXomR�&LYLO�QmR�HVWi�HP�VXD�PHOKRU�IDVH�
GHYLGR�DRV�EDL[RV�tQGLFHV�HFRQ{PLFRV�TXH�R�SDtV�DSUHVHQWD��&RPR�JUDQGH�
SDUWH�GHVWH�VHWRU�p�LPSXOVLRQDGR�SRU�YHUEDV�S~EOLFDV��FRQVHTXHQWHPHQWH�IRL�
SUHMXGLFDGR�SHOD�FULVH�SROtWLFD�HFRQ{PLFD�PRPHQWkQHD�TXH�DVVRPEUD�R�HVWD-
GR�EUDVLOHLUR��0HVPR�FRP�D�SURGXomR�GHVVH�VHJXLPHQWR�UHGX]LGD��DLQGD�VmR�
SUHRFXSDQWHV�DV�FRQVHTXrQFLDV�GRV�JUDQGHV�LPSDFWRV�DPELHQWDLV�FDXVDGRV��
SULQFLSDOPHQWH�SRU�GHVFDUWH�LQDGHTXDGR��R�PDX�RX�R�QmR�UHDSURYHLWDPHQWR��
HQWUH�RXWURV��2V�UHVtGXRV�GD�FRQVWUXomR�FLYLO�DOpP�GH�VHUHP�LQHUWHV��RFXSDP�
FHUFD�GD�PHWDGH�GRV�UHVt�GXRV�VyOLGRV�XUEDQRV��(VWH�DUWLJR�WHP�FRPR�REMH-
WLYR�FODVVL¿FDU�H�GHVFUHYHU�RV�SULQFLSDLV�WLSRV�GH�UHVtGXRV�VHJXQGR�D�$%17�
1%5�������������VXEVLGLDQGR�Do}HV�TXH�YLDELOL]HP�R�GHVFDUWH�DSURSULDGR��
SURPRYHQGR�XP�GHVHQYROYLPHQWR�PDLV�VXVWHQWiYHO��3DUD�D�FRPSURYDomR�GH�
UHVXOWDGRV�IRL�XWLOL]DGR�R�PpWRGR�TXDOLWDWLYR�GH�SHVTXLVD��SULRUL]DQGR�FROHWD�
GH�GDGRV�ELEOLRJUi¿FRV�H�GRFXPHQWRV�R¿FLDLV��REWHQGR�UHVXOWDGRV�SRVLWLYRV��
DWp�PHVPR�SDUD�XP�PDLRU�YROXPH�GH�UHVtGXR�TXDQGR�GXDV�VLWXDo}HV�VmR�DQD-
OLVDGDV��H�PDLV�OXFUDWLYR�TXDQGR�UHDOL]DGR�GD�PDQHLUD�FRUUHWD�
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1. INTRODUÇÃO

(QWHQGH�VH�GHVHQYROYLPHQWR�VXVWHQWiYHO��D�FDSDFLGDGH�GH�VXSULU�QHFHVVL-
GDGHV�DWXDLV�GRV�VHUHV�KXPDQRV��VHP�FRPSURPHWHU�DV�IXWXUDV�JHUDo}HV��

+i�DSHQDV�DOJXPDV�GpFDGDV�HVVH�SHQVDPHQWR�IRL�LQVHULGR�QR�PXQGR��6(1$-
'2�)('(5$/��������

� 2�VHWRU�GD�FRQVWUXomR�FLYLO�SURGX]�VLJQL¿FDWLYDV�TXDQWLGDGHV�GH�UHVt-
GXRV�GH�GHPROLomR�H�FRQVWUXomR��FDXVDQGR�LPSDFWRV�UHSUHVHQWDWLYRV�DR�PHLR�
DPELHQWH��'HYLGR�D�HVWH�TXDGUR��Ki�XP�DXPHQWR�QRWyULR�GH�LQYHVWLPHQWRV��
SRU�SDUWH�GH�HPSUHViULRV��HP�UHFLFODJHP�GDV�VREUDV�GHVWDV�DWLYLGDGHV��%,-
'21(����������

� 6LOYD�HW�DO���������FRPSURYDUDP�TXH�Ki�UHWRUQR�¿QDQFHLUR�D�PpGLR�
H�ORQJR�SUD]R��DOpP�GH�YDORUL]DomR�GR�HPSUHHQGLPHQWR�SRU�SRVVXLU�JUDQGH�
DSHOR�SXEOLFLWiULR��R�TXH�YHP�D�GHVHQFDGHDU�XPD�KDUPRQLD�HQWUH�HFRQRPLD�H�
PHLR�DPELHQWH�

� $R�DERUGDU�HVWH�WHPD��WHP�VH�HP�YLVWD�VXD�LPSRUWkQFLD�SDUD�D�HQJH-
QKDULD�FLYLO�YLVWR�TXH�RV�LPSDFWRV�FDXVDGRV�DR�PHLR�DPELHQWH��SHOD�GHSRVL-
omR�GH�UHVtGXRV�GH�IRUPD�LQDGHTXDGD��WrP�SURYRFDGR�LQ~PHURV�DFLGHQWHV�H�
GHVHTXLOtEULRV�DPELHQWDLV��$1*(/,6�1(72��������

� 2�5&&��5HVtGXRV�GD�&RQVWUXomR�&LYLO��UHSUHVHQWD�RV�SULQFLSDLV�GH-
MHWRV�SURGX]LGRV�QDV�iUHDV�XUEDQDV��6XD�SRUFHQWDJHP�HP�WHUULWyULR�QDFLRQDO�
VHULD�HQWUH�����H�����TXDQGR�FRPSDUD�GRV�FRP�R�WRWDO�GH�568��5HVtGXRV�
6yOLGRV�8UEDQRV���,3($��������

� 2V� UHVtGXRV� SURYHQLHQWHV� GD� FRQVWUXomR� FLYLO� WDPEpP� VmR� XP�GRV�
UHVSRQViYHLV�SHOR�HVJRWDPHQWR�GDV�iUHDV�GH�DWHUUR�GRV�UHVtGXRV�VyOLGRV�XU-
EDQRV��3,172�������DSXG�$1*8/2�HW�DO���������

� 3DUD�0RUHLUD���������D�FRPSRVLomR�GHVVH�UHVtGXR�DQWHV�GD�VHSDUDomR��
SRVVXL� LWHQV� LQGHVHMiYHLV�� WDLV� FRPR� FLPHQWR�� DPLDQWR�� UHVtGXRV� TXtPLFRV�
HWF��VH�GHVFDUWDGRV�RX�GLVWULEXtGRV� LQDGHTXDGDPHQWH��SRGHP�SURYRFDU� LP-
SDFWR�DPELHQWDO�H�SUHMXt]R�D�VRFLHGDGH�

� 1D�FODVVL¿FDomR�GRV� UHVtGXRV� VyOLGRV�SDUD�FRQVWUXomR�FLYLO�� Ki�HP�
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YLJrQFLD�D�QRUPD�$%17�1%5������������GD�$VVRFLDomR�%UDVLOHLUD�GH�1RU-
PDV�7pFQLFDV��$%17���TXH�VH�UHIHUH�D�UHVtGXRV�TXDQWR�DRV�VHXV�ULVFRV�SRWHQ-
FLDLV�DR�PHLR�DPELHQWH�H�D�VD~GH�S~EOLFD�

� 8WLOL]D�VH��DLQGD��D�5HVROXomR�Q�����������GR�&RQVHOKR�1DFLRQDO�GR�
0HLR�$PELHQWH� �&21$0$��� TXH� FODVVL¿FD� RV� GLYHUVRV� WLSRV� GH� UHVtGXRV�
JHUDGRV�SHOD�FRQVWUXomR�FLYLO��RQGH�VmR�VHSDUDGRV�SRU�VXDV�GH¿QLo}HV��PDWH-
ULDLV�H�GHVWLQRV�

� (VWDV�QRUPDV�WrP�R�REMHWLYR�GH�RULHQWDU�VREUH�R�LPSDFWR�DPELHQWDO�
RULJLQDGR�SHORV�GHWULWRV�GD�FRQVWUXomR�FLYLO�H�VHXV�ULVFRV�SRWHQFLDLV�DR�PHLR�
DPELHQWH��HVWDEHOHFHQGR�FULWpULRV��SURFHGLPHQWRV�H�HODERUDQGR�UHJUDV�D�VH-
UHP� FXPSULGDV� SHODV� FRQVWUXWRUDV� H� GHPDLV� HQYROYLGRV� HP� FDGD� HWDSD� GH�
XPD�FRQVWUXomR�

� $�EXVFD�SRU�VROXo}HV�QD�iUHD�GH�UHVtGXRV�UHÀHWH�D�GHPDQGD�GD�VR-
FLHGDGH�TXH�SUHVVLRQD�SRU�PXGDQoDV�PRWLYDGDV�SHORV�HOHYDGRV�FXVWRV� VR-
FLRHFRQ{PLFRV�H�DPELHQWDLV��6H�PDQHMDGRV�DGHTXDGDPHQWH��RV�UHVtGXRV�Vy-
OLGRV�DGTXLUHP�YDORU�FRPHUFLDO�H�SRGHP�VHU�XWLOL]DGRV�HP�IRUPD�GH�QRYDV�
PDWpULDV�SULPDV�RX�QRYRV�LQVXPRV��0,1,67e5,2�'2�0(,2�$0%,(17(��
������

� 2�SURSyVLWR�SHOD�GHIHVD�GHVWH�WHPD�VH�GHX�SHOD�JUDQGH�YDORUL]DomR�
GH�UHVtGXRV�QRV�WHP�SRV�DWXDLV��1mR�Vy�QDV�FRQVWUXo}HV��PDV�HP�JHUDO��SUH-
VHUYDU�H�RX�UHDSURYHLWDU��YLVD�EHQH¿FLDU�R�PHLR�DPELHQWH�H�D�KXPDQLGDGH�GH�
PRGR�TXH�SRVVDPRV�XWLOL]DU�RV�UHFXUVRV�QDWXUDLV��VHP�TXH�HOHV�VH�HVJRWHP��
DOpP�GH�VHU�OXFUDWLYR��

� $�PHWRGRORJLD�XWLOL]DGD�IRL�GH�PRGR�TXDOLWDWLYR�SDUWLFLSDQWH��TXH�VH-
JXQGR�*LO��������FDUDFWHUL]D�VH�SHOD�LQWHUDomR�GH�SHVTXLVDGRU�H�PHPEURV�GD�
VLWXDomR�LQYHVWLJDGD��WDO�LQWHUDomR�FRP�GXUDomR�GH�XP�DQR�HP�FDGD�HPSUHVD�
LQYHVWLJDGD��UHDOL]DGD�HQWUH������H�������FRPR�VH�REVHUYDUi�QRV�WySLFRV�IX-
WXURV�HP�DQiOLVH�GH�GDGRV�H�GLVFXVVmR�GH�UHVXOWDGRV��2XWUR�PpWRGR�XWLOL]DGR�
IRL�R�GH�FROHWD�GH�GDGRV�ELEOLRJUi¿FRV�H�GRFXPHQWDLV��REWLGRV�HP�GLIHUHQWHV�
EDQFRV�GH�GDGRV�DFDGrPLFRV��FLHQWt¿FRV�H�GH�VLWHV�R¿FLDLV��,QIRUPDo}HV�UH-
OHYDQWHV�VREUH�R�DVVXQWR�TXH�SRVVDP�MXQWDPHQWH�FRP�RV�DFKDGRV�UHVROYHU�
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GH�XPD�IRUPD�SUiWLFD�R�FRQWUROH�GH�UHVtGXRV�VyOLGRV�GD�FRQV�WUXomR�FLYLO��
2�WUDEDOKR�IRL�HODERUDGR�GH�DFRUGR�FRP�D�QRUPD�$%17�1%5�������������
TXH�RULHQWD�QD�FODVVL¿FDomR�GRV�UHVtGXRV�VyOLGRV�HP�JHUDO��QRUPDV�$%17�
1%5� ������������ ������������ ������������ ����������� H� ������������
TXH�HP�VXDV�SDUWLFXODULGDGHV�RULHQWDP�VREUH�RV�UHVtGXRV�VyOLGRV�HVSHFt¿FRV�
GD�FRQVWUXomR�FLYLO��QRUPD�$%17�1%5�����������TXH�RULHQWD�VREUH�DSUH-
VHQWDomR�GH�SURMHWRV�GH�DWHUURV�VDQLWiULRV�GH�UHVtGXRV�VyOLGRV�XUEDQRV��QRU-
PD�$%17�1%5������������TXH�RULHQWD�VREUH�SURFHGLPHQWR�SDUD�REWHQomR�
GH�H[WUDWR�VROXELOL]DGR�GH�UHVtGXRV�VyOLGRV��/HL�Q�������������TXH�LQVWLWXL�D�
3ROtWLFD�1DFLRQDO�GH�5HVtGXRV�6yOLGRV��H�D�5HVROXomR�Q�����������GR�&RQ-
VHOKR�1DFLRQDO�GR�0HLR�$PELHQWH��&21$0$��H�VXDV�PRGL¿�FDo}HV�

6HQGR�DVVLP��HVWH�HVWXGR�WHP�FRPR�REMHWLYR�GHPRQVWUDU�D�LPSRUWkQFLD�GD�
FODVVL¿FDomR��GD�GLVWULEXLomR�H�GD�GHSRVLomR�DGHTXDGD�GH�FDGD�UHVtGXR�JHUD-
GR�SHOD�FRQVWUXomR�FLYLO�H�DQDOLVDU�D�LQÀXrQFLD�GR�UHVtGXR�DR�PHLR�DPELHQWH�

2. REVISÃO BIBLIOGRÁFICA

2.1 Resíduos da Construção Civil (RCC)

&RQVRDQWH� D� 5HVROXomR� Q�� ��������� GR� &RQVHOKR�1DFLRQDO� GR�0HLR�
$PELHQWH��&2�1$0$���$UW����GH���GH�MXOKR�GH������

� 2V�UHVtGXRV�RULJLQDGRV�GD�FRQVWUXomR�FLYLO�VmR�QRUPDOPHQWH�GH�QR-
YDV�FRQVWUXo}HV��UH�IRUPDV��GHPROLomR�GH�FRQVWUXomR�HP�JHUDO�H�UHSDURV��-i�
RV�DGYLQGRV�GH�SUHSDUDomR�H�GH�HVFDYD�omR�GH�WHUUHQRV��GHUUDPDPHQWR�GH�
FRQFUHWR��UHVWR�GH�FLPHQWR��EORFRV�FHUkPLFRV��WLMRORV��VRORV�H�URFKDV�LQ~WHLV��
UHVWR�GH�PHWDLV��PDGHLUDV��UHVLQDV��JHVVRV��DPLDQWR��SOiVWLFR��YLGUR�HWF��FR-
QKHFL�GRV�FRPR�FDOLoD�RX�SRSXODUPHQWH�FKDPDGRV�GH�HQWXOKR���&21$0$��
������� 3RGH� VHU� RULJLQDGR� SRU� UHVSRQViYHLV� GH� DWLYLGDGHV� RX� HPSUHHQGL-
PHQWRV�TXH�SURGX]HP�RV�UHVtGXRV�GH�REUD�

6HJXQGR�/HLWH���������HVWHV�UHVtGXRV�WDPEpP�SRGHP�VHU�JHUDGRV�SHORV�VH-
JXLQWHV�PRWL�YRV�

� ��$�IDOWD�GH�TXDOLGDGH�GRV�EHQV�H�VHUYLoRV��SRGHQGR�GDU�RULJHP�jV�
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SHUGDV�GH�PDWHULDLV��TXH�VDHP�GDV�REUDV�FRPR�HQWXOKR�

� ��2�FUHVFLPHQWR�XUEDQR�GHVRUGHQDGR� ID]� FRP�TXH�DV� FRQVWUXo}HV�
SDVVHP�SRU�DGDSWDo}HV�H�PRGL¿FDo}HV�JHUDQGR�PDLV�UHVtGXRV�

� ��2�DXPHQWR�GR�SRGHU�DTXLVLWLYR�H�DV� IDFLOLGDGHV�HFRQ{PLFDV�TXH�
LPSXOVLRQDP�R�GHVHQYROYLPHQWR�GH�QRYDV�FRQVWUXo}HV�H�UHIRUPDV�

� ��(VWUXWXUD�GH�FRQFUHWR�PDO�SURGX]LGD�TXH�RFDVLRQD�D�UHGXomR�GH�VXD�
YLGD�~WLO�H�QHFHVVLWD�GH�PDQXWHQomR�FRUUHWLYD��JHUDQGR�JUDQGHV�YROXPHV�GH�
UHVtGXRV�

� $�GHSHQGHU�GRV�UHVtGXRV�GD�FRQVWUXomR�FLYLO�D�VHUHP�WUDQVSRUWDGRV��
VHUi�QHFHVViULR�RE�VHUYDU�VH�DV�HPSUHVDV�UHVSRQViYHLV�SHOD�FROHWD�DWHQGHP�
D�UHJXODPHQWDomR�HVSHFt¿FD�SDUD�D�UHDOL]DomR�GR�WUDQVSRUWH��HQWUH�DV�IRQWHV�
JHUDGRUDV�H�D�iUHD�GH�GHVWLQDomR��&$5(//,�HW�DO��������

� 3DUD�%LGRQH��������R�UHXVR�GRV�UHVtGXRV�GD�FRQVWUXomR�FLYLO�p�XPD�
PDQHLUD�GH�HFRQRPL]DU�D�PDWpULD�SULPD��SRLV�UHGX]�D�EXVFD�GH�UHFXUVRV�QD-
WXUDLV��WUD]HQGR�EHQHItFLRV�HFRQ{PLFRV�H�DPELHQWDLV��GLPLQXLQGR�RV�QtYHLV�
GH�SROXLomR�DWPRVIpULFD�HOHYDGD�HP�IXQomR�GD�H[WUDomR��GH�SURFHVVDPHQWR�
H�WUDQVSRUWH��SRVVLELOLWDQGR�D�UHGXomR�QRV�FXVWRV�GH�FRQVWUXomR�H�R�DF~PXOR�
GH�UHVtGXRV��2V�UHVtGXRV�QmR�UHDSURYHLWiYHLV�GHYHP�VHU�GHVFDUWDGRV�HP�XP�
DWHUUR�VDQLWiULR�

� &RQIRUPH�D�QRUPD�$%17�1%5������������R�DWHUUR�VDQLWiULR�p�XPD�
GDV� WpFQLFDV�GH�GLVSRVLomR�GH� UHVtGXRV� VyOLGRV�XUEDQRV�QR� VROR�GH� IRUPD�
TXH� QmR� FDXVH� GDQRV� j� VD~GH� S~EOLFD� H� DR�PHLR� DPELHQWH��PLQLPL]DQGR�
RV�LPSDFWRV�DPELHQWDLV��(VWH�PpWRGR�XWLOL]D�SULQFtSLRV�GH�HQJHQKDULD�SDUD�
FRQ¿QDU�RV�UHVtGXRV�VyOLGRV�j�PHQRU�iUHD�SRVVtYHO�H�UHGX]L�ORV�DR�PHQRU�YR-
OXPH�SHUPLVVtYHO��UHFHEHQGR�WUDWDPHQWR�QR�WHUUHQR��FREULQGR�VH�FRP�XPD�
FDPDGD�GH�PDWHULDO�LQHUWH�QD�FRQFOXVmR�GH�FDGD�MRUQDGD�GH�WUDEDOKR���$%17�
1%5������������

� 1RUPDV�HODERUDGDV�SDUD�GHVFDUWH�GRV�UHVtGXRV�VyOLGRV�GD�FRQVWUXomR�
FLYLO��

� ��$%17�1%5������������±�7UDWD�GRV�UHVtGXRV�GD�&RQVWUXomR�&LYLO�
H�UHVtGXRV�YROXPRVRV��ÈUHDV�GH�WUDQVERUGR�H�WULDJHP��iUHD�SDUD�UHFHSWDomR�
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GR�5&'��7ULDJHP�HYHQWXDO�UHFLFODJHP�H�SRVWHULRU�UHPRomR�SDUD�GHVWLQDomR�
DGHTXDGD���'LUHWUL]HV�SDUD�SURMHWR��LPSODQWDomR�H�RSHUDomR�

� ��$%17�1%5������������±�7UDWD�GRV�UHVtGXRV�VyOLGRV�GD�FRQVWUX-
omR�H�UHVtGXRV�LQHUWHV��$WHUURV��GLUHWUL]HV�SDUD�SURMHWR��LPSODQWDomR�H�RSHUD-
omR�

� ��$%17�1%5������������±�7UDWD�GRV�UHVtGXRV�VyOLGRV�GD�FRQVWUX-
omR��ÈUHDV�GH�UHFLFODJHP��'LUHWUL]HV�SDUD�SURMHWR��LPSODQWDomR�H�RSHUDomR�

� ��$%17�1%5������������±�7UDWD�GH�DJUHJDGRV�UHFLFODGRV�GH�UHVt-
GXRV�VyOLGRV�GD�&RQVWUXomR�&LYLO��([HFXomR�GD�FDPDGD�GH�SDYLPHQWDomR�

� ��$%17�1%5������������±�7UDWD�GH�DJUHJDGRV�UHFLFODGRV�GH�UHVt-
GXRV�VyOLGRV�SDUD�&RQVWUXomR�&LYLO��8WLOL]DomR�HP�SDYLPHQWDomR�H�SUHSDUR�
GH�FRQFUHWR�VHP�IXQomR�HVWUXWXUDO�

� 2� TXDGUR� �� DSUHVHQWD� DOWHUQDWLYDV� GH� GHVWLQDomR� SDUD� RV� GLYHUVRV�
WLSRV�GH�5HVtGXRV�GD�&RQVWUXomR�&LYLO��5&&��

4XDGUR����7LSRV�GH�5HVtGXRV�GD�&RQVWUXomR�&LYLO�
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)RQWH��$GDSWDGR�GH�6,1'86&21�63�������

2.2 Política Nacional de Resíduos Sólidos (PNRS)

A 3ROtWLFD�1DFLRQDO� GH� 5HVtGXRV� 6yOLGRV� �3156�� p� SUHYLVWD� QD� /HL� Q��������������H�SURFXUD�RUJDQL]DU�D�IRUPD�FRP�TXH�R�SDtV�OLGD�FRP�R�
OL[R��H[LJLQGR�GH�VHWRUHV�S~EOLFRV�H�SULYDGRV�WUDQVSDUrQFLD�QR�JHUHQFLDPHQ-
WR�GH�VHXV�UHVtGXRV��%5$6,/��������

� 2�FUHVFLPHQWR�SRSXODFLRQDO�DFDUUHWD�R�DXPHQWR�GD�SURGXomR�GH�UHVt-
GXRV�VyOLGRV�XUEDQRV��)216(&$�������DSXG�/8,=�HW�DO����������

� 2�QmR�DFRPSDQKDPHQWR�GH�XP�GHVFDUWH�DGHTXDGR�GH�HPEDODJHQV�H�
GRV�SUySULRV�LWHQV�TXH�VH�GHJUDGDP�H�DFDEDP�VHQGR�GHVFDUWDGRV�GH�IRUPD�
LQFRUUHWD�DR�LQYpV�GH�VHUHP�UHFLFODGRV�RX�UHDSURYHLWDGRV�±�SUHMXGLFD�R�HFRV-
VLVWHPD�H�D�YLGD�KXPDQD��FRQWDPLQDP�R�VROR��RV�FRUSRV�G¶iJXDV��GHJUDGDP�
iUHDV�GH�SUHVHUYDomR�H� LPSXOVLRQDP�D�HPLVVmR�GR�JiV�&2��FDXVDGR�SHOR�
DF~PXOR�GH�OL[R��35()(,785$�'(�0$&(,2��������

� $�3156�UH~QH�SULQFtSLRV��REMHWLYRV��LQVWUXPHQWRV�H�GLUHWUL]HV�SDUD�D�
JHVWmR�GRV�UHVtGXRV�VyOLGRV��³e�IUXWR�GH�DPSOD�GLVFXVVmR�FRP�RV�yUJmRV�GH�
JRYHUQR�� LQVWLWXLo}HV� SULYDGDV�� RUJDQL]Do}HV� QmR� JRYHUQDPHQWDLV� H� VRFLH-
GDGH�FLYLO´��5(9,67$��6(1$&�H�('8&$d­2�$0%,(17$/�������DSXG�
&248,�HW�DO��������

� 1R�$UW�����GD�/HL��������������VmR�HVWDEHOHFLGRV�j�SURWHomR�GD�VD~-
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GH�S~EOLFD�H�GD�TXDOLGDGH�DPELHQWDO��GLPLQXLomR��UHDSURYHLWDPHQWR��UHSUR-
FHVVDPHQWR�H� WUDWDPHQWR�GRV� UHVtGXRV�VyOLGRV��7DO�FRPR�XP�GHVFDUWH�¿P�
DPELHQWDOPHQWH�DGHTXDGR�GRV�GHWULWRV��HVWtPXOR�j�DGRomR�GH�SDGU}HV�VXV-
WHQWiYHLV�GH�SURGXomR�H� FRQVXPR�GH�EHQV� H� VHUYLoRV�� GHVHQYROYLPHQWR� H�
DSULPRUDPHQWR�GH�WHFQRORJLDV�OLPSDV�FRPR�IRUPD�GH�PLQLPL]DU�LPSDFWRV�
DPELHQWDLV��UHGXomR�GR�XVR�GRV�UHFXUVRV�QDWXUDLV��UHGXomR�GR�YROXPH�H�GD�
SHULFXORVLGDGH�GRV�UHVtGXRV��LQFHQWLYR�j�LQG~VWULD�GD�UHFLFODJHP��WHQGR�HP�
YLVWD�IRPHQWDU�R�XVR�GH�PDWpULDV�SULPDV�H�LQVXPRV�GHULYDGRV�GH�PDWHULDLV�
UHFLFOiYHLV�H�UHFLFODGRV��%5$6,/��������

2.3 Plano de Gerenciamento de Resíduos na Construção Civil (PGRCC)

2�FUHVFLPHQWR�XUEDQtVWLFR�GHVRUGHQDGR� UHVXOWD�HP�XP�JUDQGH�YROXPH�GH�UHVtGXRV�QD�FRQVWUXomR�FLYLO��9LVDQGR�HVVH�YROXPH�GH�UHVtGXRV�SUR-
GX]LGRV� GXUDQWH� XPD� FRQVWUXomR�RX�GHPROLomR�� JHURX�VH� R�3ODQR�GH�*H-
UHQFLDPHQWR�GH�5HVtGXRV�QD�&RQVWUXomR�&LYLO��3*5&&���%5$6,/(,52�	�
0$726���������

� (VWH�SODQR� FRQVLVWH� HP�XP�GRFXPHQWR�TXH� LQWHJUD�R�SURFHVVR�GH�
VROLFLWDomR�GR�DOYDUi�GH�FRQVWUXomR��DSUHVHQWDQGR�D�TXDQWLGDGH�GH�UHVtGXRV�
SURGX]LGRV�GH�DFRUGR�FRP�DV�VXDV�FODVVL¿FDo}HV��$��%��&�H�'���SRGHQGR�VHU�
SURYHQLHQWH�GH�FRQVWUXo}HV��UHSDURV��UHIRUPDV�RX�DWp�PHVPR�GH�GHPROLo}HV��
FRP�R�LQWXLWR�GH�ID]HU�FRP�TXH�D�GLVSRVLomR�¿QDO�VHMD�FRUUHWD��OHJDO�H�GHQWUR�
GDV�QRUPDV�YLJHQWHV��35()(,785$�'(�-8,=�'(�)25$��������

� 6HJXQGR�D�5HVROXomR�Q�����������GR�&21$0$�R�3ODQR�GH�*H-
UHQFLDPHQWR�GH�5HVtGXRV�GD�&RQVWUXomR�&LYLO�GHYH�VHU�HODERUDGR�SRU�WRGRV�
RV�HPSUHHQGLPHQWRV�FRQVLGHUDGRV�JUDQGHV�JHUDGRUHV�GH�UHVtGXRV��HVWHV�VmR�
UHVSRQViYHLV�SHORV�SURFHGLPHQWRV�GH�FROHWD�� WUDQVSRUWH�� WUDQVERUGR�� WUDWD-
PHQWR�H�GHVWLQDomR�¿QDO�FRUUHWD��&21$0$���������

� (VWDV�H[LJrQFLDV�YDULDP�FRQIRUPH�D�QHFHVVLGDGH�GH�FDGD�HVWDGR��FL-
GDGH�RX�PXQLFtSLR��3DUD�LOXVWUDU��VHJXH�H[HPSOR�GR�PXQLFtSLR�GH�&XULWLED��
QR�3DUDQi�� HVWmR� LVHQWRV� GD� HODERUDomR�GR�3*5&&�DTXHOHV� FRQVLGHUDGRV�
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SHTXHQRV�SURGXWRUHV��FXMD�iUHD�FRQVWUXtGD�VHMD�LQIHULRU�D�����PHWURV�TXD-
GUDGRV�� RX� FRP� GHPROLomR� GH� iUHD� DEDL[R� GH� ����PHWURV� TXDGUDGRV�� RX�
DTXHOHV�TXH�JHUDP�XPD�TXDQWLD�Pi[LPD�GH�����PHWURV�F~ELFRV�GH�UHVtGXRV�
GD�FRQVWUXomR�FLYLO�FODVVH�$�H�&��QXP�LQWHUYDOR�VXSHULRU�D���PHVHV��$WHQGHP�
DV�H[LJrQFLDV�GR�3ODQR�0XQLFLSDO�GH�*HVWmR�,QWH�JUDGD�GH�5HVtGXRV�6yOLGRV�
�30*,56���FRQIRUPH�D�/HL�Q����������GH���GH�DJRVWR�GH�������6(&5(7$-
5,$�081,&,3$/�'(�0(,2�$0%,(17(��������

� 'HVWD�IRUPD��R�3ODQR�GH�*HUHQFLDPHQWR�GH�5HVtGXRV�GD�&RQVWUXomR�
&LYLO��GHYH�VHU�HOD�ERUDGR�UHIHUHQWH�DR�YROXPH�GRV�HQWXOKRV�JHUDGRV�GXUDQWH�
DV�IDVHV�GH�LPSODQWDomR�GH�XP�HPSUHHQGLPHQWR��EDVHDGD�QD�VXD�iUHD�FRQV-
WUXtGD�H�QR�YROXPH�GH�VROR�PRYLPHQWDGR��TXH�GHYHUmR�FRQVWDU�LQIRUPDo}HV�
GD�WLSRORJLD�GRV�UHVtGXRV��&$%5$/�	�025(,5$��������

� &RPR�D�5HVROXomR�Q������������D�VHJUHJDomR�H�R�GHVWLQR�GRV�UHVt-
GXRV�GD�FRQVWUXomR�FLYLO�VmR�REULJDWyULRV�SDUD�R�HPSUHHQGHGRU��&21$0$��
�������

� 2�TXDGUR���UHWUDWD�R�ÀX[R�GDV�Do}HV�GLVFLSOLQDGDV�GRV�JUDQGHV�YR-
OXPHV�GH�UHVtGXRV�GD�FRQVWUXomR�H�GHPROLomR��5&'���FRP�WUDQVSRUWDGRUDV�
FDGDVWUDGDV� H� iUHDV� GH� UHFHSomR� OLFHQFLDGDV�� REHGHFHQGR� DRV� SDUkPHWURV�
GR�3ODQR�GH�*HUHQFLDPHQWR�GRV�5HVtGXRV�GD�&RQVWUXomR�&LYLO� �3*5&&��
�3,172�	�*21=È/(=���������

4XDGUR����4XDGUR�GH�3ODQR�,QWHJUDGR�GH�*HUHQFLDPHQWR�GH�5HVtGXRV�

)RQWH��$GDSWDGR�GH�3,172�	�*21=È/(=�������

� 2�3ODQR�GH�*HUHQFLDPHQWR�GH�5HVtGXRV�GD�&RQVWUXomR�&LYLO�GHYH�
VHU�HODERUDGR�DQWHV�GR�LQtFLR�GDV�REUDV��H�H[HFXWDGR�GXUDQWH�WRGD�D�FRQVWUX-
omR�GR�HPSUHHQGLPHQWR��H�R�UHODWyULR�GH�JH�UHQFLDPHQWR��5*5&&��GHYH�VHU�
DSUHVHQWDGR�QR�¿QDO�GD�REUD�FRPR�FRQGLFLRQDQWH�GD�OLFHQoD�GH�RSHUDomR�RX�
GH�KDELWDomR��&21$0$��������
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� &RQVRDQWH�DUWLJR����GD�/HL�)HGHUDO��������������D�JHVWmR�H�R�JHUHQ-
FLDPHQWR�GH�UHVtGXRV�VyOLGRV�GD�FRQVWUXomR�FLYLO�GHYHP�VHU�FRQVLGHUDGRV�
FRQIRUPH�D�RUGHP�SUHVHQWH�QD�¿JXUD����

)LJXUD����*HVWmR�H�R�*HUHQFLDPHQWR�GH�5HVtGXRV�6yOLGRV�

)RQWH��$GDSWDGR�GD�/HL�)HGHUDO��������������

����&ODVVL¿FDomR�GH�5HVtGXRV�QD�&RQVWUXomR�&LYLO

(P�FRQFRUGkQFLD�FRP�D�QRUPD�$%17�1%5�������������D�FODVVL¿FDomR�
GH�UHVtGXRV�VyOLGRV�p�D�LGHQWL¿FDomR�GR�PpWRGR�RX�DWLYLGDGH�TXH�OKHV�

GHX�RULJHP��GH�VHXV�FRQVWLWXLQWHV�H�FDUDF�WHUtVWLFDV��H�D�FRPSDUDomR�GHVWHV�
FRQVWLWXLQWHV�FRP�OLVWDJHQV�GH�UHVtGXRV�H�VXEVWkQFLDV��FXMR�LPSDFWR�j�VD~GH�
H� DR�PHLR� DPELHQWH� p� FRQKHFLGR��2QGH� D� LGHQWL¿FDomR� GRV� FRQVWLWXLQWHV�
GHYH�VHU�DYDOLDGD�FRPR�DV�PDWpULDV�SULPDV��RV�LQVXPRV�H�R�SURFHVVR�TXH�OKH�
GHX�RULJHP��$%17��������

� $�5HVROXomR�Q������GR�&RQVHOKR�1DFLRQDO�GR�0HLR�$PELHQWH��&2-
1$0$��� GH� �� GH� MX�OKR� GH� ������ GLVS}H� VREUH� D� JHVWmR� GRV� UHVtGXRV� GD�
FRQVWUXomR�FLYLO��GHWHUPLQDQGR�TXH�RV�UHVtGXRV�SURGX]LGRV�GHYDP�VHU�GHVWL-
QDGRV�GD�PDQHLUD�DSUHVHQWDGD�QR�TXDGUR����D�VHJXLU�

4XDGUR����&ODVVL¿FDomR�'RV�5HVtGXRV�6yOLGRV�GD�&RQVWUXomR�&LYLO�
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)RQWH��$GDSWDGR�GH�&21$0$�������

� $�5HVROXomR�Q�����GR�&RQVHOKR�1DFLRQDO�GR�0HLR�$PELHQWH��&2-
1$0$���GH����GH�PDLR�GH�������GLVS}H�GD�DOWHUDomR�GR�$UW�����GD�5HVR-
OXomR�Q�������GH���GH�MXOKR�GH�������'H�WHUPLQDQGR�DVVLP��D�QRYD�FODVVL-
¿FDomR�SDUD�R�JHVVR��GH�FODVVH�&�SDUD�FODVVH�%��(PERUD�VHMD�FRPSURYDGR�
TXH�RV�UHVtGXRV�GHULYDGRV�GR�JHVVR�SRVVDP�VHU� UHFLFODGRV�H�UHFXSHUDGRV��
QmR�p�SHUPLWLGR�PLVWXUDU�FRP�RV�GHPDLV�UHVtGXRV�GH�FODVVH�%�H�QHP�FRP�DV�
GHPDLV�FODVVHV��GHYHQGR�VHU�GHSRVLWDGR�HP�XP�UHFLSLHQWH�SUySULR��&21$-
0$��������

������&ODVVL¿FDomR�TXDQWR�j�3HULFXORVLGDGH

A $%17�1%5�������������FRQFHLWXD�D�SHULFXORVLGDGH�GH�XP�UHVtGXR�HP�UHODomR�DV�VXDV�SURSULHGDGHV�ItVLFDV��TXtPLFDV�RX�LQIHFWRFRQWDJLR-
VDV��TXH�SRGHP�DSUHVHQWDU�ULVFR�j�VD~GH�S~EOLFD�H�ULVFRV�DR�PHLR�DPELHQWH��
TXDQGR�QmR�VmR�JHUHQFLDGDV�DGHTXDGDPHQWH��&RP�LVVR��D�1%5������������
FODVVL¿FD�RV�UHVtGXRV�GD�VHJXLQWH�PDQHLUD�

� ��&/$66(�,�±�SHULJRVRV��6mR�DTXHOHV�TXH�HP�IXQomR�GH�VXDV�SUR-
SULHGDGHV� ItVLFDV�� TXtPL�FDV� RX� LQIHFWRFRQWDJLRVDV�� DSUHVHQWDP� ULVFRV� j�
VD~GH�S~EOLFD�RX�DR�PHLR�DPELHQWH��3RGHQGR�VHU�LQÀDPiYHLV��FRUURVLYRV��
UHDWLYRV��Wy[LFRV�RX�SDWRJrQLFRV�

� &LWDP�VH�FRPR�H[HPSORV�GHVVD�FODVVH�GH�UHVtGXRV��5HVtGXRV�H�ORGRV�
GH�WLQWD�SURYHQLHQWH�GD�SLQWXUD�LQGXVWULDO��yOHR�OXEUL¿FDQWH�XVDGR�RX�FRQ-
WDPLQDGR��VHUUDJHP�FRQWDPLQDGDV�FRP�yOHR��(3,¶V�FRQWDPLQDGDV��OXYDV�H�
ERWDV�GH�FRXUR��FRQWDPLQDGRV�FRP�RV�UHVtGXRV�DFLPD��UHVtGXRV�GH�VDLV�SUR-
YHQLHQWHV�GH�WUDWDPHQWR�WpUPLFR�GH�PHWDLV��ORGRV�RULJLQDGRV�QR�VLVWHPD�GH�
WUDWDPHQWR�GH�HÀXHQWHV�OtTXLGRV�GD�SLQWXUD�LQGXVWULDO��RV�VHJXLQWHV�VROYHQWHV�
QmR�KDORJHQDGRV�XVDGRV��DFHWRQD��DFHWDWR�GH�HWLOD��pWHU�HWtOLFR��RV�UHVtGXRV�
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RULJLQDGRV�QR�SURFHVVR�GH�UHFXSHUDomR�GHVWHV�VROYHQWHV�RX�GH�PLVWXUDV�TXH�
RV�FRQWHQKDP�H�ORGR�UHVXOWDQWH�GD�VHSDUDomR�SULPiULD�GH�iJXD�yOHR�GH�UH¿-
QDULD�GH�SHWUyOHR��$%17��������

� &RQIRUPH�D�QRUPD�$%17�1%5������������H[LVWHP�FULWpULRV�HV-
SHFt¿FRV�SDUD�R�SUR¿VVLRQDO�FDSDFLWDGR�SDUD�TXH�FODVVL¿TXH�H�DYDOLH�FDGD�
SURSULHGDGH�GRV� UHVtGXRV��$VVLP�R�SURGXWR�FRQVLGHUDGR�³SHULJRVR´��GHYH�
VHU�XWLOL]DGR�H�WUDQVSRUWDGR�GH�IRUPD�DSURSULDGD�

� ��&/$66(�,,�±�5HSUHVHQWD�R�JUXSR�GH�PDWHULDLV�QmR�SHULJRVRV��QmR�
LQHUWH�,,�$�H�LQHUWH�,,�%�

� ��&/$66(�,,�$�±�1mR�SHULJRVRV�H�1mR�LQHUWHV��6mR�DTXHOHV�TXH�QmR�
VH�HQFDL[DP�QDV�FODVVHV�,�H�,,�%��H�TXH�SRGHP�VHU�FRPEXVWtYHLV��ELRGHJUDGi-
YHLV�RX�VRO~YHLV�HP�iJXD�

3RGHPRV�FLWDU�FRPR�H[HPSOR�GHVVD�FODVVH��0DWpULDV�RUJkQLFDV��SDSpLV��JHV-
VRV�H�OL[DV�

� ��&/$66(�,,�%�±�1mR�SHULJRVRV�H�LQHUWHV��6mR�DTXHOHV�TXH��HQVDLD-
GRV�VHJXQGR�R� WHVWH�GH�VROXELOL]DomR�GD�QRUPD�$%17�1%5�������������
QmR� DSUHVHQWDP� TXDOTXHU� GH� VHXV� FRQVWLWXLQWHV� VROXELOL]DGRV� HP� FRQFHQ-
WUDo}HV�VXSHULRUHV�DRV�SDGU}HV�GH�SRWDELOLGDGH�GD�iJXD��H[HFXWDQGR�VH�RV�
SDGU}HV�GH�FRU��WXUELGH]��VDERU�H�DVSHFWR�

� &LWD�VH�FRPR�H[HPSOR�GHVVD�FODVVH��$UHLD��FHUkPLFD��WLMRORV��WHOKDV�
FHUkPLFD��DUJDPDVVD��FRQFUHWR��FLPHQWR��SHGUD��WHUUD�VROR�HQWUH�RXWURV��$LQ-
GD�HP�FRQIRUPLGDGH�FRP�D�5HVROXomR�Q�����������$UW�����GR�&21$0$��
RV�UHVtGXRV�GH�FRQVWUXomR�H�GHPROLomR�QmR�SRGHP�VHU�GHSRVLWDGRV�HP�DWHU-
URV�GH�UHVWRV�GRPLFLOLDUHV��HQFRVWDV��UHJL}HV�GH�³ERWD�IRUD´��FRUSRV�KtGULFRV��
ORWHV�GHVRFXSDGRV�H�HP�iUHDV�FRP�SURWHomR�OHJDO��$�GLVSRVLomR�DGHTXDGD�
¿QDO�GRV�5HVtGXRV�GD�&RQVWUXomR�H�'HPROLomR��5&'��HQJOREDGRV�QD�FODVVH�
$��GHYHP�VHU�UHFLFODGRV�H�GLVSRVWRV�DSH�QDV�HP�DWHUURV�LQHUWHV��&21$0$��
������
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������/DXGR�GH�&ODVVL¿FDomR

2�ODXGR�GH�FODVVL¿FDomR�SRGH�VHU�EDVHDGR�H[FOXVLYDPHQWH�QD� LGHQWL¿-
FDomR�GR�SURFHVVR�SURGXWLYR�� TXDQWR�QR� HQTXDGUDPHQWR�GR� UHVtGXR�

QDV�OLVWDJHQV�GRV�DQH[RV�$�RX�%�FRQIRUPH�SUHYLVWR�QD�QRUPD�$%17�1%5�
������������'HYH�FRQVWDU�QR�ODXGR�GH�FODVVL¿FDomR�D�LQGLFDomR�GD�RULJHP�
GR�UHVtGXR��GHVFULomR�GR�PpWRGR�GH�VHJUHJDomR�H�GHVFULomR�GR�FULWpULR�DGR-
WDGR�QD�HVFROKD�GH�SDUkPHWURV�DQDOLVDGRV��TXDQGR�IRU�R�FDVR��LQFOXLQGR�RV�
ODXGRV�GH�DQiOLVHV�ODERUDWRUL�DLV��2V�ODXGRV�GHYHP�VHU�HODERUDGRV�SRU�UHV-
SRQViYHLV�WpFQLFRV�KDELOLWDGRV�

3. ANÁLISE DE DADOS E DISCUSSÃO DOS RESULTADOS

3DUD� D� IHLWXUD� GHVWH� DUWLJR�� UHDOL]RX�VH� D� DQiOLVH� GH� GXDV� HPSUHVDV� GH�
JUDQGH�SRUWH��DWXDQWHV�QR�UDPR�GD�FRQVWUXomR�FLYLO��ORFDOL]DGDV�QD�FLGD-

GH�GH�1RYD�,JXDoX��QR�(VWDGR�GR�5LR�GH�-D�QHLUR��1D�RFDVLmR��HUDP�H[HFX-
WDGDV�REUDV�QR�PHVPR�SDGUmR�GH�HGL¿FDo}HV��SDUD�IDFLOLWDU�D�FRP�SDUDomR�H�
FRPSUHHQVmR�VREUH�D�DGPLQLVWUDomR�GRV�UHVtGXRV�VyOLGRV��REUDV�HVWDV��LQFHQ-
WLYDGDV�SHOR�*RYHUQR�)HGHUDO�FRP�R�SURJUDPD�KDELWDFLRQDO�³0LQKD�FDVD��
PLQKD�YLGD´�

� $�SULPHLUD�HPSUHVD�D� VHU�GHVFULWD� UHDOL]D�REUDV�QR�EDLUUR�&DEXoX�
H�QmR�SRVVXL�R�3ODQR�GH�*HUHQFLDPHQWR�GH�5HVtGXRV�GD�&RQVWUXomR�&LYLO�
�3*5&&���RQGH�D�¿VFDOL]DomR�GH�GHVWLQDomR�H�GLVSRVLomR�p�IHLWD�SHOR�PHV-
WUH�GH�REUD��UHVSRQViYHO�SHOR�VHUYLoR�TXH�JHUD�HQWXOKR�QDV�FRQVWUX�o}HV�H�
GHPROLo}HV�

� 2V� UHVtGXRV� JHUDGRV� TXDQGR� QmR� VmR� JHUHQFLDGRV� FRUUHWDPHQWH��
DJULGHP�DR�DPELHQWH�GH�WUDEDOKR��D�YLWDOLGDGH�KXPDQD�H�D�HPSUHVD��'HVWD�
IRUPD��FRQVWDWD�VH�TXH�HVVD�HPSUHVD�QmR�JH�UHQFLD�FRUUHWDPHQWH�RV�UHVtGX-
RV�JHUDGRV�SRU�VXDV�FRQVWUXo}HV��DOpP�GH�QmR�FODVVL¿FDU�RV�UHVtGXRV��QmR�
HIHWXDP�R�DFRPSDQKDPHQWR�GH�WRGDV�DV�HWDSDV�QHFHVViULDV�GH�GHVWLQDomR�H�
GLVSRVLomR�GRV�UHVtGXRV�VyOLGRV��GD�PHVPD�IRUPD�TXH�D�PDLRULD�GRV�UHVtGX-
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RV�JHUDGRV�VmR�GLVSRVWRV�HP�DWHUURV�FODQGHVWLQRV�

� $�¿JXUD���DSUHVHQWD�R�SODQR�LQWHJUDGR�GH�JHUHQFLDPHQWR�GH�UHVtGXRV�
GD�FRQVWUXomR�GHV�VD�HPSUHVD�

)LJXUD����3ODQR�,QWHJUDGR�GH�*HUHQFLDPHQWR�GRV�5HVtGXRV�

)RQWH��./(,1�	�*21d$/9(6�������

� 2V�UHVtGXRV�GH�FODVVH�$�VmR�RV�TXH�SRVVXHP�PDLRU�SRWHQFLDO�GH�UH-
FLFODJHP�GR�TXH�RV�RXWURV�UHVtGXRV��4XDQGR�VmR�GHVFDUWDGRV�GH�IRUPD�LQGH-
YLGD��MXQWR�FRP�RXWURV�UHVtGXRV�GRPLFLOLDUHV�H�FRPXQV��HOHV�QmR�SRGHP�VHU�
PDLV�UHDSURYHLWDGRV��SRLV�HVWmR�FRQWDPLQDGRV�FRP�RXWURV�WLSRV�GH�HQWXOKR��
FRPR�WHOKDV�GH�¿EURFLPHQWR��SOiVWLFRV��PDWHULDLV�RUJkQLFRV�� ODWDV�GH�WLQWD�
HWF��JHUDQGR�XPD�LPSRVVLELOLGDGH�HP�VHX�UHXVR�

� $�VHJXQGD�HPSUHVD�DQDOLVDGD�UHDOL]D�REUDV�QR�EDLUUR�3UDWD�H�GLVS}H�
GR�SODQR�GH�JHUHQFLDPHQWR�GH�UHVtGXRV�VyOLGRV��RQGH�HVWHV�VmR�FODVVL¿FDGRV�
H�D�VXD�GLVSRVLomR�H�GHSRVLomR�¿QDO�VmR�IHLWDV�DGHTXDGDPHQWH��DOpP�GH�UH-
FLFODU�HP�XVLQD�SUySULD�RV�UHVtGXRV�GH�³FODVVH�$´��RQGH�UHGX�]HP�RV�FXVWRV�
HP�SURGXWRV�FRPR�SHGULVFR��Sy�GH�SHGUD��EULWD�H�DUHLD�
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� $�¿JXUD���DSUHVHQWD�R�SODQR�LQWHJUDGR�GH�JHUHQFLDPHQWR�GH�UHVtGXRV�
UHIHUHQWHV�jV�FRQVWUXo}HV�H[HFXWDGDV�SHOD�HPSUHVD�

)LJXUD����3ODQR�,QWHJUDGR�GH�*HUHQFLDPHQWR�GRV�5HVtGXRV

)RQWH��./(,1�	�*21d$/9(6�������

� 2XWUR� H[HPSOR� SRQWXDO� H� LPSDFWDQWH� TXH� GHPRQVWUD� D� GLIHUHQoD�
QD� SUHRFXSDomR� FRP�RV� UHVtGXRV�� TXH� HQYROYHP�QmR� Vy�¿QDQFHLUDPHQWH��
PDV�WDPEpP�DPELHQWDOPHQWH�DV�GXDV�HPSUHVDV��IRL�R�LQYHVWLPHQWR�GH�5��
����������IHLWR�SHOD�VHJXQGD�HPSUHVD�DSUHVHQWDGD�HP�XP�7ULWXUDGRU�GH�HQ-
WXOKR�0RGHOR�7(���HVVH�YDORU�LQFOXL�WRGD�D�RSHUDomR�QR�SHUtRGR�GH����PH-
VHV��SUHoR�GR�WULWXUDGRU��LQVWDODomR�HOpWULFD��FREHUWXUD�SDUD�DUPD]HQDPHQWR��
EDLDV�SDUD�ORFDomR�GR�UHVtGXR�WULWXUDGR��PDQXWHQomR��FRQVXPR�GH�HQHUJLD�
HOpWULFD� H� RSHUDGRU��6HJXQGR�R� IDEULFDQWH�� R� WULWXUDGRU�SRGH� VHU� UHJXODGR�
SDUD�SURGX]LU�DJUHJDGRV�GH����FP������FP�RX����FP��R�TXH�SRVVLELOLWRX�D�
XWLOL]DomR�GHOHV�QR�DWHUUDPHQWR�GH�YDOHWDV� MXQWR�DR� VROR��SDYLPHQWDomR�H�
DJUHJDGRV�SDUD�R�FRQFUHWR�GH�FDOoDGD��

� 1HVVH�SHUtRGR�GH����PHVHV��R�WULWXUDGRU�SURGX]LX������Pñ�GH�DJUH-
JDGR�ELFD� FRUULGD�R�TXH�JHURX�XPD�HFRQRPLD�GH�5������������GHYLGR� D�
GLPLQXLomR�VLJQL¿FDWLYD�QD�FRPSUD�GHVVH�DJUHJDGR�SDUD�QLYHODPHQWR�GH�WHU-
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UHQR�H�VXEOHLWRV�GH�IXQGDo}HV��FRP�LVVR�HFRQRPL]RX�WDPEpP�5������������
GH�FDoDPED�FODVVH�$��TXH�FXVWDULD�D�GHVWLQDomR�GHVVH�YROXPH�GH�HQWXOKR�
HP�FDoDPEDV�GH��Pñ�SDUD�iUHDV� OHJDOL]DGDV�� WRWDOL]DQGR�XP�YDORU�GH�5��
�����������

� 3RU�¿P�D�PiTXLQD�HP�XP�FXUWR�SHUtRGR�JHURX�XPD�HFRQRPLD�¿QDQ-
FHLUD�GH�5������������H�HYLWRX�PXLWRV�LPSDFWRV�DPELHQWDLV�FRPR�GHJUDGD-
omR�GH�URFKDV�H[LVWHQWH�QD�QDWXUH]D�FRP�R�XVR�GH�H[SORVLYRV��QR�PHVPR�
YROXPH�GD�ELFD�FRUULGD�JHUDGD�SHOR�WULWXUDGRU���HVJRWDPHQWR�GD�FDSDFLGDGH�
GH�DWHUURV�VDQLWiULRV�FRP�UHVtGXR�FODVVH�$��UHWLUDGD�GH�YHJHWDLV��PRGL¿FDomR�
GD�SDLVDJHP��SROXLomR�VRQRUD�HWF��

� 2V�VHUYLoRV�FLWDGRV�HUDP�HVVHQFLDLV�DV�GXDV�REUDV��FRQVLGHUDQGR�TXH�
D�SULPHLUD�HPSUHVD�DSUHVHQWDGD�HIHWXRX�D�FRPSUD�GRV�DJUHJDGRV�SRU�QmR�
SRVVXLU�R� WULWXUDGRU��H�HP�FRQVHTXrQFLD��QmR�UHDSURYHLWRX�FRUUHWDPHQWH�R�
VHX�UHVtGXR��DFDERX�SRU�DPDUJDU�SUHMXt]RV�¿QDQFHLURV�H�QmR�HYLWRX�RV�GLYHU-
VRV�GHVDVWUHV�FDXVDGRV�DR�PHLR�DPELHQWH�

3.1 Análise De Dados

%DVHDQGR�VH�QDV�LQIRUPDo}HV�REWLGDV�DWUDYpV�GRV�ÀX[RJUDPDV�DSUHVHQ-
WDGRV�DFLPD��GDV�GXDV�HPSUHVDV��¿FD�HYLGHQWH�TXH�D�SULPHLUD�HPSUHVD�

GHWDOKDGD� SURGX]� XPD�TXDQWLGDGH�PHQRU� GH� UHVtGXRV� TXDQGR� FRPSDUDGR�
FRP�D�SURGXomR�GRV�UHVtGXRV�GD�VHJXQGD�HPSUHVD��

� &RQWXGR��PHVPR�FRP�VXD�EDL[D�SURGXomR�GH� UHVtGXR�Ki�XPD�DX-
VrQFLD�GH�DFRPSDQKD�PHQWR�GH�SUR¿VVLRQDO�FUHGHQFLDGR�QD�JHUDomR�DWp�D�
GLVSRVLomR�¿QDO�GRV�PHVPRV��RFDVLRQDQGR�XPD�ORJtVWLFD�GH�GHVFDUWH�GHV-
FRQWURODGD�ID]HQGR�FRP�TXH�D�HPSUHVD�VRIUD�FRP�R�UHVXOWDGR��1mR�FRQVH-
JXLQGR�ID]HU�R�UHXVR�GRV�UHVtGXRV�SDUD�SURYHLWR�SUySULR��D�HPSUHVD�DFDED�
FRPSUDQGR�DOJXQV�PDWHULDLV�TXH�SRGHULDP�VHU�IDEULFDGRV�FRP�RV�UHVtGXRV��
5HDOL]DU�D�YHQGD�GRV�TXH�VmR�UHFLFOiYHLV�WDPEpP�SRGHULD�VHU�XPD�IRUPD�GH�
SURYHLWR�GH�VHXV�GHWULWRV��RXWUR�SUHMXt]R�HYLGHQWH�p�GH�SDUWH�DPELHQWDO��FRP�
GHVFDUWHV�LUUHJXODUHV��JHUDQGR�YHWRUHV�GH�GRHQoDV��HQFKHQWHV�HWF�
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� $�VHJXQGD�HPSUHVD�DQDOLVDGD��DOpP�GH�WRGD�D�SURGXomR�GRV�UHVtGX-
RV�H�VXD�GLVSRVLomR�¿QDO��Ki�WDPEpP�XPD�SUHRFXSDomR�FRP�RV�FXVWRV�GD�
HPSUHVD��LPSODQWDQGR�VHWRUHV�SULYDGRV��FRPR�R�GH�WULDJHP��TXH�UHDOL]DP�D�
VHSDUDomR�GRV�GHWULWRV�SRVVLELOLWDQGR�R�VHX�UHXVR�H�D�YHQGD�GRV�UHFLFOiYHLV��
TXDQGR�FRQYHQLHQWH��3HOR�ODGR�DPELHQWDO��D�HPSUHVD�UHDOL]D�R�GHVFDUWH�HP�
HFR�SRQWR��TXH�ID]HP�D�FROHWD�VHOHWLYD�GRV�UHVtGXRV�H�HQFDPLQKDP�SDUD�VXD�
GHVWLQDomR�FRUUHWD�

� &RP�HVVD�FRPSDUDomR��FRQVHJXH�VH�HQ[HUJDU�GH�PDQHLUD�FODUD�TXH�
XPD�ORJtVWLFD�GH�GHVFDUWH�FRUUHWD�p�HVVHQFLDO�SDUD�SURSRUFLRQDU�D�XPD�HP-
SUHVD�XP�DPELHQWH�OLPSR��VDXGiYHO�H�OXFUDWLYR��H�TXH�D�DXVrQFLD�GHOD�WHQGH�
D�RFDVLRQDU�GHVDVWUHV�DPELHQWDLV��SUHMXt]RV�H��HP�DOJXQV�FDVRV��PXOWDV�

4. CONCLUSÃO

&RP�EDVH�QR�TXH�IRL�SURSRVWR�QR�SUHVHQWH�HVWXGR��FRQFOXL�VH�WHU�DOFDQ-
oDGR�R�SURSyVLWR�GH�DQDOLVDU�D�LQÀXrQFLD�GRV�GHWULWRV�SURGX]LGRV�SHOD�

FRQVWUXomR�FLYLO� DR�PHLR�DPELHQWH��GHPRQVWUDQGR�D� LPSRUWkQFLD�GD� FODV-
VL¿FDomR�� GLVWULEXLomR�� GLVSRVLomR� H� GHSRVLomR� DGHTXDGD� GH� FDGD� UHVtGXR�
�5&&��

� 'HVWD�IRUPD�p�LQGLVSHQViYHO�UHDOL]DU�R�3ODQR�GH�*HUHQFLDPHQWR�GRV�
5HVtGXRV�GD�&RQVWUXomR�&LYLO��3*5&&��H�D�&ODVVL¿FDomR�GRV�UHVtGXRV�GH-
WDOKDGRV��DYDOLDQGR�D�SRVVLELOLGDGH�GH�UHGXomR�GD�JHUDomR��RX�TXDQGR�QmR�
SRVVtYHO� VXD� UHGXomR�� D� QHFHVVLGDGH�GH� FHUWL¿FDU�VH�GR� WUDWDPHQWR� H�GHV-
WLQDomR� DSURSULDGD� GRV�5&&V�� SDUD� WRUQDU� R� HPSUHHQGLPHQWR� VXVWHQWiYHO�
DPELHQWDOPHQWH�H�HFRQRPLFDPHQWH�

� 2�LQWXLWR�p�DSUHVHQWDU�DV�IRUPDV�GH�DGPLQLVWUDU�R�5&&��GHWDOKDQGR�
FDGD�HWDSD�GH�VHXV�SURFHVVRV��9LVDQGR�D�GLPLQXLomR�GD�SURGXomR�GRV�UHVt-
GXRV�QDV�REUDV�HP�JHUDO��RX�HQWmR��D�UHFLFODJHP�GHVVHV�5&&V��FRQWULEXLQGR�
DVVLP��SDUD�D�GLPLQXLomR�GH�FXVWRV�GD�HPSUHVD�H��FRQVHTXHQWHPHQWH��R�DX-
PHQWR�GRV�OXFURV�
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$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6��1%5��������
$JUHJDGRV�UHFLFODGRV�GH�UHVtGXRV�VyOLGRV�GD�FRQVWUXomR�FLYLO�±�([HFXomR�GH�
FDPDGDV�GH�SDYLPHQWDomR�±�3URFHGLPHQWRV��5LR�GH�-DQHLUR�������

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6��1%5�������
$JUHJDGRV�UHFLFODGRV�GH�UHVtGXRV�VyOLGRV�GD�FRQVWUXomR�FLYLO�±�8WLOL]DomR�
HP�SDYLPHQWDomR�H�SUHSDUR�GH�FRQFUHWR�VHP�IXQomR�HVWUXWXUDO�±�5HTXLVLWRV��
5LR�GH�-DQHLUR�������

%,'21(��)�$��5HVtGXRV�VyOLGRV�SURYHQLHQWHV�GH�FROHWDV�HVSHFLDLV��HOLPLQD-
omR�H�YDORUL]DomR����HG��%UDVtOLD��),1(3�3526$%�������

%5$6,/��/HL�Q����������GH���GH�DJRVWR�GH�������,QVWLWXWR�D�3ROtWLFD�1DFLR-
QDO�GH�5HVtGXRV�6yOLGRV��'LiULR�2¿FLDO�GD�8QLmR��%UDVtOLD�')�����GH�DJRVWR�
GH� ������ 'LVSRQtYHO� HP�� KWWS���ZZZ��PPD�JRY�EU�SRUW�FRQDPD�OHJLDEUH�
FIP"FRGOHJL �����$FHVVDGR�HP�����GH�QRY�������

%5$6,/(,52��/��/���0$726��-��0��(��5HYLVmR�ELEOLRJUi¿FD��UHXWLOL]DomR�
GH�UHVtGXRV�GD�FRQVWUXomR�H�GHPROLomR�QD�LQG~VWULD�GD�FRQVWUXomR�FLYLO��7H-
UHVLQD��8QLYHUVLGDGH�)HGHUDO�GR�3LDXt�������

&$%5$/��(��%��&���025(,5$��.��0��9��0DQXDO�VREUH�RV�5HVtGXRV�6y-
OLGRV�GD�&RQVWUXomR�&LYLO��6LQGLFDWR�GD� ,QG~VWULD�GD�&RQVWUXomR�&LYLO�GR�
&HDUi�3URJUDPD�4XDOLGDGH�GH�9LGD�QD�&RQVWUXomR��)RUWDOH]D�������

&$5(//,��(���6$5528)��/���&$55,/(6��0��*HVWmR�DPELHQWDO�GH�UHVt-
GXRV�GD�FRQVWUXomR�FLYLO��$YDQoRV�,QVWLWXFLRQDLV�H�0HOKRULDV�7pFQLFDV��6mR�
3DXOR��6LQGXVFRQ�� ������'LVSR�QtYHO� HP���ZZZ�VLQGXVFRQVS�FRP�EU�ZS-
�FRQWHQW�XSORDGV���������0$18$/�'(�5(6�&���''826������SGI!�
$FHVVR�HP����GH�QRY������

&216(/+2�1$&,21$/�'2�0(,2�$0%,(17(��5HVROXomR�&21$0$�
Q�������GH����GH�DJRVWR�GH�������$OWHUD�R�LQFLVR�,9�GR�DUW�����GD�UHVROXomR�
&21$0$�Q�������GH���GH�MXOKR�GH�������LQFOXLQGR�R�DPLDQWR�QD�FODVVH�GH�
UHVtGXRV� SHULJRVRV�� �&ODVVH'��'LVSRQtYHO� HP��KWWSV���IDPDL�LWDMDL�VF�JRY�
EU�GRZQORDG�SKS"LG ��!�$FHVVR�HP��QRY�������
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&216(/+2�1$&,21$/�'2�0(,2�$0%,(17(��5HVROXomR�&21$0$�
Q�������GH����GH�MXOKR�GH�������DOWHUD�R�LQFLVR�,,�GR�DUW�����H�LQFOXL�RV������
H����GR�DUW�����GD�5HVROXomR�Q�������GH���GH�MXOKR�GH�������LQFOXL�HPEDOD-
JHQV�YD]LDV�GH�WLQWDV�LPRELOLiULDV�QD�FODVVH�%��UHFLFOiYHLV���'LVSRQtYHO�HP��
�ZZZ��PPD�JRY�EU�SRUW�FRQDPD�OHJLDEUH�FIP"FRGOHJL ���!�$FHVVR� HP��
���GH�QRY�������

&216(/+2�1$&,21$/�'2�0(,2�$0%,(17(��5HVROXomR�Q�������GH�
���GH�MXOKR�GH�������(VWDEHOHFH�GLUHWUL]HV��FULWpULRV�H�SURFHGLPHQWRV�SDUD�D�
JHVWmR�GRV�UHVtGXRV�GD�FRQVWUXomR�FLYLO��3UHVLGHQWH��-RVH�&DUORV�&DUYDOKR��
%UDVtOLD��������S�����'LVSRQtYHO�HP���KWWSV���IDPDL�LWDMDL�VF�JRY�EU�GRZQOR-
DG�SKS"LG ��!�$FHVVR�HP�����GH�QRY�������

&216(/+2�1$&,21$/�'2�0(,2�$0%,(17(��5HVROXomR�1�������GH�
���GH�PDLR�GH�������$OWHUD�RV� LQFLVRV� ,,�H� ,,,�GR�DUW�����GD�5HVROXomR�Q��
�����GH���GH�MXOKR�GH�������$OWH�UD�D�FODVVL¿FDomR�GR�JHVVR��GH�&ODVVH�&�
SDUD� D�&ODVVH�%��'LVSRQtYHO� HP���KWWSV���IDPDL�LWDMDL�VF�JRY�EU�GRZQORDG�
SKS"LG ��!�$FHVVR�HP�����GH�QRY�������

&216(/+2�1$&,21$/�'2�0(,2�$0%,(17(��5HVROXomR�1�������GH�
���GH�-DQHLUR�GH�������$OWHUD�RV�DUWV�����������������������������H����GD�5HVROX-
omR�Q��������GH���GH�MXOKR�GH�������'LVSRQtYHO�HP���KWWS���ZZZ�PPD�JRY�
EU�SRUW�FRQDPD�OHJLDEUH�FIP"FRGOHJL ���!�$FHVVR�HP�����GH�QRY�������

&248,��'��&���628=$��2���5���)5,('(��5��&ROHWD�6HOHWLYD�GH�5HVtGXR�
6yOLGR�8UEDQR��8P�&RPSDUDWLYR�(QWUH�DV�&LGDGHV�GH�%HOR�+RUL]RQWH�H�5LR�
GH�-DQHLUR��5LR�GH�-DQHLUR��6HPLRVHV�������

*,/��$��&��&RPR�HODERUDU�SURMHWR�GH�SHVTXLVD����HG��6mR�3DXOR��$WODV�������

,3($��5HODWyULR�&RQVWUXomR�&LYLO��'LDJQyVWLFR� GRV�5HVtGXRV� 6yOLGRV� QD�
&RQVWUXomR� &LYLO�� ������ 'LVSRQtYHO� HP�� �ZZZ�LSHD�JRY�EU�DJHQFLD�LPD-
JHV�VWRULHV�3')V�UHODWRULRSHVTXLVD�������BUHODWRULRBFRQVWUXFDRBFLYLO�SGI��
%UDVtOLD������!�$FHVVR�HP������GH�QRY��GH������

./(,1��)��%���*21d$/9(6��6��/��)��'��$�GHSRVLomR�LUUHJXODU�GH�UHVtGXRV�
GD�FRQVWUXomR�FLYLO�QR�PXQLFtSLR�GH�6mR�3DXOR��5HYLVWD�'HVHQYROYLPHQWR�
H�0HLR�$PELHQWH��8)35��Y������S�����������&XULWLED�35��������'LVSRQt-
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YHO�HP���UHYLVWDV�XISU�EU�PDGH�DUWLFOH�YLHZ������!�$FHVVR�HP�����GH�QRY��
�����

/(,7(��0��%��$YDOLDomR�GH�SURSULHGDGHV�PHFkQLFDV�GH�FRQFUHWRV�SURGX]L-
GRV�FRP�DJUHJDGRV�UHFLFODGRV�GH�UHVtGXRV�GH�FRQVWUXomR�H�GHPROLomR��7HVH�
�'RXWRUDGR��3URJUDPD�GH�3yV�JUDGXDomR�HP�(QJHQKDULD�&LYLO��8QLYHUVLGD-
GH�)HGHUDO�GR�5LR�*UDQGH�GR�6XO��3RUWR�$OHJUH�������

/8,=��$���&255(,$��&���%(48,0$0��,���75,1'$'(��0���6$1726��5��
5HVtGXRV�6yOLGRV��8PD�5HYLVmR�%LEOLRJUi¿FD��7RFDQWLQV��������'LVSRQtYHO�
HP���ZZZ�FDWROLFD�WR�HGX�EU�SRUWDO�SRUWDO�GRZQORDGV�GRFVBJHVWDRDPELHQ-
WDO�SURMHWRV���������SHULRGR�5HVLGXRVBVROLGRVBXPDBUHYLVDRBELEOLRJUD¿-
FD�SGI�!�$FHVVR�HP�����GH�QRY�����

0,1,67e5,2�'2�0(,2�$0%,(17(��5HVtGXRV�6yOLGRV��%UDVtOLD��������
'LVSRQtYHO�HP���ZZZ�PPD�JRY�EU�FLGDGHV�VXVWHQWDYHLV�UHVLGXRV�VROLGRV!�
$FHVVR�HP�����GH�QRY������

025(,5$��/��+��+��$YDOLDomR�GD�LQÀXrQFLD�GD�RULJHP�H�GR�WUDWDPHQWR�GRV�
DJUHJDGRV�UHFLFODGRV�GH�UHVtGXRV�GH�FRQVWUXomR�H�GHPROLomR�QR�GHVHPSH-
QKR�PHFkQLFR�GR�FRQFUHWR�HVWUXWXUDO��'LVVHUWDomR��0HVWUDGR��(VFROD�3ROL-
WpFQLFD�GD�8QLYHUVLGDGH�GH�6mR�3DXOR��6mR�3DX�OR�������

3,172��7��3���*21=È/(=��-��/��5���&RRUG����0DQHMR�H�*HVWmR�GH�5HVtGXRV�
GD�&RQVWUXomR�&LYLO��&RPR�,PSODQWDU�8P�6LVWHPD�GH�0DQHMR�H�*HVWmR�GRV�
5HVtGXRV�GD�&RQVWUXomR�&LYLO�1RV�0XQLFtSLRV��9ROXPH����&DL[D�(FRQ{-
PLFD�)HGHUDO��%UDVtOLD������E��Y����'LVSRQtYHO�HP��ZZZ�FXLDED�PW�JRY�EU�
XSORDG�DUTXLYR�0DQXDOB5&'B9RO��SGI��$FHVVR�HP�����GH�QRY�������

35()(,785$�'(�-8,=�'(�)25$��3ODQR�,QWHJUDGR�GH�*HUHQFLDPHQWR�GH�
5HVtGXRV�GH�&RQVWUXomR�&LYLO�GH�-XL]�GH�)RUD��-XL]�GH�)RUD��������'LVSRQt-
YHO� HP�� � �ZZZ�SMI�PJ�JRY�EU�VHFUHWDULDV�VHSODJ�DUTXLYRV�SODQRBUHVLGXRV�
SGI!��$FHVVR�HP�����GH�QRY������

35()(,785$�'(�0$&(,2��2V�3UREOHPDV�&DXVDGRV�3HOD�'LVSRVLomR�H�
'HVFDUWH�,QDGHTXDGR�GH�5HVtGXRV��0DFHLy��������'LVSRQtYHO�HP���ZZZ�
PDFHLR�DO�JRY�EU���������RV�SUREOHPDV�FDXVDGRV�SHOD�GLVSRVLFDR�H�GHV-
FDUWH�LQDGHTXDGR�GH�UHVLGXRV!�$FHVVR�HP������GH�QRY�������
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6(&5(7$5,$�081,&,3$/�'(�0(,2�$0%,(17(��0DQXDO�GH�*HUHQ-
FLDPHQWR�GH�5HVtGXRV�GD�&RQVWUXomR�&LYLO��&XULWtED��������'LVSRQtYHO�HP��
�PXOWLPL�GLD�FXULWLED�SU�JRY�EU���������������SGI!�� $FHVVR� HP�� ��� GH�
QRY�������

6(1$'2�)('(5$/��(P�'LVFXVVmR��'D�FRQIHUrQFLD�GDV�1Do}HV�8QLGDV�
SDUD�R�0HLR�$PELHQWH�+XPDQR��HP�(VWRFROPR��j�5LR�����DJHQGD�DPELHQWDO�
SDUD�RV�SDtVHV�H�HODERUDomR�GH�GRFXPHQWRV�SRU�&RPLVVmR�0XQGLDO� VREUH�
0HLR�$PELHQWH�H�'HVHQYROYLPHQWR��5LR�GH�-DQHLUR��������'LVSRQtYHO�HP��
�ZZZ�VHQDGR�JRY�EU�QRWLFLDV�-RUQDO�HPGLVFXVVDR�ULR���D�ULR���FRQIHUHQ-
FLD�GDV�QDFRHV�XQLGDV�SDUD�R�PHLR�DPELHQWH�KXPDQR�HVWRFROPR�ULR����D-
JHQGD�DPELHQWDO�SDLVHV�HODERUDFDR�GRFXPHQWRV�FRPLVVDR�PXQGLDO�VREUH-
�PHLR�DPELHQWH�H�GHVHQYROYLPHQWR�DVS[!�$FHVVDGR�HP�����GH�QRY�������

6,/9$��:��6$1726��*��$5$8-2��:��5HVtGXRV�6yOLGRV�GD�&RQVWUXomR�&L-
YLO��&DUDFWHUL�]DomR��$OWHUQDWLYDV�GH�5HXVR�H�5HWRUQR�(FRQ{PLFR��5HYLVWD�
JHVWmR�H�VXVWHQWDELOLGDGH�DPELHQWDO��9�����Q�����8QLVXO��)ORULDQySROLV��������
3�����������'LVSRQtYHO�HP���ZZZ�SRUWDOGHSHULRGLFRV�XQLVXO�EU�LQGH[�SKS�
JHVWDRBDPELHQWDO�DUWLFOH�GRZQORDG!�$FHVVR�HP�����GH�QRY�������
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CAPÍTULO IV

A IMPORTÂNCIA DA ELABORAÇÃO DE UM PRO-
JETO DE INSTALAÇÕES ELÉTRICAS E SEUS RE-
QUISITOS NORMATIVOS

Caroline Fernandes da Silva Gomes

Victor Souza dos Santos 

Guilherme Pires Vieira

Rachel Cristina Santos Pires

Bruno Matos de Farias

RESUMO

AV�LQVWDODo}HV�HOpWULFDV�VmR�HVVHQFLDLV�SDUD�D�FRQVWUXomR�H�p�GH�H[WUHPD�
LPSRUWkQFLD�TXH�VHMDP�EHP�H[HFXWDGDV�H�XWLOL]DGDV��FRP�R�SURSyVLWR�GH�

TXH�QmR�VH�SURGX]DP�ULVFRV�GHVQHFHVViULRV�DRV�XVXiULRV�H�j�HGL¿FDomR��(VWH�
DUWLJR�WHP�FRPR�REMHWLYR�JHUDO�GHPRQVWUDU�D�IXQGDPHQWDOLGDGH�GD�HODERUD-
omR�GH�XP�SURMHWR�HOpWULFR�TXH�WHP�D�¿QDOLGDGH�DWUDYpV�GD�QHFHVVLGDGH�GH�VH-
JXLU�DV�RULHQWDo}HV�WpFQLFDV�H�GH�VHJXUDQoD�SDUD�RIHUHFHU�XP�SURMHWR�HOpWULFR�
D�VHU�H[HFXWDGR�GH�PDQHLUD�SDGURQL]DGD�H�VHJXUD��0HGLDQWH�D�HODERUDomR�GH�
XP�SURMHWR�GH�LQVWDODo}HV�HOpWULFDV�p�SRVVtYHO�HYLWDU�JDVWRV�H[FHVVLYRV�FRP�
PDWHULDLV�HOpWULFRV�H�FRQVXPR�PDLRU�GH�HQHUJLD�SRU�IDOKDV�QR�GLPHQVLRQD-
PHQWR� H� SURWHomR�GDV� LQVWDODo}HV� HOpWULFDV��$�¿P�GH�PDQWHU� D� TXDQWLGDGH�
GH�ULVFRV�PLQLPL]DGRV��D�H¿FLrQFLD�H�D�GXUDELOLGDGH�GD�LQVWDODomR��WRUQD�VH�
LQGLVSHQViYHO�R�VHJXLPHQWR�GDV�QRUPDV�WpFQLFDV�YLJHQWHV�H�DV�H[LJrQFLDV�GD�
FRQFHVVLRQiULD�ORFDO��3RU�¿P��R�UHVXOWDGR�¿QDO�GD�HGL¿FDomR�VHUi�GH�TXDOLGD-
GH��IXQFLRQDO�H�VHJXUR�
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1. INTRODUÇÃO

A HOHWULFLGDGH�p�XP�JUDQGH�IDFLOLWDGRU�QR�GLD�D�GLD��SRU�VHU�XWLOL]DGD�QR�FRWLGLDQR�JHUD�GHSHQGrQFLD�HP�LQ~PHUDV�WDUHIDV��H�p�XPD�GDV�SULQFLSDLV�
IRQWHV�GH�OX]��(P�UD]mR�GLVVR��HP�XPD�REUD�D�LQVWDODomR�HOpWULFD�p�GH�VXPD�
LPSRUWkQFLD�GXUDQWH�R�SURFHVVR�FRQVWUXWLYR��H�SDUD�JDUDQWLU�R�XVR�VHJXUR�GH�
WRGRV�RV�HTXLSDPHQWRV�HOpWULFRV�GH�VXD�UHVLGrQFLD��WRUQD�VH�QHFHVViULR�LQYHV-
WLU�HP�XP�SURMHWR�GH�HOpWULFD��3257(��������
� e�LPSUHVFLQGtYHO� WHU�FHUWH]D�GH�UHDOL]DU�R�SURFHVVR�GH�GLPHQVLRQD-
PHQWR�H�H[HFXomR�GH�LQVWDODomR�HOpWULFD�GH�PDQHLUD�FRUUHWD�H�FRP�VHJXUDQoD�
SDUD�HYLWDU�IXWXURV�SUREOHPDV��SRLV�HVWHV�SURFHVVRV�XPD�YH]�IHLWRV�GH�PDQHL-
UD�LPSUXGHQWH�SRGHP�RFDVLRQDU�GLYHUVRV�WUDQVWRUQRV�GXUDQWH�H�DSyV�FRQVWUX-
omR��3257(��������
� (P�HPSUHHQGLPHQWRV�UHVLGHQFLDLV��DV�SULQFLSDLV�QmR�FRQIRUPLGDGHV�
HVWmR�QR�GLPHQVLRQDPHQWR�GH� FLUFXLWRV� H� HTXLSDPHQWRV�� WDLV� FRPR�FDERV��
GLVMXQWRUHV��EDUUDPHQWRV��D�DXVrQFLD�GH�FRPSRQHQWHV�FRPR�GLVSRVLWLYRV�UH-
VLGXDLV��GLVSRVLWLYRV�FRQWUD�VXUWRV��H�DLQGD�HUURV�QDV�PRQWDJHQV�H�LQVWDODo}HV�
GRV�FRPSRQHQWHV��=$03,e5,�HW�DO���������
� $�HODERUDomR�GR�SURMHWR�GH�HOpWULFD�JDUDQWH�TXH�R�SURSULHWiULR�WHQKD�
DFHVVR�DR�TXH�IRL�H[HFXWDGR�H�RQGH�HVWi�D�GLVWULEXLomR�HOpWULFD�GR�HPSUHHQGL-
PHQWR�WHQGR�DFHVVR�D�WRGR�VHX�HVTXHOHWR��$SyV�D�HQWUHJD�GR�HPSUHHQGLPHQWR�
FDVR�SUHFLVH� UHDOL]DU�PDQXWHQomR�QDV� LQVWDODo}HV� HOpWULFDV�RX� UHIRUPDV�QD�
HGL¿FDomR�� R� FRQKHFLPHQWR� GR� SURMHWR� GH� LQVWDODo}HV� HOpWULFDV� p� GH� VXPD�
LPSRUWkQFLD��3257(��������
� 6HJXLQGR�XPD�SUHPLVVD�GH�H[LJrQFLDV��SRGH�VH�HVSHUDU�SRU�EHQHIt-
FLRV� FRPR�� D� UHGXomR�GH� FXVWRV� GH�PDWHULDLV� GHVSHUGLoDGRV�� HFRQRPLD� QD�
FRQWD�GH�OX]��DXVrQFLD�GH�SUREOHPDV�GHYLGR�jV�LQVWDODo}HV�PDO�SURMHWDGDV��
$VVLP��FRP�SODQHMDPHQWR�H�ERD�H[HFXomR��R�UHVXOWDGR�¿QDO�VHUi�GH�TXDOLGD-
GH�H�VHJXUR��'$/0$*52��������
� $�HODERUDomR�GH�XP�SURMHWR�HOpWULFR�UHTXHU�SODQHMDPHQWR��SUDWLFLGDGH�
H�REMHWLYLGDGH��FRQVLGHUDQGR�D�VXD�FRPSOH[LGDGH�H�H[LJrQFLD�DRV�GHWDOKD-
PHQWRV��3RU�HVWD�UD]mR��WRUQD�VH�LPSUHVFLQGtYHO�VHJXLU�DV�QRUPDV�WpFQLFDV�UH-
JXODPHQWDGRUDV��$V�QRUPDV�WpFQLFDV�YLJHQWHV�SDUD�JDUDQWLU�R�IXQFLRQDPHQWR�
SHUIHLWR�GDV�LQVWDODo}HV�HOpWULFDV�VmR��'$/0$*52��������
� ��,(&��������������6tPERORV�JUi¿FRV�SDUD�XVR�HP�HTXLSDPHQWRV�
� ��$%17�1%5�������������,QVWDODo}HV�HOpWULFDV�GH�EDL[D�WHQVmR�
� ��$%17�1%5�������������3URWHomR�FRQWUDV�GHVFDUJDV�DWPRVIpULFDV�
�63'$��
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� ��$%17�1%5������������±�,QVWDODo}HV�HOpWULFDV�GH�PpGLD�WHQVmR�GH�
����N9�D�����N9�
� ��$%17�1%5�����������±�,OXPLQDomR�GH�DPELHQWHV�GH�WUDEDOKR�
� ��15������6HJXUDQoD�HP�,QVWDODo}HV�H�6HUYLoRV�HP�HOHWULFLGDGH�
� ��1RUPD�HVSHFt¿FD�GD�FRQFHVVLRQiULD�ORFDO�
� $�PRWLYDomR�GHVVH�HVWXGR�p�DOHUWDU�VREUH�D�QHFHVVLGDGH�GH�VH�UHDOL]DU�
XPD�FRUUHWD�LQVWDODomR�HOpWULFD�QDV�HGL¿FDo}HV��D�¿P�GH�HYLWDU�JDVWRV�H�ULVFRV�
LQGHVHMiYHLV��H�R�LQtFLR�VH�Gi�DWUDYpV�GR�SURMHWR�HOpWULFR�VHJXLQGR�DV�QRUPDV�
� 3DUD�D�HODERUDomR�GHVWH�HVWXGR��UHDOL]RX�VH�XPD�SHVTXLVD�ELEOLRJUi-
¿FD��RQGH�IRUDP�DERUGDGRV�YiULRV�DVSHFWRV�GR�WHPD��SUHWHQGHQGR�DWLQJLU�R�
REMHWLYR�GHVFULWR��$WUDYpV�GH�SHVTXLVDV�HP�DUWLJRV��DQiOLVH�GDV�QRUPDV�HVSH-
Ft¿FDV�GH�LQVWDODo}HV�HOpWULFDV�FRP�IRFR�HP�GLPHQVLRQDPHQWR��VHJXUDQoD�H�
ULVFRV��SHVTXLVD�GH�UHJLVWURV�GH�DFLGHQWHV�HPLQHQWHV�H�DSRQWDGRV�SRU�SHUtFLD�
GH�TXH�VH�LQLFLDUDP�SRU�IDOKDV�QDV�LQVWDODo}HV��SDUD�TXH�R�WUDEDOKR�IRVVH�FRQ-
FOXtGR�FRP�r[LWR�
� 2�DUWLJR� WHP�FRPR�REMHWLYR� DSUHVHQWDU� D�QHFHVVLGDGH�GH� VHJXLU� DV�
RULHQWDo}HV�WpFQLFDV�H�GH�VHJXUDQoD�SDUD�RIHUHFHU�XP�SURMHWR�HOpWULFR�D�VHU�
H[HFXWDGR�GH�PDQHLUD�SDGURQL]DGD�H�VHJXUD��REWHQGR�XP�UHVXOWDGR�IXQFLRQDO�
H�VDWLVIDWyULR�

2. REVISÃO BIBLIOGRÁFICA
2.1. A Importância da instalação elétrica na construção civil

A LQVWDODomR�HOpWULFD�WHP�XP�SDSHO�IXQGDPHQWDO�QR�FRWLGLDQR�GR�VHU�KX-
PDQR��ORJR�p�GH�VXPD�LPSRUWkQFLD�QD�UHODomR�FRPHUFLDO��LQGXVWULDO��UH-

VLGHQFLDO�H�RXWURV�VHWRUHV��$VVLP��D�LQVWDODomR�HOpWULFD�VH�ID]�QHFHVViULD�QR�
GLD�D�GLD�
� $� H[HFXomR� GD� LQVWDODomR� HOpWULFD� VH� LQLFLD� FRP� XP� ERP� SODQHMD-
PHQWR��WHQGR�FRPR�SDUWLGD�R�SURMHWR�DUTXLWHW{QLFR��VHJXLGR�GD�LPSODQWDomR�
GDV�OLJDo}HV�HOpWULFDV�FRP�VHXV�FRPSRQHQWHV�H�VHXV�FLUFXLWRV��HQWUH�D�IRQWH�
JHUDGRUD� GH� HQHUJLD� HOpWULFD� H� DV� VXDV� FDUJDV�� YLQGR� GH� TXDGURV� HOpWULFRV��
GLVMXQWRUHV��WRPDGDV��GLYLVRUHV��FRQGXWRUHV��HWF���081'2�'$�(/e75,&$��
������
� 2�SULQFLSDO�REMHWLYR�GH�HODERUDU�XP�SURMHWR�HOpWULFR�SDUD�GDU�LQtFLR�
j�FRQVWUXomR�GD�HGL¿FDomR�p�SUHYHU�RV�SRQWRV�GH�HQHUJLD�GH�FDGD�F{PRGR��
VHQGR�REULJDWyULR�VHJXLU�jV�QRUPDV�UHJXODPHQWDGRUDV��VHQGR�FDSD]�GH�GH¿-
QLUD�TXDQWLGDGH�GH�SRQWRV�GH�OX]�SRU�Pð�TXH�VHUi�QHFHVViULD��GLVWkQFLDV�GH�
XP�SRQWR�SDUD�R�RXWUR��DOWXUD�GDV�WRPDGDV��HWF��7HQGR�FRPR�SRQWR�GH�SDUWL-
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GD��R�SURMHWR��VHUi�REWLGD�XPD�ERD�H[HFXomR�WUD]HQGR�TXDOLGDGH�H�VHJXUDQoD�
�081'2�'$�(/e75,&$��������
� 2�SURMHWR�WDPEpP�DX[LOLD�QD�HFRQRPLD��VDEHQGR�TXH�p�SRVVtYHO�HVSH-
FL¿FDU�D�TXDQWLGDGH�H[DWD�GH�PDWHULDO�D�VHU�XWLOL]DGR��HYLWDQGR�SUHMXt]RV�QD�
H[HFXomR��H�QDV�UHIRUPDV��TXDQGR�QHFHVViULR�

2.2. Aplicação das normas regulamentadoras na elaboração de um pro-
jeto de instalações elétricas

O SURMHWR�GH� LQVWDODo}HV� WUD]� FRQVLJR�XP�FRQMXQWR�GH� LQIRUPDo}HV�TXH�OLJDGD� jV� QRUPDV� WpFQLFD� YLJHQWHV�� p� FDUDFWHUL]DGR� SHOD� SUHVHQoD� GH�
WDEHODV��VLPERORJLDV�FDUDFWHUtVWLFDV�GRV�FLUFXLWRV��JUi¿FRV��HWF��$WUDYpV�GDV�
QRUPDV�DGRWDGDV��FRPR�D�$%17�1%5�������������H�D�,(&��������R�SUR-
¿VVLRQDO�UHVSRQViYHO�WpFQLFR�WHP�FRPR�SDUkPHWUR�SULQFLSDO�QD�FRQVWUXomR�R�
GHVHQYROYLPHQWR�GD�UHVSHFWLYD�LQVWDODomR�D�VHJXUDQoD�GRV�FLUFXLWRV�GLPHQ-
VLRQDGRV��HFRQRPLDV��IXQFLRQDOLGDGHV�H�¿QDOL]DomR�GH�DFDEDPHQWRV�HVWpWL-
FRV�
� 7RGR�SURMHWR�GHYH�VHU�HODERUDGR�VHJXLQGR�DOJXQV�FULWpULRV�H�QRUPDV�
WpFQLFDV�YLJHQWHV�H�RXWUDV�TXH�VH�¿]HUDP�QHFHVViULDV��$�VHJXUDQoD�REWLGD�QR�
SURMHWR�GH�LQVWDODomR�HOpWULFD�VHUi�H¿FD]�VH�DV�QRUPDV��OHLV�H�FyGLJRV�IRUHP�
VHJXLGRV�HP�VXDV�HGLo}HV�PDLV�UHFHQWHV��SDVVDU�SRU�LQVSHo}HV�SRU�XP�SUR-
¿VVLRQDO�GD�iUHD��YHUL¿FDo}HV�SHULyGLFDV�H�WHVWHV�GH�PDQXWHQomR��HWF���(/(-
75,&,67$�&216&,(17(��������
� 6HJXLQGR�D�$%17�1%5��������������DVVHJXUDUi�TXH�D�HGL¿FDomR�XWL-
OL]DUi�PDWHULDLV�H�HTXLSDPHQWRV�VHJXURV�H�TXH�VHUmR�DGHTXDGRV�SDUD�UHDOL]DU�
DV�IXQo}HV�SUHYLVWDV�VRE�WRGDV�DV�LQÀXrQFLDV�H[WHUQDV�SRVVtYHLV��D�SURWHomR�
FRQWUD�VREUH�FRUUHQWHV�H�VREUH�WHQV}HV�p�JDUDQWLGD��D�SURWHomR�FRQWUD�FKRTXHV�
HOpWULFRV�SRU�FRQWDWR�GLUHWR�p�DVVHJXUDGD�SHOR�HPSUHJR�GH�LVRODPHQWRV��(P�
JHUDO��PHGLGDV�GH�SURWHomR�VmR�WRPDGDV�FRQWUD�WRGRV�RV�ULVFRV�UHODFLRQDGRV�
DR�XVR�GD�HOHWULFLGDGH�

�����5LVFRV�H�GDQRV�GHYLGR�j�DXVrQFLD�GH�XP�SURMHWR�HOpWULFR

8PD� GDV� YDULiYHLV� UHFRUUHQWHV� QDV� H[HFXo}HV� GH� LQVWDODo}HV� HOpWULFDV�
VHP�XP�GHWHUPLQDGR�RX�LQLFLDO�SURMHWR�VmR�RV�FXUWRV�FLUFXLWRV�H�RXWURV�

TXH�SRGHP�VXUJLU�DFDUUHWDQGR�XPD�LQWHQVD�FDGHLD�LQWHUOLJDGD�GH�SHTXHQRV�H�
JUDQGHV�SUREOHPDV��6HQGR�DVVLP�SRGHQGR�VHU�UHVLGHQFLDO��FRPHUFLDO�H�LQGXV-
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WULDO��7RGRV�RV�FLWDGRV�WrP�FRPR�UHIpQV�HVVHV�UHFRUUHQWHV�DFRQWHFLPHQWRV��
2V�FXUWRV�DFRQWHFHP�SULQFLSDOPHQWH�TXDQGR�H[LVWHP�IDOKDV�QD�LVRODomR�GRV�
FLUFXLWRV��RX�VHMD��QRV�FDVRV�HP�TXH�Ki�FRQGXWRUHV�GHVHQFDSDGRV��OLJDo}HV�
PDOIHLWDV�H�IDGLJD�GR�PDWHULDO�LVRODQWH��'(�&25�:$776��������
� 2�FXUWR�FLUFXLWR�SRGH�RFRUUHU�TXDQGR�Ki�FRQWDWR�HQWUH�FRQGXWRUHV�
HQHUJL]DGRV�SHOD�UHGH�HOpWULFD�H�HQWUH�R�FRQGXWRU�H�D�PDVVD��(P�GHWHUPL-
QDGDV� VLWXDo}HV�R�GLVMXQWRU� GR� FLUFXLWR�TXH� HVWi� HP�FXUWR�SRGH�GHVDUPDU�
H�DVVLP�SRGHQGR�UHSDUDU�R�SRQWR�HP�TXH�RFRUUHX�R�FXUWR��3DUD�GHWHFWDU�R�
SRQWR�GD� LQVWDODomR�HP�TXH�RFRUUHX�R�FXUWR�FLUFXLWR��R�HOHWULFLVWD�GHYH�VH�
ID]HU�XPD�DQDOLVH�FRPHoDQGR�SHOD�WpFQLFD�YLVXDO��HQWUH�RXWURV�PpWRGRV�XVDU�
XPD�OkPSDGD�GH�WHVWH�OLJDGD�HP�SDUDOHOR�DR�GLVMXQWRU�TXH�HVWi�GHVDUPDQGR��
(VVH�SUR¿VVLRQDO�VDEHUi�TXH�R�SRQWR�FRP�SUREOHPDV�IRL�HQFRQWUDGR�TXDQGR�
R�EULOKR�GD�OkPSDGD�GLPLQXLU�RX�FHVVDU�
� 2V�SUREOHPDV�PDLV�IUHTXHQWHV�VmR�D�IXJD�GH�FRUUHQWH�TXH�RFRUUH�SRU�
SUREOHPDV�QD�LVRODomR�GRV�¿RV��RQGH�D�FRUUHQWH�³IRJH´�GR�FLUFXLWR�H�SRGH�LU�
SDUD�D�WHUUD��DWUDYpV�GR�¿R�WHUUD���4XDQGR�R�¿R�WHUUD�QmR�H[LVWH��D�FRUUHQWH�
¿FD�QD�FDUFDoD�GRV�HTXLSDPHQWRV� �HOHWURGRPpVWLFRV��� FDXVDQGR�R�FKRTXH�
HOpWULFR��2XWUR�IDWRU�p�D�VREUHFDUJD�TXH�RFRUUH�TXDQGR�D�FRUUHQWH�HOpWULFD�p�
PDLRU�GR�TXH�DTXHOD�TXH�RV�¿RV�H�FDERV�VXSRUWDP��$FRQWHFH�TXDQGR�OLJD-
PRV�PXLWRV�DSDUHOKRV�DR�PHVPR�WHPSR��SRLV�RV�¿RV�VH�GDQL¿FDP�TXDQGR�
RFRUUH�DTXHFLPHQWR�HOHYDGR��'(�&25�:$776��������
� 2XWUR�SUREOHPD�p�R�FXUWR�FLUFXLWR�TXH�p�FDXVDGR�SHOD�XQLmR�GH�GRLV�
RX�PDLV� SRWHQFLDLV� �SRU� H[��� IDVH�QHXWUR�IDVH�WHUUD��� FULDQGR� XP� FDPLQKR�
VHP�UHVLVWrQFLD��SURYRFDQGR�DTXHFLPHQWR�HOHYDGR�H�GDQL¿FDQGR�D�LVRODomR�
GRV�¿RV�H�FDERV��GHYLGR�DRV�DOWRV�YDORUHV�TXH�D�FRUUHQWH�HOpWULFD�DWLQJH�QHVVD�
VLWXDomR��(�SRU�~OWLPR��PDV�QmR�PHQRV�LPSRUWDQWH��D�VREUHWHQVmR�TXH�p�XPD�
WHQVmR�TXH�YDULD�HP�IXQomR�GR�WHPSR��&RVWXPD�GHVLJQDU�VH�SRU�VREUHWHQVmR�
TXDQGR�D�UHGH�RX�TXDOTXHU�RXWUD�IRQWH�GH�HOHWULFLGDGH�H[FHGH�R�VHX�YDORU�QR-
PLQDO�YLVWR�TXH�D�VREUHWHQVmR�p�XP�DXPHQWR�V~ELWR�H�DFLGHQWDO�GH�WHQVmR�XP�
DSDUHOKR�RX�QD�LQVWDODomR�HOpFWULFD��RV�DSDUHOKRV�HOpFWULFRV�DIHWDGRV�FRVWX-
PDP�¿FDU�WRWDOPHQWH�GDQL¿FDGRV��(VVD�VREUHWHQVmR�SRGH�WHU�RULJHP�LQWHUQD�
�FXUWR�FLUFXLWR��DXVrQFLD�GH�IDVH��RX�H[WHUQD��GHVFDUJDV�DWPRVIpULFDV���'(�
&25:$776��������
� 'H�DFRUGR�FRP�DV�QRUPDV�GH�VHJXUDQoD�HOpWULFDV��R�DWHUUDPHQWR�p�
XP� LWHP�REULJDWyULR�HP�TXDOTXHU� LQVWDODomR�HOpWULFD��4XDQGR� IHLWR�FRUUH-
WDPHQWH��p�HOH�R�UHVSRQViYHO�SRU�JDUDQWLU�TXH�DV�GHVFDUJDV�HOpWULFDV�VHMDP�
FRQGX]LGDV�SHOD�LQVWDODomR��SURWHJHQGR�FRQWUD�FKRTXHV�
� 2�DWHUUDPHQWR�WDPEpP�HYLWD�TXH�RV�DSDUHOKRV�HOHWU{QLFRV�H�HOHWUR-
GRPpVWLFRV�TXHLPHP�SRU� VREUHFDUJD��2�¿R� WHUUD�GHYH� VHU� LQVWDODGR�RQGH�
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KRXYHU�FLUFXLWRV�HOpWULFRV��LQFOXVLYH�QRV�GH�LOXPLQDomR��$%17�1%5�������
������
� $�XWLOL]DomR�GH�FDERV�GHVWLQDGRV�DSHQDV�SDUD�D�OLJDomR�GH�HTXLSD-
PHQWRV�HOHWURHOHWU{QLFRV�RX�HP�H[WHQV}HV�SDUD�D�OLJDomR�WHPSRUiULD�GH�DSD-
UHOKRV�HVWi�SURLELGD�GHVGH�D�~OWLPD�UHYLVmR�GD�QRUPD�GD�$%17�1%5�������
TXH�HVWi�HP�YLJRU�GHVGH�������(VVHV�FDERV�QmR�SRVVXHP�SURSULHGDGH�DQWL-
�FKDPDV��
� 7RUQD�VH�QHFHVViULR�D�XWLOL]DomR�GH�7RPDGDV�GH�8VR�(VSHFt¿FR��FR-
QKHFLGDV�FRPR�78(V��SDUD�HTXLSDPHQWRV�GH�DOWD�SRWrQFLD�FRPR�DU�FRQGL-
FLRQDGR��WRUQHLUD�HOpWULFD��IRUQR�HOpWULFR��JHODGHLUD��HQWUH�RXWURV��1D�DXVrQ-
FLD�GHODV��SRGHUi�KDYHU�VREUHFDUJDV�QDV� WRPDGDV�TXH�VmR�XWLOL]DGDV�H�TXH�
QmR�IRUDP�GHVWLQDGDV�DR�XVR�FRP�SRWrQFLDV�HOHYDGDV��&267$��������
� 1R�TXDGUR����DEDL[R��p�DSUHVHQWDGR�jV�SDWRORJLDV�H�FDXVDV�IUHTXHQWHV�
QD�H[HFXomR�GD�,QVWDODomR�(OpWULFD�TXDQGR�QmR�p�UHDOL]DGR�XP�SURMHWR�HOpWUL-
FR�FRP�VHXV�UHVSHFWLYRV�FiOFXORV��H�R�QmR�VHJXLPHQWR�GDV�QRUPDV�WpFQLFDV�

4XDGUR����3DWRORJLDV�H�FDXVDV�IUHTXHQWHV�QD�H[HFXomR�GD�,QVWDODomR�(OpWULFD

)RQWH��$GDSWDGR�GH�3(5(,5$�HW�DO��������

� &RQIRUPH�FLWDGR�DQWHULRUPHQWH��DOJXQV�HUURV�SRGHP�VHU�JHULGRV�H�
HYLWDGRV�QR�DWR�GR�GHVHQYROYLPHQWR�GR�SURMHWR�HOpWULFR��3RU�LVVR�p�QHFHVVi-
ULR�XPD�DWHQomR�H�SUHRFXSDomR�PDLRU�QD�IDVH�LQLFLDO�GH�FRQVWUXomR�H�H[HFX-
omR�QDV�LQVWDODo}HV��SRLV�R�GHVFXLGR�SRGH�VHU�SUHMXGLFLDO�QDV�SUy[LPDV�IDVHV�
FDXVDQGR�UHWUDEDOKRV�H�PDLV�JDVWRV�¿QDQFHLURV�

3. ELABORAÇÃO DE UM PROJETO ELÉTRICO
3.1. Desenvolvimento de um projeto de arquitetura

AV�DWLYLGDGHV�GHVHQYROYLGDV�VH�UHODFLRQDP�FRP�D�HODERUDomR�GH�3URMHWRV�
$UTXLWHW{QLFRV�HP�$XWR&$'��1RV�SURMHWRV�GHVHQYROYLGRV�HQJOREDP�D�

SDUWH�GH�SODQWD�EDL[D��FRUWH�$$�H�%%��VLWXDomR��FREHUWXUD�H�IDFKDGD��/HYDQ-
WDPHQWR�GH�GDGRV��RQGH�R�FOLHQWH�HVFODUHFH�VHXV�REMHWLYRV�H�QHFHVVLGDGHV��
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(VWXGRV�SUHOLPLQDUHV��DWUDYpV�GDV� LQIRUPDo}HV�REWLGDV�QR��/HYDQWDPHQWR�
GH�GDGRV���FRPHoDP�D�GHVHQYROYHU�HVERoR�LQLFLDO�GR�SURMHWR��TXH�GHYH�VHU�
DFRPSDQKDGR�GH�SHUWR�SHOR�FOLHQWH��Mi�TXH�VH�WUDWD�GR�LQtFLR�GD�HODERUDomR�
GR�SURMHWR��6HUi�GHVHQYROYLGR�R�SURMHWR�FRP�D�HODERUDomR�GD�SODQWD�EDL[D�GH�
FDGD�SDYLPHQWR��FRQWHQGR�LQIRUPDo}HV�GH�FDGD�DPELHQWH��FiOFXOR�GDV�iUHDV�
H�HWF��3ULPHLUR�R�FOLHQWH�GHYH�DSURYDU�R�DQWHSURMHWR��SDUD�TXH�R�HQJHQKHLUR�
SDVVH�SDUD�D�SUy[LPD�HWDSD��TXH�p�R�3URMHWR�/HJDO��1HVWD�HWDSD��D�FRQ¿JXUD-
omR�GR�SURMHWR�GHYH�HVWDU�GH�DFRUGR�FRP�DV�QRUPDV�LQGLFDGDV�SHORV�yUJmRV�
FRPSHWHQWHV��FRP�R�REMHWLYR�GH�VHUHP�DSURYDGDV�SHOD�SUHIHLWXUD�PXQLFLSDO�
�$%17�1%5��������������
� $WUDYpV�GR�SURMHWR�DUTXLWHW{QLFR�p�SRVVtYHO�GDU�LQtFLR�DRV�SURMHWRV�GH�
LQVWDODo}HV�SUHGLDLV�UHVLGHQFLDLV�

3.2. Desenvolvimento de um projeto de instalações
3.2.1. Limpeza de arquitetura

e�QHFHVViULD�D� OLPSH]D�GD�DUTXLWHWXUD� UHWLUDQGR� WRGRV�RV�HOHPHQWRV�TXH�QmR� VmR� LQWHUHVVDQWHV� SDUD� GDU� LQtFLR� j� GLVWULEXLomR� GDV� WXEXODo}HV� H�
HOHWURGXWRV��FRPR�SRU�H[HPSOR��KDFKXUDV��FRWDV��Q~PHURV�GH�GHJUDXV�H�GH�
YDJDV��HQWUH�RXWURV�HOHPHQWRV��$V�FRUHV�QR�SDGUmR�GR�&7%��DUTXLYR�FRP�DV�
SHQDV�XWLOL]DGDV�QR�&$'��GHYHP�VHU�XQLIRUPL]DGDV�FRQIRUPH�D�SDGURQL]D-
omR�GD�HPSUHVD��GDQGR�DVVLP�GHVWDTXH�DRV�HOHPHQWRV�UHIHUHQWHV�j�LQVWDOD-
omR��3RU�¿P��FULDU�EORFRV�HP�':*�GRV�SRQWRV�ORFDGRV�SHOR�D��DUTXLWHWR�D��
UHVSRQViYHO�SRU�WDO�SURMHWR��EORFRV�GR�WH[WR�H�GDV�I{UPDV�GD�HGL¿FDomR��SDUD�
SRVWHULRUPHQWH�VHUHP�LQVHULGRV��*8$5(=,��������
� $�DUTXLWHWXUD�p�DQH[DGD�FRPR��;5()���XPD�IRUPD�GH�LQVHULU�DUTXL-
YRV�QR�&$'�RQGH�TXDOTXHU�DOWHUDomR�IHLWD�QD�UDL]�PXGD�HP�WRGDV�DV�RXWUDV�
SODQWDV�TXH�XWLOL]DP�R�PHVPR�;5()�

3.2.2. Margem e carimbo

2XWUR�FRPSRQHQWH�LPSRUWDQWH�p�D�PDUJHP�H�R�FDULPER��$�PDUJHP�VHUYH�
SDUD�OLPLWDU�R�FDPSR�GH�GHVHQKR�GR�TXDGUR��2�FDULPER�p�RQGH�UHODWD�R�

HQGHUHoR�GD�REUD��Q~PHUR��UXD��ORWH��TXDGUD��R�WLSR�GH�SODQWD��SODQWD�EDL[D��
GH� VLWXDomR�� ORFDOL]DomR�� GLDJUDPDV� XQL¿ODUHV�� HVTXHPD� YHUWLFDO�� HWF���� DV�
UHYLV}HV
�� Q~PHUR�GD� SUDQFKD� H� GD� TXDQWLGDGH� WRWDO� GH� SUDQFKDV� �$%17�
1%5�������������
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�
��2EVHUYDomR� �$V�UHYLV}HV�VmR�LPSRUWDQWHV�SRLV�QHODV�GHYH�VH�GHVFUHYHU�
DV�GDWDV�GD�UHYLV}HV��R�TXH�IRL�D�UHYLVmR�H�TXDO�SURMHWLVWD�D�IH]��$�FDGD�UHYL-
VmR�p�XPD�GHVSHVD�JHUDGD�H�GH�FHUWD�IRUPD�p�XP�GRFXPHQWR�

3.2.3. Legendas e notas

AV� OHJHQGDV� DX[LOLDP� QD� HVSHFL¿FDomR� GRV� SRQWRV� H� GDV� DEUHYLDo}HV�
HVSDOKDGDV�SHOR�SURMHWR��$V�QRWDV�VHUYHP�QR�DX[tOLR�GH�GHWHUPLQDGDV�

QRUPDV�FRP�FLWDo}HV�H�H[SOLFDo}HV�TXDQGR�VmR�WRPDGDV�GHFLV}HV�SRU�SDUWH�
GH�DOJXpP�GD�REUD��GLIHUHQWHV�GH�FRPR�GHYHULD�GH�DFRUGR�FRP�D�QRUPD��6HQ-
GR�DVVLP��SDUD�IiFLO�HQWHQGLPHQWR�GH�TXDOTXHU�SHVVRD�TXH�YHMD�R�SURMHWR��p�
QHFHVViULR�WHU�DV�OHJHQGDV�H�QRWDV�GH�DFRUGR�FRP�D�LQVWDODomR�GHVHQYROYLGD�
�$%17�1%5�������������

3.3. Projetos de instalações elétricas

A SDUWLU�GD�SODQWD�GH�DUTXLWHWXUD��VHP�FRQWHU�LQIRUPDo}HV�QmR�XWLOL]iYHLV��FRQWHQGR�WRGDV�DV�PHGLGDV�GRV�DPELHQWHV�H�YmRV�p�SRVVtYHO�GDU�LQtFLR�
DR�GLPHQVLRQDPHQWR�HOpWULFR�GH�XPD�UHVLGrQFLD�DWUDYpV�GR�FiOFXOR�GH�iUHD�
H�SHUtPHWUR�GRV�F{PRGRV�
� &RP�EDVH�QRV�FiOFXORV�GH�iUHD�H�SHUtPHWUR��p�GHWHUPLQDGR�R�Q~PHUR�
PtQLPR�GH�OkPSDGDV��GH�LQWHUUXSWRUHV�H�DV�WRPDGDV�GH�FDGD�GHSHQGrQFLD��
(VVHV�HOHPHQWRV�VmR�GLYLGLGRV�HP�FLUFXLWRV�QXPHUDGRV��(VVD�QXPHUDomR�p�
LPSRUWDQWH�SDUD�D�RULHQWDomR�GHQWUR�GR�GLDJUDPD�H�VHUYH�WDPEpP�SDUD�UHD-
OL]DU�D�LQVWDODomR�FRUUHWD�GRV�GLVMXQWRUHV�GD�UHVLGrQFLD��$==,1,��������
� 8WLOL]D�VH� XP�FLUFXLWR� VHSDUDGR�SDUD� LOXPLQDomR�� FLUFXLWRV� DSHQDV�
SDUD�78*V�H�XP�FLUFXLWR�GHGLFDGR�SDUD�FDGD�78(��$SyV�D�GH¿QLomR�GRV�
ORFDLV�GRV�HOHPHQWRV��GHYH�VH�FRQHFWDU�SRU�XPD�WXEXODomR�GH�HOHWURGXWRV�
� 2� WDPDQKR�GRV�FRQGXWRUHV�H�HOHWURGXWRV�VmR�SUHYLVWRV�QR�SURMHWR��
OHYDQGR�HP�FRQWD�D�FRUUHQWH�FDOFXODGD�SDUD�FDGD�XP�H�R�DJUXSDPHQWR�GH�
FRQGXWRUHV�GHQWUR�GR�PHVPR�HOHWURGXWR��$�QRUPD�H[LJH�ELWROD�PtQLPD�GH�
���PPð�SDUD�LOXPLQDomR�H����PPð�SDUD�WRPDGDV��$OpP�GLVVR��FRQGXWRUHV�
GHYHP�RFXSDU�VHPSUH�PHQRV�GH�����GD�iUHD�LQWHUQD�GH�XP�HOHWURGXWR��(V-
VHV�YDORUHV�DXPHQWDP�FRQIRUPH�D�QHFHVVLGDGH�GR�SURMHWR��$==,1,��������
� 1D� SUHYLVmR� GH� FDUJD� UHIHUHQWH� j� LOXPLQDomR�� D� $%17� 1%5�
����������H�$%17�1%5�����������GHWHUPLQD�D�TXDQWLGDGH�GH�SRQWRV�GH�
OX]�QD�UHVLGrQFLD��(P�FDGD�F{PRGR��GHYH�VH�WHU�QR�PtQLPR�XP�SRQWR�GH�OX]�
QR�WHWR�FRPDQGR�SRU�LQWHUUXSWRU��$�SUHYLVmR�SDUD�XPD�iUHD�LJXDO�RX�PHQRU�
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TXH��Pð�GHYH�VHU�XPD�FDUJD�PtQLPD�GH�����9$��(�SDUD�iUHD�PDLRU�TXH�
�Pð��D�SUHYLVmR�GHYH�VHU�XPD�FDUJD�PtQLPD�GH�����9$�SDUD�RV�SULPHLURV�
�Pð�H�DFUHVFHU����9$�D�FDGD�GH��Pð�LQWHUQRV��(�SDUD�iUHDV�H[WHUQDV�D�GHFL-
VmR�GHYHUi�VHU�IHLWD�HQWUH�R�FOLHQWH�H�R�SURMHWLVWD�
� 3DUD�SUHYLVmR�GH�FDUJD�GH�WRPDGDV��D�$%17�1%5�����������GH-
WHUPLQD�D�TXDQWLGDGH�H�SRWrQFLD�GDV�WRPDGDV��$V�FRQGLo}HV�SDUD�HVWDEH-
OHFHU�D�TXDQWLGDGH�PtQLPD�GH�78*V��GHVWLQDGDV�D�DSDUHOKRV�SRUWiWHLV�RX�
PyYHLV��VmR�
� ��3DUD�F{PRGRV�FRP�iUHD� LQIHULRU�RX� LJXDO� D��Pð�XWLOL]D�VH�SHOR�
PHQRV�XPD�WRPDGD�
� ��3DUD�F{PRGRV�FRP�iUHD�PDLRU�TXH��Pð�XWLOL]D�VH�XPD�WRPDGD�D�
FDGD���PHWURV�RX�IUDomR�GH�SHUtPHWUR��GH�IRUPD�HVSDoDGD�H�R�PDLV�XQLIRU-
PH�SRVVtYHO�
� ��3DUD�FR]LQKDV��FRSDV��iUHDV�GH�VHUYLoR�H� ODYDQGHULDV�D�SUHYLVmR�
GHYH�VHU�GH�XPD�WRPDGD�SDUD�FDGD�����PHWURV��VHQGR�SUHYLVWDV�DR�PHQRV�
GXDV� WRPDGDV�DFLPD�GD�EDQFDGD�GD�SLD��QR�PHVPR�SRQWR�RX�HP�SRQWRV�
GLVWLQWRV�
� ��3DUD�VXEVRORV��JDUDJHQV��KDOO��VyWmR��KDOO�GH�HVFDGDULDV�H�VDODV�GH�
ERPEDV�GHYH�VHU�SUHYLVWR�QR�PtQLPR�XPD� WRPDGD��(P�YDUDQGDV��p�SHU-
PLWLGR�TXH�R�SRQWR�GH�WRPDGD�FRQVLGHUDGR�QmR�VHMD�LQVWDODGR�QD�SUySULD�
YDUDQGD��PDV�SUy[LPR�DR�VHX�DFHVVR��TXDQGR�D�YDUDQGD��SRU�UD]}HV�FRQV-
WUXWLYDV��QmR�FRPSRUWDU�R�SRQWR��TXDQGR�VXD�iUHD� IRU� LQIHULRU�D��Pð�RX��
DLQGD��TXDQGR�VXD�SURIXQGLGDGH�IRU�LQIHULRU�D������P�
� ��3DUD�EDQKHLURV�GHYH�VHU�SUHYLVWR�SHOR�PHQRV�XPD�WRPDGD�SUy[L-
PD�DR�ODYDWyULR�FRP�GLVWkQFLD�PtQLPD�GH����FP�GR�OLPLWH�GR�ER[H�RX�GD�
EDQKHLUD�
� $V�FRQGLo}HV�SDUD�HVWDEHOHFHU�D�TXDQWLGDGH�PtQLPD�GH�78(��GHV-
WLQDGDV�D�DSDUHOKRV�¿[RV��VmR�GH�DFRUGR�FRP�D�TXDQWLGDGH�GH�DSDUHOKRV�
GH�XWLOL]DomR��FRP�FRUUHQWH�QRPLQDO�VXSHULRU�D���$��2V�SRQWRV�GHYHP�VHU�
ORFDOL]DGRV�QR�Pi[LPR�D�����P�GR�DSDUHOKR��'HYH�VH�DWULEXLU�D�SRWrQFLD�
QRPLQDO�GRV�HTXLSDPHQWRV�D�VHU�DOLPHQWDGR��$�SRWrQFLD�D�VHU�DWULEXtGD�D�
FDGD�SRQWR�GH�WRPDGD�p�IXQomR�GRV�HTXLSDPHQWRV�TXH�HOH�SRGHUi�YLU�D�DOL-
PHQWDU�H�QmR�GHYH�VHU�LQIHULRU�DRV�VHJXLQWHV�YDORUHV�PtQLPRV��*21d$/-
9(6���������
� ��3DUD�EDQKHLURV��FR]LQKDV��FRSDV��iUHDV�GH�VHUYLoR�H�ODYDQGHULDV��
QR�PtQLPR�����9$�SRU�WRPDGD��DWp���SRQWRV��H�����9$�GD����WRPDGD�HP�
GLDQWH��(�SDUD�RV�GHPDLV�F{PRGRV��SHOR�PHQRV�����9$�SRU�WRPDGD�
$V�¿JXUDV���D���VmR�DV�UHSUHVHQWDo}HV�GH�XP�SURMHWR�HOpWULFR�VHJXLQGR�DV�
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QRUPDV�WpFQLFDV�YLJHQWHV�H�VHXV�UHVSHFWLYRV�TXDGURV�GH�LQIRUPDo}HV�UHIH-
UHQWHV�j�LQVWDODomR�

)LJXUD����3ODQWD�EDL[D��SDYLPHQWR�VXSHULRU��GH�XP�UHVRUW�ORFDOL]DGR�HP�&DPSR�*UDQGH�

)RQWH��$UTXLYR�3HVVRDO�������
)LJXUD����4XDGUR�GH�SUHYLVmR�GH�FDUJDV�UHIHUHQWH�j�)LJXUD���
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)RQWH��$UTXLYR�3HVVRDO�������
)LJXUD����4XDGUR�GH�GLVWULEXLomR�UHIHUHQWH�j�)LJXUD���

 

)RQWH��$UTXLYR�3HVVRDO�������
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4. VERIFICAÇÃO FINAL DA INSTALAÇÃO
�����9HUL¿FDomR�H�¿VFDOL]DomR

ASyV�DV�HWDSDV�GH�YHUL¿FDomR�GD�DUTXLWHWXUD�H�GLPHQVLRQDPHQWRV�DWUD-
YpV�GRV�FiOFXORV�GH�SUHYLVmR�GH�FDUJD��SDUD�GDU�LQtFLR�j�H[HFXomR�GD�

LQVWDODomR��p�LPSRUWDQWH�GHVWDFDU�D�PHWRGRORJLD�GH�DQiOLVH�H�H¿FLrQFLD�GDV�
DSOLFDo}HV�GDV�QRUPDV�H�SDGU}HV�SURMHWDGRV�H�H[HFXWDGRV�
� e�QHFHVViULR�TXH�KDMD�WDPEpP�¿VFDOL]Do}HV�UHDOL]DGDV�SRU�SUR¿V-
VLRQDLV�KDELOLWDGRV�SDUD�TXH�VHMD�YHUL¿FDGD�TXH�D�H[HFXomR�GD�LQVWDODomR�
HVWi� DWHQGHQGR� jV� QRUPDV�� 7HQGR� HVVH� SURFHGLPHQWR� FRPR� HVVHQFLDO�� p�
SRVVtYHO�REWHU�WDPEpP�R�FRQWUROH�GRV�FURQRJUDPDV�GH�H[HFXomR�D�VHUHP�
VHJXLGRV�� JDVWRV� H[FHVVLYRV� SDUD� TXH� RV� YDORUHV� SUHYLVWRV� HP� FRQWUDWRV�
QmR�VHMDP�XOWUDSDVVDGRV��/HYDQGR�HP�FRQVLGHUDomR�GH�SULPHLUD�LQVWkQFLD�
QRUPDV� GH� VHJXUDQoD� SDUD� RSHUiULRV�� HOHWULFLVWDV� HP� WRUQR� GD� DWLYLGDGH��
6HPSUH�SDVVDQGR�FRQ¿DQoD�H�VHJXUDQoD�DR�FOLHQWH��SDUD�TXH�GXUDQWH�D�H[H-
FXomR�GDV�LQVWDODo}HV�HOpWULFDV�QmR�RFRUUD�QHJOLJrQFLDV��(1(5*,$�$78-
$17(���������
� 2�¿VFDO�¿FD�UHVSRQViYHO�HP�HPLWLU�ODXGRV��UHDOL]DU�UHODWyULRV�GDV�
DWLYLGDGHV� H[HFXWDGDV� GHWDOKDGDPHQWH��2V� ODXGRV� WpFQLFRV� VmR� GH� VXPD�
LPSRUWkQFLD�H�GHYHP�VHU�VHPSUH�FRQVHUYDGRV�H�IHLWRV�GHVFUHYHQGR�PLQX-
FLRVDPHQWH� WRGRV� RV� SDVVRV� GDV� LQVWDODo}HV� H[HUFLGDV�� IRUQHFHQGR� FRP-
SURPHWLPHQWR�FRP�R�FRQWUDWDQWH�D� UHVSHLWR�GH� LQIRUPDo}HV� WpFQLFDV�GDV�
H[HFXo}HV��3(5(,5$�HW�DO���������
� $VVLP�� RFRUUHQGR� jV� ¿VFDOL]Do}HV�� p� UHDOL]DGD� XPD� DQiOLVH� ¿QDO�
FRP�ULJRUHV�WpFQLFRV�H�HVSHFt¿FRV��WRGRV�RV�SDUkPHWURV�SDUD�FDGD�ORFDO�H�
H[LJrQFLD�SRU�ORFDOL]DomR�GD�REUD��7HQGR�FRPR�YHUL¿FDomR�¿QDO��VH�D�LQV-
WDODomR�IRL�EHP�H[HFXWDGD�RX�PDO�VXFHGLGD�

4.2. Incidentes causados por falhas nas instalações elétricas

A YHUL¿FDomR�H� D�¿VFDOL]DomR�GXUDQWH� D� H[HFXomR�H�R� VHJXLPHQWR�GDV�QRUPDV�WrP�FRPR�REMHWLYR�SULQFLSDO�LQLELU�R�ULVFR�GH�DFLGHQWHV�GHYLGR�
j�Pi�H[HFXomR�GDV�LQVWDODo}HV�
� 1RV�~OWLPRV�DQRV�WLYHPRV�DOJXQV�H[HPSORV�S~EOLFRV�GH�DFLGHQWHV�
FDXVDGRV�SRU�IDOKDV�QD�LQVWDODomR�HOpWULFD��FRPR�SRU�H[HPSOR��R�LQFrQGLR�
QR�&7�GR�&OXEH�GH�5HJDWDV�GR�)ODPHQJR�RFRUULGR�QR�GLD����GH�IHYHUHLUR�
GH�������H�R�LQFrQGLR�TXH�GHVWUXLX�TXDVH�D�WRWDOLGDGH�GR�DFHUYR�KLVWyULFR�
GR�0XVHX�1DFLRQDO�GR�5LR�GH�-DQHLUR�RFRUULGR�QR�GLD����GH�VHWHPEUR�GH�
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�����
� 6HJXQGR�RV�SHULWRV��R� LQFrQGLR�RFRUULGR�QR�1LQKR�GR�8UXEX� IRL�
LQLFLDGR�SRU�XP�FXUWR�FLUFXLWR�QR� DU� FRQGLFLRQDGR�GH�XP�GRV�TXDUWRV� H�
SRU�FDXVD�GR�PDWHULDO�TXH�UHYHVWH�DV�SDUHGHV�GRV�FRQWrLQHUHV�TXH�R�IRJR�
VH�H[SDQGLX�UDSLGDPHQWH�QR�ORFDO��2�LQFrQGLR�PDWRX�GH]�MRYHQV�MRJDGRUHV�
GD�FDWHJRULD�GH�EDVH�GR�)ODPHQJR�H�GHL[RX�WUrV�IHULGRV��2V�SHULWRV�DLQGD�
HQFRQWUDUDP�RXWUDV�LUUHJXODULGDGHV��R�SUpGLR�DR�ODGR�GRV�FRQWrLQHUHV��XVD-
GR�FRPR�YHVWLiULR��WLQKD�LQVWDODo}HV�HOpWULFDV�TXH�DOLPHQWDYDP�RV�PyGXORV�
H�HVWDYDP�HP�GHVDFRUGR�FRP�RV�SULQFtSLRV�IXQGDPHQWDLV�GD�$VVRFLDomR�
%UDVLOHLUD�GH�1RUPDV�7pFQLFDV��1R�ODXGR�WpFQLFR�GD�3ROtFLD�&LYLO�KDYLDP�
IRWRV�WLUDGDV�SHORV�SHULWRV�GH�¿DomR�H[SRVWD��¿RV�GHVHQFDSDGRV��FRQGXWRUHV�
HPHQGDGRV��WRPDGDV�VHP�SOXJXH�H�¿RV�TXHLPDGRV��2V�SHULWRV�D¿UPDUDP�
TXH��GXUDQWH�R�LQFrQGLR��DV�LQVWDODo}HV�HOpWULFDV�FRQWLQXDYDP�HQHUJL]DGDV�
LQGLFDQGR�TXH�QmR�KDYLD� LQGtFLRV�GH�XP�VLVWHPD�TXH�GHVDUPDVVH�D� UHGH�
�*����������
� 2�LQFLGHQWH�RFRUULGR�QR�0XVHX�1DFLRQDO�GR�5LR�GH�-DQHLUR�IRL�FDX-
VDGR�SRU�XPD�SDQH�QR�DU�FRQGLFLRQDGR�H��VHJXQGR�RV�SHULWRV�GD�3ROtFLD�)H-
GHUDO��IRUDP�HQFRQWUDGRV�IRUWHV�LQGtFLRV�GH�TXH�XPD�VpULH�GH�JDPELDUUDV�QR�
FLUFXLWR�HOpWULFR�SURYRFRX�R�LQFrQGLR��)2/+$�'(�6­2�3$8/2��������
� 2�ODXGR�DSUHVHQWDGR�SHOD�3ROtFLD�)HGHUDO�WDPEpP�DSRQWRX�VLQDLV�
GH�TXH�DV�LQVWDODo}HV�HOpWULFDV�QmR�VHJXLDP�DV�UHFRPHQGDo}HV�GR�IDEULFDQ-
WH�HP�DR�PHQRV�GRLV�PRPHQWRV��VHJXQGR�R�SHULWR�FULPLQDO�0DUFR�$QW{QLR�
=DWWD��)2/+$�'(�6­2�3$8/2��������
� ��2V�WUrV�DSDUHOKRV�GH�DU�FRQGLFLRQDGR�QR�DXGLWyULR�GHYHULDP�WHU�
XP�GLVMXQWRU�SUySULR��SRUpP�QmR�IRL�H[HFXWDGR�GHVWD�PDQHLUD���(P�YH]�GH�
OLJDU�GLUHWR�QXP�TXDGUR�SULQFLSDO��IRL�IHLWD�XPD�OLJDomR�HP�SDUDOHOR��'HYH-
ULD�WHU�XP�GLVMXQWRU�SDUD�FDGD�DU��(UD�XP�PHVPR�SDUD�RV�WUrV��
� ��1mR�KDYLD�DWHUUDPHQWR��H�VHJXQGR�R�SHULWR��LVVR�SRGH�WHU�FRODER-
UDGR�SDUD�TXH�XPD�SDQH�WHQKD�VH�PD[LPL]DGR�
� ��$SRQWRX�VH� WDPEpP�D� IDOWD� GH� HTXLSDPHQWRV�TXH�SRGHULDP� WHU�
UHSULPLGR�DV�ODEDUHGDV�PDLV�UDSLGDPHQWH��FRPR��VSULQNOHUV��DODUPH�GH�LQ-
FrQGLR�H�SRUWD�FRUWD�IRJR��)2/+$�'(�6­2�3$8/2��������
� &DVRV�FRPR�HVWHV�VmR�IUHTXHQWHV�HP�WRGR�R�PXQGR��HQWUHWDQWR�QHP�
WRGRV�VmR�GLYXOJDGRV�SXEOLFDPHQWH��3RU�HVWD�UD]mR��WRUQD�VH�LPSUHVFLQGt-
YHO�DOHUWDU�VREUH�D�YHUL¿FDomR�H�¿VFDOL]DomR�GXUDQWH�D�H[HFXomR�GDV�LQVWDOD-
o}HV��R�VHJXLPHQWR�GDV�QRUPDV�YLJHQWHV�H�DV�H[LJrQFLDV�GD�FRQFHVVLRQiULD�
ORFDO�H�DV�PDQXWHQo}HV�UHJXODUHV�DSyV�H[HFXomR�GD�LQVWDODomR��$�SUHYHQ-
omR�FRQWULEXL�SDUD�D�VHJXUDQoD�GR�LQGLYtGXR�H�SDUD�D�PLQLPL]DomR�GH�ULVFRV�
j�YLGD�
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5. CONCLUSÃO

2�GHVHQYROYLPHQWR�GR�SUHVHQWH�HVWXGR�SRVVLELOLWRX�XPD�DQiOLVH�GD�FRP-
SOH[LGDGH�H�R�QtYHO�GH�GHWDOKDPHQWR�QR�GHVHQYROYLPHQWR�GH�XP�SURMHWR�

GH�LQVWDODo}HV�HOpWULFDV�DWUDYpV�GD�SUHYLVmR�GH�GLPHQVLRQDPHQWR�GDV�FDUJDV�
HOpWULFDV��HQWUH�RXWURV�HOHPHQWRV��&RP�D�HODERUDomR�GH�XP�SURMHWR�GH�LQVWD-
ODo}HV��WDPEpP�¿FD�SUHYLVWR�RV�PDWHULDLV�D�VHUHP�XWLOL]DGRV��HYLWDQGR�JDVWRV�
H[FHVVLYRV�R�TXH�FRQVHTXHQWHPHQWH�LPSDFWD�QR�FXVWR�¿QDO�
� $WLQJLX�VH�R�REMHWLYR�JHUDO�H�HVSHFt¿FR�FRUUHODFLRQDQGR�j�LPSRUWkQ-
FLD�GR�SODQHMDPHQWR�TXH�DQWHFHGH�j�H[HFXomR�FRP�R�VHJXLPHQWR�GH�QRUPDV�
WpFQLFDV�H�H[LJrQFLDV�GD�FRQFHVVLRQiULD�
� 'DGD�j�LPSRUWkQFLD�GR�DVVXQWR��WRUQD�VH�IXQGDPHQWDO�TXH�DV�LQVWD-
ODo}HV�VHMDP�UHDOL]DGDV�FRP�SULPD]LD�HP�IXQomR�GDV�QRUPDV��$OpP�GLVVR��
TXDQGR�UHDOL]DGD�FRP�SUHFLVmR��D�TXDQWLGDGH�GH�ULVFRV�p�PLQLPL]DGD�REWHQ-
GR�FRPR�UHVXOWDGR�XPD�LQVWDODomR�VHJXUD�H�GH�TXDOLGDGH�

REFERÊNCIAS BIBLIOGRÁFICAS 

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6���$%17�1%5�
������,QVWDODo}HV�(OpWULFDV�GH�%DL[D�7HQVmR��5LR�GH�-DQHLUR�������

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6�±�$%17�1%5�
�������,QVWDODo}HV�(OpWULFDV�GH�0pGLD�7HQVmR�GH�����N9�D�����N9��5LR�GH�
-DQHLUR�������

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6�±�$%17�1%5�
������3URWHomR�GH�HVWUXWXUDV�FRQWUD�GHVFDUJDV�DWPRVIpULFDV��5LR�GH�-DQHLUR��
�����

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6���$%17�1%5�
������5HSUHVHQWDomR�GH�SURMHWRV�GH�DUTXLWHWXUD��5LR�GH�-DQHLUR�������

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6���$%17�1%5�
�������(ODERUDomR�GH�SURMHWRV�GH�HGL¿FDo}HV��5LR�GH�-DQHLUR�������

$==,1,��+��$��'��3URMHWRV�GH�,QVWDODo}HV�(OpWULFDV�5HVLGHQFLDLV��������'LV-
SRQtYHO� HP�� KWWS���ZZZ�GW�IHH�XQLFDPS�EU�aDNHER�HW����,QVWDODFRHVB(OH-
WULFDVB��SGI��$FHVVR�HP�����GH�PDLR�GH������
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&267$��0�����GLFDV�TXH�YRFr�SUHFLVD�VDEHU�VREUH�D�1%5������HP�LQVWD-
ODo}HV�HOpWULFDV�UHVLGHQFLDLV��������'LVSRQtYHO�HP��KWWSV���ZZZ�YLYHUGHH-
OHWULFD�FRP�QEU��������$FHVVR�HP�����GH�PDUoR�GH������

'$/0$*52��$��,��$�LPSRUWkQFLD�GR�FRQKHFLPHQWR�GH�HOHWULFLGDGH�H�DV�
QRUPDV�WpFQLFDV�GH�LQVWDODo}HV�HOpWULFDV�SDUD�LQVWDODo}HV�HOpWULFDV�SUHGLDLV��
'LVVHUWDomR��*UDGXDomR�HP�(QJHQKDULD�&LYLO����8QLYHUVLGDGH�GR�(VWDGR�
GH�0DWR�*URVVR��07�����ÀV��������

'(�&25�:$776��6HJXUDQoD�(OpWULFD�����HUURV�PDLV�FRPXQV�HP�LQVWDOD-
o}HV�HOpWULFDV��������'LVSRQtYHO�HP��KWWS���EORJGHFRUZDWWV�FRP�VHJXUDQFD�
LQVWDODFRHV�HOHWULFDV���$FHVVR�HP�����GH�PDUoR�GH������

(/(75,&,67$�&216&,(17(��*XLD�GH� DSOLFDomR� ��6HJXUDQoD� HP� LQV-
WDODo}HV�HOpWULFDV��������'LVSRQtYHO�HP��KWWS���ZZZ�HOHWULFLVWDFRQVFLHQWH�
FRP�EU�EORJ�¿TXH�SRU�GHQWUR�DUWLJRV�WHFQLFRV�JXLD�GH�DSOLFDFDR�VHJXUDQ-
FD�HP�LQVWDODFRHV�HOHWULFDV�QDR�UHVLGHQFLDLV���GH����� $FHVVR� HP�� ��� GH�
DEULO�GH������

(1(5*,$�$78$17(��)LVFDOL]DomR�GH�2EUDV�(OpWULFDV�� ������'LVSRQt-
YHO�HP��KWWS���ZZZ�HQHUJLDDWXDQWH�FRP�EU�¿VFDOL]DFDR�GH�REUDV�HOHWULFDV��
$FHVVR�HP�����GH�PDLR�GH������

)2/+$�'(�6­2�3$8/2��*DPELDUUDV�QDV�LQVWDODo}HV�HOpWULFDV�SURYRFD-
UDP�LQFrQGLR�QR�0XVHX�1DFLRQDO��������'LVSRQtYHO�HP��KWWSV���ZZZ��IR-
OKD�XRO�FRP�EU�FLHQFLD���������JDPELDUUDV�QDV�LQVWDODFRHV�HOHWULFDV�SUR-
YRFDUDP�LQFHQGLR�QR�PXVHX�QDFLRQDO�VKWPO��$FHVVR�HP�����GH�VHWHPEUR�
GH������

*���,QFrQGLR�QR�&7�GR�)ODPHQJR��������'LVSRQtYHO�HP��KWWSV���J��JORER�
FRP�UM�ULR�GH�MDQHLUR�QRWLFLD������������LQFHQGLR�QR�FW�GR�ÀDPHQJR�FR-
PHFRX�HP�FXUWR�QR�DU�FRQGLFLRQDGR�H�VH�DODVWURX�GHYLGR�D�PDWHULDO�GR-
�FRQWHLQHU�DSRQWD�ODXGR�JKWPO��$FHVVR�HP�����GH�VHWHPEUR�GH������

*21d$/9(6��/��)��,QVWDODo}HV�(OpWULFDV�3UHGLDLV��������'LVSRQtYHO�HP��
KWWS���ZZZ�ODSVL�HOHWUR�XIUJV�EU�aOXL]IJ�GLVFLSOLQDVB,(3UHGLDLVBDUTXLYRV�
(1*�����BDXODB��B3UHYLVDRB&DUJDV�SGI�� $FHVVR� HP�� ��� GH� PDLR� GH�
�����
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*8$5(=,��1��-��/LPSH]D�GD�DUTXLWHWXUD�QR�HGLWRU�GH�&$'��������'LVSRQt-
YHO� HP�� KWWSV���VXSRUWH�DOWRTL�FRP�EU�KF�SW�EU�DUWLFOHV��������������/LP-
SH]D�GD�DUTXLWHWXUD�QR�HGLWRU�GH�&$'��$FHVVR�HP�����GH�PDLR�GH������

,17(51$7,21$/�(/(7527(&+1,&$/�&20,66�±�,(&��������6tP-
ERORV�JUi¿FRV�SDUD�XVR�HP�HTXLSDPHQWRV��5LR�GH�-DQHLUR�������

081'2�'$�(/e75,&$��,QVWDODo}HV�HOpWULFDV��R�TXH�VmR"�������'LVSRQt-
YHO� HP�� KWWSV���ZZZ�PXQGRGDHOHWULFD�FRP�EU�LQVWDODFRHV�HOHWULFDV�R�TXH-
�VDR���$FHVVR�HP�����GH�PDUoR�GH������

3(5(,5$�'��1��4���12*8(,5$�)��0���)$867,12�/��&���),*8(,5(-
'2� /�� *�� 6�� 3DWRORJLDV� HP� ,QVWDODo}HV� (OpWULFDV�� +LGUiXOLFDV� H� HP� ,P-
SHUPHDELOL]Do}HV�� ������ 'LVSRQtYHO� HP�� KWWSV���SDWRORJLDLIDS�ZRUGSUHVV�
FRP������������SDWRORJLDV�HP�LQVWDODFRHV�HOHWULFDV�KLGUDXOLFDV�H�HP�LP-
SHUPHDELOL]DFRHV���$FHVVR�HP�����GH�PDUoR�GH������

3257(�� ,QVWDODo}HV�(OpWULFDV�� (QWHQGD� VXD� LPSRUWkQFLD� SDUD� D� VXD� REUD��
������ 'LVSRQtYHO� HP�� KWWSV���SRUWHMU�FRP�EU�LQVWDODFRHV�HOHWULFDV���$FHVVR�
HP�����GH�PDUoR�GH�������

=$03,e5,�� -�� &��� *$9/296.,�0��� 6&+,0,77��0��$�� /HYDQWDPHQWR�
GD�VLWXDomR�DWXDO�GDV�LQVWDODo}HV�HOpWULFDV�QD�FLGDGH�GH�&XULWLED��&XULWLED��
87)35�������



87

C
A

PÍ
TU

LO
 V

 - 
C

O
N

TR
O

LE
 D

E 
V

ER
IF

IC
A

Ç
Ã

O
 D

E 
SE

RV
IÇ

O
: I

N
D

IC
A

D
O

R
ES

 P
A

R
A

 M
EL

H
O

R
IA

 C
O

N
TÍ

N
U

A
 E

M
 O

B
R

A
S 

C
IV

IS
 

CAPÍTULO V

CONTROLE DE VERIFICAÇÃO DE SERVIÇO:           
INDICADORES PARA MELHORIA CONTÍNUA EM 
OBRAS CIVIS 

Ana Quézia Cerqueira da Silva Santos  

Roberta da Silva Valdivino  

Flávia da Silva

Bruno Matos de Farias 

Rachel Cristina Santos Pires 

RESUMO

2�%UDVLO�p�XP�SDtV�FXMR�WHUP{PHWUR�GD�HFRQRPLD�JLUD�HP�WRUQR�GD�FRQVWUX-
omR�FLYLO��+RMH�HVWH�VHWRU�YLYH�XPD�GDV�PDLRUHV�FULVHV�GR�PHUFDGR��R�TXH�

LPSDFWD�GLUHWDPHQWH�QD�JHUDomR�GH�HPSUHJRV�H�PHOKRULDV�SDUD�D�VRFLHGDGH��
VHMD�GH�IRUPD�GLUHWD�RX�LQGLUHWD��7HP�VH�SRXFDV�YDJDV�H�PXLWRV�FDQGLGDWRV��
PXLWDV�REUDV�D�VHUHP�UHDOL]DGDV�H�SRXFDV�HPSUHVDV�FRP�UHFXUVRV�¿QDQFHL-
URV��0HVPR�GLDQWH�GHVVH�JUDQGH�GHFOtQLR��D�JHVWmR�GH�TXDOLGDGH�GHQWUR�GDV�
HPSUHVDV�FRQWLQXD�JDQKDQGR�GHVWDTXH��SRLV�DR�ORQJR�GRV�DQRV��IRL�SHUFHELGR�
TXH�WUDEDOKDU�VHJXLQGR�VXDV�GLUHWUL]HV�QmR�p�VLQ{QLPR�GH�JDVWDU�PDLV��RX�DWp�
PHVPR�VHU�XP�FXVWR�GHVQHFHVViULR��8PD�REUD�TXH�DWHQGD�DR�SUD]R�H�FXVWR��
HP�FRQMXQWR�FRP�JHVWmR�GD�TXDOLGDGH��JDUDQWH�H[FHOrQFLD�DR�HPSUHHQGLPHQ-
WR��¿UPDQGR�D�VDWLVIDomR�GR�FOLHQWH�¿QDO��1HVWH�DUWLJR��VHUi�DSUHVHQWDGR�XP�
GRV�SURFHVVRV�PDLV�LPSRUWDQWH�GR�6LVWHPD�GH�*HVWmR�GD�4XDOLGDGH��6*4���
TXH�VmR�DV�YHUL¿FDo}HV�GRV�VHUYLoRV�XWLOL]DGDV�SDUD�TXDQWL¿FDU�H�TXDOL¿FDU�D�
H[HFXomR�GRV�VHUYLoRV�FRQIRUPH�SURFHGLPHQWRV��$V�YHUL¿FDo}HV�GH�VHUYLoR�
VmR�XPD�JUDQGH�IRQWH�GH�PHGLomR�GH�LQGLFDGRUHV�GH�TXDOLGDGH�H�SURGXWLYL-
GDGH��H�SRGH�VHU�XVDGD�FRPR�XPD�IHUUDPHQWD�IXQGDPHQWDO�SDUD�*HVWmR�GD�
4XDOLGDGH��JDUDQWLQGR�PHOKRULD�FRQWtQXD�GRV�SURFHVVRV��$WUDYpV�GH�HVWXGRV�
ELEOLRJUi¿FRV��H[SHULrQFLD�GH�FDPSR�GH�SUR¿VVLRQDLV�TXH�YLYHP�QD�UHDOLGD-
GH�GD�FRQVWUXomR�FLYLO��IRFDQGR�QD�JHVWmR�GD�TXDOLGDGH�GD�LPSODQWDomR�GR�
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6L$&�3%43�+��QHVWH�WUDEDOKR�VHUmR�DSUHVHQWDGRV�RV�LQGLFDGRUHV�TXH�SRGHP�
VHU�H[WUDtGRV�GD�PRQLWRUDomR�GH�YHUL¿FDomR�GHVWHV�VHUYLoRV�

1. INTRODUÇÃO

A FRQVWUXomR�FLYLO�QR�%UDVLO� WHP�JUDQGH� LPSDFWR�QD�HFRQRPLD�H�FRQVH-TXHQWHPHQWH�QR�GHVHQYROYLPHQWR�GR�SDtV��(VWLPD�VH�TXH�VmR�FHUFD�GH�
���PLOK}HV� GH� SHVVRDV� WUDEDOKDQGR� QR� VHWRU�� FRQVLGHUDQGR� HPSUHJRV� IRU-
PDLV��LQIRUPDLV�H�LQGLUHWRV��$0$5<��������
� e�XPD�FDGHLD�JLJDQWH�FXMR�VXD�PHOKRULD�WHP�LPSDFWR�HP�GLYHUVRV�RX-
WURV�FDPSRV�GD�DWLYLGDGH�HFRQ{PLFD��RQGH�RV�LQYHVWLPHQWRV�HP�REUDV�LPSXO-
VLRQDP�iUHDV�LPSRUWDQWHV�SDUD�R�GHVHQYROYLPHQWR�XUEDQR��$0$5<���������
� $�FRQVWUXomR��GLPLQXL�R�Gp¿FLW�KDELWDFLRQDO��JHUD�D�DPSOLDomR�GR�VD-
QHDPHQWR�EiVLFR�PHOKRUD�DV�FRQGLo}HV�GH�VD~GH�GD�SRSXODomR�H�D�H[SDQVmR�
GD�PRELOLGDGH�XUEDQD�RIHUHFH�SUDWLFLGDGH�DR�FRWLGLDQR��WUD]HQGR�TXDOLGDGH�
GH�YLGD��HVWLPXODQGR�R�HPSUHJR��DOpP�GH�SRVVLELOLWDU�TXH�IDPtOLDV�UHFXSHUHP�
VXD�FDSDFLGDGH�GH�FRQVXPR��DIHWDQGR�GLUHWDPHQWH�R�FRPpUFLR��2�JRYHUQR�
WDPEpP�JDQKD�XPD�SDUFHOD��GRV�YDORUHV�LQYHVWLGRV�TXH�YROWDP�HP�IRUPD�GH�
LPSRVWR��$0$5<��������
� $WXDOPHQWH��PHVPR�HQIUHQWDQGR�PRPHQWRV�GH�FULVH��R�VHWRU�GD�FRQV-
WUXomR�FLYLO�FRQWLQXD�WHQGR�LQYHVWLPHQWRV�HP�REUDV��0HVPR�TXH�HP�PHQRU�
HVFDOD��FRQWLQXD�HPSUHJDQGR�IXQFLRQiULRV�GHVGH�D�H[WUDomR�GH�PDWpULD�SUL-
PD��DWp�D�LQG~VWULD�UHVSRQViYHO�SHOD�IDEULFDomR�GH�PDWHULDLV�GH�FRQVWUXomR��(�
DLQGD�JHUD�HPSHJR�SDUD�R�FRPpUFLR�GHVVHV�SURGXWRV��DWp�FKHJDU�QDV�HPSUH-
VDV�FRQVWUXWRUDV�TXH�WDPEpP�QHFHVVLWDP�GH�PmR�GH�REUD�SDUD�D�H[HFXomR�GH�
VXDV�REUDV�
� 8P�IDWRU�TXH�WHP�YLDELOL]DGR�QRYRV�HPSUHHQGLPHQWRV�p�D�SRVVLELOL-
GDGH�GH�DGTXLULU�¿QDQFLDPHQWR�LPRELOLiULR��FRP�LVVR��FRQVWUXWRUDV�H�WDPEpP�
LQFRUSRUDGRUDV�GH�PpGLR�SRUWH�HQFRQWUDP�DPELHQWH�¿QDQFHLUR�YLiYHO�SDUD�j�
FRQVWUXomR�GH�HPSUHHQGLPHQWRV��9$57$1,$1���������
� 3DUD�¿QDQFLDU�R�HPSUHHQGLPHQWR�GH�XPD�HPSUHVD��R�EDQFR�¿QDQFLD-
GRU�ID]�DQiOLVH�GD�FRQVWUXWRUD��GR�JUXSR�GH�FRPSUDGRUHV�LQWHUHVVDGRV�H�GRV�
SURMHWRV��DOpP�GLVVR��SDUD�D�PDLRULD�GDV�LQVWLWXLo}HV�¿QDQFHLUDV�D�HPSUHVD�
WHP�TXH�WHU�DWHQGLPHQWR�DR�3%43�+��3URJUDPD�GH�4XDOLGDGH�H�3URGXWLYLGD-
GH�GR�+DELWDW���$/%848(548(��������
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� (VWH�~OWLPR�SUp�UHTXLVLWR�FLWDGR��3URJUDPD�%UDVLOHLUR�GD�4XDOLGDGH�
H�3URGXWLYLGDGH�GR�+DELWDW� �3%43�+��� WHP�D�VXD� LPSODQWDomR�QR�VHWRU�GD�
FRQVWUXomR�FLYLO�FDGD�YH]�PDLV�LPSRUWDQWH��GHYLGR�D�H[LJrQFLD�FUHVFHQWH�GR�
PHUFDGR�H�R�DXPHQWR�GD�FRPSHWLWLYLGDGH��(VWH�SURJUDPD� WHP�FRPR�PHWD�
RUJDQL]DU�R�VHWRU�GD�FRQVWUXomR�FLYLO�HP�WRUQR�GH�GXDV�TXHVW}HV�SULQFLSDLV��
D�PHOKRULD�GD�TXDOLGDGH�GR�KDELWDW�H�D�PRGHUQL]DomR�SURGXWLYD��0,1,67e-
5,2�'$6�&,'$'(6��������
� $� EXVFD� SRU� HVVHV� REMHWLYRV� HQYROYH� XP� FRQMXQWR� GH� Do}HV�� HQWUH�
DV�TXDLV�VH�GHVWDFDP��DYDOLDomR�GD�FRQIRUPLGDGH�GH�HPSUHVDV�GH�VHUYLoRV�
H�REUDV��PHOKRULD�GD�TXDOLGDGH�GH�PDWHULDLV�� IRUPDomR�H�UHTXDOL¿FDomR�GH�
PmR�GH�REUD��'HVVD�IRUPD��HVSHUD�VH�D�PHOKRULD�GD�TXDOLGDGH�GH�SURGXWRV�
H�VHUYLoRV��D�UHGXomR�GH�FXVWRV�H�D�RWLPL]DomR�GR�XVR�GRV�UHFXUVRV�S~EOLFRV��
2�REMHWLYR��D�ORQJR�SUD]R��p�TXH�SURSLFLH�VROXo}HV�PDLV�EDUDWDV�H�GH�PHOKRU�
TXDOLGDGH��0,1,67e5,2�'$6�&,'$'(6���������
� 2V� VHUYLoRV� FRQWURODGRV� GH� XPD� REUD�� GHYH� VHU� DYDOLDGR� TXDQWR� j�
FRQIRUPLGDGH�H�TXDOLGDGH�GD�SUHVWDomR�GH�VHUYLoRV�GR�PHVPR��GHYHQGR�HVWH�
SRVVXLU�SURFHGLPHQWRV�D�VHUHP�FXPSULGRV�QR�PRPHQWR�GD�VXD�H[HFXomR��H�
VHUHP�UHJLVWUDGRV�H�LQVSHFLRQDGRV�
� e�SRVVtYHO� DWUDYpV� GHVWHV� GRFXPHQWRV� UHJLVWUDGRV�� JHUDU� XPD� VpULH�
GH�LQGLFDGRUHV�H�LQIRUPDo}HV�TXH�OHYDUDP�D�HPSUHVD�DWLQJLU�H[FHOrQFLD�QR�
TXHVLWR�TXDOLGDGH��H�D�DOFDQoDU�D�FRQWLQXDPHQWH�PHOKRULDV�HP�EHQHItFLR�GD�
HPSUHVD�
� 3DUD�HODERUDomR�GHVWH�HVWXGR��WRUQRX�VH�QHFHVViULR�XP�HVWXGR�ELEOLR-
JUi¿FR��H[SHULrQFLD�GH�FDPSR�H�HQWUHYLVWD�FRP�SUR¿VVLRQDLV�GD�iUHD��FRP�
rQIDVH�GR�PRQLWRUDPHQWR�H�UHJLVWUR�GRV�VHUYLoRV�FRQWURODGR��GR�6LVWHPD�GH�
*HVWmR�GD�4XDOLGDGH�GR�6L$&�3%43�+��3%43�+��������
� (VWD�SHVTXLVD�WHP�FRPR�REMHWLYR�GHPRQVWUDU�TXH�DWUDYpV�GRV�UHJLV-
WURV�GDV�LQVSHo}HV�GRV�VHUYLoRV�FRQWURODGRV��SRGH�VH�JHUDU�XPD�VpULH�GH�LQ-
GLFDGRUHV��H�ID]HU�FRP�TXH�HVVD�¿FKD�GH�YHUL¿FDomR�GHL[H�GHU�VHU�DSHQDV�XP�
LWHP�EXURFUiWLFR�D�QtYHO�GH�FHUWL¿FDomR��SDVVDQGR�D�VHU�XP�LWHP�GH�DSRLR��
FXMRV�GDGRV�DX[LOLHP�R�HPSUHHQGLPHQWR�QD�PHOKRULD�FRQWtQXD�GR�VLVWHPD�GH�
JHVWmR�GD�TXDOLGDGH��
� 6HQGR�XPD�GDV� IHUUDPHQWDV�PDLV� LPSRUWDQWHV�SDUD� DWHVWDU� D�TXDOL-
GDGH�GRV�VHUYLoRV��R�DWHQGLPHQWR�DR�LWHP����������&RQWUROH�GRV�VHUYLoRV�GH�
H[HFXomR�FRQWURODGRV��6L$&���SRVVLELOLWD�DV�HPSUHVDV�D�JHUDU�XPD�VpULH�GH�



90
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

LQGLFDGRUHV��3RUpP��QHVWH�PHUFDGR�p�FRPXP�YHU�RV�UHJLVWURV�GDV�QmR�FRQ-
IRUPLGDGHV�HQFRQWUDGDV�WHUHP�DV�WUDWDWLYDV�GHVFULWDV�H�FRP�D�¿QDOL]DomR�GR�
VHUYLoR� HVWHV� IRUPXOiULRV� VmR� DUTXLYDGRV��7RUQDP�VH� DSHQDV� UHJLVWURV� HP�
DWHQGLPHQWR�DR�LWHP�GR�3%43�+����3%43�+��������

2. REVISÃO BIBLIOGRÁFICA
2.1 Programa Brasileiro da Qualidade e Produtividade do Habitat (PB-
QP-H)

(VSHFL¿FDPHQWH�SDUD�SURPRYHU�D�TXDOLGDGH�QD�FRQVWUXomR�FLYLO�QR�%UDVLO��
R�*RYHUQR�)HGHUDO�LQVWLWXLX�R�3URJUDPD�%UDVLOHLUR�GD�4XDOLGDGH�H�3UR-

GXWLYLGDGH�GR�+DELWDW��3%43�K��H�QR�kPELWR�GHVWH�SURJUDPD�VH�RUJDQL]RX�
R�UHJLPHQWR�JHUDO�GR�6LVWHPD�GH�$YDOLDomR�GD�&RQIRUPLGDGH�GH�(PSUHVDV�
GH�6HUYLoRV�H�2EUDV��6L$&��R�TXDO�FRUUHVSRQGH�D�,62������HP�XP�IRUPDWR�
HVSHFt¿FR�SDUD�VHU�DSOLFDGR�QRV�VHWRUHV�GD�FRQVWUXomR�FLYLO��6HX�REMHWLYR�p�
RUJDQL]DU�R�VHWRU�GD�FRQVWUXomR�FLYLO�HP�WRUQR�GH�GXDV�TXHVW}HV�SULQFLSDLV��
D�PHOKRULD�GD�TXDOLGDGH�GR�KDELWDW�H�D�PRGHUQL]DomR�SURGXWLYD��0,1,67e-
5,2�'$6�&,'$'(6��������
� $�EXVFD�SRU�HVVDV�PHWDV�HQYROYH�XP�FRQMXQWR�GH�Do}HV��HQWUH�DV�TXDLV�
VH�GHVWDFDP��DYDOLDomR�GD�FRQIRUPLGDGH�GH�HPSUHVDV�GH�VHUYLoRV�H�REUDV��
PHOKRULD�GD�TXDOLGDGH�GH�PDWHULDLV��IRUPDomR�H�UHTXDOL¿FDomR�GH�PmR�GH�R-
EUD��QRUPDOL]DomR�WpFQLFD��FDSDFLWDomR�GH�ODERUDWyULRV��DYDOLDomR�GH�WHFQR-
ORJLDV�LQRYDGRUDV��LQIRUPDomR�DR�FRQVXPLGRU�H�SURPRomR�GD�FRPXQLFDomR�
HQWUH�RV�VHWRUHV�HQYROYLGRV��&RP�LVVR��HVSHUD�VH�R�DXPHQWR�GD�FRPSHWLWL-
YLGDGH�QR�VHWRU��D�PHOKRULD�GD�TXDOLGDGH�GH�SURGXWRV�H�VHUYLoRV��D�UHGXomR�
GH�FXVWRV�H�D�RWLPL]DomR�GR�XVR�GRV�UHFXUVRV�S~EOLFRV��$�ORQJR�SUD]R��VHX�
REMHWLYR�p�FULDU�XP�DPELHQWH�GH�LVRQRPLD�FRPSHWLWLYD��TXH�SURSLFLH�VROXo}HV�
PDLV�EDUDWDV�H�GH�PHOKRU�TXDOLGDGH�SDUD�D�UHGXomR�GR�Gp¿FLW�KDELWDFLRQDO�
QR�SDtV��DWHQGHQGR��HP�HVSHFLDO��D�SURGXomR�KDELWDFLRQDO�GH�LQWHUHVVH�VRFLDO�
�0,1,67e5,2�'$6�&,'$'(6��������
� 2� 6LVWHPD� GH�&RQIRUPLGDGH� GH�(PSUHVDV� GH� 6HUYLoRV� H�2EUDV�� R�
6L$&��EXVFD�DYDOLDU�D�FRQIRUPLGDGH�GR�VLVWHPD�GH�JHVWmR�GD�TXDOLGDGH�GDV�
HPSUHVDV�GH�VHUYLoRV�H�REUDV��IRFDQGR�VH�QDV�FDUDFWHUtVWLFDV�HVSHFt¿FDV�GD�
DWXDomR�GDV�FRQVWUXWRUDV��0,1,67e5,2�'$6�&,'$'(6��������
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�����4XDQWR�D�FHUWL¿FDomR�

AV�HPSUHVDV�TXH�EXVFDP�D�FHUWL¿FDomR��SDVVDP�SRU�XP�SURFHVVR�GH�DX-
GLWRULD�IHLWR�SRU�XP�yUJmR�FHUWL¿FDGRU�UHFRQKHFLGR��3DUD�FRQVHJXLU�R�

VHOR�GD�FHUWL¿FDomR�QD�HVSHFLDOLGDGH�WpFQLFD�GH�H[HFXomR�GH�REUDV��R�UHJL-
PHQWR�GR�6L$&�SUHYr�GRLV�QtYHLV�GH�FHUWL¿FDomR��1tYHO�$�H�1tYHO�%��2EWHU�
FHUWL¿FDomR�GR�QtYHO�$��QmR�p�XPD�WDUHID�IiFLO��YLVWR�TXH�p�SUHFLVR�DWHQGHU�D�
�����GRV�UHTXLVLWRV�H[LJLGRV��0,1,67e5,2�'$6�&,'$'(6��������
� 4XDQGR�R�FOLHQWH�FRQWUDWD�XPD�HPSUHVD�FRQVWUXWRUD�TXH�WHP�VHOR�GH�
FHUWL¿FDomR�GD�TXDOLGDGH��HVWH�SRVVXL�D�JDUDQWLD�GH�TXH�R�HPSUHHQGLPHQWR�
VHJXLX�SURFHVVRV�GH�FRQWUROH�UHJLGRV�HP�QRUPDV�GH�TXDOLGDGH��R�TXH�FRQVH-
TXHQWHPHQWH�VH�UHÀHWH�QR�SURGXWR�¿QDO�
� 3DUD�H�HPSUHVD�D�FHUWL¿FDomR�WUD]�FRPR�EHQHItFLR�PHOKRUHV�SUiWLFDV�
GH�TXDOLGDGH�QD�FRQVWUXomR�H�IDFLOLWD�QD�REWHQomR�GH�OLQKDV�GH�FUpGLWR��RXWUR�
EHQHItFLR�p�D�IDFLOLGDGH�GH�LQWHJUDomR�FRP�D�,62�������6(%5$(��������
$OpP�GH�SDVVDU�FUHGLELOLGDGH�SDUD�D�LQVWLWXLomR�¿QDQFHLUD�H�SDUD�RV�FOLHQWHV��
FRP�D�FHUWL¿FDomR�D�HPSUHVD�SDVVD�D�WHU�SURFHGLPHQWRV�H�XP�SDGUmR�GH�TXD-
OLGDGH�D�VHU�VHJXLGR�R�TXH�YDL�DMXGDU�D�SURPRYHU�D�PHOKRULD�FRQWtQXD�DWUDYpV�
GRV�LQGLFDGRUHV�GRV�SURFHVVRV��
� 2�WHPSR�SDUD�LPSODQWDomR�GR�3%43�+�HP�XPD�HPSUHVD�GH�SHTXHQR�
SRUWH�OHYD�HP�PpGLD���DQR��H�SDUD�TXH�LVVR�RFRUUD��SULPHLUDPHQWH�HPSUHVD�
WHP�TXH�LQYHVWLU�HP�XPD�HTXLSH�WpFQLFD��SRU�H[HPSOR��XP�HQJHQKHLUR�H�XP�
WpFQLFR��UHVSRQViYHO�SRU�LPSODQWDU�R�VLVWHPD�GH�TXDOLGDGH�QD�HPSUHVD��(VVD�
HTXLSH�LUi�VHJXLU�RV�TXHVLWRV�QHFHVViULRV�SDUD�REWHU�D�FHUWL¿FDomR��HODERUDU�
RV�SURFHGLPHQWRV�H�WUHLQDU�RV�GHPDLV�VHWRUHV��H�DSyV�LPSODQWDomR�GR�6LVWHPD�
GH�*HVWmR�GD�4XDOLGDGH��6*4��D�HPSUHVD�GHYH�DFLRQDU�R�yUJmR�FHUWL¿FDGRU��
� &RP�R�6*4�URGDQGR�QD�HPSUHVD��RV�UHWUDEDOKRV�GLPLQXHP�FDGD�YH]�
PDLV�H�HVVH�YDORU�QmR�p�TXDQWL¿FiYHO��VH� OHYDUPRV�HP�FRQVLGHUDomR�TXH�R�
UHWUDEDOKR�UHÀHWH�QR�FXVWR��WHPSR�SHUGLGR�H�FRQVHTXHQWHPHQWH�QRV�SUD]RV��
'HYHPRV�DLQGD�HQIDWL]DU�TXH�D�SRVVLELOLGDGH�GD�FRPSUD�GR�LPyYHO�¿QDQFLD-
GR��DXPHQWD�DV�YHQGDV�JHUDQGR�UHWRUQR�GLUHWR�SDUD�DV�HPSUHVDV��e�FHUWR�TXH�
R�YDORU�LQYHVWLGR�QmR�FKHJD�SHUWR�GR�UHWRUQR�TXH�D�HPSUHVD�WHP�
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2.3. Plano de Qualidade da Obra (PQO)

3DUD�FDGD�REUD�TXH�XPD�HPSUHVD�SRVVXL��GHYH�VHU�HODERUDGR�R�3ODQR�GH�
4XDOLGDGH�GD�2EUD��VHQGR�HVWH�XP�GRV�SULQFLSDLV�GRFXPHQWRV�D�VHUHP�

IHLWRV�TXDQGR�VH�SHQVD�HP�LQLFLDU�XPD�REUD��1HVWH�GRFXPHQWR��LUi�FRQVWDU�
XP�UHVXPR�GD�REUD��FRQWHQGR�RV�VHJXLQWHV�HOHPHQWRV���3%43�+��������

D��'H¿QLU�UHVSRQVDELOLGDGH�HVSHFt¿FD�
E��0DWHULDLV�H�VHUYLoRV�GH�H[HFXomR�FRQWURODGRV��
F��3URMHWR�GR�FDQWHLUR��
G��,GHQWL¿FDomR�GDV�HVSHFLDOLGDGHV�GD�H[HFXomR�GD�REUD��
H��,GHQWL¿FDomR�GRV�SURFHVVRV�FUtWLFRV�SDUD�D�TXDOLGDGH�GD�REUD��
I��,GHQWL¿FDomR�GDV�HVSHFLDOLGDGHV�QR�TXH�VH�UHIHUH�D�PDQXWHQomR�GH�HTXL-
SDPHQWRV��
J��3URJUDPD�GH�WUHLQDPHQWR�HVSHFt¿FR�GD�REUD��
K��2EMHWLYRV�GD�TXDOLGDGH�HVSHFt¿FRV�SDUD�D�H[HFXomR�GD�REUD�
L��'H¿QLomR�GR�GHVWLQR�DGHTXDGR�DRV�UHVtGXRV�VyOLGRV�H�OtTXLGRV�SURGX-
]LGRV�SHOD�REUD�

� 6HUi�DSURIXQGDGR�QHVWH�DUWLJR�R�LWHP�UHIHUHQWH�D�VHUYLoRV�FRQWUROD-
GRV��OHYDQGR�HP�FRQVLGHUDomR�XPD�HPSUHVD�TXH�SRVVXL�FHUWL¿FDomR�1tYHO�$��
RX�VHMD��TXH�DWHQGH�D�WRGRV�RV�TXHVLWRV�QRUPDWLYRV�

3. SERVIÇOS CONTROLADOS
�����4XDOL¿FDomR�H�DYDOLDomR�GH�IRUQHFHGRUHV�

8PD�FRQVWUXWRUD�FHUWL¿FDGD�SHOR�3%43�+�QtYHO�$��GHYH�SRVVXLU�FULWpULRV�
SDUD�TXDOL¿FDU�H�DLQGD�PDQWHU�DWXDOL]DGR�RV�UHJLVWURV�GH�TXDOL¿FDomR�

GH�VHXV�IRUQHFHGRUHV�WDQWR�GH�VHUYLoR�TXDQWR�GH�PDWHULDLV��'H�DFRUGR�FRP�
R�3%43�+��������¿FD�YHGDGR�TXH�D�HPSUHVD�FRQVWUXWRUD�IDoD�DTXLVLomR�GH�
SURGXWRV�GH�IRUQHFHGRUHV�GH�PDWHULDLV�H�FRPSRQHQWHV�FRQVLGHUDGRV�QmR�FRQ-
IRUPHV�QR�3URJUDPD�6HWRULDO�GD�4XDOLGDGH��364��H�¿FD�GLVSHQVDGR�GR�SUR-
FHVVR�GH�TXDOL¿FDomR�D�HPSUHVD�FRQVLGHUDGD�TXDOL¿FDGD�SRU�HVVH�SURJUDPD�
GR�6LVWHPD�GH�4XDOL¿FDomR�GH�0DWHULDLV��&RPSRQHQWHV�H�6LVWHPDV�&RQVWUX-
WLYRV��6L0DF���3%43�+��������
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3RGH�DLQGD�VHU�GLVSHQVDGD�GR�SURFHVVR�GH�TXDOL¿FDomR�D�HPSUHVD�TXH�SRVVXL�
R�'$7HF��'RFXPHQWDomR�GH�$YDOLDomR�7pFQLFD��GR�6,1$7��6LVWHPD�1DFLR-
QDO�GH�$YDOLDo}HV�7pFQLFDV�GH�SURGXWRV�LQRYDGRUHV��3%43�+��������
� 2�GHVHPSHQKR�GRV�IRUQHFHGRUHV��GHYH�VHU�DYDOLDGR�GH�PDQHLUD�HYR-
OXWLYD��OHYDQGR�HP�FRQVLGHUDomR��D�FDSDFLGDGH�GR�IRUQHFHGRU�HP�DWHQGHU�DRV�
LWHQV�HVSHFL¿FDGRV�QRV�GRFXPHQWRV�GH�DTXLVLomR��H�VHQGR�HVVH�IRUQHFHGRU�GH�
PDWHULDLV��GHYH�VHU�FRQVLGHUDGR�D�VXD�IRUPDOLGDGH�H�OHJDOLGDGH��HP�DWHQGL-
PHQWR�D�OHJLVODomR��3%43�+��������

3.2. Serviços controlados

3DUD� GHWHUPLQDU� RV� VHUYLoRV� TXH� VHUmR� FRQWURODGRV�� D� FRQVWUXWRUD� GHYH�
OLVWDU�RV�VHUYLoRV�XWLOL]DGRV�H�TXH�DIHWDP�D�TXDOLGDGH�GR�SURGXWR��(VWi�

OLVWD�GHYH�VHU�UHSUHVHQWDWLYD�GRV�VLVWHPDV�FRQVWUXWLYRV�SRU�HOD�HPSUHJDGRV�
HP�VXDV�REUDV��)D]HQGR�D�XWLOL]DomR�GH�VHUYLoRV�HVSHFt¿FRV�TXH�VXEVWLWXDP�
VHUYLoRV�FRQVWDQWHV�GD� OLVWD�PtQLPD��RV�PHVPRV�GHYHP�VHU�FRQWURODGRV��$�
HPSUHVD� WDPEpP�GHYH�SUHSDUDU�XPD� OLVWD�GH�PDWHULDLV�� TXH� VHMDP�HPSUH-
JDGDV�QRV�VHUYLoRV�OLVWDGRV�TXH�VHMDP�HPSUHJDGRV��$VVLP�VHUi�JDUDQWLGD�D�
TXDOLGDGH�GRV�VHUYLoRV��TXDQWR�D�GRV�SURGXWRV�H[LJLGRV�SHOR�FOLHQWH��3%43-
�+��������
� 3DUD�R�HVWDEHOHFLPHQWR�GR�SODQHMDPHQWR�GD�LPSOHPHQWDomR�GR�6LVWH-
PD�GH�JHVWmR�GD�TXDOLGDGH��UHTXLVLWR�������GR�5HIHUHQFLDO�1RUPDWLYR�±�6L$&�
��([HFXomR�GH�2EUDV���D�HPSUHVD�GHYH�UHVSHLWDU�DV�SRUFHQWDJHQV�PtQLPDV�GH�
HYROXomR�GR�Q~PHUR�GH�VHUYLoRV�GH�H[HFXomR�FRQWURODGRV�HVWDEHOHFLGR�HP�
VXD�OLVWD��QR�FDVR�GD�FHUWL¿FDomR�1tYHO�$��GHYH�DWHQGHU�D�������3%43�+��
������
� $�OLVWD�SUHSDUDGD�SHOD�HPSUHVD�GRV�VHUYLoRV�FRQWURODGRV��GHYH�DEUDQ-
JHU�QR�PtQLPR�RV�VHUYLoRV�GH�H[HFXomR�OLVWDGRV�DEDL[R��VHJXQGR�D�HWDSD�GH�
REUD�
� 6HUYLoRV�SUHOLPLQDUHV��

���FRPSDFWDomR�GH�DWHUUR��
���ORFDomR�GH�REUD��
� )XQGDo}HV��
���H[HFXomR�GH�IXQGDomR��



94
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

� (VWUXWXUD��
���H[HFXomR�GH�I{UPD��
���PRQWDJHP�GH�DUPDGXUD��
���FRQFUHWDJHP�GH�SHoD�HVWUXWXUDO��
���H[HFXomR�GH�DOYHQDULD�HVWUXWXUDO��
� 9HGDo}HV�YHUWLFDLV��
���H[HFXomR�GH�DOYHQDULD�QmR�HVWUXWXUDO�H�GH�GLYLVyULD�OHYH��
���H[HFXomR�GH�UHYHVWLPHQWR�LQWHUQR�GH�iUHD�VHFD��LQFOXLQGR�SURGXomR�GH�
DUJDPDVVD�HP�REUD��TXDQGR�DSOLFiYHO�
����H[HFXomR�GH�UHYHVWLPHQWR�LQWHUQR�GH�iUHD�~PLGD��
����H[HFXomR�GH�UHYHVWLPHQWR�H[WHUQR��
� 9HGDo}HV�KRUL]RQWDLV��
����H[HFXomR�GH�FRQWUDSLVR��
����H[HFXomR�GH�UHYHVWLPHQWR�GH�SLVR�LQWHUQR�GH�iUHD�VHFD��
����H[HFXomR�GH�UHYHVWLPHQWR�GH�SLVR�LQWHUQR�GH�iUHD�~PLGD��
����H[HFXomR�GH�UHYHVWLPHQWR�GH�SLVR�H[WHUQR��
����H[HFXomR�GH�IRUUR��
����H[HFXomR�GH�LPSHUPHDELOL]DomR��
����H[HFXomR�GH�FREHUWXUD�HP�WHOKDGR��HVWUXWXUD�H�WHOKDPHQWR���
� (VTXDGULDV��
����FRORFDomR�GH�EDWHQWH�H�SRUWD��
����FRORFDomR�GH�MDQHOD��
����H[HFXomR�GH�JXDUGD�FRUSR��
� 3LQWXUD��
����H[HFXomR�GH�SLQWXUD�LQWHUQD��
����H[HFXomR�GH�SLQWXUD�H[WHUQD�
� 6LVWHPDV�SUHGLDLV��
����H[HFXomR�GH�LQVWDODomR�HOpWULFD��
����H[HFXomR�GH�LQVWDODomR�KLGURVVDQLWiULD��
����H[HFXomR�GH�LQVWDODomR�GH�JiV��
����FRORFDomR�GH�EDQFDGD��ORXoD�H�PHWDO�VDQLWiULR��
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$�HPSUHVD��HP�TXDOTXHU�QtYHO�GHYH�JDUDQWLU�TXH�WRGRV�RV�VHUYLoRV�GH�H[HFX-
omR�TXH�WHQKDP�D�LQVSHomR�H[LJLGD�SHOR�FOLHQWH�WDPEpP�VHMDP�FRQWURODGRV��
$�SDUWLU�GHVWHV��GHYH�DPSOLDU�D�OLVWD�GH�PDWHULDLV�FRQWURODGRV��FRQVLGHUDQGR�
DTXHOHV�Mi�UHODFLRQDGRV�FRPR�FUtWLFRV�SDUD�R�DWHQGLPHQWR�GDV�H[LJrQFLDV�GRV�
FOLHQWHV��H�TXH�VHMDP�HPSUHJDGRV�HP�WDLV�VHUYLoRV��3%43�+��������

3.2.1 Procedimento dos serviços de execução controlados

3DUD�FDGD�VHUYLoR�FRQWURODGR�OLVWDGR�SHOD�HPSUHVD��GHYH�VHU�HODERUDGR�RV�
SURFHGLPHQWRV��SRGHQGR�XOWUDSDVVDU� D�TXDQWLGDGH�GH� VHUYLoRV�PRQLWR-

UDGRV��SRLV�XP�PHVPR�VHUYLoR�SRGH�JHUDU�PDLV�GH�XP�SURFHGLPHQWR��3DUD�
TXH�D�TXDOLGDGH�GR�SURGXWR�¿QDO�VHMD�JDUDQWLGD��R�IXQFLRQiULR�RX�HPSUHVD�
UHVSRQViYHO�SHOD�H[HFXomR�GH�GHWHUPLQDGR�VHUYLoR��GHYH� UHFHEHU�R� WUHLQD-
PHQWR��GRV�SURFHGLPHQWRV��QD�VXD�UHYLVmR�YLJHQWH��UHODFLRQDGRV�D�WDUHID�D�
VHU�GHVHQYROYLGD�DQWHV�GD�H[HFXomR�GR�PHVPR��3%43�+��������

3.2.2 Registro dos serviços de execução controlados

2V�VHUYLoRV�FRQWURODGRV�� WDPEpP�GHYHP�WHU�RV� UHJLVWURV�SDUD� LQVSHomR�
GHVVH�VHUYLoR��D¿P�GH�YHUL¿FDU�DWHQGLPHQWR�DRV�UHTXLVLWRV�HVSHFL¿FD-

GRV�HP�SURFHGLPHQWR��(VWHV�SRU�VXD�YH]��GHYHP�FRQWHU�LWHQV�GH�LQVSHomR�TXH�
JDUDQWDP�D�FRQIRUPLGDGH�GR�SURGXWR�¿QDO��HYLGHQFLDQGR�VXD�FRQIRUPLGDGH�
jV�HVSHFL¿FDo}HV��3%43�+���������
$V�REUDV��LGHQWL¿FDP�HVVH�GRFXPHQWR��FRPR�)96��)LFKD�GH�9HUL¿FDomR�GH�
6HUYLoRV� RX�)RUPXOiULR� GH�9HUL¿FDomR�GH�6HUYLoR���(P� VHX� UHJLVWUR� Ki� R�
UHVSRQViYHO�SHOD�YHUL¿FDomR�H�SHOD�YDOLGDomR�GD�PHVPD�
$WXDOPHQWH��FRP�IRFR�HP�VXVWHQWDELOLGDGH��D�PDLRULD�GDV�HPSUHVDV�DGHULUDP�
D�YHUL¿FDomR�HOHWU{QLFD�GRV� VHUYLoRV�� GLVSHQVDQGR�RV� UHJLVWURV� HP�SDSHLV��
TXH�PXLWDV�YH]HV�VH�SHUGHP�RX�TXH�LPSRVVLELOLWDP�D�H¿FiFLD�QD�FROHWD�GH�
GDGRV�

 3.2.3. Inspeção de serviços controlados 

2V�VHUYLoRV�FRQWURODGRV��DOpP�GH�WHUHP�VHXV�SURFHGLPHQWRV�HODERUDGRV��
GHYHP�WHU�RV�UHJLVWURV�SDUD�LQVSHomR�GHVVH�VHUYLoR��(VWHV�SRU�VXD�YH]��
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GHYHP�FRQWHU�LWHQV�GH�LQVSHomR�TXH�JDUDQWDP�D�FRQIRUPLGDGH�GR�SURGXWR�
¿QDO��3%43�+��������
� $�YHUL¿FDomR�GRV�VHUYLoRV�H�VXDV�UHVSHFWLYDV�YHUL¿FDo}HV��SHUPLWH�
LGHQWL¿FDU�R�TXH�QmR�HVWi� HP�FRQIRUPLGDGH��SRVVLELOLWDQGR�FRQWUROH�SDUD�
TXH�RV�VHUYLoRV�VXEVHTXHQWHV�QmR�GHHP�DQGDPHQWR�HQTXDQWR�D�LQFRQIRUPL-
GDGH�QmR�IRU�VDQDGD��RX�DWp�TXH�VHMD�OLEHUDGD�SRU�FRQFHVVmR�SRU�DXWRULGDGH�
SHUWLQHQWH��0HVPR�DSyV�OLEHUDomR�SRU�FRQFHVVmR�RX�FRUUHomR�GD�QmR�FRQIRU-
PLGDGH��R�VHUYLoR�GHYH�VHU�LQVSHFLRQDGR��3%43�+��������

3.2.4. Controle de serviços não conformes

2V�VHUYLoRV�FRQWURODGRV��TXH�HVWLYHUDP�HP�GHVDFRUGR�FRP�RV�FULWpULRV�
GR�SURFHGLPHQWR�QD�H[HFXomR��GHYHP�VHU�UHJLVWUDGRV�GDV�¿FKDV�GH�YH-

UL¿FDomR�GRV�SURGXWRV��¿FDQGR�DVVLP��GRFXPHQWDQGR�XPD�QmR�FRQIRUPLGD-
GH��3%43�+��������
$V�QmR�FRQIRUPLGDGHV�GHYHP�VHU�FRUULJLGDV�DQWHV�GR�WpUPLQR�GD�H[HFXomR�
GR�VHUYLoR�HP�TXHVWmR��4XDQGR�GHL[D�GH�VHU�XPD�QmR�FRQIRUPLGDGH�SRQWX-
DO��H�VH�WRUQD�UHSHWLWLYD�HP�RXWUDV�HWDSDV�FRQVWUXWLYDV�GR�HPSUHHQGLPHQWR��
RX�DWp�PHVPR�VH�IRU�FRQVWDWDGR�TXH�VH�UHSHWH�QRV�GHPDLV�HPSUHHQGLPHQWRV��
GHYH�VHU�DEHUWR�XPD�DomR�FRUUHWLYD��D¿P�GH�HQFRQWUDU�D�FDXVD�UDL]�GD�QmR�
FRQIRUPLGDGH�HYLGHQFLDGD�HYLWDQGR�D�VXD�UHSHWLomR��GHVWD�IRUPD�HVWDUi�SUR-
PRYHQGR�D�PHOKRULD�FRQWtQXD��3%43�+��������

3.3. Indicadores

A SDUWLU�GRV�GDGRV�JHUDGRV�SHORV�SURFHVVRV�GH�YHUL¿FDomR�GRV�VHUYLoRV��p�SRVVtYHO�JHUDU�FRQMXQWRV�GH�LQIRUPDo}HV�TXH�SRGHP�GLVSRQLELOL]DU�LQ-
GLFDGRUHV�D�VHU�LPSODQWDGRV�QD�(PSUHVD��e�SRVVtYHO�TXH�DOJXQV�LQGLFDGRUHV�
GHYDP�VHU�FRPSLODGRV�PDQXDOPHQWH��OHYDQGR�HP�FRQVLGHUDomR�DV�HPSUHVDV�
TXH�DLQGD�ID]HP�XVR�GRV�UHJLVWURV�GRV�VHUYLoRV�YHUL¿FDGRV�HP�SDSHO��3%-
43�+��������
� 2V� LQGLFDGRUHV�� YmR� SHUPLWLU� DYDOLDU� FRQWLQXDPHQWH� GHWHUPLQDGD�
DWLYLGDGH��SHUPLWLQGR�DYDOLDU�D�H¿FiFLD�GRV�PDWHULDLV�HPSUHJDGRV�H�GD�PH-
OKRULD�FRQWtQXD�TXDQWR�D�H[HFXomR��9DL�SHUPLWLU�DFRPSDQKDU��DYDOLDU�� VX-
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JHULU��GHFLGLU��LQWHUIHULU�RX�PXGDU�R�UXPR�GH�XP�SURFHVVR�RX�FRQMXQWR�GH�
DWLYLGDGHV�YLVDQGR�DWLQJLU�GHWHUPLQDGR�REMHWLYR��$�SDUWLU�GD�GH¿QLomR�GRV�
LQGLFDGRUHV�TXH�VHUmR�PRQLWRUDGRV��p�SRVVtYHO�GHWHUPLQDU�XPD�PHWD�D�VHU�
DWLQJLGD�HP�XPD�SHULRGLFLGDGH�HVWDEHOHFLGD��'20$16.,��������

�������,QGLFDGRUHV�D�SDUWLU�GD�YHUL¿FDomR�GRV�VHUYLoRV

3DUD�WRUQDU�LVVR�SRVVtYHO�D�HPSUHVD�GHYH�LPSODQWDU�XPD�¿FKD�GH�YHUL¿-
FDomR�TXH�YLQFXOH�WDQWR�R�IRUQHFHGRU�GR�PDWHULDO��TXDQWR�GRV�VHUYLoRV��

DOpP�GRV�LWHQV�GH�LQVSHomR�HP�DWHQGLPHQWR�DRV�TXHVLWRV�GHVFULWRV�HP�SUR-
FHGLPHQWRV�RSHUDFLRQDLV��FRPR�R�H[HPSOR�GHPRQVWUDGR�QD�LPDJHP�DEDL[R�
�)LJXUD����

)LJXUD����0RGHOR�GH�¿FKD�GH�YHUL¿FDomR�GH�VHUYLoRV

 

)RQWH��$UTXLYR�3HVVRDO�������

� $�SDUWLU�GHVWD�¿FKD�SRGH�VH�H[WUDLU�GLYHUVRV�LQGLFDGRUHV�TXH�DX[L-
OLDP�R�GHVHQYROYLPHQWR�GR�SURGXWR�H�GD�HPSUHVD�FRQVHTXHQWHPHQWH�
8P�H[HPSOR�VHULD�R�LQGLFDGRU�GH�GHVHPSHQKR�GH�IRUQHFHGRUHV��)LJXUDV���
H�����RQGH�GLYLGH�VH�D�TXDQWLGDGH�GH�LQVSHo}HV�DSURYDGDV�SHOD�TXDQWLGDGH�
GH�LQVSHo}HV�UHDOL]DGDV��(VVD�5D]mR�H[SUHVVD�HP�SRUFHQWDJHP��UHSUHVHQWD�
R�GHVHPSHQKR�GH�XP�FHUWR�IRUQHFHGRU�HP�GHWHUPLQDGR�VHUYLoR��3RGHQGR�
VHU�¿OWUDGR�SRU�SHUtRGR��PHQVDO��ELPHVWUDO�H�HWF���RX�IDVH�GD�REUD��IXQGDomR��



98
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

HVWUXWXUD��DFDEDPHQWR�H�HQWUHJD��
� 8PD�YH]�REWLGR�R�LQGLFDGRU��SRGH�VH�QLYHODU�RX�UDQTXHDU�RV�IRUQH-
FHGRUHV�SRU�GHVHPSHQKR�GH�TXDOLGDGH��SUD]R��DWHQGLPHQWR�GH�GRFXPHQWD-
o}HV�H[LJLGDV��HQWUH�RXWURV��VHMD�TXDO�IRU�R�FULWpULR�DGRWDGR�QD�HODERUDomR�GR�
LQGLFDGRU�

)LJXUD����4XDGUR�DYDOLDomR�GH�IRUQHFHGRUHV

)RQWH��$UTXLYR�3HVVRDO�������

)LJXUD����0pWULFD�GRV�SURFHVVRV

)RQWH��$UTXLYR�3HVVRDO�������
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� &RP�HVWHV�LQGLFDGRUHV�GH�DYDOLDomR�GRV�IRUQHFHGRUHV��SRGH�VHU�HOD-
ERUDGR�FULWpULRV�SDUD�SHUPDQrQFLD�GD�SUHVWDomR��OHYDQGR�DWp�PHVPR�D�H[-
FOXVmR�GD�OLVWD�GH�IRUQHFHGRUHV�DTXHOH�TXH�WLYHU�PDO�GHVHPSHQKR�
� &RP�DQiOLVH�GD�H[HFXomR�H�YHUL¿FDomR�GRV�VHUYLoRV�FRQVLGHUDGRV�
FUtWLFRV�HP�FDGD�IDVH�GD�REUD��SRGHPRV�JHUDU�LQGLFDGRUHV��1DV�¿JXUDV���D�
���WRPRX�VH�FRPR�FUtWLFR�D�FRQFUHWDJHP�H�UHYHVWLPHQWR�FHUkPLFR��UHVSHF-
WLYDPHQWH�FRUUHVSRQGH�D�IDVH�GH�HVWUXWXUD�H�DFDEDPHQWR�GD�REUD��&RP�LVVR�
IRL� QHFHVViULR� JHUDU� R� LQGLFDGRU� GH� SHUGD� GH� FRQFUHWR� H� GH� UHYHVWLPHQWR�
FHUkPLFR�

)LJXUD����,QGLFDGRUHV�H�PHWDV

 

)RQWH��$UTXLYR�3HVVRDO�������

)LJXUD����'DGRV�GR�LQGLFDGRU�GH�SHUGD�GH�FRQFUHWR�

 

)RQWH��$UTXLYR�3HVVRDO�������

)LJXUD����*Ui¿FR�GH�LQGLFDGRU�GH�SHUGD�GH�FRQFUHWR

 

)RQWH��$UTXLYR�3HVVRDO�������
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)LJXUD����'DGRV�LQGLFDGRU�GH�SHUGD�GH�UHYHVWLPHQWR�FHUkPLFR

)RQWH��$UTXLYR�3HVVRDO�������������

)LJXUD����*Ui¿FR�GH�LQGLFDGRU�GH�SHUGD�GH�UHYHVWLPHQWR�FHUkPLFR

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

� $�SDUWLU�GDV�¿FKDV�GH�YHUL¿FDomR�GH�VHUYLoR��SRGHPRV�FROHWDU�LQIRU-
PDo}HV�H�JHUDU�RXWURV�LQGLFDGRUHV��FRP�EDVH�HP�GDGRV�FROHWDGRV��FRPR��

���6HUYLoR�TXH�PDLV�JHUDP�UHWUDEDOKR�
���(WDSD�GD�REUD�TXH�PDLV�JHUD�QmR�FRQIRUPLGDGHV��H�FRQVHTXHQWHPHQWH�
SHUGDV�
���$WHQGLPHQWR�GRV�IRUQHFHGRUHV�GH�VHUYLoRV�HP�UHODomR�DR�FURQRJUDPD�
GD�REUD�
���$WHQGLPHQWR�GRV�IRUQHFHGRUHV�TXDQWR�D�TXDOLGDGH�GRV�VHUYLoRV�SUHV-
WDGRV�
���$WHQGLPHQWR�GRV�IRUQHFHGRUHV�TXDQWR�D�TXDOLGDGH�GRV�PDWHULDLV�
���8QLGDGHV�HQWUHJXHV��VHP�QmR�FRQIRUPLGDGH�GHWHFWDGD�
���6HUYLoRV�TXH�PDLV�GHPDQGDP�FKDPDGRV�QRV�SyV�HVWUHJD�
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� +RMH�FRP�R�DYDQoR�GD�WHFQRORJLD��R�XVR�GH�VRIWZDUHV�p�FDGD�YH]�
PDLV� FRPXP�SHODV�FRQVWUXWRUDV�HP�VXDV�YHUL¿FDo}HV��&RP�R�XVR�GHVVD�
IHUUDPHQWD�QD�YHUL¿FDomR�GH�VHUYLoR��D�SDUWLU�GD�LGHQWL¿FDomR�GD�QmR�FRQ-
IRUPLGDGH�SRGHPRV�HVWDEHOHFHU�WHPSR�SDUD�WUDWDWLYD�GDV�PHVPDV��,VVR�VH-
ULD�SRVVtYHO��SRU�H[HPSOR��DR�LGHQWL¿FDU�DV�SULQFLSDLV�QmR�FRQIRUPLGDGHV�
TXH�DFRQWHFHP��H�FRP�EDVH�QR�WLSR�GD�QmR�FRQIRUPLGDGH�PHWDV�SRGHP�VHU�
HVWDEHOHFLGDV�TXDQWR�DR�WHPSR�GH�UHVSRVWD��
� $LQGD�FRP�RV�GDGRV�FROHWDGRV�GDV�YHUL¿FDo}HV��GH�H[HFXomR��SDUD�
HQWUHJD�H�SyV�HQWUHJD��SRGHPRV�DSHUIHLoRDU�DV�¿FKDV�GH�YHUL¿FDomR�GRV�
VHUYLoRV��DFUHVFHQWDGRV�LWHQV�D�VHUHP�YHUL¿FDGRV��H�DWp�PHVPR�DV�WROHUkQ-
FLDV�DFHLWiYHLV��2�TXH�LPSDFWDULD�GLUHWDPHQWH�QD�UHGXomR�GH�UHWUDEDOKR�SyV�
REUD��TXH�QRUPDOPHQWH�¿FD�SDUD�D�DVVLVWrQFLD�WpFQLFD�

3.3.2. Avanço Quantitativo e Qualitativo

1DV�¿FKDV�GH�YHUL¿FDomR�GH�VHUYLoRV��FRPR�GLWR�DQWHULRUPHQWH��¿FDP�
UHJLVWUDGDV�DV�QmR�FRQIRUPLGDGHV�HQFRQWUDGDV�QDV�LQVSHo}HV�UHDOL]D-

GDV�HP�FDPSR�H�DV�WUDWDWLYDV�SDUD�VDQDU�D�LQFRQIRUPLGDGH�HQFRQWUDGD��0DV�
FRPR�VDEHPRV��p�FRPXP�DV�FRQVWUXWRUDV�GDUHP�FRQWLQXLGDGH�DRV�VHUYLoRV�
VXEVHTXHQWHV�VHP�WUDWDU�WRGDV�DV�QmR�FRQIRUPLGDGHV�GHWHFWDGDV��6HQGR�DV-
VLP�WHPRV�XP�³IDOVR´�DYDQoR�GR�VHUYLoR�HP�TXHVWmR��RFDVLRQDQGR�R�TXH�
SRGHPRV�FKDPDU�GH�DYDQoR�TXDOLWDWLYR�H�TXDQWLWDWLYR��
� 3RU�H[HPSOR��QR�)96�GH�SLQWXUD��QD�LQVSHomR�GH����GHPmR�GH�WLQWD�
IRL�FRQVWDWDGR�TXH�DOJXQV�DSDUWDPHQWRV�HVWmR�FRP�LUUHJXODULGDGH��WLQWD�HV-
FRUULGD�H�FRP�PDQFKDV���PDV�QR�FURQRJUDPD�IRL�GDGR�DYDQoR�GHVVH�VHUYL-
oR��1D�WUDWDWLYD�GD�QmR�FRQIRUPLGDGH�R�SUREOHPD�VHUi�FRUULJLGR�QD�IDVH�GH�
UHYLVmR�SDUD�HQWUHJD��7HPRV�QHVVH�FDVR�XP�DYDQoR�TXDQWLWDWLYR��SRLV�WRGRV�
RV�LWHQV�IRUDP�LQVSHFLRQDGRV��PDV�SDUD�WHU�XP�DYDQoR�TXDOLWDWLYR�p�SUHFLVR�
VDQDU�HVVD�QmR�FRQIRUPLGDGH��2�LGHDO�p�TXH�WRGRV�RV�VHUYLoRV�WHQKDP�R�
DYDQoR�JDUDQWLQGR�D�TXDOLGDGH�GRV�VHUYLoRV��1R�JUi¿FR�DEDL[R��¿JXUD�����
DSUHVHQWR�XP�H[HPSOR�GH�FRPR�VHULD�R�DFRPSDQKDPHQWR�GHVVHV�GDGRV�
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)LJXUD����*Ui¿FR�GH�DYDQoR�TXDQWLWDWLYR�H�TXDOLWDWLYR

)RQWH��$UTXLYR�3HVVRDO�������

� 3DUD�XP�VLVWHPD�H¿FLHQWH��D�REUD�WHP�TXH�WHU�FRQWUROH�GRV�DYDQoRV�
GDGRV� QR� FURQRJUDPD� GH� VHUYLoRV� TXH� DLQGD� SRVVXHP�QmR� FRQIRUPLGDGH�
FRP�WUDWDWLYD�SHQGHQWH��
� (P�DOJXQV�SDtVHV�FRPR�&DQDGi�H�(8$��H[LVWHP�R�TXH�FKDPDP�GH�
³SXQFK�OLVW´�TXH�p�XPD�OLVWD�GH�SHQGrQFLDV�SUHSDUDGDV�SHUWR�GR�¿QDO�GD�REUD��
FRQWHQGR�RV�VHUYLoRV�TXH�QmR�HVWmR�HP�FRQIRUPLGDGH�FRP�DV�HVSHFL¿FDo}HV�
GH�FRQWUDWR�RX�FRP�DV�QRUPDV��*HUDOPHQWH�HVVD�OLVWD�p�IHLWD�SHOR�SURSULHWi-
ULR�GD�REUD��DUTXLWHWR��SURMHWLVWD�RX�DWp�PHVPR�SHOD�SUySULD�FRQVWUXWRUD�HP�
FRQMXQWR� FRP�R�SURSULHWiULR� H�� RX� DUTXLWHWR��(QTXDQWR� D� FRQVWUXWRUD�QmR�
VDQDU�DV�SHQGrQFLDV�OLVWDGDV�R�SDJDPHQWR�¿QDO�¿FD�UHWLGR�
� 1R�%UDVLO�R�SDJDPHQWR�GRV�VHUYLoRV�p�UHDOL]DGR�DSyV�VHUHP������
FRQFOXtGRV��QmR�Ki�HVVH�WLSR�GH�SURFHGLPHQWR�SDGUmR�GH�UHWHQomR�GH�SDJD-
PHQWR�GHYLGR�D�GH¿FLrQFLDV�QD�H[HFXomR�GRV�VHUYLoRV��PDV�PHVPR�DVVLP�
DFUHGLWR�TXH�DSRQWDU�RV�LWHQV�TXH�DSUHVHQWDP�XP�³IDOVR�DYDQoR´�SRGH�VHU�
XPD�yWLPD�IHUUDPHQWD�SDUD�DV�FRQVWUXWRUDV�LGHQWL¿FDUHP�DV�QmR�FRQIRUPL-
GDGHV�H�VDQD�ODV�DQWHV�GD�HQWUHJD�SDUD�R�XVXiULR�¿QDO�DOpP�GH�DMXGDU�LPHQ-
VDPHQWH�QD�REWHQomR�GD�FHUWL¿FDomR��$VVLP�DOpP�GDV�YHUL¿FDo}HV�VHUHP�XP�
LWHP�EXURFUiWLFR�D�QtYH�GH�FHUWL¿FDomR��SDVVD�WDPEpP�D�VHU�XPD�IHUUDPHQWH�
UHOHYDQWH�VRE�R�SRQWR�GH�YLVWD�¿QDQFHLUR��R�TXH�PXGDULD�GUDVWLFDPHQWH�HVVD�
SHUFHSomR�TXH�D�PDLRULD�GDV�SHVVRDV� WrP�GH�TXH�)96�QmR�SDVVD�GH�XPD�
SDSHODGD�VHP�PXLWD�LPSRUWkQFLD�
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4. QUALIFICAÇÃO DOS REGISTROS 
�����)DOKD�GD�TXDOL¿FDomR

+i�UHJLVWURV�TXH�QmR�FRQGL]HP�FRP�D�UHDOLGDGH�GH�FDPSR��HVVH�IDWR�DFD-
ED�LPSDFWDQGR�GH�IRUPD�GLUHWD�QRV�LQGLFDGRUHV��

� e�FRPXP�DV�HPSUHVDV�GHOHJDUHP�DRV�HVWDJLiULRV�DV�)96�� WDO� UHV-
SRQVDELOLGDGH�PXLWDV� YH]HV�� GHYLGR� D� JUDQGH� GHPDQGD� DFDED� VHQGR� H[H-
FXWDGD�GH�IRUPD�LQGHYLGD��H�LUUHVSRQViYHO��VHQGR�FRPXP�R�SUHHQFKLPHQWR�
DWp�PHVPR�DSyV�D�H[HFXomR�GR�VHUYLoR�VXEVHTXHQWH��0DV�SRU�VHU�WUDWDU�GH�
XP�LWHP�SDUD�D�FHUWL¿FDomR�PXLWRV�JHVWRUHV�ID]HP�YLVWD�JURVVD��$V�FRQVH-
TXrQFLDV�VmR�YLVtYHLV�TXDQGR�RFRUUHP�DFLGHQWHV��FRPR�R�GHVDEDPHQWR�GH�
XPD�ODMH��1HVWH�FDVR�p�FRPXP�UHFRUUHU�DV�)96V�SDUD�DYHULJXDU�VH�GXUDQWH�D�
H[HFXomR�WRGDV�DV�HWDSDV��I{UPD��DUPDomR�H�FRQFUHWDJHP��WLYHUDP�VXDV�QmR�
FRQIRUPLGDGHV�WUDWDGDV��$OpP�GR�DFLGHQWH�SRGHU�VHU�RFDVLRQDGR�SRU�HUUR�GH�
GLPHQVLRQDPHQWR�GH�SURMHWR��RXWUD�SRVVLELOLGDGH�p� D� IDOKD�QD�YHUL¿FDomR�
GRV�VHUYLoRV�GH�DFRUGR�FRP�RV�SURFHGLPHQWRV��6H�HVVDV� LQIRUPDo}HV�VmR�
GXYLGRVDV��D�HPSUHVD�DUFD�FRP�FXVWRV�DOWtVVLPRV�SDUD�GHWHFWDU�DV�IDOKDV�
� 8PD�GDV�IRUPDV�GH�HYLWDU�TXH�LVVR�DFRQWHoD��VHULD�GLPLQXLU�D�GHPDQ-
GD�GHVVHV�YHUL¿FDGRUHV�RX�DWp�PHVPR�FRQWUDWDU�IXQFLRQiULR�HVSHFL¿FDPHQWH�
H�H[FOXVLYDPHQWH�SDUD�HVVD�IXQomR�

4.2. Veracidade dos registros

3DUD�HYLWDU�TXH�DFLGHQWHV�VHMDP�RFDVLRQDGRV�SHOD�IDOWD�GH�YHUL¿FDomR�GRV�
VHUYLoRV��H�RV�LQGLFDGRUHV�JHUDGRV�D�SDUWLU�GRV�UHJLVWURV�GH�YHUL¿FDomR��

WHQKDP�UHOHYkQFLD�H�JDUDQWDP�D�H¿FiFLD�H�PHOKRULD�FRQWtQXD��p�SUHFLVR�LQ-
YHVWLU� HP� WUHLQDPHQWR� H� FRQVFLHQWL]DomR�TXDQWR� DV� LQIRUPDo}HV� GDV� FRQ-
IRUPLGDGHV�H�QmR�FRQIRUPLGDGHV�GHWHFWDGDV�H�UHJLVWUDGDV�QDV�)LFKD�GH�9H-
UL¿FDomR�GH�6HUYLoRV��)96���SRLV�Vy�DVVLP�D�HPSUHVD�WHUi�GDGRV�UHDLV�SDUD�
PDLRU�FRQWUROH�GH�H[HFXomR��UHGXomR�GH�GHVSHUGtFLRV�H�DFRPSDQKDPHQWR�GR�
SURJUHVVR�GD�REUD��DOpP�GH�SURPRYHU�DXPHQWR�GD�DJLOLGDGH�H�SURGXWLYLGDGH�
QR�FDQWHLUR�GH�REUDV�
8PD�IRUPD�GH�JDUDQWLU�DXWHQWLFLGDGH�GDV�YHUL¿FDo}HV�UHJLVWUDGDV�HP�)96��
p�DWUDYpV�GD�LQVSHomR�GHVVHV�UHJLVWURV��UHDOL]DGD�DWUDYpV�GH�DXGLWRULDV�LQWHU-
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QDV��RQGH�R�UHVSRQViYHO�ID]�DQiOLVH�GD�TXDOLGDGH�GDV�FRQIRUPLGDGHV�H�QmR�
FRQIRUPLGDGHV�UHJLVWUDGDV��JDUDQWLQGR�VXD�SURFHGrQFLD�GH�DFRUGR�FRP�D�UH-
DOLGDGH�GD�H[HFXomR�LQ�ORFR��(VVDV�DXGLWRULDV�WRUQDP�SRVVtYHO�PDQWHU�R�DOWR�
QtYHO�GRV�VHUYLoRV�H[HFXWDGRV�GHVGH�D�IDVH�GD�HVWUXWXUD�DWp�R�DFDEDPHQWR��
XP�LPSDFWR�SRVLWLYR�QD�TXDOLGDGH�GRV�UHJLVWURV�GH�YHUL¿FDomR�GRV�VHUYLoRV�
H�FRQVHTXHQWHPHQWH�GRV�LQGLFDGRUHV�JHUDGRV�D�SDUWLU�GHOHV��
� &RP�LQVSHo}HV�GRV�UHJLVWURV�SHULRGLFDPHQWH��DV�FKDQFHV�GH�³LQGLFD-
GRUHV�IDOVRV´�GLPLQXHP�H�VHX�DFRPSDQKDPHQWR�SHUPLWLUi�D�HPSUHVD�LGHQ-
WL¿FDU�H�DWXDU�GH�IRUPD�SUpYLD��H¿FD]�H�SRQWXDO��SURPRYHQGR�DXPHQWR�GD�
DJLOLGDGH�H�SURGXWLYLGDGH�QR�FDQWHLUR�GH�REUDV�
(P�UHVXPR��TXDQWR�PDLRU�D�TXDOLGDGH��PDLRU�R�OXFUR�SDUD�D�FRQVWUXWRUD�RX�
HPSUHVD�UHVSRQViYHO�SHOR�SURMHWR�

5. CONCLUSÃO

&RPR�DSUHVHQWDGR�QHVWH�DUWLJR��D�YHUL¿FDomR�GRV�VHUYLoRV�p�XP�GRV�LWHQV�
GH�FHUWL¿FDomR�GR�3%43�+��TXH�KRMH�p�GH�VXPD�LPSRUWkQFLD�SDUD�DV�

HPSUHVDV�TXH�EXVFDP�LQYHVWLGRUHV��3RLV�D�HPSUHVD�FHUWL¿FDGD�SRU�HVVH�SUR-
JUDPD��SDVVD�FUHGLELOLGDGH�H�FRQ¿DQoD�DRV�¿QDQFLDGRUHV�H�FOLHQWH�¿QDO�
8P�SURFHGLPHQWR�GH�VHUYLoR�EHP�HODERUDGR��SHUPLWH�D�HODERUDomR�GH�XPD�
¿FKD� GH� YHUL¿FDomR� GHWDOKDGD�� FRP� FULWpULRV� GH� WROHUkQFLD� GHOLPLWDQGR� R�
SRVVtYHO�HUUR�
� $�YHUL¿FDomR�GRV�VHUYLoRV�TXDQGR�FRQWURODGD�H�IHLWD�GH�IRUPD�GLV-
FLSOLQDU��RX�VHMD��TXH�SRVVXD�UHJLVWUR�GR�LQtFLR��GXUDQWH�H�DSyV�D�H[HFXomR��
GHL[D�GH� VHU� DSHQDV�XP� UHJLVWUR�H�SDVVD�D� VHU� WRUQDU�XP�EDQFR�GH�GDGRV�
SDUD�D�HPSUHVD��&RP�HVVHV�GDGRV�p�SRVVtYHO�ID]HU�XPD�DQiOLVH�FUtWLFD�GRV�
VHUYLoRV�� IRUQHFHGRUHV�H�HVWDEHOHFH�FULWpULRV�SDUD�PHGLomR�H�DYDOLDomR�GH�
GHVHPSHQKR�
� 2�PHUFDGR�GD�FRQVWUXomR�FLYLO��QmR�WHP�KiELWR�GH�UHDOL]DU�PHGLo}HV�
FRP� LQIRUPDo}HV� H[WUDtGDV� GR� 6LVWHPD� GH�*HVWmR� GD�4XDOLGDGH�� FRPR� D�
FRPSLODomR�GH�GDGRV�D�SDUWLU�GDV�¿FKDV�GH�YHUL¿FDomR�GRV�VHUYLoRV��e�XP�
VHWRU�FDUHQWH�GH�LQIRUPDo}HV�TXDQWR�GHVHPSHQKR�DWXDO�GH�VXDV�HPSUHVDV�H�
IRUQHFHGRUHV�GH�VHUYLoRV�
� &RP�D�PHGLomR�SHULyGLFD�GRV�LQGLFDGRUHV�HVWDEHOHFLGRV��p�SRVVtYHO�
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IRUQHFHU�DRV�JHUHQWHV�DV�LQIRUPDo}HV�QHFHVViULDV�QR�SURFHVVR�GH�WRPDGD�GH�
Do}HV�H�GHFLV}HV�
� (VVH�WUDEDOKR��DOpP�GH�IDODU�GD�LPSRUWkQFLD�GR�UHJLVWUR�GDV�YHUL¿-
FDo}HV�GRV�VHUYLoRV��WHP�SRU�¿QDOLGDGH�FRODERUDU�SDUD�XP�PHOKRU�HQWHQGL-
PHQWR�GH�FRPR�HVVDV�¿FKDV�SRGHP�IRUQHFHU�GDGRV�SDUD�PHGLomR�GH�LQGL-
FDGRUHV�GD�TXDOLGDGH�QD�FRQVWUXomR�FLYLO��SURFXUDQGR�H[HPSOL¿FDU�DOJXPDV�
SRVVLELOLGDGHV�GH�LQGLFDGRUHV��TXH�SRGHP�DX[LOLDU�HPSUHVDV�QR�SURFHVVR�GH�
PHOKRULD�FRQWtQXD�GR�6LVWHPD�GH�*HVWmR�GD�4XDOLGDGH��LPSDFWDQGR�FRQVH-
TXHQWHPHQWH�QR�SUD]R��FXVWR�H�SULQFLSDOPHQWH�D�TXDOLGDGH�H�SURGXWLYLGDGHV�
GRV�VHUYLoRV�GD�HPSUHVD�
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6(%5$(��3URJUDPD�%UDVLOHLUR� GD�4XDOLGDGH� H�3URGXWLYLGDGH� GR�+DELWDW�
�3ETS�+���������'LVSRQtYHO�HP��KWWS���ZZZ�VHEUDH�FRP�EU�VLWHV�3RUWDO6H-
EUDH�ELV�SURJUDPD�EUDVLOHLUR�GD�TXDOLGDGH�H�SURGXWLYLGDGH�GR�KDELWDW�SE-
TS�K��G�HEF��D�DGE���9JQ9&0�������F�����D5&5'��$FHVVR�HP�����
GH�DEULO�GH������

9$57$1,$1�� 3�� )LQDQFLDPHQWR� LPRELOLiULR� YLDELOL]D� QRYRV� HPSUHHQGL-
PHQWRV��$EULO�%UDQGHG�&RQWHQW��6LWH�([DPH�����RXW��������'LVSRQtYHO�HP��
KWWSV���H[DPH�DEULO�FRP�EU�QHJRFLRV�¿QDQFLDPHQWR�LPRELOLDULR�YLDELOL]D-
�QRYRV�HPSUHHQGLPHQWRV���$FHVVR�HP�����GH�PDUoR��������
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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�



108
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

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�



113

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

��'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+$��������
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)LJXUD����9ROXPHV�$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�



119

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

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 

ALQGLYLGXDOLGDGH�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��������



122
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

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$��iOFRRO�SROLYLQtOLFR���¿EUDV�GH�FHOXORVH��VtOLFD�DPRUID��DGLWLYRV�H�iJXD��
2�QDWXURFLPHQWR�FRQVLVWH�QD�WHQWDWLYD�GD�VXEVWLWXLomR�GR�¿EURFLPHQWR�FRV-
WXPHLUR��SRUWDQWR�HVVH�LQRYDGRU�PDWHULDO�OLYUH�GH�DPLDQWR�DR�TXDO�GHVSHMDYD�
SRHLUDV�PDOLJQDV�j�VD~GH��6286$��������
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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�
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CAPÍTULO VII

SAÍDAS DE EMERGÊNCIAS EM EDIFICAÇÕES: 
MEDIDAS DE PREVENÇÃO CONTRA INCÊNDIO 

Lohana Videres Cury

Lorrany Rodrigues do Prado 

Guilherme Pires Vieira

Bruno Matos de Farias 

Rachel Cristina Santos Pires 

RESUMO

5HDOL]DU�SURMHWRV�DUTXLWHW{QLFRV�QmR�VH�GHOLPLWD�DSHQDV�HP�FULDU�DPELHQ-
WHV�FRP�FRQIRUWR��UHDOL]DGR�DSHQDV�QDV�QHFHVVLGDGHV�H�H[LJrQFLDV�GRV�

VHXV�RFXSDQWHV��p�QHFHVViULR��DQWHV�GH�WXGR��WHU�FLrQFLD�GDV�QRUPDV�H�OHJLV-
ODo}HV�EDVHDGR�QD�VHJXUDQoD�GD�HGL¿FDomR��SDUD�LVVR��p�IXQGDPHQWDO�SHQVDU��
GHVGH�LQtFLR��FRPR�R�SURMHWR�YDL�DWHQGHU�D�VHJXUDQoD�SDUD�VDOYDU�YLGDV�HP�
FDVR�GH�VLQLVWURV��%DVHDGR�QD�17�������QRUPD�TXH�HQWUDUi�HP�YLJRU�QR�5LR�
GH�-DQHLUR�HP�GH]HPEUR�GHVWH�DQR��VHUmR�DERUGDGRV�TXDLV�VmR�DV�H[LJrQFLDV�
TXH�EXVFDP�UHGX]LU�RV�HIHLWRV�QRFLYRV�GRV�VLQLVWURV�H�SUHVHUYDU�D�LQWHJULGDGH�
ItVLFD�GDV�SHVVRDV�TXH�EXVFDP�D�VDtGD�GD�HGL¿FDomR��7HQGR�HP�YLVWD�TXH�D�
PDLRU�GL¿FXOGDGH�GRV�SUR¿VVLRQDLV�HP�HQWHQGHU�D�QRUPD�HP�UHODomR�D�SUH-
YHQomR�FRQWUD�LQFrQGLR�p�SRUTXH�HP�VXD�JUDQGH�PDLRULD�QmR�VmR�FODUDV��IRL�
UHDOL]DGR�XPD�SHVTXLVD�ELEOLRJUi¿FD�GR�DVVXQWR��DERUGDQGR�RV�SRQWRV�RQGH�
Ki�PDLV�QHFHVVLGDGH�GH�VH�DGTXLULU�HVFODUHFLPHQWR��$�SHVTXLVD�WHP�FRPR�RE-
MHWLYR�DQDOLVDU�DV�H[LJrQFLDV��DSUHVHQWDQGR�RV�WLSRV�GH�VDtGDV�GH�HPHUJrQFLDV�
H�FRPR�FODVVL¿FD�ODV�GH�DFRUGR�FRP�D�HGL¿FDomR��D�¿P�GH�TXH�VHMD�UHFRQKH-
FLGR�D�VXD�LPSRUWkQFLD��
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1. INTRODUÇÃO

2�IRJR�IRL�D�SULPHLUD�HQHUJLD�QDWXUDO�GHVFREHUWD�SHOR�KRPHP�QD�SUp�KLV-WyULD��1XP�SULPHLUR�PRPHQWR��R�IRJR�QmR�HUD�FRQWURODGR�SHOR�KRPHP��
YLVWR�DSHQDV�SHOD�DomR�GD�QDWXUH]D��DWUDYpV�GH�UDLRV�H�YXOF}HV��&RP�R�SDVVDU�
GR�WHPSR��R�KRPHP�DSUHQGHX�D�SURGX]LU�IRJR�H�H[WUDLU�VXD�HQHUJLD�SDUD�R�VHX�
SURYHLWR��FRP�LVVR��R�IRJR�VH�WRUQRX�R�PDLRU�UHVSRQViYHO�SHOD�VREUHYLYrQFLD�
GR�VHU�KXPDQR�H�SHOR�GHVHQYROYLPHQWR�GD�KXPDQLGDGH��*20(6��������
� 'LDULDPHQWH� WRGRV�HVWmR�H[SRVWRV�D�SHULJRV�UHODFLRQDGRV�DR� LQFrQ-
GLR�� FRP� LVVR� IRUDP� FULDGRV� XPD� VpULH� GH� PHGLGDV� SUHYHQWLYDV�� QRUPDV��
OHJLVODo}HV� H� R�PDLV� LPSRUWDQWH�� DWXDOL]Do}HV� FRQVWDQWHV� GDV�PHVPDV��1R�
%UDVLO�� DQWHV�GD�GpFDGD�GH�����QmR�KDYLD�SUHRFXSDomR�HP�VH� LPSOHPHQWDU�
OHJLVODo}HV� HVSHFL¿FDV� SDUD� D� SUHYHQomR� FRQWUD� LQFrQGLR�� LQIHOL]PHQWH� IRL�
QHFHVViULR�RFRUUHU�PXLWRV�GHVDVWUHV�SDUD�TXH�KRXYHVVH�PXGDQoD�HP�UHODomR�
D�VHJXUDQoD�GH�YLGDV�KXPDQDV�H�SDWULP{QLRV��*20(6��������
�������� 'H� DFRUGR� FRP� XPD� SHVTXLVD� IHLWD� SHOR� ,QVWLWXWR� 6SULQNOHU� %UDVLO�
��������IRL�UHJLVWUDGR�TXH�R�%UDVLO�p�R����SDtV�FRP�R�PDLRU�Q~PHUR�GH�PRUWHV�
FDXVDGR�SRU� LQFrQGLR��'H�DFRUGR�FRP�XPD�SHVTXLVD� UHDOL]DGD�SHOD�*HQH-
YD�$VVRFLDWLRQ�� IRL� FRQ¿UPDGR� DWUDYpV� GH� LQIRUPDo}HV� GR�6LVWHPD�ÒQLFR�
GH�6D~GH� �686���TXH�HP������ IRUDP� UHJLVWUDGDV�������PRUWHV�SRU� LQFrQ-
GLR� RX� SRU� H[SRVLomR� D� IXPDoD� HQTXDQWR� TXH� RV�(VWDGRV�8QLGRV� WLYHUDP�
������yELWRV� H�R� -DSmR� WHYH�������PRUWHV�SHOR�PHVPR�PRWLYR��GH�DFRUGR�
FRP�D�SHVTXLVD�:RUOG�)LUH6WDWLVWLFV�GD�HQWLGDGH�LQWHUQDFLRQDO��,167,7872�
635,1./(5�12�%5$6,/��������
� 2�FDVR�RFRUULGR�QD�%RDWH�.LVV�QR�PXQLFtSLR�GH�6DQWD�0DULD��QR�HV-
WDGR�GR�5LR�*UDQGH�6XO��56��HP����GH�MDQHLUR�GH�������GHL[RX�����PRUWRV�
H�PDLV�GH�����SHVVRDV�IHULGDV��2�LQFrQGLR�IRL�FDXVDGR�SHOR�XVR�GH�HIHLWRV�
SLURWpFQLFRV�HP�ORFDO�IHFKDGR��TXH�UHVXOWRX�QR�FRQWDWR�GDV�FKDPDV�TXH�VH�
DODVWUDUDP�SHOD�HVSXPD�VLQWpWLFD�TXH�UHYHVWLD�R�WHWR�GD�FDVD�QRWXUQD��ID]LD�
SDUWH�GR�LVRODPHQWR�DF~VWLFR��QRUPDOPHQWH�XWLOL]DGR�HP�HVW~GLRV��DOWDPHQWH�
LQÀDPiYHO�H�OLEHUDYD�XP�JiV�Wy[LFR��TXH�DMXGRX�QD�LQWR[LFDomR�TXH�UHVXOWRX�
QD�PDLRULD�GDV�PRUWHV��*20(6�HW�DO���������
� $�ERDWH�QmR�DWHQGLD�D�QRUPD�EUDVLOHLUD�$%17�1%5�������TXH�GL]�
UHVSHLWR�j�UHJXODPHQWDomR�GH�VDtGDV�GH�HPHUJrQFLD�HP�HGLItFLRV��WDO�FRPR��
FRPSRQHQWHV�GD�VDtGD�GH�HPHUJrQFLD��HVFDGDV��UDPSDV�H�GHVFDUJD���FiOFXOR�
GD�SRSXODomR��GLPHQVLRQDPHQWR�GDV�VDtGDV�GH�HPHUJrQFLD��iUHDV�GH�UHI~JLR��
HQWUH�RXWUDV�FRQGLo}HV�HVSHFt¿FDV��$%17��������
� (VWH�FDVR��DVVLP�FRPR�PXLWRV�RXWURV�FRP�JUDQGH�TXDQWLGDGH�GH�YtWL-
PDV�¿]HUDP�FRP�TXH�D�OHJLVODomR�IRVVH�UHYLVDGD��GDQGR�D�GHYLGD�LPSRUWkQ-
FLD�DV�VDtGDV�GH�HPHUJrQFLDV�GH�DFRUGR�FRP�R�WLSR�GH�HGL¿FDomR��$�VHJXUDQoD�
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FRQWUD�LQFrQGLR�p�XP�GRV�UHTXLVLWRV�EiVLFRV�GH�XPD�HGL¿FDomR��DLQGD�PDLV�
TXDQGR�GL]�UHVSHLWR�D�HYDFXDomR�GR�ORFDO�GH�IRUPD�VHJXUD��e�QHFHVViULR�XP�
ERP�GLPHQVLRQDPHQWR�H�FXPSULPHQWR�GDV�QRUPDV�HVWDEHOHFLGDV�SHOR�&RUSR�
GH�%RPEHLURV��TXH�WHP�FRPR�REMHWLYR�D�SURWHomR�H�SUHYHQomR�GR�LQFrQGLR�
�*20(6��������
� 3DUD�HODERUDomR�GHVWH�DUWLJR�� IRL�QHFHVViULR�SHUFHEHU�TXH�R�FRQKH-
FLPHQWR�GR�SUR¿VVLRQDO�QmR�GHYH�HVWDU�OLJDGR�DSHQDV�QD�TXHVWmR�HVWpWLFD�H�
IXQFLRQDO�GR�HGLItFLR��PDV�WDPEpP�DV�TXHVW}HV�GH�SUHYHQomR�GR�HPSUHHQ-
GLPHQWR�H�D�SURWHomR�GRV�VHXV�XVXiULRV��DQWHV�PHVPR�GH�VH�SHQVDU�HP�ID]HU�
XP�SURMHWR�H�FRQVWUXLU��e�UHSRQVDELOLGDGH�GR�SUR¿VVLRQDO�WRPDU�FLrQFLD�GDV�
OHLV��QRUPDV�TXH�DEUDQJHP�D�SUR¿VVmR�H�DVVLP�FRQWULEXLU�SDUD�VRFLHGDGH�GH�
PDQHLUD�H¿FD]��*20(6��������
� 1HVWH�HVWXGR�VHUi�DSUHVHQWDGR�DV�SULQFLSDLV�H[LJrQFLDV�SDUD�R�GLPHQ-
VLRQDPHQWR�GDV�VDtGDV�GH�HPHUJrQFLD�GDV�HGL¿FDo}HV��$�EDVH�GH�HVWXGR�SULQ-
FLSDO�p�D�1RWD�7pFQLFD�������TXH�WUDWD�GHVWH�DVVXQWR�H�HQWUDUi�HP�YLJRU�HP�
GH]HPEUR�GHVWH�DQR��HVWD�PXGDQoD�RFRUUHX�GHYLGR�DRV�GLYHUVRV�LQFLGHQWHV�
RFRUULGRV�QR�HVWDGR��FRP�LVVR��R�QRYR�&yGLJR�GH�VHJXUDQoD�&RQWUD�,QFrQGLR�
H�3kQLFR��&26&,3��YHP�WUD]HQGR�JUDQGHV�PXGDQoDV�VH�FRPSDUDGR�FRP�R�
'HFUHWR�YLJHQWH�
� $�SHVTXLVD�WHP�FRPR�REMHWLYR�DQDOLVDU�DV�H[LJrQFLDV��DSUHVHQWDQGR�
RV�WLSRV�GH�VDtGDV�GH�HPHUJrQFLDV�H�FRPR�FODVVL¿FD�ODV�GH�DFRUGR�FRP�D�HGL-
¿FDomR��D�¿P�GH�TXH�VHMD�UHFRQKHFLGR�D�VXD�LPSRUWkQFLD��

2. REVISÃO BIBLIOGRÁFICA
�����'HWHUPLQDomR�GDV�([LJrQFLDV�

AV�VDtGDV�GH�HPHUJrQFLD�VmR�FRQVWLWXtGDV�SRU�GRLV�WLSRV��YHUWLFDO�H�KRUL-
]RQWDO��$V�VDtGDV�YHUWLFDLV�VmR�D�SDVVDJHP�GH�XP�SDYLPHQWR�SDUD�R�RX-

WUR��FDUDFWHUL]DGD�SRU�HVFDGDV��UDPSDV�RX�HOHYDGRUHV��$V�VDtGDV�KRUL]RQWDLV�
VmR�D�SDVVDJHP�GH�XP�GHWHUPLQDGR�HVSDoR�SDUD�R�RXWUR��DWUDYpV�GH�SRUWD�
FRUWD�IRJR��YHVWtEXOR��SDVVDJHP�FREHUWD��SDVVDGLoR�RX�EDOFmR��$OpP�GHVWHV��
p�QHFHVViULR�TXH�D�URWD�GH�VDtGD�VHMD�EHP�VLQDOL]DGR�GH�DFRUGR�FRP�17������
H�SURYLGRV�GH�LOXPLQDomR�GH�HPHUJrQFLD�GH�DFRUGR�FRP�17�������17�������
������
� 3DUD�R�LQtFLR�GR�GLPHQVLRQDPHQWR�GDV�URWDV�GH�VDtGD�GH�XPD�HGL¿FD-
omR�p�QHFHVViULR�FODVVL¿FD�OD�GH�DFRUGR�FRP�R�WLSR�GH�RFXSDomR�DWUDYpV�GD�
WDEHOD�GR�DQH[R�$�GD�17�������VDEHQGR�LVWR��QR�DQH[R�%�GD�17������SRGH-
PRV�YHUL¿FDU�R�WLSR�GH�HVFDGD�TXH�VHUi�H[LJLGR��TXH�VHUi�GHWHUPLQDGR�DWUDYpV�
GD�TXDQWLGDGH�GH�SDYLPHQWRV�GD�HGL¿FDomR��FRPR�H[HPSOL¿FD�RV�TXDGURV���H�
���SDUD�(GL¿FDo}HV�5HVLGrQFLDV�3ULYDWLYDV�0XOWLIDPLOLDU�GR�*UXSR�$����17�
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������������
4XDGURV����$QH[R�$�±�&ODVVL¿FDomR�GDV�(GL¿FDo}HV�TXDQWR�D�RFXSDomR��

)RQWH��17������������

4XDGURV����$QH[R�%�±�7LSRV�GH�(VFDGDV�GH�(PHUJrQFLD�SRU�RFXSDomR��

)RQWH��17������������

� $V� HGL¿FDo}HV� FODVVL¿FDGDV� QR� JUXSR� $��� �5HVLGHQFLDO� 3ULYDWLYD�
0XOWLIDPLOLDU��FRP�PDLV�GH��� �VHLV��SDYLPHQWRV�� WHP�H[LJrQFLD�GH�HVFDGD�
HQFODXVXUDGD�D�SURYD�GH�IXPDoD��3)���GHYHQGR�REHGHFHU�SDUD�R�GLPHQVLRQD-
PHQWR�D�17�������(P�DOJXQV�FDVRV��TXDQGR�IRU�H[LJLGR�RXWURV�GLVSRVLWLYRV�
GH�LQVWDODomR��FRPR�GHWHFomR�H�DODUPH�GH�LQFrQGLR�H�FRQWUROH�GH�IXPDoD��TXH�
IDUi�SDUWH�GR�SURMHWR��GHWHUPLQDGRV�GH�DFRUGR�FRP�R�WLSR�GH�HGL¿FDomR�H�VXD�
DOWXUD�� WDLV�GHWDOKHV�GH� LQVWDODomR�QmR� VHUmR�GHVWDFDGRV�QHVWH� WUDEDOKR�SRU�
UHTXHUHU�XP�HVWXGR�DSURIXQGDGR�GH�QRWD�WpFQLFD�HVSHFt¿FD���17������������

2.2. Princípios Básicos para o Projeto  

4XDQWR�PDLV�DOWR�D�HGL¿FDomR��PDLRU�VHUi�D�GHPDQGD�GD�SRSXODomR�SDUD�
HYDFXDomR�GR�ORFDO��HP�FDVR�GH�VLQLVWURV��FRP�LVVR��DXPHQWD�R�ULVFR�GD�

HGL¿FDomR��GHYHQGR�VHU�QHFHVViULR�R�XVR�GH�PDLV�GH�XP�PHLR�GH�HVFDSH��VHMD�
SRU�HOHYDGRUHV�GH�HPHUJrQFLD�SURWHJLGRV�FRQWUD�IXPDoD�H�FKDPDV��HVFDGDV�
GH�HPHUJrQFLD��iUHDV�GH�UHI~JLR��VLVWHPD�GH�HQHUJLD�LQGHSHQGHQWH��HQWUH�RX-
WURV��212��������
� e�GH� H[WUHPD� LPSRUWkQFLD� OHYDU� HP�FRQVLGHUDomR� D�PRYLPHQWDomR�
GD� IXPDoD�QRV�DPELHQWHV�GD�HGL¿FDomR��SURMHWDQGR�R�FDPLQKR�PDLV�FXUWR�
H�VHJXUR�SDUD�R�H[WHULRU�GD�HGL¿FDomR��FRP�LVVR��p�QHFHVViULR�TXH�D�URWD�GH�
IXJD� HVWHMD� EHP� VLQDOL]DGR�� LOXPLQDGR� H� SURWHJLGR� FRQWUD� IXPDoD� H� IRJR��
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TXH�SURYRFD�D�IDOWD�GH�YLVLELOLGDGH�QR�ORFDO�SRU�FRQWD�GH�VHXV�JDVHV��IDOWD�
GH�R[LJrQLR��PDO�HVWDU��SHUGD�GH�PRYLPHQWRV��IDWRUHV�TXH�DFDUUHWDP�QD�LQV-
WDELOLGDGH�HPRFLRQDO�GDV�SHVVRDV��SRGHQGR�OHYDU�D�DJUHVVmR��IRELD�H�SkQLFR�
JHQHUDOL]DGR��212��������
����� �$V� URWDV�GH� IXJD�TXDQGR�SURMHWDGDV�GH� IRUPD� LQDSURSULDGD�� DSUH-
VHQWDP�IDOKD�QRV�VHXV�VLVWHPDV�H�D�IDOWD�GH�PDQXWHQomR�GRV�HTXLSDPHQWRV�
GH� LQFrQGLR�p�XP�IDWRU�DJUDYDQWH�QD�PDLRULD�GDV�HGL¿FDo}HV��TXH�PHVPR�
DSyV�R�FXPSULPHQWR�GR�SURMHWR�H�LQVWDODomR�GRV�GLVSRVLWLYRV��QmR�VmR�IHLWDV�
PDQXWHQomR�GRV�PHVPRV��SRGHQGR�QmR�FRQVHJXLU�XWLOL]D�ORV�QR�PRPHQWR�GR�
LQFrQGLR��KLGUDQWHV��H[WLQWRUHV��HWF����SURYRFDQGR�D�SHUGDV�GH�YLGDV��212��
������
������ $�VROXomR�SDUD�HVWH�SUREOHPD�p�FXPSULU�R�WHPSR�GH�PDQXWHQomR�GRV�
GLVSRVLWLYRV�¿[RV�H�PyYHLV�GR�VLVWHPD�GH� LQFrQGLR��H¿FLrQFLD�QR�VLVWHPD�
GH�LOXPLQDomR�GH�HPHUJrQFLD��GHWHFomR��DODUPH��FRQWUROH�GH�IXPDoD��SRUWDV�
FRUWD�IRJR�UHVLVWHQWH�D�SHQHWUDomR�GD�IXPDoD��URWDV�GH�IXJD�VLQDOL]DGDV��GX-
WRV�GH�HQWUDGD�H�VDtGD�GH�DU�HP�IXQFLRQDPHQWR��DFHVVRV�GHVREVWUXtGRV��DOWXUD�
H�ODUJXUD�PtQLPDV�DWHQGLGDV��GLPHQVLRQDPHQWR�GDV�VDtGDV�GH�HPHUJrQFLD�GH�
DFRUGR�FRP�R�FiOFXOR�GD�SRSXODomR��Pi[LPR�GH�GLVWkQFLD�D�VHU�SHUFRUULGD�
DWp�DV�SRUWDV�GH�DFHVVR��Q~PHUR�GH�VDtGDV�SURMHWDGRV�GH�DFRUGR�FRP�D�HGL¿-
FDomR�H�FXPSULPHQWR�GRV�PRGHORV�FRQVWUXWLYRV�GDV�VDtGDV�YHUWLFDLV��7RGRV�
HVVHV�IDWRUHV�GHYHP�VHU�OHYDGRV�HP�FRQVLGHUDomR�QD�KRUD�GH�SURMHWDU�H�FXP-
SULU�DV�QRUPDV�HVWDEHOHFLGDV�SHOR�&RUSR�GH�%RPEHLURV��17�������������

3. DIMENSIONAMENTO DAS SAÍDAS 
3.1 Calculo da População 

AV�VDtGDV�GH�HPHUJrQFLD�VmR�GLPHQVLRQDGDV�FRQIRUPH�D�VXD�RFXSDomR�H�
HP�IXQomR�GR�Q~PHUR�GH�SHVVRDV�TXH�YmR�RFXSDU�D�HGL¿FDomR��([LV-

WHP�GRLV�WLSRV�GH�SRSXODomR��¿[D�H�ÀXWXDQWH��$�SRSXODomR�¿[D�p�DTXHOD�TXH�
SHUPDQHFH�UHJXODUPHQWH�QR�ORFDO��UHVLGHQWHV�RX�IXQFLRQiULRV��H�SRSXODomR�
ÀXWXDQWH�p�DTXHOD�TXH�QmR�SHUPDQHFH�UHJXODUPHQWH�QD�HGL¿FDomR��GHYHQGR�
VHU�FRQVLGHUDGR�VHPSUH�R�Q~PHUR�Pi[LPR�VLPXOWkQHR�GH�SHVVRDV��17�������
������
3DUD�R�FiOFXOR�GHYHUmR�VHU�FRQVLGHUDGDV�WRGDV�DV�iUHDV�FREHUWDV�RX�QmR��RQGH�
KRXYHU��GHSHQGHQGR�GR�WLSR�GH�HGL¿FDomR��JUDQGH�FRQFHQWUDomR�GH�SHVVRDV��
1DV�RFXSDo}HV�GH�6HUYLoR�3UR¿VVLRQDO�H�,QVWLWXFLRQDO��(VFRODUHV��&RPHUFLDO�
H�5HXQLmR�GH�3~EOLFR��QmR�GHYHUmR�VHU�FRPSXWDGDV�iUHDV�GH�VDQLWiULRV��FRU-
UHGRUHV�H�HOHYDGRUHV��2�FiOFXOR�GD�SRSXODomR�GH�FDGD�SDYLPHQWR�GHYHUi�VHU�
GH�DFRUGR�FRP�RV�FRH¿FLHQWHV�GR�$QH[R�$�GD�QRUPD��17�������������
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3.2 Largura das Saídas 

A ODUJXUD�GDV�VDtGDV�GHYH�VHU�GLPHQVLRQDGD�GH�DFRUGR�FRP�R�Q~PHUR�GH�SHVVRDV�TXH�D�XWLOL]DUmR��REVHUYDQGR�TXH�TXDQGR�D�HGL¿FDomR�KRXYHU�
PDLV�GH�GRLV�SDYLPHQWRV��D�ODUJXUD�GDV�HVFDGDV�H�UDPSDV�GHYH�DWHQGHU�R�SD-
YLPHQWR�TXH�WLYHU�D�PDLRU�FRQFHQWUDomR�GH�SHVVRDV�FRQVLGHUDQGR�R�VHQWLGR�
GH�VDtGD��HQWHQGHQGR�TXH��VH�WLYHUPRV�����SHVVRDV�QR�WHUFHLUR�SDYLPHQWR�H�
����SHVVRDV�QR�VHJXQGR�SDYLPHQWR�H�WpUUHR��D�HVFDGD�RX�UDPSD�FRPR�XP�
WRGR�GHYHUi�WHU�ODUJXUD�TXH�DWHQGD�WRGD�HGL¿FDomR��FRQVLGHUDQGR�D�HYDFXD-
omR�GH�����SHVVRDV��SRGHQGR�VHU�DFXPXODWLYR�RX�QmR��17�������������
� &RQIRUPH�R�TXDGUR���DEDL[R��VHUi�DSUHVHQWDGR�FRPR�H[HPSOR�SDUD�
FiOFXOR��R�JUXSR�)��/RFDO�GH�5HXQLmR�GH�3~EOLFR�H�GLYLVmR�)���SDUD�%RDWHV�
H�&DVDV�GH�6KRZ�� �3DUD�R�JUXSR�)��VHUi�REULJDWyULR�VHUHP�DGRWDGDV�GXDV�
XQLGDGHV� GH� SDVVDJHP� QR�PtQLPR�� 6HUi� XWLOL]DGR� FRPR� SDUkPHWUR�� XPD�
HGL¿FDomR�GH�XP�SDYLPHQWR��FRP�iUHD�WRWDO�TXH�VHUi�GHVWLQDGD�D�RFXSDomR�
LJXDO�D����Pð�

4XDGUR����$QH[R�$�±�'DGRV�SDUD�R�'LPHQVLRQDPHQWR�GDV�6DtGDV�GH�(PHUJrQFLD�

)RQWH��17������������

� $�ODUJXUD�GDV�VDtGDV��GRV�DFHVVRV��HVFDGDV��UDPSDV�H�RXWURV��p�GDGD�
SHOD�IRUPXOD��17�������������
� 1 3�&���RQGH�
� 1� �1~PHUR�GH�XQLGDGHV�GH�SDVVDJHP��DUUHGRQGDGR�SDUD�R�Q~PHUR�
LQWHLUR�LPHGLDWDPHQWH�VXSHULRU��
� 3� �3RSXODomR��FRQIRUPH�FRH¿FLHQWH�GR�$QH[R�$�
� &� �&DSDFLGDGH�GH�XQLGDGH�GH�SDVVDJHP�FRQIRUPH�DQH[R�$�

� 2QGH��SDUD�DFKDU�R�3��WHPRV�TXH�GLYLGLU�D�iUHD�GH�����Pð��SRU�����Pð��
FRQIRUPH�R�$QH[R�$��RQGH�p�GHWHUPLQDGR�GXDV�SHVVRDV�SRU�Pð�GH�iUHD��

� /RJR��1� ������������ ����PHWURV�
� &RP�LVVR��R�UHVXOWDGR�GHVWH�FiOFXOR�GH¿QH�D�TXDQWLGDGH�HP�PHWURV�
GH�SDVVDJHP�GH�SRUWD�TXH�GHYHUi�WHU�QD�HGL¿FDomR��D�TXDQWLGDGH�VHUi�GH¿QL-
GD�GH�DFRUGR�FRP�R�SURMHWR��VH�DWHQWDQGR�SDUD�DV�ODUJXUDV�PtQLPDV�DGRWDGDV�
SDUD�FDGD� WLSR�GH� VDtGD� �GHVFDUJD��SRUWDV�� HVFDGDV�HWF����REVHUYDQGR�TXH��
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HVWD�VDtGD�GHYHUi�VHU�SUHYLVWD�SDUD�R�H[WHULRU�GD�HGL¿FDomR��17�������������
3DUD� FDVRV� RQGH� D� HGL¿FDomR� WHQKD�PDLV� GH� XP�SDYLPHQWR�� D� ODUJXUD� GD�
HVFDGD�RX�UDPSD�GHYHUi�VHU�FDOFXODGD�FRP�R�YDORU�GH�& ����FRQIRUPH�R�
$QH[R�$��2QGH�KRXYHU�QHFHVVLGDGH�GH�SURMHWDU�PDLV�GH�XPD�HVFDGD��D�GLV-
WkQFLD�HQWUH�DV�SRUWDV�GH�DFHVVR�QmR�SRGH�VHU�PDLRU�TXH����PHWURV��H[FHWR�
SDUD�FDVRV�RQGH�D�HVFDGD�HVWLYHU�ORFDOL]DGD�QR�FHQWUR�GD�HGL¿FDomR��FRP�
DFHVVRV�HP�ODGRV�RSRVWRV��WDO�H[LJrQFLD�p�REULJDWyULD�SDUD�HGL¿FDo}HV�FRP�
���SDYLPHQWRV�RX�PDLV��GHYHUi�VHU�SUHYLVWR�GXDV�HVFDGDV�GH�HPHUJrQFLD��QR�
PtQLPR��17�������������

3.3 Distâncias máximas a serem percorridas 

2�$QH[R�&�GD�17������FRQIRUPH�R�TXDGUR���DEDL[R��LUi�IRUQHFHU�LQIRU-PDo}HV�TXDQWR�D�GLVWkQFLD�Pi[LPD�D�SHUFRUUHU�DWp�D�DV�SRUWDV�GH�DFHVVR�
RX�DV�SRUWDV�GDV�HVFDGDV��D�GLVWkQFLD�GHYHUi�VHU�PHGLGD�GR�SRQWR�PDLV�GLV-
WDQWH�GD�HGL¿FDomR��&RP�H[FHomR�DV�HGL¿FDo}HV�GH�DSDUWDPHQWRV�HP�JHUDO��
RQGH�R�SRQWR�PDLV�GLVWDQWH�YDL�VHU�OLPLWDGR�DWp�D�SRUWD�GH�DFHVVR�GH�FDGD�
XQLGDGH��3DUD�RV�GHSyVLWRV�HQTXDGUDGRV�QR�JUXSR�-��TXH�QmR�WHQKDP�D�SUH-
VHQoD�GH�SHVVRDV��p�GHVFRQVLGHUDGD�HVWD�H[LJrQFLD��17������������

4XDGUR����$QH[R�&�±�'LVWDQFLDV�Pi[LPDV�D�VHUHP�SHUFRUULGDV
 

)RQWH��17������������

4. TIPOS DE SAÍDAS DE EMERGÊNCIA 
4.1 Escadas de Acesso Restrito  

6mR�HVFDGDV�H[FOXVLYDV�SDUD�DWHQGHU�PH]DQLQRV�H�iUHDV�SULYDWLYDV��GHVGH�
TXH�D�SRSXODomR�VHMD�PHQRU�RX�LJXDO�D����SHVVRDV��2�IRUPDWR�GH�GHJUDX�

HP�HVSLUDO�RX�HP�OHTXH�QmR�p�DGPLWLGR�SHOR�&RUSR�GH�%RPEHLURV�QRV�SUR-
MHWRV�DUTXLWHW{QLFRV��SRUpP��VRPHQWH�QHVWH�WLSR�GH�HVFDGD�VHUi�DFHLWR��WHQGR�
HP�YLVWD�TXH�DWHQGH�SRXFD�GHPDQGD�GH�SHVVRDV��$R�FRQWUiULR�GDV�RXWUDV�
HVFDGDV�GH�HPHUJrQFLD��QmR� VHUi�H[LJLGR�SRUWD�FRUWD�IRJR��SDUHGHV� UHVLV-
WHQWHV�DR�IRJR��HVWD�GHYHUi�SRVVXLU�FRUULPmRV�HP�DPERV�RV�ODGRV��WHU�SLVRV�
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DQWLGHUUDSDQWHV�� ODUJXUD�PtQLPD�GH� ��� FP�� DOWXUD�Pi[LPD�GH� ����PHWURV��
VLQDOL]DomR�GH�HPHUJrQFLD�FRQIRUPH�D�17������H�LOXPLQDomR�GH�HPHUJrQFLD�
FRQIRUPH�17�������17�������������

4.2 Escadas Aberta Externa (AE)

AV�HVFDGDV�DEHUWDV�SRGHP�VXEVWLWXLU�RV�GHPDLV�WLSRV�GH�HVFDGDV��VHQGR�
SURMHWDGDV�SDUD�LQWHUOLJDU�WRGRV�RV�SDYLPHQWRV�DFLPD�GR�SDYLPHQWR�GH�

GHVFDUJD��PHVPR�VHQGR�XPD�HVFDGD�VLPSOHV��VHX�DFHVVR�GHYH�VHU�FRPSRVWR�
SRU� SRUWD� FRUWD�IRJR� FRP� UHVLVWrQFLD� GH� ���PLQXWRV�� SDUHGH� UHVLVWHQWH� DR�
IRJR�GH�QR�PtQLPR���KRUDV��HQWUH�D�HVFDGD�H�D�IDFKDGD�GD�HGL¿FDomR��VHU�
FRQVWUXtGD�FRP�PDWHULDO� LQFRPEXVWtYHO�H�PDQWHU�R�UDLR�PtQLPR�GH�HVFRD-
PHQWR�H[LJLGR�GH�DFRUGR�FRP�D�ODUJXUD�GD�HVFDGD��REVHUYDQGR�WDPEpP�RV�
GLVWDQFLDPHQWRV�H[LJLGRV�GH�DEHUWXUDV�GH�YHQWLODomR��SULVPDV�GH�SDVVDJHP�
GH�WXEXODomR��HWF���17�������������

4.3 Escadas não enclausurada ou Escada Comum (NE) 

A HVFDGD�FRPXP�H�QmR�HQFODXVXUDGD�p� LQWHUQD�� VH�FRPXQLFDQGR�GLUHWD-PHQWH�FRP�FRUUHGRUHV��KDOOV�H�RXWURV��HP�FDGD�SDYLPHQWR��PDLV�FRPXP�
QD�PDLRULD�GRV�HGLItFLRV��QHOD�QmR�p�H[LJLGR�SDUHGHV�FRP�UHVLVWrQFLD�DR�IRJR�
H�VHX�DFHVVR�QmR�QHFHVVLWD�GH�SRUWD�FRUWD�IRJR��GHVVD�IRUPD��HP�FDVR�GH�LQ-
FrQGLR��D�DomR�GR�&RUSR�GH�%RPEHLURV�GHYHUi�VHU�PDLV�FDXWHORVD��WHQGR�HP�
YLVWD�TXH�D�IXPDoD�HQWUDUi�FRP�PDLV�IDFLOLGDGH�QD�HVFDGD��17�������������
� (VWD�HVFDGD�GHYHUi�VHU�FRQVWUXtGD�FRP�PDWHULDO�QmR�FRPEXVWtYHO�H�
WHU�PHLRV�GH�YHQWLODomR��SRGHQGR�VHU�QR�SDWDPDU�LQWHUPHGLiULR�GD�HVFDGD�RX�
QD�FLUFXODomR�FRP�iUHD�PtQLPD�GH������Pð��RXWUD�IRUPD�p�SRU�PHLR�GH�SULV-
PD��RQGH�p�DGPLWLGR�D�FRQVWUXomR�GH�GXWRV�GH�PDWHULDO�LQFRPEXVWtYHO�SRU�
UHEDL[R�GH�WHWR��FRP�MDQHODV�LQWHUQDV�H�H[WHUQDV�GH�GLPHQV}HV�PtQLPDV�GH�
����P�[�����P���(VWD�HVFDGD�GHYH�SRVVXLU�DOWXUD�PtQLPD�GH������P��ODUJXUD�
PtQLPD�GH�������WHU�SDWDPDU�LQWHUPHGLiULR�VHPSUH�TXH�KRXYHU�PDLV�GH����
GHJUDXV��FRUULPmRV�HP�DPERV�RV�ODGRV��GHJUDXV�FRP�ODQFHV�UHWRV��QmR�VHQGR�
SHUPLWLGR�GHJUDXV�HP�OHTXH�H�QHQKXP�WLSR�GH�HTXLSDPHQWR��PRYHLV�SRGH�
VHU�ORFDOL]DGR�QD�FDL[D�GD�HVFDGD��DSHQDV�D�VLQDOL]DomR�GH�HPHUJrQFLD�FRQ-
IRUPH�D�17������H�LOXPLQDomR�GH�HPHUJrQFLD�FRQIRUPH�17�������17�������
������
������ $V�HGL¿FDo}HV�TXH�IRUDP�FRQVWUXtGDV�DQWHV�GD�OHJLVODomR�HQWUDU�HP�
YLJRU��VHUi�WROHUiYHO�D�H[LVWrQFLD�GH�HVFDGDV�HP�OHTXH�RX�HVSLUDO�H�LQVWDODomR�
GH�HTXLSDPHQWRV�GH�LQFrQGLR�H�DEHUWXUDV�GH�SDVVDJHP�GH�OL[R�QR�LQWHULRU�GD�
HVFDGD��17�������������
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4.4 Escada Enclausurada a Prova de Fumaça (PF) 

A HVFDGD�HQFODXVXUDGD�D�SURYD�GH�IXPDoD��p�HQYROYLGD�SRU�SDUHGHV�UHVLV-WHQWH�DR�IRJR�SRU���KRUDV�H�GRWDGD�GH�SRUWDV�FRUWD�IRJR�FRP�UHVLVWrQFLD�
PtQLPD�GH����PLQXWRV��VHX�DFHVVR�p�IHLWR�SRU�DQWHFkPDUD�YHQWLODGDV�FRP�
GXWRV�GH�HQWUDGD�GH�DU��'(��H�GXWRV�GH�VDtGD�GH�DU��'6���WHUUDoRV�RX�EDOF}HV��
$�FRQVWUXomR�GHVWD�HVFDGD�GHYHUi�VHU�IHLWD�GH�PDWHULDO�LQFRPEXVWtYHO��QmR�
SRVVXLU� ODQFHV�PLVWRV��DOWXUD�PtQLPD�GH������P�� ODUJXUD�PtQLPD�GH�������
SDWDPDU�LQWHUPHGLiULR�TXDQGR�KRXYHU�PDLV�GH����GHJUDXV��QHQKXP�WLSR�GH�
REVWUXomR�VHUi�DGPLWLGR�QR�LQWHULRU�GD�DQWHFkPDUD�RX�FDL[D�GD�HVFDGD��VLV-
WHPD�GH�VLQDOL]DomR�GH�HPHUJrQFLD�FRQIRUPH�D�17������H� LOXPLQDomR�GH�
HPHUJrQFLD�FRQIRUPH�17�������17�������������

4.5 Escada Enclausurada a Prova de Fumaça Pressurizada (PFP) 

(VFDGD�FXMD�FRQGLomR�GH�SUHYHQLU�D�IXPDoD�REWLGD�SRU�PpWRGR�GH�SUHV-
VXUL]DomR�PHFkQLFD��&RQVLVWH� HP� IRUQHFHU�XP�VXSULPHQWR�GH� DU�SDUD�

R�DPELHQWH��PDQWHQGR�XPD�SUHVVmR�PDLV�DOWD��FRP�R�REMHWLYR�GH�FULDU�XP�
DPELHQWH�GH�SUHVVmR��D�¿P�GH�LPSHGLU�TXH�D�IXPDoD�H�RV�JDVHV�Wy[LFRV�HQWUH�
QD�DQWHFkPDUD�RX�FDL[D�GD�HVFDGD��SUHVHUYDQGR�DVVLP�R�ÀX[R�GH�DU�SDUD�R�
H[WHULRU�GH�HGL¿FDomR�SRU�PHLR�GH�GXWRV�GH�YHQWLODomR�QR�LQWHULRU�GD�HVFDGD�
�17�������������
� &RPSRVWR�SRU� VLVWHPD�GH�GHWHFomR�H�DODUPH��GXWRV�GH�VDtGD� �'6��
H�HQWUDGD�GH�DU��'(���JUXSR�GH�PRWR�YHQWLODGRUHV��JUXSR�GH�PRWR�JHUDGRU��
SDUD� R� GLPHQVLRQDPHQWR� p� QHFHVViULR� FRQVXOWDU� 1RWD� 7pFQLFD� HVSHFL¿FD�
SDUD� HIHLWRV� GH� FiOFXOR�� ([LJLGR� QRUPDOPHQWH� HP� HGLItFLRV�PXLWRV� DOWRV��
QmR�SRGHQGR�VHU�VXEVWLWXtGR�SRU�RXWUR�WLSR�GH�HVFDGD��DR�FRQWUiULR�GD�(V-
FDGD�(QFODXVXUDGD�i�3URYD�GH�)XPDoD��3)���TXH�TXDQGR�IRU�H[LJLGR��HP�
TXDOTXHU�PRPHQWR�SRGH�VHU�VXEVWLWXtGR�SHOD�(VFDGD�3UHVVXUL]DGD��3)3��VH�
DVVLP�HVFROKHU��17�������������

����(OHYDGRU�GH�(PHUJrQFLD�

(P�FDVRV�GH�XUJrQFLD�HP�HGLItFLRV�PXLWR�DOWRV�p�LPSUHVFLQGtYHO�WHU�XP�
HOHYDGRU�GH�HPHUJrQFLD�SDUD�HYDFXDomR�GRV�KDELWDQWHV�DWHQGHQGR�D�WR-

GRV�RV�SDYLPHQWRV�'LIHUHQWH�GR�(OHYDGRU�FRPXP��SRVVXL�SDUHGHV�UHVLVWHQ-
WHV�DR�IRJR�SRU���KRUDV��DFHVVR�SRU��SRUWDV�FRUWD�IRJR�H�VLVWHPD�GH�HQHUJLD�
LQGHSHQGHQWH�SRU�PRWR�JHUDGRUHV��HP�FDVR�GH�IDOWD�GH�HQHUJLD��p�LPSRUWDQWH�
PDQWHU�R� IXQFLRQDPHQWR�GH�XP�HOHYDGRU�GH�HPHUJrQFLD� LQLQWHUUXSWR��GH-
YHQGR�R�SDLQHO�GH�FRPDQGR�¿FDU�QR�SDYLPHQWR�GH�GHVFDUJD��j�GLVSRVLomR�GR�
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&RUSR�GH�%RPEHLURV�H�VRE�FRQWUROH�PDQXDO��17�������������
� (P�DOJXQV�FDVRV��GHSHQGHQGR�GR�WLSR�GH�HGL¿FDomR��R�HOHYDGRU�GH�
HPHUJrQFLD�GHYHUi�WHU�GLPHQV}HV�DSURSULDGDV�SDUD�DWHQGHU�WRGR�R�WLSR�GH�
WUDQVSRUWH�GH�SDVVDJHLURV��VXD�FDSDFLGDGH�PtQLPD�GH�WUDQVSRUWH�GH�SHVVRDV�
p�GH�����NJ�H�VLVWHPD�GH�LOXPLQDomR�GH�HPHUJrQFLD�VHUi�H[LJLGR�FRQIRUPH�
17�������2�HOHYDGRU�GH�HPHUJrQFLD�VHPSUH�YDL� VHU�DFRPSDQKDGR�FRP�D�
H[LJrQFLD�GH�(VFDGD�(QFODXVXUDGD�i�3URYD�GH�)XPDoD�3UHVVXUL]DGD��3)3��
DWHQGHQGR�D�17�������17�������������

5. COMPONENTES DE SEGURANÇA DAS ESCADAS DE EMER-
GÊNCIA
5.1 Antecâmara

&RPR�FRPSRQHQWH�GR�VLVWHPD�GH�HQFODXVXUDPHQWR��D�DQWHFkPDUD�QDGD�
PDLV�p�TXH�XP�DPELHQWH�TXH�DQWHFHGH�R�DFHVVR�D�HVFDGD�GH�HPHUJrQ-

FLD��FRPSRVWD�SRU�SRUWD�FRUWD�IRJR��3&)��FRP�UHVLVWrQFLD�GH����PLQXWRV�QD�
HQWUDGD�GD�DQWHFkPDUD�H�QR�DFHVVR�D�HVFDGD�H�SDUHGHV�UHVLVWHQWHV�DR�IRJR�
SRU�QR�PtQLPR���KRUDV��(VWH�DPELHQWH�WHP�FRPSULPHQWR�PtQLPR�GH������
PHWURV�H�Sp�GLUHLWR�PtQLPR�GH������PHWURV��FRPSRVWR�SRU�GXWRV�GH�HQWUDGD�
GH�DU��'(��H�VDtGD�GH�DU��'6��FRP�DEHUWXUDV�GH�YHQWLODomR�HP�WRGDV�DV�DQ-
WHFkPDUDV�GRV�SDYLPHQWRV�GD�HGL¿FDomR��VXD�VHFomR�HP�Pð�p�FDOFXODGD�GH�
DFRUGR�FRP�R�Q~PHUR�GH�SDYLPHQWRV�GD�HGL¿FDomR��GHVVD�IRUPD�p�SRVVtYHO�
GLPHQVLRQDU�R�WDPDQKR�TXH�R�GXWR�GHYHUi�WHU�SDUD�DWHQGHU�WRGD�HGL¿FDomR�
HP�FDVR�GH�VLQLVWUR��$�VHFomR�PtQLPD�p�FDOFXODGD�DWUDYpV�GD�VHJXLQWH�IRU-
PXOD���17�������������

� V ������[�Q�RQGH�
� V� �6HFomR�PtQLPD��HP�Pð��
� Q� �1XPHUR�GH�DQWHFkPDUDV�YHQWLODGDV�SHOR�GXWR��

���� �(P�WRGR�FDVR��R�GXWR�QmR�SRGHUi�WHU�XPD�VHFomR�PHQRU�TXH������
Pð��WDO�SDUkPHWUR�UHJXODPHQWR�SRU�QRUPD��EHP�FRPR�RV�GXWRV�TXH�WLYHU�VXD�
VHFomR�UHWDQJXODU�GHYHUmR�REHGHFHU�D�SURSRUomR�Pi[LPD�GH�����HQWUH�VXDV�
GLPHQV}HV��2V�GXWRV�GH�HQWUDGD� �'(��H� VDtGD�GH�DU� �'6�� VmR�GH�H[WUHPD�
LPSRUWkQFLD�SDUD�DVVHJXUDU�R�VLVWHPD�GH�SUHVVXUL]DomR�GD�HVFDGD��GHVGH�TXH�
VHMD�FXPSULGR�RV�SDUkPHWURV�HVWDEHOHFLGRV�SDUD�D�VXD�FRQVWUXomR��WDLV�FRPR��
GLVWDQFLDPHQWR�HQWUH�GXWRV�� DOWXUD�TXH�GHYHUmR�HVWDU� ORFDOL]DGRV��SDUHGHV�
FRP�UHVLVWrQFLD�PtQLPD�DR�IRJR��HWF���GHYHUmR�VHU�OHYDGRV�HP�FRQVLGHUDomR�
SDUD�R�IXQFLRQDPHQWR�HIHWLYR�GR�VLVWHPD��17�������������
����� $�DQWHFkPDUD��FRPSRVWR�SRU�WRGR�HVVH�FRQMXQWR��WHP�FRPR�R�REMH-
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WLYR�SULQFLSDO�GH�LPSHGLU�TXH�HVFDGD�VHMD�DIHWDGD�SHODV�FKDPDV�RFDVLRQDGDV�
SHOR�LQFrQGLR�H�D�IXPDoD�DGHQWUHP�QR�DPELHQWH�GD�HVFDGD��SURSRUFLRQDQ-
GR�XP�DPELHQWH�VHJXUR�QR�PRPHQWR�GR�HVFRDPHQWR�GD�HGL¿FDomR��FRPR�
H[HPSOR��R�TXDGUR���GHPRQVWUDGD�DEDL[R���17�������������

4XDGUR����$QWHFkPDUDV�H�'XWR�GH�DU�±�'HVHQKR�HVTXHPiWLFR

 
)RQWH��17������������

5.2 Área de Refúgio 

AV�iUHDV�GH�UHI~JLR�VmR�XP�HVSDoR�GHQWUR�GD�HVFDGD�GH�HPHUJrQFLD�GHV-
WLQDGR�D�DEULJDU� WHPSRUDULDPHQWH�SHVVRDV�FRP�DOJXP�WLSR�GH�GH¿FL-

rQFLD��VHMD�HOD�TXDO� IRU��TXH�QHFHVVLWD�GR�DX[tOLR�GR�&RUSR�GH�%RPEHLURV�
SDUD� VHUHP� UHWLUDGDV� GR� ORFDO� HP� VHJXUDQoD��$V� HGL¿FDo}HV� FODVVL¿FDGDV�
QR�JUXSR�+��� �6HUYLoRV�GH� VD~GH�SDUD�SHVVRDV� FRP�GH¿FLrQFLD� ItVLFD�RX�
PHQWDO���+����+RVSLWDO�H�DVVHPHOKDGRV��H�(����(VFROD�SDUD�SRUWDGRUHV�GH�
GH¿FLrQFLDV��WHUi�D�H[LJrQFLD�QRV�SDYLPHQWRV�TXH�IRUHP�GRWDGRV�GH�OHLWRV�
�17�������������
��� $�QRUPD�HVWDEHOHFH�SDUkPHWURV�SDUD�GLPHQVLRQDPHQWR�GHVWD�iUHD��
FRPR�GLPHQV}HV�GD�PDFD�H�iUHD�RFXSDGD�SRU�FDGD�FDGHLUD�GH�URGDV��OHYDQGR�
HP�FRQVLGHUDomR�R�Q~PHUR�GH�SHVVRDV�SRU�FDGD�SDYLPHQWR�TXH�VHUmR�DEULJD-
GDV�QR�ORFDO�GH�UHI~JLR��3DUD�HVWH�FiOFXOR��VHUi�FRQVLGHUDGR�����GR�Q~PHUR�
GH�OHLWRV�SDUD�WUDQVIHUrQFLDV�DWUDYpV�GH�PDFDV�H�����FRP�FDGHLUD�GH�URGDV��
$�iUHD�RFXSDGD�SRU�FDGD�FDGHLUD�p�GH�����Pð�H�DV�GLPHQV}HV�GH�PDFD�GH�
�����P�[������P��17�������������

5.3 Descarga 

A iUHD�GH�GHVFDUJD�WHP�FRPR�REMHWLYR�JDUDQWLU�D�HYDFXDomR�GH�WRGRV�RV�RFXSDQWHV�GR�HGLItFLR��GHVWH�PRGR��GHYH�REHGHFHU�DRV�FULWpULRV�HVWDEH-
OHFLGRV�HP�QRUPD�FRP�UHODomR�DR�VHX�GLPHQVLRQDPHQWR��3RGHUi�VHU�FRP-
SRVWR�SRU�FRUUHGRU�RX�iWULR�HQFODXVXUDGR��iUHD�HP�SLORWLV�H�FRUUHGRU�D�FpX�
DEHUWR��17�������������
����� 2�FRUUHGRU�RX�iWULR� HQFODXVXUDGR�� ID]�SDUWH�GD�HVFDGD�D�SURYD�GH�
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IXPDoD� RX� SUHVVXUL]DGD�� VHJXLQGR� RV� SDUkPHWURV� GH� SDUHGH� UHVLVWHQWH� DR�
IRJR�H�SRUWDV�FRUWD�IRJR�FRP� WHPSR�PtQLPR�GH� UHVLVWrQFLD�GHWHUPLQDGRV�
HP�LJXDOGDGH�DV�FDUDFWHUtVWLFDV�GR�WLSR�GH�HVFDGD�TXH�IRUHP�FRQGX]LGRV��D�
¿P�GH�PDQWHU�R�ORFDO�LVRODGR�GDV�iUHDV�QR�HQWRUQR��WDPEpP�VmR�DGPLWLGRV�
D�GHVFDUJD�SRU�PHLR�GH�VDJXmR�RX�KDOO�WpUUHR�QmR�HQFODXVXUDGR��GHVGH�TXH�
H[LVWD�XP�GLVWkQFLD�HQWUH�D�VDtGD�GD�GHVFDUJD�R�DOLQKDPHQWR�GD�YLD�S~EOLFD��
JDUDQWLQGR� GHVVD� IRUPD� GLVWDQFLD� VX¿FLHQWH� SDUD� R� H[WHULRU� GD� HGL¿FDomR�
�17�������������
���� $�iUHD�HP�SLORWLV�p�XP�VLVWHPD�FRQVWUXWLYR�VXVWHQWDGD�SRU�SLODUHV�
FRP�WUrV�ODGRV�DEHUWRV�DIDVWDGRV�QR�PtQLPR������GD�GLYLVD�GR�WHUUHQR��RX�
SHOR�PHQRV�GRLV�ODGRV��GHVGH�TXH�R�SHUtPHWUR�DEHUWR�WHQKD�QR�PtQLPR�����
GR�SHUtPHWUR�WRWDO�GD�iUHD�GRV�SLORWLV��1mR�VHUi�DGPLWLGR�R�XVR�GHVWD�iUHD�
SDUD�HVWDFLRQDPHQWR��GHSyVLWRV�RX�GHSHQGrQFLDV��GHYHQGR�VHU�PDQWLGD�OL-
YUH��FDVR�FRQWUiULR��VHUi�H[LJLGR�D�FRPSDUWLPHQWDomR�GD�iUHD�GH�GHVFDUJD�
�17�������������
��� $�ODUJXUD�GD�GHVFDUJD�QR�JHUDO�QmR�SRGH�VHU�LQIHULRU�D������P��TXDQ-
GR� D� HGL¿FDomR� WLYHU� HQTXDGUDGD� QR� JUXSR�+��� �6HUYLoRV� GH� VD~GH� SDUD�
SHVVRDV�FRP�GH¿FLrQFLD�ItVLFD�RX�PHQWDO��H�+����+RVSLWDO�H�DVVHPHOKDGRV��
WHUmR�D�ODUJXUD�GH������P�H������P��UHVSHFWLYDPHQWH��2�FiOFXOR�GD�ODUJXUD�
GH�VDtGD�Mi�PHQFLRQDGR�QHVWH�HVWXGR��VHUi�XWLOL]DGR�SDUD�HVWH�GLPHQVLRQD-
PHQWR��FRQIRUPH�R�TXDGUR����p�FRQVLGHUDGR�TXH�SDUD�PDLV�GH�XPD�HVFDGD�
GH�HPHUJrQFLD��DV�ODUJXUDV�VHUmR�VRPDGDV�HP�WRGD�D�VXD�H[WHQVmR��17�������
������

4XDGUR����'LPHQVLRQDPHQWR�GH�FRUUHGRUHV�GH�GHVFDUJD�

)RQWH��17�����������

5.4 Porta Corta-Fogo (PCF) 

AV�SRUWDV�FRUWD�IRJR�VmR�XP�HTXLSDPHQWR�PXLWR�LPSRUWDQWH��FULDGD�SDUD�
FRQWHU�DV�FKDPDV�H�LPSHGLU�TXH�D�IXPDoD�DGHQWUH�QR�DPELHQWH�XWLOL]D-

GR�FRPR�URWD�GH�IXJD��(P�JUDQGH�SDUWH�GRV�FDVRV�GD�PRUWH�HP�VLWXDo}HV�GH�
LQFrQGLR�p�RFDVLRQDGR�SHOD�LQDODomR�GD�IXPDoD��DOpP�GH�REVWUXLU�D�YLVmR�H�
FDXVDU�SkQLFR�JHQHUDOL]DGR��GL¿FXOWDQGR�R�WUDEDOKR�GR�&RUSR�GH�%RPEHL-
URV���212��������
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���� $�SRUWD�p�IDEULFDGD�HP�PDWHULDO�WRWDOPHQWH�UHVLVWHQWH�DR�IRJR��FRP-
SRVWD�SRU�IHFKDGXUD��GREUDGLoDV�H�R�VHX�IHFKDPHQWR�SRGH�VHU�DXWRPiWLFR�RX�
SRU�VLVWHPD�HOHWURPDJQpWLFR��TXH�p�PRQLWRUDGR�DWUDYpV�GH�&HQWUDO�GH�$ODU-
PH�GH�,QFrQGLR��VXD�DEHUWXUD�VHPSUH�YDL�VHU�QR�VHQWLGR�GH�VDtGD�H�GHYHP�
SHUPDQHFHU�GHVWUDQFDGDV��/,%(5$72��������
���� (P�FDVRV�RQGH�KRXYHU�JUDQGH�FRQFHQWUDomR�GH�S~EOLFR�� DV�SRUWDV�
SRGHUmR�VHU�GLVSRVWDV�GH�EDUUD�DQWLSiWLFR��TXH�DFLRQD�R�GHVWUDYDPHQWR�DX-
WRPiWLFR�GD�SRUWD�DWUDYpV�GD�SUHVVmR�H[HUFLGD�QR�PRPHQWR�GD�DEHUWXUD�H�
VHX�IXQFLRQDPHQWR�GHYH�DWHQGHU�DV�FRQGLo}HV�HVWDEHOHFLGDV�QD�$%17�1%5�
��������/,%(5$72��������
���� 7RGDV�DV�SRUWDV�GHYHUmR�SDVVDU�SRU�WHVWHV�GH�FRQIRUPLGDGH�H�FRQWHU�
R�VHOR�GH�FHUWL¿FDomR�GH�DFRUGR�FRP�$%17�1%5��������JDUDQWLQGR�TXH�D�
SRUWD�HVWi�HP�SOHQD�FRQGLomR�GH�IXQFLRQDPHQWR��/,%(5$72��������

5.5 Parede com Tempo Requerido de Resistencia ao Fogo (TRRF) 

A SDUHGH� FRUWD�IRJR�� WHP� SRU� VXD� GH¿QLomR�� VHU� XP� HOHPHQWR� GH� FRP-
SDUWLPHQWDomR�GR�DPELHQWH��FRP�D�¿QDOLGDGH�GH�LPSHGLU�TXH�SRU�XP�

GHWHUPLQDGR�WHPSR�DTXHOH�ORFDO�TXH�ID]�SDUWH�GD�URWD�GH�IXJD�VHMD�DIHWDGR�
SHODV�FKDPDV��212��������
���� $�LPSRUWkQFLD�GHVWH�WLSR�GH�FRPSDUWLPHQWDomR�VH�Gi�TXDQWR�VH�HQ-
WHQGH�TXH�HP�VLWXDo}HV�GH�LQFrQGLR�D�HVWUXWXUD�GR�HGLItFLR�¿FD�DEDODGD�SHOR�
IRJR��SRGHQGR�GHVPRURQDU�HP�TXHVWmR�GH�PLQXWRV��FRORFDQGR�HP�ULVFR�D�
HYDFXDomR�GR� ORFDO��3HQVDQGR�QLVVR��HP�FDGD�FDVR� �HVFDGD�HQFODXVXUDGD��
HOHYDGRU� GH� HPHUJrQFLD�� iUHD� GH� UHI~JLR�� HWF���� p� GHWHUPLQDGR� XP�755)�
�7HPSR�5HTXHULGR�GH�5HVLVWHQFLD�DR�)RJR���SRGHQGR�VHU�GH���KRUDV����KR-
UDV��HWF���212��������
���� $� FRPSDUWLPHQWDomR� GDV� VDtGDV� GH� HPHUJrQFLDV� p� XP�GRV� IDWRUHV�
TXH�VmR�LPSUHVFLQGtYHLV�GH�VHUHP�FXPSULGRV�SDUD�DVVHJXUDU�D�HYDFXDomR�GD�
HGL¿FDomR�FRP�VHJXUDQoD�GH�IRUPD�TXH�SHUPLWD�RV�ERPEHLURV�UHDOL]DUHP�R�
WUDEDOKR�GH�FRPEDWH�DR�LQFrQGLR��212��������

6. CONCLUSÃO 

(P�IXQomR�GD�FRPSOH[LGDGH�H�GDV�GLYHUVDV�FDUDFWHUtVWLFDV�DSUHVHQWDGDV�
QR�LQFrQGLR��QmR�IRL�SRVVtYHO�QHVWH�DUWLJR�FRQWHPSODU�WRGRV�RV�DVVXQWRV�

HP�VXD�WRWDOLGDGH��SRU�LVVR�HVSHUD�VH�TXH�VHMD�GDGR�FRQWLQXLGDGH�QR�HVWXGR��
DERUGDQGR�RV�DVVXQWRV�FRP�PDLV�SURIXQGLGDGH���
����� $�VHJXUDQoD�FRQWUD�LQFrQGLR�PHUHFH�XPD�DWHQomR�HVSHFLDO��WHQGR�HP�
YLVWD�RV�LQFLGHQWHV�TXH�YHP�DFRQWHFHQGR�HP�WRGR�R�SDtV�QRV�~OWLPRV�DQRV��
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LVVR�YHP�RFRUUHQGR�SRU�TXH�HP�JUDQGH�SDUWH�GRV�FDVRV��p�GDGR�PDLV�rQIDVH�
HP�FXPSULU�R�SURMHWR�GH�VHJXUDQoD�FRQWUD�LQFrQGLR�SDUD�DSURYDomR�MXQWR�DR�
yUJmR�S~EOLFR��GR�TXH�D�LQVWDODomR�GHVVHV�HTXLSDPHQWRV�H�LQVSHo}HV�SHULy-
GLFDV�SDUD�YHUL¿FDU�D�IXQFLRQDOLGDGH�GR�VLVWHPD��
��� �3DUD�TXH� LVVR�VHMD� UHYHUWLGR��p�QHFHVViULR�TXH�RV�SUR¿VVLRQDLV�GD�
iUHD��(QJHQKHLURV��$UTXLWHWRV��%RPEHLURV��HWF���PDQWHQKD�D�VXD�LQWHJULGDGH��
KRQHVWLGDGH��KRQUD�H�GLJQLGDGH�QHVWD�SUR¿VVmR��HQWHQGR�TXH�YLGDV�H�SDWUL-
P{QLRV�HVWmR�VHQGR�FRORFDGDV�HP�ULVFR�QHVWH�SURFHVVR��e�IXQGDPHQWDO�TXH�
RV�yUJmRV�S~EOLFRV�PHOKRUHP�D�¿VFDOL]DomR�H�D�VRFLHGDGH�QR�JHUDO�HQWHQGD�
D�LPSRUWkQFLD�GH�VH�LPSOHPHQWDU�HVWH�WLSR�GH�VLVWHPD�QD�HGL¿FDomR��
��� &RQFOXL�VH�HQWmR�TXH�XP�3URMHWR�GH�6HJXUDQoD�&RQWUD�,QFrQGLR�H�
3kQLFR�EHP�SURMHWDGR�� WHP�TXH� OHYDU�HP�FRQWD�DV�FDUDFWHUtVWLFDV�GH�FDGD�
HGL¿FDomR��VHMD�HOD�FRQVWUXtGD�RX�QmR��D�TXDOLGDGH�GH�XP�SURMHWR�HVWi�DWUH-
ODGD�DR�FRQKHFLPHQWR�H�DSHUIHLoRDPHQWR�FRQVWDQWH�GDV�QRUPDV��SDUD�TXH�
GHVVD�IRUPD��R�SUR¿VVLRQDO�SRVVD�RIHUHFHU�XP�PHOKRU�UHVXOWDGR�DR�FOLHQWH��
JDUDQWLQGR�D�VHJXUDQoD�D�HGL¿FDomR��
���� )LQDOPHQWH��HVFODUHFH�VH�TXH�R�&RUSR�GH�%RPEHLURV�GR�HVWDGR�GR�
5LR�GH� -DQHLUR�DOWHURX�R�&yGLJR�GH�6HJXUDQoD�&RQWUD� ,QFrQGLR�H�3kQLFR�
�&26&,3��H� IRL�FULDGR�1RWDV�7pFQLFDV��FRPR�D�17�������XWLOL]DGD�FRPR�
EDVH�SULQFLSDO�GH�HVWXGR�QHVWH�WUDEDOKR��D¿P�GH�DERUGDU�DV�QRYDV�H[LJrQFLDV�
TXH�HQWUDUmR�HP�YLJRU�HVWH�DQR��&DEH�GHVWDFDU�TXH�PXLWDV�GDV�H[LJrQFLDV��
FRPR�D�(VFDGD�$EHUWD��$(��HUD�SHUPLWLGD�DSHQDV�QRV�RXWURV�HVWDGRV�DQWH-
ULRUPHQWH��H�RXWUDV�1RWDV�7pFQLFDV�QmR�FLWDGDV�QHVWH�WUDEDOKR��YHP�WUD]HQGR�
DOWHUDo}HV�GUiVWLFDV��DXPHQWDQGR�D�VHJXUDQoD�GR�VLVWHPD�GH�LQFrQGLR�SDUD�
TXH�VH�WRUQH�PDLV�HIHWLYR�H�ID]HQGR�FRP�TXH�RV�SUR¿VVLRQDLV�EXVTXHP�FD-
SDFLWDomR�SDUD�FXPSULU�DV�H[LJrQFLDV��
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A662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6�±�$%17�1%5�
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,167,7872�635,1./(5�12�%5$6,/��%UDVLO�p�R����SDtV�FRP�R�PDLRU�
Q~PHUR�GH�PRUWHV�SRU�LQFrQGLR��1HZVOHWWHU�Q�����������'LVSRQtYHO�HP��KW-
WSV���ZZZ�VSULQNOHUEUDVLO�RUJ�EU�LPSUHQVD�EUDVLO�H�R��R�SDLV�FRP�R�PDLRU-
�QXPHUR�GH�PRUWHV�SRU�LQFHQGLR�QHZVOHWWHU�QR�����$FHVVR�HP����GH�PDUoR�
GH�������

/,%(5$72��'��-��0���628=$��0��)��/HYDQWDPHQWR�GRV�LWHQV�UHODFLRQDGRV�
j�SUHYHQomR�FRQWUD�LQFrQGLR�H�SkQLFR�HP�HGL¿FDo}HV�UHVLGHQFLDLV�PXOWLID-
PLOLDUHV�YHUWLFDLV�HP�QDWDO��,QVWLWXWR�)HGHUDO�GH�(GXFDomR��&LrQFLD�H�7HFQR-
ORJLD�GR�5LR�*UDQGH�GR�1RUWH��1DWDO��������

127$�7e&1,&$�&%0(5-�±�17�������&ODVVL¿FDomR�GDV�HGL¿FDo}HV�TXDQ-
WR�j�RFXSDomR�H�DR�ULVFR�GH�LQFrQGLR��5LR�GH�-DQHLUR��������

127$�7e&1,&$�&%0(5-�±�17�������6LQDOL]DomR�GH�6HJXUDQoD�&RQWUD�
,QFrQGLR�H�3kQLFR��5LR�GH�-DQHLUR��������

127$�7e&1,&$�&%0(5-�±�17�������,OXPLQDomR�GH�(PHUJrQFLD��5LR�GH�
-DQHLUR��������

127$�7e&1,&$�&%0(5-�±�17�������6DtGDV�GH�(PHUJrQFLDV�HP�(GL¿FD-
o}HV��5LR�GH�-DQHLUR��������

127$�7e&1,&$�&%0(5-�±�17�������3UHVVXUL]DomR�GH�(VFDGD�GH�(PHU-
JrQFLD��(OHYDGRU�GH�(PHUJrQFLD��$QWHFkPDUDV�H�ÈUHDV�GH�5HI~JLR��5LR�GH�
-DQHLUR��������

212��5��3DUkPHWURV�SDUD�JDUDQWLD�GD�TXDOLGDGH�GR�SURMHWR�GH� VHJXUDQoD�
FRQWUD�LQFrQGLR�HP�HGLItFLRV�DOWRV��$UWLJR��)DFXOGDGH�GH�$UTXLWHWXUD�H�8U-
EDQLVPR��8QLYHUVLGDGH�GH�6mR�3DXOR��6mR�3DXOR��������
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CAPÍTULO VIII

IMPACTOS E TRANSTORNOS GERADOS  ATRAVÉS 
DA MÁ EXECUÇÃO DAS INSTALAÇÕES HIDROS-
SANITÁRIAS

Airton de Oliveira Claudino

Felipe Cruz de Souza

Guilherme Pires Vieira

Bruno Matos de Farias 

Rachel Cristina Santos Pires 

RESUMO

(VWH�DUWLJR� WHP�FRPR�REMHWLYR�DQDOLVDU�RV� IDWRUHV�TXH�FRPSURPHWHP�D�
TXDOLGDGH�¿QDO�GDV�LQVWDODo}HV�KLGURVVDQLWiULDV��Mi�TXH�DV�FRQVWUXWRUDV�

HP� FRQMXQWR� FRP� DV� LQVWDODGRUDV� SUHGLDLV� EXVFDP� UHVXOWDGRV� GH� TXDOLGD-
GH�GHVVDV�LQVWDODo}HV��DV�TXDLV�VH�GHVWDFDP�FRP�D�PRGHUQL]DomR�GD�OLQKD�
GH�PDWHULDLV�XWLOL]DGRV��FRPR�SRU�H[HPSOR�R�335��3ROLSURSLOHQR�&RSROt-
PHUR�5DQGRP��H�R�3(;��3ROLHWLOHQR�5HWLFXODGR�0RQRFDPDGD���DOpP�GRV�
FRQKHFLGRV�39&��&39&��)HUUR�)XQGLGR��1HVVD�EXVFD�SRU�PHOKRU�TXDOLGD-
GH��UHGXomR�GH�FXVWRV�H�DXPHQWR�GH�SURGXWLYLGDGH��FRQVLGHUDQGR�RV�IDWRUHV�
TXH�LPSOLFDP�QD�GL¿FXOGDGH�GH�VH�REWHU�PHOKRU�TXDOLGDGH�GDV�LQVWDODo}HV�
KLGURVVDQLWiULDV� H�SURSRU�RULHQWDo}HV�GH�PHOKRULD�GR�PHVPR�� Mi�TXH�FRU-
UHVSRQGHP�D����GR�YDORU�WRWDO�GH�XPD�REUD��$SHVDU�GD�UHODomR�VHU�EDL[D��
DR� QHJOLJHQFLDU� R� SHTXHQR� IDWRU� FRUUHVSRQGHQWH�� HVWLPD�VH� TXH� ���� GDV�
SDWRORJLDV�HQFRQWUDGDV�QDV�HGL¿FDo}HV�VmR�SURYHQLHQWHV�GDV�LQVWDODo}HV�KL-
GURVVDQLWiULDV��WHQGR�FRPR�PDLRU�SDUWH�GDV�IDOKDV�RULXQGDV�GH�SURMHWR��Pi�
H[HFXomR�H�WDPEpP�D�IDOWD�GH�DFRPSDQKDPHQWR�WpFQLFR�TXDOL¿FDGR��
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1. INTRODUÇÃO

AWXDOPHQWH� DV� FRQVWUXWRUDV�� VHMDP� HODV� GH� JUDQGH� RX� SHTXHQR� SRUWH��
WHP�EXVFDGR�PHOKRUDU�R�FXVWR�GDV�VXDV�FRQVWUXo}HV�VHP�SHUGHU�D�TXD-

OLGDGH�HP�VHXV�HPSUHHQGLPHQWRV��8P�GRV�VHUYLoRV�TXH�UHTXHU�XPD�DWHQomR�
PDLRU�p�UHIHUHQWH�DV�DWLYLGDGHV�GDV�LQVWDODo}HV�KLGURVVDQLWiULDV��SRLV�SDUD�VH�
REWHU�XPD�ERD�TXDOLGDGH�QR�VLVWHPD��p�QHFHVViULR�WHU�XP�SURMHWR�HODERUDGR�
SRU�XP�SUR¿VVLRQDO�TXDOL¿FDGR�

2� GHVHQYROYLPHQWR� GR� SURMHWR� GDV� LQVWDODo}HV� SUHGLDLV� GH�
iJXD�IULD�GHYH�VHU�FRQGX]LGR�FRQFRPLWDQWHPHQWH�FRP�RV�SUR-
MHWRV�GH�DUTXLWHWXUD��HVWUXWXUD��IXQGDo}HV�H�RXWURV�SHUWLQHQWHV�
DR�HGLItFLR��GH�PRGR�TXH�VH�FRQVLJD�D�PDLV�SHUIHLWD�FRPSDWLEL-
OL]DomR�HQWUH�WRGRV�RV�UHTXLVLWRV�WpFQLFRV�H�HFRQ{PLFRV�HQYRO-
YLGRV��&$59$/+2�-Ò1,25��������

� $V�FRQVWUXWRUDV�SURFXUDP�EXVFDU�PHOKRU�H¿FLrQFLD�HP�VXDV�FRQV-
WUXo}HV� �QRV�SURMHWRV�KLGURVVDQLWiULRV��� DOPHMDQGR�PHQRU� FXVWR��PDV� VHP�
SHUGHU�D�TXDOLGDGH�HP�VHXV�HPSUHHQGLPHQWRV��$�H[HFXomR�GH�SURMHWRV�GH�
XP�VLVWHPD�KLGURVVDQLWiULR�GHYH�VHU�GDGR�XPD�PDLRU�DWHQomR��H�D�FRPSD-
WLELOL]DomR�GR�PHVPR�FRP�RV�GHPDLV�SURMHWRV�HQYROYLGRV�QD�REUD��SRLV�D�
KDUPRQLD�FRP�RV�GHPDLV�SURMHWRV�ID]�FRP�TXH�QmR�VHMDP�QHFHVViULDV�DOWH-
UDo}HV�GXUDQWH�D�H[HFXomR��%256$72�	�%$&.��
� 8P�GRV�IDWRUHV�TXH�LQÀXHQFLDP�QR�SURFHVVR�GD�EXVFD�GD�TXDOLGDGH�
p�D�IDOWD�GD�PmR�GH�REUD�TXDOL¿FDGD��DJUHJDGD�FRP�D�QHJOLJrQFLD�GR�LQVWD-
ODGRU��TXH�FRVWXPD�ID]HU�DGDSWDo}HV�SRU�VXD�FRQWD�VHP�VH�SUHRFXSDU�FRP�
RV� LPSDFWRV� FDXVDGRV� QDV� LQVWDODo}HV�� WUD]HQGR� DVVLP� IXWXUDV� SDWRORJLDV��
3RU� LVVR�� ID]�VH� QHFHVViULR� XP� DFRPSDQKDPHQWR� HVSHFLDOL]DGR�� GH� TXHP�
GRPLQH�DV�QRUPDV�WpFQLFDV��GXUDQWH�D�H[HFXomR�GDV�LQVWDODo}HV��DQDOLVDQGR�
D�SHUIRUPDQFH�GRV�RSHUiULRV��SDUD�TXH�VH�WHQKD�D�JDUDQWLD�GH�XP�VHUYLoR�GH�
TXDOLGDGH��SRLV��VHJXQGR�%RWHOKR�	�5LEHLUR�-XQLRU��������

A� TXDOLGDGH� QmR� p� XPD� XWRSLD�� HOD� p� SOHQDPHQWH� DWLQJtYHO��
EDVWDQGR�DSHQDV�DRV�UHVSRQViYHLV�SHOD�PHVPD�R�FXPSULPHQWR�
GDV�QRUPDV�GH�SURMHWR�H�R�GH�H[HFXomR��DOpP�GD�XWLOL]DomR�GH�
ERD�WpFQLFD�H�GH�PmR�GH�REUD�WUHLQDGD��%27(/+2��5,%(,52�
-81,25��������

� $�QRUPD�GH�GHVHPSHQKR�$%17��������������UHVVDOWDU�D�LPSRUWkQ-
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FLD�GDV�LQVWDODo}HV�FRP�UHIHUrQFLD�j�VD~GH�H�VHJXUDQoD�GRV�XVXiULRV��3UHYH-
QLQGR�IXWXUDV�SDWRORJLDV�H�UHWUDEDOKRV��YrP�VH�DSULPRUDQGR�QRYRV�PDWHULDLV�
H�SURFHVVRV�H[HFXWLYRV��FRP�R�LQWXLWR�GH�JDUDQWLU�XPD�PHOKRU�TXDOLGDGH�QDV�
LQVWDODo}HV�KLGURVVDQLWiULDV�
� $�JUDQGH�TXDQWLGDGH�GH�UHLQFLGrQFLD��JHUDGD�SHOD�Pi�H[HFXomR��VHUi�
DERUGDGD�SDUD�QtYHO�GH�FRQKHFLPHQWR�FRP�GHPRQVWUDo}HV�IRWRJUi¿FDV��SRLV�
SDUD�VH�WHU�UHVSRVWDV�H�UHVXOWDGRV�PDLV�FRQFUHWRV��R�LGHDO�VHULD�XPD�FROHWD�GH�
GDGRV�PDLRU��R�TXH�DFDUUHWDULD�HP�DQRV�GH�SHVTXLVD�SDUD�HIHLWR�FRPSDUDWLYR��
MXQWDPHQWH�FRP�UHODWyULRV�H�DFRPSDQKDPHQWR�GD�REUD��3RUpP�RV�DXWRUHV�
GHFLGLUDP�HP�FDUiWHU�LQIRUPDWLYR��DOHUWDU�H�DSUHVHQWDU�DRV�IXWXURV�H[HFXWR-
UHV�H�FOLHQWHV�¿QDLV��TXDLV�SDWRORJLDV�SRGHP�DSUHVHQWDU�HP�XPD�HGL¿FDomR�
TXDQGR�PDO�LQVWDODGD�H�WDPEpP�FRPR�HYLWDU�TXH�DV�PHVPDV�RFRUUDP�
� 2V�SUREOHPDV�FLWDGRV�H�DSUHVHQWDGRV��IRUDP�GHWHFWDGRV�DSyV�R�KDEL-
WH�VH�QXPD�REUD�UHVLGHQFLDO�QXP�FRQGRPtQLR�ORFDOL]DGR�QD�%DUUD�GD�7LMXFD��
5LR�GH�-DQHLUR�±�5-��RQGH�IRUDP�DFRPSDQKDGDV�DV�DWLYLGDGHV�GDV�LQVWDOD-
o}HV�KLGURVVDQLWiULDV��DWUDYpV�GD�RSRUWXQLGDGH�GH�HVWiJLR�
� $� IDOWD�GH�DFRPSDQKDPHQWR�� WUHLQDPHQWR�DGHTXDGR�GDV�HTXLSHV�H�
GHYLGR�D�YHORFLGDGH�GD�H[HFXomR�SDUD�HQWUHJD�GD�REUD��HWDSDV�H�WHVWHV�IRUDP�
GHL[DGRV�GH�VHU�UHDOL]DGRV��H�FRQIRUPH�RV�PRUDGRUHV�XWLOL]DYDP�R�VLVWHPD�
KLGURVVDQLWiULR��DV�SDWRORJLDV�HUDP�GHVFREHUWDV�H�HQWmR��D�HTXLSH�GH�PDQX-
WHQomR�WHULD�TXH�FRUULJLU�R�SUREOHPD�GHWHFWDGR��RV�TXDLV�IRUDP��WXERV�HQWX-
SLGRV�SRU�UHVWR�GH�REUD��HVWUDQJXODPHQWR�GRV�WXERV�GHYLGR�D�WHUPRIXVmR�WHU�
VLGR�IHLWD�FRP�D�WHPSHUDWXUD�HUUDGD��WXERV�PDO�VROGDGRV�
� 3RUWDQWR��D�PHWRGRORJLD�DSOLFDGD�SDUD�HVWH�HVWXGR��DOpP�GR�HVWXGR�
GH�FDVR�FRP�R�DX[tOLR�GH�DXWRUHV�GH�OLYURV�H�FRP�SHVTXLVDV�H�HVWXGRV�SDUD�
EDVH�FRPSDUDWLYD��WDPEpP�VHUi�DERUGDGD�XP�HVWXGR�GH�FDVR�HP�XPD�REUD�
GR�FRQGRPtQLR�UHVLGHQFLDO�
� 2�REMHWLYR�SULQFLSDO�GHVWH�HVWXGR��p�DQDOLVDU�RV�LPSDFWRV�H�WUDQVWRU-
QRV� FDXVDGRV� SHOD�Pi� H[HFXomR�GDV� LQVWDODo}HV� KLGURVVDQLWiULDV�� YLVDQGR�
DV�TXDOLGDGHV�GR�FRUSR�WpFQLFR��GH�SURMHWR�H�GD�PmR�GH�REUD��WHQGR�FRPR�
REMHWLYRV�HVSHFt¿FRV�
� ��'HPRQVWUDU�TXH�XP�DFRPSDQKDPHQWR�IHLWR�SRU�SUR¿VVLRQDLV�TXH�
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GRPLQHP�DV�QRUPDV�WpFQLFDV�H�GH�SURMHWR�ID]�D�GLIHUHQoD�QRV�UHVXOWDGRV�¿-
QDLV�
� ��&RQVFLHQWL]DU�D�UHVSHLWR�GRV�EHQHItFLRV�TXH�XPD�PmR�GH�REUD�TXD-
OL¿FDGD��WUHLQDGD��SRGH�SURSLFLDU�QD�GLPLQXLomR�GRV�LPSDFWRV�FDXVDGRV�SHOD�
Pi�H[HFXomR�GDV�LQVWDODo}HV�
� �� ,QGLFDU� FRPR� XWLOL]DU� DV� IHUUDPHQWDV� FRUUHWDPHQWH� SDUD� VH� ID]HU�
XPD�WHUPRIXVmR�GH�WXEXODo}HV�GH�SROLSURSLOHQR�
� ��'HPRQVWUDU�TXH�XP�SURMHWR�KLGURVVDQLWiULR� p� LQGLVSHQViYHO�SDUD�
TXDOTXHU�HGL¿FDomR��SRLV�HYLWDUi�LQ~PHURV�HUURV�QD�PRQWDJHP�GDV�LQVWDOD-
o}HV�

2. REVISÃO BIBLIOGÁFICA
2.1 Projetos Hidrossanitários: Recomendações 

AWULEXLQGR�FULWpULRV�SDUD�VH�GHVHQYROYHU�XPD�ERD�H[HFXomR��DQDOLVDQGR�
DOJXQV�WySLFRV�D�VHUHP�VHJXLGRV�GXUDQWH�R�DQGDPHQWR�H[HFXWLYR��SR-

GHP�WUD]HU�ERQV�UHVXOWDGRV��6HUi�DSUHVHQWDGR��UHFRPHQGDo}HV�QXPD�RUGHP�
JHQpULFD��SRLV�FDGD�SURMHWR�GHYHUi�FRQWHU�DV�VXDV�UHVSHFWLYDV�UHFRPHQGDo}HV�
HVSHFL¿FDV��HP�IXQomR�GDV�SDUWLFXODULGDGHV�SURSRVWDV��
6HJXQGR�%RWHOKR�	�5LEHLUR�-XQLRU���������RV�FULWpULRV�VREUH�DV�WXEXODo}HV�
H�DFHVVyULRV�HP�JHUDO��GHYHP�VH�DWHQWDU�SDUD�
� ��'HYHUmR�VHU�DGRWDGDV� LQFOLQDo}HV� OHYHV�QD�H[HFXomR�GRV� WUHFKRV�
KRUL]RQWDLV�GDV�WXEXODo}HV��GHFOLYLGDGH���GH�IRUPD�TXH�VHMD�UHGX]LGD�D�SRV-
VLELOLGDGH�GH�VH�JHUDU�EROKDV�HP�VHX�LQWHULRU�
� ��1mR�XWLOL]DU�FDOoRV�RX�JXLDV�QRV�WUHFKRV�HVWHQGLGRV�GDV�WXEXODo}HV��
HYLWDQGR�VH�SRQWRV�RQGH�SRVVDP�VXUJLU�GHVQLYHODPHQWRV�ORFDOL]DGRV�
� ��2EVHUYDU�D�SDVVDJHP�GH�WXEXODo}HV�HP�ORFDLV�VXMHLWRV�D�H[FHVVRV�
GH�DTXHFLPHQWR��FRPR�DTXHFHGRUHV��FKDPLQpV�HWF���RV�TXDLV�H[LJHP�FXLGD-
GRV�HVSHFLDLV�SDUD�D�VHJXUDQoD�GD�WXEXODomR�
� ��1mR�FRQMXJDU�LQVWDODo}HV�GH�F{PRGRV�GLIHUHQWHV�RX�GH�DQGDUHV�VR-
EUHSRVWRV��GHYHQGR�RV�PHVPRV�VHUHP�LQGHSHQGHQWHV��SRLV�HP�FDVR�GH�PD-
QXWHQomR��QmR�p�QHFHVViULR�VXVSHQGHU�R�IRUQHFLPHQWR�SDUD�R�RXWUR�F{PRGR�
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� ��1mR�FRQVHQWLU�FRP�HYHQWXDLV�FUX]DPHQWRV�GH� WXEXODomR�GH�iJXD�
IULD� FRP� WXEXODomR�GH�iJXD�TXHQWH��SURFXUDQGR� LVRODU�R� ORFDO�� HYLWDQGR�D�
FDOHIDomR�GD�WXEXODomR�GH�iJXD�IULD�
� ��/RJR�GHSRLV�GH�FRQFOXtGDV��FRORTXH�SOXJXHV�SOiVWLFRV�UHPRYtYHLV�
QDV�WXEXODo}HV�SDUD�SURWHomR�GD�PHVPD��EXFKDV�GH�SDSHO��SOiVWLFR�RX�PDGHL-
UD��GHVVD�PDQHLUD�SURWHJHQGR�DV�GD�HQWUDGD�GH�FRUSRV�HVWUDQKRV�
� ��([WHQV}HV� ORQJDV�QRV� UDPDLV�GHYHUmR�VHU�HYLWDGDV��H�TXDQGR�QH-
FHVViULR�WUDQVSDVVDU�REVWiFXORV��ID]r�OR�SRU�FLPD��HP�OLQKD�UHWD��HYLWDQGR�D�
IRUPDomR�GH�VLI}HV��LPSHGLQGR��GHVWD�IRUPD��D�IRUPDomR�GH�EROVD�GH�DU�QD�
WXEXODomR��YLGH�¿JXUD���

)LJXUD����5DPDLV�FRP�WUHFKR�ORQJRV��SHULJR�GH�VLQIRQDPHQWR�

)RQWH��%27(/+2�	�5,%(,52�-81,25�������

� ��e�LPSRUWDQWH�ORFDOL]DU�RV�WXERV�QD�SRVLomR�FRUUHWD��SRLV�HYLWDUi�SHU-
IXUDomR�DFLGHQWDO��FRQIRUPH�¿JXUD����REHGHFHQGR�VH�DR�SURMHWR�H��FDVR�HVWH�
VHMD�DOWHUDGR��DWXDOL]DU�RV�GHVHQKRV��'HVWH�PRGR��VHPSUH�IRUQHFHU�SODQWD�DRV�
XVXiULRV��$WHQWDU�VH�SDUD�IHFKDPHQWR�GDV�DEHUWXUDV�GD�DOYHQDULD�SDUD�SDVVD-
JHP�GRV�WXERV��XWLOL]DQGR�DUJDPDVVD�GH�FLPHQWR�H�DUHLD�QR�WUDoR�����SDUD�R�
SUHHQFKLPHQWR�

)LJXUD����3RVVLELOLGDGH�GH�SHUIXUDomR�GRV�WXERV��

)RQWH��%27(/+2�	�5,%(,52�-81,25�������

��$WHQWDU�SDUD�R�SRVVtYHO�FRQJHODPHQWR�GD�iJXD�QD�WXEXODomR��IDWR�HVWH�UDUR��



150
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

PDV�SURYiYHO�GH�RFRUUHU�QD�UHJLmR�VXO�GR�SDtV��/HPEUH�VH�TXH�D�iJXD��DR�VH�
FRQJHODU��VRIUH�DFUpVFLPR�GH�YROXPH��FRPSURYH�LVWR�REVHUYDQGR�RV�FXERV�
GH�JHOR� HP� VXD�JHODGHLUD�� H�� FRQVHTXHQWHPHQWH�� H[LVWH� R� ULVFR�GH� URPSL-
PHQWR� GD� WXEXODomR�� 3DUD� VH� HYLWDU� LVWR�� HIHWXDU� R� LVRODPHQWR� WpUPLFR� GD�
WXEXODomR�H[SRVWD��
��'LODWDomR�� DSHVDU� GDV� WXEXODo}HV� GH� 39&� SRVVXtUHP� XP� FRH¿FLHQWH� GH�
GLODWDomR� VHLV� YH]HV�PDLRU� TXH� R� DoR�� QR� FDVR� GH� WXEXODo}HV� H[SRVWDV� H��
HYHQWXDOPHQWH�VRE�D�DomR�GR�VRO��WXERV�GH�HVJRWRV��iJXDV�SOXYLDLV�HWF����D�
GLODWDomR�¿FD�HYLGHQFLDGD��3DUD�TXH�VH�WHQKD�XPD�RUGHP�GH�JUDQGH]D��QXPD�
WXEXODomR�FRP����P�GH�FRPSULPHQWR��XPD�YDULDomR�GH�WHPSHUDWXUD�GH����
�&��FRPXP�HP�QRVVR�SDtV��SURYRFD�XPD�YDULDomR�QR�FRPSULPHQWR�GD�RUGHP�
GH���FP��8PD�VROXomR�p�GDU�XPD�³IROJD´�QR�FRPSULPHQWR��LVWR�p��SHUPLWLU�
XPD� FHUWD� ÀH[LELOLGDGH�� GLVSRQGR�VH� RV� WXERV� OLJHLUDPHQWH� GHVDOLQKDGRV��
TXDQGR�HQWHUUDGRV��RX�FRP�DEDXODPHQWR��TXDQGR�DSDUHQWHV��&DVR�VHMD�SRV-
VtYHO��WDPEpP�SRGHP�VHU�XWLOL]DGDV�DV�³OLUDV´�VHPHOKDQWHV�jV�XWLOL]DGDV�SDUD�
WUDQVSRVLomR�GH�MXQWDV�GH�GLODWDomR�
��5HWUDomR��SHODV�PHVPDV�UD]}HV�GD�GLODWDomR��HP�YLUWXGH�GD�TXHGD�GH�WHP-
SHUDWXUD���WXERV�SRGHP�VRIUHU�FRPSUHVVmR��HP�ORQJDV�H[WHQV}HV��RFRUUHQGR�
SUREOHPDV�JHUDOPHQWH�QDV�H[WUHPLGDGHV��MXQWR�jV�FRQH[}HV��$�VROXomR�p�D�
PHVPD�GD�GLODWDomR�
��3HUGH�VH�D�FRORUDomR�GD�WXEXODomR�GH�39&�TXDQGR�H[SRVWD�DR�VRO��FRP�R�
SDVVDU�GR�WHPSR��$�UHVLVWrQFLD�GR�WXER�QmR�p�DIHWDGD�SRU�HVVH�IDWR��SRUpP��
DFDUUHWD�XP�PDX�DVSHFWR�YLVXDO��R�TXDO�SRGH�VHU�VDQDGR�FRP�SLQWXUD�SUpYLD��
FRP�D�WLQWD�DSURSULDGD�
�� 7UDQVSRVLomR� GH� HVWUXWXUDV�� QmR� WUDQVSDVVDU� HVWUXWXUDV� FRP� WXEXODo}HV��
VHP�TXH�LVWR�HVWHMD�SUHYLVWR�HP�SURMHWR��&DVR�SUHYLVWR��SUHSDUDU�R�ORFDO�FRP�
D�FRORFDomR�GH� WXEXODomR�GH�GLkPHWUR�PDLRU� �FDPLVD��� GH�PRGR�D� MDPDLV�
HQJDVWDU�D�WXEXODomR�FRP�D�HVWUXWXUD��SHUPLWLQGR�VXD�PRYLPHQWDomR��)LJXUD�
���
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)LJXUD����'H¿FLrQFLD�GH�FRQVWUXomR��WXERV�WUDQVSRQGR�DV�HVWUXWXUDV��

)RQWH��%27(/+2�	�5,%(,52�-81,25�������

��$�LQVWDODomR�GH�H[WHQVmR�HP�DFOLYH�GHYHUi�VHU�HYLWDGD��HP�UHODomR�DR�ÀX[R�
GD�iJXD��4XDQGR�IRU�LQHYLWiYHO�HVWD�VLWXDomR��R�SRQWR�PDLV�DOWR�GHYH�VH�OR-
FDOL]DU�QD�SUySULD�SHoD�GH�XWLOL]DomR�H��FDVR�LVWR�QmR�VHMD�SRVVtYHO��GHYH�VH�
LQVWDODU�GLVSRVLWLYR�SDUD�HOLPLQDomR�GR�DU��YHQWRVD��SRU�H[HPSOR���QR�SRQWR�
PDLV�HOHYDGR�
��$V�WXEXODo}HV�GH�iJXD�IULD�QmR�SRGHP�VHU�LQVWDODGDV�HP�FRQWDWR�RX�QR�LQWH-
ULRU�GH�FDL[DV�GH�HVJRWR��YDODV�GH�LQ¿OWUDomR��IRVVDV��VXPLGRXURV��DWHUURV�VD-
QLWiULRV��GHSyVLWRV�GH�OL[R�H�HWF���%27(/+2�	�5,%(,52�-81,25��������
� 1R�¿QDO�GD�REUD��GH�DFRUGR�FRP�D�$%17�1%5������������� LWHP�
��������RV�H[HFXWRUHV�GDV�LQVWDODo}HV��KLGUiXOLFDV��HOpWULFDV�H�D�JiV��GHYHP�
HQWUHJDU�PDQXDO� VLPSOL¿FDGR�GD� RSHUDomR� H�PDQXWHQomR�GRV� HTXLSDPHQ-
WRV� LQVWDODGRV�� SDUD� XWLOL]DomR�GRV�XVXiULRV� RX� UHVSRQViYHO� SHOD� RSHUDomR�
H�PDQXWHQomR��'LVSRQLELOL]DQGR�RV�GHVHQKRV� DV�EXLOW�� LVWR� p�� FRPR�FRQV-
WUXtGRV��TXH�WHP�FRPR�¿QDOLGDGH�RULHQWDU�IXWXUDV�PDQXWHQo}HV��SHUPLWLQGR�
DOWHUDo}HV�VRPHQWH�FRP�DXWRUL]DomR�WpFQLFD�GR�SURMHWLVWD��WHQGR�HP�YLVWD�D�
GH¿QLomR�H�R�UHVJXDUGR�GD�UHVSRQVDELOLGDGH�SHODV�DOWHUDo}HV�
� 2�SURMHWR�DV�EXLOW��FRQVWLWXL�VH�GH�WRGDV�DV�DWXDOL]Do}HV�GRV�SURMHWRV�
H[HFXWLYRV��HP�TXH�WRGDV�DV�DOWHUDo}HV�TXH�VXUJLUHP�QR�GHFRUUHU�GD�REUD��
DSyV�R�WHUPLQR�HVWHMDP�UHSUHVHQWDGDV�FRQIRUPH�H[HFXWDGR�

2.2 Diretrizes para Elaboração de Projetos Hidrossanitários

A FRQVWUXomR�FLYLO�HYROXLX�PXLWR�DR�ORQJR�GR�WHPSR��H�FRP�D�HYROXomR�YHLR�D�QHFHVVLGDGH�GH�PHOKRUDU�FDGD�YH]�PDLV�R�SURFHVVR�H[HFXWLYR�
GD�PHVPD��RX�VHMD��LQGHSHQGHQWHPHQWH�GR�WDPDQKR�GD�FRQVWUXomR��VHMD�HOD�
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GH�SHTXHQR��PpGLR�RX�JUDQGH�SRUWH��p�LQGLVSHQViYHO�VH�REWHU�SURMHWRV�TXH�
GLUHFLRQHP�WDQWR�R�FRUSR�WpFQLFR�TXDQWR�RV�RSHUiULRV�TXH�LUmR�H[HFXWDU�RV�
VHUYLoRV��&$59$/+2�-Ò1,25��������
7HQGR�LVVR�FRPR�SUHPLVVD��DVVLP�WDPEpP�FRPSHWH�SDUD�iUHD�GDV�LQVWDOD-
o}HV�KLGURVVDQLWiULDV��TXH�UHTXHU�XP�SURMHWR�VLPSOHV��EHP�UHSUHVHQWDGR�JUD-
¿FDPHQWH��REMHWLYR�H�FRP�ULTXH]D�GH�GHWDOKHV�SDUD�HYLWDU�TXDOTXHU�G~YLGD�
QD�KRUD�GD�PRQWDJHP��&$59$/+2�-Ò1,25��������
� 2V� GHVHQKRV� GDV� LQVWDODo}HV� EDVHLDP�VH� QR� SURMHWR� DUTXLWHW{QLFR��
SRUWDQWR��XP�SURMHWR�EHP�UHVROYLGR��FRP�DV�SHoDV�VDQLWiULDV�H�RV�HTXLSD-
PHQWRV�FRUUHWDPHQWH�GH¿QLGRV�H�ORFDOL]DGRV��SRQWRV�GH�iJXD�GHYLGDPHQWH�
FRWDGRV�FRP�D�XWLOL]DomR�GR�VLVWHPD�GH�HL[RV�ORQJLWXGLQDLV�H�WUDQVYHUVDLV��DR�
ORQJR�GDV�SDUHGHV�H�RX�SLODUHV��p�FRQGLomR�EiVLFD�SDUD�FRQVHJXLU�XP�OHLDXWH�
DGHTXDGR�SDUD�D�IXWXUD�HODERUDomR�GR�SURMHWR�GH�LQVWDODo}HV��&$59$/+2�
-Ò1,25��������
� 2� SURMHWR� GDV� LQVWDODo}HV�� YLVDQGR� XPD� H[FHOrQFLD� LQWHUSUHWDWLYD��
GHYHUi� WHU�R�GLPHQVLRQDPHQWR�GDV� WXEXODo}HV�GR�VLVWHPD�SUHGLDO�GH�iJXD�
H�GHYH�VHU�IHLWR�GH�DFRUGR�FRP�D�$%17�1%5�������WRPDQGR�FRPR�EDVH�
jV�YD]}HV�GH�SURMHWR�DOL�LQGLFDGDV�H�UHVSHLWDQGR�DV�SUHVV}HV�PtQLPDV�¿[D-
GDV�SDUD�RV�GLYHUVRV�SRQWRV�GH�XWLOL]DomR�SUHVHQWHV�QD�HGL¿FDomR��PHPRULDO�
GHVFULWLYR��LQGLFDQGR�RV�VHUYLoRV�D�VHUHP�H[HFXWDGRV��TXDLV�PDWHULDLV�VHUmR�
HPSUHJDGRV��SDUD�TXH�QmR�KDMD�G~YLGDV�H�OHYH�R�LQVWDODGRU�D�ID]HU�TXDOTXHU�
WLSR�GH�LPSURYLVDomR�RX�UHDGHTXDomR�GR�ORFDO�VHP�FRQVXOWD�SUpYLD�DRV�SUR-
¿VVLRQDLV�KDELOLWDGRV�SDUD�ID]HU�DV�PRGL¿FDo}HV�FDVR�VHMD�QHFHVViULR��SRLV�
WRPDQGR�D�GHFLVmR�HUUDGD�SRU�SDUWH�GR�RSHUDGRU�VHP�R�FRQKHFLPHQWR�WpFQL-
FR��FRPSURPHWHUi�R�UHVXOWDGR�GHVHMDGR��%27(/+2�	�5,%(,52�-81,25��
������
� (QWUHWDQWR��DOpP�GR�FRQKHFLPHQWR�GH�SURMHWR��p�LQGLVSHQViYHO�R�GR-
PtQLR�GRV�PDWHULDLV�XWLOL]DGRV��9LVWR�TXH�� FRP�R�DYDQoR� WHFQROyJLFR�GDV�
LQVWDODo}HV�� R�PHVPR� WURX[H� FRQVLJR� D� LPSODQWDomR� GH� QRYRV�PDWHULDLV��
FRPR�SRU�H[HPSOR�R�335��3ROLSURSLOHQR�&RSROtPHUR�5DQGRP�±�WLSR��

8P�QRYR�PDWHULDO�HVSHFL¿FR�SDUD�XVR�HP� WXERV�H�FRQH[}HV�
FKHJRX�UHFHQWHPHQWH�DR�PHUFDGR�EUDVLOHLUR��7UDWD�VH�GR�335��
SURYHQLHQWH� GR� SHWUyOHR�� 2� SROLSURSLOHQR� &RSROtPHUR� 5DQ-
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GRP�±�7LSR����RX�335��p�XPD�UHVLQD�GH�~OWLPD�JHUDomR�H�R�
TXH� H[LVWH� GH�PDLV�PRGHUQR� HP� FRQGXomR� GH� iJXD� TXHQWH��
$OpP�GD�PtQLPD�QHFHVVLGDGH�GH�PDQXWHQomR�H�D�SUDWLFLGDGH�
GDV�LQVWDODo}HV�HVWH�VLVWHPD�LQWHOLJHQWH�GH�FRQGXomR�GH�iJXD�
IULD�H�TXHQWH�DSUHVHQWD�DOJXPDV�YDQWDJHQV�HP�UHODomR�DRV�WX-
ERV�PHWiOLFRV�WDLV�FRPR��UHVLVWrQFLD�j�iJXD�TXHQWH�VHP�ULVFR�
GH�YD]DPHQWRV��DXVrQFLD�GH�WR[LGDGH�D�VXD�ORQJD�YLGD�~WLO�HP�
FRQGLo}HV�H[WUHPDV��2�PDWHULDO�IHLWR�HP�335�p�SURMHWDGR�SDUD�
GXUDU� ��� DQRV� VHP�DSUHVHQWDU� TXDOTXHU� WLSR� GH� FRUURVmR� RX�
SHUIXUDomR�GDV� WXEXODo}HV��FRQIRUPH�DV�PDLV� ULJRURVDV�QRU-
PDV�HXURSHLDV��,62��������&$59$/+2�-Ò1,25��������

� 3RUWDQWR��GHL[DQGR�GH�ODGR�D�XWLOL]DomR�GR�PDWHULDO�GH�IHUUR�IXQGLGR��
TXH�FRP�R�WHPSR�DSUHVHQWDYD�ULVFRV�Wy[LFRV�GHYLGR�D�R[LGDomR�GDV�SDUHGHV�
GRV�WXERV�H�HQIUDTXHFLPHQWR�GR�UDPDO��JHUDQGR�PDQXWHQo}HV�FRQVWDQWHV�R�
TXH�HOHYD�R�FXVWR�EHQHItFLR�GD�XWLOL]DomR�GHVWH�WLSR�GH�PDWHULDO��WHQGR�WDP-
EpP�FRPR�XP�GRV�IDWRUH�QHJDWLYRV��XP�PDQXVHLR�FRPSOH[R�

2.3 Normas Técnicas

2�SURMHWR�H�D�H[HFXomR�GRV�VLVWHPDV�KLGURVVDQLWiULRV�GHYHP�VHJXLU�DV�UHFRPHQGDo}HV�GDV�VHJXLQWHV�QRUPDV��1%5�������1%5�������1%5�
�����H�1%5�������
$�TXDOLGDGH�GR�SURMHWR�H�GD�H[HFXomR�GRV�VLVWHPDV�KLGURVVDQLWiULRV�GHYH�
JDUDQWLU�D�GXUDELOLGDGH�GDV�PHVPDV�QR�TXH�VH�UHIHUH�j�PDQXWHQomR�GDV�VXDV�
IXQo}HV�HVVHQFLDLV��GXUDQWH�VXD�YLGD�~WLO��HP�FRQGLo}HV�QRUPDLV�GH�XVR�H�
RSHUDomR�

2.4 Diversos tipos de Materiais empregado nas Instalações Prediais.

7HU�ERD�HVWDQTXHLGDGH�p�XPD�GDV�SULQFLSDLV�FDUDFWHUtVWLFDV�H[LJLGD�QD�
KRUD�GH�GH¿QLU�R�WLSR�GH�PDWHULDO�D�VHU�XWLOL]DGR�QDV�LQVWDODo}HV��DOpP�

GHVWD� FDUDFWHUtVWLFD�� SRGH�VH� FLWDU�� DOWD� UHVLVWrQFLD�� JUDQGH� GXUDELOLGDGH� H�
ERD�WUDEDOKDELOLGDGH�
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3DUD�VH�FKHJDU�D�HVWDV�SURSULHGDGHV��HQFRQWUDP�VH�GLVSRQtYHLV�XPD�DPSOD�
YDULHGDGH�GH�PDWpULDV�SULPDV��GHVGH�RV�Mi�FRQKHFLGRV�WXERV�GH�39&��SROL-
FORUHWR�GH�YLQLOD���DRV�PDLV�UHFHQWHV�ODQoDPHQWRV�3(;��SROLHWLOHQR�UHWLFXOD-
GR��H�335��SROLSURSLOHQR�FRSROtPHUR�UDQGRP���GHQWUH�RXWURV���$0$1&2��
������

2.4.1 PVC (Policloreto de Vinila)

*UDGDWLYDPHQWH�R�WXER�GH�39&�IRL�VXEVWLWXLQGR�RV�WXERV�GH�DoR�JDOYD-
QL]DGR��TXH�HUD�R�WLSR�GH�PDWHULDO�PDLV�XWLOL]DGRV�DWp�D�GpFDGD�GH�����

$WXDOPHQWH�R�SROLFORUHWR�GH�YLQLOD�p�R�PDWHULDO�PDLV�XWLOL]DGR�TXDQGR�VH�
WUDWD�GH�LQVWDODo}HV�KLGURVVDQLWiULDV��&5('(5��������
6HJXQGR�&UHGHU� ��������RV� WXERV� UtJLGRV� VmR� IDEULFDGRV�HP�QRVVR�SDtV�D�
SDUWLU�GR�SROLSURSLOHQR�RX�GR�FORUHWR�GH�SROLYLQLOD��39&���GHULYDGR�GR�LQ-
JOrV�SRO\YLQ\O�FKORULGH��(VVD�PDWpULD�SOiVWLFD�p�REWLGD�SRU�SROLPHUL]DomR�GR�
FORUHWR�GH�YLQLO�PRQ{PHUR��TXH�p�IDEULFDGR�D�SDUWLU�GR�HWLOHQR�RX�DFHWLOHQR�
�GHULYDGRV� GR� SHWUyOHR�� H� GR� FORUR� RX� iFLGR� FORUtGULFR� �GHULYDGRV� GR� VDO�
PDULQKR���2�SURFHVVR�p�UHDOL]DGR�HP�DXWRFODYHV�FRP�WHPSHUDWXUD�H�SUHVVmR�
FRQWURODGDV�SDUD�GDU�D�FRQVLVWrQFLD�H[LJLGD�QDV�HVSHFL¿FDo}HV�

2.4.2 PEX (Polietileno reticulado)

&RP�FRQH[}HV�PHWiOLFDV�GR�WLSR�DQHO�GHVOL]DQWH��VOLGH�¿W��p�XP�WLSR�GH�
WXER��)LJXUD�����PDLV�ÀH[tYHO�H�p�IDEULFDGR�D�SDUWLU�GH�SROLHWLOHQR�UH-

WLFXODGR��6mR�DOWDPHQWH�UHVLVWHQWHV�j�SUHVVmR�H�D�DOWD�WHPSHUDWXUD��SRU�LVVR�
VmR� LQGLFDGRV� WDQWR� SDUD� LQVWDODomR�GH� iJXD� IULD� H� TXHQWH��8PD�GDV� VXDV�
SULQFLSDLV�FDUDFWHUtVWLFDV�p�D�VXD�ÀH[LELOLGDGH��SRLV�p�FDSD]�GH�ID]HU�FXUYDV��
GLPLQXLQGR�DVVLP�D�XWLOL]DomR�GH�FRQH[}HV�H�R� WHPSR�GH� LQVWDODomR��GHL-
[DQGR�D�iJXD�FRP�XPD�PHOKRU�ÀXLGH]�GLPLQXLQGR�DVVLP�DV�SHUGDV�GH�FDUJD�
�$0$1&2��������
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)LJXUD�����3(;�H�VXDV�FRQH[}HV

 

)RQWH��$PDQFR�������

2.4.3 PPR (Polipropileno Copolímero Random – tipo 3)

e�XPD�UHVLQD�GH�~OWLPD�JHUDomR�H�R�TXH�H[LVWH�GH�PDLV�PRGHUQR�HP�FRQ-
GXomR�GH�iJXD�TXHQWH��p�SURYHQLHQWH�GR�SHWUyOHR��

2�335�p�XP�WXER��)LJXUD�����IDEULFDGR�FRP�XP�WLSR�GH�PDWHULDO�LQRYDGRU��
R�SROLSURSLOHQR�FRSROtPHUR�UDQGRP��(OH�p�XWLOL]DGR�SDUD�DV�LQVWDODo}HV�SUH-
GLDLV�GH�iJXD�IULD�H�TXHQWH��RQGH�VH�p�H[LJLGR�XP�ERP�GHVHPSHQKR�H�GXUD-
ELOLGDGH��HP�SUXPDGDV�GH�HGL¿FDo}HV�FRPHUFLDLV�H�UHVLGHQFLDLV��7DPEpP�p�
PXLWR�XWLOL]DGR�HP�LQVWDODo}HV�QDYDLV�H�LQGXVWULDLV��&DUYDOKR�-~QLRU�������

)LJXUD�����7XER�335�H�FRQH[}HV

 

)RQWH��$PDQFR�������

3. ESTUDO DE CASO

A HODERUDomR�GR�DUWLJR��VH�WUDWD�GR�HVWXGR�GH�FDVR�RFRUULGR�QR�FRQGRPt-QLR�UHVLGHQFLDO��RQGH�HP�XPD�RSRUWXQLGDGH�GH�HVWiJLR��S{GH�VH�REVHU-
YDU�GLDQWH�GRV�DSDUHFLPHQWRV�GDV�SDWRORJLDV�JHUDGDV�SRU�IDOKDV�GH�H[HFX-
omR��FRRUGHQDomR�GH�HTXLSHV�H�SURMHWRV�PDO�HODERUDGRV��LQ~PHURV�LPSDFWRV�
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QHJDWLYRV��JHUDQGR�UHWUDEDOKRV�HP�WRGR�R�HPSUHHQGLPHQWR�
� 'H�DFRUGR�FRP�D�1%5�������$%17��������S�����LWHP�������$�TXD-
OLGDGH�GR�VLVWHPD�GHYH�VHU�JDUDQWLGD�HP�WRGDV�DV�IDVHV�GR�VLVWHPD��FRPSUH-
HQGHQGR��SURMHWR��PDWHULDO��H[HFXomR��XVR��RSHUDomR�H�PDQXWHQomR��2�WHPD�
IRL�EDVHDGR�QD�D¿UPDomR�GD�QRUPD��REVHUYDGR�GXUDQWH� H� DSyV�R� WpUPLQR�
GD�REUD��TXH�R�PpWRGR�DSOLFDGR�QD�H[HFXomR�HVWHYH�HP�GHVDFRUGR�FRP�D�
QRUPD��&RQIRUPH�DV�¿JXUDV���H����GHPRQVWUDP�D�YLVmR�GH�TXH�D�TXDOLGDGH�
QmR�IRL�JDUDQWLGD�GXUDQWH�D�H[HFXomR��R�TXH�LQWHUIHULX�HP�RXWUDV�HWDSDV�GD�
FRQVWUXomR�GHYLGR�R�UHWUDEDOKR�SDUD�FRUUHomR�GRV�HUURV�

)LJXUD����7XEXODomR�HQWXSLGD�SRU�GHVFDUWH�������)LJXUD����7XEXODomR�REVWUXtGD�SRU�HOHYDomR
LQGHYLGR��GH��UHVWR��GH�REUD��RX��VXMHLUD��QR������GD�WHPSHUDWXUD�GR�WHUPRIXVRU
UHVHUYDWyULR��

                               

                     

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

3.1 Como evitar a má execução das Instalações Hidrossanitárias

&RP�R�GHVHQYROYLPHQWR�GD�REUD��D�EXVFD�SRU�UHVXOWDGR�LPHGLDWRV��SUD-
]RV�FXUWRV�SDUD�D�H[HFXomR��RX�DWp�PHVPR�XP�LPSXOVLRQDPHQWR�SDUD�

TXH�R�HPSUHHQGLPHQWR�VHMD�HQWUHJXH�DQWHV�GR�SUHYLVWR��REVHUYD�VH�LQ~PHURV�
SUREOHPDV�H[HFXWLYRV�SURYHQLHQWHV�GH�HUURV�QD�LQVWDODomR�KLGURVVDQLWiULR��
� 'H�DFRUGR�FRP�%RWHOKR�	�5LEHLUR�-~QLRU���������D�VHomR�GRV�FULWp-
ULRV�GH�H[HFXomR�DSUHVHQWD�XPD�OLVWD�GH�SURFHGLPHQWRV�D�VHUHP�REVHUYDGRV�
H�PRVWUD�FRPR�HYLWDU�RV�HUURV�PDLV�FRPXQV�UHIHUHQWHV�D�iJXD�IULD��HVJRWR�H�
iJXDV�SOXYLDLV�
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3.2 Controle da execução da instalação

6HJXQGR�%RWHOKR�	�5LEHLUR�-~QLRU��SDUD�R�FRQWUROH�GD�H[HFXomR�GD�LQVWD-
ODomR��VHJXH�VH�DOJXQV�FULWpULRV�WpFQLFRV�

� ��&RPSDUH�RV�SURMHWRV��GHWDOKHV�H[HFXWLYRV��D¿P�GH�TXH�TXDLVTXHU�
GLYHUJrQFLDV�VHMDP�FRUULJLGDV�SUHYLDPHQWH��HYLWDQGR�TXH�R�PHVPR�Yi�SDUD�
R�FDPSR�FRP�HUURV�
� ��&RQWUROH�D�FKHJDGD�GH�PDWHULDO�QD�REUD��YHUL¿FDQGR�VH�HVWmR�GH�
DFRUGR�FRP�D�GHVFULPLQDomR�GR�SURMHWR�
� ��$QDOLVDU�DV�FODVVHV��GLPHQV}HV�H�SURSULHGDGHV�GRV�PDWHULDLV�
� �� 3UHYHU� QDV� SODQWDV� GH� I{UPDV�GH� FRQFUHWR� DUPDGR�� DV� DEHUWXUDV��
IHQGDV��SDUD�R�LVRODPHQWR�H�LQVWDODomR�GRV�SDVVDQWHV�
� ��&RQYHUWHU�R�FDQWHLUR�GH�REUD�HP�FHQWUR�GH�WUHLQDPHQWR�H�DSHUIHL-
oRDPHQWR�GD�PmR�GH�REUD�VLPSOHV�
� 7RGDV�DV�SDUWHV�HQYROYLGDV�QD�HGL¿FDomR��GHYHUmR�VHJXLU�H[DWDPHQWH�
R�SURMHWR��OHYDQGR�HP�FRQVLGHUDomR�TXH�RV�PDWHULDLV�HPSUHJDGRV�SUHFLVDUmR�
VHU�QRUPDWL]DGRV�FRQIRUPH�D�1%5��������$%17��������LWHP�������2�GL-
PHQVLRQDPHQWR�GRV�FRQGXWRUHV�KRUL]RQWDLV�GH�VHomR�FLUFXODU�GHYH�VHU�IHLWR�
SDUD�HVFRDPHQWR�FRP�OkPLQD�GH�DOWXUD�LJXDO�D�����GR�GLkPHWUR�LQWHUQR��'��
GR�WXER��(�TXH�VHXV�IDEULFDQWHV�VHMDP�GHYLGDPHQWH�FRQKHFLGRV�QR�PHUFDGR�
H�TXH�WDPEpP�IRUQHoD�XPD�DVVLVWrQFLD�WpFQLFD�
�� 2V� RSHUDGRUHV� GHYHUmR� VHU� GHYLGDPHQWH� KDELOLWDGRV��$WXDOPHQWH��
H[LVWH�D�SRVVLELOLGDGH�GH�DSHUIHLoRDPHQWR�QRV�JUDQGHV�FHQWURV��GH�FXUVRV�
FRP�DOWD�TXDOLGDGH�H�H[FHOrQFLD��GH�PDQXDLV�H�FDWiORJRV�GRV� IDEULFDQWHV��
D¿P�GH�DX[LOLDU�QD�H[HFXomR�
� $SHVDU�GLVVR��R�TXH�VH�WHP�YLVWR�p�XP�GHVFRQWUROH�OLJDGR�GLUHWDPHQ-
WH�DR�DFRPSDQKDPHQWR�GDV�DWLYLGDGHV�GHVHQYROYLGDV�HP�FDPSR��$JUHJDGR�
VLPLODUPHQWH�DR�PDQXVHLR� LQFRUUHWR�GDV�IHUUDPHQWDV�SDUD� WHUPRIXVmR�GDV�
FRQH[}HV�GRV� WXERV�335�SRU� H[HPSOR�� TXH�TXDQGR� IXQGLGRV� HUUDGR�� WUD]�
SDWRORJLDV��UHWUDEDOKR�H�SUHMXt]R��)LJXUDV���H����
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� )LJXUD����(UUR�GH�WHUPRIXVmR���� )LJXUD����(UUR�GH�WHUPRIXVmR����

 

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

  
� 3RUpP��DOJXQV�IRUQHFHGRUHV�GLVSRQLELOL]DP�HP�VHXV�VLWHV�XP�PDQX-
DO�FRP�LQVWUXo}HV�GH�PRQWDJHP��SDUD�TXH�HUURV�FRPXQV�GHPRQVWUDGRV�QDV�
¿JXUDV���H���VHMDP�HYLWDGRV�

3.3 Montagem da Instalação

A PRQWDJHP��HVWi�UHODFLRQDGD�FRP�SURFHVVRV�TXH�GHYHP�VH�WRUQDU�KiEL-WRV�GLiULRV�QR�FRWLGLDQR�GR�LQVWDODGRU��2�PHVPR�WHUi�FRPR�SUHPLVVD�
REHGHFHU�jV�UHJUDV�GH�PDQXVHLR�GR�DSDUHOKR�GH�WHUPRIXVmR�GRV�WXERV��SDUD�
TXH�HUURV�VHMDP�HYLWDGRV��R�TXH�DFDUUHWDULD�QR�DSDUHFLPHQWR�GH�IXWXUDV�SD-
WRORJLDV��FDVR�QmR�IRVVHP�UHVSHLWDGDV���7,*5(��������
� &RPR� WDPEpP�� HQWHQGH�VH�TXH� p�REULJDWyULR� OLPSDU�R� WHUPRIXVRU�
FRP�iOFRRO�DQWHV�GH�LQLFLDU�D�RSHUDomR��XWLOL]DU�XPD�WHVRXUD�GH�FRUWH�SDUD�
RV�WXERV�FRP�ELWRODV�PHQRUHV�H�R�FRUWD�WXERV�SDUD�DV�WXEXODo}HV�GH�PDLRU�
GLkPHWUR��(OLPLQDQGR�DV�UHEDUEDV�DSyV�RV�FRUWHV��SRLV�SRGHULD�LPSOLFDU�QD�
H¿FiFLD�GD� IXVmR�GD� WXEXODomR��7DQWR�D�SRQWD�GR� WXER��TXDQWR�D�EROVD�GH�
FRQH[mR�GHYHUi�WDPEpP��VHU�OLPSD�DQWHV�GH�VHUHP�XQLGRV�
� $OpP�GLVVR��p�LPSRUWDQWH��PDUFDU�QD�H[WUHPLGDGH�GR�WXER�D�SURIXQ-
GLGDGH�GD�EROVD�GH�FRQH[mR��H�DSyV�DWLQJLU�D�WHPSHUDWXUD�GH�DTXHFLPHQWR�GR�
WHUPRIXVRU������&���R�WXER�H�D�FRQH[mR�GHYHUmR�VHU�LQWURGX]LGRV�HP�VHXV�
UHVSHFWLYRV�ERFDLV��$�FRQH[mR�GHYH�FREULU�WRWDOPHQWH�D�IDFH�PDFKR�GR�ERFDO�
H�R�WXER�QmR�GHYH�XOWUDSDVVDU�D�PDUFDomR�IHLWD��R�WHPSR�GH�DTXHFLPHQWR�GR�
WHUPRIXVRU�p�GH���D���PLQXWRV��3RU�¿P��UHWLUDU�VLPXOWDQHDPHQWH�R�WXER�H�D�
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FRQH[mR�GR�WHUPRIXVRU�TXDQGR�GHFRUUHU�R�WHPSR�PtQLPR�GH�DTXHFLPHQWR��
FRQIRUPH�D�WDEHOD�����7,*5(��������

7DEHOD���7HPSR�GH�IXVmR�

)RQWH��$GDSWDGR�GH�$PDQFR�������

� $SyV�D�UHWLUDGD�GR�WXER�H�GD�FRQH[mR�GR�WHUPRIXVRU��D�SRQWD�GR�WXER�
GHYHUi�VHU�LQWURGX]LGD�QD�EROVD�DWp�R�¿QDO�GD�FRQH[mR�IRUPDGR�SHOR�DTXH-
FLPHQWR��UHVSHLWDQGR�R�LQWHUYDOR�SDUD�DFRSODPHQWR��H�¿QDOL]DQGR�DVVLP��R�
SURFHVVR�GH�PRQWDJHP��$0$1&2��������
� 3RGH�VH�REVHUYDU�TXH�QR�SURFHVVR�GH�SURGXomR��WRGDV�DV�SDUWHV�HQ-
YROYLGDV�QD�REUD��VmR�LQVWUXtGDV��HYLWDQGR�TXDOTXHU�WLSR�GH�G~YLGD�QD�PRQ-
WDJHP�H�QDV� LQVWDODo}HV�GDV� WXEXODo}HV��HQWUHWDQWR��H[LVWH�RXWUR� IDWRU�TXH�
SRGH�DSUHVHQWDU�IXWXURV�SUREOHPDV��TXH�p�D�LQWHUIHUrQFLD�GH�RXWURV�VLVWHPDV��
FRPR�SRGHPRV�YHU�QDV�¿JXUDV���H���

�����)LJXUD����,QWHUIHUrQFLD�GR�VLVWHPD�KLGURVVDQLWiULR����)LJXUD����,QWHUIHUrQFLD�GR�VLVWHPD���

� � � �������������KLGURVVDQLWiULR           

       

�����������)RQWH��$UTXLYR�SHVVRDO�����������������)RQWH��$UTXLYR�SHVVRDO�������

� /RJR�� DV� LQWHUIHUrQFLDV� H[SUHVVDV� QDV� ¿JXUDV� �� H� �� HYLGHQFLDP� D�
QHJOLJrQFLD� GR� TXH� IRL� SURSRVWR� HP�SURMHWR�� WDPEpP�H[S}H� D� QHFHVVLGD-
GH�GH�XP�DFRPSDQKDPHQWR�PDLV�SUy[LPR�GR�FRUSR� WpFQLFR�GHYLGDPHQWH�
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DFRPSDQKDGD�GRV�SURMHWRV�GH�iUHDV�PROKDGDV��MXQWDPHQWH�FRP�R�GDV�LQVWD-
ODo}HV�HOpWULFDV�D¿P�GH�FRPSDUi�ORV�SDUD�YHUL¿FDU�VH�KRXYH�LQWHUIHUrQFLDV�
GRV�VLVWHPDV�SDUD�TXH�IRVVHP�FRUULJLGRV�DQWHV�GH�LU�SDUD�H[HFXomR��$OpP�GH�
TXH�D�SUySULD�PmR�GH�REUD�SRGH�VDERWDU�D�H[HFXomR��VDEHQGR�TXH�VH�WUDWD�GH�
LQVWDODomR�QmR�YLVtYHLV��PDV�TXH�QR�SyV�REUD�SRGHUi�DSUHVHQWDU�SDWRORJLDV�
TXH�IDUmR�FRP�TXH�R�{QXV�GD�HTXLSH�GH�PDQXWHQomR�VH�HOHYH�FRQVLGHUDYHO-
PHQWH��WUD]HQGR�FRQVLJR�R�WUDQVWRUQR�H�D�LQVDWLVIDomR�GR�SURSULHWiULR������

4. CONCLUSÃO

3RUWDQWR��DV�LQVWDODo}HV�KLGURVVDQLWiULDV�QHP�VHPSUH�VmR�H[HFXWDGDV�FRP�
D�PHVPD�LPSRUWkQFLD�H�DWHQomR�FRPR�p�GHYLGR��e�QHFHVViULR�HQWHQGHU�

TXH�D�PDLRULD�GRV�HUURV�GHFRUUHP�GD�Pi�H[HFXomR�H�LQWHUSUHWDomR�GRV�SUR-
MHWRV�H�p�QHVVD�IDVH�RQGH�VH�GHYH�WHU�D�PDLRU�DWHQomR�H�IRFR��SRLV�XP�SURMHWR�
EHP�HODERUDGR��WHP�FRPR�REMHWLYR�¿QDO��LPSDFWDU�SRVLWLYDPHQWH�QD�H[HFX-
omR�H�TXDOLGDGH�GH�XPD�REUD�
� ,QYHVWLU�HP�WUHLQDPHQWR�GDV�HTXLSHV�GH�FDPSR��DOpP�GH�JHUDU�HQ-
WHQGLPHQWR�GR�TXH�IRL�SURSRVWR�HP�SURMHWR�DRV�UHVSRQViYHLV�SHOD�H[HFXomR��
WDPEpP�WHUi�FRPR�UHVXOWDGR�¿QDO��H[FHOrQFLD�GDV�LQVWDODo}HV��WHQGR�HFRQR-
PLD�GH�WHPSR�H�UHFXUVRV�¿QDQFHLURV�SDUD�IXWXUDV�PDQXWHQo}HV�FRUUHWLYDV��
(QWUHWDQWR�VmR�SRXFDV�DV�HPSUHVDV�TXH�HVWmR�GLVSRVWDV�D�ID]HU�HVVH�WLSR�GH�
LQYHVWLPHQWR�WpFQLFR��SRLV�R�PHVPR�HVWi�HQWUHODoDGR�FRP�R�WHPSR��TXH�p�R�
YLOmR�GH�TXDOTXHU�HPSUHHQGLPHQWR�TXDQGR�R�FURQRJUDPD�GH�DWLYLGDGHV�HVWi�
DWUDVDGR�
� 7RGRV�HVVHV�SURFHVVRV�YLVDP�QD�GLPLQXLomR�GRV�FXVWRV�H�WHPSR�GH�
H[HFXomR�GD�REUD��REMHWLYDQGR� VHPSUH�D�TXDOLGDGH�� VDWLVIDomR�H�R�PHQRU�
FXVWR�
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CAPÍTULO IX

SISTEMA DE COMBATE A INCÊNDIO E SUA IM-
PORTÂNCIA EM PATRIMÔNIOS HISTÓRICOS

Lincoln Guerra Conceição

Renan De Souza

Iara da Silva de Almeida

Guilherme Pires Vieira 

Rachel Cristina Santos Pires 

RESUMO

2�VLVWHPD�GH� FRPEDWH� D� LQFrQGLR� DGHTXDGR�� p� GH� H[WUHPD� LPSRUWkQFLD�SDUD�TXDOTXHU�WLSR�GH�HGL¿FDomR��SRLV�VHP�R�PHVPR�QmR�VHULD�SRVVtYHO�
H[WLQJXLU�TXDOTXHU�SULQFtSLR�RX�SURSDJDomR�GR�IRJR��VXD�SULQFLSDO�IXQomR�p�
SURSRUFLRQDU�GH�PDQHLUD�H¿FD]�XP�PHLR�GDV�SHVVRDV�QmR�¿FDUHP�H[SRVWDV�
DRV�ULVFRV�GR�LQFrQGLR��GLPLQXLQGR�DVVLP�R�ULVFR�GH�PRUWH�GDV�PHVPDV�DOL�
SUHVHQWH�H� WDPEpP�GLPLQXLQGR�RV�SRVVtYHLV�GDQRV�HVWUXWXUDLV�H�PDWHULDLV�
TXH� VHULDP� FDXVDGRV� D� HGL¿FDomR��'HYLGR� DR� IDWR� RFRUULGR� HP� VHWHPEUR�
GH������FRP�R�0XVHX�1DFLRQDO�GR�%UDVLO��D�SDUWLU�GHVWH�IDWR��HVWH�DUWLJR�
DERUGDUi�R�DVVXQWR�HP�TXHVWmR�SDUD�SRVVtYHLV�HVFODUHFLPHQWRV�H�HQWHQGL-
PHQWRV�GDV�IDOKDV�H�IDOWD�GH�DGHTXDo}HV�GH�VLVWHPDV�GH�FRPEDWH�D�LQFrQGLR�
SULQFLSDOPHQWH�SDUD�HGLItFLRV�KLVWyULFRV�H�WRPEDGRV�QR�SDLV��QR�TXDO�UHTXH-
UHP�FXLGDGRV�HVSHFt¿FRV�GHYLGR�j�LGDGH�GD�HVWUXWXUD�H�SULQFLSDOPHQWH�SHOR�
YDORU�FXOWXUDO� LQHVWLPiYHO��2�GHFUHWR�Q�������GH����GH�VHWHPEUR�GH������
TXH�GLVS}H�VREUH�VHJXUDQoD�FRQWUD�LQFrQGLR�H�SkQLFR��VmR�OLVWDGDV�WRGRV�DV�
PHGLGDV�D�VHUHP�WRPDGDV�SDUD�OHJDOL]DomR�GH�TXDOTXHU�HGL¿FDomR�PHGLDQWH�
DR�&RUSR�GH�%RPEHLURV�GR�(VWDGR�GR�5LR�GH�-DQHLUR��3RUWDQWR�R�HVWXGR�WHYH�
SRU�REMHWLYR�DSUHVHQWDU�D�LPSRUWkQFLD�GDV�PHGLGDV�GH�SURWHomR�H�SUHYHQomR�
FRQWUD�LQFrQGLR�H�SkQLFR�H�FRPR�SRGH�VHU�FRPSOH[D�DV�DSOLFDo}HV�HP�HGL-
ItFLRV�KLVWyULFRV�
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1. INTRODUÇÃO

A GHVFREHUWD�GR�IRJR�H�R�VHX�FRQWUROH�FDUDFWHUL]DUDP�VH�FRPR�HYHQWRV�IXQGDPHQWDLV�QR�SURFHVVR�GH�GHVHQYROYLPHQWR�WHFQROyJLFR�GD�FLYLOL-
]DomR��2�HOHPHQWR�IRJR��GHVWD�PDQHLUD��FRQVWLWXLX�VH�FRPR�XP�LPSRUWDQWH�
UHFXUVR�D�VHU�XWLOL]DGR�HP�GLYHUVDV�DV�DWLYLGDGHV�FRWLGLDQDV�GR�KRPHP��(Q-
WUHWDQWR��R�IRJR�IRUD�GH�FRQWUROH�WRUQD�VH�XPD�DPHDoD�HP�WRGRV�RV�DVSHFWRV��
XPD�YH]�TXH�SRGH�RFDVLRQDU�GHVWUXLomR�H�SHUGDV��WDQWR�QR�TXH�VH�UHIHUH�DRV�
DVSHFWRV�HFRQ{PLFRV��FXOWXUDLV�H�VRFLDLV��628=$��������
� $V�FRQVHTXrQFLDV�TXH�RV�LQFrQGLRV�FDXVDP�j�VRFLHGDGH�VmR�GH�H[-
WUHPD�LPSRUWkQFLD��WDQWR�QR�kPELWR�VRFLDO�FRPR�QR�HFRQ{PLFR�H��SULQFLSDO-
PHQWH��KXPDQR��$SyV�LQ~PHURV�LQFLGHQWHV�SRU�FRQVHTXrQFLD�GH�LQFrQGLRV�
DV� QRUPDV� H� GLVSRVLWLYRV� GH� SUHYHQomR� HVWmR� HP� FRQVWDQWH� HYROXomR��1R�
HQWDQWR��DLQGD�Ki�PXLWR�D�VHU�SHVTXLVDGR��SODQHMDGR�H�DSOLFDGR�QR�TXH�VH�
UHIHUH�D�HVWH�DVVXQWR�H�FREULU�GHPDQGDV�TXH� UHLYLQGLFDP�PRGHUQL]DomR�H�
VHJXUDQoD��0,7,',(5,�	�,26+,0272��������
� e�GH�DOWD�UHOHYkQFLD�WHU�FRQKHFLPHQWR�GD�LPSRUWkQFLD�TXH�R�SURMHWR�
GH�FRPEDWH�D� LQFrQGLR� WHP�SDUD�TXDLVTXHU� HGL¿FDo}HV�H� FRPR�QmR�p�XP�
DVVXQWR�DERUGDGR�FRP�R�GHYLGR�DSURIXQGDPHQWR�TXH�R�WHPD�SHGH�QD�JUDGX-
DomR��RSWRX�VH�SHOD�EXVFD�GH�LQIRUPDo}HV��DVVLP�VXUJLQGR�JUDQGH�LQWHUHVVH�
QR�WHPD�³6LVWHPDV�GH�&RPEDWH�D�LQFrQGLR´��7HQGR�HP�YLVWD�DV�IUHTXHQWHV�
WUDJpGLDV�RFRUULGDV�GHYLGR�DR�IRJR�H�R�LQFrQGLR�TXH�GHYDVWRX�R�JUDQGH�DFHU-
YR� KLVWyULFR� GR�0XVHX�1DFLRQDO� GR�%UDVLO�� ORFDOL]DGR� QD�4XLQWD� GD�%RD�
9LVWD�GR�5LR�GH�-DQHLUR�
� $V�LQIRUPDo}HV�GR�SURMHWR�IRUDP�IXQGDPHQWDGDV�FRP�D�DQiOLVH�GR�
LQFLGHQWH�FDXVDGR�SHOR�IRJR�H�HVWXGR�GH�FRPR�DV�QRUPDV�GR�&RUSR�GH�%RP-
EHLURV�GR�(VWDGR�GR�5LR�GH�-DQHLUR�VH�DSOLFDP�D�HGL¿FDo}HV�KLVWyULFDV��D¿P�
GH�GHWHUPLQDU�QtYHLV�DGHTXDGRV�GH�SURWHomR��1HVVH�kPELWR��DOpP�GRV�DVSHF-
WRV� WpFQLFRV� LPSOLFDGRV�HP�XP�SURMHWR��VmR�H[DPLQDGRV�RV�XVRV�GD�PHQ-
FLRQDGD�HGL¿FDomR��DV�VXDV� LQGLYLGXDOLGDGHV��FRQVLGHUDQGR�VH�RV�DVSHFWRV�
VRFLRFXOWXUDLV��
� 1R�TXH�GL]�UHVSHLWR�jV�LQWHUYHQo}HV�QR�SDWULP{QLR�HGL¿FDGR��D�DERU-
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GDJHP�EDVHDGD�HP�GHVHPSHQKR�SHUPLWH�D�FRUUHVSRQGrQFLD�HQWUH�DV�TXHV-
W}HV�UHODWLYDV�j�FRQVHUYDomR�KLVWyULFD�H�RV�DVSHFWRV�GD�VHJXUDQoD�FRQWUD�LQ-
FrQGLR��(VWD�PHWRGRORJLD�VHJXH�D�DVVHUomR�GH�TXH�WRGDV�DV�HVWUDWpJLDV�GH�
SURWHomR�FRQWUD�LQFrQGLR�GHYHP�VHU�GHVHQYROYLGDV�FRPR�XP�VLVWHPD�DMXV-
WDGR�GH� VHJXUDQoD�� DQDOLVDQGR� D� VXD�XWLOL]DomR�� VXDV� FDUDFWHUtVWLFDV� H� VXD�
LPSRUWkQFLD�SDUD�D�VRFLHGDGH�
� &RP�LVVR��p�QHFHVViULR�R�HQWHQGLPHQWR�GDV�TXHVW}HV�UHIHUHQWHV�j�VH-
JXUDQoD�FRQWUD�LQFrQGLR�FRPR�XPD�DERUGDJHP�GH�FRQVHUYDomR�GR�SDWULP{-
QLR�KLVWyULFR�HGL¿FDGR��XPD�YH]�TXH�SRVVLELOLWD�D�JDUDQWLD�GD�ORQJHYLGDGH�
GHVWHV�EHQV�FXOWXUDLV�SRU�PHLR�GH�LQWHUYHQo}HV�FRQVFLHQWHV�H�PDQXWHQomR�
DGHTXDGD�DOLDGR�DR�FRQKHFLPHQWR�GRV�ULVFRV�GH�LQFrQGLR�H�IRUPDV�GH�SUR-
WHomR��H�YLVD�QmR�VRPHQWH�D�SUHVHUYDomR�GR�SDWULP{QLR�HP�VL��PDV�D�FRQWL-
QXLGDGH�GH�GLYHUVDV�SUiWLFDV�VRFLDLV�FXOWXUDLV�H�HFRQ{PLFDV�SDUD�DV�JHUDo}HV�
IXWXUDV��&RQVLGHUDQGR�R�IDWR�GH�TXH�DV�QRUPDOL]Do}HV�EUDVLOHLUDV�YLJHQWHV�
UHIHUHQWHV�j�VHJXUDQoD�DR�IRJR�QmR�FRQWHPSODP�HGLItFLRV�KLVWyULFRV��p�QH-
FHVViULD�XPD�QRYD�PHWRGRORJLD�SDUD�HVWH�WLSR�GH�LQWHUYHQomR���%5,6727��
������
��������������e�FRP�HVWH�IRFR�TXH�R�,QVWLWXWR�GR�3DWULP{QLR�+LVWyULFR�H�$UWtVWLFR�
1DFLRQDO��,SKDQ��YHP�WUDEDOKDGR�QDV�~OWLPDV�GpFDGDV�H��DR�FRPHPRUDU�VHXV�
���DQRV��HP������� UHD¿UPRX�VXD�PLVVmR�GH�SHQVDU�R�TXH�p�R�3DWULP{QLR�
&XOWXUDO�GR�IXWXUR��GRV�SUy[LPRV����DQRV��FRQFRPLWDQWH�j�QHFHVVLGDGH�GH�
PDQWHU�D�PHPyULD�H�SUHVHUYDU� WXGR�DTXLOR�TXH�p�UHVSRQViYHO�SHOD�IRUPD-
omR�GD� LGHQWLGDGH�QDFLRQDO��(QWUH�DV�GLYHUVDV�Do}HV� LPSOHPHQWDGDV�QHVWH�
VHQWLGR�HVWi�R�DPSOR�GHEDWH�� LQLFLDGR�HP� MXOKR�GH�������TXH� UHVXOWRX�QD�
SXEOLFDomR�GD�3RUWDULD�Q������������TXH�HVWDEHOHFH�DV�GLUHWUL]HV�SDUD�SUR-
MHWRV�GH�SUHYHQomR�H�FRPEDWH�DR� LQFrQGLR�HP�EHQV�HGL¿FDGRV� WRPEDGRV��
DVVLP�FRPR�HP�EHQV�LQVFULWRV�QD�/LVWD�GR�3DWULP{QLR�&XOWXUDO�)HUURYLiULR�
�,3+$1���������
� 2�DUWLJR�WHP�FRPR�PDWHULDO�GH�HVWXGR�R�LQFrQGLR�RFRUULGR�QR�0XVHX�
1DFLRQDO�GR�%UDVLO�� ORFDOL]DGR�QD�4XLQWD�GD�%RD�9LVWD� HVWDGR�GR�5LR�GH�
-DQHLUR��2�IRJR�WHYH�LQtFLR�QD�QRLWH�GR�GLD����GH�VHWHPEUR�GH������RQGH�HP�
SRXFDV�KRUDV�GHVWUXLX�TXDVH�D�WRWDOLGDGH�GH�����DQRV�GH�KLVWyULD�H�WDPEpP�
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FRPSURPHWHX�VHULDPHQWH�D�HVWUXWXUD�GR�SUpGLR�GH�WUrV�SDYLPHQWRV��$SUHVHQ-
WDQGR�D�LPSRUWkQFLD�GDV�PHGLGDV�GH�SURWHomR�H�SUHYHQomR�FRQWUD�LQFrQGLR�H�
SkQLFR�H�FRPR�SRGH�VHU�FRPSOH[D�DV�DSOLFDo}HV�HP�HGLItFLRV�KLVWyULFRV��

2. REVISÃO BIBLIOGRÁFICA
����$�6HJXUDQoD�&RQWUD�,QFrQGLR�FRPR�DERUGDJHP�GH�&RQVHUYDomR�GR�
3DWULP{QLR�+LVWyULFR�(GL¿FDGR

A VHJXUDQoD�FRQWUD�LQFrQGLR�H�SkQLFR�SRGH�VHU�GH¿QLGD�FRPR�XP�FRQMXQ-
WR�GH�PHGLGDV�H�UHFXUVRV�H[WHUQRV�H�LQWHUQRV�D�HGL¿FDo}HV��EHP�FRPR�

SURYiYHLV�iUHDV�GH�ULVFR�DGMDFHQWHV��DV�TXDLV�SRVVLELOLWDP�R�FRQWUROH�GH�XP�
LQFrQGLR��(�VHXV�SULQFLSDLV�REMHWLYRV� VmR��D�SURWHomR�GD�YLGD�KXPDQD��GH�
PRGR�D�JDUDQWLU�FRQGLo}HV�VHJXUDV�GH�HVFDSH��H�GR�SDWULP{QLR��FRP�D�PD-
QXWHQomR�GD�HVWDELOLGDGH�HVWUXWXUDO�GR�HGLItFLR��EHP�FRPR�D�SRVVLELOLGDGH�
GH�H[WLQomR�GR�LQFrQGLR�DWUDYpV�GH�VLVWHPDV�GH�SURWHomR��%5,6727��������
�(QWUHWDQWR��DOpP�GH�VHU�HVVHQFLDO�QD�VDOYDJXDUGD�GD�SRSXODomR��p�GH�H[WUHPD�
UHOHYkQFLD�VDOLHQWDU�D�SUHVHUYDomR�GH�REMHWRV�H�HGLItFLRV�KLVWyULFRV�RV�TXDLV�
SRVVXHP�YDORUHV�LQHVWLPiYHLV��$�SHUGD�GH�EHQV�KLVWyULFRV�H�FXOWXUDLV�WDP-
EpP�LPSOLFDP�LPSDFWRV�HPRFLRQDLV�H�HFRQ{PLFRV�SDUD�D�VRFLHGDGH�DWLQJL-
GD���212���������
� 'HVWD�PDQHLUD��D�SUHYHQomR�DRV�ULVFRV��OHYDQGR�HP�FRQVLGHUDomR�RV�
DVSHFWRV�DPELHQWDLV��RV�LPSDFWRV�H�RV�ULVFRV�jV�HVWUXWXUDV�ItVLFDV�GH�HGLItFLRV�
RX�FHQWURV�KLVWyULFRV��SRGH�VHU�FRQVLGHUDGD�XPD�DERUGDJHP�DWXDO�GH�FRQVHU-
YDomR��$5$Ò-2�HW�DO��������
� 6HJXQGR�%ULVWRW�� ��������GH�XP�PRGR�JHUDO� DV�QRUPDV�GH� UHJXOD-
PHQWDomR� VH� UHVWULQJHP� VRPHQWH� D� HGL¿FDo}HV� QRYDV�� VHQGR� LQDGHTXDGDV�
D�JDUDQWLD�H�SURWHomR�GH�FRQVWUXo}HV�TXH�JXDUGDP�R�SDWULPyQLR�KLVWyULFR��
DUWtVWLFR�H�FXOWXUDO��GHYLGR�D�HVSHFL¿FLGDGH�GH�VXDV�FDUDFWHUtVWLFDV�
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����2�0XVHX�+LVWyULFR�1DFLRQDO�DQWHV�GR�,QFrQGLR

0XVHX�+LVWyULFR�1DFLRQDO�SUHVHUYD�H�GLIXQGH�D�FXOWXUD�D�KLVWyULD�GD�
1DomR�EUDVLOHLUD��&ULDGR�QD�GpFDGD�GH�������KRMH�UH~QH�XP�DFHUYR�

FRP�FHUFD�GH�����PLO�LWHQV��GHQWUH�RV�TXDLV�D�PDLRU�FROHomR�GH�QXPLVPiWLFD�
GD�$PpULFD�/DWLQD��086(86�'2�5,2��������
� 2�SDWULP{QLR�KLVWyULFR�HGL¿FDGR��GHQWUH�WRGD�D�JDPD�GH�EHQV�SHUWHQ-
FHQWHV�DR�FRQWH[WR�GR�SDWULP{QLR�KLVWyULFR��SRGH�VHU�FDUDFWHUL]DGR�FRPR�R�
TXH�PDLV�GLUHWDPHQWH�VH�UHODFLRQD�FRP�D�YLGD�GH�WRGRV��&+2$<��������
6HX�FRQMXQWR�DUTXLWHW{QLFR�H�HQWRUQR�VREUHVVDHP�FRPR�0RQXPHQWR�+LVWy-
ULFR�GD�RFXSDomR��GHIHVD��XUEDQL]DomR�H�WUDQVIRUPDomR�GD�FLGDGH�GH�6mR�6H-
EDVWLmR�GR�5LR�GH�-DQHLUR�GHVGH�VXD�IXQGDomR��QR�$OWR�GR�0RUUR�GR�&DVWHOR��
HP������DWp�RV�GLDV�GH�KRMH��$EULJRX�R�SULPHLUR�FXUVR�GH�PXVHXV�GR�SDtV��
FULDGR�SRU�*XVWDYR�%DUURVR�HP�������DWXDO�(VFROD�GH�0XVHRORJLD�GD�8QL-
YHUVLGDGH�)HGHUDO�GR�5LR�GH�-DQHLUR���8)5-��SULPHLUD�LQVWLWXLomR�GH�HQVLQR�
VXSHULRU�HP�0XVHRORJLD�QD�$PpULFD�/DWLQD��2�PXVHX�WDPEpP�IRL�R�SLRQHLUR�
QD�SROtWLFD�GH�SUHVHUYDomR�GR�3DWULP{QLR�1DFLRQDO��DEULJDQGR��HQWUH������H�
������D�,QVSHWRULD�GH�0RQXPHQWRV�1DFLRQDLV��086(86�'2�5,2��������
� 2�LQtFLR�GDV�DWLYLGDGHV�GR�PXVHX��FULDGR�HP�������FRLQFLGH�FRP�D�
LQDXJXUDomR�GR�3DYLOKmR�GDV�*UDQGHV�,QG~VWULDV�GD�([SRVLomR�,QWHUQDFLR-
QDO�GH�������'R�Q~FOHR�LQLFLDO��LQVWDODGR�HP�GXDV�VDODV�GD�&DVD�GR�7UHP��
R�PXVHX�SDVVRX�D�RFXSDU�R�TXH�VREURX�GR�DQWLJR�FRPSOH[R�GR�YHOKR�)RUWH�
GH�6mR�7LDJR��GR�R�$UVHQDO�GH�*XHUUD�H�GD�&DVD�GR�7UHP��$WXDOPHQWH��R�
FLUFXLWR�H[SRVLWLYR�GH�ORQJD�GXUDomR�SHUFRUUH�RV�HVSDoRV�FREULQGR�GHVGH�D�
SUp�KLVWyULD�EUDVLOHLUD�DWp�R�SHUtRGR�5HSXEOLFDQR��$OpP�GH�DEULJDU�VLJQL¿-
FDWLYR�Q~PHUR�GH�H[SRVLo}HV�WHPSRUiULDV�QDFLRQDLV�H�HVWUDQJHLUDV��$OpP�GD�
DUWLFXODomR�HQWUH�DFHUYR�H�UHFXUVRV�PXOWLPtGLDV��YiULRV�SURMHWRV�H�HYHQWRV�
VmR�GHVHQYROYLGRV�SHOR�VHWRU�HGXFDWLYR�FRP�IRFR�QRV�DOXQRV�H�SURIHVVRUHV�
GDV�UHGHV�GH�HQVLQR�S~EOLFDV�H�SULYDGDV��GLVSRQLELOL]DQGR�SDUWH�GH�VHX�DFHU-
YR�HP�LWLQHUDQWHV�GH� WHPiWLFDV�GLYHUVDV�FRPR���$�5HS~EOLFD�QR�7UDoR�GH�
5LDQ����0HPyULD�&HDUHQVH����,PDJHQV�GR�%UDVLO����3HODV�5XDV�H�&DOoDGDV�
��&RPpUFLR�,QIRUPDO�H�$PEXODQWH�2QWHP�H�+RMH´���%UDVLO��1RVVD�+LVWyULD��
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H��2�,PSpULR�H�D�5HS~EOLFD���086(86�'2�5,2��������
� 1R�kPELWR�GD�SURGXomR�H�GLIXVmR�GR�FRQKHFLPHQWR��IRL�ODQoDGR�HP�
�����R�SULPHLUR�YROXPH�GRV��$QDLV�GR�0XVHX�+LVWyULFR�1DFLRQDO���SXEOLFD-
omR�TXH�FLUFXORX�UHJXODUPHQWH�DWp�������VHQGR�UHWRPDGD�HP������2�PXVHX�
GHVHQYROYH�LPSRUWDQWHV�SURMHWRV�VRFLDLV�HP�SDUFHULD�FRP�GLYHUVDV�LQVWLWXL-
o}HV��DVVLP�FRPR�H�VHPLQiULRV��086(86�'2�5,2��������

2.3 Importância do Museu Histórico Nacional do Brasil

&ULDGR�SRU�'��-RmR�9,�HP�������R�PXVHX�FRPSOHWRX�����DQRV�HP�MXQKR�
GR�DQR�GH�������(UD�D� LQVWLWXLomR�FLHQWt¿FD�PDLV�DQWLJD�GR�SDtV��(OH�

WHP�FROHo}HV�GH�JHRORJLD��SDOHRQWRORJLD��ERWkQLFD��]RRORJLD��DQWURSRORJLD�
ELROyJLFD��DUTXHRORJLD�H�HWQRORJLD��(UDP�PDLV�GH����PLOK}HV�GH�LWHQV��)RL�Oi�
TXH�D�SULQFHVD�/HRSROGLQD��FDVDGD�FRP�'��3HGUR�,��DVVLQRX�D�'HFODUDomR�GH�
,QGHSHQGrQFLD�GR�%UDVLO�HP�������*��*/2%2�������
� $QRV�GHSRLV�� WDPEpP�IRL�SDOFR�SDUD�D�SULPHLUD�$VVHPEOHLD�&RQV-
WLWXLQWH� GD�5HS~EOLFD�� HQWUH� QRYHPEUR� GH� ����� H� IHYHUHLUR� GH� ������ TXH�
PDUFRX�R�¿P�GR�,PSpULR�QR�%UDVLO��)RL�LQFRUSRUDGR�j�8QLYHUVLGDGH�)HGHUDO�
GR�5LR�GH�-DQHLUR�HP�������WRUQDQGR�VH�GHVGH�HQWmR�XPD�LPSRUWDQWH�LQVWL-
WXLomR�FLHQWt¿FD��)LJXUD�����*��*/2%2�������

)LJXUD����)DL[DGD�GR�0XVHX�1DFLRQDO��R�0XVHX�PDLV�DQWLJR�GR�%UDVLO

 

)RQWH��'HJUDX�&XOWXUDO�������

����2�0XVHX�+LVWyULFR�1DFLRQDO�$SyV�R�LQFrQGLR

ASyV�R� LQFrQGLR� WHU� GHVWUXLQGR�JUDQGH�SDUWH� GR� DFHUYR�TXH�R�0XVHX�
SRVVXtD��PXLWR�VH�HVSHFXORX�HP�EXVFD�GH�UHVSRVWDV�SDUD�R�FDVR��&RP�



C
A

PÍ
TU

LO
 IX

 - 
SI

ST
EM

A
 D

E 
C

O
M

B
AT

E 
A

 IN
C

ÊN
D

IO
 E

 S
U

A
 IM

PO
RT

Â
N

C
IA

 E
M

 P
AT

R
IM

Ô
N

IO
S 

H
IS

TÓ
R

IC
O

S

169

LVVR�PXLWDV�GHFODUDo}HV�IRUDP�VXUJLQGR�H�HYLGHQFLDQGR�FDGD�YH]�PDLV�TXH�R�
IDWR�HUD�XPD�WUDJpGLD�DQXQFLDGD��6HJXQGR�R�&RUSR�GH�%RPEHLURV�R�HGLItFLR�
TXH�p�WRPEDGR�SHOR�,3+$1��,QVWLWXWR�GR�3DWULP{QLR�+LVWyULFR�H�$UWtVWLFR�
1DFLRQDO��QmR�SRVVXtD�R�FKDPDGR�FHUWL¿FDGR�GH�DSURYDomR�GD�FRUSRUDomR��
TXH�GL]�VH�R�ORFDO�HVWi�RX�QmR�UHJXODU�QR�TXH�GL]�UHVSHLWR�D�OHJLVODomR�YLJHQWH�
GH�VHJXUDQoD�FRQWUD�LQFrQGLR�H�SkQLFR��R�TXH�VHULD�GHWHUPLQDQWH�SDUD�R�IXQ-
FLRQDPHQWR�GR�0XVHX��*��*/2%2�������
� $�FRUSRUDomR�GLYXOJRX�WDPEpP�TXH�R�PHVPR�QmR�DWHQGLD�RV�UHTXL-
VLWRV�EiVLFRV�GH�VHJXUDQoD�SDUD�RV�YLVLWDQWHV��IXQFLRQiULRV�GR�ORFDO��DFHUYRV�
FRQWLGRV�DOL�H�WDPEpP�SDUD�R�SUySULR�SUpGLR�HP�TXHVWmR��(TXLSDPHQWRV�Ei-
VLFRV�FRPR��H[WLQWRUHV��FDL[DV�GH�LQFrQGLR��LOXPLQDomR�GH�HPHUJrQFLD�H�SRU-
WDV�FRUWD�IRJR���$�GLUHomR�GR�0XVHX��UHODWRX�D�IDOWD�GH�HVWUXWXUD�QHFHVViULD�
SDUD�D�SUHYHQomR�H�FRPEDWH�D�LQFrQGLRV�LQIRUPDQGR�HQWmR�D�IDOWD�GH�HTXLSD-
PHQWRV�HVVHQFLDLV�FRPR�GHWHFWRUHV�GH�IXPDoD�H�VSULQNOHUV�Mi�TXH�R�PHVPR�
QmR�SRVVXtD�XPD�HTXLSH�GH�EULJDGD�GH�LQFrQGLR�RX�SHVVRDO�TXDOL¿FDGR�SDUD�
DJLU�D�TXDOTXHU�KRUD�QR�ORFDO��*��*/2%2��������

3. CAUSAS DO INCÊNDIO DO MUSEU NACIONAL

6HJXQGR�R�ODXGR�GD�SHUtFLD�UHDOL]DGD�SHOD�3ROtFLD�)HGHUDO��FRQVWDWRX�VH�
TXH�R�PRWLYR�GR� LQFrQGLR�RFRUUHX�GHYLGR�D�XP�FXUWR�FLUFXLWR�HP�XP�

DSDUHOKR� GH� DU�FRQGLFLRQDGR� ORFDOL]DGR� QR� DXGLWyULR� GR�0XVHX��2� SHULWR�
UHVSRQViYHO�SHOR�FDVR�DOHJRX��TXH�XP�GRV�WUrV�DSDUHOKRV�GH�DU�FRQGLFLRQD-
GR�TXH�H[LVWLDP�QR�DXGLWyULR�GR�0XVHX��QmR�SRVVXtD�DWHUUDPHQWR�H[WHUQR�H�
QHP�GLVMXQWRU� LQGLYLGXDOL]DGR�SDUD�FDGD�XP�GRV�HTXLSDPHQWRV�� �6,/9(,-
5$��������
� 3DUD�FKHJDU�D�HVWD�FRQFOXVmR��RV�SHULWRV�VHJXLUDP�YiULDV�OLQKDV�GH�LQ-
YHVWLJDomR��H�XPD�GHODV�IRL�DQDOLVDU�DV�LPDJHQV�JHUDGDV�SRU�FkPHUDV�LQWHUQDV�
GR�0XVHX��RQGH�SXGHUDP�REVHUYDU�R�SULPHLUR�LQGLFLR�GH�IXPDoD�SDUWLQGR�
GR�DXGLWyULR��ORFDOL]DGR�QR�WpUUHR�GD�HGL¿FDomR�GH�WUrV�SDYLPHQWRV��$R�ID]HU�
XPD�SHUtFLD�PLQXFLRVD�QR�ORFDO��SHULWRV�HQFRQWUDUDP�R�FDER�HOpWULFR�URPSL-
GR��WtSLFR�GH�XP�HYHQWR�GH�VREUH�FRUUHQWH��XPD�FRUUHQWH�HOpWULFD�PDLV�DOWD�
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GR�TXH�R�DSDUHOKR�RX�FDER�HOpWULFR�SRGH�VXSRUWDU�VHP�R�GHVOLJDPHQWR�GR�
GLVMXQWRU��R�TXH�SRGH�JHUDU�XP�FXUWR�FLUFXLWR��$SyV�D�FRQFOXVmR�GR�FDVR��D�
3ROtFLD�)HGHUDO�GLYXOJRX�WDPEpP�XP�ODXGR�QR�TXDO�PRVWUD�RV�HTXLSDPHQWRV�
FRQWUD�LQFrQGLR�TXH�R�SUpGLR�SRVVXtD�H�UHODWD�RV�HTXLSDPHQWRV�TXH�R�PHVPR�
QmR�SRVVXtD��PDV�TXH�VHULD�GH�VXPD�LPSRUWkQFLD�H�WDPEpP�H[LJLGR�SRU�OHL�
�)LJXUD�����6,/9(,5$��������

)LJXUD�����/DXGR�DSRQWDQGR�HTXLSDPHQWRV�GH�FRPEDWH�D�LQFrQGLR�H[LVWHQWHV�H�QmR�H[LV-

WHQWHV�QR�0XVHX�QDFLRQDO�

 

)RQWH��6,/9(,5$�������

����'LVSRVLWLYRV�GH�FRPEDWH�D�LQFrQGLR�TXH�GHYHULDP�H[LVWLU�QR�PXVHX

&RQIRUPH�FRQVWD�QR�&26&,3��R�0XVHX�KLVWyULFR�1DFLRQDO�WHP�VXD�FODV-
VL¿FDomR�GH¿QLGD�FRPR�ORFDO�GH�UHXQLmR�GH�S~EOLFR�RQGH�Ki�REMHWR�GH�

YDORU� LQHVWLPiYHO��HVWDQGR�QR�JUXSR�)���H� WHP�iV�H[LJrQFLDV�GHVFULWDV�QR�
TXDGUR���
4XDGUR�����7DEHOD�5HIHUHQWH�DV�H[LJrQFLDV�GR�&%0(5-��&RUSR�GH�%RPEHLURV�0LOLWDU�GR�

(VWDGR�GR�5LR�GH�-DQHLUR��SDUD�HGL¿FDo}HV�FODVVL¿FDGDV�FRPR�5HXQLmR�GH�S~EOLFR
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)RQWH��$GDSWDGR�GH�'(&5(72����&26&,3�������

3.2 Sistema de Hidrante e Mangotinhos.

3DUD�RV�HIHLWRV�GHVWD�1RUPD��DSOLFDP�VH�DV�VHJXLQWHV�GH¿QLo}HV��
$EULJR��&RPSDUWLPHQWR��HPEXWLGR�RX�DSDUHQWH��GRWDGR�GH�SRUWD��GHVWL-

QDGR�D�DUPD]HQDU�PDQJXHLUDV��HVJXLFKRV��FDUUHWpLV�H�RXWURV�HTXLSDPHQWRV�
GH�FRPEDWH�D�LQFrQGLR��FDSD]�GH�SURWHJHU�FRQWUD�LQWHPSpULHV�H�GDQRV�GLYHU-
VRV��$%17�1%5�������������
� (VJXLFKR�� 'LVSRVLWLYR� DGDSWDGR� QD� H[WUHPLGDGH� GDV� PDQJXHLUDV��
GHVWLQDGR�D�GDU�IRUPD��GLUHomR�H�FRQWUROH�DR�MDWR��SRGHQGR�VHU�GR�WLSR�UHJXOi-
YHO��QHEOLQD�RX�FRPSDFWR��RX�GH�MDWR�FRPSDFWR��$%17�1%5�������������
+LGUDQWH��3RQWR�GH� WRPDGD�GH�iJXD�RQGH�Ki�XPD��VLPSOHV��RX�GXDV� �GX-
SOR�� VDtGDV� FRQWHQGR� YiOYXODV� DQJXODUHV� FRP� VHXV� UHVSHFWLYRV� DGDSWDGR-
UHV�� WDPS}HV��PDQJXHLUDV� GH� LQFrQGLR� H� GHPDLV� DFHVVyULRV� �$%17�1%5�
������������
� 0DQJRWLQKR��3RQWR�GH�WRPDGD�GH�iJXD�RQGH�Ki�XPD��VLPSOHV��VD-
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tGD�FRQWHQGR�YiOYXOD�GH�DEHUWXUD� UiSLGD��DGDSWDGRU� �VH�QHFHVViULR���PDQ-
JXHLUD�VHPL�UtJLGD��HVJXLFKR�UHJXOiYHO�H�GHPDLV�DFHVVyULRV� �$%17�1%5�
������������
� 6LVWHPD�GH�KLGUDQWHV�RX�GH�PDQJRWLQKRV��6LVWHPD�GH�FRPEDWH�D�LQ-
FrQGLR�FRPSRVWR�SRU�UHVHUYD�GH�LQFrQGLR��ERPEDV�GH�LQFrQGLR��TXDQGR�QH-
FHVViULR���UHGH�GH�WXEXODomR��KLGUDQWHV�RX�PDQJRWLQKRV�H�RXWURV�DFHVVyULRV�
�$%17�1%5�������������

����6LVWHPD�GH�GHWHFomR�H�DODUPH�GH�LQFrQGLR

A $%17�1%5�������������� WHP�FRPR�REMHWLYR�HVSHFL¿FDU�UHTXLVLWRV�SDUD�PRQLWRUDU� H� HPLWLU� DODUPHV�DWUDYpV�GH�GLVSRVLWLYRV� �GHWHFWRUHV��
DFLRQDGRUHV�H�PyGXORV��QDV�GLYHUVDV�iUHDV�GD�HGL¿FDomR��TXDQGR�IRU�GHWHF-
WDGD�SRVVtYHO�FDUDFWHUL]DomR�GH�LQFrQGLR�
� (VVH� VLVWHPD� GHYHUi� JDUDQWLU� GHWHFomR� H� LQIRUPDomR�� QDV� iUHDV�
DEUDQJLGDV��GH�IRUPD�TXH�TXDOTXHU�SULQFtSLR�GH�LQFrQGLR�H�RX�GH�DQRUPD-
OLGDGHV�GRV�SURFHVVRV�PRQLWRUDGRV�VHMD�GHWHFWDGR�H� LQIRUPDGR�QR�PHQRU�
HVSDoR�GH�WHPSR�SRVVtYHO��FRP�RULHQWDo}HV�SUHFLVDV�GR�ORFDO�DIHWDGR�H�JUDX�
GH�DEUDQJrQFLD�SDUD�TXH�Do}HV�GH�SUR¿VVLRQDLV�VHMDP�WRPDGDV�SDUD�VDQDU�D�
DQRUPDOLGDGH��$%17�1%5��������������
� 'HWHFWRU�GH�IXPDoD�p�XP�LQVWUXPHQWR�LQGLFDGRU�GH�IRJR��(VVHV�GLV-
SRVLWLYRV�GH�VHJXUDQoD�FRPHUFLDLV�HPLWHP�XP�VLQDO�SDUD�XP�SDLQHO�GH�FRQ-
WUROH� GH� DODUPH� GH� LQFrQGLR�� TXH� JHUDOPHQWH� HPLWHP� XP� DYLVR� VRQRUR� H�
YLVXDO��$%17�1%5��������������
� 2�DFLRQDGRU�PDQXDO� �)LJXUD����HQGHUHoiYHO�p�XP�GLVSRVLWLYR�TXH�
SRGH�VHU�DFLRQDGR�PDQXDOPHQWH�SRU�TXDOTXHU�SHVVRD��(OH�GHYH�VHU�XWLOL]DGR�
TXDQGR�R�IRFR�GH�LQFrQGLR�QmR�IRU�LGHQWL¿FDGR�GH�LPHGLDWR�SRU�RXWURV�GLV-
SRVLWLYRV��WDLV�FRPR���GHWHFWRU�GH�FDORU�RX�IXPDoD�
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)LJXUD����$FLRQDGRU�PDQXDO

 

)RQWH��$UTXLYR�3HVVRDO�������

3.4 Sistemas de Sprinklers (Chuveiros Automáticos)

2V�&KXYHLURV�$XWRPiWLFRV�FRQWUD�,QFrQGLRV��6SULQNOHUV��VmR�GLVSRVLWL-
YRV�FRP�HOHPHQWR�WHUPR�VHQVtYHO�SURMHWDGRV�SDUD�VHUHP�DFLRQDGRV�HP�

WHPSHUDWXUDV�SUp�GHWHUPLQDGDV��ODQoDQGR�DXWRPDWLFDPHQWH�iJXD�VRE�D�IRU-
PD�GH�DVSHUVmR�VREUH�GHWHUPLQDGD�iUHD��FRP�YD]mR�H�SUHVVmR�HVSHFL¿FDGDV��
SDUD�FRQWURODU�RX�H[WLQJXLU�XP�IRFR�GH�LQFrQGLR��$%17�1%5�������������
(VWD�1RUPD� ¿[D� DV� FRQGLo}HV�PtQLPDV� H[LJtYHLV� SDUD� SURMHWR�� FiOFXOR� H�
LQVWDODomR� GH� VLVWHPDV� KLGUiXOLFRV� GH� SURWHomR� FRQWUD� LQFrQGLR�� SRU� FKX-
YHLURV�DXWRPiWLFRV�SDUD�HGL¿FDo}HV��EHP�FRPR�GHWHUPLQD�DV�GLPHQV}HV�H�
DGHTXDomR�GRV�DEDVWHFLPHQWRV�GH�iJXD�SDUD�R�VXSULPHQWR�H[FOXVLYR�GHVWHV�
VLVWHPDV��$%17�1%5������������

3.5 Porta Corta Fogo

3URGX]LGD�FRP�IROKDV�GH�ÀDQGUHV��SRGHQGR�UHVLVWLU�DWp�����PLQXWRV�jV�
FKDPDV�GH�IRJR��WHPSR�PpGLR�SDUD�UHDOL]DU�D�FRQWHQomR�H�RX�HOLPLQD-

omR�GH�IRFRV�GH�LQFrQGLR��&RQWXGR��SRVVXL�LVRODPHQWR�DF~VWLFR��DMXGDQGR�
HP�FDVRV�GH�VLWXDo}HV�GH�SkQLFR�H�ULVFR��SRGHQGR�FRQWHU�HVWURQGRV�H�EDUX-
OKRV�PDLRUHV��$V�SRUWDV�FRUWD�IRJR�SRVVXHP�GLYHUVDV�FODVVL¿FDo}HV��FRQIRU-
PH�DV�QRUPDV�GD�$%17�1%5������������
� $�SRUWD�FRUWD�IRJR�p�XP�HTXLSDPHQWR�TXH�DX[LOLD�QD�FRQWHQomR�GH�
FKDPDV�H�IXPDoD�HP�FDVR�GH�LQFrQGLR��VHQGR�WDPEpP�XP�PHLR�GH�VHJXUDQ-
oD�SDUD�SHVVRDV�TXH�HVWmR�SUHVHQWHV�QR�ORFDO��SRU�SURPRYHU�XPD�URWD�GH�IXJD�
VHJXUD�H�UiSLGD��$V�SRUWDV�FRUWD�IRJR�VmR�REULJDWyULDV�FRQIRUPH�DV�QRUPDV�
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EUDVLOHLUDV�GH�VHJXUDQoD��VHQGR�SUHVHQWH�HP�GLYHUVDV�FRQVWUXo}HV��PDLV�FR-
PXQV�HP�DFHVVRV�H�HVFDGDV�GH�HPHUJrQFLD��$'$37$'2�'$�$%17�1%5�
������������

3.6 Sinalização Visual

A VLQDOL]DomR�GH�VHJXUDQoD�FRQWUD�LQFrQGLR�H�SkQLFR�WHP�FRPR�REMHWLYR�UHGX]LU� R� ULVFR� GH� RFRUUrQFLD� GH� LQFrQGLR�� DOHUWDQGR� SDUD� RV� ULVFRV�
H[LVWHQWHV�H�JDUDQWLQGR�TXH�VHMDP�DGRWDGDV�PHGLGDV�DGHTXDGDV�D�VLWXDo}HV�
GH�ULVFR��TXH�RULHQWHP�DV�Do}HV�GH�FRPEDWH�H�IDFLOLWHP�D�ORFDOL]DomR�GRV�
HTXLSDPHQWRV�H�GDV�URWDV�GH�VDtGD�SDUD�DEDQGRQR�VHJXUR�GD�HGL¿FDomR�HP�
FDVR�GH�LQFrQGLR���+$<5721�������
� $�6LQDOL]DomR�GH�HPHUJrQFLD�ID]�XVR�GH�VtPERORV��PHQVDJHQV�H�FR-
UHV�TXH�GHYHP�VHU�SRVWRV�HP�ORFDLV�GH�IiFLO�YLVXDOL]DomR�H�HP�iUHDV�GH�ULVFR��
�$'$37$'2�'$�$%17�1%5�������������
� ��,QGLFDomR�EiVLFD�GD�6LQDOL]DomR�GH�HPHUJrQFLD�
� ��3URLELomR�
� ��$OHUWD�
� ��2ULHQWDomR�H�6DOYDPHQWR�
� ��(TXLSDPHQWRV�
� ��6LQDOL]DomR�FRPSOHPHQWDU�
� ,QIRUPDo}HV� UHIHUHQWH� D� VLQDOL]DomR� YLVXDO� FRPR� VtPERORV� H� VXDV�
IRUPDV� �)LJXUD� ���� GLPHQV}HV� H� FRUHV� SRGHP� VHU� HQFRQWUDGDV� QD�$%17�
1%5������������

)LJXUD����,PDJHQV�LOXVWUDWLYD�GH�3ODFDV�GH�6LQDOL]DomR�GH�HPHUJrQFLD

 

)RQWH��+$<5721�������
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����6LVWHPD�GH�LOXPLQDomR�GH�HPHUJrQFLD

A LOXPLQDomR�GHYH�FODUHDU�iUHDV�HVFXUDV�GH�URWDV�GH�IXJD��KRUL]RQWDLV�H�YHUWLFDLV��LQFOXLQGR�iUHDV�GH�WUDEDOKR�H�iUHDV�WpFQLFDV�GH�FRQWUROH�GH�
UHVWDEHOHFLPHQWR�GH�VHUYLoRV�HVVHQFLDLV�H�QRUPDLV��QD�IDOWD�GH�LOXPLQDomR�
QRUPDO��$�LQWHQVLGDGH�GD�LOXPLQDomR�GHYH�VHU�VX¿FLHQWH�SDUD�HYLWDU�DFLGHQ-
WHV�H�JDUDQWLU�D�HYDFXDomR�GDV�SHVVRDV��OHYDQGR�HP�FRQWD�D�SRVVtYHO�SHQH-
WUDomR�GH�IXPDoD�QDV�iUHDV��$%17�1%5�������������
� 2�VLVWHPD�GH� LOXPLQDomR�GH�HPHUJrQFLD�GHYH�� �SHUPLWLU�R�FRQWUR-
OH�YLVXDO�GDV�iUHDV�DEDQGRQDGDV�SDUD�ORFDOL]DU�SHVVRDV�LPSHGLGDV�GH�ORFR-
PRYHU�VH����PDQWHU�D�VHJXUDQoD�SDWULPRQLDO�SDUD�IDFLOLWDU�D�ORFDOL]DomR�GH�
HVWUDQKRV�QDV�iUHDV�GH�VHJXUDQoD�SHOR�SHVVRDO�GD� LQWHUYHQomR�� ��VLQDOL]DU�
LQFRQIXQGLYHOPHQWH�DV�URWDV�GH�IXJD�XWLOL]iYHLV�QR�PRPHQWR�GR�DEDQGRQR�
GR�ORFDO����VLQDOL]DU�R�WRSR�GR�SUpGLR�SDUD�D�DYLDomR�FRPHUFLDO��$%17�1%5�
������������
� (P� FDVRV� HVSHFLDLV�� D� LOXPLQDomR� GH� HPHUJrQFLD� GHYH� JDUDQWLU��
VHP�LQWHUUXSomR��RV�VHUYLoRV�GH�SULPHLURV�VRFRUURV��GH�FRQWUROH�DpUHR��PD-
UtWLPR�� IHUURYLiULR� H� RXWURV� VHUYLoRV� HVVHQFLDLV� LQVWDODGRV� �$%17� 1%5�
������������
,QIRUPDo}HV�UHIHUHQWH�DR�VLVWHPD�GH�LOXPLQDomR�GH�HPHUJrQFLD�SRGHP�VHU�
HQFRQWUDGDV�QD�$%17�1%5�������������6LVWHPDV�GH�,OXPLQDomR�GH�(PHU-
JrQFLD�

3.8 Extintores 

'H�DFRUGR�FRP�D�$%17�1%5������������±�6LVWHPDV�GH�SURWHomR�SRU�
H[WLQWRUHV�GH�LQFrQGLR��XP�H[WLQWRU�p�XP�DSDUHOKR�PDQXDO�XWLOL]DGR�

FRP�D�¿QDOLGDGH�GH�FRPEDWHU�SULQFtSLRV�H�IRFRV�GH�IRJR�TXH�FRQWpP�XP�GH-
WHUPLQDGR�DJHQWH�H[WLQWRU�SDUD�FHUWRV�WLSRV�GH�LQFrQGLRV��3(5(,5$��������
2V�SURMHWRV�GH�FRPEDWH�D�LQFrQGLR�GHYHP�FRQVLGHUDU�HP�VXD�IDVH�GH�FRQ-
IHFomR�DOJXQV�UHTXLVLWRV�EDVHDGRV�QD�QRUPD��6mR�HOHV�
� $�iUHD�H�VXD�FODVVH�GH�ULVFR�GH�DFRUGR�FRP�D�iUHD�D�VHU�SURWHJLGD�
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� $�RULJHP�RX�QDWXUH]D�GR�IRJR�
� 2�DJHQWH�RX�WLSR�GH�H[WLQWRU�D�VHU�XWLOL]DGR�SDUD�R�FRPEDWH�GR�IRJR�
� $�FDSDFLGDGH�GH�H[WLQomR�GR�DSDUHOKR�H[WLQWRU�
� $�GLVWkQFLD�TXH�R�XVXiULR�GR�H[WLQWRU�GHYHUi�SHUFRUUHU�SDUD�OHYi�OR�
DWp�R�ORFDO�GH�SULQFtSLR�GR�LQFrQGLR��3(5(,5$��������
� 2V�H[WLQWRUHV�GHYHP�VHU�LQVWDODGRV�HP�ORFDLV�HP�TXH�R�DFHVVR�QmR�
VHMD�EORTXHDGR�SHOR�IRJR�H�GHYHP�VHU�GHYLGDPHQWH�VLQDOL]DGRV�GH�IRUPD�D�
IDFLOLWDU�DR�Pi[LPR�D�VXD�LGHQWL¿FDomR�SHOR�XVXiULR��7DPEpP��QmR�GHYHP�
¿FDU�HP�ORFDLV�DEHUWRV�TXH�UHFHEDP�Do}HV�GH�LQWHPSpULHV�FRPR�R�VRO��FKX-
YD��YHQWR��HWF��'D�PHVPD�PDQHLUD��VXD�UHPRomR�QmR�SRGH�VHU�GL¿FXOWDGD�
SRU�HVWUXWXUDV�IHLWDV�SDUD�SURWHJH�ORV�FRPR�DEULJRV�H�VXSRUWHV��3(5(,5$��
������

3.8.1 Tipos de Extintores 

&DGD�WLSR�GH�H[WLQWRU�GHYH�VHU�LGHQWL¿FDGR�TXDQWR�DR�VHX�XVR�H�VXD�LQGL-
FDomR��4XDGUR�����e�UHFRPHQGiYHO�TXH�VH�WHQKD�PDLV�SUy[LPR�RV�H[-

WLQWRUHV�TXH�FRPEDWHUmR�R�IRJR�HP�FDVR�GH�LQFrQGLR�GH�PDWHULDLV�SUy[LPRV�
�3(5(,5$��������

4XDGUR����7LSRV�GH�([WLQWRUHV

)RQWH��$GDSWDGR�GH�3(5(,5$�������

������1DWXUH]D�GR�,QFrQGLR
'HWHUPLQD�D�RULJHP�GR�IRJR��4XDGUR����H�FRP�HVVD� LQIRUPDomR�SRGH�VH�
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ID]HU�D�HVFROKD�FRUUHWD�GH�TXDO�WLSR�GH�H[WLQWRU�XWLOL]DU��4XDGUR�����SDUD�TXH�
R�SULQFtSLR�GH�LQFrQGLR�VHMD�FRQWURODGR�FRP�H¿FLrQFLD�

4XDGUR����1DWXUH]D�GR�,QFrQGLR

)RQWH��$GDSWDGR�GH�3(5(,5$�������

� 'HYH�VH�DQDOLVDU�D�QDWXUH]D�GR�LQFrQGLR�TXH�SRVVD�DFRQWHFHU�QR�OR-
FDO�SDUD�FRORFDomR�DGHTXDGD�GD�FODVVH�GR�H[WLQWRU�SRU�H[HPSOR�XP�IRJR�
RULXQGR�GH�OtTXLGRV�RX�JDVHV�LQÀDPiYHLV��JUD[DV�H�SOiVWLFRV�TXH�TXHLPDP�
QD�VXSHUItFLH�VHP�GHL[DU� UHVtGXRV�RX� WHQGR�RULJHP�HP�LQVWDODo}HV�HOpWUL-
FDV�HQHUJL]DGDV�FRPR�¿Do}HV��TXDGUR�GH�IRUoDV��WUDQVIRUPDGRUHV�H�HWF��VmR�
FRPEDWLGRV�FRP�H[WLQWRU�GR�WLSR�&2���$%17�1%5�������������

����'LVSRVLWLYRV�GH�&RPEDWH�D�,QFrQGLR�TXH�H[LVWLDP�QR�0XVHX�
3.9.1 Hidrante Urbano

7DPEpP�FRQKHFLGR� FRPR�KLGUDQWH� S~EOLFR�� VmR� HTXLSDPHQWRV� GH� FRU�
YHUPHOKD�SRGHQGR�SRVVXLU�DWp�WUrV�VDtGDV�GH�iJXD�HP�DOWD�SUHVVmR��6mR�

LQVWDODGRV�HP�FDOoDGDV��FRQVLGHUDQGR�SRQWRV�HVWUDWpJLFRV�SDUD�R�FRPEDWH�
DR� LQFrQGLR�HP�HGLItFLRV�QD�GHWHUPLQDGD�iUHD��6XD�XWLOL]DomR�p� UHDOL]DGD�
SHOR�&RUSR�GH�%RPEHLURV�RX�SRU�XPD�HTXLSH�HVSHFLDOL]DGD��$'$37$'2�
'$�1%5������������

3.9.2 Extintor 

ETXLSDPHQWR�EiVLFR�GH�VHJXUDQoD�SDUD�FRQWUROH�H�H[WLQomR�GH�LQFrQGLR��
SUHYLVWR�SRU�OHL�D�REULJDWRULHGDGH�HP�HGLItFLRV��3RGH�VHU�XWLOL]DGR�SRU�

TXDOTXHU�SHVVRD�QR�PRPHQWR�GD�HPHUJrQFLD��PDV�GDU�VH�SUHIHUrQFLD�GD�XWL-
OL]DomR�SRU�XPD�HTXLSH�HVSHFLDOL]DGD�HP�FRPEDWH�D�LQFrQGLR��3(5(,5$��
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������
� (TXLSDPHQWRV�TXH�QmR�IRUDP�XWLOL]DGRV�SDUD�H[WLQJXLU�R�SULQFtSLR�
GH�LQFrQGLR�SRLV�R�0XVHX�QmR�SRVVXtD�FRUSRUDomR�GH�EULJDGD�GH�LQFrQGLR�QD�
KRUD�GR�IDWR�RFRUULGR��DOHJDQGR�QmR�SRVVXLU�RUoDPHQWR�SDUD�SDJDPHQWR�GD�
PHVPD��2�*/2%2��������

4. CONCLUSÃO 

e�HYLGHQWH� D� LPSRUWkQFLD� GRV� VLVWHPDV� GH� FRPEDWH� D� LQFrQGLR� H� WRGRV�RV� GLVSRVLWLYRV� TXH� RV� FRQVWLWXHP�� HP� HGL¿FDo}HV� KLVWyULFDV�� 3RUpP�
D�PXLWR�R� TXH� HYROXLU� QR� FHQiULR�GH� VHJXUDQoD� FRQWUD� LQFrQGLR� H� SkQLFR�
YLVWR�RV�LQ~PHURV�LQFrQGLRV�TXH�DLQGD�RFRUUHP�GHYLGR�j�IDOWD�GH�SHQDOLGD-
GHV�PDLV�VHYHUDV�DSOLFDGDV�SDUDV�HGL¿FDo}HV�TXH�QmR�DWHQGHP�R�&yGLJR�GH�
6HJXUDQoD�&RQWUD�,QFrQGLR�H�3kQLFR��&26&,3���&RUSR�GH�%RPEHLURV�GRV�
(VWDGRV�
� $R�DQDOLVDU�R�LQFrQGLR�RFRUULGR�QR�0XVHX�+LVWyULFR�1DFLRQDO��IRL�
SRVVtYHO�YHUL¿FDU�D�QHFHVVLGDGH�GH�XPD�LPHGLDWD�UHJXODPHQWDomR�UHIHUHQWH�
D�VHJXUDQoD�HP�HGLItFLRV�KLVWyULFRV��Mi�TXH�DV�H[LVWHQWHV�QmR�VmR�VX¿FLHQWHV�
SDUD�DVVHJXUDU�R�SDWULP{QLR�KLVWyULFR�H�FXOWXUDO��SRGHQGR�DVVLP�DFDUUHWDU�
RXWURV�LQFLGHQWHV�FRPR�R�GHVFULWR�
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$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6�±�$%17�1%5�
������������([WLQWRUHV�GH�LQFrQGLR�SRUWiWHLV��5LR�GH�-DQHLUR�������
$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6�±�$%17�1%5��
�����������+LGUDQWHV�8UEDQRV�GH�,QFrQGLR��5LR�GH�-DQHLUR������

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6�±�$%17�1%5�
�������6LQDOL]DomR�GH�6HJXUDQoD�FRQWUD�,QFrQGLR�H�3kQLFR��5LR�GH�-DQHLUR��
����

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6�±�$%17�1%5�
�������3RUWD�&RUWD�IRJR�SDUD�6DtGD�GH�(PHUJrQFLD��5LR�GH�-DQHLUR������

$5$Ò-2��6��0��6���628=$��9��&��0���*289(,$��$��0��&��$QiOLVH�GH�
ULVFR�GH�LQFrQGLR�HP�FLGDGHV�KLVWyULFDV�EUDVLOHLUDV��D�PHWRGRORJLD�DSOLFDGD�
j�FLGDGH�GH�2XUR�3UHWR��5HY��,QW��GH�'HVDVWUHV�1DWXUDOHV��$FFLGHQWHV�H�,Q-
IUDHVWUXFWXUD�&LYLO��9RO������S����D����������

%5,6727�6��)��$�VHJXUDQoD�FRQWUD�LQFrQGLR�FRPR�DERUGDJHP�GH�FRQVHU-
YDomR� GR� SDWULP{QLR� KLVWyULFR� HGL¿FDGR� �� )ORULDQySROLV� �����'LVHUWDomR�
�0HVWUDGR�

&+2$<�� )��� $� DOHJRULD� GR� SDWULP{QLR�� 6mR� 3DXOR�� (VWDomR� /LEHUGDGH��
81(63�����HG�������

&Ï',*2�'(� 6(*85$1d$�&2175$� ,1&Ç1',2� (� 3Æ1,&2� �&26-
&,3��GRV�(VWDGRV�&RUSR�GH�%RPEHLURV�GRV�(VWDGRV������

&Ï',*2�'(� 6(*85$1d$�&2175$� ,1&Ç1',2� (� 3Æ1,&2� �&26-
&,3��'(&5(72��������'(�'(=(0%52�'(������GRV�(VWDGRV�&RUSR�GH�
%RPEHLURV�GRV�(VWDGRV��

'(*5$8�&8/785$/��1RWD�GH�VROLGDULHGDGH��,QFrQGLR�QR�0XVHX�1DFLR-
QDO�������'LVSRQtYHO�HP��KWWSV���GHJUDXFXOWXUDO�FRP�EU�QRWLFLD�QRWD�GH�VR-
OLGDULHGDGH�LQFHQGLR�QR�PXVHX�QDFLRQDO���$FHVVR�HP����GH�PDUoR�GH������

*��*/2%2�� 2� TXH� VH� VDEH� VREUH� R� LQFrQGLR� QR� 0XVHX� 1DFLRQDO�� QR�
5LR�� ������ 'LVSRQtYHO� HP�� KWWSV���J��JORER�FRP�UM�ULR�GH�MDQHLUR�QRWL-
FLD������������R�TXH�VH�VDEH�VREUH�R�LQFHQGLR�QR�PXVHX�QDFLRQDO�QR�ULR�
JKWPO���$FHVVR�HP����GH�PDUoR�GH�����

+$<5721� �� 2V� HQVDLRV� H[LJLGRV� SDUD� D� VLQDOL]DomR� GH� VHJXUDQoD� FRQ-
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WUD� LQFrQGLR�H�SkQLFR��������'LVSRQtYHO�HP��KWWSV���UHYLVWDDGQRUPDV�FRP�
EU������������RV�HQVDLRV�H[LJLGRV�SDUD�D�VLQDOL]DFDR�GH�VHJXUDQFD�FRQ-
WUD�LQFHQGLR�H�SDQLFR����$FHVVR�HP�MXOKR�GH�����

+,3+$1��1RUPDWLYD� GH¿QH� GLUHWUL]HV� SDUD� D� SUHYHQomR� H� FRPEDWH� D� LQ-
FrQGLR�HP�HGL¿FDo}HV�WRPEDGDV��������'LVSRQtYHO�HP��KWWS���SRUWDO�LSKDQ�
JRY�EU�FOF�QRWLFLDV�GHWDOKHV������QRUPDWLYD�GH¿QH�GLUHWUL]HV�SDUD�D�SUH-
YHQFDR�H�FRPEDWH�D�LQFHQGLR�HP�HGL¿FDFRHV�WRPEDGDV���$FHVVR�HP����GH�
DJRVWR�����

0,7,',(5,��0��/���,26+,0272��(���3URSRVWD�GH�&ODVVL¿FDomR�GH�0DWH-
ULDLV�H�&RPSRQHQWHV�&RQVWUXWLYRV�FRP�UHODomR�DR�&RPSRUWDPHQWR�)UHQWH�
DR�)RJR�±�5HDomR�DR�)RJR��%ROHWLP�7pFQLFR�GD�(VFROD�3ROLWpFQLFD�GD�863��
6mR�3DXOR��%7�3&&���������S��������

086(86�'2�5,2��0XVHX�+LVWyULFR�1DFLRQDO��0+1��������'LVSRQtYHO�
HP�� KWWSV���ZZZ�PXVHXVGRULR�FRP�EU�MRRPOD�LQGH[�SKS"RSWLRQ FRPB
N�	YLHZ LWHP	LG ���PXVHX�KLVWRULFR�QDFLRQDO���$FHVVR�HP����GH�PDUoR�
de 2019
2*/2%2�&20��'LVSRVLWLYRV�GH�FRPEDWH�D�LQFrQGLR�H[LVWHQWH�QR�0XVHX��
������'LVSRQtYHO�HP��KWWSV���RJORER�JORER�FRP�ULR�OHLD�RV�SULQFLSDLV�SRQ-
WRV�VREUH�LQFHQGLR�TXH�GHVWUXLX�PXVHX�QDFLRQDO�����������$FHVVR�HP����
de março de 2019

212�� 5��� 3URWHomR� GR� SDWULP{QLR� KLVWyULFR�FXOWXUDO� FRQWUD� LQFrQGLR� HP�
HGL¿FDo}HV�GH�LQWHUHVVH�GH�SUHVHUYDomR��3DOHVWUD�DSUHVHQWDGD�QD�)XQGDomR�
&DVD�GH�5XL�%DUERVD��5LR�GH�-DQHLUR�������

3(5(,5$��&DLR��7LSRV�GH�H[WLQWRUHV�GH�LQFrQGLR��(VFROD�(QJHQKDULD��������
'LVSRQtYHO� HP��KWWSV���ZZZ�HVFRODHQJHQKDULD�FRP�EU�WLSRV�GH�H[WLQWRUHV���
$FHVVR�HP�����GH�QRYHPEUR�GH������

6,/9(,5$��'�� ,QFrQGLR�TXH�GHVWUXLX�R�0XVHX�1DFLRQDO�FRPHoRX�QR�DU-
�FRQGLFLRQDGR�GR�DXGLWyULR��GLD�ODXGR�GD�3)��������'LVSRQtYHO�HP��KWWSV���
J��JORER�FRP�UM�ULR�GH�MDQHLUR�QRWLFLD������������SROLFLD�IHGHUDO�GLYXOJD-
�ODXGR�GH�LQFHQGLR�TXH�GHVWUXLX�R�PXVHX�QDFLRQDO�QR�ULR�JKWPO� �� $FHVVR�
HP����GH�MXOKR�GH������

628=$��-��&��$�,PSRUWkQFLD�GR�3URMHWR�$UTXLWHW{QLFR�QD�3UHYHQomR�FRQWUD�
,QFrQGLRV��,Q��187$8��������6mR�3DXOR����S��$UWLJR�WpFQLFR�
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GHOD�p�DODUPDQWH��FRP�LVVR�R�LGHDO�p�SHQVDU�QR�TXH�QRV�DIHWDUi��/RJR��Ki�QH-
FHVVLGDGH�TXH�VH�PXGH�D�PHQWDOLGDGH�GD�SRSXODomR��SDUD�TXH�Oi�QD�QDVFHQWH�
QmR�KDMD�GHVPDWDPHQWR��H�TXH�D�PHVPD�VHMD�SUHVHUYDGD�SDUD�TXH�QmR�KDMD�
XPD�FULVH�KtGULFD��3RGHUtDPRV�WHU�ULRV�YLYRV�PHVPR�HP�PHLRV�XUEDQR��VH�
RV�PHVPRV�IRVVHP�UHVSHLWDGRV��2�LGHDO�VHULD�TXH�D�SRSXODomR�VH�FRQVFLHQWL-
]DVVH�H�DR�PHQRV�GHVFDUWDVVH�VHXV�GHYLGRV�REMHWRV�VHP�YDORU�FRUUHWDPHQWH��
FRP�LVVR��R�WUDWDPHQWR�GD�iJXD�VHULD�IDFLOLWDGR��H�D�iJXD�SRGHULD�FKHJDU�QR�
GHVWLQR�¿QDO�FRP�PDLV�SXUH]D�H�TXDOLGDGH��&RP�WXGR�LVVR��DLQGD�Ki�WHP-
SR�GH�PXGDU�RV�KiELWRV�GD�SRSXODomR�FRP�FDPSDQKDV��SDVVHDWDV�RX�RXWUDV�
PRELOL]Do}HV��SDUD�TXH�SRVVDPRV�GHVIUXWDU�SRU�PDLV�WHPSR�GHVVH�EHP�WmR�
SUHFLRVR�TXH�DLQGD�WHPRV�
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1. INTRODUÇÃO

6DEH�VH� TXH� D� iJXD� p� XP� UHFXUVR� QDWXUDO� LQGLVSHQViYHO� SDUD� D� YLGD� GH�
WRGRV�RV�VHUHV�KXPDQRV��HOD�IRL�D�EDVH�SDUD�R�GHVHQYROYLPHQWR�GDV�SUL-

PHLUDV�FLYLOL]Do}HV�H�PRWLYR�GH�FRPSHWLomR�GH�YiULRV�SRYRV��'LDQWH�GD�LP-
SRUWkQFLD�GHVVH�UHFXUVR��D�2UJDQL]DomR�GDV�1Do}HV�8QLGDV��218��FULRX�HP�
�����R�'LD�0XQGLDO�GD�ÈJXD��TXH�p�FRPHPRUDGR�HP����GH�PDUoR��(VVH�GLD�
WHP�R�LQWXLWR�GH�FKDPDU�D�DWHQomR�SDUD�D�SUHVHUYDomR�H�XVR�UDFLRQDO�GHVVH�
SUHFLRVR�UHFXUVR�QDWXUDO��=$1(77$��������
� 2� DFHVVR� j� iJXD� SRWiYHO� p� XP� GLUHLWR� IXQGDPHQWDO� GR� VHU� KXPD-
QR��HVWDEHOHFLGR�SHOD�218��1R�%UDVLO��VHJXQGR�GDGRV�GR�JRYHUQR�IHGHUDO�
�������GRV�GRPLFtOLRV�XUEDQRV�VmR�DEDVWHFLGRV�SRU�UHGH�GH�GLVWULEXLomR�GH�
iJXD�FRP�FDQDOL]DomR�LQWHUQD��*29(512�'2�%5$6,/��������
6HJXQGR�D�2UJDQL]DomR�GDV�1Do}HV�8QLGDV���218�������GH�WRGD�D�iJXD�GR�
SODQHWD�7HUUD��DSHQDV����HVWi�GLVSRQtYHO�SDUD�R�FRQVXPR�KXPDQR��VREUDQGR�
����SDUD�R�RFHDQR�H����QDV�JHOHLUDV��0HVPR�FRP�HVVD�HVFDVVH]��H[LVWH�HP�
JUDQGH�SDUWH�� XP�GHVSHUGtFLR�GH� iJXD� HP� VLVWHPD�GH� DEDVWHFLPHQWR�� TXH�
SHUGHP�XPD�TXDQWLGDGH�PXLWR�HOHYDGD�GH� OLWURV�HP�UD]mR�GH�YD]DPHQWRV�
H�SUREOHPDV�JHUDLV�QDV�WXEXODo}HV�H�VLVWHPDV�GH�IRUQHFLPHQWR��0HVPR�HP�
SDtVHV�GHVHQYROYLGRV��HVVH�SUREOHPD�p�UHFRUUHQWH��QD�$OHPDQKD�����GH�WRGD�
D�iJXD�p�GHVSHUGLoDGD�QRV�VLVWHPDV�S~EOLFR��Q~PHURV�PXLWR�SDUHFLGRV�FRP�
R�GH�RXWURV�SDtVHV��FRPR�-DSmR�H�(VWDGRV�8QLGRV��-i�R�GHVSHUGtFLR�GH�iJXD�
QR�%UDVLO�p�DLQGD�PDLV�HOHYDGR��DWLQJLQGR�XP�YROXPH�WRWDO�FRUUHVSRQGHQWH�
D�������GH�WRGD�D�iJXD�WUDWDGD��3(1$��������
� $LQGD�TXH�R�FRQVXPR�GH�iJXD�HP�WRUQHLUDV�H�OHQoyLV�VXEWHUUkQHRV�
VHMD�FRPXP�QR�%UDVLO�� WDPEpP�SRGHP�FDXVDU�GDQRV��&RP�R�FUHVFLPHQWR�
XUEDQR��XPD�JUDQGH�SDUWH�GHVVHV�UHFXUVRV�KtGULFRV�VH�WRUQRX�LPSUySULR�SDUD�
R�FRQVXPR�KXPDQR��SRLV�FRQWpP�UHVtGXRV�GRV�PDWHULDLV�FRP�RV�TXDLV�HQWUD�
HP�FRQWDWR��FRPR�VDLV�GLVVROYLGRV��SDUWtFXODV�HP�VXVSHQVmR�H�GLYHUVRV�WLSRV�
GH�PLFURUJDQLVPRV��=$1(77$��������
3DUD�VH�WRUQDU�SUySULD�SDUD�R�FRQVXPR�KXPDQD��D�iJXD�SUHFLVD�VHU�WUDWDGD�
FRP�FORUR��VHJXLQGR�YiULRV�SURFHVVRV�GH�GHVLQIHFomR��GHFDQWDomR��FRUUHomR�
GR�SK�H�ÀXRUHWDomR��=$1(77$��������
� 'H�DFRUGR�FRP�R�6LVWHPD�1DFLRQDO�GH� ,QIRUPDo}HV� VREUH�6DQHD-
PHQWR� �61,6��� SUHFLVD�VH� GH� XP�QRYR�SDGUmR� SDUD� DFDEDU��2X� DR�PHQRV�
GLPLQXLU�FRP�HVVD�SROXLomR�GD�iJXD�GRFH�H�HVFDVVH]�GD�PHVPD��$�/HL�Q��
����������FRQKHFLGD�FRPR�D�/HL�GD�ÈJXD�GHWHUPLQD�TXH�R�ODQoDPHQWR�GH�
UHVtGXRV�VyOLGRV�� OtTXLGRV�RX�JDVRVRV�� WUDWDGRV�RX�QmR��FRP�R�¿P�GH�VXD�
GLOXLomR��WUDQVSRUWH�RX�GH�SRVLomR�¿QDO�HP�XP�FRUSR�G¶iJXD��HVWmR�VXMHLWRV�
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j�RXWRUJD�SHOR�SRGHU�S~EOLFR��6,/9$�HW�DO��������
� (VWH�SRGHU�HVWDEHOHFH�R�YDORU�D�VHU�FREUDGR�SHOR�XVR�GRV�UHFXUVRV�
KtGULFRV�H�RV�SDUkPHWURV�TXH�GHYHP�VHU�REVHUYDGRV�GXUDQWH�R�ODQoDPHQWR�
GHVVHV�UHVtGXRV��R�YROXPH�ODQoDGR�H�VHX�UHJLPH�GH�YDULDomR��EHP�FRPR�DV�
FDUDFWHUtVWLFDV�ItVLFR�TXtPLFDV��ELROyJLFDV�H�GH�WR[LFLGDGH�GR�DÀXHQWH��1R�
%UDVLO��D�LPSODQWDomR�GH�6LVWHPD�GH�$EDVWHFLPHQWR�GH�ÈJXD��6$$���VHQGR�
XP�VHUYLoR�GH�XWLOLGDGH�S~EOLFD�� HVWi� VXMHLWD� DR� OLFHQFLDPHQWR�DPELHQWDO��
FRQIRUPH�D�5HVROXomR�����GH����GH�GH]HPEUR�GH������GR�&RQVHOKR�1DFLR-
QDO�GH�0HLR�$PELHQWH�±�&21$0$��6,/9$�HW�DO���������
� $�PHWRGRORJLD�HPSUHJDGD�SDUD�HODERUDU�HVVH�HVWXGR�FRQVLVWH�HP�UH-
YLVmR�ELEOLRJUi¿FD��)RUDP�FROHWDGDV�LQIRUPDo}HV�GH�RXWURV�DUWLJRV�DFDGr-
PLFRV��GLVVHUWDo}HV�H�OLYURV��IRQWHV�FRQ¿iYHLV�TXH�LQFRUSRUDUDP�R�FDPLQKR�
GD�iJXD�SRWiYHO��RQGH�VHUi�HQWHQGLGR�R�SDVVR�D�SDVVR�GD�FDSWDomR�j�GLVWUL-
EXLomR�GD�iJXD�TXH�FKHJD�D�WRUQHLUD�GH�FDVD�
� ([LVWHP�UD]}HV�SDUD�HODERUDomR�GR�VHJXLQWH�DUWLJR��SRLV�IRL�HVWXGDGR�
SURIXQGDPHQWH�R�WHPD�H�YLVWR�FRPR�R�WUDEDOKR�GD�FDSWDomR�j�GLVWULEXLomR�
GD�iJXD�p�iUGXR��SRUWDQWR��R�PRWLYR�GR�SUHVHQWH�DUWLJR�p�DSUHVHQWDU�UHODo}HV�
HQWUH�R�FRQVXPLGRU�H�R�GLVWULEXLGRU�GD�iJXD��EXVFDQGR�VH�UHODWDU�RV�SULQFL-
SDLV�SRQWRV�VREUH�R�FDPLQKR�GD�iJXD��GHVGH�D�FDSWDomR�DWp�D�GLVWULEXLomR��
6HUi� DERUGDGR� ULJRURVDPHQWH� GD� FDSWDomR� DR� WUDWDPHQWR� GD� iJXD�� SRLV� p�
IXQGDPHQWDO�D�FRODERUDomR�H�D�LPSRUWkQFLD�GR�XVR�FRQVFLHQWH�GD�SRSXODomR��
FRP�LVVR�p�SRVVtYHO�DJLOL]DU�DV�HWDSDV�GR�WUDWDPHQWR��SDUD�TXH�D�iJXD�WHQKD�
PHOKRU�TXDOLGDGH�
� 'HVVD�IRUPD��TXDQWR�PDLV�SROXtGD�D�iJXD��PDLV�SURGXWRV�TXtPLFRV�
VHUmR�XVDGRV�SDUD�WRUQi�OD�SRWiYHO�SDUD�R�FRQVXPR�KXPDQR�
2�HVWXGR�WHP�FRPR�REMHWLYR�DQDOLVDU�WRGDV�DV�HWDSDV�SRU�RQGH�D�iJXD�SDVVD�
DWp� HVWDU� SURQWD�SDUD�R� FRQVXPR�KXPDQR�H� FKDPDU� D� DWHQomR�SDUD�R�XVR�
FRQVFLHQWH�GHVVH�EHP�QDWXUDO�D�¿P�GH�TXH�VHMD�XWLOL]DGR�PDLV�UDFLRQDOPHQWH�
SDUD�HYLWDU�RV�GHVSHUGtFLRV���

2. REVISÃO BIBLIOGRÁFICA
2.1. A Importância da água para todos seres vivos

7RGRV�VDEHP�TXH�HP�QRVVR�SDtV�Ki�WHPSRV�TXH�VH�REVHUYD�D�HVFDVVH]�GH�
iJXD��3RGH�VH�D¿UPDU�TXH�D�iJXD�p�IXQGDPHQWDO�SDUD�QRVVR�RUJDQLVPR��

VHQGR�����FRPSRVWR�SRU�iJXD��0HVPR�FRP�D�SRSXODomR�FRQVFLHQWH�GHVVD�
VLWXDomR��R�QmR�DSURYHLWDPHQWR�GH�iJXD��RX�VHMD��R�GHVSHUGtFLR�DLQGD�p�XP�
TXDGUR�SUHRFXSDQWH��2�GHVSHUGtFLR�GH�iJXD�p�XP�SUREOHPD�VRFLRDPELHQ-
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WDO�TXH�JHUDUi�JUDQGHV�SUREOHPDV�SDUD�RV�KRPHQV��H[LVWH��SRU�H[HPSOR��R�
GHVSHUGtFLR�GXUDQWH�R�EDQKR��RX�DR�HVFRYDU�RV�GHQWHV��GHVSHUGtFLR�GXUDQWH�
R�DEDVWHFLPHQWR�GH�iJXD��FDXVDGR�JHUDOPHQWH�SRU�IDOKDV�WpFQLFDV��HQWUH�RX-
WURV��(P�FRQVHTXrQFLD�GLVVR��QRWD�VH�TXH�D�SRSXODomR�SUHFLVD�PXGDU�VHXV�
KiELWRV��6$1726��������
� e�LPSRUWDQWH�TXH�D�SRSXODomR�DSUHQGD�D�ID]HU�XVR�UDFLRQDO�GD�iJXD��
PXGDU� GH� DWLWXGH� HYLWDQGR� GHVSHUGtFLRV�� H� D� HFRQRPL]DU��0HVPR� FRP� DV�
GLYHUVDV�FDPSDQKDV�TXH�LQFHQWLYDP�D�HFRQRPLD�GH�iJXD��DOJXQV�KiELWRV�VmR�
GLItFHLV�GH�VHUHP�HYLWDGRV��75,Æ1*8/2�0,1(,52���������

2.2. Captação da Água

e�D�SULPHLUD�XQLGDGH�GR�VLVWHPD�GH�DEDVWHFLPHQWR�GH�iJXD��5HVSRQViYHO�SRU� FDSWDU� GH�PRGR� DGHTXDGR� D� iJXD� GD� QDVFHQWH�� WDPEpP� FKDPDGD�
GH�iJXD�EUXWD�TXH�ORJR�DSyV�VHU�FDSWDGD�p�GLVWULEXtGR�SRU�DGXWRUDV�XVDGDV�
SDUD�R�WUDQVSRUWH�GD�iJXD�GR�SRQWR�GH�FDSWDomR�QD�QDVFHQWH�DWp�D�(VWDomR�GH�
7UDWDPHQWR�GH�ÈJXD��DGXWRUD�GH�iJXD�EUXWD���H�GD�(VWDomR�GH�7UDWDPHQWR�
GH�ÈJXD�DWp�RV�UHVHUYDWyULRV�GH�GLVWULEXLomR��DGXWRUD�GH�iJXD�WUDWDGD���&(-
6$1��������

2.3. Tratamento da Água

A PDLRU�SDUWH�GD�iJXD�OLPSD�TXH�p�FRQVXPLGD�VH�WUDQVIRUPD�HP�HVJRWR�TXH�p�UHLQWURGX]LGR�QRV�ULRV�H�ODJRV��(VWDV�QDVFHQWHV��XPD�YH]�FRQWD-
PLQDGDV��SRGHP�FRQWHU�PLFURUJDQLVPRV�TXH�SURYRFDP�GLIHUHQWHV�GRHQoDV�
FRPR�D�GLDUUHLD��KHSDWLWH��FyOHUD�H�IHEUH�WLIRLGH��$OpP�GRV�PLFURUJDQLVPRV��
DV�iJXDV�GRV�ULRV�H�ODJRV�FRQWrP�GLYHUVDV�SDUWtFXODV�LQGHYLGDV�SDUD�R�FRQVX-
PR�GD�SRSXODomR��'Dt�D�QHFHVVLGDGH�GH�VH�WUDWDU�D�iJXD�SDUD�TXH�HVWD�YROWH�D�
VHU�SURStFLD�SDUD�R�FRQVXPR�KXPDQR��863��������
� 4XDQGR�p�SHQVDGR�HP�iJXD� WUDWDGD�QD�PDLRU�SDUWH�GDV�YH]HV�YHP�
HP�PHQWH�R�WUDWDPHQWR�GH�XPD�iJXD�TXH�HVWDYD�FRQWDPLQDGD��FRP�R�HVJRWR��
SDUD�XPD�TXH�YROWH�D�VHU�OLPSD��&DEH�DTXL�ID]HU�XPD�VHSDUDomR�HQWUH�WUDWD-
PHQWR�GD�iJXD�H�GR�HVJRWR��R�WUDWDPHQWR�GH�iJXD�p�IHLWR�DSyV�D�iJXD�GRFH�VHU�
HQFRQWUDGD�HP�PDQDQFLDLV�TXH�FRQWpP�UHVtGXRV�RUJkQLFRV��VDLV�GLVVROYLGRV��
PHWDLV�SHVDGRV��SDUWtFXODV�HP�VXVSHQVmR�H�PLFURUJDQLVPRV��3RU�HVVD�UD]mR�D�
iJXD�p�WUDQVSRUWDGD�GRV�PDQDQFLDLV�SDUD�D�(VWDomR�GH�7UDWDPHQWR�GH�ÈJXD�
�(7$���-i�R�HVJRWR�p�WUDWDGR�D�SDUWLU�GH�HVJRWRV�UHVLGHQFLDLV�RX�LQGXVWULDLV�
SDUD�TXH��DSyV�VHU�WUDWDGD��D�iJXD�SRGHU�VHU�LQWURGX]LGD�QRYDPHQWH�QRV�FyU-
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UHJRV�H�DVVLP�GLPLQXLU�R�LPSDFWR�DPELHQWDO��863��������

2.3.1. Etapas do tratamento

6HJXQGR�6$%(63���������DV�IDVHV�GR�WUDWDPHQWR�GD�iJXD�VmR�
� &RDJXODomR�±�1R�SURFHVVR�GH�FRDJXODomR�p�LQVHULGR�VXOIDWR�GH�DOX-

PtQLR��FORUHWR�IpUULFR�RX�RXWUR�FRDJXODQWH��ORJR�DSyV�XPD�DJLWDomR�YLROHQWD�
GD�iJXD��$VVLP��DV�SDUWtFXODV�GH�VXMHLUD�¿FDP�HOHWULFDPHQWH�GHVHVWDELOL]DGDV�
H�VH�XQHP�FRP�PDLV�IDFLOLGDGH�
� )ORFXODomR�±�1HVWD�IDVH��SRVWHULRU�D�FRDJXODomR��Ki�XPD�PLVWXUD�OHQ-
WD�GD�iJXD��TXH�VHUYH�SDUD�SURYRFDU�D�IRUPDomR�GH�ÀRFRV�FRP�DV�SDUWtFXODV�
'HFDQWDomR�±�1HVWD�IDVH��D�iJXD�SDVVD�SRU�JUDQGHV�WDQTXHV�SDUD�TXH�VHSDUH�
RV�ÀRFRV�GH�VXMHLUD�IRUPDGRV�QD�ÀRFXODomR�
� )LOWUDomR�±�$�iJXD�DWUDYHVVD� WDQTXHV�IRUPDGRV�SRU�SHGUDV��DUHLD�H�
FDUYmR�DQWUDFLWR��(OHV�VmR�UHVSRQViYHLV�SRU�UHWHU�D�VXMHLUD�TXH�UHVWRX�GD�IDVH�
GH�GHFDQWDomR�
3yV�DOFDOLQL]DomR�±�$TXL��R�S+�GD�iJXD�p�DQDOLVDGR�SDUD�SDVVDU�SHOD�FRUUH-
omR��SDUD�HYLWDU�D�FRUURVmR�RX�LQFUXVWDomR�GDV�WXEXODo}HV�
� 'HVLQIHFomR�±�1HVWD�IDVH��R�FORUR�QR�OtTXLGR�p�DGLFLRQDGR�DQWHV�GD�
VDtGD�GD�(VWDomR�GH�7UDWDPHQWR��(OD�JDUDQWH�TXH�D�iJXD�IRUQHFLGD�FKHJXH�
LVHQWD�GH�EDFWpULDV�H�YtUXV�DWp�D�FDVD�GR�FRQVXPLGRU�
)OXRUHWDomR�±�1D�~OWLPD�IDVH��R�À~RU�WDPEpP�p�DGLFLRQDGR�j�DJXD��$�VXEV-
WkQFLD�VHUYH�SDUD�SUHYHQLU�FiULHV�QD�SRSXODomR��6$%(63��������

2.4. Distribuição 

&RP�D�HWDSD�GH� WUDWDPHQWR�¿QDOL]DGD��D�iJXD�VHJXH�SDUD�VHU�DQDOLVDGD�
HP�ODERUDWyULR��RQGH�VmR�DWHVWDGRV�RV�SDGU}HV�TXH�D�LGHQWL¿FDP�FRPR�

SRWiYHO�� 6y� HQWmR� D� iJXD� SRWiYHO� p� OLEHUDGD� SDUD� RV� UHVHUYDWyULRV� RQGH� p�
DUPD]HQDGD�DQWHV�GD�GLVWULEXLomR��$WUDYpV�GDV�DGXWRUDV��H�GDV�UHGHV�GH�GLV-
WULEXLomR��$%5(8��������



186
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

2.5 Tratamento do Esgoto 
2.5.1 A História do tratamento de esgoto no Rio de Janeiro

A &LGDGH�GR�5LR�GH�-DQHLUR�IRL�IXQGDGD�SRU�(VWiFLR�GH�6i�HP�PDUoR�GH�������'RLV�DQRV�GHSRLV�IRL�WUDQVIHULGD�SRU�0HP�GH�6i�SDUD�R�0RUUR�GR�
'HVWHUUR��&DVWHOR���RQGH�VH�GHVHQYROYHX��$RV�SRXFRV�D�SRSXODomR�FRPHoRX�
D�GHVFHU�R�PRUUR�GR�&DVWHOR��HVSDOKDQGR�VH�SHODV�SDUWHV�SODQDV��1HVVDV�iUH-
DV�SODQDV�KDYLDP�GLYHUVRV�ODJRDV�H�iUHDV�SDQWDQRVDV�RULXQGR�GR�PRYLPHQ-
WR�GDV�PDUpV�TXH�DV�SUHDPDUHV�DODJDYDP�WRGD�D�iUHD�HQWUH�R�DWXDO�3DVVHLR�
3~EOLFR� H� D� 3UDoD�0DXi��$RV� SRXFDV�� HVWDV� iUHDV� IRUDP� VHQGR� DWHUUDGDV��
�&('$(���������
� 1DTXHOD� pSRFD�� RV�PRUDGRUHV� WLQKDP�R�PDX� FRVWXPH�GH� MRJDU� QD�
UXD�H�QD�³YDOD´� WRGRV�RV�GHVSHMRV�H�GHWULWRV�GRPpVWLFRV�� WUDQVIRUPDQGR�D�
HP�XPD�LPHQVD�FORDFD��FRP�LQVXSRUWiYHO�PDX�FKHLUR�H�RQGDV�GH�PRVTXLWRV��
�&('$(��������
� 2V�HVJRWRV�GDV�FDVDV�HUDP�DFRQGLFLRQDGRV�HP�EDUULFDV�GH�PDGHLUDV�
�RV�FXERV��QRV�TXLQWDLV�H�j�QRLWH�WUDQVSRUWDGRV�SRU�HVFUDYRV�SDUD�RV�ODQoD-
PHQWRV�PDLV� SUy[LPRV�� FRPR�DV�3UDLDV� GR�3HL[H� �5XD�'��0DQXHO�� H� GDV�
)DULQKDV�H�R�&DPSR�GD�$FODPDomR��&DPSR�GH�6DQWDQD���(VVHV�HVFUDYRV�H�
VHXV�EDUULV�IRUDP�DSHOLGDGRV�SHOR�SRYR�GH�³7LJUHV´��DR�FDUUHJDU�DV�EDUULFDV�
DEHUWDV�QD�FDEHoD��R�HVJRWR�UHVSLQJDYD�QDV�FRVWDV�GRV�HVFUDYRV�H�VXMDYD�D�
SHOH�GH�EUDQFR��GHSRLV�GR�FRQWDWR�FRP�R�VRO��GRV�TXDLV� WRGRV�IXJLDP�QDV�
UXDV�FRP�SRXFD�LOXPLQDomR��&('$(��������
� $�&LGDGH�GR�5LR�GH� -DQHLUR� IRL� D� WHUFHLUD� FLGDGH�GR�PXQGR�D� VHU�
UHFHEHU�GH�UHGH�GH�HVJRWRV�VDQLWiULRV��RFRUUHQGR�DQWHV�HP�/RQGUHV��������H�
+DPEXUJR���������6RPHQWH�/RQGUHV��FRPR�&DSLWDO�VH�DQWHFLSRX�DR�5LR��QD�
FRQVWUXomR�GH�VXDV�UHGHV�FROHWRUDV�GH�HVJRWRV��&('$(��������
� (P� ����� IRL� FULDGD� D� (PSUHVD� GH� 6DQHDPHQWR� GD� *XDQDEDUD� ±�
(6$*�±�TXH�WLQKD�R�HQFDUJR�GH�GLULJLU�H�DGPLQLVWUDU�RV�VHUYLoRV�GH�HVJRWRV�
VDQLWiULRV�H�GDU�FRPEDWH�DRV�PRVTXLWRV�HP�WRGD�D�iUHD�GR�(VWDGR�GD�*XDQD-
EDUD��&RXEH�D�(6$*�HODERUDU�R�3ODQR�(VWDGXDO�GH�(VJRWDPHQWR�6DQLWiULR��
FRQVLGHUDQGR� WUrV� JUDQGHV� VLVWHPDV� GH� HVJRWDPHQWR�� VLVWHPD� *XDQDEDUD��
-DFDUHSDJXi�H�6HSHWLED��(P�VHJXLGD�� UHIRUPXORX�R�SURJUDPD�GH�REUDV�GR�
(PLVViULR�6XEPDULQR�GH�,SDQHPD�H�GHX�LQtFLR�D�VXD�FRQVWUXomR��FRQFOXtGDV�
HP������SHOD�&('$(��FRP�UHFXUVRV�SUySULRV�H�GR�%1+��&('$(��������
� &RP�D�IXVmR�GRV�(VWDGRV�*XDQDEDUD�H�GR�5LR�GH�-DQHLUR��IRL�FULDGD�
HP����GH�DJRVWR�GH������D�&RPSDQKLD�(VWDGXDO�GH�ÈJXDV�H�(VJRWRV�±�&(-
'$(�±�TXH�DEVRUYHX�D�FRPSDQKLD�(VWDGXDO�GH�ÈJXDV�GD�*XDQDEDUD�±�&(-
'$*��D�(PSUHVD�GH�6DQHDPHQWR�GD�*XDQDEDUD�±�(6$*�H�D�&RPSDQKLD�GH�
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6DQHDPHQWR�GR�5LR�GH�-DQHLUR�±�6$1(5-��&RP�D�FULDomR�GD�&('$(��RV�
VHWRUHV�GH�iJXD�H�HVJRWRV��TXH�DR�ORQJR�GH�VXD�KLVWyULD�HVWLYHUDP�D�PDLRU�
SDUWH�GR�WHPSR�VHSDUDGRV��¿FDUDP�MXQWRV�SDUD�IDFLOLWDU�RV�REMHWLYRV�GR�3ODQR�
1DFLRQDO�GH�6DQHDPHQWR�±�3/$1$6$��DWUDYpV�GR�TXDO�R�JRYHUQR�)HGHUDO��
R�(VWDGR�H�RV�0XQLFtSLRV�UH~QHP�UHFXUVRV�¿QDQFHLURV�SDUD�VROXFLRQDU�VHXV�
SUREOHPDV�GH�VDQHDPHQWR�EiVLFR��&('$(��������

2.5.2 Etapas do tratamento de esgoto 

AV�(VWDo}HV�GH�7UDWDPHQWR�GH�(VJRWR��)LJXUD�����PDLV�FRPXPHQWH�FR-
QKHFLGDV�DWUDYpV�GD�VLJOD�(7(�±�VmR�XQLGDGHV�RSHUDFLRQDLV�GR�VLVWHPD�

GH�VDQHDPHQWR�TXH�HVSHFL¿FDPHQWH�UHFHEHP�DV�FDUJDV�SROXHQWHV�GR�HVJR-
WR�H�GHYROYHP�R�HÀXHQWH�WUDWDGR�D�FRUSRV�GCiJXD�FRPR�ULRV��UHGX]LQGR�RV�
HYHQWXDLV� LPSDFWRV� DPELHQWDLV� TXH� SRGHULDP� VHU� FDXVDGRV� VHP� R� GHYLGR�
WUDWDPHQWR��DOpP�GH�HYLWDU�TXH�HPSUHVDV�VHMDP�SXQLGDV�OHJDOPHQWH�H�MXGL-
FLDOPHQWH�SHOD�GHVWLQDomR�LQFRUUHWD�GRV�HÀXHQWHV�JHUDGRV��7(5$�$0%,(1-
7$/��������

)LJXUD����([HPSOR�GH�(VWDomR�GH�7UDWDPHQWR�GH�(VJRWRV��(7(��
 

)RQWH��&('$(��������

� 6HJXQGR�D�&('$(���������DV�IDVHV�GR�WUDWDPHQWR�GH�HVJRWR�VmR�
� *UDGHDPHQWRV��HWDSD�LQLFLDO�RQGH�UHVtGXRV�VyOLGRV�PDLRUHV��JUDGH-
DPHQWR�JURVVR���H�UHVtGXRV�VyOLGRV�PHQRUHV��JUDGHDPHQWR�¿QR���VmR�¿VLFD-
PHQWH�UHWLGRV�SRU�PHLR�GH�EDUUHLUDV�QR�VLVWHPD�
� 'HVDUHQDomR��QHVWH�PRPHQWR��D�DUHLD�HP�VXVSHQVmR�QR�HVJRWR�YDL�
SDUD�R�IXQGR�GR�WDQTXH��HQTXDQWR�RV�PDWHULDLV�RUJkQLFRV�¿FDP�QDV�FDPDGDV�
VXSHULRUHV�
� 'HFDQWDGRU�SULPiULR��SULPHLUD�HWDSD�GH�GHFDQWDomR�RQGH�R�PDWHULDO�
RUJkQLFR�VyOLGR�p�PLVWXUDGR�H�VHGLPHQWDGR�QR�IXQGR��IRUPDQGR�ORGR�
3HQHLUD�URWDWLYD��GHSRLV�GD�IRUPDomR�GR�ORGR�SRU�GHFDQWDomR��XP�SURFHVVR�
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GH�FHQWULIXJDomR�VHSDUD�D�IDVH�VyOLGD�GD�PLVWXUD�HP�XPD�HVSpFLH�GH�SHQHLUD��
SHUPLWLQGR�TXH�R�OtTXLGR�VHMD�DUPD]HQDGR�HP�WDQTXHV�
� 'LJHVWmR�DQDHUyELFD��QHVWD�IDVH�R�REMHWLYR�p�D�HVWDELOL]DomR�GD�PLV-
WXUD�SRU�PHLR�GH�SURFHVVRV�TXtPLFRV�TXH�DWXDP�QR�ORGR�UHPDQHVFHQWH��QHX-
WUDOL]DQGR�EDFWpULDV�H�JDVHV�QRFLYRV�
� 7DQTXH�GH�DHUDomR��DWUDYpV�GH�XP�SURFHVVR�TXtPLFR�HVSHFt¿FR��RV�
UHVtGXRV�RUJkQLFRV�VmR�WUDQVIRUPDGRV�HP�JiV�FDUE{QLFR��ID]HQGR�FRP�TXH�D�
PDWpULD�DOL�FRQWLGD�VLUYD�GH�DOLPHQWR�SDUD�PLFURUJDQLVPRV�TXH�DMXGDUmR�QD�
GHFRPSRVLomR�GH�UHVtGXRV�
� 'HFDQWDGRU�VHFXQGiULR��PDLV�XPD�IDVH�GH�GHFDQWDomR��RQGH�D�PDWp-
ULD�VyOLGD�QR�ORGR�p�UHGX]LGD�
� $GHQVDPHQWR�GR�ORGR��R�ORGR�p�¿OWUDGR�DTXL��SDUD�TXH�VH�UHWLUH�PDLV�
XPD�SDUWH�GD�PDWpULD�VyOLGD�GD�PLVWXUD�
� &RQGLFLRQDPHQWR�TXtPLFR�GR�ORGR��R�ORGR�p�FRDJXODGR�H�GHVLGUDWD-
GR��GHL[DQGR�DSHQDV�D�SDUWH�VyOLGD�GR�FRPSRVWR�SDUD�WUiV�
)LOWUR�SUHQVD�GH�SODFDV��R�UHVWDQWH�GR�OtTXLGR�p�H[WUDtGR�DWUDYpV�GH�XP�SUR-
FHVVR�GH�FRPSUHVVmR�PHFkQLFD�VREUH�D�PDVVD�GH�ORGR�REWLGD�QD�HWDSD�DQWH-
ULRU�
� 6HFDGRU�WpUPLFR��QD�IDVH�¿QDO��R�PDWHULDO�p�H[SRVWR�D�DOWDV�WHPSHUD-
WXUDV��R�TXH�IRUoD�D�HYDSRUDomR�GH�TXDOTXHU�UHVTXtFLR�GH�iJXD�DLQGD�SUHVHQ-
WH�QR�PDWHULDO��&('$(�������

2.6 Água de reuso 

A iJXD�GH�UHXVR�SRGH�VHU�GH¿QLGD�FRPR�D�iJXD�UHVLGXiULD�TXH�HVWi�GHQ-
WUR�GH�SDGU}HV�HVWDEHOHFLGRV�SDUD�D� VXD� UHXWLOL]DomR��1RUPDOPHQWH�D�

iJXD�UHVLGXiULD�p�SURYHQLHQWH�GR�EDQKR��FR]LQKD��SURFHVVRV�GH�IDEULFDomR�
LQGXVWULDO�H�iJXDV�GH�LQ¿OWUDomR��VHQGR�JHUDOPHQWH�WUDWDGD�HP�(VWDo}HV�GH�
7UDWDPHQWR�GH�(VJRWR��6$1726��������
� $�iJXD�GH�UHXVR�SRVVXL�XPD�TXDOLGDGH�LQIHULRU�TXDQGR�FRPSDUDGD�
j�iJXD�SRWiYHO�H�QmR�p�XVDGD�GLUHWDPHQWH�SDUD�R�FRQVXPR��(P�JUDQGH�SDUWH�
GRV�FDVRV��VXD�XWLOL]DomR�HQJORED�JHUDomR�GH�HQHUJLD��UHIULJHUDomR�GH�HTXL-
SDPHQWRV��ODYDJHP�GH�FDUURV��LUULJDomR�GH�FDPSRV�SDUD�FXOWLYR��FRPEDWH�D�
LQFrQGLRV�� OLPSH]D�GH�UXDV�H�LUULJDo}HV�GH�MDUGLQV��7RGDV�HVVDV�DWLYLGDGHV�
QmR�QHFHVVLWDP�GD�XWLOL]DomR�GH�iJXD�SRWiYHO��VHQGR�DVVLP��D�iJXD�GH�UH~VR�
ID]�FRP�TXH�PDLRU�TXDQWLGDGH�GH�iJXD�SRWiYHO�VHMD�GLVSRQLELOL]DGD��DMXGDQ-
GR��SRUWDQWR��QR�SUREOHPD�GH�DEDVWHFLPHQWR��6$1726��������
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3. CONSUMO E USO DA ÁGUA
3.1 Consumo e uso da água no Brasil

'HVGH� R� LQtFLR� GD� KXPDQLGDGH�� VDEH�VH� TXH� D� LPSRUWkQFLD� GD� iJXD� p�
ODWHQWH��YLVWR�TXH�VHX�GHVHQYROYLPHQWR�VH�GHX�HP�ORFDLV�FRP�iJXD�SR-

WiYHO��1HVVH�SRQWR�R�%UDVLO�p�SULYLOHJLDGR��SRVVXtPRV�����GDV�UHVHUYDV�GH�
iJXD�GRFH�GLVSRQtYHO�QR�PXQGR��7(,;(,5$��������
� 0HVPR�FRP�HVVD�JUDQGH�ULTXH]D��QmR�SRGHPRV�XWLOL]i�OD�GH�TXDO-
TXHU�PRGR���+i�DOJXQV�DQRV��DOJXQV�SHVTXLVDGRUHV�H�HVSHFLDOLVWDV�QRV�DOHU-
WDP�VREUH�D�SROXLomR�H�R�FRQVXPR�GHPDVLDGR�GH�iJXD��HVVH�FRQVXPR�H[FHV-
VLYR�SRGH�UHVXOWDU�QD�IDOWD�GH�iJXD�HP�PXLWDV�UHJL}HV��7(,;(,5$��������
� 2�FRQVXPR�H�R�XVR�GDV�iJXDV�QR�WHUULWyULR�QDFLRQDO�FUHVFHP�D�FDGD�
LQVWDQWH��H�GHYH�FUHVFHU�FHUFD�GH�����DWp�������GH�DFRUGR�FRP�D�$JrQFLD�
1DFLRQDO�GH�ÈJXDV� �$1$���2�%UDVLO�XVD��HP�PpGLD����PLOK}HV�H����PLO�
OLWURV�GH�iJXD�SRU�VHJXQGR��1R�DQR�GH�������HVVH�WRWDO�GHYH�XOWUDSDVVDU�����
PLOK}HV�GH�OLWURV�SRU�VHJXQGR��1$6&,0(172��������
� 6HJXQGR�R� HVWXGR�GD�$1$��RV� SULQFLSDLV� XVRV� GD� iJXD�QR�%UDVLO�
VmR��2� DEDVWHFLPHQWR�KXPDQR� �XUEDQR� H� UXUDO��� R� DEDVWHFLPHQWR� DQLPDO��
LQG~VWULD�GH�WUDQVIRUPDomR��D�PLQHUDomR��D�WHUPRHOHWULFLGDGH��D�LUULJDomR�H�
D�HYDSRUDomR�OtTXLGD�GH�UHVHUYDWyULRV�DUWL¿FLDLV��1$6&,0(172��������
� 6RPHQWH� D� DJULFXOWXUD� LUULJDGD� p� UHVSRQViYHO� SRU� ���� GH� WRGD� D�
iJXD�UHWLUDGD�QR�SDtV��(P�VHJXLGD��YrP�R�XVR�SDUD�DEDVWHFLPHQWR�XUEDQR��
FRP��������D�LQG~VWULD��FRP�������H�R�XVR�DQLPDO��HP�HVSHFLDO�SDUD�GHVVH-
GHQWDomR��FRP�����1$6&,0(172��������
� 'H�DFRUGR�FRP�R�OHYDQWDPHQWR��R�YROXPH�GH�XVR�FRQVXQWLYR�FRQ-
MXQWR� GH� iJXD� QD� DJULFXOWXUD� LUULJDGD�� QR� DEDVWHFLPHQWR� XUEDQR� H� QD� LQ-
G~VWULD�GH�WUDQVIRUPDomR�HTXLYDOH�D�����GDV�UHWLUDGDV�GH�iJXD�HP�FRUSRV�
KtGULFRV��WRWDOL]DQGR�������PLOK}HV�GH�OLWURV�SRU�VHJXQGR��1$6&,0(172��
������
� 2� XVR� GH� iJXDV� SDUD� D� DJULFXOWXUD� LUULJDGD� SUHYDOHFH� QDV� UHJL}HV�
6XO��&HQWUR�2HVWH�H�1RUGHVWH��1D�5HJLmR�1RUWH��SUHYDOHFHP�DWXDOPHQWH�DV�
UHWLUDGDV�GH�iJXD�SDUD� WHUPHOpWULFDV�H�DEDVWHFLPHQWR�KXPDQR�XUEDQR��1R�
6XGHVWH��SUHGRPLQDP�R�DEDVWHFLPHQWR�XUEDQR�H�D�PDLRU�GHPDQGD�GH�XVR�QD�
LQG~VWULD�GH�WUDQVIRUPDomR��1$6&,0(172��������
� 2�OHYDQWDPHQWR�GD�$1$�GHVWDFD�DLQGD�R�SDSHO�FUHVFHQWH�GDV�XVLQDV�
WHUPHOpWULFDV�QD�GHPDQGD�SRU�iJXD��6HJXQGR�R�HVWXGR��PHVPR�VHQGR�XPD�
DWLYLGDGH�GH�LQWHQVL¿FDomR�PDLV�UHFHQWH��D�UHWLUDGD�GH�iJXD�SRU�WHUPHOpWUL-
FDV��p�VXSHULRU�j�VRPD�GH�WRGDV�DV�UHWLUDGDV�SDUD�PLQHUDomR�H�DEDVWHFLPHQWR�
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KXPDQR�QR�PHLR�UXUDO��(QTXDQWR�DV� WHUPHOpWULFDV�UHVSRQGHUDP�SRU������
GDV�UHWLUDGDV�GH�iJXD��R�DEDVWHFLPHQWR�UXUDO�UHVSRQGHX�SRU�������HQTXDQWR�
D�PLQHUDomR�¿FRX�FRP������GDV�UHWLUDGDV��1$6&,0(172��������
� 2V�HVWDGRV�TXH� UHVSRQGHP�SHOD�PDLRU�YDULDomR�GDV� UHWLUDGDV�VmR��
5LR�GH�-DQHLUR��FRP�����GD�GHPDQGD�WRWDO��6DQWD�&DWDULQD��FRP������6mR�
3DXOR��FRP������3DUi��FRP�����0DUDQKmR��FRP�����H�3HUQDPEXFR��FRP�
����-XQWRV��HVVHV�HVWDGRV�FRQFHQWUDP�����GD�GHPDQGD�WRWDO�TXH�IRL�GH������
Pñ�V�HP�������1$6&,0(172��������

3.2 Consumo de água no Rio de Janeiro.

2�5LR�GH�-DQHLUR�p�R�HVWDGR�FRP�R�PDLRU�FRQVXPR�SHU�FDSLWD�GH�iJXD�GR�SDtV��VHJXQGR�GDGRV�GR�61,6��6LVWHPD�1DFLRQDO�GH�,QIRUPDo}HV�VR-
EUH�6DQHDPHQWR���2V�ÀXPLQHQVHV�FRQVXPHP�FHUFD�GH�������OLWURV�GH�iJXD�
SRU�GLD��PDLV�GH�GXDV�YH]HV�R�UHFRPHQGDGR�SHOD�218��2UJDQL]DomR�GDV�
1Do}HV�8QLGDV��� TXH�FRQVLGHUD� VX¿FLHQWHV����� OLWURV�GH� iJXD�SRU�SHVVRD�
�%,$1&+,��������
� 2�Q~PHUR�p�DLQGD�PDLRU�TXDQGR�VH�OHYD�HP�FRQWD�DSHQDV�D�FDSLWDO�
�)LJXUD�����RV�FDULRFDV�FRQVRPHP��HP�PpGLD���������OLWURV�GH�iJXD�DR�GLD��
2�FRQVXPR�GR�(VWDGR�WDPEpP�p�������D�PDLV�TXH�D�PpGLD�QDFLRQDO��GH�
������OLWURV��(P�VHJXLGD��QR�UDQNLQJ��HQFRQWUDP�VH�R�0DUDQKmR��FRP�XP�
FRQVXPR�PpGLR�GH�������OLWURV�GH�iJXD�SRU�KDELWDQWH�HP�XP�GLD��H�R�$PD-
Si��FRP�������OLWURV��%,$1&+,���������

)LJXUD����2QGH�PDLV�VH�FRQVRPH�iJXD�QR�%UDVLO
 

)RQWH��5HYLVWD�([DPH�������

����&ODVVL¿FDomR�GRV�FRQVXPLGRUHV�GH�iJXD

3RGH�VH�FODVVL¿FDU�RV�FRQVXPLGRUHV�SRU�FDWHJRULDV�GH�FRQVXPR��SRLV�p�
XPD�SUiWLFD�FRPXP�QDV�SUHVWDGRUDV�GH�VHUYLoRV�GH�VDQHDPHQWR���1RU-

PDOPHQWH��VmR�FODVVL¿FDGRV�HP�TXDWUR�JUDQGHV�FDWHJRULDV��'RPpVWLFR��&R-
PHUFLDO��,QGXVWULDO�H�3~EOLFR��7202<8.,��������
� $�GLYLVmR�GRV�FRQVXPLGRUHV�GHVVDV�FDWHJRULDV�EDVHLD�VH�QR�IDWR�GH�
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TXH�HVVDV�FDWHJRULDV�VmR�FODUDPHQWH�GLIHUHQFLiYHLV�H�WDPEpP�GHYLGR�D�QH-
FHVVLGDGH�GH�FREUDQoDV�GLIHUHQFLDGDV��7202<8.,��������

3.3.1 Categorias de consumo

8VR�UHVLGHQFLDO��(VVD�FDWHJRULD�p�D�PDLV�VHPHOKDQWH��DSUHVHQWDQGR�YD-
ULHGDGH�GH�FRQVXPR�UHODWLYDPHQWH�SHTXHQD��TXDQGR�FRPSDUDGD�D�YD-

ULDomR�GDV�RXWUDV�FDWHJRULDV��7202<8.,��������
� $�iJXD�SDUD�XVR�GRPpVWLFR�GL]�UHVSHLWR�D�VXD�XWLOL]DomR�UHVLGHQFLDO��
WDQWR�QD�iUHD�LQWHUQD�FRPR�QD�iUHD�H[WHUQD�GD�UHVLGrQFLD��1D�iUHD�LQWHUQD��
D�iJXD�SRGH�VHU�XWLOL]DGD�SDUD�VHU�EHELGD��KLJLHQH�SHVVRDO��SUHSDUR�GH�DOL-
PHQWRV�� ODYDJHP�GH� XWHQVtOLRV� GRPpVWLFRV� H� RXWURV�� 3DUD� D� iUHD� H[WHUQD��
XWLOL]D�VH�D�iJXD�SDUD�UHJDU�DV�SODQWDV��SLVFLQDV��ODYDJHP�GH�YHtFXORV��HWF��
�7202<8.,��������
� 8VR�FRPHUFLDO��6mR�YiULDV�DV�DWLYLGDGHV�FRPHUFLDLV�TXH�XWLOL]DP�D�
iJXD��GH�PRGR�TXH��QHVVD�FDWHJRULD�RFRUUHP�GHVGH�SHTXHQRV�FRQVXPLGRUHV�
GH�iJXD��FRPR�EDUHV��SDGDULDV�H�SHTXHQDV�LQG~VWULDV�DUWHVDQDLV��DWp�PHVPR�
JUDQGHV�FRQVXPLGRUHV�GH�iJXD��FRPR�VKRSSLQJ�FHQWHU�H�LQG~VWULDV�GH�EHEL-
GDV��7202<8.,��������
� 8VR�,QGXVWULDO��2�XVR�GD�iJXD�HP�XPD�LQVWDODomR�LQGXVWULDO�SRGH�VHU�
FODVVL¿FDGR�HP�FLQFR�FDWHJRULDV��8VR�KXPDQR��8VR�GRPpVWLFR��ÈJXD�LQFRU-
SRUDGD�DR�SURGXWR��ÈJXD�XWLOL]DGD�QR�SURFHVVR�GH�SURGXomR��ÈJXD�SHUGLGD�
RX�SDUD�XVRV�QmR�URWLQHLURV�
� 2�XVR�GD�iJXD�SDUD�R�FRQVXPR�KXPDQR�UHIHUH�VH�DR�EDQKHLUR��EDQKR�
H�DOLPHQWDomR��LQFOXVLYH�ODYDJHP�GH�XWHQVtOLRV���GH�PRGR�TXH�HVVH�FRQVX-
PR�GHSHQGH�HVVHQFLDOPHQWH�GR�Q~PHUR�GH�IXQFLRQiULRV�H�GR�VHX�UHJLPH�GH�
WUDEDOKR��&RQVLGHUD�VH�FRPR�XVR�GRPpVWLFR��D�iJXD�XWLOL]DGD�HP�OLPSH]D�
JHUDO�H�PDQXWHQomR�GD�iUHD�GR�HVWDEHOHFLPHQWR�H��HP�DOJXQV�FDVRV��D�iJXD�
XWLOL]DGD�HP�XWLOLGDGHV��WRUUH�GH�UHVIULDPHQWR��HTXLSDPHQWR�SDUD�LUULJDomR��
HWF��
� &RPR� H[HPSOR� GH� iJXD� LQFRUSRUDGD� DR� SURGXWR�� SRGH�VH� FLWDU�� D�
iJXD�LQFRUSRUDGD�D�VKDPSRRV�H�RXWURV�SURGXWRV�GH�KLJLHQH�SHVVRDO��iJXD�
LQFRUSRUDGD�D�EHELGDV��iJXDV�LQFRUSRUDGD�D�DOLPHQWRV��HWF��3DUD�RV�FDVRV�GH�
iJXDV�LQFRUSRUDGD�DR�SURFHVVR�GH�SURGXomR�H�QmR�LQFRUSRUDGD�DR�SURGXWR��
WHP�VH��iJXD�SDUD�JHUDomR�GH�YDSRU��iJXD�SDUD�UHIULJHUDomR��iJXD�SDUD�SUH-
SDUDomR�GH�DUJDPDVVD�GH�FLPHQWR��iJXD�SDUD�ODYDJHP�GH�URXSDV�HP�ODYDQ-
GHULDV��HWF�
� &RPR�iJXD�SHUGLGD��FRQVLGHUD�VH�R�FRQVXPR�RFRUULGR�VHP�UHODomR�
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FRP�D�DWLYLGDGH�GH�SURGXomR�GD�HPSUHVD��FRPR��iJXD�SDUD�LQFrQGLR��iJXD�
SDUD� ODYDJHP�GH� UHVHUYDWyULRV��iJXD�SHUGLGD�SRU�YD]DPHQWRV�H�SDUD�XVRV�
QmR�LGHQWL¿FDGRV��7202<8.,��������
� 8VR�3~EOLFR��,QFOXL�QHVVD�FODVVL¿FDomR�D�SDUFHOD�GH�iJXD�XWLOL]DGD�
QD�LUULJDomR�GH�SDUTXHV�H�MDUGLQV��ODYDJHQV�GH�UXDV�H�SDVVHLRV��HGLItFLRV�H�
VDQLWiULRV�GH�XVR�S~EOLFR��IRQWHV�RUQDPHQWDLV��SLVFLQDV�S~EOLFDV��FKDIDUL]HV��
WRUQHLUDV�S~EOLFDV��FRPEDWH�D�LQFrQGLRV�H�OLPSH]D�GH�FROHWRUHV�GH�HVJRWR��
HWF��7202<8.,��������

4. PERDAS DE ÁGUA NO BRASIL
����'H¿QLo}HV�GH�3HUGDV

AYDOLDo}HV�GDV�SHUGDV�GH�iJXD�HUDP�IHLWDV�GH�IRUPDV�GLIHUHQWHV�HP�FDGD�
SDtV�RX�PHVPR�HP�GLIHUHQWHV�SUHVWDGRUHV�GH�VHUYLoR�GH�XP�SDtV��+i�

SRXFR�WHPSR��D�,QWHUQDWLRQDO�:DWHU�$VVRFLDWLRQ��,:$���FRP�D�LQWHQomR�GH�
SDGURQL]DU�R�HQWHQGLPHQWR�GRV�FRPSRQHQWHV�GRV�XVRV�GD�iJXD�HP�XP�VLVWH-
PD�GH�DEDVWHFLPHQWR��DSUHVHQWRX�XPD�PDWUL]�TXH�UHWUDWD�R�%DODQoR�+tGULFR��
DSUHVHQWDGR�QD�¿JXUD����QR�TXDO�VmR�FRQVLGHUDGRV�GRLV�WLSRV�GH�SHUGDV�GH�
iJXD��SHUGDV�UHDLV�H�SHUGDV�DSDUHQWHV��-Ò1,25��������

)LJXUD����%DODQoR�+tGULFR�SURSRVWR�SHOD�,:$
 

)RQWH��-~QLRU��������

� 3HUGDV�UHDLV��TXDQGR�R�YROXPH�LQLFLDO�GH�iJXD�RIHUHFLGR�SHODV�HP-
SUHVDV�p�GHVSHUGLoDGR�GXUDQWH�R�SURFHVVR�GH�GLVWULEXLomR��QD�¿JXUD����SRGH-
PRV�REVHUYDU�DV�SHUGDV�SRU�VXEVLVWHPDV��-Ò1,25��������

)LJXUD����3HUGDV�UHDLV�SRU�VXEVLVWHPDV��RULJHQV�H�PDJQLWXGHV
 

)RQWH��-~QLRU��������
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� 3HUGDV�DSDUHQWHV��TXDQGR��DSHVDU�GD�GLVWULEXLomR�GH�iJXD�DWLQJLU�R�
FRQVXPLGRU�¿QDO��R�SURGXWR�QmR�p�FREUDGR�GH�IRUPD�FRUUHWD�VHMD�SRU�SUREOH-
PDV�WpFQLFRV�QD�PHGLomR�RX�SRU�IUDXGH�GR�FRQVXPLGRU��¿JXUD����-Ò1,25��
������

)LJXUD����3HUGDV�UHDLV�SRU�VXEVLVWHPDV��RULJHQV�H�PDJQLWXGHV
 

)RQWH��-~QLRU��������

4.2 BENEFÍCIOS DA REDUÇÃO DE PERDAS DE ÁGUA PARA EX-
PANSÃO DO SANEAMENTO

2�HVWXGR�YHUL¿FRX�XPD�SURMHomR�GH�DPELHQWHV�IXWXURV�D�¿P�GH�HVWDEH-OHFHU�RV�JDQKRV�GR�SDtV�FRP�D�UHGXomR�GH�SHUGDV��&RQVLGHUDQGR�XPD�
UHGXomR�GH�������SDUD�����HP������ �DQR�PHWD�GR�3ODQVDE���RV�JDQKRV�
OtTXLGRV�VHULDP�GH�DSUR[LPDGDPHQWH�5�����ELOK}HV��(26��������
� $OpP�GRV�JDQKRV�¿QDQFHLURV��DV�FRPSDQKLDV�TXH�LQLFLDP�XP�SODQR�
GH�UHGXomR�GH�SHUGDV�VH�GHSDUDP�FRP�EHQHItFLRV�RSHUDFLRQDLV��$�UHGXomR�
GR�JDVWR�GH�HQHUJLD�HOpWULFD�p�XP�GHOHV��SRLV�GHL[D�VH�GH�JDVWDU�FRP�XPD�
iJXD�TXH�QmR�VHUi�IDWXUDGD��(26��������

5. CONCLUSÃO

1HVWH�DUWLJR�DERUGRX�VH�R�WHPD�FDPLQKR�GD�iJXD��GD�FDSWDomR�DWp�D�GLV-
WULEXLomR��YLVWR�TXH��H�LQHJiYHO�D�LPSRUWkQFLD�GD�iJXD�SRWiYHO�SDUD�D�

YLGD�GH�WRGRV�RV�VHUHV�KXPDQRV�
� %XVFRX�VH�� WDPEpP�� DOHUWDU� D� LPSRUWkQFLD� GH� XP� FRQVXPR� FRQV-
FLHQWH�GHVVH�EHP�QDWXUDO�¿QLWR��SRLV��DSHQDV����GH�WRGD�D�iJXD�GR�SODQHWD�
WHUUD�HVWi�GLVSRQtYHO�SDUD�R�FRQVXPR�KXPDQR�H�PHVPR�FRP�HVVD�HVFDVVH]��
H[LVWH�HP�JUDQGH�SDUWH��XP�GHVSHUGtFLR�GH�iJXD�QD�GLVWULEXLomR�HP�UD]mR�GH�
YD]DPHQWRV�H�SUREOHPDV�JHUDLV�QRV�VLVWHPDV�GH�IRUQHFLPHQWR�
� 7UDWRX�VH�QHVWH�DUWLJR�D�UHVSHLWR�GDV�SULQFLSDLV�HWDSDV�GH�WUDWDPHQWR�
HP�XPD�(7$��(VWDomR�GH�7UDWDPHQWR�GH�ÈJXD���D�LPSRUWkQFLD�GH�XP�FRQ-
VXPR�FRQVFLHQWH�SDUD�XPD�SUHVHUYDomR�GRV�UHFXUVRV�QDWXUDLV�H�D�LPSRUWkQ-
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FLD�GR�VDQHDPHQWR�EiVLFR�QD�SUHYHQomR�GH�GRHQoDV�H�SUHVHUYDomR�GR�PHLR�
DPELHQWH�

REFERÊNCIAS BIBLIOGRÁFICAS

$%5$17(6��7��2QGH�PDLV�VH�FRQVRPH�iJXD�QR�%UDVLO��������'LVSRQtYHO�
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FDR�WUDWDPHQWR�DJXD�HWD�KWP��$FHVVR�HP�����GH�DEULO�GH������

%,$1&+,��3��5LR�p�R�(VWDGR�TXH�PDLV� FRQVRPH�iJXD��R�GREUR�GR� UHFR-
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&('$(��&RPR�)XQFLRQDP��&RQWUROH�GH�4XDOLGDGH�GH�ÈJXD��5LR�GH� -D-
QHLUR�� ������'LVSRQtYHO� HP�� KWWS���ZZZ�FHGDH�FRP�EU�FRPRB�IXQFLRQDP���
$FHVVR�HP�����GH�PDUoR�GH�������

&('$(��+LVWyULD�GR�WUDWDPHQWR�GH�HVJRWR��5LR�GH�-DQHLUR��������'LVSRQt-
YHO� HP�� KWWS���ZZZ�FHGDH�FRP�EU�3RUWDOV���KLVWRULDBWUDWDPHQWRBHVJRWRB��
SGI��$FHVVR�HP�����GH�PDLR�GH�������

&('$(��(VWDo}HV�GH�WUDWDPHQWR�GH�$OHJULD�H�%DUUD��5LR�GH�-DQHLUR��������
'LVSRQtYHO�HP��KWWS���ZZZ�FHGDH�FRP�EU�(7(��$FHVVR�HP�����GH�PDLR�GH�
������

&(6$1��$SRVWLOD� GH� WUDWDPHQWR� GH� iJXD�� ������ 'LVSRQtYHO� HP�� KWWS���
ZZZ�FHVDQ�FRP�EU�ZS�FRQWHQW�XSORDGV���������$3267,/$B'(B75$-
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7$0(172B'(B$*8$��SGI��$FHVVR�HP�����GH�DEULO�GH������

(26��3HUGDV�GH�iJXD��GHVD¿RV�SDUD�H[SDQVmR�GR�VDQHDPHQWR��������'LV-
SRQtYHO� HP�� KWWSV���ZZZ�HRVFRQVXOWRUHV�FRP�EU�SHUGDV�GH�DJXD�HVWX-
GR��������$FHVVR�HP�����GH�GH]HPEUR�GH�����
*29(512�'2�%5$6,/��6DQHDPHQWR�EiVLFR�FREUH�����GRV�GRPLFtOLRV�
XUEDQRV� GR� 3DtV�� ������ 'LVSRQtYHO� HP�KWWS���ZZZ�EUDVLO�JRY�EU�QRWLFLDV�
LQIUDHVWUXWXUD���������VDQHDPHQWR�EDVLFR�FREUH����GRV�GRPLFLOLRV�XUED-
QRV�GR�SDLV��$FHVVR�HP�����GH�PDUoR�GH�������

-Ò1,2��5��7���6$,$1,��&��&��6���52'5,*8(6��5��/���3HUGDV�GH� iJXD��
HQWUDYHV�DR�DYDQoR�GR�VDQHDPHQWR�EiVLFR�H�ULVFRV�GH�DJUDYDPHQWR�j�HVFDV-
VH]�KtGULFD�QR�%UDVLO��������'LVSRQtYHO�HP��KWWS���ZZZ�WUDWDEUDVLO�RUJ�EU�
GDWD¿OHV�XSORDGV�SHUGDV�GH�DJXD�HVWXGR�FRPSOHWR�SGI��$FHVVR� HP�� ��� GH�
GH]HPEUR�GH�������

1$6&,0(172��/��(VWXGR�SUHYr�FUHVFLPHQWR�GH�����GR�FRQVXPR�GH�iJXD�
DWp�������������'LVSRQtYHO�HP��KWWSV���ZZZ�FDQDOVDXGH�¿RFUX]�EU�QRWLFLDV�
QRWLFLD$EHUWD�HVWXGR�SUHYH�FUHVFLPHQWR�GH����GR�FRQVXPR�GH�DJXD�D-
WH���������������$FHVVR�HP�����GH�VHWHPEUR�GH�������

3(1$��5��)��$��'HVSHUGtFLR�GH�ÈJXD��������'LVSRQtYHO�HP��KWWSV���PXQGR-
HGXFDFDR�ERO�XRO�FRP�EU�JHRJUD¿D�GHVSHUGLFLR�DJXD�KWP�� $FHVVR� HP�� ���
GH�PDUoR�GH�������

6$%(63��7UDWDPHQWR�GH�iJXD��������'LVSRQtYHO�HP��KWWS���VLWH�VDEHVS�FRP�
EU�VLWH�LQWHUQD�'HIDXOW�DVS["VHFDR,G ����$FHVVR�HP�����GH�DEULO�GH������

6$1726��9��6��'26��ÈJXD�GH�UHXVR���%UDVLO�(VFROD��������'LVSRQtYHO�HP�
�KWWSV���EUDVLOHVFROD�XRO�FRP�EU�ELRORJLD�$JXD�UHXVR�KWP!��$FHVVR�HP����
GH�PDLR�GH������

6$1726��9��6��'26�� ,PSRUWkQFLD�GD�iJXD�SDUD�R�FRUSR�KXPDQR��%UDVLO�
(VFROD��������'LVSRQtYHO�HP��KWWSV���EUDVLOHVFROD�XRO�FRP�EU�ELRORJLD�LP-
SRUWDQFLD�DJXD�SDUD�FRUSR�KXPDQR�KWP!��$FHVVR�HP�����GH�PDLR�GH������

6,/9$��*��$���6$1726��-��6���&$51,(//2��0��)���6,/9$��-��/��*��6��
&DUDFWHUL]DomR�GR�VLVWHPD�GH�DEDVWHFLPHQWR�GH�iJXD�GH�3RUWR�9HOKR�52��
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8QLYHUVLGDGH�GH�7DXEDWp�� ��0HVWUDGR�HP�*HVWmR�H�'HVHQYROYLPHQWR�5H-
JLRQDO��6mR�3DXOR��������'LVSRQtYHO�HP��KWWS���ZZZ�LQLFHSJ�XQLYDS�EU�FG�
,1,&B�����DQDLV�DUTXLYRV�����B����B���SGI��$FHVVR�HP�����GH�PDUoR�GH�
�����

7(,;(,5$��&��*��3DJDPHQWR�SRU�6HUYLoRV�$PELHQWDLV�GH�3URWHomR�jV�1DV-
FHQWHV�&RPR�)RUPD�GH�6XVWHQWDELOLGDGH�H�3UHVHUYDomR�$PELHQWDO��3RQWLIt-
FLD�8QLYHUVLGDGH�&DWyOLFD�GR�3DUDQi�&HQWUR�GH�&LrQFLDV�-XUtGLFDV�H�6RFLDLV�
3URJUDPD�GH�3yV�*UDGXDomR�(P�'LUHLWR��&XULWLED�������

7(5$�$0%,(17$/��(VWDomR�GH�WUDWDPHQWR�GH�HVJRWR��FRQKHoD�DV�SULQFL-
SDLV�HWDSDV��������'LVSRQtYHO�HP��KWWSV���ZZZ�WHUDDPELHQWDO�FRP�EU�EORJ-
�GD�WHUD�DPELHQWDO�HVWDFDR�GH�WUDWDPHQWR�GH�HVJRWR�HWDSDV�GRV�WUDWDPHQ-
WRV��$FHVVR�HP�����GH�PDLR�GH�����

7202<8.,��0��$EDVWHFLPHQWR�GH�iJXD�����HG��6mR�3DXOR��'HSDUWDPHQWR�
GH�(QJHQKDULD�+LGUiXOLFD�H�6DQLWiULD�GD�(VFROD�3ROLWpFQLFD�GD�8QLYHUVLGDGH�
GH�6mR�3DXOR�������

75,Æ1*8/2�0,1(,52��'HVSHUGtFLR�GH�iJXD�SUHRFXSD�&RGDX�TXH�RULHQ-
WD�PRUDGRUHV� GH�8EHUDED�� ������'LVSRQtYHO� HP�� KWWS���J��JORER�FRP�PL-
QDV�JHUDLV�WULDQJXOR�PLQHLUR�QRWLFLD���������GHVSHUGLFLR�GH�DJXD�SUHRFX-
SD�FRGDX�TXH�RULHQWD�PRUDGRUHV�GH�XEHUDED�KWPO��$FHVVR�HP�����GH�PDLR�
GH�������

863��7UDWDPHQWR�GH� iJXD��������'LVSRQtYHO� HP��KWWS���ZZZ�XVS�EU�TDP-
ELHQWDO�WUDWDPHQWR$JXD�KWPO��$FHVVR�HP�����GH�DEULO�GH������

=$1(77$��6��0DX�XVR�GD� iJXD�SRGH� ID]HU� UHVVXUJLU� GRHQoDV�TXH� HVWmR�
FRQWURODGDV��������'LVSRQtYHO�HP��KWWSV���ZZZ�KRVSLWDOVLULROLEDQHV�RUJ�EU�
VXD�VDXGH�3DJLQDV�PDX�XVR�DJXD�ID]HU�UHVVXUJLU�GRHQFDV�HVWDR�FRQWUROD-
GDV�DVS[��$FHVVR�HP�����GH�PDUoR�GH�������
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CAPÍTULO XI

ESTUDO DE VIABILIDADE DE INTEGRAÇÃO DOS 
SISTEMAS: APROVEITAMENTO DA ÁGUA DA CHU-
VA, AQUECIMENTO DA ÁGUA ATRAVÉS DA ENER-
GIA SOLAR E ENERGIA FOTOVOLTAICA EM UM 
PROJETO RESIDENCIA
 

Gianluca da Silva Santos

Leandro de Souza Ferreira

Guilherme Pires Vieira

Bruno Matos de Farias 

Rachel Cristina Santos Pires 

RESUMO

&RP�D�FRQVWDQWH�SUHRFXSDomR�HP� UHODomR�DR�PHLR�DPELHQWH��EXVFD�VH�
D�QHFHVVLGDGH�GR�GHVHQYROYLPHQWR�H�XWLOL]DomR�GH� IRQWHV�GH�HQHUJLDV�

QRYDV�H� UHQRYiYHLV��RQGH�VH�GHVWDFDP�DV� VHJXLQWHV� IRQWHV�� HQHUJLD�KHOLR-
WpUPLFD��HyOLFD��KtGULFD��ELRPDVVD��JHRWpUPLFD��PDULQKD��DQLPDO�H�KXPDQD��
1HVWH�FRQWH[WR��H[LVWHP�DOWHUQDWLYDV�PXLWR�LQWHUHVVDQWHV��HQWUH�DV�TXDLV�HVWi�
D�VXEVWLWXLomR�GR�DTXHFLPHQWR�HOpWULFR�GD�iJXD��SHOR�DTXHFLPHQWR�DWUDYpV�
GD�HQHUJLD�FRQWLGD�QD� OX]�VRODU��D�HQHUJLD�VRODU�IRWRYROWDLFD��H�R�UHXVR�GD�
iJXD�DWUDYpV�GR�UHDSURYHLWDPHQWR�GD�iJXD�GD�FKXYD�'HYLGR�DR�DOWRFRQVXPR�
GD�HQHUJLD�HOpWULFD�H�GH�iJXD�QDV�UHVLGrQFLDV��KRXYH�D�QHFHVVLGDGH�GH�VHUHP�
FULDGRV�VLVWHPDV�LQWHJUDGRV�TXH�UHGX]LVVHP�HVVHV�JDVWRV��WDLV�FRPR��R�DTXH-
FLPHQWR�GD�iJXD�DWUDYpV�GD�HQHUJLD�VRODU��TXH�VH�SRGH�UHGX]LU�R�FRQVXPR�
GR�FKXYHLUR�HOpWULFR�H�WDPEpP�DXPHQWDU�D�XWLOL]DomR�GHVWD�HQHUJLD��OLPSD��
HP�UHVLGrQFLDV�SRSXODUHV��R�XVR�GD�iJXD�GD�FKXYD�FDSWDGDV�HP�HGL¿FDo}HV�
UHVLGrQFLDV�FRP�SURSyVLWR�GH�VXSULU�DV�GHPDQGDV�QmR�SRWiYHLV�GH�iJXD�HP�
GRPLFtOLRV�� H� D� FULDomR� GH� XP� VLVWHPD� JHUDGRU� IRWRYROWDLFR� TXH� REWpP� D�
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HQHUJLD�GD�UDGLDomR�VRODUDWUDYpV�GH�PyGXORV�IRWRYROWDLFRV��SODFDV�VRODUHV��H�
UHDOL]D�D�FRQYHUVmR�GD�PHVPD�HP�HQHUJLD�HOpWULFD�SRU�PHLR�GH�LQYHUVRUHV�H�
GLVWULEXHP�SDUD�D�UHGH�HOpWULFD�GH�UHVLGrQFLDV�RX�LQG~VWULDV��2�SUHVHQWH�DUWL-
JR�WHP�FRPR�REMHWLYR�D�UHDOL]DomR�GH�XP�HVWXGR�LQWHJUDQGR�HVVHV�VLVWHPDV�
D�XP�SURMHWR�UHVLGHQFLDO���

 1. INTRODUÇÃO

'HYLGR�j�FUHVFHQWH�GHPDQGD�SRU�HQHUJLD�HOpWULFD��WRUQRX�VH�LPSRUWDQ-
WH�FRQVLGHUDU�RV�LPSDFWRV�DPELHQWDLV�FDXVDGRV�SHOD�JHUDomR�H�GLVWUL-

EXLomR�GH�HQHUJLD��EHP�FRPR�D�VXVWHQWDELOLGDGH�GRV�VLVWHPDV�HQYROYLGRV��
1R�%UDVLO�� DLQGD�TXH�JUDQGH�SDUWH�GD�JHUDomR� VHMD�SURYHQLHQWH�GH� IRQWHV�
OLPSDV��KLGUHOpWULFDV���VXD�FRPSOHPHQWDomR�FRP�RXWUDV�IRQWHV�GH�JHUDomR�
TXH�FDXVHP�PHQRUHV� LPSDFWRV�DPELHQWDLV�H�VRFLDLV�p� IXQGDPHQWDO��7DQWR�
DTXHFLPHQWR�GD�iJXD�UHDSURYHLWDGD�GDV�FKXYDV�H�GR�FRQVXPR�GRPpVWLFR��
TXDQWR�SDLQpLV�IRWRYROWDLFRV�VmR�XPD�JUDQGH�VROXomR�SDUD�D�LPSOHPHQWDomR�
QRV�SURMHWRV�UHVLGHQFLDLV��),/+2�������

� $�LQFRUSRUDomR�GR�VLVWHPD�GH�DTXHFLPHQWR�VRODU�GD�iJXD�QD�HVWUX-
WXUD�GD�PRUDGLD�WHP�R�SURSyVLWR�GH�SHUPLWLU�TXH�R�PRUDGRU�GH�EDL[D�UHQGD��
DSURYHLWDQGR�R�VLVWHPD�GH�PXWLU}HV�H�GH�DXWRFRQVWUXomR�GD�KDELWDomR��LQ-
FOXD�HVWD�DOWHUQDWLYD�QD�VXD�SUiWLFD�FRQVWUXWLYD��$�GLVSRQLELOLGDGH�FRPHUFLDO�
H�IDFLOLGDGH�GH�REWHQomR�GRV�PDWHULDLV�HVFROKLGRV�GHYHP�VH�DOLDU�j� LQGLV-
SHQViYHO�LQWHJUDomR�H�IDPLOLDULGDGH�GD�FRPXQLGDGH�FRP�D�QRYD�IRUPD�GH�
XVXIUXLU�H�FRQYLYHU�FRP�R�FRQFHLWR�LQRYDGRU�GR�XVR�GD�HQHUJLD�VRODU��&$5-
'262��������

� 1R�ERMR�GDV�HQHUJLDV�UHQRYiYHLV��D�VRODU�GHVWDFD�VH�SRU�QmR�HPLWLU�
JDVHV�SROXHQWHV�H�RXWURV�WLSRV�GH�UHVtGXRV��DOpP�GH�QmR�GHVWUXLU�DV�UHVHUYDV�
QDWXUDLV��$GHPDLV��D�FDSWDomR�GD�UDGLDomR�VRODU��DWUDYpV�GH�SDLQpLV�IRWRYRO-
WDLFRV��SDUD�D�SURGXomR�GH�HQHUJLD�HOpWULFD�SURPRYH�EHQHItFLRV�DR�VLVWHPD�
HOpWULFR�H�DR�PHLR�DPELHQWH��SRVVLELOLWDQGR�SURGX]LU�HOHWULFLGDGH�GH�IRUPD�
HVWiWLFD��VLOHQFLRVD��QmR�SROXHQWH�H�UHQRYiYHO��*8,0$5­(6��������

� 1HVVH� VHQWLGR�� D� RSomR� SRU� XP� VLVWHPD� VRODU� IRWRYROWDLFR� LQVHUH-
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�VH�QXPD�SROtWLFD�HVWUDWpJLFD�GH�GHVHQYROYLPHQWR�VXVWHQWiYHO��WHQGR�FRPR�
SULQFLSDLV�REMHWLYRV�D�RSomR�GH�XPD�VROXomR�YLiYHO�GR�SRQWR�GH�YLVWD�HFRQ{-
PLFR��EHP�FRPR�WDPEpP�XPD�VROXomR�GR�SRQWR�GH�YLVWD�VRFLDO�GH�LPSDFWR�
EDVWDQWH�SRVLWLYR�SDUD�TXH�DV�SHVVRDV�WHQKDP�FRQVFLrQFLD�GD�QHFHVVLGDGH�GH�
RSWDU�FDGD�YH]�PDLV�SHODV�HQHUJLDV�UHQRYiYHLV��)(55(,5$�	�6È��������

� 8PD�GDV�PDLV�UHFHQWHV�H�SURPLVVRUDV�DSOLFDo}HV�GD�WHFQRORJLD�IR-
WRYROWDLFD�p�D�LQWHJUDomR�GH�SDLQpLV�VRODUHV�HP�FRQMXQWR�FRP�D�FRQVWUXomR�
FLYLO��GH�IRUPD�GHVFHQWUDOL]DGD�H�OLJDGD�j�UHGH�HOpWULFD�GH�HQHUJLD��(VVD�p�D�
FDUDFWHUtVWLFD� IXQGDPHQWDO� GRV� VLVWHPDV� IRWRYROWDLFRV� LQVWDODGRV� QR�PHLR�
XUEDQR��FRP�HVSHFLDO�GHVWDTXH�SDUD�XWLOL]DomR�HP�HGL¿FDo}HV�UHVLGHQFLDLV�
�635,&,*2�	�7(6721��������

� 3DUD�D�HODERUDomR�GHVWH�HVWXGR��WRUQRX�VH�QHFHVViULR�XPD�SHVTXLVD�
ELEOLRJUi¿FD�DSURIXQGDGD��RQGH�VH�DERUGRX�YiULRV�DVSHFWRV�GR�WHPD��YLVDQ-
GR�DOFDQoDU�WRGRV�RV�REMHWLYRV�GHVFULWRV��$OpP�GH�YLDELOL]DU�D�XWLOL]DomR�GH�
HQHUJLD�UHQRYiYHO�QD�FRQVWUXomR�FLYLO��DWUDYpV�GH�UHVLGrQFLDV�DXWRVVXVWHQWi-
YHLV�

� (VWD�DERUGDJHP�VH�Gi�SHOR�IDWR�GH�HVWDUPRV�HP�FRQVWDQWH�HYROXomR�
H�EXVFD�SRU�QRYDV�VROXo}HV�H�DSOLFDELOLGDGHV�FRP�UHODomR�DRV�QRYRV�PROGHV�
GH�VROXo}HV�VXVWHQWiYHLV�

� 2�REMHWLYR�GD�SHVTXLVD�p�DSUHVHQWDU�YLDELOLGDGH�GH�DSOLFDomR�LQWH-
JUDGD�GRV�VLVWHPDV�GH�UHDSURYHLWDPHQWR�GH�iJXD�GHVWLQDGD�D�¿QV�QmR�SRWi-
YHLV��DTXHFLPHQWR�GD�iJXD�DWUDYpV�GR�VLVWHPD�GH�ERLOHUV�H�LPSOHPHQWDomR�
GH�HQHUJLD�IRWRYROWDLFD�QR�kPELWR�UHVLGHQFLDO�

2. REVISÃO BIBLIOGRÁFICA

2.1 Reuso da água

2V�PHLRV�QDWXUDLV�GH�WUDQVIRUPDomR�GD�iJXD�HP�iJXD�SRWiYHO�VmR�OHQWRV��
IUiJHLV�H�PXLWR�OLPLWDGRV��$VVLP�VHQGR��HVWD�GHYH�VHU�PDQLSXODGD�FRP�

UDFLRQDOLGDGH�� SUHRFXSDomR� H�PRGHUDomR�� QmR� GHYHQGR� VHU� GHVSHUGLoDGD��
SROXtGD�RX�HQYHQHQDGD��'H�PDQHLUD�JHUDO��VXD�XWLOL]DomR�GHYH�VHU�IHLWD�FRP�
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FRQVFLrQFLD�H�GLVFHUQLPHQWR��SDUD�TXH�QmR�VH�FKHJXH�D�XPD�VLWXDomR�GH�HV-
JRWDPHQWR�RX�GH�GHWHULRUDomR�GD�TXDOLGDGH�GDV�UHVHUYDV�DWXDOPHQWH�GLVSR-
QtYHLV��=$03,(521�HW�DO��������

� (P�XPD�UHVLGrQFLD��R�FRQVXPR�GH�iJXD�p�LQÀXHQFLDGR�SRU�GLYHUVRV�
IDWRUHV�FRPR�R�FOLPD�GD�UHJLmR��R�Q~PHUR�GH�KDELWDQWHV��D�UHQGD�IDPLOLDU��FD-
UDFWHUtVWLFD�FXOWXUDO�GD�FRPXQLGDGH�H�D�IRUPD�GH�JHUHQFLDPHQWR�GR�VLVWHPD�
GH�DEDVWHFLPHQWR��TXH�HQJOREDP�D�PLFURPHGLomR�H�R�YDORU�GD�WDULID��(VWLPD-
�VH�XP�FRQVXPR�PpGLR�GH�iJXD�QDV�UHVLGrQFLDV�GH�����/�KDE�GLD��FRP�JUDQ-
GHV�RVFLODo}HV��TXH�SRGHP�LU�GH����/�KDE�GLD�D�����/�KDE�GLD��7687,<$��
������

� 6HJXQGR�7HUSVWUD��������RV�SURSyVLWRV�H�DSOLFDo}HV�GD�iJXD�GHQWUR�
GH�XPD�UHVLGrQFLD�SRGHP�VHU�VHSDUDGRV�HP�TXDWUR�FDWHJRULDV��FRQVXPR��KL-
JLHQH�SHVVRDO��GHVFDUJD�GH�EDQKHLURV��H�OLPSH]D�

� 2EVHUYD�VH�� SRUWDQWR�� TXH� D� iJXD� GHVWLQDGD� DR� FRQVXPR� KXPDQR�
SRGH�VHU�GHVLJQDGD�FRP�GRLV�¿QV�GLVWLQWRV��$�iJXD�XWLOL]DGD�SDUD�KLJLHQH�
SHVVRDO��QD�SUHSDUDomR�GH�DOLPHQWRV�H�SDUD�EHEHU�p�FODVVL¿FDGD�FRPR�XVR�
SRWiYHO��-i�D�iJXD�GHVWLQDGD�DRV�XVRV�QmR�SRWiYHLV��SRGH�VHU�HQFRQWUDGD�QD�
ODYDJHP�GH� URXSDV�� FDUURV� H� FDOoDGDV�� LUULJDomR� GH� MDUGLQV� H� GHVFDUJD� GH�
YDVRV�VDQLWiULRV��(VWXGRV�UHDOL]DGRV�PRVWUDP�TXH�R�PDLRU�FRQVXPR�GH�iJXD�
GHQWUR�GH�XPD�UHVLGrQFLD�VmR�SDUD�ODYDJHP�GH�URXSDV��SDUD�GDU�GHVFDUJD�QRV�
YDVRV�VDQLWiULRV�SDUD�WRPDU�EDQKR��)LJXUDV���H����

)LJXUD����&RQVXPR�GRPpVWLFR�GH�iJXD

)RQWH��%HUQLHUH�HW�DO�������
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)LJXUD����3DUWLFLSDomR�GRV�SRQWRV�GH�XWLOL]DomR�QR�FRQVXPR�GLiULR�PpGLR

 

)RQWH��%HUQLHUH�HW�DO��������

� (P�PpGLD��R�SHUFHQWXDO�GH�iJXD�FRQVXPLGD�HP�XPD�UHVLGrQFLD�GHV-
WLQDGRV�DRV�XVRV�SRWiYHLV�JLUD�HP�WRUQR�GH�����D�����FRQIRUPH�DQiOLVH�GDV�
¿JXUDV���H����'HVWD�IRUPD��HVWDEHOHFHQGR�XP�PRGHOR�GH�DEDVWHFLPHQWR�GH�
UHGH�GXSOD�GH�iJXD��VHQGR�XPD�UHGH�GH�iJXD�SRWiYHO�H�RXWUD�GH�iJXD�GH�UHX-
VR��D�FRQVHUYDomR�GD�iJXD��DWUDYpV�GD�UHGXomR�GR�FRQVXPR�GH�iJXD�SRWiYHO�
SDUD�¿QDOLGDGHV�QmR�SRWiYHLV��VHULD�JDUDQWLGD�

� 6HJXQGR�*DUGQHU�HW�DO���������RV�VLVWHPDV�GH�UHXVR�GH�iJXD�GH�FKXYD�
QD�$XVWUiOLD�DSUHVHQWDP�XPD�HFRQRPLD�QR�FRQVXPR�GH�iJXD�GDV�UHVLGrQFLDV�
GH�DWp�����

� (P�DOJXQV�ORFDLV�R�JRYHUQR�¿QDQFLD�SDUWH�GD�FRQVWUXomR�GR�VLVWHPD�
GH�FROHWD�H�UHDSURYHLWDPHQWR�GD�iJXD�GD�FKXYD��FRPR�IRUPD�GH�LQFHQWLYR�j�
SRSXODomR��(P�+DPEXUJR��QD�$OHPDQKD��FRQFHGH�VH�FHUFD�GH�86�����������
D�86�����������D�TXHP�DSURYHLWDU�D�iJXD�GD�FKXYD��HVWH�LQFHQWLYR�WHUi�FRPR�
UHWRUQR�SDUD�R�JRYHUQR�R�FRQWUROH�GRV�SLFRV�GDV�HQFKHQWHV�GXUDQWH�RV�SHUtR-
GRV�FKXYRVRV��720$=��������

� +RMH�QR�%UDVLO��Mi�H[LVWH�D�$VVRFLDomR�%UDVLOHLUD�GH�0DQHMR�H�&DSWD-
omR�GH�ÈJXD�GH�&KXYD��TXH�p�UHVSRQViYHO�SRU�GLYXOJDU�HVWXGRV�H�SHVTXLVDV��
UHXQLU�HTXLSDPHQWRV��LQVWUXPHQWRV�H�VHUYLoRV�VREUH�R�DVVXQWR��$%&0$&��
������

� $�$VVRFLDomR� %UDVLOHLUD� GH� 1RUPDV� 7pFQLFDV� �$%17�� HVWDEHOHFH�
SRU�PHLR�GD�$%17�1%5������������RV�SDGU}HV�SDUD�DSURYHLWDPHQWR�GH�
iJXDV�SOXYLDLV�SDUD�¿QV�QmR�SRWiYHLV��2�GHVFDUWH�GD�SULPHLUD�FKXYD��¿UVW�
ÀXVK��p�XPD�SUiWLFD�FRPXPHQWH�HPSUHJDGD�SDUD�PHOKRUDU�D�TXDOLGDGH�GD�
iJXD�SOXYLDO�FROHWDGD��(OD�EDVHLD�VH�QR�GHVFDUWH�GRV�SULPHLURV�PLOtPHWURV�
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GH�SUHFLSLWDomR��TXH�FRQWpP�JUDQGH�TXDQWLGDGH�GH�FRQWDPLQDQWHV��YLVWR�TXH�
ODYDP� D� DWPRVIHUD� H� D� VXSHUItFLH� GH� FDSWDomR�� FDUUHDQGR� FRQVLJR� JUDQGH�
SDUWH�GDV�SDUWtFXODV�SUHVHQWHV�QDV�PHVPDV��1R�HQWDQWR��HVVD�SUiWLFD�SURYRFD�
D�SHUGD�GH�JUDQGHV�YROXPHV�GH�iJXD�TXH�GHL[DP�GH�VHU�FDSWDGRV��$GHPDLV��
H[LVWH�PXLWD�LQGH¿QLomR�TXDQWR�DR�YROXPH�GH�GHVFDUWH�PDLV�DSURSULDGR��SR-
UpP�D�UHFRPHQGDomR�PDLV�XVXDO�p�GHVFDUWDU���OLWUR�SDUD�FDGD�Pð�GH�FDSWDomR�

2.2 Energia Fotovoltaica

'H�DFRUGR� FRP�RV� GDGRV� OHYDQWDGRV� SHOR� ODERUDWyULR�6:(5$� �6RODU�
DQG�:LQG�(QHUJ\�5HVRXUFH�$VVHVVPHQW���SRGH�VH�FRQVWDWDU�TXH�R�%UD-

VLO�WHP�XP�SRWHQFLDO�DQXDO�GH�JHUDomR�IRWRHOpWULFD�GH��������[��ïï�.:K��
1R�HQWDQWR��GH�DFRUGR�FRP�RV�GDGRV�GR�%DQFR�GH�,QIRUPDo}HV�GH�*HUDomR�
GD�$1((/��%,*���R�SDtV�SRVVXL�XPD�SRWrQFLD�RXWRUJDGD�GH������[��ñ�N:��
FRP�XP�YDORU� GH�SRWrQFLD�¿VFDOL]DGD�GH� DSHQDV�������[��ñ� N:�� ,VWR� UH-
SUHVHQWD�������GD�SRWrQFLD� HOpWULFD�JHUDGD�QR�SDtV� �3257$/�2�6(725�
(/e75,&2��������

� 1R�FDVR�GR�VHWRU�UHVLGHQFLDO��FKDPD�D�DWHQomR�R�FRQVXPR�GH�FKXYHL-
URV��VLVWHPDV�GH�DU�FRQGLFLRQDGR�H�JHODGHLUDV�FRQIRUPH�LQGLFDGR�QD�¿JXUD���

)LJXUD����&RQVXPR�PpGLR�UHVLGHQFLDO

 

)RQWH��3RUWDO�GR�VHWRU�HOpWULFR�������

� 1R�FRQWH[WR�GD�JHUDomR� IRWRYROWDLFD�GH�SHTXHQR�SRUWH�� D�$1((/�
�$JrQFLD�1DFLRQDO�GH�(QHUJLD�(OpWULFD��SXEOLFRX�HP������GXDV�UHVROXo}HV�
TXH�YrP�SHUPLWLQGR�RV�SULPHLURV�SDVVRV�QR�VHQWLGR�GH�XWLOL]DomR�GH�VLVWH-
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PDV�GH�JHUDomR�GH�HQHUJLD�HOpWULFD��SRU�PHLR�GH�HTXLSDPHQWRV�GH�JHUDomR�GH�
SHTXHQR�SRUWH��$�5HVROXomR����������HVWDEHOHFH�DV�FRQGLo}HV�JHUDLV�SDUD�R�
DFHVVR�GH�PLFUR�H�PLQL�JHUDomR�GLVWULEXtGD�DRV�VLVWHPDV�GH�GLVWULEXLomR�GH�
HQHUJLD�HOpWULFD��DOpP�GH�ID]HU�PHQomR�DR�VLVWHPD�GH�FRPSHQVDomR�GH�HQHU-
JLD�HOpWULFD��$�5HVROXomR����������UHJXODPHQWD�RV�VLVWHPDV�GH�PHGLomR�GH�
HQHUJLD�HOpWULFD�GH�XQLGDGHV�FRQVXPLGRUDV�GR�*UXSR�%��QR�TXDO�VH�LQVHUHP�
RV�FRQVXPLGRUHV�UHVLGHQFLDLV��3257$/�'2�6(725�(/e75,&2��������

2.2.1 Sistemas fotovoltaicos

A HQHUJLD�GR�6RO�SRGH�VHU�XWLOL]DGD�SDUD�SURGX]LU�HOHWULFLGDGH�SHOR�HIHLWR�IRWRYROWDLFR��TXH�FRQVLVWH�QD�FRQYHUVmR�GLUHWD�GH�OX]�VRODU�HP�HQHUJLD�
HOpWULFD��9,//$/9$�	�*$=2/,��������

� 2V�VLVWHPDV�IRWRYROWDLFRV�WrP�D�FDSDFLGDGH�GH�FDSWDU�GLUHWDPHQWH�D�
OX]�VRODU�H�SURGX]LU�FRUUHQWH�HOpWULFD��(VVD�FRUUHQWH�p�FROHWDGD�H�SURFHVVD-
GD�SRU�GLVSRVLWLYRV�FRQWURODGRUHV�H�FRQYHUVRUHV��SRGHQGR�VHU�DUPD]HQDGD�
HP�EDWHULDV�RX�XWLOL]DGD�GLUHWDPHQWH�HP�VLVWHPDV�FRQHFWDGRV�j�UHGH�HOpWULFD�
�9,//$/9$�	�*$=2/,��������

� $�VHJXLU�VHUi�DSUHVHQWDGR�XP�HVTXHPD�LOXVWUDWLYR�QD�¿JXUD����H�RV�
GLVSRVLWLYRV�XWLOL]DGRV��3257$/�62/$5��������

)LJXUD����(VTXHPD�GH�LQVWDODomR�GH�XP�VLVWHPD�IRWRYROWDLFR

 

)RQWH�3RUWDO�6RODU�������

� ���3DLQpLV�6RODUHV��*HUDP�HQHUJLD�VRODU�IRWRYROWDLFD�UHDJLQGR�FRP�
RV�UDLRV�VRODUHV�H�FRQYHUWHQGR�UDGLDomR�HP�HQHUJLD�HOpWULFD��HQHUJLD�IRWRYRO-
WDLFD���2V�SDLQpLV�VRODUHV�GHYHP�VHU�LQVWDODGRV�VREUH�R�WHOKDGR��FRQHFWDGRV�
XQV�DRV�RXWURV�H�HQWmR�FRQHFWDGRV�QR�VHX�,QYHUVRU�6RODU�
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C� ���,QYHUVRU�6RODU��&RQYHUWH�D�HQHUJLD�VRODU�GRV�SDLQpLV�IRWRYROWDLFRV�
�&RUUHQWH�&RQWLQXD���&&��HP�HQHUJLD�HOpWULFD��&RUUHQWH�$OWHUQDGD���$&��TXH�
SRGH�VHU�XVDGD�HP�VXD�&DVD�SDUD�D�79��&RPSXWDGRU��0iTXLQDV��H�TXDOTXHU�
RXWUR�HTXLSDPHQWR�HOpWULFR��LWHP���GD�LPDJHP��

� ���4XDGUR�GH�GLVWULEXLomR��e�DRQGH�VHUi�GLVWULEXtGD�D�HQHUJLD�VRODU�
SDUD�VXD�FDVD�RX�HPSUHVD��4XDQGR�VDL�GR�LQYHUVRU�VRODU�YDL�SDUD�R�VHX��TXD-
GUR�GH�OX]��H�p�GLVWULEXtGD�SDUD�VXD�FDVD�UHGX]LQGR�D�TXDQWLGDGH�GH�HQHUJLD�
TXH�YRFr�FRPSUD�GD�GLVWULEXLGRUD�

� ���2� H[FHVVR� GH� HQHUJLD� YDL� SDUD� D� UHGH� GD� GLVWULEXLGRUD� JHUDQGR�
FUpGLWRV�DWUDYpV�GR�UHOyJLR�GH�OX]�ELGLUHFLRQDO��(VVH�UHOyJLR�GH�OX]�PHGH�D�
HQHUJLD�GD�UXD�TXH�p�FRQVXPLGD�SHOD�FDVD�TXDQGR�QmR�WHP�VRO�H��D�HQHUJLD�
VRODU�JHUDGD�HP�H[FHVVR�TXDQGR�WHP�PXLWR�VRO�H�p�LQMHWDGD�QD�UHGH�GD�GLVWUL-
EXLGRUD��$�HQHUJLD�VRODU�TXH�YDL�SDUD�D�UHGH�YLUD�³FUpGLWRV�GH�HQHUJLDV´�SDUD�
VHUHP�XWLOL]DGR�GH�QRLWH�RX�QRV�SUy[LPRV�PHVHV��

� ���2V�FUpGLWRV�GH�HQHUJLD�VmR�UHJXODPHQWDGRV�SHOD�$1((/��$JrQFLD�
1DFLRQDO�GH�(QHUJLD�(OpWULFD��SRVVXLQGR�UHJUDV�HVSHFt¿FDV�TXH�YDULDP�GH�
DFRUGR�FRP�D�VXD�ORFDOL]DomR�H�VXD�FODVVH�GH�FRQVXPR��UHVLGrQFLD��FRPHU-
FLDO�RX�LQGXVWULDO���3257$/�62/$5��������

������ &RPR�FRQHFWDU�R�VLVWHPD�j�UHGH�GLVWULEXLGRUD

6HJXQGR�3RUWDO�6RODU��������GHYH�VH�VHJXLU�XP�SDVVR�D�SDVVR�SDUD�LQV-
WDODU� H� FRQHFWDU�R� VHX� VLVWHPD� IRWRYROWDLFR�j� UHGH��(VWD�GHQWUH�RXWUDV�

TXHVW}HV�GH�HQWHQGLPHQWR�GDV�QRUPDV�GH�IXQFLRQDPHQWR�VmR�IXQGDPHQWDLV�
SDUD�D�DYDOLDomR�GD�QHFHVVLGDGH�GD�LQVWDODomR�H�GHVHQYROYLPHQWR�GR�SURMHWR��
$EDL[R�VHJXHP�GHVFULWDV�WDLV�HWDSDV�GR�SDVVR�D�SDVVR�GH�UHJXODUL]DomR�

� ��� 6ROLFLWDomR� GH� DFHVVR� �� )RUPXOiULR� SUySULR� D� VHU� HQFDPLQKDGD�
SDUD�GLVWULEXLGRUD�

� ���(PLVVmR�GH�SDUHFHU�GH�DFHVVR���$�GLVWULEXLGRUD�GHYH�HPLWLU�HP�DWp�
���GLDV�SDUD�PLFUR�JHUDomR�RX�DWp����GLDV�SDUD�PLQL�JHUDomR�

� ���,QVWDODomR�GR�HTXLSDPHQWR�±�UHDOL]DU�D�LQVWDODomR�FRQIRUPH�DSUH-
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VHQWDGR�QD�VROLFLWDomR�DSyV�R�SDUHFHU�

� ���6ROLFLWDomR�GH�YLVWRULD�GD�LQVWDODomR�±�VROLFLWDU�D�GLVWULEXLGRUD�D�
YLVWRULD�HP�DWp�����GLDV�DSyV�R�SDUHFHU�

� ���9LVLWD� GH� YLVWRULD±� DFRQWHFHUi� HP� DWp� �GLDVDSyV� VROLFLWDomR� GH�
YLVWRULD�

� ���5HODWyULR±�D�GLVWULEXLGRUD�WHP�PDLV���GLDV�SDUD�HPLWLU�XP�UHODWy-
ULR�FDVR�VHMDP�GHWHFWDGDV�SHQGrQFLDV�

� ���5HJXODUL]DomR�GH�SHQGrQFLDV±�FDVD�KDMD�SHQGrQFLDV��UHJXODUL]DU�H�
VROLFLWDU�QRYD�YLVWRULD�

� ���$SURYDomR±�D�SyV�YLVWRULD�D�GLVWULEXLGRUD�WHP���GLDV�SDUD�DSURYDU�
H�WURFDU�D�PHGLomR�DFLRQDQGR�R�VLVWHPD��3257$/�62/$5��������

2.3 Aquecimento por Boilers

2V�VLVWHPDV�FRP�DTXHFLPHQWR�SRU�HQHUJLD�VRODU�VmR�FRQVWLWXtGRV�SRU�FR-
OHWRUHV�VRODUHV��WDQTXHV�GH�DUPD]HQDPHQWR��IRQWH�DX[LOLDU�GH�HQHUJLD�H�

XPD�UHGH�GH�GLVWULEXLomR�GH�iJXD�DTXHFLGD��&$9$/&$17(��������

2.3.1 Coletor

2�FROHWRU�p� UHVSRQViYHO�SHOD�FDSWDomR�H�FRQYHUVmR�GH�HQHUJLD� UDGLDGD�SHOR�VRO�HP�FDORU�XWLOL]iYHO�

� 4XDQGR�RV�UDLRV�GR�VRO�XOWUDSDVVDP�R�YLGUR�GD�WDPSD�GR�FROHWRU��HOHV�
HVTXHQWDP�DV�DOHWDV�TXH�VmR�IHLWDV�GH�FREUH�RX�DOXPtQLR�H�SLQWDGDV�FRP�XPD�
WLQWD�HVSHFLDO�H�HVFXUD�TXH�DMXGD�QD�DEVRUomR�Pi[LPD�GD�UDGLDomR�VRODU��2�
FDORU�SDVVD�HQWmR�GDV�DOHWDV�SDUD�RV�WXERV��VHUSHQWLQD��TXH�JHUDOPHQWH�VmR�
GH�FREUH��$�iJXD�TXH�HVWi�GHQWUR�GD�VHUSHQWLQD�HVTXHQWD�H�YDL�GLUHWR�SDUD�R�
UHVHUYDWyULR�GR�DTXHFHGRU�VRODU��&$9$/&$17(��������

� 2�Q~PHUR�YDULD�GH�DFRUGR�FRP�D�FDSDFLGDGH�GR�ERLOHU��TXH�p�R�UH-
VHUYDWyULR�TXH�DUPD]HQD�D�iJXD�TXHQWH��H�GHSHQGHQGR�GR�WDPDQKR�GH�FDGD�
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FROHWRU�SRGHP�VHU�XVDGDV�XPD�RX�GXDV�SODFDV�SDUD�ERLOHUV�GH�DWp�����OLWURV��
TXDWUR�SDUD�����OLWURV��H�DVVLP�SRU�GLDQWH��&RPR�UHJUD�JHUDO��R�ERLOHU�GHYH�
VHU�LQVWDODGR�HP�SRVLomR�VXSHULRU�DRV�FROHWRUHV��(VWHV�GHYHP�HVWDU�YROWDGRV�
SDUD�R�QRUWH�� H� VXD� LQFOLQDomR�GHYH� VHU� LJXDO� DR� kQJXOR�GD� ODWLWXGH� ORFDO�
DFUHVFLGR�GH���D����JUDXV���0$548(6��(W��$O�������

� +i�GLYHUVRV�WLSRV�GH�FROHWRUHV��FRP�GLIHUHQWHV�H¿FLrQFLDV�QD�FRQ-
YHUVmR� GH� HQHUJLD�� ([LVWH� XP� WLSR� GH� FROHWRU�PDLV� DSURSULDGR� SDUD� FDGD�
REMHWLYR�GLVWLQWR�FRPR�SRGH�VHU�YLVWR�QD�¿JXUD���(&<&/(��������

)LJXUD����$VVRFLDomR�GR�WLSR�GH�FROHWRU�j�UHVSHFWLYDV�¿QDOLGDGHV

  

)RQWH��(F\FOH������

2.3.2 Reservatório Térmico

2�UHVHUYDWyULR�WpUPLFR�p�FRPR�XPD�FDL[D�G¶iJXD�HVSHFLDO�TXH�FXLGD�GH�PDQWHU� TXHQWH� D� iJXD� DUPD]HQDGD� QR� DTXHFHGRU� VRODU�� (VVHV� FLOLQ-
GURV�VmR�IHLWRV�HP�LQR[��FREUH��RX�SROLSURSLOHQR�HQYROWRV�HP�XP�LVRODQWH�
WpUPLFR��$�PDLRULD�GRV�PRGHORV�GH�UHVHUYDWyULR�WpUPLFR�YHP�FRP�VLVWHPD�
GH�DTXHFLPHQWR�DX[LOLDU�HOpWULFR��PDV�SRGHP�VHU� IDEULFDGRV�FRP�VLVWHPD�
DX[LOLDU�D�JiV�RX�DWp�PHVPR�VHP�HVVH�UHFXUVR��&$9$/&$17(��������

� 2V�PRGHORV�GH�UHVHUYDWyULRV�WpUPLFRV��)LJXUD����YDULDP�GH�WDPD-
QKR��RX�VHMD��R�YROXPH�GH�iJXD�TXH�HOH�p�FDSD]�GH�DUPD]HQDU��p�FDOFXODGR�GH�
DFRUGR�FRP�D�GHPDQGD��1R�GLPHQVLRQDPHQWR�GR�DTXHFHGRU�VRODU�p�SUHFLVR�
VDEHU�TXDQWDV�SHVVRDV�YmR�XVDU�R�VLVWHPD�GLDULDPHQWH��D�GXUDomR�PpGLD�H�D�
TXDQWLGDGH�GH�EDQKRV�GLiULRV��TXDQWRV�VHUmR�RV�SRQWRV�GH�XVR�GH�iJXD�TXHQ-
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WH��0$548(6��(W��$O�������

)LJXUD����0RGHOR�GH�5HVHUYDWyULR�7pUPLFR��%RLOHU�

 

)RQWH��6ROHWURO�������

2.3.3 Circulação e funcionamento

2�VLVWHPD�SRGH�IXQFLRQDU�SRU�WHUPRVVLImR��)LJXUD����RX�FLUFXODomR�IRU-oDGD��2�VLVWHPD�GH�IXQFLRQDPHQWR�SRU�WHUPRVVLImR�EDVHLD�VH�HP�XP�
SURFHVVR�QDWXUDO�HP�TXH�D�iJXD�DTXHFLGD�QRV�FROHWRUHV�VRODUHV�VH�H[SDQGH�
H�WHQGH�D�VXELU�SDUD�R�UHVHUYDWyULR�WpUPLFR�H�SURYRFD�D�FLUFXODomR�GD�iJXD�
SUHVHQWH�QR�UHVHUYDWyULR�SDUD�RV�FROHWRUHV�� IRUPDQGR�R�ÀX[R�QDWXUDO�GH�
FLUFXODomR��352-(7(((��������

� 'HVVD�IRUPD��SDUD�TXH�R�VLVWHPD�SRU�WHUPRVVLImR�IXQFLRQH�RV�FR-
OHWRUHV�VRODUHV�GHYHP�HVWDU�D�SHOR�PHQRV���FP�DEDL[R�GR�UHVHUYDWyULR��
1R�FDVR�GH�QmR�VHU�SRVVtYHO�ORFDOL]DU�R�UHVHUYDWyULR�DFLPD�GRV�FROHWRUHV��
HQWmR�R�VLVWHPD�GHYH�IXQFLRQDU�SRU�FLUFXODomR�IRUoDGD��QR�TXDO�p�QHFHVVi-
ULR�R�HPSUHJR�GH�XPD�ERPED�GH�FLUFXODomR��R�TXH�JHUD�XP�PDLRU�FXVWR�H�
FRQVXPR�HQHUJpWLFR��

� 2�DFLRQDPHQWR�GD�ERPED�GHYH�HVWDU�FRQGLFLRQDGR�D�FRQWURODGRUHV�
GLIHUHQFLDLV�GH�WHPSHUDWXUD��3DUD�PHOKRU�UHQGLPHQWR��RV�FROHWRUHV�VRODUHV�
GHYHP�VHU�RULHQWDGRV�SDUD�R�1RUWH�YHUGDGHLUR��SHUPLWLQGR�VH�XPD�YDULD-
omR�GH�PDLV�RX�PHQRV������R�TXH�WUDUi�XPD�SHUGD�GH����QR�UHQGLPHQWR�
PpGLR�DQXDO�GR�VLVWHPD�HP�UHODomR�j�PpGLD�DQXDO���352-(7(((��������

� $�LQFOLQDomR�LGHDO�GRV�FROHWRUHV�GHYH�VHU�LJXDO�j�ODWLWXGH�GR�ORFDO�
PDLV������1RV�SHUtRGRV�HP�TXH�D�UDGLDomR�VRODU�QmR�p�VX¿FLHQWH�SDUD�R�
DTXHFLPHQWR�GD�iJXD�p�QHFHVViULR�R�XVR�GH�XPD�IRQWH�GH�HQHUJLD�DX[LOLDU�
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TXH�SRGH�VHU�HOpWULFD�RX�D�JiV���352-(7(((��������

)LJXUD���&LUFXODomR�SRU�WHUPRVVLImR

 

)RQWH��&$9$/&$17(�������

2.4 Índices Pluviométricos e térmicos no Rio de Janeiro 

1R�5LR�GH�-DQHLUR�QD�PDLRULD�GRV�PHVHV�GR�DQR�H[LVWH�XPD�SOXYLRVLGD-
GH�VLJQL¿FDWLYD��6y�H[LVWH�XPD�FXUWD�pSRFD�VHFD�H�QmR�p�PXLWR�H¿FD]��

$�PpGLD�DQXDO�GH�SOXYLRVLGDGH�p�GH������PP��D�GLIHUHQoD�HQWUH�D�SUHFLSLWD-
omR�GR�PrV�PDLV�VHFR�H�GR�PrV�PDLV�FKXYRVR�p�GH����PP�

&RP�UHODomR�D�WHPSHUDWXUD��D�PpGLD�DQXDO�p�GH�������&�YDULDQGR������&�DR�
ORQJR�GR�DQR��VHQGR�R�SHUtRGR�PDLV�TXHQWH�GH�GH]HPEUR�DWp�PDUoR���&/,-
0$7(�'$7$��������

3. INTEGRAÇÃODOS SISTEMAS

7UDWD�VH�GH�XP�JUDQGH�GHVD¿R�LQWHJUDU�RV�WUrV�VLVWHPDV��6HP�G~YLGD�VHUi�
QHFHVViULR�GHVHQYROYHU�XP�SURMHWR�DQDOLVDQGR�D�YLDELOLGDGH��FXVWR�EH-

QHItFLR�H�R�LPSDFWR�JHUDGR�GD�DWXDomR�GH�XP�VLVWHPD�VREUH�R�RXWUR�

�6HJXQGR�0HOKDGR�	�9LRODQL���������D�SDUWLU�GH�XP�ERP�SURMHWR�WRUQD�VH�
SRVVtYHO� HODERUDU�XP�SODQHMDPHQWR� H�XPD�SURJUDPDomR�H¿FLHQWHV�� DVVLP�
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FRPR�XP�SURJUDPD�HIHWLYR�GH�FRQWUROH�GH�TXDOLGDGH�SDUD�PDWHULDLV�H�H[H-
FXomR��

� 1D�RSLQLmR�GH�%DtD�	�0HOKDGR���������R�SURMHWR�FRQVWLWXL�VH�HP�
IHUUDPHQWD� LPSRUWDQWH� SDUD� GLPLQXLomR�GH� FXVWRV� GH� SURGXomR�� REWHQomR�
GR�GHVHPSHQKR�HVSHUDGR�GR�SURGXWR��H�UHGXomR�GD�RFRUUrQFLD�GH�IDOKDV�QR�
SURFHVVR�GH�SURGXomR�H�QR�SURGXWR��SHOD�RWLPL]DomR�GDV�DWLYLGDGHV�GH�H[H-
FXomR�

3.1 Análise prévia de cada sistema

3DUD�FRQFHSomR�GR�SURMHWR�p�QHFHVViULR�HQWHQGHU�RV�SUyV�H�RV�FRQWUDV�GH�
FDGD�VLVWHPD�

� 1R�TXDGUR����p�LGHQWL¿FDGR�HVWHV�SRQWRV�D�¿P�GH�IDFLOLWDU�QR�GHVHQ-
YROYLPHQWR�GR�SURMHWR��LGHQWL¿FDQGR�PpWRGRV�SUHYHQWLYRV�FRP�R�REMHWLYR�
GH�YHQFHU�DV�GL¿FXOGDGHV�GH�LPSOHPHQWDomR��XVXIUXLQGR�GRV�EHQHItFLRV�TXH�
FDGD�PpWRGR�QRV�DSUHVHQWD�

4XDGUR����$QiOLVH�GRV�3UyV�H�&RQWUDV�GH�FDGD�VLVWHPD

)RQWH��$GDSWDGR�GH�)(55$=�	�6,/9$�������
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� $�DQiOLVH�GH�FXVWRV�DSUHVHQWDGD�D�VHJXLU�IRL�IHLWD�FRQVLGHUDQGR�XP�
SURMHWR�GH�XPD�UHVLGrQFLD�GH�DSUR[LPDGDPHQWH���Pð�FRP���D���KDELWDQWHV��

3.2 Detalhamento de custos do sistema de Reuso da água

&RQVLGHUDQGR�XP�VLVWHPD�HP�TXH�DSURYHLWDUi�R�XVR�GD�iJXD�GD�FKXYD�
SDUD�¿QV� QmR� SRWiYHLV�� REVHUYDP�VH� HQWmR� QD� WDEHOD� �� RV� FXVWRV� GR�

VLVWHPD�GHVFRQVLGHUDQGR�DV�LQVWDODo}HV�LQWHUQDV�H�R�YDORU�GD�PmR�GH�REUD�

7DEHOD����2UoDPHQWR�GRV�PDWHULDLV�EiVLFRV�SDUD�LQVWDODomR�GH�XP�VLVWHPD�GH�UHXVR�GD�

iJXD�GD�FKXYD

 

)RQWH��$GDSWDGR�GH�/HUR\�0HUOLP���������&	&���������&DVD�	9tGHR���������/RMD�GR�

0HFkQLFR�������

� 1R�FDVR��TXDQGR�VH�XVD�XP�VLVWHPD�TXH�GLVWULEXD�D�iJXD�SRU�JUDYL-
GDGH�QD�LQVWDODomR��SRGH�VH�H[FOXLU�R�XVR�GD�ERPED�GH�iJXD�R�TXH�WUDUi�XPD�
HFRQRPLD�H[SUHVVLYD�OHYDQGR�R�WRWDO�PpGLR�GR�VLVWHPD�SDUD�5����������

 

3.3 Detalhamento de custo do sistema Fotovoltaico

&RQVLGHUDQGR�XPD�LQVWDODomR�UHVLGHQFLDO�GH�EDL[D�FDUJD�H�GHVSUH]DQGR�
QHVWH�SULPHLUR�PRPHQWR�R�YDORU�GD�PmR�GH�REUD�GH�LQVWDODomR��SRGH�

VH�REVHUYDU�DEDL[R�D�WDEHOD���R�FXVWR�GRV�LWHQV�QHFHVViULRV�SDUD�REWHU�XPD�
LQVWDODomR�GH�XP�VLVWHPD�GH�HQHUJLD�HOpWULFD�IRWRYROWDLFD�
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7DEHOD����2UoDPHQWR�GRV�PDWHULDLV�SDUD�LQVWDODomR�GR�VLVWHPD�GH�DEDVWHFLPHQWR�HOpWULFR�
IRWRYROWDLFR

 

)RQWH��$GDSWDGR�GH�1HRVRODU���������$PHULFDQDV���������6XEPDULQR�������

3.4 Detalhamento de custo do sistema de aquecimento por Boilers

AR�RSWDU�SHOD� LQVWDODomR�GH�XP�VLVWHPD�GH�DTXHFLPHQWR� VLPSOHV�SR-
GHP�VH�YHUL¿FDU�RV�FXVWRV�DEDL[R�QD�WDEHOD��GHVFRQVLGHUDQGR�DV�LQV-

WDODo}HV�LQWHUQDV�H�R�YDORU�GD�PmR�GH�REUD�

7DEHOD����2UoDPHQWR�GRV�PDWHULDLV�SDUD�D�LQVWDODomR�GH�XP�VLVWHPD�GH�DTXHFLPHQWR�GD�
iJXD�SRU�ERLOHUV

 

)RQWH��$GDSWDGR�GH�6RODUHVRO���������$PHULFDQDV���������([WUD�������

4. RESULTADOS PRÁTICOS

4.1 Energia fotovoltaica

)RL�DGRWDGR�FRPR�FRQVXPR�PpGLR�GH�HQHUJLD�HOpWULFD��SDUD�HIHLWR�GHVVH�
HVWXGR��R�YDORU�GH�����.:K��WDPEpP�GHWHUPLQDGR�SHOD�SRUFHQWDJHP�

GH�FRQVXPLGRUHV�DSUHVHQWDGRV�QD�SHVTXLVD�GR�352&(/���������&RPR�RV�
YDORUHV�GD�FXUYD�GLiULD�QHP�VHPSUH�SRVVXtDP�R�FRQVXPR�PpGLR�GLiULR��QH-
FHVViULR�SDUD�XP�FRQVXPR�PHQVDO�GH�����.:K�HVWDV�FXUYDV�WDPEpP�IRUDP�
SRQGHUDGDV�

� %DVHDQGR�VH�TXH�XP�SDLQHO�VRODU�IRWRYROWDLFR�FLWDGR�QD�WDEHOD���GR�
LWHP�����SURGX]�DWp��.:K�SRU�GLD�HP�VXD�SURGXomR�Pi[LPD�GHSHQGHQGR�
GDV�FRQGLo}HV�FOLPiWLFDV�H�FRQGLo}HV�GH�LQVWDODomR�JHUDQGR�DVVLP�XPD�HFR-
QRPLD�Pi[LPD�GH���NZ�PrV�SRU�SDLQHO�FRP�JDUDQWLD�VXSHULRU�D���$QRV�
�3257$/�(1(5*,$���������
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%DVHDQGR�VH�QR�FXVWR�GR�.:K�IRUQHFLGR�SHOD�FRQFHVVLRQiULD��FRP�XP�YD-
ORU�PpGLR�GH������FHQWDYRV�SRU�.:K�Mi�LQFOXVR�DV�WDULIDV�GH�,&06��3,6�H�
&2),16�� QHVWH� FHQiULR� XP� SDLQHO� IRWRYROWDLFR� LULD� JHUDU� XPD� HFRQRPLD�
Pi[LPD�GH�����NZ�PrV�[�5�������� �5����������VHQGR�TXH�SDUD�HIHLWR�GH�
FiOFXOR�IRL�XWLOL]DGR�WUrV�SODFDV�IRWRYROWDLFDV�JHUDQGR�XPD�HFRQRPLD�Pi-
[LPD�WRWDO�GH�����NZ�PrV�[�5�������� �5���������SRU�PrV���&RQVXPLQGR�
����.:K�D�5�������� �5����������FRP�XPD�HFRQRPLD�GH�5��������� �5���
���������1D�SHUVSHFWLYD�DQXDO�D�HFRQRPLD�VHULD�GH�5����������FRP�XP�SHUt-
RGR�GH�UHWRUQR�GH���DQRV�GHVSUH]DQGR�RV�FXVWRV�GH�PmR�GH�REUD�H�LQVWDODomR��
�/,*+7��������

� 3DUD�HVWLPDWLYDV�PDLV�SUHFLVDV�VREUH�HFRQRPLD�H�WHPSR�GH�UHWRUQR��
GHYHUi�VHU� IHLWR�XP�HVWXGR�VREUH�DV�FRQGLo}HV�GD� LQVWDODomR�HOpWULFD�� �QR�
FDVR�GH� VHU� SUp�H[LVWHQWH��� DV� GL¿FXOGDGHV� ItVLFDV�GH�SRVLFLRQDPHQWR�GRV�
SDLQpLV��D�LQFLGrQFLD�VRODU�QR�ORFDO�RQGH�R�VLVWHPD�VHUi�LQVWDODGR�OHYDQGR�
HP�FRQVLGHUDomR�D�JHUDomR�GH�HQHUJLD�HOpWULFD�UHGX]LGD�HP�GLDV�FKXYRVRV��
QR�SHUtRGR�GH�LQYHUQR��HQWUH�RXWURV�IDWRUHV�FOLPiWLFRV�FRQVLGHUiYHLV�

4.2 Reuso de água

2�FRQVXPR�PpGLR�GH� iJXD�HP�XPD� UHVLGrQFLD� p�QD�RUGHP�GH�����/�+$%�',$��FRP�JUDQGHV�RVFLODo}HV�SRGHQGR�FKHJDU�DWp�����/�+$%�
',$��&RQIRUPH�¿JXUDV���H���GR�LWHP������SRGHPRV�REVHUYDU�TXH�R�FRQVXPR�
GH�iJXD�DR�GHVWLQR�QmR�SRWiYHO�p�HVWLPDGR�HP�FHUFD�GH�����GR�FRQVXPR�
GLiULR��(P�XPD�UHVLGrQFLD�FRP�R�FRQVXPR�PHQVDO�GH���Pñ�VDEHQGR�VH�TXH�
����VmR�HVWLPDGRV�SDUD�¿QV�QmR�SRWiYHLV�SRGHULD�WHU�XPD�HFRQRPLD�Pi[L-
PD�GH�����Pñ�GHSHQGHQGR�GDV�FRQGLo}HV�FOLPiWLFDV��SRUpP�R�YDORU�WDULIiULR�
GD�FRQFHVVLRQiULD�p�R�PHVPR��3DUD�TXH�D�HFRQRPLD�UHSUHVHQWH�YDORU�H�WHP-
SR�GH�UHWRUQR�R�FRQVXPR�GHYHUi�VHU�PDLV�DOWR�TXH���Pñ�H�R�IRUQHFLPHQ-
WR�GD�FRQFHVVLRQiULD�VHU�PHQRU�TXH���Pñ��([HPSOR��8PD�UHVLGrQFLD�FRP�
FRQVXPR�PHQVDO�GH���Pñ�HFRQRPL]DULD�FRP�R�VLVWHPD�GH�UHXVR�DWp�����Pñ�
XWLOL]DQGR�DSHQDV�����Pñ�GD�FRQFHVVLRQiULD�H�SDJDQGR�D�WD[D�PtQLPD����&(-
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'$(�������

� 3DUD�HVWLPDWLYD�GD�TXDQWLGDGH�GH�iJXD�HP�Pñ�JHUDGD�SHOR�VLVWHPD�GH�
UHXVR��GHYHUi�VHU�IHLWR�XP�HVWXGR�VREUH�D�SUHFLSLWDomR�DQXDO�GD�UHJLmR�HP�
TXH�R�VLVWHPD�VHUi�LQVWDODGR

4.3 Aquecimento por boilers

2�VLVWHPD�GH�DTXHFLPHQWR�SRU�ERLOHUV� WUDUi�XPD�UHGXomR�QR�FRQVXPR�GH� HQHUJLD� XPD�YH]� TXH� D� IRQWH� GH� DTXHFLPHQWR� DX[LOLDU� IRU� XVDGD�
FRP�PHQRU�IUHTXrQFLD�SRVVtYHO�RX�TXH�VHMD�XWLOL]DGD�D�IRQWH�D�JiV�RX�TXH�
QmR�VH�XWLOL]H�IRQWH�DX[LOLDU��$�HFRQRPLD�QR�FRQVXPR�H�R�WHPSR�GH�UHWRUQR�
VHUmR�UHODWLYRV�DR�SHUtRGR�GH�LQYHUQR��RQGH�VHULDP�XWLOL]DGDV�DV�UHVLVWrQFLDV�
HOpWULFDV�GH�FKXYHLURV�H�ODYDWyULRV��([HPSOR��1R�FDVR�GH�XVDU�R�FKXYHLUR�
��YH]HV�DR�GLD�SRU�DSUR[LPDGDPHQWH����PLQXWRV�GXUDQWH���PHVHV�VHULDP�
DSUR[LPDGDV�����KRUDV�GH�XVR��VXSRQGR�XP�FKXYHLUR�GH������:�GH�SRWrQ-
FLD�HTXLYDOHULDP�D�DSUR[LPDGRV����.:�GH�HFRQRPLD�GXUDQWH�HVWHV���PH-
VHV��&RQVLGHUDQGR�R�YDORU�GR�.:�GH�5��������HTXLYDOHULDP�D�XPD�HFRQR-
PLD�DSUR[LPDGD�DQXDO�GH�5�����������FRQVLGHUDGR�RV���PHVHV�GH�LQYHUQR��
JHUDQGR�XP�WHPSR�PtQLPR�GH�UHWRUQR�GH�DSUR[LPDGDPHQWH���DQRV�H�PHLR�
GHVSUH]DQGR�RV�FXVWRV�GH�PmR�GH�REUD�H�LQVWDODomR���/,*+7��������

� 3DUD�HVWLPDWLYDV�PDLV�SUHFLVDV�VREUH�HFRQRPLD�H�WHPSR�GH�UHWRUQR��
GHYHUi�VHU�IHLWR�XP�HVWXGR�VREUH�DV�GL¿FXOGDGHV�ItVLFDV�GH�SRVLFLRQDPHQWR�
GRV�SDLQpLV��D�LQFLGrQFLD�VRODU�QR�ORFDO�RQGH�R�VLVWHPD�VHUi�LQVWDODGR�OHYDQ-
GR�HP�FRQVLGHUDomR�D�DEVRUomR�GH�FDORU�SHORV�SDLQpLV�UHGX]LGD�HP�GLDV�FKX-
YRVRV��QR�SHUtRGR�GH�LQYHUQR��HQWUH�RXWURV�IDWRUHV�FOLPiWLFRV�FRQVLGHUiYHLV�

� 2�JUDQGH�YLOmR�GHVVH�VLVWHPD�VHUi�D�FRQGLomR�FOLPiWLFD�GR�5LR�GH�
-DQHLUR�QR�LQYHUQR��XPD�YH]�TXH�SRGHUi�QmR�KDYHU�UDGLDomR�VRODU�VX¿FLHQWH�
SDUD�DTXHFLPHQWR�GR�YROXPH�GH�iJXD�GHPDQGDGR�
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5. CONCLUSÃO

1HVWH�DUWLJR�IRL�HVWXGDGD�D�LQWHJUDomR�GH�WUrV�VLVWHPDV��FRP�R�REMHWLYR�
GH�EXVFDU�XPD�HFRQRPLD�UHIHUHQWH�DRV�JDVWRV�QR�XVR�GH�iJXD�SDUD�¿QV�

QmR�SRWiYHLV�H�HQHUJLD�HOpWULFD��DWUDYpV�GRV�VLVWHPDV�GH�UHXVR�GH�iJXD��HQHU-
JLD�IRWRYROWDLFD��H�DTXHFLPHQWR�GD�iJXD�DWUDYpV�GH�ERLOHUV�

� (P�XPD�UHVLGrQFLD�XQLIDPLOLDU�QR�5LR�GH�-DQHLUR�D�LQWHJUDomR�GRV�
WUrV�VLVWHPDV�QmR�UHSUHVHQWD�H[SUHVVLYD�YLDELOLGDGH�GHYLGR�DR�IDWR�GD�FRQGL-
omR�FOLPiWLFD�QR�SHUtRGR�GH�LQYHUQR�GHVIDYRUHFHU�R�VLVWHPD�GH�DTXHFLPHQWR�
SRU�%RLOHUV��(P�FRQWUDSDUWLGD�LQWHJUDU�RV�VLVWHPDV�GH�UHXVR�GH�iJXD�H�JHUD-
omR�GH�HQHUJLD�HOpWULFD�D�SDUWLU�GH�SODFDV�IRWRYROWDLFDV�VH�PRVWUD�XPD�DOWHU-
QDWLYD�EDVWDQWH�IDYRUiYHO��YLVWR�TXH�RV�tQGLFHV�SOXYLRPpWULFRV�H�GH�UDGLDomR�
VRODU�GR�5LR�GH�-DQHLUR�VmR�HOHYDGRV�
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$662&,$d­2� %5$6,/(,5$� '(� 1250$6� 7e&1,&$6� ±� $%17-
1%5������ÈJXD�GH�FKXYD���$SURYHLWDPHQWR�GH�FREHUWXUDV�HP�iUHDV�XUED-
QDV�SDUD�¿QV�QmR�SRWiYHLV�±�5HTXLVLWRV��6mR�3DXOR�������

%$Ë$��-��/��0(/+$'2��6��%��$�LPSODQWDomR�GH�XP�VLVWHPD�GH�JHVWmR�GD�
TXDOLGDGH�HP�HPSUHVDV�GH�DUTXLWHWXUD��6mR�3DXOR��(3863��%ROHWLP�7pFQLFR�
GD�(VFROD�3ROLWpFQLFD�GD�863��'HSDUWDPHQWR�GH�(QJHQKDULD�GH�&RQVWUXomR�
&LYLO��%7�3&&�����������

%(51,(5,��5��7���'26�6$1726��&��9���6(9(52��(��$���*8,0$5$(6��
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YD��$�3HUFHSomR�GD�$SOLFDomR�HP�5HVLGrQFLDV�QR�6XO�GR�%UDVLO��(VSDFLRV��
9RO������1�������SiJ����������

&$5'262�'�&��$SURYHLWDPHQWR�GH�ÈJXDV�3OXYLDLV�HP�+DELWDo}HV�GH�,Q-
WHUHVVH�6RFLDO�±�&DVR�� ³0LQKD�&DVD�0LQKD�9LGD´��)HLUD�GH�6DQWDQD�%$��
�����

&$6$�',&$6��$TXHFHGRU�6RODU�SDUD�FKXYHLURV�H�WRUQHLUDV��������'LVSR-
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UR�H�WRUQHLUDV�YDQWDJHQV�H�GHVYDQWDJHQV�KWPO���$FHVVR�HP�����GH�PDLR�GH�
�����
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TXHFLPHQWR�DJXD�EDQKR�SRXSDQFD�HQHUJHWLFDFRPR�IXQFLRQD�LVRODQWH�JDV-
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�HOHWULFR�FRPSRQHQWHV�GLIHUHQFDV�FROHWRUHV�IHFKDGRV�DEHUWRV�WXEXODUHV�
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GH�DTXHFLPHQWR��������'LVSRQtYHO�HP��KWWSV���SHULRGLFRV�VHW�HGX�EU�LQGH[�
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SKS�¿WVH[DWDV�DUWLFOH�YLHZ����������$FHVVR�HP����GH�GH]HPEUR�GH������
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SURMHWR�GH�HGLItFLRV��6mR�3DXOR��(3863�7H[WR�7pFQLFR�GD�(VFROD�3ROLWpFQL-
FD�GD�863��'HSDUWDPHQWR�GH�(QJHQKDULD�GH�&RQVWUXomR�&LYLO��77�3&&�����
�����

3257$/�(1(5*,$��4XDO�WHPSR�GH�YLGD�~WLO�UHDO�GRV�SDLQpLV�VRODUHV�IR-
WRYROWDLFRV�������'LVSRQtYHO�HP��KWWSV���ZZZ�KWWSV���ZZZ�SRUWDO�HQHUJLD�
FRP�TXDO�R�WHPSR�GH�YLGD�XWLO�UHDO�GH�XP�SDLQHO�VRODU�!�� $FHVVR� HP� ���
GH�GH]HPEUR�GH������

3257$/�62/$5��6LVWHPD� IRWRYROWDLFR�� FRPR� IXQFLRQD� D� HQHUJLD� 6RODU��
������'LVSRQtYHO�HP��KWWSV���ZZZ�SRUWDOVRODU�FRP�EU�VLVWHPD�IRWRYROWDLFR-
��FRPR�IXQFLRQD�KWPO��$FHVVR�HP����GH�PDUoR�GH������

3257$/�2�6(725�(/e75,&2��/HJLVODomR��SROtWLFDV�S~EOLFDV�H�GHVD¿RV�
SDUD�D�LQVWDODomR�GH�VLVWHPDV�IRWRYROWDLFRV�H�WHUPRVVRODUHV�������'LVSRQt-
YHO�HP��KWWSV���ZZZ�RVHWRUHOHWULFR�FRP�EU�HQHUJLD�VRODU�QR�EUDVLO!��$FHV-
VR�HP����GH�PDLR�GH������

352&(/��3HVTXLVD�GH�SRVVH�GH�HTXLSDPHQWRV�H�KiELWRV�GH�XVR��DQR�EDVH��
352&(/�±�(/(752%5$6�������

352-(7(((� ±� 3URMHWDQGR� (GL¿FDo}HV� (QHUJHWLFDPHQWH� (¿FLHQWHV�������
'LVSRQtYHO� HP��KWWS���SURMHWHHH�PPD�JRY�EU�HTXLSDPHQWR�HTXLSDPHQWRV-
�VRODUHV�VLVWHPD�GH�DTXHFLPHQWR�VRODU�GH�DJXD!��$FHVVR�HP����GH�PDLR�GH�
�����

635,&,*2��5���7(6721��/��&DVD�VXVWHQWiYHO�JDUDQWH�H¿FLrQFLD�HQHUJpWLFD��
������ 'LVSRQtYHOHP��KWWS���DQWLJD�FRWLGLDQR�XIVF�EU�LQGH[�SKS"RSWLRQ -
FRPBFRQWHQW	YLHZ DUWLFOH	LG �����$FDVD�VXVWHQWDYHO	,WHPLG ��!��
$FHVVR�HP����GH�PDUoR�GH������

7(53675$��3��0��-��6LVWHPDV�VXVWHQWiYHLV�GH�XVR�GD�iJXD��PRGHOR�SDUD�D�
XWLOL]DomR�VXVWHQWiYHO�GD�iJXD�GRPpVWLFD�HP�iUHDV�XUEDQDV��7HFQRORJLD�GD�
&LrQFLD�GD�ÈJXD��Y�����Q�����S��������������
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7687,<$��0��7��$EDVWHFLPHQWR�GH�iJXD�����HG��6mR�3DXOR��'HSDUWDPHQWR�
GH�(QJHQKDULD�+LGUiXOLFD�H�6DQLWiULD�GD�(VFROD�3ROLWpFQLFD�GD�8QLYHUVLGDGH�
GH�6mR�3DXOR�������

720$=��3��$SURYHLWDPHQWR�GH�iJXD�GH�FKXYD��6mR�3DXOR��1DYHJDU�(GLWRUD��
�����
9,//$/9$��0��*��H�*$=2/,��-��5���(QHUJLD�6RODU�)RWRYROWDLFD��&RQFHLWRV�
H�$SOLFDo}HV��6mR�3DXOR��(GLWRUD�eULFD�/WGD�����(GLomR�S����������

=$03,(521�0���/8&,$�6���9,(,5$�$���/8,6�-��3ROXLomR�GD�iJXD��������
'LVSRQtYHO� HP�� KWWS���� HGXFDU�VF�XVS�EU�ELRORJLD�WH[WRV�PBDBW[W��KWPO��
$FHVVR�HP����GH�PDUoR�GH������
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CAPÍTULO XII

O VALOR E A IMPORTÂNCIA DE UM LAUDO DE 
AUTOVISTORIA PREDIAL 
 

Marcos Alexandre Araujo

Thaiza Pereira de Melo

Eloan Marlon dos Reis Moreira

Bruno Matos de Farias 

Rachel Cristina Santos Pires 

RESUMO

A LQG~VWULD�GD�FRQVWUXomR�EUDVLOHLUD�HVWi�PXGDQGR�VHXV�FULWpULRV�GH�TXD-OLGDGH��7UDWD�VH�GH�XPD�PXGDQoD�FRQFHLWXDO�VREUH�DV�FRQGLo}HV�PtQL-
PDV�GH�JDUDQWLD�SDUD�FDVDV�H�HGLItFLRV�UHVLGHQFLDLV�H�FRPHUFLDLV��VHMD�SDUD�
SURMHWRV�QRYRV�RX�FRQVWUXo}HV�DQWLJDV��$�FRQFHSomR�GD�QRYD�QRUPD�GH�SHU-
IRUPDQFH�H�GH�QRYDV�OHJLVODo}HV�DFHUFD�GR�WHPD�PDQXWHQomR�SUHGLDO�H�DXWR�
YLVWRULD�WUD]HP�JUDQGHV�EHQHItFLRV�SDUD�XVXiULRV�GDV�HGL¿FDo}HV��XPD�YH]�
TXH�VH�WHP�PHQRUHV�ULVFRV�GH�TXDOTXHU�VXUSUHVD�GHVDJUDGiYHO��FRPR�DFLGHQ-
WHV�RX�SDQHV�HP�TXDOTXHU�XP�GRV�VLVWHPDV�TXH�R�FRPS}H��1HVWH�WUDEDOKR��
LQLFLDOPHQWH��VmR�DSUHVHQWDGRV�FRQFHLWRV�EiVLFRV�GH�PDQXWHQomR�SUHGLDO�H�
DXWRYLVWRULD��3RVWHULRUPHQWH��LGHQWL¿FDGDV�DV�SULQFLSDLV�1RUPDV�7pFQLFDV�H�
GH�SDGUmR�GH�TXDOLGDGH�SDUD�XPD�YLVWRULD�SUHGLDO��VHUi�HODERUDGR�XP�PDQXDO�
SDGURQL]DGR�GRV�UHTXLVLWRV�QHFHVViULRV�SDUD�D�UHDOL]DomR�GH�XPD�DXWRYLVWR-
ULD��RQGH�FRQWHUmR�DV�1RUPDV�H�/HLV�TXH�GHYHP�VHU�VHJXLGDV��RV�UHTXLVLWRV�
HP�IRUPD�GH�FKHFN� OLVW��XP�PRGHOR�SDGUmR�GH� LWHQV�D�VHUHP�FKHFDGRV��H�
TXH� GHYHUmR� VHU� REHGHFLGRV�� WRUQDQGR� DVVLP�� HVWD� DWLYLGDGH� SDGURQL]DGD��
HYLWDQGR�VH�GHVWD�IRUPD�DV�ODFXQDV�H�GL¿FXOGDGHV�RX�PHVPR�LQWHUSUHWDo}HV�
HTXLYRFDGDV� SRU� SDUWH� GRV� SUR¿VVLRQDLV� TXH� HODERUDP� H� GHVHQYROYHP�RV�
/DXGRV�7pFQLFRV�GH�9LVWRULD�3UHGLDO��(VWH�PDQXDO�VH�WRUQD�LPSRUWDQWH��YLVWR�
TXH�Ki�XPD�JUDQGH�QHFHVVLGDGH�GH�FODUH]D�QR�WUDEDOKR�GH�DXWRYLVWRULD��QmR�
FDEHQGR�HUURV�QHP�IDOKDV�GH�FRPXQLFDomR��D¿QDO��R�WUDEDOKR�GR�YLVWRULDGRU�
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p�GH�JUDQGH�LPSRUWkQFLD��XPD�YH]�TXH�DSRQWD�RV�SULQFLSDLV�LQGLFDGRUHV�GH�
SUREOHPDV�QDV�HGL¿FDo}HV��GDQGR�HPEDVDPHQWR�SDUD�PDQXWHQo}HV�FRUUHWL-
YDV�H�DWXDQGR�FRPR�SDUWH�GD�PDQXWHQomR�SUHGLWLYD�H�SUHYHQWLYD�

1. INTRODUÇÃO

+i�XPD�FUHVFHQWH�QHFHVVLGDGH�GD�DSOLFDomR�GH�GLIHUHQWHV�PpWRGRV�YL-
VDQGR�j�FRHUHQWH�DYDOLDomR�WpFQLFD�GH�TXDOLGDGH�QD�FRQVWUXomR�FLYLO��

SRLV��GLYHUVDV�IDOKDV�QD�FRQVWUXomR�RX�QD�PDQXWHQomR�SUHGLDO�YrP�FDXVDQGR�
PRUWHV�H�RX�HQRUPHV�SUHMXt]RV��7RGDV�HVVDV�LUUHJXODULGDGHV�SRGHP�VHU�HYL-
WDGDV�FRP�PHGLGDV�SUHYHQWLYDV�VLPSOHV��GH�ORQJR�SUD]R��DWUDYpV�GH�XP�SOD-
QHMDPHQWR�TXH�VH�LQLFLD�FRP�D�,QVSHomR�3UHGLDO�SDUD�SRVWHULRU�LPSODQWDomR�
GR�SODQR�GH�PDQXWHQomR��TXH�JDUDQWH�XP�ERP�IXQFLRQDPHQWR�GR�SUpGLR��D�
VHJXUDQoD�H�R�FRQIRUWR�GRV�VHXV�XVXiULRV���*20,'(�������
� 7RUQD�VH� LQGLVSHQViYHO��QHVVH� VHQWLGR�� D� FDUDFWHUL]DomR�REMHWLYDGD�
GLYHUVRV�PpWRGRV�H[LVWHQWHV�SDUD�TXH�R�SUR¿VVLRQDO�GD�iUHD�SRVVD�LQWHUSUHWDU�
GH�IRUPD�¿GHGLJQD�D�UHDO�QHFHVVLGDGH�GR�LPyYHO�D�VHU�YLVWRULDGR���*20,-
'(�������
� 2�&5($�5-���������HP�VXD�FDUWLOKD�VREUH�DXWRYLVWRULD�SUHGLDO��GL]�
TXH�XPD�HGL¿FDomR�p�UHVXOWDGR�GH�HVWXGR�WpFQLFR��SURMHWR��HPSUHJR�GH�PD-
WHULDLV��WHFQRORJLD�H�WUDEDOKR�KXPDQR��&RPR�TXDOTXHU�HTXLSDPHQWR��D�HGL-
¿FDomR� p� XP�RUJDQLVPR�YLYR� TXH� VRIUH� Do}HV� GR� WHPSR�� LQWHPSpULHV�� GH�
IHQ{PHQRV� ItVLFRV� H� TXtPLFRV� DR� ORQJR� GH� WRGD� VXD� H[LVWrQFLD��$SUySULD�
XWLOL]DomR�GD� HGL¿FDomR�SHORV� KDELWDQWHV� RX� WUDQVHXQWHV� JHUD� GHVJDVWH� GH�
VHXV�FRPSRQHQWHV�DR�ORQJR�GH�VHX�FLFOR�GH�YLGD�
� 'H�DFRUGR�FRP�1HYHV�	�%UDQFR� ��������D� ,QVSHomR�3UHGLDO�GHYH�
VHU�HQWHQGLGD�FRPR�XPD�YLVWRULD�SDUD�DYDOLDU�RV�HVWDGRV�GH�FRQIRUPLGDGH�
GH�XPD�HGL¿FDomR��PHGLDQWH�DVSHFWRV�GH�GHVHPSHQKR��YLGD�~WLO��VHJXUDQ-
oD�� HVWDGR� GH� FRQVHUYDomR��PDQXWHQomR�� H[SRVLomR� DPELHQWDO�� XWLOL]DomR��
RSHUDomR��REVHUYDQGR�VHPSUH�DVH[SHFWDWLYDV�GRV�XVXiULRV��*HUDQGR��DVVLP��
VHJXUDQoD��WUDQTXLOLGDGH�H�FRQIRUWR�H�SDUD�RV�XVXiULRV��DOpP�GH�YDORUL]DomR�
SDWULPRQLDO��DXPHQWR�GD�YLGD�~WLO�GR�LPyYHO�H�HFRQRPLD��YLVWR�TXH�JDVWRV�
FRP�Do}HV�SUHYHQWLYDV�VmR�EHP�PHQRV�RQHURVRV�TXH�DV�FRUUHWLYDV�RX�GHVDV-
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WUHV��HP�DOJXQV�FDVRV�
e�LPSRUWDQWH�UHVVDOWDU�TXH�XPD�YLVWRULD�EHP�H[HFXWDGD��Vy�SRGH�VHU�IHLWD�SRU�
XP�SUR¿VVLRQDO�RX�HTXLSH�H[SHULHQWH��TXH�EXVFDUi��j�OX]�GD�H[SHULrQFLD��RV�
VLQDLV�H�LQGtFLRV�GH�SUp�GHVYLRV�RX�DQRPDOLD��DOJXPDV�YH]HV�LPSHUFHSWtYHLV�
DRV�ROKRV�QmR�WUHLQDGRV��DLQGD�TXH�SRVVXDP�D�GHYLGD�IRUPDomR�WpFQLFD���),-
.(5�������
� 2EVHUYD�VH� R� HVFODUHFLPHQWR� GDV� GLIHUHQWHV� EiVLFDV�� SDUD� HOXFLGDU�
D� TXHVWmR�� HQWUH� RV� WHUPRV� SHUtFLD�� YLVWRULD� H� UHODWyULR� IRWRJUi¿FR�� VHQGR�
H[WUHPDPHQWH�~WLO��SRUWDQWR��FRPR�SRQWR�GH�SDUWLGD�SDUD�D�UHDOL]DomR�DGH-
TXDGD� GR� WUDEDOKR� GR� HQJHQKHLUR��&RPR� H[HPSOR� GD� WHPiWLFD� DERUGDGD��
UHVVDOWD�VH�R�FDUiWHU�GH�FRQVWDWDomR� WpFQLFD�HQYROYLGD�QD�YLVWRULD�H��D�VXD�
YDULDGD�JDPD�GH�DSOLFDo}HV�SUiWLFDV��WHQGR�HQIRTXH�QR�HVWXGR�HP�TXHVWmR��D�
SDGURQL]DomR�GH�WpFQLFDV�SDUD�VH�PLQLPL]DU�HUURV�UHFRUUHQWHV��FODVVL¿FD�VH�D�
YLVWRULD�FRPR�XPD�GDV�HVSpFLHV�GH�SHUtFLD��SRGHQGR�D�VHJXQGD�VHUYLU�FRPR�
VXEVtGLR�SDUD�SULPHLUD��(P�SDUDOHOR��HQFRQWUD�VH�R�~OWLPR�HOHPHQWR�FLWDGR��
TXH�WHP�FRPR�SULQFtSLR�D�LQYHVWLJDomR�GDV�UHODo}HV�FDXVDLV�QD�DQiOLVH�GH�
XPD�FRQVWUXomR��DSUHVHQWDQGR�DOJXQV�PRGHORV�TXH�FRPSUHHQGHP�QmR�Vy�R�
HOHPHQWR�Mi�QRPHDGR��PDV�WDPEpP��FRPR�H[HPSOR��R�H[DPH��D�DYDOLDomR�H�
R�DUELWUDPHQWR��*20,'(��������
� $SHVDU�GD�LPSRUWkQFLD�GR�WHPD�QD�DWXDOLGDGH��QmR�VH�HQFRQWUD�XP�
SDGUmR�QD�FRORFDomR�GRV�GLIHUHQWHV�WLSRV�GH�SHUtFLDV�H[LVWHQWHV�QD�FRQVWUX-
omR�FLYLO��DSUHVHQWDQGR�VH�DVVLP��XPD�UHODWLYD�YDULHGDGH�GH�FODVVL¿FDo}HV��
3RUWDQWR��IXQGDPHQWD�VH�HVWH�WUDEDOKR�QDV�SXEOLFDo}HV�GH�DXWRUHV�GH�UHQRPH�
QR�VHWRU�GD�(QJHQKDULD�GH�$YDOLDo}HV�H�3HUtFLDV��VHMD�QR�FDUiWHU�SUiWLFR�GD�
HQJHQKDULD��VHMD�HP�VHXV�DVSHFWRV�WHyULFRV�H�MXUtGLFRV��
&RPR�FRQWULEXLomR�SDUD�R�WUDEDOKR��IRL�UHDOL]DGD�D�DQiOLVH�GHVFULWLYD�GH�XP�
(PSUHHQGLPHQWR�TXH�DSUHVHQWD�GLYHUVRV�YtFLRV��IDOKDV�H�SDWRORJLDV�UHVXO-
WDQWHV�GD�Pi�H[HFXomR�WpFQLFD�GRV�VHUYLoRV�SUHVWDGRV�SRU�XPD�HPSUHLWHLUD�
H��HP�DGLomR��XPD�DQiOLVH�SUiWLFD�GR�RFRUULGR�
� $�LQVSHomR�SUHGLDO�FRQVWLWXL�IHUUDPHQWD�SDUD�HVWLPDWLYD�GDV�FRQGL-
o}HV�GH�XVR�H�FRQVHUYDomR�GDV�FRQVWUXo}HV�H� VHXV� VLVWHPDV�� IXQGDPHQWDO�
SDUD�HGL¿FDo}HV�PDLV�DQWLJDV�TXH�SUHFLVDP�GH�FXLGDGRV�HVSHFLDLV��TXH�p�R�
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FDVR�GR�5LR�GH�-DQHLUR�RQGH�H[LVWH�XP�JUDQGH�Q~PHUR�GH�FRQVWUXo}HV�FRP�
PDLV�GH����DQRV���1(9(6�	�%5$1&2�������
� (VWH�HVWXGR�WHP�SRU�REMHWLYR�DQDOLVDU�RV�WLSRV�GH�SHUtFLD�H[LVWHQWHV�
QD�FRQVWUXomR�FLYLO��FRQVLGHUDQGR�RV�DVSHFWRV�WpFQLFRV��MXUtGLFRV�H�SUiWLFRV�
GD�iUHD��5HVVDOWD�VH��SRUWDQWR��TXH�FRQKHFHU�DV�HVSpFLHV�H�PRWLYDo}HV�DFHUFD�
GR�DVVXQWR�p�LPSUHVFLQGtYHO�SDUD�D�VXD�SUiWLFD�DGHTXDGD��1HVVH�VHQWLGR��VHUi�
DSUHVHQWDGR�R�VHJXLQWH�WUDEDOKR�

2. REVISÃO BIBLIOGRAFICA
2.1 Autovistoria ou inspeção predial

6HJXQGR�*RPLGH���������D�DXWRYLVWRULD�SUHGLDO�SRVVXL�D�YLVmR�WULGLPHQ-
VLRQDO��RX�VHMD��FRP�HQIRTXH�YROWDGR�SDUD�D�PDQXWHQomR��D�VHU�H[HUFLGD�

SHOR�XVXiULR��RX�FRQGRPtQLR��FRQVLGHUDQGR�D�FRQVWUXomR�HP�SOHQR�XVR��QH-
FHVVLWDQGR��SRUWDQWR��GD�LQWHUYHQomR�GR�UHVSHFWLYR�LQWHUYHQLHQWH��SDUD�JDUDQ-
WLD�GDGXUDELOLGDGH�H�VHJXUDQoD��$�DXWRYLVWRULD�p�D�DYDOLDomR�GDV�FRQGLo}HV�
WpFQLFDV�GH�XVR�H�GH�PDQXWHQomR�GD�HGL¿FDomR��YLVDQGR�j�PDQXWHQomR�H�D�
TXDOLGDGH�SUHGLDO�WRWDO�
� 1D�GH¿QLomR�DSUHVHQWDGD�DFLPD��R�WHUPR�DYDOLDomR�SRGHULD�VHU�VXEV-
WLWXtGR�SRU��³p�D�DQiOLVH�GDV�FRQGLo}HV�WpFQLFDV���´�TXH�VH�PRVWUD�PDLV�DSUR-
SULDGD�H�DGHUHQWH�DR� WHPD�H�DR� WUDEDOKR��HIHWLYDPHQWH��GHVHQYROYLGR�SHOR�
YLVWRULDGRU�RX�LQVSHWRU�SUHGLDO��&$57,/+$�$8729,6725,$���������
� 'H�IRUPD�JHUDO��R�SULQFLSDO�REMHWLYR�GD�DXWRYLVWRULD�RX�LQVSHomR�SUH-
GLDO� p� D�RULHQWDomR�GD�0DQXWHQomR��RQGH�DV� FRQGLo}HV� FLWDGDV�GHYHP�VHU�
DERUGDGDV�H�DQDOLVDGDV�QR�ODXGR��7DO�FKHFN�XS�LPSOLFD�GD�ERD�FODVVL¿FDomR�
GDV�QmR�FRQIRUPLGDGHV��&$57,/+$�$8729,6725,$��������
� (VFODUHoD�VH�TXH�DV�QmR�FRQIRUPLGDGHV��RX�SUREOHPDV�REVHUYDGRV��
GHFRUUHQWHV�GD�DXWRYLVWRULD�RX�,QVSHomR�3UHGLDO�SRVVXHP�GHQRPLQDo}HV�WpF-
QLFDV� GLIHUHQFLDGDV�� VHQGR� ³DQRPDOLD� FRQVWUXWLYD´� R� WHUPR� LQGLFDGR� SDUD�
DTXHOH�SUREOHPD�SURYHQLHQWH�GD�SUySULD�FRQVWUXomR��D�³DQRPDOLD�IXQFLRQDO´�
R�WHUPR�GR�SUREOHPD�GH�XVR�H�IDOKD�RX�WHUPR�GD�QmR�FRQIRUPLGDGH�GHFRU-
UHQWH�GD�PDQXWHQomR��&$57,/+$�$8729,6725,$���������
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2�HQIRTXH��SRUWDQWR��p�WUtSOLFH��RX�VHMD��WpFQLFR��IXQFLRQDO�H�GH�PDQXWHQomR��
H[LJLQGR�YLVmR�VLVWrPLFD��R�TXH�SHUPLWH�FRQFOXLU�TXH�HVVDV�WUrV�DYDOLDo}HV�
LPSOLFDP�QD�9LVmR�6LVWrPLFD�7ULGLPHQVLRQDO��&$57,/+$�$8729,672-
5,$���������
� 6HJXQGR�*RPLGH���������DV�WUrV�YHUWHQWHV�GD�YLVmR�VLVWrPLFD�WULGL-
PHQVLRQDO��SRUWDQWR��SRGHP�VHU�FRPSUHHQGLGDV�FRPR�
� ��7e&1,&$�±�/HYDQWDPHQWRGH�WRGDV�DV�DQRPDOLDV�FRQVWUXWLYDV�GR�
SUpGLR�TXHU�GRV�SURGXWRV�RX�VLVWHPDV��EHP�FRPR�DV�DQiOLVHV�GH�VHXV�GHVHP-
SHQKRV�
� ��862�±�'HWHUPLQDomR�GDVDQRPDOLDV�IXQFLRQDLV�H�DQiOLVH�GR�GHVHP-
SHQKR�GDV�FRQGLo}HV�GH�RFXSDomR��FRQ¿DELOLGDGH�GD�VHJXUDQoD�H�FRQIRUWR�
�KRPHP�H�PHLR�DPELHQWH���
� ��0$187(1d­2�±�$SXUDomR�GDV�IDOKDV�H�DQiOLVH�GD�PHWRGRORJLD�
HPSUHJDGD��YHUL¿FDomR�GRV�SURFHVVRV�GH�RSHUDomR��VXDV�IDFLOLGDGHV�H�PDWH-
ULDLV�DSOLFDGRV��YDQWDJHQV�H�GHVYDQWDJHQV��EHP�FRPR�D�DQiOLVH�GH�FXVWRV��
� 6HJXQGR�)LNHU���������RV�QtYHLV�GH�FODVVL¿FDomR�GHVVDV�DQRPDOLDV�
GHWHUPLQDP� R� HVWDGR� GH� FRQVHUYDomR� GD� HGL¿FDomR� FRPR� VHQGR��&UtWLFR��
5HJXODU�H�0tQLPR��
� �� &5Ë7,&2� ,03$&72� ,55(&83(5È9(/�� TXDQGR� D� LQFLGrQFLD�
GH�DQRPDOLDV�HQFRQWUDGDV�IRU�FRQVLGHUDGD�FRPR�VHQGR�GH�DPHDoD�DREHP-
�HVWDU��VHJXUDQoD�H�VROLGH]��LPSOLFDQGR�HP�FDUrQFLD�GH�FRQGLo}HV�GH�XVR�H�
GH¿FLrQFLD�GRHVWDGR�GH�UHSDURV��RX�VHMD��TXH�SURYRFD�OHVmR�FRQWUD�D�VD~GH�H�
JDUDQWLD�GDV�SHVVRDV�H�PHLR�DPELHQWH��SHUGD�H[DJHUDGD�GRFRPSRUWDPHQWR�H�
IXQFLRQDOLGDGH��RFDVLRQDQGRSURYiYHLVLQWHUUXSo}HV��DXPHQWR�GH�FXVWR��SHU-
GD�VHQVtYHO�GH�YLGD�~WLO�H�XPD�JUDQGH�GHVYDORUL]DomR�GD�HGL¿FDomR��
� �� 5(*8/$5� ±� ,03$&72� 3$5&,$/0(17(�5(&83(5È9(/��
TXDQGR�D�LQFLGrQFLD�GH�DQRPDOLDV�HQFRQWUDGDV�IRU�FRQVLGHUDGD�FRPR�VHQGR�
GH�ULVFR�D�IXQFLRQDOLGDGH��GHWHULRUDomR�H�FRPSURPHWLPHQWR�GH�XVR��LPSOL-
FDQGR�QD�QHFHVVLGDGH�GH�UHSDURV��RX�VHMD��TXH�SURYRFD�D�UHGXomR�SDUFLDO�GD-
SHUIRUPDQFH�H�¿QDOLGDGH��VHP�GDQR�j�RSHUDomR�GLUHWD�GH�FRQMXQWR��GHVJDVWH�
SUHFRFH�H�GHVYDORUL]DomR�GD�HGL¿FDomR�HP�QtYHLV�DFHLWiYHLV��
� �� 0Ë1,02� ±� 6$7,6)$7Ï5,2� ±� 5(&83(5È9(/�� TXDQGR� QmR�
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H[LVWLUHP�DQRPDOLDV�VLJQL¿FDWLYDV��HVWDQGR�D�HGL¿FDomR�FRP�SODQR�GH�PD-
QXWHQomR�QRUPDO�H�VDWLVIDWyULR��RX�VHMD��TXH�SURYRFD�SHTXHQDV�SHUGDV�GD-
SHUIRUPDQFH�H�¿QDOLGDGH��SULQFLSDOPHQWH�TXDQWR�j�KDUPRQLD�RX�DWLYLGDGH�
SURJUDPiYHO�H�SURMHWDGD��VHP�LQFLGrQFLD�RX�VHP�D�FKDQFH�GH�DFRQWHFLPHQWR�
GRV� ULVFRV� UHODWLYRV� DRV� LPSDFWRV� LUUHFXSHUiYHLV� H�SDUFLDOPHQWH� UHFXSHUi-
YHLV��FRP�H[FHomR�GH�EDL[R�RX�QHQKXP�LPSOLFDomR�GR�YDORU�LPRELOLiULR�GD�
HGL¿FDomR��
� $�$XWR�YLVWRULD�RX�,QVSHomR�3UHGLDO�p�XPD�DWLYLGDGH�TXH�SRGH�VHU�
FODVVL¿FDGD�HP����WUrV��QtYHLV�GLIHUHQWHV��GH¿QLGRV�D�VHJXLU��),.(5��������
� ��1Ë9(/����YLVWRULD�SDUD�LGHQWL¿FDomR�GDV�DQRPDOLDV�DSDUHQWHV��HOD-
ERUDGD�SRU�SUR¿VVLRQDO�KDELOLWDGR��FRQWDGR�FRP�RULHQWDomR�WpFQLFD�SHUWLQHQ-
WH��RX�VHMD��DQiOLVHV�WpFQLFDV�HODERUDGDV�SRU�XP�~QLFR�SUR¿VVLRQDO�KDELOLWD-
GR��YROWDGDV�D�HGL¿FDo}HV�GH�SHTXHQR�SRUWH��FRP�HVFDGDULDV�RX�DSHQDV�XP�
HOHYDGRU��
� �� 1Ë9(/� ��� YLVWRULD� SDUD� LGHQWL¿FDomR� GDV� DQRPDOLDV� DSDUHQWHV��
LGHQWL¿FDGDV� FRP�R� DX[tOLR� GH� HTXLSDPHQWRV�� HODERUDGD� SRU� SUR¿VVLRQDLV�
GH� GLYHUVDV� HVSHFLDOLGDGHV�� FRQWHQGR� LQGLFDomR� GH� RULHQWDo}HV� WpFQLFDV�
SHUWLQHQWHV��RX�VHMD��DQiOLVHV�WpFQLFDV�SURFHGLGDV�SRU�HTXLSH�GH�QR�PtQLPR�
GRLV�SUR¿VVLRQDLV�GH�GLYHUVDV�HVSHFLDOLGDGHV��HYHQWXDOPHQWH�FRP�DX[tOLR�GH�
HTXLSDPHQWRV�H�RX�DSDUHOKRV��FRQVRDQWH�D�FRPSOH[LGDGH�GRV�VLVWHPDV�FRQV-
WUXWLYRV�H[LVWHQWHV�� WDLV� FRPR��HGLItFLRV�P~OWLSORV�DQGDUHV��JDOS}HV� LQGXV-
WULDLV�HWF��
� ��1Ë9(/����YLVWRULD�SDUD� LGHQWL¿FDomR�GDV� DQRPDOLDV� DSDUHQWHV�� H�
GDV� RFXOWDV� FRQVWDWiYHLV� FRP�DX[tOLR� GH� HTXLSDPHQWRV�� LQFOXLQGR� WHVWHV� H�
HQVDLRV�ORFDLV�H�RX�ODERUDWRULDLV�HVSHFt¿FRV��HODERUDGDV�SRU�SUR¿VVLRQDLV�GH�
GLYHUVDV�HVSHFLDOLGDGHV��FRQWHQGR�LQGLFDomR�GH�RULHQWDo}HV� WpFQLFDV�SHUWL-
QHQWHV�� RX� VHMD�� HTXLYDOHQWH� DRV� SDUkPHWURV� GH¿QLGRV� SDUD� D� LQVSHomR� GH�
1Ë9(/����DFUHVFLGD�GH�FRQVXOWRULD�FRP�DV�SUHVFULo}HV�SDUD�D�UHSDUDomR�GDV�
DQRPDOLDV�H�IDOKDV�FRQVWDWDGDV��RX�GH�FRQVXOWRULD�SDUD�D�PHOKRULD�H�DMXVWH�
GRV�SURFHGLPHQWRV�H[LVWHQWHV�QR�SODQR�GH�PDQXWHQomR��
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2.2 Descrições das patologias encontradas nos sistemas construtivos

'H�DFRUGR�FRP�R�,QVWLWXWR�%UDVLOHLUR�GH�$YDOLDo}HV�H�3HUtFLDV�GH�(QJH-
QKDULD�GH�6mR�3DXOR�±�,%$3(���������XP�GRV�REMHWLYRV�GR�/DXWR�GH�

$XWR�9LVWRULD�3UHGLDO�p�LGHQWL¿FDU��UHODWDU�H�UHFRPHQGDU�SURFHGLPHQWRV�TXH�
SRVVDP�FHVVDU�D�HYROXomR�GH�SDWRORJLDV�REVHUYDGDV�QRV�VLVWHPDV�FRQVWUXWL-
YRV��
� )DJXQGHV�1HWR�HW�DO��������D¿UPDP�TXH�WRGDV�DV�SDWRORJLDV�REVHU-
YDGDV�GHYHP�VHU�IRWRJUDIDGDV�H�UHODWDGDV�QR�UHODWyULR�IRWRJUi¿FR��'HYH�VH�
DWHQWDU� SDUD� D� RULJHP�GDV� SDWRORJLDV� TXH� SRGHP� WHU� GLYHUVDV� FDXVDV�� WDLV�
FRPR�� LQ¿OWUDo}HV� JHQHUDOL]DGDV�� IDOWD� RX� LQDGHTXDGD� GH� LPSHUPHDELOL]D-
omR�GRV�VLVWHPDV�FRQVWUXWLYRV��GR�UHYHVWLPHQWR�H[WHUQR��H�SULQFLSDOPHQWH��
LQREVHUYkQFLD�RX�SRVWHUJDomR�GD�PDQXWHQomR�H�DGHTXDomR�DV�QRUPDV�H�UH-
JXODPHQWRV�DWXDLV�GH�DOJXQV� VLVWHPDV�HVVHQFLDLV�H� IXQGDPHQWDLV�GH�XVR�H�
VHJXUDQoD�GH�TXDOTXHU�FRQVWUXomR��
� $LQGD��VHJXQGR�)DJXQGHV�1HWR�HW�DO���������RXWUR�IDWR�TXH�GHYH�VHU�
YHUL¿FDGR�p�VH�D�FRQVWUXomR�YLVWRULDGD�HVWi�ORFDOL]DGD�HP�EDLUUR�GH�SUR[LPL-
GDGH�j�UHJLmR�GH�UHOHYR�DFHQWXDGR�H�GH�HQFRVWDV��TXH�FDSWD�YHQWRV�DGYLQGRV�
GR�DPELHQWH�PDULQKR��DVVLP�VHQGR��R�PHVPR�HVWi�H[SRVWR�D�XP�DPELHQWH�
DOWDPHQWH� DJUHVVLYR� H� QRFLYR� DRV� VLVWHPDV� FRQVWUXWLYRV�� SRLV� D� DWPRVIHUD�
SROXHQWH�H�VDOtQLFD��FRP�PROpFXODV�GH�VDLV�H�FORUHWRV�QR�DU���R�DU�DWPRVIp-
ULFR�LPSUHJQDGR�SRU�&2���GLy[LGR�GH�FDUERQR��GHYLGR�D�IXPDoD�GRV�HVFD-
SDPHQWRV�GRV�FDUURV��H�SRVVtYHLV�LQ¿OWUDo}HV�SRU�LQWHPSpULHV��SHQHWUDo}HV�
GH�iJXDV�GH�FKXYD��HP�SRQWRV�GD�HGL¿FDomR��DOLDGDV�D�IDOWD�RX�LQDGHTXDGD�
LPSHUPHDELOL]DomR�GR�VLVWHPD�HVWUXWXUDO��GR�VLVWHPD�GH�UHYHVWLPHQWR�GDV�ID-
FKDGDV��DWDTXHP�VHYHUDPHQWH�DV�DOYHQDULDV��RV�UHYHVWLPHQWRV�H�DV�HVWUXWXUDV�
GH�FRQFUHWR�DUPDGR�GHVVHV�VLVWHPDV�FRQVWUXWLYRV��FRPSURPHWHQGR�DV�VXDV�
LQWHJULGDGHV� ItVLFDV� H�� SRU� FRQVHJXLQWH� DV� VXDV� HVWDELOLGDGHV� H� VHJXUDQoD��
SULQFLSDOPHQWH� GDV� VXDV� DUPDGXUDV� GH� DoR� H� UHYHVWLPHQWRV� GH� DUJDPDVVD�
H�SLQWXUD�TXH� VmR�GDQL¿FDGRV�H�YXOQHUDELOL]DGRV�QDV� VXDV�FDSDFLGDGHV�GH�
UHVLVWrQFLD�GH�FDUJD�H�GXUDELOLGDGH��GHYLGR�j�LQVWDXUDomR�GH�SURFHVVRV�GHOH-
WpULRV�GH�VHXV�FRPSRQHQWHV��



226
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

7RGDV�DV�FRQVHTXrQFLDV�GHYLGR�D�HVVDV�SDWRORJLDV�H��RXWUDV�FRQVLGHUDo}HV��
GHYHP�VHU�REVHUYDGDV�H�UHODWDGDV�QR�UHODWyULR�IRWRJUi¿FR�

2.3 O Aspecto Legal da Auto Vistoria

A /HL� Q�� ����������� QR� kPELWR� HVWDGXDO�� H� D� /HL� &RPSOHPHQWDU� Q������������QR�kPELWR�PXQLFLSDO��UHYROYHUDP�WRUQDU�REULJDWyULD�D�UHD-
OL]DomR�GH�YLVWRULDV�WpFQLFDV�HP�LPyYHLV�H[LVWHQWHV�QR�0XQLFtSLR�GR�5LR�GH�
-DQHLUR��(HVWDEHOHFHX�RV�GLYHUVRV�SUD]RV�H�PpWRGRV�D�VHUHP�UHDOL]DGRV�QDV�
YLVWRULDV�WpFQLFDV�

2.4 Obrigação de Realização de Vistoria Técnica

6HJXQGR�*RPLGH���������DV�HGL¿FDo}HV�ORFDOL]DGDV�QR�0XQLFtSLR�GR�5LR�
GH�-DQHLUR�VmRREULJDGDV�D�UHDOL]DUYLVWRULDV�WpFQLFDV�SHULRGLFDPHQWH��DV-

VLP�FRPR��RV�SUpGLRV�S~EOLFRV��$V�H[FHo}HV�DSRQWDGDV�QD�OHJLVODomR��H�TXH��
SRUWDQWR��HVWmR�GHVREULJDGDV�GD�DXWRYLVWRULD��VmR�
� ��&RQVWUXo}HV� UHVLGHQFLDLV�XQL� IDPLOLDUHV�H�ELIDPLOLDUHV��DLQGD�HP�
FRQGRPtQLRV�
� ��7RGDV�DV�FRQVWUXo}HV�QRV�SULPHLURV�FLQFR�DQRV�GHSRLV�DRFRQVHQ-
WLPHQWR�GR�³+DELWH�VH´��(GL¿FDo}HV�FRP�DWp�GRLV�SDYLPHQWRV�H�iUHD�WRWDO�
FRQVWUXtGD�LQIHULRU�D������Pð�
� $SOLFDQGR�VH�WDPEpP�D�WRGRV�RV�WLSRV�GH�FRQVWUXo}HV��PDV��SDUD�WHU�
D�LVHQomR��SUHFLVDP�DWHQGHU�DV�GXDV�FRQGLo}HV��RX�VHMD��WHU�DWp���GRLV��SDYL-
PHQWRV�H�iUHD�WRWDO�LQIHULRU�D������Pð��$EUDQJH�FRPR�iUHD�WRWDO�FRQVWUXtGD�
WRGD�D�iUHD�FREHUWD�GD�HGL¿FDomR��&$57,/+$�$8729,6725,$��������
� (GL¿FDo}HV�VLWXDGDV�HP�ÈUHDV�GH�(VSHFLDO�,QWHUHVVH�6RFLDO�±�$(,6��
3DUD�FLrQFLD�VH�VHX�LPyYHO�VH�HQFRQWUDHP�XPD�$(,6��p�QHFHVViULR�FRQVXO-
WDU�D�&RRUGHQDGRULD�*HUDO�GRV�3URJUDPDV�GH�,QWHUHVVH�6RFLDO�GD�6HFUHWDULD�
0XQLFLSDO�GH�8UEDQLVPR�&$57,/+$�$8729,6725,$��������
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2.5 O Laudo Técnico 

2�REMHWLYR� GR�/DXGR�7pFQLFR� p� D� DYDOLDomR� GR� HVWDGR� ItVLFR� DWXDO� GR�LPyYHO�WHQGR�HP�YLVWD�GD�REULJDWRULHGDGH�SUHFRQL]DGD�SHOR�3RGHU�3~-
EOLFR�([HFXWLYR�DWUDYpV�GR�D����$%17�1%5��������������
� 1R�SUHVHQWH�/DXGR�7pFQLFR�VHUmR�UHSRUWDGRV��FDVR�KDMD��DV�IDOKDV�
HVWUXWXUDLV��¿VVXUDV��SUREOHPDV�FRQVWUXWLYRV��LQ¿OWUDo}HV�H�RXWUDV�SDWRORJLDV�
HQFRQWUDGDV�QR�LPyYHO�YLVWRULDGR��EHP�FRPR�TXDLVTXHU�RXWURV�HOHPHQWRV�
TXH�YHQKDP�D�VHU�SHUWLQHQWHV�DR�HVFRSR�GHVWH�
� 2�/DXGR�GH�$XWRYLVWRULD�VHUYH�SDUD�TXH�DQWHFLSDGDPHQWH��SRVVD�VH�
WRPDU�DV�GHYLGDV�SURYLGrQFLDV�GH�IRUPD�D�HYLWDU�RFRUUrQFLDV�GDQRVDV��DG-
YLQGDV�GD�IDOWD�GH�PDQXWHQomR�RX�REVROHVFrQFLD�GRV�6LVWHPDV�&RQVWUXWLYRV�
H�GDV�,QVWDODo}HV�3UHGLDLV�GR�SUpGLR�HP�TXHVWmR��WDLV�FRPR���&$57,/+$�
$8729,6725,$��������
� ��(OHPHQWRV�HVWUXWXUDLV�DSDUHQWHV�
� ��6LVWHPDV�GH�YHGDomR��H[WHUQRV�H�LQWHUQRV��
� ��6LVWHPDV�GH�UHYHVWLPHQWRV��LQFOXLQGR�DV�IDFKDGDV�
� ��6LVWHPDV�GH�HVTXDGULDV�
� ��6LVWHPDV�GH�LPSHUPHDELOL]DomR��DWUDYpV�GRV�LQGtFLRV�GH�SHUGD�GH�
GHVHPSHQKR�FRPR�LQ¿OWUDo}HV�
� ��6LVWHPDV�GH�LQVWDODomR�KLGUiXOLFD��iJXD�IULD��iJXD�TXHQWH��JiV��HV-
JRWR�VDQLWiULR��iJXDV�SOXYLDLV��UHXVR�GH�iJXD�H�HVJRWR��HWF���
� ��6LVWHPDV�GH�LQVWDODomR�HOpWULFD�
� ��*HUDGRUHV�
� ��(OHYDGRUHV�
� ��6LVWHPDV�GH�SURWHomR�FRQWUD�GHVFDUJDV�DWPRVIpULFDV��SDUD�UDLRV��
� ��6LVWHPD�GH�FRPEDWH�D�LQFrQGLR�
� ��6LVWHPD�GH�FREHUWXUDV��WHOKDGRV��UXIRV��FDOKDV��HWF���
� ��$FHVVLELOLGDGH�
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2.6 Norma de desempenho

A 1RUPD�GH�'HVHPSHQKR�$%17�1%5���������������HP�YLJRU�GHVGH����GH� MXOKR�GH������� WURX[H�SDUkPHWURV�GH�GHVHPSHQKR�SDUD�R�HGL-
ItFLR� KDELWDFLRQDO� H� VHXV� VLVWHPDV� EDVHDGRV� QDV� H[LJrQFLDV� GRV� XVXiULRV��
1HVWD�SHUVSHFWLYD��D�QRUPD�HQJORERX�FRQFHLWRV�GH�VXPD�LPSRUWkQFLD��FRPR�
YLGD�~WLO��JDUDQWLD�OHJDO��JDUDQWLD�FHUWL¿FDGD�H�SUD]RV�GH�JDUDQWLD��EHP�FRPR�
GH¿QLX�DV�UHVSRQVDELOLGDGHV�GRV�SURMHWLVWDV��FRQVWUXWRUHV�� LQFRUSRUDGRUHV��
IRUQHFHGRUHV�GH�SURGXWRV�H�XVXiULRV��SDVVDQGR�D�FRQWULEXLU�GH� IRUPD�H[-
SUHVVLYD�SDUD�D�RULHQWDomR�GRV�FRQVXPLGRUHV�H�IRUQHFHGRUHV��HPEDVDPHQWR�
GH�ODXGRV�WpFQLFRV�H�IXQGDPHQWDomR�GH�GHFLV}HV�MXGLFLDLV��3DUWLQGR�GD�QH-
FHVVLGDGH�GH�DERUGDU�R�WHPD�GH�IRUPD�FODUD�H�H[SOLFDWLYD��R�SUHVHQWH�WUD-
EDOKR�YLVD�UHXQLU�H�LQWHUSUHWDU�DV�LQIRUPDo}HV�UHOHYDQWHV�DOXVLYDV�DR�WHPD��
SDUD�HVFODUHFHU�H�RULHQWDU�RV�DJHQWHV�LQWHUYHQLHQWHV�QR�SURFHVVR�FRQVWUXWLYR�
LPRELOLiULR�TXDQWR�DRV�VHXV�GHYHUHV�H�GLUHLWRV�

2.7 Elaboração de Manuais de uso, Operação e Manutenção

A &kPDUD�%UDVLOHLUD�GD�,QG~VWULD�GD�&RQVWUXomR��&%,&��H�VHXVLQVWLWX-
WRV�DVVRFLDGDV��FRP�D�FODUH]D�GH�TXH�R�VXFHVVR�GH�XPDHPSUHVD�HVWi�

LQWHLUDPHQWH�OLJDGR�j�VHPHOKDQoD�HQWUH�VHXV�FOLHQWHV��DVVLP�GHVHQYROYHQGR�
Do}HV�GH�FDSDFLWDomR� IRFDGD�D�HPSUHHQGLPHQWRV�H�FRQVWUXWRUDV�SDUD�PH-
OKRULD�GHVVD�UHODomR��(VVDV�Do}HV�FODUDPHQWH�Mi�PRVWUDP�HIHLWRV�GH�DYDQoRV�
QRV�SURFHVVRV�LQWHUQRV�GDV�FRPSDQKLDV��YROWDGRV�DR�DWHQGLPHQWR�H�DDX[tOLR�
WpFQLFR�� QR� UHODFLRQDPHQWR� FRP�RV� FRPSUDGRUHV�� QDDPSOLDomR� GH� IRUQH-
FHGRUHV��QR�HQJDMDPHQWR�FRP�DV�HPSUHVDV�GD�FDGHLD�SURGXWLYD�H�DXWRUHV�
¿QDQFLDGRUHV��H�QD�PHOKRUD�GD�¿JXUD�GR�VHWRU�SHUWR�DR�3RGHU�-XGLFLiULR�H�j�
VRFLHGDGH��*8,$�&%,&�������
� $�HODERUDomR�GH�PDQXDLV�GH�XVR��RSHUDomR�H�FRQVHUYDomR�WHYH�WHU�
FRPR�PRWLYRVLQGX]LGRUHV� D� YHUL¿FDomR� GDV� QRUPDV�$%17�1%5������ H�
$%17�1%5��������TXH�DSUHVHQWDP�GLUHWUL]HV�SDUD�HODERUDomR�GRV�PDQX-
DLV�H�GR�VLVWHPD�GH�JHVWmR�GH�FRQVHUYDomR�GD�HGL¿FDomR�H�GD�QRUPD�$%17�
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1%5��������TXH�HVWDEHOHFH�QtYHLV�GH�GHVHPSHQKR��SURSRVWDV�GH�SUD]RV�GH�
JDUDQWLDV�� H� TXH� VHSDUD� D� LPSRUWkQFLD� GD� FRUUHWD�PDQXWHQomR�GR� LPyYHO��
6RPDGDV�D�HODV��D�UHFpP�SXEOLFDGD�QRUPD�$%17�1%5��������TXH�FRQVWLWXL�
RV�UHTXLVLWRV�SDUD�RV�VLVWHPDV�GH�FRPDQGR�GH�FRQWUROH�GH�SURFHVVRV��SUR-
MHWRV��H[HFXomR�H�VHJXUDQoD�D�VHUHP�DGRWDGRV�QD�H[HFXomR�GH�UHIRUPDV�HP�
HGL¿FDo}HV�YrP�FRPSOHWDU�R�FRQFHLWR�GR�DSURSULDGR�XVR�GR�LPyYHO��(VVDV�
UHJUDV�� HP� VXDV� YDULDQWHV�PDLV� DWXDOL]DGDV�� EHP�FRPR� DV� OHJLVODo}HV� YL-
JHQWHV��SUHFLVDP�VHU�VHJXLGDV�QD�SUHSDUDomR�GR�PDQXDO�0$18$/�&%,&��
������
� $�HQWUHJD�GRV�PDQXDLV�GH�XVR�H�RSHUDomR�GDV�HGL¿FDo}HV�±�3URSULH-
WiULR�H�ÈUHDV�&RPXQV���WHP�FRPR�IXQomR�UHVVDOWDU�TXH�D�GXUDELOLGDGH�GH�
XPD�HGL¿FDomR�HVWi�OLJDGD�QmR�Vy�DRV�IDWRUHV�UHODFLRQDGRV�DR�SURMHWR�H�H[H-
FXomR�GD�REUD��PDV��WDPEpP��DR�FRUUHWR�XVR�H�PDQXWHQomR��SULQFLSDOPHQWH�
D�PDQXWHQomR�SUHYHQWLYD��3RUWDQWR��p�LPSRUWDQWH�UHDOL]DU�HVIRUoRV�FRQMXQ-
WRV�QR�VHQWLGR�GH�PXGDU�D�FXOWXUD�GD�IDOWD�GH�FXLGDGRV�H�DWHQomR�URWLQHLURV�
FRP�D�HGL¿FDomR��0$18$/�&%,&��������
� 2�PDQXDO�GHYH�LQGLFDU�GH�IRUPD�GHVWDFDGD�DR�SURSULHWiULR�RX�FRQ-
GRPtQLR� D� REULJDWRULHGDGH� H� D� UHVSRQVDELOLGDGH� SHOD� DWXDOL]DomR� GH� VHX�
FRQWH~GR�TXDQGR�GD�UHDOL]DomR�GH�PRGL¿FDo}HV�QD�HGL¿FDomR�HP�UHODomR�
DR�RULJLQDOPHQWH�FRQVWUXtGR�H�GRFXPHQWDGR�QR�PDQXDO�RULJLQDO��DOpP�GHH[-
SUHVVDU�TXH�D�DWXDOL]DomR�GHYH�QHFHVVDULDPHQWH�LQFOXLU�D�UHYLVmR�H�FRUUHomR�
GH�WRGDV�DV�GHVFULo}HV�WpFQLFDV�H�SURMHWRV�GD�HGL¿FDomR��DOpP�GD�UHYLVmR�GR�
PDQXDO��,QIRUPDU�TXH�D�DWXDOL]DomR�GR�PDQXDO�SRGH�VHU�IHLWD�QD�IRUPD�GH�
HQFDUWHV�TXH�GRFXPHQWHP�TXDQGR�FRQFOXtGD�D�REUD��LQIRUPDU�TXH�D�DWXDOL-
]DomR�GR�PDQXDO�p�XP�VHUYLoR�WpFQLFR��TXH�GHYH�VHU�UHDOL]DGR�SRU�HPSUHVD�
RX�UHVSRQViYHO�WpFQLFR��UHFRPHQGDU�DR�UHVSRQViYHO�OHJDO�GD�HGL¿FDomR�TXH�
DV�YHUV}HV�GHVDWXDOL]DGDV�GR�PDQXDO�VHMDP�FODUDPHQWH�LGHQWL¿FDGDV�FRPR�
IRUD�GH�XWLOL]DomR��GHYHQGR��SRUpP��VHU�JXDUGDGDV�FRPR�IRQWH�GH�LQIRUPD-
o}HV�VREUH�D�PHPyULD�WpFQLFD�GD�HGL¿FDomR��0$18$/�&%,&��������
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3. ESTUDO DE CASO
3.1 Dados Gerais e Descrição do Imóvel

2�HGLItFLR�HVWi�ORFDOL]DGR�HP�XP�FRQMXQWR�KDELWDFLRQDO��FRQVWUXtGR�SHOR�(VWDGR� GR�5LR� GH� -DQHLUR�� SDUD� VHUYLU� GH� KDELWDomR� DRV�2¿FLDLV� GD�
3ROtFLD�0LOLWDU�GR�(VWDGR�GR�5LR�GH�-DQHLUR��30(5-���$�iUHD�FRQVWUXtGD�p�
GH�����Pð��SRVVXL����SDYLPHQWRV��FRP�XP�WRWDO�GH����DSDUWDPHQWRV��FDGD�
DSDUWDPHQWR�SRVVXL����Pð���$�HGL¿FDomR�DLQGD�SRVVXL����VDODV�FRPHUFLDLV�
�FRP�DSUR[LPDGDPHQWH���Pð�FDGD���$�WLSRORJLD�GD�HGL¿FDomR�p�GH�SDGUmR�
FRQVWUXWLYR�FDUDFWHUtVWLFR�GD�GpFDGD�GH�����SRVVXL����DQRV�
2�HGLItFLR�p�XP�PRGHOR�FRQVWUXWLYR�SDGUmR��FDUDFWHUtVWLFR�SDUD�pSRFD��H[H-
FXWDGR�HP�HVWUXWXUD�GH�FRQFUHWR�DUPDGR��DVVLP�FRPR�DV�ODMHV��SDUHGHV�GLYL-
VyULDV�HP�DOYHQDULDV�GH�EORFRV�FHUkPLFRV�H�MDQHODV�GH�DOXPtQLR�

3.2 Sobre o Laudo Técnico

2�SUHVHQWH�/DXGR�7pFQLFR�IRL�VROLFLWDGR�SRU�XP�FRQGRPtQLR��)RL�UHFR-
OKLGD�� MXQWR�DR�&5($�5-��D�$QRWDomR�GH�5HVSRQVDELOLGDGH�7pFQLFD�

UHIHUHQWH�DR�SUHVHQWH�/DXGR�7pFQLFR��
� 2�ODXGR�IRL�HODERUDGR�DWUDYpV�GH�LQVSHomR�YLVXDO�H�R�VLQGLFR�QmR�IRU-
QHFHX�QHQKXPD�LQIRUPDomR�WpFQLFD��FDGDVWUR��SURMHWRV��HQWUH�RXWURV��SDUD�
DX[LOLDU�R�OHYDQWDPHQWR�GR�HVWDGR�JHUDO�GR�LPyYHO��
� 2�DXWR�GHVWH�/DXGR�QmR�SRVVXL�LQFOLQDomR�SHVVRDO�HP�UHODomR�j�PD-
WpULD�H�WDPSRXFR�DXIHUH�DR�YLVWRULDGRU�TXDLVTXHU�YDQWDJHQV�FRP�R�UHVXOWDGR�
¿QDO��
� 2V�HOHPHQWRV�FRQVWUXWLYRV�FREHUWRV�H�DV�LQVWDODo}HVHPEXWLGDVRXHQ-
WHUUDGDVQmR�IRUDPYLVWRULDGRV�GDGDD�LPSRVVLELOLGDGH�GH�YLVXDOL]DomR��
� 1mR�IH]�SDUWH�GR�GRFXPHQWRj�UHDOL]DomR�H�RX�DIHULomR�GH�FiOFXORV��
VHMDP�HOHV�HVWUXWXUDLV��LQVWDODo}HV�HOpWULFDV��KLGUiXOLFRV��WHOHIRQLD��JiV��HWF��
� 2�WpFQLFR�UHVSRQViYHO�SHOR�/DXGR�VH�LVHQWD�GH�TXDLVTXHU�UHVSRQVD-
ELOLGDGHV�SRU�DFLGHQWHV�H�RX�HYHQWRV�GHVWUXWLYRV�TXH�YHQKDP�D�RFRUUHU�DSyV�
DV�YLVWRULDV�H�TXH�YHQKDP�GDQL¿FDU�D�HGL¿FDomR�H�VXDV�LQVWDODo}HV��
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� 6HJXHP�DEDL[R�DOJXQV�HYHQWRV�TXH�SRGHP�FRQWULEXLU�SDUD�DOWHUDomR�
GD�HVWDELOLGDGH�GD�HGL¿FDomR�WRUQDQGR�VHP�HIHLWR�D�SUHVHQWH�DQiOLVH��
� ��&RPSDUWLPHQWRV�6DODV�TXH�QmR�IRUDP�YLVWRULDGDV�GHYLGR�D�LPSH-
GLPHQWRV�FLWDGRV�QR�FRUSR�GR�SUHVHQWH�/DXGR�H�TXH�DSUHVHQWDP�SDWRORJLDV�
FRQVLGHUiYHLV��
� ��0RGL¿FDomR�HVWUXWXUDO��DEHUWXUD�GH�YmR��FRUWH�HP�HOHPHQWRV�HVWUX-
WXUDLV��SLODU��YLJD�RX�ODMH���GHVDJUHJDomR�GR�FRQFUHWR�HVWUXWXUDO��LQ¿OWUDomR�
SRU�WHPSR�SURORQJDGR��HWF����
� ��'HIHLWRV�FRQVWUXWLYRV�VHMDP�UHIHUHQWHV�D�HUURV�GH�SURMHWRV�RX�Pi�
H[HFXomR�GR�VHUYLoR��
� ��2FRUUrQFLD�GH�VREUHFDUJDV�H[FHVVLYDV�VHMDP�HODV�SHUPDQHQWHV�RX�
HYHQWXDLV��
� ��&ROLVmR�GH�YHtFXORV�FRQWUD�D�HVWUXWXUD��
� ��,QFrQGLRV��
� ��2EUD�YL]LQKD�GH�GHPROLomR�RX�FRQVWUXomR��
� ��&RODSVR�GH�HGL¿FDo}HV�YL]LQKDV��
� ��([SORVmR�HP�VLVWHPD�HOpWULFR��HVJRWR�RX�JiV��
� ��2EUD�VHP�DFRPSDQKDPHQWR�WpFQLFR��
� ��)DOWD�GH�FRQVHUYDomR�H�PDQXWHQomR�SUHGLDO��
� ��$F~PXOR�GH�HQWXOKR��
� ��7HUUHPRWRV�H�RXWURV�IHQ{PHQRV�QDWXUDLV�GH�JUDQGH�PDJQLWXGH��H�
� ��9DQGDOLVPR��
� 3RGH�KDYHU�UHFRPHQGDomR�GH�LQWHUGLomR�HP�SDUWH�GD�HGL¿FDomR��FRP�
R�REMHWLYR�GH�JDUDQWLU�D�LQWHJULGDGH�GRV�8VXiULRV��TXDQGR�GR�VXUJLPHQWR�GH�
VLWXDo}HV�GH�JUDX�GH�ULVFR�FUtWLFR��HP�VHWRUHV�HVSHFt¿FRV�H�GHVWDFDGRV�GR�
UHVWDQWH�GR�SUpGLR�LQVSHFLRQDGR��
� $V�REUDV�GH�FRQVHUWR�DSRQWDGDV�QR� ODXGR�WpFQLFR�GHYHUmR�RFRUUHU�
QR�WHPSR�GHWHUPLQDGR�HVWLSXODGR�H�GHYHP�VHU�SUHYLDPHQWH�OLFHQFLDGDV�SHOD�
6HFUHWDULD�UHVSRQViYHO�SHOR�LPyYHO�QD�6HFUHWDULD�0XQLFLSDO�GH�8UEDQLVPR�
H�VHJXLGDV�SRU�SUR¿VVLRQDO�WpFQLFR�OHJLWLPDPHQWH�KDELOLWDGR��DUTXLWHWR�RX�
HQJHQKHLUR��FRP�R�GHYLGR�5HJLVWUR�GH�5HVSRQVDELOLGDGH�7pFQLFD���557�RX�
$QRWDomR�GH�5HVSRQVDELOLGDGH�7pFQLFD�±�$57��
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� $SyV�R�WpUPLQR�GDV�REUDV�GH�FRQVHUWRV�LQGLFDGDV�QR�ODXGR�WpFQLFR�
VHUi�SUHSDUDGR�ODXGR�WpFQLFR�FRPSOHPHQWDU�D�SHGLGR�GD�6HFUHWDULD�UHVSRQ-
ViYHO�SHOR�LPyYHO��TXH�GHFODUH�TXH�R�LPyYHO�VH�HQFRQWUD�HP�FRQGLo}HV�DGH-
TXDGDV�GH�FRQVHUYDomR��HVWDELOLGDGH�H�VHJXUDQoD��
� 2�WpFQLFR�UHVSRQViYHO�SRGHUi�LQIRUPDU��D�TXDOTXHU�PRPHQWR��R�UH-
VXOWDGR�GR�ODXGR�WpFQLFR�j�3&5-��
� )HLWD�D�YLVWRULD�WpFQLFD��VHQGR�FRQVWDWDGD�D�H[LVWrQFLD�GH�ULVFR�LPL-
QHQWH�SDUD�R�S~EOLFR��D�6HFUHWDULD�UHVSRQViYHO�SHOR�LPyYHO�GHYHUi��SURQWD-
PHQWH��SURYLGHQFLDU�DV�REUDV�QHFHVViULDV�SDUD�VDQDU�R�ULVFR��TXH�GHYHUmR�VHU�
DFRPSDQKDGDV�SRU�SUR¿VVLRQDO�KDELOLWDGR��VHP�SUHMXt]R�GD�LPHGLDWD�FRPX-
QLFDomR�GR�IDWR�j�'HIHVD�&LYLO�SDUD�YHUL¿FDU�VH�p�QHFHVViULR�R�LVRODPHQWR�GD�
iUHD��
� $V�REUDV�QR�LPyYHO��TXH�SRVVDP�DOWHUDU�D�HVWUXWXUD�H[LVWHQWH�GR�SUp-
GLR��QHFHVVLWDUmR�REULJDWRULDPHQWH�VHU�UHDOL]DGDV�FRP�R�DFRPSDQKDPHQWR�
GH�SUR¿VVLRQDO�WpFQLFR�OHJDOPHQWH�KDELOLWDGR��DUTXLWHWR�RX�HQJHQKHLUR��FRP�
R�UHVSHFWLYR�5HJLVWUR�GH�5HVSRQVDELOLGDGH�7pFQLFD���557�RX�$QRWDomR�GH�
5HVSRQVDELOLGDGH�7pFQLFD�±�$57��VHQGR�GH�UHVSRQVDELOLGDGH�GD�VHFUHWDULD�
UHVSRQViYHO�SHOR�LPyYHO�SURYLGHQFLDU�D�HODERUDomR�GH�ODXGR�WpFQLFR�FRP-
SOHPHQWDU��

3.3 Objetivo do Laudo Técnico

2�REMHWLYR� GR� SUHVHQWH� /DXGR�7pFQLFR� p� D� DYDOLDomR� GR� HVWDGR� ItVLFR�DWXDO�GR�(GLItFLR�1LWHUyL�VLWXDGR�j�5XD�'HO¿P�&DUORV�����%ORFR����HP�
2ODULD��5LR�GH�-DQHLUR��HP�YLVWD�GD�REULJDWRULHGDGH�SUHFRQL]DGD�SHOR�3RGHU�
3~EOLFR�([HFXWLYR�DWUDYpV�GR�D���
� ��/HL�(VWDGXDO�Q��������GH����GH�PDUoR�GH������
� ��/HL�0XQLFLSDO�&RPSOHPHQWDU�Q�������GH����GH�PDUoR�GH������
� ��'HFUHWR�0XQLFLSDO�Q��������GH����GH�MXOKR�GH������
� 1R�/DXGR�VHUmR�UHSRUWDGRV��FDVR�KDMD��DV� IDOKDV�HVWUXWXUDLV��¿VVX-
UDV��SUREOHPDV�FRQVWUXWLYRV��LQ¿OWUDo}HV�H�RXWUDV�SDWRORJLDV�HQFRQWUDGDV�QR�
LPyYHO�YLVWRULDGR��EHP�FRPR�TXDLVTXHU�RXWURV�HOHPHQWRV�TXH�YHQKDP�D�VHU�
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SHUWLQHQWHV�DR�HVFRSR�GHVWH��
� 1mR� IRUDP� UHSRUWDGRV� HYHQWXDLV� SUREOHPDV� FXMD� YLVXDOL]DomR� QmR�
WHQKD�VLGR�SRVVtYHO�GHYLGR�j�SUHVHQoD�GH�PyYHLV��TXDGURV��UHYHVWLPHQWRV�OD-
PLQDGRV��WLSR�IyUPLFD���SDSpLV�GH�SDUHGH��UHEDL[RV�GH�*HVVR�0DGHLUD�39&��
GHQWUH�RXWURV��
� 7DPEpP�QmR�IRUDP�UHSRUWDGRV�HYHQWXDLV�SUREOHPDV�GH�ORFDLV�RQGH�
QmR�IRL�SRVVtYHO�DFHVVR��WDLV�FRPR��ORFDLV�TXH�QmR�IRUDP�DEHUWRV�GHYLGR�D�
IDOWD�GH�FKDYHV��ORFDLV�FRP�FDGHDGRV�WUDYDV�IHFKDGXUDV�HPSHUUDGRV�H�ORFDLV�
RQGH�R�DFHVVR�Vy�p�SRVVtYHO�DWUDYpV�GH�HVFDGDV�DQGDLPHV�H�RX�HTXLSDPHQWRV�
GH�UDSHO��
 
3.4 Laudo de Vistoria 

2�/DXGR�GH�YLVWRULDQHFHVVLWDUi�UHODWDU�FRP�H[DWLGmR�DV�FRQGLo}HV�GD�HV-WUXWXUD��REVHUYDQGR�HP�HVSHFLDO�DV�FRQGLo}HV�GH�DFDEDPHQWR��SDWROR-
JLDV��LQ¿OWUDomR�H�LPSHUPHDELOL]DomR��WHOKDGR��H�WRGRV�RV�UHVWDQWHV�GH�LWHQV�
TXH�VH�¿]HUHP�QHFHVViULR��2�UHODWyULR�VHUi�FRPSRVWR�SRU�XPD�UHODomR�GDV�
FRQGLo}HV�GD�FRQVWUXomR�TXDQWR�D�
� (6758785$�UHODWDU�R� WLSR�GH�HVWUXWXUD��VXD�HVWDELOLGDGH�H�VHJX-
UDQoD�GD�FRQVWUXomR���LQ�H[LVWrQFLD�GH�SDWRORJLDV��HWF�
� $/9(1$5,$�UHODWDU�R�WLSR�GR�PDWHULDO�XWLOL]DGR��D�SUHVHQoD�RX�QmR�
GH�¿VVXUDV��PDQFKDV�GH�XPLGDGH�QDV�SDUHGHV��SLVR�H�HWF�
� (648$'5,$6��UHODWDU�R�WLSR�GH�PDWHULDO�GDV�SRUWDV��MDQHODV�H�YL-
WU{V��HVWDGR�GH�FRQVHUYDomR��SLQWXUD��VHJXUDQoD��HWF�
� 5(9(67,0(1726�UHODWDU� TXDQWR� DRV� UHYHVWLPHQWRV� GH� SDUHGHV��
SLVRV�H�IRUURV��GRV�F{PRGRV�H�iUHDV�~PLGDV��H[WHUQRV�H�LQWHUQRV�
� 9(17,/$d­2� (� ,162/$d­2�� UHODWDU� TXDQWR� j� TXDOLGDGH� GH�
YHQWLODomR�H�LQVRODomR�QRV�F{PRGRV��GDQGR�JDUDQWLD�GH�VDOXEULGDGH�
� ,167$/$d®(6�(/e75,&$6�UHODWDU�TXDQWR�jV�FRQGLo}HV�GDV�LQV-
WDODo}HV�HOpWULFDV��TXDGUR�GH�GLVWULEXLomR��WRPDGDV�LQWHUUXSWRUHV�H�HWF�
� ,167$/$d®(6� +,'5È8/,&$6� (� (6*272�UHODWDU� TXDQWR� jV�
FRQGLo}HV�GDV�LQVWDODo}HV�KLGUR�VDQLWiULDV��EHP�FRPR�D�GHVWLQDomR�¿QDO�GR�
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HVJRWR�
� &2%(5785$��UHODWDU�DV�FRQGLo}HV�GD�FREHUWXUD��FRP�H[LVWrQFLD�GH�
ODMH�LPSHUPHDELOL]DGD�RX�QmR��WHOKDGR��EHLUDLV��PDUTXLVHV��HWF�
� 2EVHUYDU�H�UHODWDU�SULQFLSDOPHQWH�VH�D�PHVPD�QmR�RIHUHFH�ULVFR�HP�
FDVR�GH�FKXYDV�FRQVWDQWHV�
� 2�SUHVHQWH�ODXGR�QmR�LVHQWD�RV�LQWHUYHQLHQWHV�QRV�WUDEDOKRV�VHP�D�
SDUWLFLSDomR�GR�UHVSRQViYHO�WpFQLFR�H�GDV�FRPLQDo}HV�OHJDLV�LPSRVWDV�SHOD�
OHJLVODomR�YLJHQWH�
� 2�GRFXPHQWR�GHYH�FRQWHU�FySLD�GD�$57�557�FRP�R�FyGLJR�FRUUHV-
SRQGHQWH�

4. CONCLUSÃO

1HVWH�DUWLJR�DERUGRX�VH�FRPR�WHPD�R�YDORU�H�D�LPSRUWkQFLD�GH�XP�ODXGR�
GH�$XWRYLVWRULD�SUHGLDO��YLVWR�TXH��HVVH�p�R�SULQFLSDO�HOHPHQWR�SDUD�

TXH�XPD�HGL¿FDomR�WHQKD�XP�WHPSR�GH�YLGD�PDLV�SURORQJDGD�H�XPD�VHJX-
UDQoD�DGHTXDGD�
� %XVFRX�VH� WDPEpP��UHVVDOWDU�RV�QtYHLV�GH�FODVVL¿FDomR�GH�DQRPD-
OLDV��TXH�GHWHUPLQDP�R�HVWDGR�GH�FRQVHUYDomR�GD�HGL¿FDomR�H�RV�WUrV�QtYHLV�
GH�DWLYLGDGHV�GH�LQVSHomR�SUHGLDO�
� $SUHVHQWRX�VH�R�DVSHFWR� OHJDO�GD�$XWRYLVWRULD��D�REULJDomR�GH� UH-
DOL]DomR�GD�YLVWRULD�WpFQLFD�H�R�SULQFLSDO�REMHWLYR�GR�ODXGR�WpFQLFR��FRQVL-
GHUDQGR�TXH��R�PHVPR�VHPSUH�p�QHFHVViULR�SDUD�TXH�VH�WRPHP�DV�GHYLGDV�
SURYLGrQFLDV�DQWHFLSDGDPHQWH�VHP�TXH�KDMD�ULVFR�DV�YLGDV�GRV�LQGLYtGXRV�
TXH�RFXSDP�D�HGL¿FDomR�
� 5HWUDWRX�WDPEpP�XP�HVWXGR�GH�FDVR�SDUD�PHOKRU�LQWHUSUHWDomR�GD�
SURSRVWD�LQLFLDO�GR�DUWLJR��TXH�WHYH�FRPR�EDVH�DSUHVHQWDU�D�LPSRUWkQFLD�GH�
XPD�$XWRYLVWRULDSUHGLDO�QD�YLGD�GH�XPD�HGL¿FDomR�H�R�YDORU�HVVHQFLDO�GHVVD�
SUiWLFD�SUR¿VVLRQDO�
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)$*81'(6�1(72��-��&��3���*20,'(��7��/���38/$'$6��)��=��$��7pFQL-
FDV�GH�LQVSHomR�H�PDQXWHQomR�SUHGLDO��YLVWRULDV�WpFQLFDV��FKHFN�XS�SUHGLDO��
QRUPDV�FRPHQWDGDV��PDQXWHQomR�[�YDORUL]DomR�SDWULPRQLDO��DQiOLVH�GH�ULV-
FR��6mR�3DXOR��3LQL�������

),.(5��-��0DQXDO�GH�$YDOLDo}HV�H�3HUtFLDV�HP�,PyYHLV��6mR�3DXOR��3LQL��
����

*20,'(��7��/��)�$�(QJHQKDULD�'LDJQyVWLFD�HP�(GL¿FDo}HV����HG��6mR�3DX-
OR��3,1,�����������S�

*8,$�&%,&��&kPDUD�%UDVLOHLUD�GD�,QG~VWULD�GD�&RQVWUXomR�*XLD�1DFLRQDO�
SDUD�D�HODERUDomR�GR�PDQXDO�GH�XVR��RSHUDomR�H�PDQXWHQomR�GDV�HGL¿FD-
o}HV��%UDVtOLD��')��PDLR�GH������

,167,7872�%5$6,/(,52�'(�$9$/,$d®(6�(�3(5Ë&,$6�'(�(1*(-
1+$5,$�'(�6­2�3$8/2���,%$3(��1RUPD�EiVLFD�SDUD�SHUtFLDV�GH�HQJH-
QKDULD��6mR�3DXOR������
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0$18$/�&%,&��&kPDUD�%UDVLOHLUD� GD� ,QG~VWULD� GD�&RQVWUXomR�0DQXDO�
GH�8VR��2SHUDomR�H�0DQXWHQomR�GDV�(GL¿FDo}HV��%UDVtOLD��')��RXWXEUR�GH�
�����

1(9(6��'��5��5���%5$1&2��/��$��0��1��(VWUDWpJLD�GH�,QVSHomR�3UHGLDO��
%HOR�+RUL]RQWH��&RQVWUXLQGR��Y����Q����S���������MXO��GH]�������

5,2�'(�-$1(,52��(VWDGR���/HL�(VWDGXDO�Q��������GH����GH�PDUoR�GH�������
'LVSRQtYHO�HP��KWWS���DOHUM�UM�JRY�EU�&217/(,�16)��$FHVVR�HP�����PDUoR��
�����

5,2�'(� -$1(,52� �0XQLFtSLR��� 'HFUHWR�0XQLFLSDO� Q�� ������� GH� ��� GH�
-XOKR� GH� ������ 'LVSRQtYHO� HP�� KWWS���DXWRYLVWRULD�ULR�UM�JRY�EU�GHFUHWRUH-
JXODPHQWDGRU�SKS�WDUJHW7H[W 5HJXODPHQWD���D���DSOLFD�&��$��-
&��$�R���GD���/HL�0XQLF�&��$'SLR���GR���5LR���GH���
-DQHLUR��$FHVVR�HP����GH�RXWXEUR������

5,2� '(� -$1(,52� �0XQLFtSLR��� /HL� FRPSOHPHQWDU� Q�� ����� GH� ��� GH�
PDUoR� GH� ������ 'LVSRQtYHO� HP�� KWWS���PDLO�FDPDUD�UM�JRY�EU�$3/�/H-
JLVODWLYRV�FRQWOHL�QVI��GG��DHG�IFHG�F�������II����H�������D����D-
��D���������E�D�����H�I"2SHQ'RFXPHQW��$FHVVR�HP�����GH�RXWXEUR�GH�
������
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CAPÍTULO XIII

A IMPORTÂNCIA DA PERÍCIA TÉCNICA NA CONS-
TRUÇÃO CIVIL
 

Isabella Politano Vieira Barros

Ronald Cherem de Araujo

Eloan Marlon dos Reis Moreira

Bruno Matos de Farias 

Rachel Cristina Santos Pires 

RESUMO

AV�FRQVWUXo}HV�SUHGLDLV�HVWmR�HP�JUDQGH�Q~PHUR�HP�EDVLFDPHQWH�WRGDV�
DV�SDUWHV�GR�SDtV��SRUpP�YDOH�OHPEUDU�TXH�WRGD�REUD�WHP�VHX�WHPSR�GH�

YLGD�~WLO�H�GHSHQGHQGR�GH�FRPR�IRL�UHDOL]DGD�SRGH�VRIUHU�HIHLWRV�TXH�FDX-
VDP�SDWRORJLDV�QDV�HVWUXWXUDV��3DUD�DQDOLVDU�RV�PRWLYRV�GH�GHVDEDPHQWRV��
FDWiVWURIHV��DYDOLDU�XP�LPyYHO�PRQHWDULDPHQWH�FRPR�SRU�H[HPSOR��R�SHULWR�
QHFHVVLWD� WHP�XP�JUDQGH�FRQKHFLPHQWR�H�YDVWD� H[SHULrQFLD�QD�iUHD��SRLV�
VRPHQWH�D�VXD�IRUPDomR�FRPR�HQJHQKHLUR�QmR�p�R�VX¿FLHQWH�GHYLGR�R�JUDX�
GH�LPSRUWkQFLD�H�UHVSRQVDELOLGDGH��%XVFRX�VH�GLOXFLGDU��GH�PDQHLUD�VXFLQ-
WD��DV�SULQFLSDLV�SDWRORJLDV�HQFRQWUDGDV�QRV�VLVWHPDV�FRQVWUXWLYRV��FRPR�DV�
WULQFDV�H�¿VVXUDV�D�¿P�GH�LQYHVWLJDU�XPD�PHOKRU�DQiOLVH�GD�VLWXDomR��3UR-
FXURX�VH�IRFDU�WDPEpP��R�TXH�p�SHUtFLD��D�LPSRUWkQFLD�GR�SHULWR��FRQFHLWXDU�
H�FODVVL¿FDU�XP� ODXGR� WpFQLFR��2EMHWLYRX�VH�� LQFOXVLYH�� DWUDYpV�GH�HVWXGR�
GH�FDVR�GH�XP�H[HPSOR�UHDO�FRPR�XP�SHULWR�DJH�GHVGH�D�VXD�LQYHVWLJDomR�
DR�ODXGR�WpFQLFR�¿QDOL]DGR��7HQGR�FRPR�SULQFLSDO�REMHWLYR�GHVWH�DUWLJR�HV-
FODUHFHU�R�SURFHVVR�GD�SHUtFLD�QD�FRQVWUXomR��FRQVLGHUDQGR�VHXV�DVSHFWRV�
WpFQLFRV�H�OHJDLV��
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1. INTRODUÇÃO

A ,QG~VWULD�GD�&RQVWUXomR�&LYLO�SRVVXL�LPHQVR�LPSDFWR�QD�HFRQRPLD�GH�WRGR�R�SDtV��XPD�YH]�TXH�VXDV�DWLYLGDGHV�VH�UHODFLRQDP�GH�IRUPD�GL-
UHWD�FRP�D�HFRQRPLD��GHYLGR�j�VXD�JUDQGH�FDSDFLGDGH�HP�JHUDU�HPSUHJR��
WULEXWRV�H�UHQGD��e�SRU�PHLR�GHVVD�LQG~VWULD�TXH�WRGD�D�LQIUDHVWUXWXUD��FRPR�
SRUWRV��IHUURYLDV��URGRYLDV��HQHUJLD��HVWUDGDV��KRVSLWDLV��HQWUH�WDQWDV�RXWUDV��
QHFHVViULD�SDUD�R�GHVHQYROYLPHQWR�GR�%UDVLO�H�GH�VHXV�VLVWHPDV��p�IHLWD��3RU-
WDQWR��R�DYDQoR�H�GHVHQYROYLPHQWR�GHVVH�VHWRU�HVWi�GLUHWDPHQWH�OLJDGR�DR�
FUHVFLPHQWR�GH�RXWUDV�DWLYLGDGHV�HFRQ{PLFDV��3,5(6�	�0$5,/,$��������
� $V�REUDV�GH�HQJHQKDULD�FLYLO�SRGHP�VRIUHU�HIHLWRV�GRV�PDOHV�FRQ-
JrQLWRV�H�DGTXLULGRV��VmR�YXOQHUiYHLV�D�DFLGHQWH�H�VH�GHWHULRUDP�VH�FRP�R�
SDVVDU�GR�WHPSR��0HVPR�FRQVLGHUDQGR�TXH�H[LVWHP�HGL¿FDo}HV�FRP�JUDQGH�
GXUDELOLGDGH��FRQYpP�OHPEUDU�TXH�HODV�SRVVXHP�XP�WHPSR�GH�YLGD�~WLO�
� 6HJXQGR�9LWyULR��������GHFODUD�TXH�

$¿QDO��XPD�HGL¿FDomR�p�R� UHVXOWDGR�GD�FRPELQDomR�GH�PD-
WHULDLV�GLYHUVRV�H�KHWHURJrQHRV�H�GH�PmR�GH�REUD�JHUDOPHQWH�
QmR� HVSHFLDOL]DGD� H� GH� JUDQGH� URWDWLYLGDGH��$FUHVFHQWH�VH� D�
LVVR� D� DJUHVVLYLGDGH� DPELHQWDO�� D�Pi� XWLOL]DomR� H� D� IDOWD� GH�
FRQVHUYDomR�SDUD�TXH�FRPHFHP�D�VH�PDQLIHVWDU�RV�IHQ{PHQRV�
SDWROyJLFRV�TXH�WHQGHP�D�FRPSURPHWHU�D�IXQFLRQDOLGDGH�H�D�
VHJXUDQoD�GR�LPyYHO�

� &RQVHTXHQWHPHQWH�� D� iUHD� GD� (QJHQKDULD� YROWDGD� SDUD� D� SHUtFLD�
PRVWURX�VH� GH� H[WUHPD� LPSRUWkQFLD�� VHMD� QD� HVIHUD� H[WUDMXGLFLDO�� DWUDYpV�
GDV�YLVWRULDV�FDXWHODUHV��FRP�YLVWDV�D�HYLWDU�FRQÀLWRV��VHMD�QD�HVIHUD�MXGLFLDO�
TXDQGR��Mi�LQVWDODGR�R�FRQÀLWR��R�TXH�VH�EXVFD�p�VROXFLRQi�OR��GDQGR�VXSRUWH�
WpFQLFR�DR�MXL]�SDUD�VXDV�GHFLV}HV��0$*12��������
� e� GH� LPSUHVFLQGtYHO� LPSRUWkQFLD� R� DSULPRUDPHQWR� GRV� SHULWRV� GH�
HQJHQKDULD��SRLV�VmR�HOHV�TXH�GHYHP�WHU�D�FDSDFLGDGH�GH�DQDOLVDU�RV�SUREOH-
PDV�H�H[SRU�RV�SDUHFHUHV�WpFQLFRV�FRQIRUPH�FDGD�FDVR�HVSHFt¿FR��)(,*(/-
621��������
� 'LDQWH�GDV� LQIRUPDo}HV�DSUHVHQWDGDV�RSWRX�VH�SHOR� WHPD�SDUD�GH-
PRVWUDU�D�LPSRUWkQFLD�GD�SUHVHQoD�GR�HQJHQKHLUR�FRPR�SHULWR��5HODWDQGR�GH�



C
A

PÍ
TU

LO
 X

II
I -

 A
 IM

PO
RT

Â
N

C
IA

 D
A

 P
ER

ÍC
IA

 T
ÉC

N
IC

A
 N

A
 C

O
N

ST
R

U
Ç

Ã
O

 C
IV

IL
 

239

IRUPD�VXFLQWD�R�SRUTXr�R�SHULWR�p�VROLFLWDGR�SHOR�MXL]�H�FRPR�HOH�DJH�GHVGH�
D�FRQVWUXomR�GR�FDVR�DWp�R�ODXGR�¿QDO�
� (VWH�SURMHWR�H[LEH�SULQFtSLRV�SDUD�D�HODERUDomR�GH�XP�DUWLJR�FLHQWt-
¿FR�WHQGR�FRPR�IXQGDPHQWRV�DV�UHIHUrQFLDV�ELEOLRJUi¿FDV��QRUPDV��DUWLJRV�
FLHQWt¿FRV��VLWHV�HVSHFLDOL]DGRV�H�SUHWHQGH�VH�H[SRU�XP�HVWXGR�GH�FDVR�GH�
XPD�SHUtFLD�Mi�UHDOL]DGD�FRP�R�ODXGR�FRQFOXtGR�
� 2�REMHWLYR�GHVWH�HVWXGR�p�HVFODUHFHU�R�SURFHVVR�GD�SHUtFLD�QD�FRQV-
WUXomR��FRQVLGHUDQGR�VHXV�DVSHFWRV�WpFQLFRV�H�OHJDLV��(VSHFL¿FDPHQWH��FR-
QKHFHU�RV�UHTXLVLWRV�EiVLFRV�SDUD�FRQFHSomR�GH�XP�ODXGR�SHULFLDO�H�DSUHVHQ-
WDU�XP�HVWXGR�GH�FDVR�OLVWDQGR�RV�SUREOHPDV�LGHQWL¿FDGRV�H�VXDV�SRVVtYHLV�
VROXo}HV�

2. REVISÃO BIBLIOGRÁFICA
����'H¿QLomR��3HUtFLD��3HULWR��$VVLVWHQWH�7pFQLFR��(WDSDV�GD�$WXDomR�
Pericial e Laudo Técnico.

1D�UHIHULGD�QRUPD�$%17�1%5����������������DUWLJR�����LWHP������WHP-
�VH�D�GH¿QLomR�GH�(QJHQKDULD�/HJDO�

(QJHQKDULD� /HJDO� ±� 5DPR� GH� HVSHFLDOL]DomR� GD� HQJHQKDULD�
GRV�SUR¿VVLRQDLV�UHJLVWUDGRV�QRV�&5($¶V�TXH�DWXDP�QD�LQWHU-
IDFH�GLUHWR±HQJHQKDULD��FRODERUDQGR�FRP�MXt]HV��DGYRJDGRV�H�
DV�SDUWHV��SDUD�HVFODUHFHU�DVSHFWRV� WpFQLFR�OHJDLV�HQYROYLGRV�
QDV�GHPDQGDV�

� 3HUtFLD�p�D�DWLYLGDGH�TXH�HQYROYH�D�DSXUDomR�GDV�FDXVDV�TXH�PRWL-
YDUDP�GHWHUPLQDGR�HYHQWR�RX�GD�DVVHUomR�GH�GLUHLWRV��$%17�1%5��������
������
� &ODVVL¿FD�VH�HP�FLQFR�HVSpFLHV��$%17�1%5��������������
� ��$UELWUDPHQWR��8PD�REUD�FRP�YiULRV�HQJHQKHLURV�H�SDUD�UHVROYHU�
XP�SUREOHPD��VHQGR�FDGD�XP�GHOHV�SURS}HP�VROXo}HV�GLIHUHQWHV�H�FRQWUR-
YHUVDV��FDEHQGR�DR�SHULWR�GHFLGLU��FRPR�SRU�H[HPSOR�
� ��$YDOLDomR��4XDQGR�GHVHMD�VH�GHWHUPLQDU�WHFQLFDPHQWH�R�YDORU�PR-
QHWiULR�H�RX�TXDOLWDWLYR�GH�XP�GLUHLWR�GH�XP�EHP�RX�HPSUHHQGLPHQWR�
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� ��([DPH��e�D�LQVSHomR��IHLWD�SHOR�SHULWR��VREUH�SHVVRD��FRLVDV��Py-
YHLV�H�VHPRYHQWHV�SDUD�DSXUDomR�GH�IDWRV�RX�FLUFXQVWkQFLDV�TXH�LQWHUHVVHP�
j�FDXVD�
� ��9LVWRULD��2�SHULWR�ID]�XPD�DQiOLVH�SDUD�FRQVWDWDU�RV�SRVVtYHLV�LP-
SDFWRV�TXH�D�REUD�FDXVDUi�QD�YL]LQKDQoD��DOpP�GH�SRGHU�SUHYr�VLWXDo}HV�TXH�
SRVVDP�RFRUUHU�SRU�QHJOLJrQFLD��YtFLR�RX�PDX�XVR�GRV�PDWHULDLV�� FRPR�D�
YLVWRULD�FDXWHODU�SRU�H[HPSOR��$%17�1%5��������������

� $�HVVH�UHVSHLWR��9LWRULR���������GHFODUD�

3HUtFLDV�MXGLFLDLV�VmR�DTXHODV�TXH�RFRUUHP�QR�kPELWR�GD�MXV-
WLoD�HP�GLIHUHQWHV� WLSRV�GH�Do}HV�FRPR��H[HFXo}HV��YLVWRULDV�
FDXWHODUHV��GHVDSURSULDomR��UHQRYDWyULD�GH�FRQWUDWR�GH�ORFDomR��
UHYLVLRQDO� GH� DOXJXHO�� GHPDUFDo}HV�� DOYDUiV�� GHPROLWyULD�� LQ-
YHQWiULR�� DUURODPHQWR�� SDUWLOKDV�� UHLYLQGLFDWyULDV�� XVXFDSLmR��
FLYLO�S~EOLFD��VHSDUDomR�OLWLJLRVD��QXQFLDomR�GH�REUD�QRYD�

� 'H�DFRUGR�FRP�)HLJHOVRQ���������³�2�SUR¿VVLRQDO�TXH�DWXD�QD�iUHD�
GH�(QJHQKDULD�/HJDO�SRGHUi�H[HUFHU�VXDV�DWLYLGDGHV�FRPR��SHULWR�MXGLFLDO��
DVVLVWHQWH�WpFQLFR��FRQVXOWRU�H[WUDMXGLFLDO��´
� 3HULWR�p�R�SUR¿VVLRQDO�OHJDOPHQWH�KDELOLWDGR�SHOR�&RQVHOKR�5HJLR-
QDO�GH�(QJHQKDULD��$UTXLWHWXUD�H�$JURQRPLD��&5($���FRP�DWULEXLo}HV�SDUD�
SURFHGHU�D�SHUtFLD��$%17�1%5�������������������������������������������������������
� 1R�DUWLJR������FRQWLGR�QR�1RYR�&yGLJR�GR�3URFHVVR�&LYLO��1&3&��
±�/HL�)HGHUDO�Q���������������QR�FDSLWXOR�,,,�FRQVWD�TXH�R�SHULWR�p�XP�GRV�
DX[LOLDUHV�GD�MXVWLoD�

$UW�������6mR�DX[LOLDUHV�GD�-XVWLoD��DOpP�GH�RXWURV�FXMDV�DWUL-
EXLo}HV�VHMDP�GHWHUPLQDGDV�SHODV�QRUPDV�GH�RUJDQL]DomR�MX-
GLFLDULD��R�HVFULYmR��R�FKHIH�GH�VHFUHWDULD��R�R¿FLDO�GD�MXVWLoD��R�
SHULWR��R�GHSRVLWiULR��R�DGPLQLVWUDGRU��R�LQWpUSUHWH��R�WUDGXWRU��
R�PHGLDGRU��R�FRQFLOLDGRU�MXGLFLDO��R�SDUWLGRU��R�GLVWULEXLGRU��R�
FRQWDELOLVWD�H�R�UHJXODGRU�GH�DYDULDV�

� 6HJXQGR�)HLJHOVRQ��������
6mR� REULJDo}HV� GR� SHULWR�� DQDOLVDU� FXLGDGRVDPHQWH� WRGDV� DV�
SHoDV�GRV�DXWRV��UHDOL]DU�D�YLVWRULD��LQIRUPDQGR�DRV�DVVLVWHQ-
WHV�D�GDWD�KRUiULR�GD�PHVPD��UHFROKHU�WRGD�GRFXPHQWDomR�TXH�
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FRQVLGHUDU�QHFHVViULD�SDUD�HODERUDomR�GR�WUDEDOKR�WpFQLFR��HOD-
ERUDU� R� ODXGR� FRP� YDJDU� H� FXLGDGR�� UHVSRQGHU� DRV� TXHVLWRV�
GDV�SDUWHV��DWHQGHU�DV�SDUWHV��HVFODUHFHQGR�TXDQGR�QHFHVViULRV�
SRQWRV�TXH�¿FDUDP�REVFXURV�QR�ODXGR�

� 1RV�DQRV�������GH�DFRUGR�FRP�UHJXODPHQWDomR�GR�,%$3(��)HLJHOVRQ�
�������GH¿QLX�DVVLVWHQWH�WpFQLFR�FRPR�XP�³SUR¿VVLRQDO�OHJDOPHQWH�KDELOL-
WDGR��LQGLFDGR�H�FRQWUDWDGR�SHOD�SDUWH�SDUD�RULHQWi�OD��DVVLVWLU�RV�WUDEDOKRV�
SHULFLDLV�HP�WRGDV�DV�IDVHV�GD�SHUtFLD�H��TXDQGR�QHFHVViULR��HPLWLU�SDUHFHU�
WpFQLFR´�
� 2�DVVLVWHQWH�WpFQLFR�p�DTXHOH�TXH�DV�SDUWHV�SRGHUmR�QRPHDU�SDUD�HVWH�
DX[LOLi�ORV��ID]HQGR�XP�ODXGR�FRPSOHPHQWDU�FRP�FRPHQWiULRV�DR�ODXGR�SH-
ULFLDO��DSUHVHQWDQGR�R�VHX�SRQWR�GH�YLVWD�WpFQLFR��e�R�DX[LOLDGRU�GR�DGYRJD-
GR��HODERUDQGR�TXHVLWRV�SDUD�VHUHP�UHVSRQGLGRV�QD�UHDOL]DomR�GD�SHUtFLD�WpF-
QLFD��]HODQGR�SHORV�LQWHUHVVHV�GD�SDUWH�TXH�R�FRQWUDWRX��DX[LOLDQGR�R�SHULWR�
FDVR�KDMD�QHFHVVLGDGH�H�QXQFD�IDOWDQGR�FRP�D�YHUGDGH�H�pWLFD�SUR¿VVLRQDO��
(OH�GHYHUi�FXPSUL�DV�QRUPDV�GR�&yGLJR�GH�3URFHVVR�&LYLO�GH�������)(,-
*(/621��������
� 'H�DFRUGR�FRP�9LWyULR��������RV�SHULWRV�MXGLFLDLV�

1RV�SURFHVVRV�MXGLFLDLV��PXLWDV�YH]HV�R�MXL]�SUHFLVD�DQDOLVDU�H�
HPLWLU�XPD�VHQWHQoD�VREUH�TXHVWmR�TXH�HQYROYH�D�QHFHVVLGD-
GH�GH�FRQKHFLPHQWRV�WpFQLFRV�HVSHFLDOL]DGRV�TXH�H[WUDSRODP�
D�VXD�IRUPDomR��1HVVHV�FDVRV�HOH�VH�XWLOL]D�GD�DVVLVWrQFLD�GH�
SUR¿VVLRQDLV� TXDOL¿FDGRV� H� TXH� HVWHMDP� OHJDOPHQWH�KDELOLWD-
GRV�SDUD�WUDQVPLWLU�OKH�DV�LQIRUPDo}HV�QHFHVViULDV��(VVHV�SUR-
¿VVLRQDLV�VmR�GHQRPLQDGRV�3HULWRV�-XGLFLDLV�

� 2�SHULWR�HQJHQKHLUR�DMXGD�D�GDU�FHOHULGDGH�DR�SURFHVVR�H�WUD]�FODUH]D�
WpFQLFD�SDUD�D�UHVROXomR�GD�GHPDQGD�QRV�FDVRV�TXH�UHVXOWDUmR�HP�REULJDomR�
GH�ID]HU�SDWRORJLDV�GDV�FRQVWUXo}HV�H�QRV�TXH�GHWHUPLQDUmR�Do}HV�LQGHQL]D-
WyULDV��DV�TXDLV�HQYROYHP�FRQWUDWRV�H�DYDOLDo}HV�GH�LPyYHLV�
� 3ULPHLUDPHQWH� R� SHULWR� p� DXWRQRPHDGR� SHOR� MXL]�� H� SDUD� DFHLWDU� D�
LQFXPErQFLD�GHYHUi�MXQWDU�DRV�$XWRV�FRP�XPD�SHWLomR��$SyV�XP�WHPSR�R�
SHULWR�p�FRQYRFDGR�i��DQDOLVDU�RV�$XWRV��RV�WHVWHV�H�TXHVLWRV�QHFHVViULRV�D�
VHUHP�UHDOL]DGRV��R�WHPSR�GD�YLVWRULD��H�D�VXD�SURSRVWD�GH�KRQRUiULR�DR�MXL]��
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2�MXL]�LQIRUPD�R�YDORU�GRV�KRQRUiULRV�GR�SHULWR�D�SDUWH�DXWRUD��RX�VHMD��D�
SDUWH�UHFODPDQWH��HOD�p�D�UHVSRQViYHO�SHOR�SDJDPHQWR�SRLV�LQLFLRX�D�$omR��
&DVR�D�SDUWH�DXWRUD�DFKH�R�YDORU�H[DJHUDGR��GHYHUi� LQIRUPDU�DR� MXL]��H�R�
PHVPR�VROLFLWDUi�TXH�R�SHULWR�HQFDPLQKH�XPD�SHWLomR�MXVWL¿FDQGR�R�DFHUWR�
GH�VXD�FREUDQoD��2V�DUJXPHQWRV�DSUHVHQWDGRV�SRGHP�VHU�RX�QmR�DFHLWRV�SH-
ODV�SDUWHV��PDV�R�MXL]�WDPEpP�SRGHUi�GHFLGLU�R�YDORU�GRV�KRQRUiULRV��H�XPD�
YH]�KRPRORJDGR�D�SDUWH�UHVSRQViYHO�GHYHUi�VRPHQWH�GHSRVLWDU�R�YDORU�HP�
FDUWyULR�VHP�UHFODPDo}HV��2�GHSyVLWR�SRGH�VHU�SDUFHODGR��SRUpP�R�SHULWR�Vy�
LQLFLD�VHX�WUDEDOKR�GHSRLV�GH������GH�VHXV�KRQRUiULRV�HVWLYHUHP�GHSRVLWD-
GRV��)LJXUD�����)(,*(/621��������

)LJXUD����(WDSDV�GD�$WXDomR�3HULFLDO

 

)RQWH��)HLJHOVRQ�������

� 2� SHULWR� GHYH� HVWXGDU� R� SURFHVVR� GHWDOKDGDPHQWH�� REVHUYDQGR� RV�
SRQWRV�GLVFUHSDQWHV��PDUFDU�R�GLD�GD�GLOLJrQFLD�GH�YLVWRULD��DYLVDQGR�FRP�
DQWHFHGrQFLD�RV�DVVLVWHQWHV�WpFQLFRV�H�DPEDV�DV�SDUWHV��5HDOL]DGD�D�YLVWRULD�
R�SHULWR�GHYH�UHXQLU�WRGR�R�PDWHULDO�QHFHVViULR�SDUD�D�HODERUDomR�GR�ODXGR�
FRQWHQGR�WRGRV�RV�LWHQV�QHFHVViULR�SDUD�R�DFODUDPHQWR�GD�TXHVWmR�HP�OLWtJLR��
3RU�TXHVWmR�GH�pWLFD��PHVPR�TXH�GH�IDWR�QmR�VHMD�REULJDWyULR�SRU�OHL��R�SHULWR�
GHYH�PDUFDU�XPD�UHXQLmR�FRP�RV�DVVLVWHQWHV�WpFQLFRV�SDUD�DPRVWUDU�R�ODXGR�
FRQFOXtGR�DQWHFLSDGDPHQWH��H�RV�DVVLVWHQWHV�SRGHUmR�UHDOL]DU�SRQGHUDo}HV�
WpFQLFDV�DQWHV�GD�HQWUHJD�GH¿QLWLYD��)(,*(/621��������
� /RJR�DSyV�D�HQWUHJD�GH¿QLWLYD�GR�ODXGR�SHULFLDO�HP�FDUWyULR��DV�SDU-
WHV�H[DPLQDP�DV�TXHVW}HV�H� WrP�GLUHLWR�D� ID]HU�FRPHQWiULRV�FRQFRUGDQGR�
RX�GLVFRUGDQGR�GRV�SRQWRV�VREUH�R�WUDEDOKR�SHULFLDO�UHDOL]DGR��3RGHQGR�R�
SHULWR�VHU�LQWLPDGR�D�UHVSRQGHU�DV�TXHVW}HV�GXYLGRVDV�GR�VHX�WUDEDOKR��/RJR�
R�MXL]�SRGHUi�VROLFLWDU�D�SUHVHQoD�GR�PHVPR�D�DXGLrQFLD�GH�FRQFLOLDomR�H�MXO-
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JDPHQWR��SRGHQGR�RFRUUHU�GH�GXDV�IRUPDV��2V�HVFODUHFLPHQWRV�GHYHUmR�VHU�
DQWHFLSDGRV�H�R�SHULWR�SRGHUi�DQDOLVDU�H�UHVSRQGHU��SRU�HVFULWR��DRV�IRUPXOD-
GRV�DQWHV�GD�DXGLrQFLD��RX�R�SHULWR�VHUi�DYHULJXDGR�YHUEDOPHQWH��GXUDQWH�D�
DXGLrQFLD��)(,*(/621��������
� /DXGR�p�XPD�SHoD�QD�TXDO�R�SHULWR��GHVFUHYH�R�TXH�FRQVWDWDU�H�Gi�DV�
VXDV�FRQFOXV}HV�RX�DYDOLD��IXQGDPHQWDGDPHQWH��R�YDORU�GH�FRLVDV�RX�GLUHL-
WRV��&ODVVL¿FDGRV�HP�MXGLFLDLV��H[WUDMXGLFLDLV�RX�SDUWLFXODUHV��$%17�1%5�
������������
� $�$%17�1%5� ������� ����� SUHYr� TXH� XP� ODXGR� SHULFLDO� GHYHUi�
FRQVWDU�GRV�VHJXLQWHV�HOHPHQWRV�
� ��,QGLFDomR�GD�SHVVRD�ItVLFD�RX�MXUtGLFD�TXH�WHQKD�FRQWUDWDGR�R�WUDED-
OKR�H�GR�SURSULHWiULR�GR�EHP�REMHWR�GD�SHUtFLD�
� ��5HTXLVLWRV�DWHQGLGRV�QD�SHUtFLD�
� ��5HODWR�H�GDWD�GD�YLVWRULD�FRP�WRGDV�DV�LQIRUPDo}HV�UHIHUHQWHV�
� ��'LDJQyVWLFR�GD�VLWXDomR�HQFRQWUDGD�
� ��1R�FDVR�GH�SHUtFLDV�GH�FXQKR�DYDOLDWyULR��SHVTXLVD�GH�YDORUHV��GH-
¿QLomR�GD�PHWRGRORJLD��FiOFXORV�H�GHWHUPLQDomR�GR�YDORU�¿QDO�
� ��0HPyULD�GH�FiOFXOR��UHVXOWDGRV�GH�HQVDLR�H�RXWUDV�LQIRUPDo}HV�UH-
ODFLRQDGDV�D�SHUtFLDV�
� ��1RPH�� DVVLQDWXUD�� Q~PHUR� H� UHJLVWUR�QR�&5($�H� FUHGHQFLDLV�GR�
SHULWR��$%17�1%5��������������
� 'H�DFRUGR�FRP�9LWyULR��������R�ODXGR�WpFQLFR�p�VLPSOHVPHQWH�XPD�
DQRWDomR�QD�TXDO�R�WpFQLFR�SHULWR�REVHUYRX�QD�iUHD�GDQGR�DVVLP�VXD�DYDOLD-
omR�H�VXD�FRQFOXVmR�WHQGR�GH�DSUHVHQWDU�DV�VHJXLQWHV�FDUDFWHUtVWLFDV�
� 1HVWH� ODXGR�VHUmR�UHSRUWDGRV��FDVR�KDMD��¿VVXUDV��SUREOHPDV�FRQV-
WUXWLYRV��IDOKDV�HVWUXWXUDLV��LQ¿OWUDo}HV�HQWUH�RXWUDV�SDWRORJLDV�HQFRQWUDGDV�
QR�LPyYHO�YLVWRULDGR��6HX�REMHWLYR�p�DYDOLDU�R�HVWDGR�ItVLFR�GR�LPyYHO�WHQGR�
HP�YLVWD�GD�REULJDWRULHGDGH�DWUDYpV�GDV�OHLV�H�GHFUHWRV�DEDL[R���9,7Ï5,2��
�����
� ��/HL�(VWDGXDO�Q��������GH����GH�PDUoR�GH������±�4XH�GHWHUPLQD�D�
UHDOL]DomR�SHULyGLFD�SRU�$XWRYLVWRULD��D�VHU�UHDOL]DGD�SHORV�FRQGRPtQLRV�RX�
SRU�SURSULHWiULRV�GRV�SUpGLRV�UHVLGHQFLDLV��FRPHUFLDLV�H�SHOR�SRGHU�S~EOLFR��
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QRV�SUpGLRV�S~EOLFRV��LQFOXLQGR�HVWUXWXUDV��IDFKDGDV��HPSHQDV��PDUTXLVHV��
WHOKDGRV�H�REUDV�GH�FRQWHQomR�GH�HQFRVWDV�EHP�FRPR�WRGDV�DV�VXDV�LQVWDOD-
o}HV�H�FULD�/DXGR�7pFQLFR�GH�9LVWRULD�3UHGLDO��/793��QR�(VWDGR�GR�5LR�GH�
-DQHLUR�H�Gi�RXWUDV�SURYLGrQFLDV�
�� ��/HL�0XQLFLSDO�&RPSOHPHQWDU�Q�������GH����GH�PDUoR�GH������±�
,QVWLWXL�D�REULJDWRULHGDGH�GH�UHDOL]DomR�GH�YLVWRULDV�WpFQLFDV�QDV�HGL¿FDo}HV�
H[LVWHQWHV�QR�0XQLFtSLR�GR�5LR�GH�-DQHLUR�H�Gi�RXWUDV�SURYLGrQFLDV���
� ��'HFUHWR�0XQLFLSDO�Q��������GH����GH�MXOKR�GH������±�5HJXODPHQWD�
D�DSOLFDomR�GD�/HL�&RPSOHPHQWDU�Q����������H�GD�/HL�Q������������TXH�LQVWL-
WXHP��SRU�$XWRYLVWRULD�D�REULJDWRULHGDGH�GH�UHDOL]DomR�GH�YLVWRULDV�WpFQLFDV�
QDV�HGL¿FDo}HV�H[LVWHQWHV�QR�0XQLFtSLR�GR�5LR�GH�-DQHLUR�

2.2 Descrições das patologias encontradas nos sistemas construtivos

6HJXQGR�9LWyULR� �������� ³R�HVWXGR�GDV� IDOKDV�FRQVWUXWLYDV� p� IHLWR�SHOD�
FLrQFLD�H[SHULPHQWDO�GHQRPLQDGD�3DWRORJLD�GDV�&RQVWUXo}HV��TXH�HQ-

YROYH�FRQKHFLPHQWRV�PXOWLGLVFLSOLQDUHV�QDV�GLYHUVDV�iUHDV�GD�HQJHQKDULD´�
� 'H�DFRUGR�FRP�)HLJHOVRQ���������³QRUPDOPHQWH�WHP�VH�XPD�FRPEL-
QDomR�GH�IDWRUHV�TXH�VmR�SURYHQLHQWHV�GH�LUUHJXODULGDGHV�GLYHUVDV��WDLV�FRPR�
SURMHWR�H�H[HFXomR�GH¿FLHQWH�RX�IDOWD�GH�PDQXWHQomR��JHUDQGR�GDQRV�GRV�
PDLV�GLYHUVRV�WLSRV´�
� 1D�LGHQWL¿FDomR�GDV�RULJHQV�GRV�SUREOHPDV�SDWROyJLFRV�p�SRVVtYHO�
LGHQWL¿FDU�SDUD�¿QV�MXGLFLDLV�TXHP�FRPHWHX�DV�IDOKDV��2X�VHMD��GH�RQGH�VH�
RULJLQRX�R�SUREOHPD��VH�IRL�SRU�IDOWD�GH�SODQHMDPHQWR��SURMHWR�PDO�IRUPX-
ODGR��Pi�H[HFXomR��XVR�GH�PDWHULDLV�GH�EDL[D�TXDOLGDGH�RX�IDOWD�GH�PDQX-
WHQomR�GHYLGR�DR�WHPSR�GH�XVR�H�YLGD�~WLO�GR�HGLItFLR��$�¿JXUD���LQIRUPD�D�
SRUFHQWDJHP�GDV�SULQFLSDLV�RULJHQV�GD�SDWRORJLD�
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)LJXUD����3RUFHQWDJHP�PpGLD�GDV�SULQFLSDLV�RULJHQV�GH�SDWRORJLD

 

)RQWH��/LFKWHQVWHLQ�������

2.3 Principais Sintomas ou Problemas Patológicos
� 'H�DFRUGR�FRP�)HLJHOVRQ���������DV�SULQFLSDLV�SDWRORJLDV�QDV�HGL-
¿FDo}HV�VmR�HQFRQWUDGDV�QRV�VLVWHPDV��(VWUXWXUDO��9HGDomR��$FDEDPHQWRV��
3LQWXUD��(VTXDGULDV��,QVWDODo}HV��,PSHUPHDELOL]DomR�H�,Q¿OWUDo}HV�
� 'H�LQtFLR�DSUHVHQWDP�PDQLIHVWDo}HV�H[WHUQDV�FDUDFWHUtVWLFDV�TXH�XP�
SUR¿VVLRQDO�H[SHULHQWH�FRQVHJXH�GHGX]LU�TXDO�D�QDWXUH]D��RULJHP�H�PHFD-
QLVPRV�HQYROYLGRV��SHUPLWLQGR�XP�LQtFLR�GR�HVWXGR�GR�SUREOHPD��2V�VLQWR-
PDV�PDLV�FRPXQV�QDV�HVWUXWXUDV�GH�FRQFUHWR�p�R�DSDUHFLPHQWR�GH�¿VVXUDV��
WULQFDV�� UDFKDGXUDV� H� IHQGDV�� FRQIRUPH� GHVFULWR� QR� TXDGUR� ��9,7Ï5,2��
������

4XDGUR����6LQWRPDV�PDLV�FRPXP�QD�HVWUXWXUD�GH�FRQFUHWR�

)RQWH��$GDSWDGR�GR�9LWyULR�������

� 6HJXQGR�9LWyULR��������DOJXPDV�GDV�FDXVDV�PDLV�XVXDLV�GR�¿VVXUD-
PHQWR�GDV�HVWUXWXUDV�VmR�
� ��&XUD�PDO�UHDOL]DGD�±�UHVVHFDPHQWR�
� ��5HWUDomR�
� ��9DULDomR�GH�WHPSHUDWXUD�
� ��$JUHVVLYLGDGH�GR�PHLR�DPELHQWH�
� ��&DUUHJDPHQWR�
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� ��(UURV�GH�FRQFHSomR�
� ��0DO�GHWDOKDPHQWR�GR�SURMHWR
� ��(UURV�GH�H[HFXomR�
� ��5HFDOTXHV�GRV�DSRLRV�
� ��$FLGHQWHV�

� 'HFRUUHQWH�GH�GDQRV�QD�HVWUXWXUD�GH�FRQFUHWR�DUPDGR�RX�SURWHQGLGR�
WHPRV� DV��&DUERQDWDomR��'HVDJUHJDomR��'LVJUHJDomR��6HJUHJDomR��3HUGD�
GH�DGHUrQFLD��&RUURVmR�GDV�DUPDo}HV�RX�FRQFUHWR��&DOFLQDomR�H�5$6��TXH�
HVWmR�GHVFULWDV�FRPR�VmR�SURYRFDGDV�QR�TXDGUR�����9,7Ï5,2��������

4XDGUR����6LQWRPDV�PDLV�FRPXP�QD�HVWUXWXUD�GH�FRQFUHWR�DUPDGR�RX�SURWHQGLGR�

� � � )RQWH��$GDSWDGR�GR�9LWyULR��������

3. ESTUDO DO CASO

(VWH�FDVR�YLVD�DSUHVHQWDU�GH�XPD�IRUPD�VXFLQWD�XP�WUDEDOKR�GH�LQVSHomR�
QD�HGL¿FDomR�UHVLGHQFLDO�PXOWLIDPLOLDU��OLVWDQGR�RV�SUREOHPDV�SDWROy-

JLFRV�LGHQWL¿FDGRV�H�DV�VROXo}HV�QHFHVViULDV�SDUD�D�UHFXSHUDomR�
� $�LQVSHomR�IRL�GHVHMDGD�SHORV�PRUDGRUHV�GR�SUpGLR��FRQWUDWDUDP�XP�
SDUHFHU�WpFQLFR�GH�LGHQWL¿FDomR�H�PDSHDPHQWR�GRV�SUREOHPDV��(OHV�LGHQ-
WL¿FDUDP�XPD�VpULH�GH�SUREOHPDV��WDLV�FRPR��)LVVXUDV��SRQWRV�GH�FDUERQD-
WDomR�QR�WHWR�GDV�JDUDJHQV��FRPR�DUPDGXUDV�H[SRVWDV��YiULRV�SRQWRV�FRP�
SDVWLOKDV�VROWDV��DOpP�GH�SDUHGHV�FRP�LQ¿OWUDo}HV��)(,*(/621��������
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6LWXDGR�HP�XPD�UHJLmR�SUy[LPD�j�RUOD�GR�5LR�GH�-DQHLUR��WUDWD�VH�GH�XP�
SUpGLR�FRP�LGDGH�DSDUHQWH�GH����DQRV��1HQKXPD�LQVSHomR�SUHGLDO�RX�PD-
QXWHQomR�IRL� UHDOL]DGD�DQWHV�GR� WpFQLFR�UHDOL]DU�D�YLVWRULD� �)(,*(/621��
�����
� &RQIRUPH�UHODWD�)HLJHOVRQ���������DSyV�HIHWXDGR�D�YLVWRULD��IRUDP�
FRQVWDWDGRV�GLYHUVRV�SUREOHPDV�SDWROyJLFRV�QDV�iUHDV�GD��)DFKDGD��&REHU-
WXUD�H�WHOKDGR��3DYLPHQWR�GH�XVR�FRPXP�H�JDUDJHP�
1D�YLVWRULD�IRUDP�HQFRQWUDGRV�RV�SUREOHPDV�OLVWDGRV�DEDL[R��)(,*(/621��
������
� ��)DFKDGD�SULQFLSDO��&RQIRUPH� LOXVWUDGR�QD�¿JXUD����QD�DOWXUD�GR�
HPEDVDPHQWR��YHUL¿FDP�VH�DOJXPDV�SDVWLOKDV�VROWDV��Mi�QDV�ODWHUDLV�p�QtWLGR�
DOJXPDV�¿VVXUDV�

)LJXUD����5HYHVWLPHQWR�GH�SDVWLOKD�PRVWUDQGR�D�IDOWD�GH�DOJXPDV�SHoDV��QHFHVVLWDQGR�
UHSDURV�

 

)RQWH��)HLJHOVRQ�������

� ��&REHUWXUD��(P�WRGR�R�HQWRUQR�GR�WHOKDGR�REVHUYD�VH�R�GHVSUHQGL-
PHQWR�GH�GLYHUVDV�SDVWLOKDV��QD�SDUWH�IURQWDO��HQFRQWUD�VH�DUPDGXUD�H[SRVWD��
RFDVLRQDQGR�R�IHQGLOKDPHQWR�GD�DUJDPDVVH�GH�UHYHVWLPHQWR�H�GDV�SDVWLOKDV�
GH�DFDEDPHQWR��FRQIRUPH�LOXVWUDGR�QD�¿JXUD���

)LJXUD����'HWDOKDPHQWR�GR�UXIR�FRP�DUPDGXUD�H[SRVWD��IHQGLOKDPHQWR�GD�DUJDPDVVD�GH�
UHFREULPHQWR�H�GHVSUHQGLPHQWR�GDV�SDVWLOKDV�

 

)RQWH��)HLJHOVRQ�������

� ��3DYLPHQWR�GH�XVR�FRPXP��1D�SDUWH�GH�MDUGLQDJHP�HP�WRGR�R�HQ-
WRUQR��SRVVXL�EDQFRV�H�PHVDV�GH�FRQFUHWR��QHVVHV�EDQFRV�DSUHVHQWDP�IHUUD-
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JHP�H[SRVWDV�HP�SURFHVVRV�DYDQoDGRV�GH�GHWHULRUDomR��FRQIRUPH�LOXVWUDGD�
QD�¿JXUD����QHFHVVLWDQGR�GH�UHVWDXUDomR�

)LJXUD����%DUUDV�GH�DoR�H[SRVWDV�QRV�EDQFRV�H[WHUQRV�

 

)RQWH��)HLJHOVRQ�������

� ��*DUDJHP��(�SRU�¿P�D�HGL¿FDomR�SRVVXL�WUrV�SDYLPHQWRV�GH�JDUD-
JHQV��H�QR� WHUFHLUR�SDYLPHQWR� IRL� LGHQWL¿FDGR�VLQDV�GH�DQWLJD� LQ¿OWUDomR��
FRQIRUPH�PRVWUD�D�¿JXUD��
)LJXUD����3DUHGH�GH�GLYLVD�������SDYLPHQWR�GH�JDUDJHP�±�FRP�SRQWRV�GH�LQ¿OWUDomR�Mi�

VDQDGD�
 

)RQWH��)HLJHOVRQ�������

� 6HJXQGR�)HLJHOVRQ���������R�GLDJQyVWLFR�GH�FDGD�iUHD�UHODWDGD�IRL�
� ��)DFKDGD�SULQFLSDO��5HFRPSRVLomR�GDV�SDVWLOKDV�VROWDV�GH�UHYHVWL-
PHQWR�GDV�IDFKDGDV��SRUpP�DQWHV�GHYHUmR�VHU�GHYLGDPHQWH�WUDWDGDV��$�OLP-
SH]D�GHYHUi�VHU�IHLWD�FRP�KLGURMDWHDPHQWR�GDV�SDVWLOKDV�HOLPLQDQGR�WRGDV�
LPSXUH]DV��FRPR�IXQJRV�H�SRHLUDV��'HYH�VH�YHUL¿FDU�VH�Ki�DOJXPD�SDVWLOKD�
RFD�SRU�WHVWH�GH�SHUFXVVmR��H�WURFi�ODV�FDVR�HVWHMD�VROWD��(�R�QmR�PHQRV�LP-
SRUWDQWH�p�TXH�R�UHMXQWH�GHYHUi�VHU�FRP�PDWHULDO�ÀH[tYHO�
� ��&REHUWXUD��5HFRPSRU�DV�SDVWLOKDV�VROWDV�H�DV�DPDUUDGXUDV�H[SRVWDV�
GHYHUmR� VHU� UHFXSHUDGDV��'HYH�VH� UHPRYHU� GDV� UHJL}HV� DIHWDGDV� DV� DUJD-
PDVVDV�GH�FREULPHQWR��SURORQJDQGR�VH�HVVHV�FRPSULPHQWRV�HP����FP�SDUD�
FDGD�ODGR��HP�DoR�VHP�FRUURVmR�
� ��3DYLPHQWR�GH�XVR�FRPXP��$V�EDUUDV�GH�DoR�H[SRVWDV�QRV�EDQFRV�
TXH�HVWmR�VRE�DWDTXH�GH�FRUURVmR�GHYHP�VHU�WUDWDGDV��HVFRYDGDV�FRP�HVFRYD�
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GH�DoR�SDUD�UHPRYHU�FRPSOHWDPHQWH�D�FDPDGD�GH�R[LGDomR�H[LVWHQWH��&DVR�
KDMD�SHUGDV�TXH�XOWUDSDVVD�����GH�VXD�VHomR�WUDQVYHUVDO��GHYHUmR�VHU�DGLFLR-
QDGRV�UHIRUoRV�SRU�EDUUD�GH�DoR�GH�iUHD�
� ��*DUDJHP��$�LQ¿OWUDomR�Mi�HVWDYD�VDQDGD��H�IRL�RULXQGD�GD�GH¿FLrQ-
FLD�GR�VLVWHPD�GH�LPSHUPHDELOL]DomR�GD�HGL¿FDomR�YL]LQKD��&RPR�Mi�HVWi�
VDQDGD�Vy�GHYHUi�UHDOL]DU�D�UDVSDJHP�GD�SDUHGH��ID]HQGR�D�GR�]HUR��GHVGH�D�
DUJDPDVVD�DWp�D�SLQWXUD�

4. CONCLUSÃO

(VWH�DUWLJR�WHYH�FRPR�REMHWLYRV�SULQFLSDLV�GHPRVWUDU�R�FRQFHLWR�GH�HQ-
JHQKDULD�OHJDO�H�VXD�DPSOLWXGH��2�FRQFHLWR�GH�SHULWR��VHXV�DX[LOLDUHV�

SUR¿VVLRQDLV�H�ODXGR�SHULFLDO��DV�HWDSDV�GD�DWXDomR�SHULFLDO�GH�IRUPD�VXFLQWD�
H�D�LPSRUWkQFLD�GR�SHULWR�SDUD�R�MXL]��$OpP�GH�UHODWDU�DV�SULQFLSDLV�FDXVDV�GH�
SDWRORJLD�QD�HGL¿FDomR�
� 2V�SULQFLSDLV�PRWLYRV�SDUD�TXH�R�SHULWR� FRQWH� FRP�R� WUDEDOKR�GR�
SHULWR� p� D� IXQGDPHQWDomR� WpFQLFD� FRP�R� ODXGR�GD�YLVWRULD� RX� LQVSHomR� H�
HVFODUHFLPHQWR�GDV�TXHVW}HV�SDWROyJLFDV�GD�HGL¿FDomR��FRP�R�REMHWLYR�GH�
HPEDVDU�DV�GHFLV}HV�GR�MXL]�
� 2�HVWXGR�GH�FDVR�DSUHVHQWDGR�VH�UHIHULX�D�XPD�DQiOLVH�GH�XP�HGLItFLR�
PXOWLIDPLOLDU�FRQVWDWDQGR�QD�YLVWRULD�YiULRV�SUREOHPDV�SDWROyJLFRV�QD�HGL-
¿FDomR��SUREOHPDV�HVVHV�PXLWR�FRPXQV��'HSRLV�GH�UHODWDGRV��IRUDP�IHLWRV�
R�GLDJQyVWLFR�GH�FDGD�XP��/RJR�FRQFOXL�VH�TXH�D�iUHD�GH�SDWRORJLD�GDV�HGL-
¿FDo}HV�SRVVXL�XP�HQRUPH�OHTXH�GH�SRVVLELOLGDGHV�GH�WUDEDOKR��FDGD�SDWR-
ORJLD�GHYH�VHU�HVWXGDGD�GHWDOKDGDPHQWH��IRFDQGR�QRV�SULQFLSDLV�SUREOHPDV��
QDV�SRVVtYHLV�VROXo}HV�H�PHOKRUHV�PDWHULDLV�SDUD�XVR�
� 3DUWLQGR� GHVWH� SHQVDPHQWR�� SRGH�VH� FRQFOXLU� TXH� QmR� EDVWD� D� H[-
SHULrQFLD�H�R�FRQKHFLPHQWR�WpFQLFR�QD�iUHD�VRPHQWH��e�PXLWR�LPSRUWDQWH�
HQWHQGHU�D�TXHVWmR�SURFHVVXDO��FRPSUHHQGHU�D�QHFHVVLGDGH�GH�VHU�REMHWLYR�
QD�DSUHVHQWDomR�GRV�UHVXOWDGRV��(�R�PDLV�LPSRUWDQWH�p�WHU�FLrQFLD�GH�VXD�UHV-
SRQVDELOLGDGH�H�GH�VHX�SDSHO�GH�DWXDU�FRPR�³RV�ROKRV�H�RXYLGRV�GR�MXL]�RX�
GD�-Xt]D´��HQWHQGHU�R�ULWR�SURFHVVXDO��OLQJXDMDU�MXUtGLFR�H�VDEHU�DSUHVHQWDU�
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DVSHFWRV�DVVRFLDGRV�D�WpFQLFD�GD�(QJHQKDULD�HP�XPD�OLQJXDJHP�DFHVVtYHO�
DRV�SUR¿VVLRQDLV�GH�RXWURV�FDPSRV�GH�FRQKHFLPHQWR�

REFERÊNCIAS BIBLIOGRÁFICAS

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6�±�$%17�1%5�
�������3HUtFLDV�GH�(QJHQKDULD�QD�&RQVWUXomR�&LYLO��5LR�GH�-DQHLUR�������
&Ï',*2�&,9,/��(GLWRUD�$XULYHUGH��5LR�GH�-DQHLUR������

)(,*(/621��6��'��3HUtFLD�GH�(QJHQKDULD��/HXG����HGLomR�DWXDOL]DGD�H�DP-
SOLDGD�FRP�FRPHQWiULRV�GR�1&3&��6mR�3DXOR�±�63�������

/,&+7(167(,1��1��%��3DWRORJLD�GDV�FRQVWUXo}HV��%ROHWLP�7pFQLFR��������
(VFROD�3ROLWpFQLFD�GD�8QLYHUVLGDGH�GH�6mR�3DXOR�������

0$*12��$��2��)LVVXUDV��WULQFDV�H�UDFKDGXUDV�FDXVDGDV�SRU�UHFDOTXH�GLIH-
UHQFLDO�GH�IXQGDo}HV��8)0*��%HOR�+RUL]RQWH��MXOKR�GH������

5,2�'(�-$1(,52��(VWDGR���'HFUHWR�0XQLFLSDO�Q��������GH����GH�MXOKR�
GH�������5HJXODPHQWD� D� DSOLFDomR�GD�/HL�&RPSOHPHQWDU� Q�� ������� H� GD�
/HL� Q�� ��������� TXH� LQVWLWXHP�� SRU�$8729,6725,$�� D� REULJDWRULHGDGH�
GH�UHDOL]DomR�GH�YLVWRULDV�WpFQLFDV�QDV�HGL¿FDo}HV�H[LVWHQWHV�QR�0XQLFtSLR�
GR� 5LR� GH� -DQHLUR�� 'LVSRQtYHO� HP�� KWWSV���ZZZ�OHJLVZHE�FRP�EU�OHJLVOD-
FDR�"LG ������

5,2�'(�-$1(,52��(VWDGR���/HL�&RPSOHPHQWDU�Q������GH����GH�PDUoR�GH�
������,QVWLWXL�D�REULJDWRULHGDGH�GH�UHDOL]DomR�GH�YLVWRULDV�WpFQLFDV�QDV�HGL¿-
FDo}HV�H[LVWHQWHV�QR�0XQLFtSLR�GR�5LR�GH�-DQHLUR�H�Gi�RXWUDV�SURYLGrQFLDV��
'LVSRQtYHO�HP�
KWWSV���PDLO�FDPDUD�UM�JRY�EU�$3/�/HJLVODWLYRV�FRQWOHL�QVI��GG��DHG�IFHG-
�F�������II����H�������D����D��D���������E�D�����H�I"2SHQ'RFX-
PHQW

5,2�'(� -$1(,52� �(VWDGR��� /HL� HVWDGXDO� Q�� ������� GH� ��� GH�PDUoR� GH�
������&yGLJR�GR�SURFHVVR�FLYLO��'LVSRQtYHO�HP��KWWSV���SUHVUHSXEOLFD�MXV-
EUDVLO�FRP�EU�OHJLVODFDR�����������OHL�����������$FHVVR�HP����GH�MXQKR�
GH������

5,2�'(�-$1(,52��(VWDGR���/HL�(VWDGXDO�Q��������GH����GH�PDUoR�GH�������
'HWHUPLQD� D� UHDOL]DomR� SHULyGLFD� SRU� DXWR� YLVWRULD�� D� VHU� UHDOL]DGD� SHORV�
FRQGRPtQLRV�RX�SRU�SURSULHWiULRV�GRV�SUpGLRV��FRPHUFLDLV�H�SHOR�SRGHU�S~-
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EOLFR��QRV�SUpGLRV�S~EOLFRV��LQFOXLQGR�HVWUXWXUDV��IDFKDGDV��HPSHQDV��PDU-
TXLVHV��WHOKDGRV�H�REUDV�GH�FRQWHQomR�GH�HQFRVWDV�EHP�FRPR�WRGDV�DV�VXDV�
LQVWDODo}HV�H�FULD�ODXGR�WpFQLFR�GH�YLVWRULD�SUHGLDO��OWYS��QR�HVWDGR�GR�ULR�
GH�MDQHLUR�H�Gi�RXWUDV�SURYLGrQFLDV��'LVSRQtYHO�HP��KWWSV���JRY�UM�MXVEUDVLO�
FRP�EU�OHJLVODFDR���������OHL����������$FHVVR�HP����GH�MXQKR�GH������

3,5(6��/��7��0$5,/,$��)��$��&��$�FRQVWUXomR�FLYLO�FRPR�LQVWUXPHQWR�GR�
GHVHQYROYLPHQWR�GD�HFRQRPLD�EUDVLOHLUD��5HYLVWD�SDUDQDHQVH�GH�GHVHQYRO-
YLPHQWR��&XULWLED��Q�������S��������MXO�GH]������

9,7Ï5,2��$�� )XQGDPHQWRV� GD� SDWRORJLD� GDV� HVWUXWXUDV� QDV� SHUtFLDV� GH�
HQJHQKDULD��,QVWLWXWR�3HUQDPEXFR�GH�$YDOLDo}HV�H�3HUtFLDV�GH�(QJHQKDULD�
�,3($3(���3HUQDPEXFR��S������������
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CAPÍTULO XIV

PREVENÇÃO E POSSÍVEIS SOLUÇÕES PARA PA-
TOLOGIAS NO ASFALTO E CUSTO DE RESTAURA-
ÇÃO DO ASFALTO DEMOLIDO AO ERÁRIO 

Silas Nogueira de Freitas Junior

Eloan Marlon dos Reis Moreira

Bruno Matos de Farias

Rachel Cristina Santos Pires

RESUMO

A FRQVWUXomR�FLYLO�p�XP�UDPR�TXH�HVWi�VHPSUH�VH�PRGHUQL]DQGR��GH�IRU-PD�D�DWHQGHU�DV�H[LJrQFLDV�GRV�FOLHQWHV��GDV�FRQVWUXWRUDV�H�GDV�QRUPDV�
UHJXODPHQWDGRUDV�� ,PSHUPHDELOL]DomR� p� VHUYLoR� HVSHFLDOL]DGR� H� GHYH�VH�
SUHVWDU�DWHQomR�QRV�SHTXHQRV�GHWDOKHV��'HYLGR�DRV�DOWRV�FXVWRV��GXUDQWH�D�
FRQVWUXomR��H�D�QHFHVVLGDGH�GH�HQWUHJDU�DV�REUDV�QR�SUD]R��PXLWRV�HPSUHL-
WHLURV�RSWDP�SRU�QmR� UHDOL]DU� D� LPSHUPHDELOL]DomR�GH� IRUPD�FRUUHWD��QmR�
FRQWUDWDQGR�HPSUHVDV�HVSHFLDOL]DGDV��RX�DWp�PHVPR��LJQRUDQGR�HVVH�VHUYLoR�
HP�DOJXPDV�SDUWHV�GDV�HGL¿FDo}HV��'LDQWH�GR�H[SRVWR��R�REMHWLYR�SULQFL-
SDO�GHVWH� HVWXGR�FRQVLVWH� HP�HOHQFDU� D� H¿FiFLD�GD�PDQWD� DVIiOWLFD�GHQWUH�
DV�GLIHUHQWHV�IRUPDV�GH�LPSHUPHDELOL]DomR�QD�FRQVWUXomR�FLYLO��YLVDQGR�D�
LQWHJULGDGH�GD�HGL¿FDomR��VHJXUDQoD��FRQIRUWR�GR�XVXiULR��H�D�HVWDQTXHLGDGH�
GDV�SDUWHV�FRQVWUXWLYDV�TXH�D�UHTXHLUDP���3DUD�HODERUDomR�GR�SUHVHQWH�DUWLJR��
IRL�UHDOL]DGR�R�OHYDQWDPHQWR�ELEOLRJUi¿FR�HP�OLYURV�WpFQLFRV��SXEOLFDo}HV�
H�QRUPDV�$%17��DOpP�GH�UHJLVWUR�IRWRJUi¿FR�GH�XPD�REUD�FRP�R�SURFHVVR�
GH�LPSHUPHDELOL]DomR�FRP�PDQWD�DVIiOWLFD�HP�FRQIRUPLGDGH�FRP�R�SURMHWR�
GH�LPSHUPHDELOL]DomR��2V�UHVXOWDGRV�HQFRQWUDGRV�QR�HVWXGR�PRVWUDUDP�TXH�
GHYLGR�j�JUDQGH�TXDQWLGDGH�GH�REUDV��TXH�IRUDP�UHDOL]DGDV�HP�SRXFRV�DQRV�
QR�%UDVLO��DFDERX�VH�WRUQDQGR�D�UHJXODU�D�DSDULomR�GH�FRPSOLFDo}HV�SyV�R-
EUD��RFDVLRQDGD�SHOD�IDOWD�GH�LPSRUWkQFLD�GDGD�j�LPSHUPHDELOL]DomR��&DVRV�
FRPR��YD]DPHQWRV�HP�FREHUWXUDV��SHUGD�GH�iJXD�HP�UHVHUYDWyULRV�GH�iJXD�
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SRWiYHO�H�SRQWRV�GH� LQ¿OWUDomR�HP�FRUWLQDV�FRQFUHWR�H�SLVRV�GH� VXEVRORV��
(VWHV�SUREOHPDV��TXDQGR�RFRUUHP�DSyV�R�WpUPLQR�GD�REUD��HOHYDP�R�FXVWR�
¿QDO�HP�FRPSDUDomR�DR�FXVWR��VH�R�VHUYLoR�IRVVH�H[HFXWDGR�QD�HWDSD�FRUUHWD��
&RPR�D�LPSHUPHDELOL]DomR�QmR�¿FD�DSDUHQWH��PXLWDV�YH]HV�R�FRQVXPLGRU�
¿QDO�GHVFRQKHFH�R�DVVXQWR��HQWUHWDQWR��LURQLFDPHQWH�p�HOH�R�PDLV�SUHMXGLFD-
GR�FRP�D�QHJOLJrQFLD�GDV�FRQVWUXWRUDV���

1. INTRODUÇÃO

1R�%UDVLO� DV� HVWUDGDV� VXUJLUDP� FRP� D� IXQFLRQDOLGDGH� GH� HVWLPXODU� D�
LPSRUWDomR�GH�SURGXWRV�H�PHOKRUDU�PRELOLGDGH�j�SRSXODomR��3RU�VH-

UHP�UHYHVWLGDV�FRP�DVIDOWR�IRUQHFHP�XPD�HVWUXWXUD�UHVLVWHQWHV�H�FRQIRUWiYHO�
SDUD�TXHP�XWLOL]D��&RP�D�SDYLPHQWDomR�LPSODQWDGD�QDV�YLDV��D�LQG~VWULD�DX-
WRPRELOtVWLFD�IRL�LPSODQWDGD�QR�%UDVLO�QD�PHWDGH�GR�VpFXOR�SDVVDGR��%(5-
18&&,��������
� 'H�DFRUGR�FRP�%HUQXFFL��������HP�������IRUDP�LQDXJXUDGDV�SHOR�
SUHVLGHQWH�:DVKLQJWRQ�/XL]��DV�URGRYLDV�3UHVLGHQWH�'XWUD��TXH�OLJD�R�(VWD-
GR�GR�5LR�GH�-DQHLUR�H�R�(VWDGR�GH�6mR�3DXOR��H�D�5LR�GH�-DQHLUR�±�3HWUySR-
OLV��KRMH�FRQKHFLGD�FRPR�5RGRYLD�:DVKLQJWRQ�/XtV�
� 4XDQGR�D�SRSXODomR�GH�XPD�FHUWD�UHJLmR�p�EHQH¿FLDGD�FRP�R�DV-
IDOWR��QD�PDLRULD�GRV�FDVRV�WDPEpP�VmR�EHQH¿FLDGDV�FRPR�UHGH�GH�VDQHD-
PHQWR��PDV�DV�REUDV�GH�VDQHDPHQWR�QmR�VmR�YLVtYHLV�SRU�HVWDUHP�DEDL[R�GR�
DVIDOWR��H�D�Pi�H[HFXomR�GHOD�SRGH�FDXVDU�GDQRV�DR�DVIDOWR��(�PXLWDV�GDV�
YH]HV�HVVDV�PDQXWHQo}HV�QDV�UHGHV�GH�VDQHDPHQWR�p�QHFHVViULR�D�GHPROLomR�
GR�DVIDOWR��FRP�LVVR�GHSRLV�GD�PDQXWHQomR�RFRUUH�D�UHVWDXUDomR�DVIiOWLFD��
TXH�QD�PDLRULD�GRV�FDVRV�VmR�IHLWRV�LQFRUUHWDPHQWH�FDXVDQGR�SDWRORJLDV�QR�
DVIDOWR��(�KRMH�HP�GLD�DOpP�GD�FRQFHVVLRQiULD�GH�iJXD��RXWURV�VHUYLoRV�FRPR�
JiV��WHOHIRQLD��¿EUD�yWLFD��HVWmR�RSWDQGR�HP�LPSODQWDUHP�UHGHV�VXEWHUUkQH-
DV��RQGH�WDLV�FRQFHVVLRQiULDV�VXSUDFLWDGDV�DR�LPSODQWDUHP�VXDV�UHGHV�ID]HP�
D�GHPROLomR�GR�DVIDOWR��H�PXLWDV�YH]HV�QmR�UHVWDXUDP�GHL[DQGR�SDUD�R�yUJmR�
S~EOLFR�UHVWDXUDU�RX�D�UHVWDXUDomR�p�IHLWD�GH�PRGR�TXH�IRUPH�SDWRORJLDV�QR�
DVIDOWR�IXWXUDPHQWH�
� 1R�HQWDQWR��DV�SDWRORJLDV�GR�DVIDOWR�QmR�VmR�VRPHQWH�FDXVDGDV�SRU�



C
A

PÍ
TU

LO
 X

IV
 - 

PR
EV

EN
Ç

Ã
O

 E
 P

O
SS

ÍV
EI

S 
SO

LU
Ç

Õ
ES

 P
A

R
A

 P
AT

O
LO

G
IA

S 
N

O
 A

SF
A

LT
O

 E
 C

U
ST

O
 D

E 
R

ES
TA

U
R

A
Ç

Ã
O

 
D

O
 A

SF
A

LT
O

 D
EM

O
LI

D
O

 A
O

 E
R

Á
R

IO
 

255

SRVVtYHLV�PDQXWHQo}HV�QDV�UHGHV�H�UHSDYLPHQWDomR��([LVWHP�SDWRORJLDV�TXH�
VmR�FULDGDV�DWp�DQWHV�GD�FDPDGD�GH�UHYHVWLPHQWR�
� (VVH�DUWLJR�LUi�DERUGDU�GH�XPD�PDQHLUD�VXFLQWD��DV�SDWRORJLDV�TXH�R�
DVIDOWR�DGTXLUH�DSyV�D�VXD�GHPROLomR��TXDQGR�ID]�QHFHVViULR�ID]HU�XPD�PD-
QXWHQomR�RX�LPSODQWDomR�GH�XPD�UHGH�VXEWHUUkQHD��H�D�LPSRUWkQFLD�GD�UHV-
WDXUDomR�DVIiOWLFD�IHLWD�SHODV�HPSUHVDV�GH�IRUPD�FRUUHWD��SDUD�TXH�QmR�VHMD�
IHLWD�SHOD�SUHIHLWXUD�RX�RXWUR�yUJmR�S~EOLFR��SRUTXH�HVVD�UHVWDXUDomR�WHP�XP�
YDORU�HOHYDGR��H�FDVR�VHMD�DOJXP�yUJmR�S~EOLFR�D�ID]HU�HVWD�UHVWDXUDomR��VHUi�
JHUDGR�GDQRV�DR�HUiULR��
� (VWH�HVWXGR�WHP�R�REMHWLYR�DSUHVHQWDU�DV�GLYHUVDV�SDWRORJLDV�DVIiO-
WLFDV�H�SULQFLSDOPHQWH�D�SDWRORJLD�FDXVDGDV�SHOD�GHPROLomR�GR�SDYLPHQWR��
GHYLGR�D�H[HFXomR�HUUDGD�GR�VHUYLoR�GH�UHVWDXUDomR�DVIiOWLFD��H�PRVWUDU�TXH�
ID]�QHFHVViULR�TXH�HVVH�VHUYLoR�VHMD�IHLWR�SHOD�HPSUHVD�TXH�UHDOL]RX�D�GH-
PROLomR�GR�SDYLPHQWR��GHPRVWUDQGR�XPD�WDEHOD�GH�FXVWR�GHVVH�VHUYLoR��TXH�
QmR�p�MXVWR�TXH�VDLDP�GRV�FRIUHV�S~EOLFR�HVVH�WLSR�GH�FXVWR��7HQGR�FRPR�
REMHWLYRV�HVSHFt¿FRV�
� ��2EWHU�FDVRV�GH�PDQXWHQomR�RX�LPSODQWDomR�GDV�UHGHV�VXEWHUUkQHD��
TXH�ID]�QHFHVViULR�GHPROLU�R�DVIDOWR�
� ��0RVWUDU�SDWRORJLDV�TXH�SRGHP�VXUJLU�GHYLGR�j�Pi�UHVWDXUDomR�
� ��&XVWR�GHVVD�UHVWDXUDomR�FDVR�VHMD�R�yUJmR�S~EOLFR�D�ID]HU�

2. REVISÃO BIBLIOGRÁFICA
2.1 Pavimentação

2�SDYLPHQWR�ÀH[tYHO�RX� UtJLGR�RIHUHFHUi��GHYLGR�DV� WpFQLFDV�GD�HQJH-QKDULD�� PRVWUDQGR� R� WLSR�PDLV� YLiYHO� HFRQRPLFDPHQWH�� SDUD�PDLRU�
WUDQTXLOLGDGH�QR�GHVORFDPHQWR��VHJXUDQoD�H�R�FRQIRUWR�DPELHQWDO�DRV�DP-
ELHQWHV�GR�HQWRUQR��
� (P�RXWUDV�SDODYUDV��D�HVFROKD�GR�SDYLPHQWR�SRGHUi�VHU�H[HFXWDGR�GH�
YiULDV�PDQHLUDV��GHSHQGHQGR�GR�LQYHVWLPHQWR��GR�SURMHWLVWD�H�GDV�FRQGLo}HV�
GR�ORFDO�GD�YLD�
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2.1.1 Pavimentação asfáltica
� 2V�SULQFLSDLV�SDYLPHQWRV�VmR�FRQKHFLGRV��FRPR�ÀH[tYHLV��VHPLUUt-
JLGRV� H� UtJLGRV�� 6H� GLIHUHQFLDP�SULQFLSDOPHQWH� SRU� FDXVD� GD� GLVWULEXLomR�
GH�FDUJDV�DR�ORQJR�GD�HVWUXWXUD��2V�SDYLPHQWRV�UtJLGRV�D�VXD�GLVWULEXLomR�
GDV�WHQV}HV�VmR�GH�PDQHLUD�PDLV�XQLIRUPH�GR�TXH�R�ÀH[tYHO�FRPR�PRVWUD�D�
¿JXUD����52$1'(5621��������

)LJXUD����'LVWULEXLomR�GH�WHQV}HV�GR�SDYLPHQWR�UtJLGR�H�GR�ÀH[tYHO

 

)RQWH��52�$1'(5621�(1*,1((5,1*�������

������3DYLPHQWR�ÀH[tYHO

e�XVLQDGR�XPD�PLVWXUD�GH�DJUHJDGRV�FRP�FLPHQWR�DVIiOWLFR�GH�SHWUyOHR��&$3���PDLV�FRQKHFLGR�H�PDLV�SUHVHQWH�QDV�FLGDGHV�EUDVLOHLUDV��SRU�LVVR�
VHUi�R�SDYLPHQWR�GR�HVWXGR�GHVVH�WUDEDOKR��6mR�H[HFXWDGDV�JHUDOPHQWH�SRU�
FDPDGDV��5HIRUoR�GR�VXEOHLWR��VXE�EDVH��EDVH�H�SRU�¿P�R�UHYHVWLPHQWR�DV-
IiOWLFR��0$548(6��������
� 1RVVRV�VRORV�JHUDOPHQWH�VmR�PXLWR�DUJLORVRV�H�QRUPDOPHQWH�p�PH-
OKRU�R�XVR�GR�SDYLPHQWR�ÀH[tYHO��VXDV�FDUDFWHUtVWLFDV�VmR�DV�YiULDV�FDPDGDV��
PHQRU�ULJLGH]��R�LQYHVWLPHQWR�LQLFLDO�p�EDL[R��SRUpP��D�QHFHVVLGDGH�GH�PD-
QXWHQomR�p�PDLRU�
� &RPR� HVVH� WLSR� GH� SDYLPHQWR� p�PDLV� XWLOL]DGR� QDV� FLGDGHV� FRPR�
VXSUDFLWDGD�DFLPD��R�Q~PHUR�GH� LPSODQWDomR�H�PDQXWHQomR�GH�UHGHV�VXE-
WHUUkQHDV�VmR�PDLRUHV��FRPR�D�SUySULD�SUHIHLWXUD�QD�PDQXWHQomR�GDV�UHGHV�
SOXYLDLV��H[LVWH�DV�HPSUHVDV�GH� OX]��JiV��iJXD��H�QR�PRPHQWR� WDPEpP��DV�
HPSUHVDV�GH� WHOHFRPXQLFDomR�TXH�RSWDP�HP�LPSODQWDU�VXDV� UHGHV�VXEWHU-
UDQHDPHQWH�� FDXVDQGR� UHPHQGRV�QR�SDYLPHQWR�� FDVR�QmR� VHMD� UHFXSHUDGR�
FRUUHWDPHQWH�SRGHP�FDXVDU�SDWRORJLDV�QR�DVIDOWR��%$/%2��������
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2.2 Tipo de Patologia 

4XDOTXHU�SDWRORJLD�HQFRQWUDGD�QR�SDYLPHQWR�p�FRQVLGHUDGD�XPD�WULQFD��
XP�DIXQGDPHQWR��RQGXODo}HV��HVFRUUHJDPHQWR��H[VXGDomR��GHVJDVWH��

SDQHOD�RX�EXUDFR��UHPHQGR��'1,7�1250$����±�������

2.3 Trincas

6mR�YLVXDOPHQWH�IiFHLV�GH�VHUHP�SHUFHELGDV��SRGHQGR�VHU�WULQFDV�LVRODGDV�
RX�LQWHUOLJDGDV��)LJXUD�����3RGH�VH�WHU�WUrV�WLSRV�GH�WULQFDV�LVRODGDV��DV�

TXH�VmR�SUHGRPLQDQWHPHQWH�RUWRJRQDO�DR�HL[R�GD�YLD��DV�TXH�VmR�SUHGRPL-
QDQWHPHQWH�SDUDOHODV�DR�HL[R�GD�YLD�H�WULQFDV�TXH�VmR�UHODFLRQDGDV�DR�IHQ{-
PHQR�GH�UHWUDomR�WpUPLFD��UHVSHFWLYDPHQWH�FKDPDGDV�GH�WULQFDV�WUDQVYHUVDO��
WULQFDV�ORQJLWXGLQDO�H�WULQFDV�GH�UHWUDomR��'1,7�1250$����±�������
(�TXDQGR�VH�PHQFLRQD�HP�WULQFDV�LQWHUOLJDGDV��VmR�WULQFDV�VHP�GLUHo}HV�SUH-
IHUHQFLDLV��YLVXDOPHQWH�DR�XP�DVSHFWR�GH�FRXUR�GH�MDFDUp��SRGHQGR�RX�QmR�
DSUHVHQWDU�HURVmR��HYROXLQGR�SDUD�XPD�SDQHOD�RX�EXUDFR��'1,7�1250$�
���±�������

)LJXUD����7ULQFD�LVRODGD�±�ORQJLWXGLQDO�H�7ULQFD�LQWHUOLJDGD�±�WLSR�MDFDUp

 

)RQWH��'1,7�1250$����±�����

2.4 Afundamentos, ondulações e escorregamento

2�DIXQGDPHQWR�SRU�FRQVROLGDomR�SRGH�VHU�FDXVDGR�SRU�FDXVD�GD�ÀXLGH]�SOiVWLFD�GDV�FDPDGDV�GR�SDYLPHQWR�RX�DWp�GR�VXEOHLWR��SRGHQGR�RFRU-
UHU�VROHYDPHQWR��DR� ORQJR�GDV� WULOKDV�GDV� URGDV�RX�QmR��)LJXUD���� �'1,7�
1250$����±�������
� 2�DIXQGDPHQWR�SOiVWLFR�p�FDXVDGR�SHOD�FRQVROLGDomR�GH�XPD�FDPD-
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GD�SDUD�RXWUD�FDPDGD�GR�SDYLPHQWR�RX�GR�VXEOHLWR�VHP�VRIUHU�VROHYDPHQWR�
)LJXUD����$IXQGDPHQWR�GH�WULOKD�GH�URGD�H�DIXQGDPHQWR�ORFDO�

 

�)RQWH��'1,7�1RUPD����±������

� $V�&RUUXJDo}HV�RX�RQGXODo}HV� VmR�FDUDFWHUL]DGDV�FRPR�GHIRUPD-
o}HV�WUDQVYHUVDLV�QD�VXSHUItFLH�GR�SDYLPHQWR��VmR�GHSUHVV}HV�LQWHUFDODGDV��
FRP�FRPSULPHQWR�GH�RQGD�HQWUH�GXDV�FULVWDV��2�HVFRUUHJDPHQWR�p�LGHQWL¿-
FDGR�TXDQGR�R�GHVORFDPHQWR�DSDUHFLGR�p�XPD�IHQGD�HP�IRUPD�GH�PHLD�OXD��
TXDQWR�R�SDYLPHQWR�HVFRUUHJD�GH�XP�MHLWR�TXH�¿FD�SRU�FLPD�GHOH�PHVPR�
�)LJXUD�����'1,7�1250$����±�������

)LJXUD����2QGXODo}HV�H�HVFRUUHJDPHQWR

 

)RQWH��'1,7�1RUPD����±�����

2.5 Exsudação

A H[VXGDomR�DFRQWHFH�TXDQGR�R�OLJDQWH�EHWXPLQRVR�DÀRUD�FDXVDQGR�XPD�PDQFKD�HVFXUDV�QR�DVIDOWR��)LJXUD�����GHYLGR�j�JUDQGH�TXDQWLGDGH�QD�
PLVWXUD�XVLQDGD��'1,7�1250$����±������

)LJXUD����([VXGDomR

 

)RQWH��'1,7�1RUPD����±�����
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2.6 Desgaste

(VWD�SDWRORJLD�p�LGHQWL¿FDGD�SRU�FDXVD�GD�DVSHUH]D�VXSHU¿FLDO�GR�DVIDOWR��
$�PDVVD�DVIiOWLFD�VRIUH�FRP�R�WHPSR�GH�XPD�IRUPD�TXH�p�QRWyULR�QD�

¿JXUD����R�DUUDQFDPHQWR�GRV�DJUHJDGRV�GD�PLVWXUD��(P�SDYLPHQWDomR�FRP�
SRXFR�WHPSR�GH�YLGD��HVVD�SDWRORJLD�SRGH�DSDUHFHU�VH�D�PLVWXUD�DVIiOWLFD�VR-
IUHX�VXSHUDTXHFLPHQWR�GXUDQWH�VXD�XVLQDJHP�RX�SRU�SRXFR�OLJDQWH�QD�PLV-
WXUD��'1,7�1250$����±������

)LJXUD����'HVJDVWH

 

)RQWH��'1,7�1RUPD����±�����

2.7 Panela ou buraco

A SDQHOD�VLPSOHVPHQWH�VHULD�XP�EXUDFR�TXH�VH�IRUPD�QR�UHYHVWLPHQWR�DVIiOWLFR��)LJXUD�����7RGRV�DV�SDWRORJLDV�TXH�IRUDP�DSUHVHQWDGDV�DFL-
PD��SRGHP�VH�HYROXLU�SDUD�HVVHV�HVWDJLR��4XDQGR�R�UHYHVWLPHQWR�VRIUH�DOJX-
PD�SDWRORJLD�Mi�DSUHVHQWDGD�D�iJXD�SHUFROD�R�SDYLPHQWR�H�RFRUUH�R�SURFHVVR�
GH�DPROHFLPHQWR�GDV�FDPDGDV�GR�SDYLPHQWR�RQGH�RV�DJUHJDGRV�GD�PLVWXUD�
FRPHoDP�D�VH�VHSDUDU��GHVDJUHJDPHQWR��GHYLGR�D�VXD�LQFRPSUHVVLELOLGDGH��
(P�pSRFD�GH�FKXYDV�SRGH�VH�QRWDU�R�DSDUHFLPHQWR�GH�PDLV�EXUDFRV��'1,7�
1250$����±������

)LJXUD����%XUDFRV��FDYLGDGH�RX�SDQHODV

 

)RQWH��$UTXLYR�3HVVRDO�������
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2.8 Remendo

(VVD�SDWRORJLD�VmR�RV�UHPHQGRV�PDO�H[HFXWDGRV��RQGH�p�HQFRQWUDGR�XP�
EXUDFR��3DQHOD���H�p�SUHHQFKLGD�GH�TXDOTXHU�PDQHLUD�FRP�XPD�RX�PDLV�

FDPDGDV��QD�PDLRULD�GRV�FDVRV�HVVDV�SUiWLFDV�VmR�GHQRPLQDGDV�GH�³WDSD�EX-
UDFR¶¶��'1,7�1250$����±�������
� (P�RXWURV�FDVRV�VmR�GHPROLo}HV�QR�DVIDOWR�SDUD�DOJXPD�PDQXWHQomR�
QDV�UHGHV�SOXYLDLV�RX�DWp�DOJXPD�LPSODQWDomR�GH�UHGH�QRYD�TXH�VHMD�VXEWHU-
UkQHD��H�QD�KRUD�GH�UHVWDXUDU�HVVH�DVIDOWR�D�HPSUHVD�TXH�HVWi�SUHVWDQGR�HVVH�
VHUYLoR�QmR�UHVWDXUD�R�DVIDOWR�FRPR�GHYHULD�
� 4XDQGR�R� UHPHQGR�SURIXQGR�TXH� QD�PDLRULD� GRV� FDVRV� VmR� HVVDV�
GHPROLo}HV�VXSUDFLWDGDV��RQGH�QmR�Vy�R�UHYHVWLPHQWR�DVIiOWLFR�p�DUUDQFDGR��
FRPR�PRVWUD� D� ¿JXUD� ��PDV� WDPEpP� DV� FDPDGDV� LQIHULRUHV��*HUDOPHQWH�
DSUHVHQWDP�IRUPDV�UHWDQJXODUHV��FRP�LVVR�p�SUHFLVR�DWHUUDU��HP�VHJXLGD�LP-
SULPDU�H�DVIDOWDU�

)LJXUD����5HPHQGR

 

)RQWH��$UTXLYR�3HVVRDO�������

3. RESTAURAÇÃO ASFÁLTICA

A UHVWDXUDomR� DVIiOWLFD�GH�XP�SDYLPHQWR� FRP�DOJXPD�SDWRORJLD�� GHYH�VHU�DYDOLDGR�VXD�HVWUXWXUD�H�VXD�VXSHUItFLH���1HVVD�DYDOLDomR�WHP�TXH�
VHU�FRQVLGHUDGR��R�ORFDO�GD�WULQFD�H�D�JUDYLGDGH�GD�WULQFD��GHIRUPDo}HV��H�
YHUL¿FDU�D�FDUJD�TXH�DTXHOH�SDYLPHQWR�VRIUH�QR�PRPHQWR�
 
3.1 Restauração Asfáltica Funcional

� &RPR�p�FLWDGR�HP�%HUQXFFL�HW�DO��������
³>���@�SDUD� UHVWDXUDomR�IXQFLRQDO�VXSHU¿FLDO� VmR�XWLOL]DGRV�RV�
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UHYHVWLPHQWRV�LVRODGRV�RX�FRPELQDGRV�H�DQWHFHGLGRV�RX�QmR�
SRU�XPD�UHPRomR�GH�SDUWH�GR�UHYHVWLPHQWR�DQWLJR�SRU�IUHVD-
JHP���ODPD�DVIiOWLFD�� WUDWDPHQWR�VXSHU¿FLDO�RX�GXSOR��PLFUR�
UHYHVWLPHQWR�DVIiOWLFR�D�IULR�RX�D�TXHQWH��FRQFUHWR�DVIiOWLFR��
PLVWXUD�GR�WLSR�GH�FDPDGD�SRURVD�GH�DWULWR�>���@´��%(518&&,�
HW��DO���������

� 7DPEpP�p�FLWDGR�TXH�SDUD�SUHYHQLU�RX�UHWDUGDU�HVVDV�UHVWDXUDo}HV�DV�
WULQFDV�LVRODGDV�WrP�TXH�VHU�WUDWDGDV�FRP�VHODJHP�RX�H[HFXomR�GH�FDPDGDV�
DVIiOWLFDV�GHOJDGDV���%(518&&,�HW��DO���������

3.2 Restauração Asfáltica Estrutural

(VVD�UHVWDXUDomR�p�IHLWD�TXDQGR�R�SDYLPHQWR�p�FRPSURPHWLGR�HVWUXWXUDO-
PHQWH�RX�TXDQGR�Ki�XP�DXPHQWR�GH�FDUJD�GR�WUDIHJR�QD�UHJLmR�

1RUPDOPHQWH�QHVVHV�FDVRV�HVVH�WLSR�GH�UHFDSHDPHQWR��p�XWLOL]DGR�p�R�60$��
RQGH�p�PLVWXUDGR�XP�SROtPHUR�MXQWR�DR�WUDoR�GD�PLVWXUD�QD�KRUD�GD�XVLQD-
JHP��RX�DWp�PRGL¿FDGRV�FRP�ERUUDFKD�PRtGD�GH�SQHXV��%(518&&,�HW��
DO���������

3.3 Restauração por demolição

(VVH�WLSR�GH�UHVWDXUDomR�p�XPD�GDV�PDLV�H[HFXWDGDV�QDV�FLGDGHV��SRU�WH-
UHP�PXLWDV�UHGHV�VXEWHUUkQHD��TXH�p�FRPXP�TXH�HVVDV�UHGHV�SUHFLVHP�

GH�PDQXWHQomR�SHULRGLFDPHQWH��H�FRP�LVVR�ID]�QHFHVViULR�GHPROLU�R�DVIDOWR��
(�HP�RXWURV�FDVRV�ID]�D�GHPROLomR�GHVVH�DVIDOWR�SDUD�LPSODQWDomR�GH�UHGH�
VXEWHUUkQHD��FRPR�PRVWUD�D�¿JXUD����'1,7��������

)LJXUD����,PSODQWDomR�GH�UHGH�WHOHFRPXQLFDomR�VXEWHUUkQHD

)RQWH��$UTXLYR�3HVVRDO�������
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� 3RGH�VH�REVHUYDU�TXH�IRL�H[HFXWDGR�R�VHUYLoR�GH�GHPROLomR�GR�SD-
YLPHQWR��HVFDYDomR�SDUD�LPSODQWDomR�GH�UHGH��GHSRLV�IRL�UHDWHUUDGR�D�YDOD�H�
UHFDSHDPHQWR�GR�WUHFKR�GHPROLGR�
� )RUDP�REVHUYDGRV�SUREOHPDV�QD�UHFRPSRVLomR�GRV�SDYLPHQWRV�FDX-
VDGD�SURYDYHOPHQWH�SHOD�Pi�UHFRPSRVLomR�GDV�YDODV�DEHUWDV��$�UHVWDXUDomR�
LQDGHTXDGD�GH�XPD�YDOD�SRGH�SURYRFDU�DIXQGDPHQWRV�� WULQFDV��GHVJDVWHV��
HVFDPDomR��GHVFRODPHQWR��EXUDFRV��HQWUH�RXWUDV�SDWRORJLDV�

3.3.1 Recuperação dos afundamentos

1R�FDVR�GH�DIXQGDPHQWR�VmR�GXDV�WpFQLFDV�PDLV�H¿FD]��R�UHFDSHDPHQWR�
H�D�IUHVDJHP��2�UHFDSHDPHQWR�p�D�FRQVWUXomR�GH�XPD�RX�PDLV�FDPD-

GDV�DVIiOWLFDV�VREUH�R�SDYLPHQWR�Mi�H[LVWHQWH��FRQ¿UD�D�¿JXUD�DEDL[R��FRP�
XPD� IDL[D� GH� URODPHQWR� UHFDSHDGD��� LQFOXLQGR�� JHUDOPHQWH�� XPD� FDPDGD�
SDUD�FRUULJLU�R�QLYHODPHQWR�GR�SDYLPHQWR�DQWLJR��VHJXLGD�GH�XPD�FDPDGD�
FRP�HVSHVVXUD�XQLIRUPH��D¿UPD�5RFKD���������(QTXDQWR�TXH�D�IUHVDJHP�p�
D�RSHUDomR�GH�FRUWH�GR�UHYHVWLPHQWR�DVIiOWLFR�H[LVWHQWH�HP�XP�WUHFKR�SDUD�
UHVWDXUDomR�GD�TXDOLGDGH�DR�URODPHQWR�GD�VXSHUItFLH�RX�PHOKRUDU�VXD�FDSD-
FLGDGH�GH�VXSRUWH��%(518&&,�HW�DO��������
� $�IUHVDJHP�DOpP�GH�VHU�H¿FLHQWH�QHVVH�FDVR�WDPEpP�DSUHVHQWD�XPD�
RXWUD�YDQWDJHP��R�PDWHULDO�UHWLUDGR�QD�IUHVDJHP�SRGH�VHU�UHXWLOL]DGR��)L-
JXUD�����R�PDWHULDO�GH�IUHVDJHP�VHQGR�GHVSHMDGR�HP�XP�FDPLQKmR��FRQWUL-
EXLQGR�SDUD�PHLR�DPELHQWH�SUHVHUYDQGR�DVVLP�RV�UHFXUVRV�PLQHUDLV�

)LJXUD�����)UHVDJHP�H�SDYLPHQWDomR

 

)RQWH��$UTXLYR�3HVVRDO�������
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3.3.2 Recuperação de Panelas

A SDWRORJLD�FRQKHFLGD�FRPR�SDQHOD�RX�EXUDFR�p�UHVWDXUDGD�SRU�UHPHQ-
GRV��VLP�UHPHQGR�p�XP�WLSR�GH�SDWRORJLD��PDV�LVVR�TXDQGR�p�H[HFXWD-

GR�GH�IRUPD�LQFRUUHWD��R�UHPHQGR�IHLWR�GH�IRUPD�FRUUHWD�HOH�p�H¿FD]��35(-
)(,785$�'(�%(/2�+25,=217(��������
� 'HPDUFDU�D�iUHD�D�VHU�UHVWDXUDGD�H�UHFRUWH�IRUPDQGR�XP�TXDGUDGR�H�
XP�UHWkQJXOR��SDUD�TXH�SRVVD�VHU�FULDGR�XPD�³DQFRUDJHP´�SDUD�D�PDVVD�DV-
IiOWLFD�QmR�VDtD�GR�³EXUDFR´��e�LQGLVSHQViYHO�TXH�R�UHFRUWH�IDoD�XP�kQJXOR�
GH�����FRP�R�DVIDOWR�H[LVWHQWH��35()(,785$�'(�%(/2�+25,=217(��
�����
� $SyV�D�GHPROLomR�GR�DVIDOWR��UHPRYD�R�FRP�D�XWLOL]DomR�GH�SiV��HQ-
[DGDV�H�FDUULQKR��PXLWR�LPSRUWDQWH�QmR�GHL[DU�HVVH�PDWHULDO�QR�ORFDO��(VVH�
PDWHULDO�GHL[DGR�QR�ORFDO�SRGH�DWUDSDOKDU�QR�WUDQVLWR�GH�YHtFXOR�H�GH�SHGHV-
WUHV��VHP�FRQWDU�TXH�VH�FDtUHP�QD�UHGH�SOXYLDO�SRGH�HQWXSLU�UDORV�FDVDQGR�
HQFKHQWHV�QR�ORFDO��
� 'HSRLV�GD�UHWLUDGD�GR�PDWHULDO�JURVVR��UHWLUD�VH�FRP�XPD�YDVVRXUD�
R�Sy�TXH�WLYHU�VROWR��FRP�XP�UHJDGRU��p�MRJDGR�XP�SRXFR�G¶DJXD�SDUD�DV-
VHQWDU�D�SRHLUD�H�R�Sy�VROWR��YDUUHQGR�WDPEpP�R�DVIDOWR�H[LVWHQWH��SDUD�HVWD�
OLPSR�TXDQGR�IRUHP�SLQWDU�FRP�HPXOVmR��35()(,785$�'(�%(/2�+2-
5,=217(��������
� $SyV�D�OLPSH]D��p�DSOLFDGR�D�HPXOVmR�DVIiOWLFD�QR�IXQGR�H�QDV�SD-
UHGHV�YHUWLFDLV�GD�iUHD�UHFRUWDGD��HPXOVmR�DVIiOWLFD�VXSUDFLWDGD�p�WLSR�55�
±�&��SXUD��RX�GLOXtGD�QR�Pi[LPR�FRP������YLQWH�SRU�FHQWR��GH�iJXD���$�
iUHD�TXH�LUi�UHFHEHU�D�PDVVD�DVIiOWLFD�WHUi�TXH�HVWi�WRGD�FREHUWD�GH�HPXOVmR�
H�R�UHYHVWLPHQWR�H[LVWH�WDPEpP�WHUi�TXH�VHU�DSOLFDGR�D�HPXOVmR�GH����D����
FP�GH�FDGD�ODGR�GR�EXUDFR��(�DSOLTXH�D�PDVVD�DVIiOWLFD�QR�³EXUDFR´���35(-
)(,785$�'(�%(/2�+25,=217(�������
� $SyV� D� DSOLFDomR�GD�PDVVD� DVIiOWLFD�QR� ³EXUDFR´�� R� UDVWHODPHQWR�
GHVVD�PDVVD�GHYH� VHU� IHLWR� FRP�FXLGDGR�SDUD�TXH�D�PDVVD�DFRPSDQKH�R�
PHVPR�QtYHO�GR�DVIDOWR�H[LVWHQWH�SDUD�TXH�QmR�KDMD�HPSRoDPHQWRV�GH�iJXD�
H�QHP�GHVQtYHO�FRPR�XP�³TXHEUD�PRODV´��35()(,785$�'(�%(/2�+2-



264
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

5,=217(�������
� 'HSRLV� GR� HVSDOKDPHQWR� GD�PDVVD�� GHYH�VH� VHU� FRPSDFWDGD� FRP�
DX[tOLR�GH�SODFD�YLEUDWyULD��RX�HP�FDVR�GH�³EXUDFRV´�PDLRUHV�XWLOL]DU�UROR�
FRPSDFWDGRU�

3.4 Custo de restauração

&RQFHVVLRQDULDV�SUHVWDGRUDV�GH�VHUYLoRV�SUHVDP�SHOR�OXFUR�GD�HPSUHVD��
TXDQWR�PDLV�FOLHQWHV�PHOKRU��3DUD�LVVR�HODV�ID]HP�GH�WXGR�SDUD�VHXV�

FOLHQWHV�¿FDUHP�VDWLVIHLWRV��WUD]HQGR�PHOKRULDV�QD�IRUPD�GH�IRUQHFLPHQWR�
GHVVD�SUHVWDomR�GH�VHUYLoR��VHQGR�HOD�GH�WHOHIRQLD��iJXD�HQWUH�RXWUDV��&RP�
LVVR�DOJXPDV�GHVVDV�FRQFHVVLRQiULDV�FRPHoDUDP�D�LPSODQWDUHP�VXDV�UHGHV�
VXEWHUUDQHDPHQWH��H�SRU�VXD�YH]�FRPHoDUDP�D�GHPROLU�R�DVIDOWR�SDUD�LVVR��
SDUD�LVVR�FRP�D�¿VFDOL]DomR�GRV�yUJmRV�S~EOLFRV�HVWDV�VmR�REULJDGDV�D�UHV-
WDXUDUHP�R�TXH�GHPROLUDP��
0DV�SRU�PXLWD�GDV�YH]HV�QmR�VmR�UHVWDXUDGDV�RX�GHPRUDP�D�VHU�UHVWDXUDGD��
GHYLGR�jV�FKXYDV�DTXHOD�FDPDGD�GHPROLGD�QmR�p�PDLV�LPSHUPHiYHO�H�D�DJXD�
SHUFRUUH�SRU�GHEDL[R�GR�DVIDOWR�TXH�QmR�IRL�GHPROLGR�FDXVDQGR�SDWRORJLDV��
)D]HQGR�TXH�RV�yUJmRV�S~EOLFRV�FRPR�D�SUHIHLWXUD�JDVWHP�GLQKHLUR�S~EOL-
FR�SDUD�HVVDV�GHPDQGDV�GH�UHVWDXUDomR�DVIiOWLFDV��$�WDEHOD���DSUHVHQWD�XP�
FXVWR�EiVLFR�SDUD�UHVWDXUDomR�DVIiOWLFD�SDUD�XP�FDPLQKmR�GH����WRQHODGDV�
GH�DVIDOWR�

7DEHOD����7DEHOD�RSHUDFLRQDO�GH�FXVWR�GH�UHVWDXUDomR�DVIiOWLFD�FRP�tQGLFH�GR�(023�5-
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)RQWH��$UTXLYR�3HVVRDO�������

� 3DUD�XP�FDPLQKmR�GH�DVIDOWR�p�QHFHVViULD�XPD�HTXLSH�GH����SHVVRDV�
HYROYLGDV��LQWHJUDGDV�SRU���HQFDUUHJDGR�GH�WXUPD��GRLV�UDVWLOKHLURV��FLQFR�
DMXGDQWHV��XP�DSURSULDGRU��XP�RSHUDGRU�GH�UROR��XP�HQJHQKHLUR��GRLV�PR-
WRULVWDV��FXVWDQGR�HQWRUQR�GH�����������GRLV�PLO�FHQWR�H�VHVVHQWD�H�VHLV�UHDLV�
H�YLQWH�FHQWDYRV���FRP�DOPRoR�H�SODFD�GH�VLQDOL]DomR��WDEHOD���
7DEHOD����7DEHOD�FXVWR�GH�PmR�GH�REUD�SDUD�UHVWDXUDomR�DVIiOWLFD�FRP�tQGLFHV�(023�5-

 

)RQWH��$UTXLYR�3HVVRDO�������
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� 1RV�HTXLSDPHQWRV�LUmR�SUHFLVDU�GH�XP�UROR�FRPSDFWDGRU�SHTXHQR�
GH���WRQHODGDV�DSUR[LPDGDPHQWH��XP�FDPLQKmR�EDVFXODQWH�WDUD�GH����WR-
QHODGDV��H�XPD�FDPLRQHWD�SDUD�WUDQVSRUWDU�D�HTXLSH�GH�DSOLFDomR��GLYLGLQGR�
HP�KRUD�SURGXWLYD�H�KRUD�LPSURGXWLYD������H�����UHVSHFWLYDPHQWH��&RP�D�
GHPDQGD�GH�XP�FDPLQKmR�GH�DVIDOWR�FRP����WRQHODGDV��R�HTXLSDPHQWR�HP�
XP�GLD�GH�WUDEDOKR�FXVWD�����������GRLV�PLO�WUH]HQWRV�H�YLQWH�GRLV�UHDLV�H�
RLWHQWD�H�TXDWUR�FHQWDYRV���FRPR�PRVWUD�D�WDEHOD���DEDL[R�

7DEHOD����7DEHOD�FXVWR�GH�HTXLSDPHQWR�SDUD�UHVWDXUDomR�DVIiOWLFD�FRP�tQGLFHV�(023�5-

  

)RQWH��$UTXLYR�3HVVRDO�������

� (�QD�WDEHOD���DEDL[R�PRVWUD�TXH��SDUD�D�UHVWDXUDomR�VHUi�QHFHVViULR�
WDPEpP�R�IRUQHFLPHQWR�GR�&%84��XPD�XVLQD�TXH�IRUQHFHUi�R�DVIDOWR�H�D�
HPXOVmR�HVFROKLGD�R�55��&��HPXOVmR�$VIiOWLFD�&DWL{QLFD�GH�5XSWXUD�5iSL-
GD���JHUDQGR�XP�FXVWR�GH�����������XP�PLO�VHLVFHQWRV�H�QRYHQWD�H�GRLV�UHDLV�
H�RLWHQWD�H�VHWH�FHQWDYRV��
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7DEHOD����7DEHOD�GH�FXVWR�GH�)RUQHFLPHQWR�GR�&%84�H�GR�55��&�SDUD�UHVWDXUDomR�DVIiO-
WLFD�FRP�tQGLFHV�(023�5-

�)RQWH��$UTXLYR�3HVVRDO�������

� &RP�LVVR�WXGR��R�FXVWR�WRWDO��PRVWUDGR�QD�WDEHOD����p�R�YDORU�TXH�XP�
yUJmR�S~EOLFR�JDVWD�SDUD�ID]HU�HVVH�WLSR�GH�VHUYLoR�p�GH�����������VHWH�PLO�
RLWRFHQWRV�H�YLQWH�UHDLV�H�GR]H�FHQWDYRV���FRQVLGHUDQGR�XP�%�'�,��GH������
���LVVR�SDUD�XP�GLD�GH�WUDEDOKR��(QWmR�QmR�p�MXVWR�R�VHUYLoR�S~EOLFR�SDJDU�
HVVD�FRQWD�GDV�FRQFHVVLRQiULDV�TXH�ID]HP�LVVR�SDUD�VHX�SUySULR�OXFUR��WHULD�
TXH�WHU�XPD�¿VFDOL]DomR�PDLV�ULJRURVD�HQWRUQR�GLVVR�

7DEHOD����7DEHOD�GH�FXVWR�WRWDO�H�FXVWR�FRP�%�'�,�

 

)RQWH��$UTXLYR�3HVVRDO�������

4. CONCLUSÃO

1HVWH�DUWLJR��IRL�YLVWR�DV�SDWRORJLDV�TXH�SRGHP�HVWDU�SUHVHQWHV�QDV�UR-
GRYLDV�� YLDV�� DYHQLGDV� H� UXDV�� GHSHQGHQGR� GD� H[HFXomR� SDYLPHQWR�

GHVGH� R� VXEOHLWR�� RX� SDWRORJLDV� GHYLGR� D� YLGD� ~WLO� GR� DVIDOWR�� RX� GHYLGR�
PDQXWHQomR�GH�UHGHV�RX�LPSODQWDomR�GH�QRYDV�UHGHV�
� &RPR�TXDVH� WXGR� QR�%UDVLO� D�PDQXWHQomR� QmR� p� YLVWR� FRPR�SUL-
PRUGLDO�SDUD�FRQVHJXLU�TXH�D�YLGD�~WLO�GDTXHOH�VHUYLoR�RX�SDWULP{QLR�VHMD�
DXPHQWDGD��1D�PDLRULD�GRV�FDVRV�VmR�PHGLGDV�SDOLDWLYDV�GH�UHVWDXUDomR�RX�
GH�PDQXWHQomR�FRUUHWLYD��,VVR�QmR�VHULD�GLIHUHQWH�FRP�D�SDYLPHQWDomR�DV-
IiOWLFD��RQGH�SRGH�VH�GLPLQXLU�GR�Q~PHUR�GH�SDWRORJLD�DSUHVHQWDGRV�QHVVHV�



268
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

DQRV��FRPR�WHFQRORJLDV�TXH�DV�GLPLQXtVVH�
� 2�XVXDO�p�IHLWR�UHSDURV�HP�SDYLPHQWRV�Mi�QR�¿QDO�GD�VXD�YLGD�~WLO�
GR�TXH�H[HFXWDU�XPD�QRYD�SDYLPHQWDomR��RQGH�VH�SUH]D�R�VLPSOHV�H�PDLV�
EDUDWR�D�FXUWR�SUD]R�VHP�SHQVDU�DR�ORQJR�SUD]R�
1R�FDVR�GH�GHPROLomR�DVIiOWLFD�SRU�LQWHUPpGLR�GH�PDQXWHQo}HV�H�LPSODQ-
WDo}HV�GH�UHGHV�VXEWHUUkQHDV��TXH�ID]�QHFHVViULR�D�GHPROLomR�GR�SDYLPHQWR�
DVIiOWLFR��DV�SUHIHLWXUDV�GR�HVWDGR�GR�5LR�GH�MDQHLUR�SUHFLVDP�GH�PDLV�¿VFD-
OL]Do}HV�PDLV�GXUDV��SDUD�¿VFDOL]DU�HVVH�WLSR�GH�VHUYLoRV��TXH�KRMH�p�LQH¿-
FLHQWH�GHYLGR�DRV�SRXFRV�SUR¿VVLRQDLV�QHVVH�VHJPHQWR�QRV�yUJmRV�S~EOLFRV�

REFERÊNCIAS BILIOGRÁFICAS

%$/%2�� -��7�� 3DYLPHQWDomR�$VIiOWLFD��PDWHULDLV�� SURMHWRV� H� UHVWDXUDomR��
6mR�3DXOR��2¿FLQD�GH�7H[WRV�������

%(518&&,��/��%���0277$��/��0��*���&(5$77,��-��$��3���62$5(6��-��%���
3DYLPHQWDomR�DVIiOWLFD�±�IRUPDomR�EiVLFD�SDUD�HQJHQKHLURV�����HG��5LR�GH�
-DQHLUR��3(752%5$6��$%('$���������

%5$6,/��'HSDUWDPHQWR�1DFLRQDO�GH�,QIUDHVWUXWXUD�GH�7UDQVSRUWHV��0DQXDO�
GH�5HVWDXUDomR�SDYLPHQWRV�DVIiOWLFRV�SXEOLFDomR�,35������5LR�GH�-DQHLUR��
����� 'LVSRQtYHO� HP�� �KWWS���ZZZ��GQLW�JRY�EU�LSUBQHZ�����&DUTXLYRVB
LQWHUQHW��&LSU��&LSUBQHZ��&PDQXDLV��&0DQXDOBGHB5HVWDXUDFDR�
SGI!��$FHVVR�HP�����GH�DEULO�GH������

%5$6,/��'HSDUWDPHQWR�1DFLRQDO�GH�,QIUDHVWUXWXUD�GH�7UDQVSRUWHV��1RUPD�
'1,7������������7(5�'1,7�'HIHLWRV�QRV�SDYLPHQWRV�ÀH[tYHLV�H�VHPL�Ut-
JLGRV�7HUPLQRORJLD��5LR�GH�-DQHLUR�������

%5$6,/��'HSDUWDPHQWR�1DFLRQDO�GH�,QIUDHVWUXWXUD�GH�7UDQVSRUWHV��0DQXDO�
GH�SDYLPHQWDomR�����HG��5LR�GH�-DQHLUR��,35���������,35�3XEO�������

0$548(6��2�/�*�� 3DYLPHQWDomR�751������1RWDV� GH� DXOD� GD� GLVFLSOL-
QD��0LQDV�*HUDLV������'LVSRQtYHO�HP����KWWS���ZZZ�XIMI�EU�SDYLPHQWDFDR�
¿OHV���������1RWDV�GH�$XOD�3URI��*HUDOGR�SGI!��$FHVVR�VHWHPEUR�������

35()(,785$�'(� %(/2�+25,=217(��0DQXDO� 3UiWLFR� GH� 2SHUDo}HV�
7DSD�%XUDFRV�� ������'LVSRQtYHO� HP��� KWWS���PDWR]LQKRV�PJ�JRY�EU�XSOR-
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DGV�OLFLWDFDR�0DQXDO�3UDWLFR�68'(&$3�SGI!�� $FHVVR� HP� 1RYHPEUR� GH�
�����

52&+$��5��6��3DWRORJLDV� GH�SDYLPHQWRV� DVIiOWLFRV� H� VXDV� UHFXSHUDo}HV��
HVWXGR�GH�FDVR�GD�$YHQLGD�3LQWR�GH�$JXLDU��6DOYDGRU���������

5266,��$��&��(WDSDV�GH�XPD�2EUD�GH�3DYLPHQWDomR�H�'LPHQVLRQDPHQWR�
GH�3DYLPHQWR�SDUD�XPD�9LD�QD�,OKD�GR�)XQGmR��7UDEDOKR�GH�FRQFOXVmR�GH�
FXUVR�GH�HQJHQKDULD�FLYLO��8QLYHUVLGDGH�)HGHUDO�GR�5LR�GH�-DQHLUR��5LR�GH�
-DQHLUR�������

52�$1'(5621� (1*,1((5,1*�� 3URMHWR� GH� SDYLPHQWR� UtJLGR� YHUVXV�
ÀH[tYHO��������'LVSRQtYHO�HP���KWWSV���ZZZ�URDQGHUVRQ�FRP������������
ULJLG�YHUVXV�ÀH[LEOH�SDYHPHQW�GHVLJQ�!���$FHVVR����GH�RXWXEUR�GH������
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CAPÍTULO XV

PATOLOGIAS DO AÇO NA CONSTRUÇÃO: FALHAS 
NO PROCESSO CONSTRUTIVO E RECOMENDA-
ÇÕES

Mauricio da Silva Gregorio 

Eloan Marlon dos Reis Moreira

Bruno Matos de Farias

Rachel Cristina Santos Pires

RESUMO

AV�SDWRORJLDV��FRUURVmR��QR�PDWHULDO�PHWiOLFR�VmR�SURYRFDGDV�SHOD�GH¿-
FLrQFLD�GH�GUHQDJHP�GDV�iJXDV�SOXYLDLV��SURMHWRV�TXH�QmR�DWHQGHP�DV�

QRUPDV�H[LJLGDV��R�TXH�SHUPLWH�R�DFXPXOR�GH�XPLGDGH�H�GH�DJHQWHV�DJUHV-
VLYRV�FRPR�VDLV�VRO~YHLV��SURWHomR�DQWLFRUURVLYD�LQH¿FLHQWH��H[FHVVR�GH�GH-
IRUPDo}HV��FDXVDGRV�SRU�VREUHFDUJD�QD�HVWUXWXUD�HP�DoR��ÀDPEDJHP�JOREDO�
RX�ORFDO��TXH�p�UHVXOWDQWH�GH�XP�PRGHOR�HVWUXWXUDO�LQFRUUHWR��GH¿FLHQWH�QR�
VHX�HQULMHFLPHQWR�RX�SRVLomR�FRUUHWD�GD�SHoD�FRQIRUPH�R�PHOKRU�PRPHQWR�
GH�LQpUFLD�TXH�SRGH�QmR�WHU�VLGR�FRQVLGHUDGR�HP�SURMHWR�GH�FiOFXOR��IUDWXUD�
GDV� SHoDV� GHYLGR� D� GHWDOKHV� GH� SURMHWRV� LQDGHTXDGRV�� GHIHLWR� QR� SURFHV-
VR�GH�VROGD�H�PDQXWHQomR�SUHYHQWLYD�H¿FD]��2�ULVFR�GH�FRUURVmR�LPSDFWD�
GLUHWDPHQWH�QD�HVFROKD�GD�HVWUXWXUD�PHWiOLFD�FRPR�VROXomR��PHVPR�WHQGR�
LQ~PHUDV�YDQWDJHQV�VREUH�R�FRQFUHWR��&RPR�SDUWH�GHVWD�SURSRVWD�LQFOXL�VH�R�
OHYDQWDPHQWR�GDV�SDWRORJLDV�H�SRVVtYHLV�VROXo}HV�TXH�SRVVDP�VHU�XWLOL]DGDV�
QD�UHFXSHUDomR�GH�HVWUXWXUDV�HP�DoR��WHQGR�FRPR�PHWRGRORJLD�OHYDQWDPHQ-
WR�ELEOLRJUi¿FR�H�HVWXGR�GH�FDPSR�
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1. INTRODUÇÃO

(PERUD�VHMD�PDLV�DQWLJD�TXH�R�FRQFUHWR��D�HVWUXWXUD�PHWiOLFD�YROWRX�D�
VHU�HPSUHJDGD�HP�PDLRU�HVFDOD��SHOD�FRQVWUXomR�FLYLO�EUDVLOHLUD��DSHQDV�

HP�PHDGRV�GRV�DQRV�����+RMH�FRP�D�GHPDQGD�GD�FRQVWUXomR�FUHVFHQGR�H�
R�DXPHQWR�GR�FXVWR�GH� IXQFLRQiULR��RV� LQYHVWLPHQWRV�HP�REUDV�PHWiOLFDV�
FUHVFHUDP�PDLV�GH�����QD�SDUWLFLSDomR�GD�HVWUXWXUD�PHWiOLFD�QD�FRQVWUXomR��
�&%&$��������
� $�HYROXomR�GD�VRFLHGDGH�KXPDQD�VHPSUH�HVWHYH�UHODFLRQDGD�FRP�R�
VXUJLPHQWR�GH�QRYDV�WHFQRORJLDV��VHQGR�SRVVtYHO�FRUUHODFLRQDU�FDGD�JUDQGH�
SHUtRGR� GH� GHVHQYROYLPHQWR� GD� KXPDQLGDGH� FRP� D� GHVFREHUWD� GH� QRYRV�
PDWHULDLV��3$9$1$7,��������
� 2�IHUUR��PDWHULDO�FRP�JUDQGH�LPSRUWkQFLD�QD�FRQVWUXomR��p�XP�PHWDO�
REWLGR�HP�VLGHU~UJLFDV�SRU�PHLR�GRV�PLQpULRV�GH�IHUUR��VHQGR�R�TXDUWR�HOH-
PHQWR�PDLV�DEXQGDQWH�QD�FURVWD�WHUUHVWUH��3$9$1$7,��������
� 2V�FKDPDGRV�DoRV�HVWUXWXUDLV��RV�DoRV�XWLOL]DGRV�QD�FRQVWUXomR��VmR�
DTXHOHV�TXH��DV�VXDV�SURSULHGDGHV�GH�GXFWLOLGDGH��UHVLVWrQFLD��HQWUH�RXWUDV��
VmR� XWLOL]DGRV� HP� HOHPHQWRV� TXH� WHP� D� FDUDFWHUtVWLFD� GH� VXSRUWDU� FDUJDV��
7HP�UHVSDOGR�QDV�QRUPDV�GH�GLPHQVLRQDPHQWR�$,6,�/5)'��$,6&�/5)'�H�
$%17�1%5�������WHQGR�GLYHUVDV�FODVVL¿FDo}HV��2�FRPSRUWDPHQWR�GR�DoR�
p�GH¿QLGR�SHODV�SURSULHGDGHV�PHFkQLFDV�TXDQGR�VXMHLWR�D�HVIRUoRV�TXH�GH-
WHUPLQDP�D�FDSDFLGDGH�GH�UHVLVWrQFLD�GR�PDWHULDO�WUDQVPLWLQGR�RV�HVIRUoRV�
DSOLFDGRV�SDUD�QmR�KDYHU�GHIRUPDomR�RX�UXSWXUD��7(2%$/'2���������
� $�&RUURVmR�p�XP�IDWRU�TXH�WHP�TXH�VHU�REVHUYDGR�QD�XWLOL]DomR�GR�
DoR��p�D�DOWHUDomR�TXtPLFR�ItVLFD�TXH�XPD�VXEVWDQFLD�VRIUH�GHYLGR�j�UHDomR�
FRP�R�VHX�PHLR��&RP�HVVDV�DOWHUDo}HV�R�DoR�VH�WUDQVIRUPD�HP�FRPSRVWRV�
TXtPLFRV�LJXDLV�DR�PLQpULR�GH�IHUUR��ID]HQGR�TXH�R�PDWHULDO�WHQKD�SHUGD�GH�
FDUDFWHUtVWLFDV�LPSRUWDQWHV�FRPR�HODVWLFLGDGH��UHVLVWrQFLD�PHFkQLFD��GXFWLOL-
GDGH��HQWUH�RXWUDV��WHQGR�WDPEpP�UHGXomR�GH�VHomR�UHVLVWHQWH��1R�DoR��VH�Gi�
SRU�FRUURVmR�HOHWUROtWLFD�RX�TXtPLFD��VHQGR�D�SULPHLUD�FRP�PDLV�IUHTXrQFLD��
'HYHQGR�HYLWDU�VROXo}HV�HUUDGDV�QD�DQiOLVH�GR�SURMHWR��SUHMXGLFDQGR�SRVWH-
ULRUPHQWH�D�HVWUXWXUD��',$6��������



C
A

PÍ
TU

LO
 X

V
 - 

PA
TO

LO
G

IA
S 

D
O

 A
Ç

O
 N

A
 C

O
N

ST
R

U
Ç

Ã
O

: F
A

LH
A

S 
N

O
 P

R
O

C
ES

SO
 C

O
N

ST
R

U
TI

V
O

 E
 R

EC
O

M
EN

D
A

Ç
Õ

ES

273

� 2�HIHLWR�FRUURVLYR�p�LQLPLJR�GD�HVWUXWXUD�PHWiOLFD��JHUDQGR�FXVWRV�
H� LQVHJXUDQoD�QD�KRUD�GH�VXD�HVFROKD�FRPR�VROXomR�FRQVWUXWLYD��SRU�HVVH�
PRWLYR�HVVH�DVVXQWR�GHYH�VHU�GLVFXWLGR�HP�ODUJD�HVFDOD�SDUD�HVFODUHFHU�VXDV�
SRVVtYHLV�FDXVDV�
� $�PHWRGRORJLD�DSOLFDGD�SDUD�HVWH�HVWXGR�� VHUi�DWUDYpV�GH� OHYDQWD-
PHQWR�ELEOLRJUi¿FR�H�HVWXGR�GH�FDPSR��DRQGH�VHUi�SURSRVWR�VROXo}HV�SDUD�
HYLWDU�SRQWRV�GH�SRQWRV�GH�FRUURVmR��1R�FDPSR��VHUmR�DQDOLVDGDV�DV�SDWR-
ORJLDV�GHVFULWDV�DEDL[R�H�SURSRQGR�SRVVtYHLV�Do}HV�SDUD�D�SUHVHUYDomR�GD�
HVWUXWXUD�PHWiOLFD��TXH�GHSHQGH�GHVGH�VXD�FRQFHSomR��SDVVDQGR�SHOR�GHVHQ-
YROYLPHQWR�GR�SURMHWR��IDEULFDomR��PRQWDJHP�H�XPD�PDQXWHQomR�SUHYHQWL-
YD�H¿FD]�
� 1HVWH�HVWXGR��VHUi�DSUHVHQWDGR�R�UHJLVWUR�GDV�DQRPDOLDV�HQFRQWUDGDV�
H�R�OHYDQWDPHQWR�GDV�SRVVtYHLV�FDXVDV��&RP�EDVH�QRV�GDGRV�GH�FDPSR��VH-
UmR�DERUGDGDV�DV�SDWRORJLDV�FRQVWDWDGDV��SURYHQLHQWHV�GH�FRUURVmR��DWDTXH�
SRU�VDLV�VRO~YHLV��IDOKDV�GH�SODQHMDPHQWR��PRQWDJHP�H�PDQXWHQomR�LQFRUUH-
WD�
2�REMHWLYR�SULQFLSDO�GHVWH�HVWXGR��p�GHWDOKDU�R�Pi[LPR�SRVVtYHO�GH�IDOKDV�
TXH�SRVVDP�PRVWUDU�SRQWRV�GH�FRUURVmR��FRP�HVWHV�GDGRV��DX[LOLDU�HP�VXD�
FRQVHUYDomR�SDUD�SRGHU�REWHU�XPD�PDLRU�YLGD�GD�HVWUXWXUD�

2. REVISÃO BIBLIOGRÁFICA
2.1 Características das Estruturas 

([LVWHP�PDLV�GH������WLSRV�GH�DoRV�GLIHUHQWHV�H�FHUFD�GH�����GHOHV�WL-
YHUDP�VHX�GHVHQYROYLPHQWR�~OWLPRV����DQRV��2V�DoRV�FDUERQR�WrP�HP�

VXD�FRPSRVLomR�TXDQWLGDGHV�GH�HOHPHQWRV�TXtPLFRV�OLPLWDGRV��TXH�p�DMXV-
WDGR�FRQIRUPH�XWLOL]DomR��2�PDLRU�LQWHUHVVH�¿FD�QRV�DoRV�HVWUXWXUDLV�GH�DOWD�
H�PpGLD�UHVLVWrQFLD�PHFkQLFD��HVVH�WHUPR�p�GHVLJQDWLYR�D�WRGRV�RV�DoRV��TXH�
GHYLGR�j�VXD�GXFWLELOLGDGH��UHVLVWrQFLD�H�GHPDLV�SURSULHGDGHV��VmR�XWLOL]DGDV�
SDUD�SHoDV�QD�FRQVWUXomR�TXH�HVWmR�VXMHLWDV�D�FDUUHJDPHQWR��&%&$��������
0XLWDV�FDUDFWHUtVWLFDV�GRV�DoRV�VmR�GHWHUPLQDGDV�SHOD�VXD�FRPSRVLomR�TXt-
PLFD��XWLOL]DGDV�HP�DSOLFDo}HV�HVWUXWXUDLV��R�TXH�SHUPLWH�VXDV�TXDOLGDGHV�
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PHFkQLFDV��SURSULHGDGHV�GLIHUHQFLDGDV�FRP�YDULDo}HV�SHTXHQDV�GRV�FRP-
SRQHQWHV�GHVVH�PDWHULDO��2V�DoRV�VmR�OLJDV�TXH�FRQWHP�IHUUR�H�QR�Pi[LPR�
���GH� FDUERQR�QD� VXD� FRPSRVLomR�� HPERUD� HVVH� YDORU� QRUPDOPHQWH�QmR�
SDVVD�GH�����SDUD�HYLWDU�DVVLP�VXD�GXUH]D��IDFLOLWDQGR�H�SRVVLELOLWDQGR�VXD�
DSOLFDomR��2XWURV�HOHPHQWRV�TXH�FRPS}HV�HVVH�PDWHULDO�VmR�R�VLOtFLR��6L���R�
PDQJDQrV��0Q���R�HQ[RIUH��6��H�R�IyVIRUR��3���TXH�VmR�HOHPHQWRV�TXH�UHVXO-
WDP�GR�SURFHVVR�GH�ODPLQDomR��7(2%$/'2���������
� (OHV� VH� GLIHUHQFLDP�VH� HQWUH� VL� SHOR� WDPDQKR�� IRUPD�� FRPSRVLomR�
TXtPLFD�H�WDPDQKR�GRV�JUmRV��6XD�FRPSRVLomR�SRGH�VHU�DOWHUDGD�GH�DFRUGR�
FRP�R�LQWHUHVVH�GH�VXD�XWLOL]DomR��REWHQGR�DoRV�FRP�GLIHUHQWHV�UHVLVWrQFLDV��
GXFWLELOLGDGH�VROGDELOLGDGH��UHVLVWrQFLD�D�FRUURVmR�DWPRVIpULFD�HQWUH�RXWURV�
�)(55$=��������
� $�UHVLVWrQFLD�D� WUDomR�p�PHGLGD�SHOD�IRUoD�QHFHVViULD�SDUD�JHUDU�D�
TXHEUD�SRU�HVWLUDPHQWR�GR�PDWHULDO��$�'XUH]D�p�D�SURSULHGDGH�FDUDFWHUtVWLFD�
GR�PDWHULDO�VyOLGR��TXH�H[SUHVVD�VXD�UHVLVWrQFLD�D�GHIRUPDo}HV�SHUPDQHQWH��
VHQGR�GLUHWDPHQWH�UHODFLRQDGD�FRP�D�IRUoD�GH�OLJDomR�GRV�iWRPRV��$�SULQ-
FLSDO�PDQHLUD�GH�DYDOLDU�D�GXUH]D�FRQVLVWH�HP�YHUL¿FDU�D�UHVLVWrQFLD�TXH�D�
VXSHUItFLH�GR�PDWHULDO�RIHUHFH�j�SHQHWUDomR�GH�XPD�SHoD�GH�PDLRU�GXUH]D�
�52'5,*8(6��������
� $� GXFWLOLGDGH� SRGH� VHU� GHVFULWD� FRPR� D� FDSDFLGDGH� TXH� RV� FHUWRV�
WLSRV�GH�PDWHULDLV�DSUHVHQWDP�GH�GHIRUPDU�VHP�URPSHU��3RGH�VHU�PHGLGR�
SRU�PHLR�GR�DORQJDPHQWR�RX�GD�HVWULFomR��RX�VHMD��UHGXomR�QD�iUHD�GH�VH-
omR�WUDQVYHUVDO�GR�FRUSR�GH�SURYD��4XDQWR�PDLV�G~FWLO�R�DoR��PDLRU�VHUi�D�
UHGXomR�GH�iUHD�RX�DORQJDPHQWR�DQWHV�GD�UXSWXUD��$�GXFWLOLGDGH�WHP�JUDQGH�
LPSRUWkQFLD�GHYLGR�j�DSOLFDomR�HP�REUDV�PHWiOLFDV��52'5,*8(6��������
$V�SULQFLSDLV�FDUDFWHUtVWLFDV�GRV�DoRV�SDUD�DSOLFDomR�HVWUXWXUDO�VmR��ERP�HV-
FRDPHQWR��ERD�WHQDFLGDGH��VROGDELOLGDGH��KRPRJHQHLGDGH��SRGH�VHU�FRUWDGR�
SRU�FKDPD�VHP�HQGXUHFHU��DOpP�GH�XPD�H[FHOHQWH�WUDEDOKDELOLGDGH�HP�FRUWH��
GREUD�H�IXUDo}HV��VHP�DSUHVHQWDU�GHIHLWRV��&%&$��������
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2.2. Principais Patologias

2�WHUPR��SDWRORJLD��p�GHULYDGR�GR�JUHJR��SDWKRV���GRHQoD��H�ORJLD���FLrQ-
FLD��HVWXGR��H�VLJQL¿FD��HVWXGR�GD�GRHQoD���3RGH�VH�DWULEXLU�SDWRORJLD�

DR�HVWXGR�GRV�GDQRV�RFRUULGRV�DR�PDWHULDO�GHYLGR�D�H[SRVLomR�H�DomR�GH�
PHLRV�H[WHUQRV��/277(50$11��������
� $�FRUURVmR�FRQVLVWH��HP�JHUDO��HP�XP�SURFHVVR�HVSRQWkQHR�SUHVHQ-
WH� QDV�PDLV�YDULDGDV� DWLYLGDGHV��(VWH�SURFHVVR�SRGH� VHU� GH¿QLGR� FRPR�R�
IHQ{PHQR�UHVXOWDQWH�GD�DomR�TXtPLFD�RX�HOHWURTXtPLFD�GH�XP�PHLR�VREUH�
XP�GHWHUPLQDGR�PDWHULDO��VHQGR�XVXDOPHQWH�DVVRFLDGR�DRV�PHWDLV��SRUpP�
SRGHQGR�RFRUUHU� HP�PDWHULDLV� QmR�PHWiOLFRV� FRPR�FRQFUHWR� H� SROtPHURV�
�*(17,/��������
� 2V�SURFHVVRV�GH�FRUURVmR�GH�PHWDLV�HQYROYHP�XPD�JUDQGH�YDULHGD-
GH�GH�PHFDQLVPRV�TXH��FRQWXGR��SRGHP�VHU�UHXQLGRV�HP�TXDWUR�JUXSRV��FRU-
URVmR�HP�PHLRV�DTXRVRV��R[LGDomR�H�FRUURVmR�TXHQWH��FRUURVmR�HP�PHLRV�
RUJkQLFRV�H�FRUURVmR�SRU�PHWDLV�OtTXLGRV��$�FRUURVmR�HP�PHLRV�DTXRVRV�p�D�
PDLV�IUHTXHQWH��YLVWR�TXH�D�PDLRULD�GRV�IHQ{PHQRV�GH�FRUURVmR�RFRUUH�QR�
PHLR�DPELHQWH��QR�TXDO�D�iJXD�p�R�PDLV�LPSRUWDQWH�VROYHQWH��:2/<1(&��
������
� $�GHWHULRUDomR�FDXVDGD�SHOD�LQWHUDomR�ItVLFR�TXtPLFD�HQWUH�R�PDWH-
ULDO�H�R�VHX�PHLR�RSHUDFLRQDO�FDXVD�DOWHUDo}HV�SUHMXGLFLDLV�H�LQGHVHMiYHLV��
WDLV�FRPR�GHVJDVWH��YDULDo}HV�TXtPLFDV�RX�PRGL¿FDo}HV�HVWUXWXUDLV��WRUQDQ-
GR�LQDGHTXDGR�D�XWLOL]DomR�GR�PDWHULDO��*(17,/��������
� 'HVVD�IRUPD��TXDQGR�DFRQWHFH�R�GHVJDVWH�GR�PHWDO�GHYLGR�DR�IHQ{-
PHQR�GH�R[LGDomR�� LQLFLD�VH�D�FRUURVmR��(P�XP�FLFOR�YLFLRVR��RFRUUH�XP�
PDLRU�GHVSUHQGLPHQWR�GR�PHWDO��TXH�YDL�¿FDQGR�PDLV�H[SRVWR�DRV�GDQRV�
FDXVDGRV� SHOR� FRQWDWR� FRP�D� DWPRVIHUD�� 6H� R�PHWDO� FRQWDU� FRP� IHUUR� QD�
FRPSRVLomR�Gi�VH�LQtFLR�j�IHUUXJHP��4XDQGR�HVWmR�R[LGDGRV�H�FRUURtGRV��RV�
PHWDLV�IHUURVRV�FRPHoDP�D�JHUDU�R�KLGUy[LGR�IHUURVR��H�VXD�FDPDGD�DYHUPH-
OKDGD�FRQKHFLGD�FRPR�IHUUXJHP��$�IHUUXJHP�GHVWUyL�D�UHVLVWrQFLD�GR�PHWDO�
H��GHSHQGHQGR�GH�VXD�DPSOLWXGH��LQYLDELOL]D�D�UHFXSHUDomR��%,632��������
48,0$7,&��������
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� &RUURVmR�SRU�SLWHV��GR�LQJOrV�SLW���SRoR��RX��FRYD���p�XPD�IRUPD�
GH�FRUURVmR�ORFDOL]DGD�TXH�FRQVLVWH�QD�IRUPDomR�GH�SHTXHQDV�FDYLGDGHV�GH�
SURIXQGLGDGH�FRQVLGHUiYHO�H�R�PDLV�LPSRUWDQWH��VLJQL¿FDWLYD�IUHQWH�D�HVSHV-
VXUD�GR�PDWHULDO��2FRUUH�GH�PDQHLUD�H[WUHPDPHQWH�GHWHUPLQDGD��SRGHQGR��
SRUWDQWR��VHU�FKDPDGD�GH�SXQWLIRUPH��QmR�DSUHVHQWDQGR�DWDTXH�QR�PDWHULDO�
FLUFXQGDQWH��*(17,/��������
� &RUURVmR�SRU�FRQFHQWUDomR�GLIHUHQFLDO�p�D�YDULDomR�GH�GHWHUPLQDGRV�
FRPSRQHQWHV�QR�PHLR�QR�TXDO�R�PDWHULDO�HVWi�SHUPDQHQWHPHQWH�RX�PHVPR�
HYHQWXDOPHQWH�LPHUVR��HP�FRQWDWR��SURYRFD�LJXDOPHQWH�DomR�FRUURVLYD��6HX�
PHFDQLVPR�GH� DomR� p� D� IRUPDomR�GH�SLOKDV� GH� FRQFHQWUDomR� L{QLFD�GLIH-
UHQFLDO�H�SLOKDV�GH�DHUDomR�GLIHUHQFLDO��(VVD�FRUURVmR�SRGH�VHU�GLYLGLGD�HP�
FRUURVmR�SRU�FRQFHQWUDomR�L{QLFD�GLIHUHQFLDO��DVVRFLDGD�FRP�D�YDULDomR�GH�
GHWHUPLQDGDV�FRQFHQWUDo}HV�L{QLFDV�SURSULDPHQWH�GLWDV�GR�PHLR��D�FRUURVmR�
SRU�DHUDomR�GLIHUHQFLDO��YDULDQGR�D�FRQFHQWUDomR�GH�GHWHUPLQDGRV�JDVHV�GD�
DWPRVIHUD�JDVRVD�TXDQGR�WRFD�R�PDWHULDO��D�FRUURVmR�HP�IUHVWDV��RFDVLRQDGD�
SRU�FRQ¿JXUDomR�JHRPpWULFD�GR�PDWHULDO�FRUURVtYHO��TXH�SRVVLELOLWD�D�IRU-
PDomR�GH�YDULDo}HV�GH�FRQFHQWUDomR�RX�GH�DHUDomR�H�SHOR�PHVPR�PRWLYR��D�
FRUURVmR�¿OLIRUPH��PDV�DVVRFLDGD�D�FRQ¿JXUDo}HV�GRV�UHYHVWLPHQWRV�DSOLFD-
GRV��FRPR�SLQWXUD��*(17,/��������
� &RUURVmR�JDOYkQLFD�p�R�FRQWDWR�HOpWULFR�HQWUH�PDWHULDLV�GLIHUHQWHV��$�
LQWHQVLGDGH�GHVWD�FRUURVmR�VHUi�SURSRUFLRQDO�j�GLVWkQFLD�HQWUH�RV�YDORUHV�GRV�
PDWHULDLV�HQYROYLGRV�QD�WDEHOD�GH�SRWHQFLDLV�HOHWURTXtPLFRV��HP�RXWUDV�SD-
ODYUDV��QD��QREUH]D��GRV�PDWHULDLV��([HUFH�LQÀXrQFLD�QHVWH�WLSR�GH�FRUURVmR�
D�SURSRUFLRQDOLGDGH�HQWUH�DV�iUHDV�DQyGLFD�H�FDWyGLFD��7DO�SURSRUomR�GHYHUi�
VHU�PDLRU�SRVVtYHO�FRP�YLVWDV�D�VH�REWHU�D�PtQLPD�FRUURVmR�QD�iUHD�DQyGLFD�
DOLDGD�j�VXD�XQLIRUPLGDGH��$//(1�HW�DO���������
� $�ÀDPEDJHP�RX�HQFXUYDGXUD�RFRUUH�HP�SHoDV�HVEHOWDV� �SHoDV�QD�
TXDO�D�iUHD�GH�VHomR�WUDQVYHUVDO�p�SHTXHQD�HP�UHODomR�DR�VHX�FRPSULPHQWR���
TXDQGR�VmR� VXEPHWLGDV�D�XP�HVIRUoR�GH�FRPSUHVVmR�D[LDO��$�ÀDPEDJHP�
DFRQWHFH�TXDQGR�D�SHoD�VRIUH�ÀH[mR�WUDQVYHUVDOPHQWH�GHYLGR�j�FRPSUHVVmR�
D[LDO��$�ÀDPEDJHP�p�XPD�LQVWDELOLGDGH�HOiVWLFD��DVVLP��D�SHoD�SRGH�SHUGHU�
VXD�HVWDELOLGDGH�PHVPR�VH�Mi�WLYHU�DWLQJLGR�R�VHX�HVFRDPHQWR��(VWH�FRODSVR�
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RFRUUHUi�VHPSUH�HP�WRUQR�GR�HL[R�GH�PHQRU�PRPHQWR�GH�LQpUFLD�GH�VXD�VH-
omR�WUDQVYHUVDO��0(/&21,$1���������
� &RUURVmR�DWPRVIpULFD�VmR�IDWRUHV�TXH�LQÀXHQFLDP�QD�VXD�DomR�FRU-
URVLYD��FRUURVLYLGDGH��VmR��D�WHPSHUDWXUD��TXH�DOWHUD�D�YHORFLGDGH�GDV�UHD-
o}HV�TXtPLFDV��D�FKXYD��TXH�ODYD�D�VXSHUItFLH�GH�LPSXUH]DV��SDUWLFXODGRV��H�
DUUDVWD�SURGXWRV�TXH�RIHUHFHP�SURWHomR��H�R�YHQWR��TXH�DOWHUD�D�FRPSRVLomR�
UHODWLYD�GRV�SROXHQWHV�GR�DU��*(17,/��������*(0(//,��������

2.2. Hipóteses geradas no processo de patologia no aço 

A KLSyWHVH�JHUDGD�QR�SURFHVVR�GH�SDWRORJLD�GR�DoR�FRQVLVWH�QD�GLVFULomR�GH�SRVVtYHLV�HUURV�TXH�LQÀXHQFLDP�GLUHWDPHQWH�QD�TXDOLGDGH�H�UHVLV-
WrQFLD��SRGHQGR�FRQGHQDU�WRGD�D�HVWUXWXUD��3$9$1$7,��������
� $�LQWHJUDomR�HQWUH�SURMHWR��IDEULFDomR�H�PRQWDJHP��p�GH�PXLWD�LP-
SRUWkQFLD��RQGH�GHYHUmR�VHU�GLVFXWLGDV�DV�VROXo}HV�GH�SURMHWRV�H�DV�FDUDF-
WHUtVWLFDV�GDV�SHoDV�IDEULFDGDV��GH�WDO�VRUWH�D�VH�HYLWDU�QD�PRQWDJHP�D�QmR�
GLVSRQLELOLGDGH� GH� HTXLSDPHQWRV�� FXVWR� H[FHVVLYR�� LQFRPSDWLELOLGDGH� GD�
VHTXrQFLD� FRQVWUXWLYD�� DOWHUDomR� QR� HVTXHPD� HVWiWLFR�� �5$$'� -Ò1,25��
������
� $V�HVWUXWXUDV�PHWiOLFDV�UHTXHUHP�FXLGDGRV�QR�PRPHQWR�GD�FRQFHS-
omR�GR�SURMHWR��GHWDOKDPHQWR�GDV�OLJDo}HV�H�WUDWDPHQWRV�GH�SUHYHQomR���)D-
OKDV�QR�VHX�FXPSULPHQWR�RULJLQDP�SUREOHPDV� IUHTXHQWHV��FRPR�FRUURVmR�
GRV�HOHPHQWRV�UHVLVWHQWHV�H�XPD�PHQRU�VHJXUDQoD�j�LQFrQGLRV��2XWUR�JUDQGH�
SUREOHPD�HQIUHQWDGR�p�D�DXVrQFLD�GH�ORFDLV�LQFHVVtYHLV�SDUD�R�DSHUWR�GRV�SD-
UDIXVRV��3DUD�UHDOL]DU�XPD�OLJDomR��p�SUHFLVR�FRORFDU�R�SDUDIXVR�QR�IXUR��DV�
)DOKDV�QR�*DEDULWR�GH�)XUDomR�VmR�RFDVLRQDGRV�SRU�JDEDULWRV�IHLWRV�HUUDGRV��
GHL[DQGR�RV�SDUDIXVRV�FRP�XPD�IROJD�PDLRU�GR�TXH�D�VROLFLWDGD��GHL[DQGR�
RV�SDUDIXVRV�IROJDGRV��p�XP�HUUR�GLPHQVLRQDO�
� 2V� )XURV� QmR� 3UHYLVWRV� HP� 3URMHWR�� QRUPDOPHQWH� RFRUUH� TXDQGR�
SUHFLVD�SDVVDU�WXEXODo}HV�QmR�SUHYLVWDV�HP�SURMHWR��LVVR�UHGX]�D�VHomR�QR�
DoR��H�D�UHVLVWrQFLD�GRV�SHU¿V��SRGHQGR�FRORFDU�HP�FRODSVR�D�HVWUXWXUD
$�SLQWXUD�p�XPD�WpFQLFD�GH�SURWHomR�DQWLFRUURVLYD�H[LVWHQWH��HOD�WHP�SRU�¿-
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QDOLGDGH�DSOLFDomR�GH�UHYHVWLPHQWRV�DQWLFRUURVLYRV�DWUDYpV�GD�SLQWXUD��VHQ-
GR�XPD�GDV�WpFQLFDV�PDLV�XWLOL]DGDV�SDUD�SURWHomR��D�IDOKD�HP�VXD�DSOLFDomR�
SRGH�JHUDU�SUREOHPDV�QD�SURWHomR�GD�HVWUXWXUD��UHFRPHQGDGR�MDWHDU�H�SLQWDU�
R�PDWHULDO�
� 'HYLGR�jV�FRQGLo}HV�SDUWLFXODUHV�GH�FDGD�REUD��FRPR�DFHVVLELOLGDGH��
WRSRJUD¿D�ORFDO��GLVSRQLELOLGDGH�GH�FDQWHLUR��WLSR�GH�HVWUXWXUD��HQWUH�RXWUDV��
D�PRQWDJHP�HVWDUi�VXMHLWD�D�GHVD¿RV�HVSHFt¿FRV�H�SUySULRV�GH�FDGD�HPSUH-
HQGLPHQWR��6HQGR�DVVLP��GHYH�VHU�HODERUDGR�XP�SODQR�GH�PRQWDJHP�TXH�
FRQWHPSOD� GHVHQKRV� H� GLDJUDPDV� GH�PRQWDJHP�� GHVHQKRV� H� FRQVWLWXLQWHV�
GRV�VXEFRQMXQWRV�GD�HVWUXWXUD��WUHOLoDV���SURJUDPDomR�GH�HPEDUTXH��OLVWD�GH�
H[SHGLomR��GH¿QH�FRPSRVLomR�GH�FDGD�VXEFRQMXQWR�H�PRGR�D�VHU�HQYLDGR�
SDUD�REUD���FURQRJUDPD�H�SUD]R�¿QDO��QR�LQWXLWR�GH�RULHQWDU�WRGR�R�SURFHVVR�
UHODFLRQDGR�DRV�DVSHFWRV�HVSHFt¿FRV�GH�PRQWDJHP��WLSR�GH�HVWUXWXUD�H�FRQ-
FHSo}HV�GH�IDEULFDomR���5$$'�-81,25��������
� 2�6XEGLPHQVLRQDPHQWR�GD�(VWUXWXUD�p�TXDQGR�D�HVWUXWXUD�HVWi�GL-
PHQVLRQDGD�FRP�FDSDFLGDGH�LQIHULRU�D�VROLFLWDGD��RFRUUHQGR�XPD�VREUHFDU-
JD�SRGHQGR�OHYDU�D�WULQFDV�H�UXSWXUD�GH�SRQWRV�GD�HVWUXWXUD�
(PHQGDV� PDOIHLWDV�� JHUDQGR� H[FHQWULFLGDGH� QD� WUDQVPLVVmR� GH� HVIRUoRV��
RFRUUH�PXLWR�HP�SHoDV�HPHQGDGDV�HP�FDQWHLURV�VHP�R�GHYLGR�DFRPSDQKD-
PHQWR�H�GHWDOKDPHQWR�GH�SURMHWR�
� 2�FRQWUROH�GH�TXDOLGDGH�UH~QH�WRGDV�DV�DWLYLGDGHV�TXH�YLVDP�D�SUH-
YHQomR�GH� IDOKDV�GH�SURMHWR�� IDEULFDomR�H�PRQWDJHP��QmR�VH� UHVWULQJLQGR�
VRPHQWH�j�IXQomR�GH�LQVSHomR��$OpP�GD�YHUL¿FDomR�GDV�PDWpULDV�SULPDV��GR�
SURGXWR�HP�IDEULFDomR��GD�PRQWDJHP��GDV�IHUUDPHQWDV�H�GRV�FDOLEUDGRUHV��
LQFOXL�D�LQYHVWLJDomR�GDV�FDXVDV�GRV�GHIHLWRV��D�HVFROKD�GRV�PpWRGRV�H�GRV�
SODQRV�GH�LQVSHomR��D�DQiOLVH�GRV�GDGRV�UHODWLYRV�jV�SHUGDV�H�D�GHWHUPLQDomR�
GR�QtYHO�GH�TXDOLGDGH�GHVHMDGR�QR�PHUFDGR���5$$'�-81,25��������
� 2� DPELHQWH� WHP� XPD� LQÀXrQFLD�PXLWR� JUDQGH� QR� FRPSRUWDPHQWR�
GD�HVWUXWXUD��QR�FDVR�GH�HVWUXWXUDV�H[SRVWDV�DR�WHPSR�H�HVWUXWXUDV�SUy[LPDV�
DR�PDU��WHQGHP�D�WHU�XPD�QHFHVVLGDGH�GH�PDLRU�FXLGDGR�QD�VXD�SURWHomR��
VHQGR�PXLWR�XWLOL]DGR�DoRV�FRPR�R�FRUWHP��TXH�WHP�XPD�UHVLVWrQFLD�PDLRU�
D�FRUURVmR�DWPRVIpULFD��GHYLGR�D�SiWLQD�TXH�R�SURWHJH��3$9$1$7,��������
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3. RECOMENDAÇÕES NA PREVENÇÃO  

2V�SURFHVVRV�FRQVWUXWLYRV�WrP�HYROXtGR��R�DoR�WHP�FRODERUDGR�SDUD�GH-
VHQYROYHU�QRYDV�IRUPDV�FRQVWUXWLYDV��DXPHQWDQGR�D�H¿FiFLD�GH�QRYDV�

WHFQRORJLDV�H�VROXo}HV� WpFQLFDV�SDUD�DXPHQWDU�D�SURGXWLYLGDGH�GDV�REUDV��
&RP�R�DXPHQWR�GDV�HVWUXWXUDV�PLVWDV�H�PHWiOLFDV��RV�FDQWHLURV�WrP�VH�LQ-
GXVWULDOL]DGR��SRUpP�HVVH�VLVWHPD�H[LJH�PDLV�DLQGD�GRV�SUR¿VVLRQDLV�OLJD-
GRV�WDQWR�QD�iUHD�GH�SURMHWR�TXDQWR�H[HFXomR�FRQKHFLPHQWRV�GLIHUHQFLDGRV�
WDQWR�GD� WHRULD�TXDQWR�GD�SUDWLFD�� SDUD� WHU� XP�PHOKRU� DSURYHLWDPHQWR�GD�
FRQVWUXomR��6,/9$��������
� $WXDOPHQWH��H[LVWHP�UHYHVWLPHQWRV��WpFQLFDV�H�DoRV�GHVHQYROYLGRV�
FRP�HOHPHQWRV�TXH�EXVFDP�SURWHJHU�RV�SURGXWRV� IHLWRV�j�EDVH�GH�PHWDLV�
FRQWUD�R�DWDTXH�TXtPLFR�GD�FRUURVmR��SUHYHQLQGR�R�FRQWDWR�HQWUH�R�DJHQWH�
FRUURVLYR�H�R�PHWDO�DWUDYpV�GD�IRUPDomR�GH�XPD�SHOtFXOD�SURWHWRUD��RX��QHX-
WUDOL]DQGR�R�HIHLWR�GR�DJHQWH�DJUHVVRU��6$/(6�HW�DO��������
� $�SURWHomR�FRQWUD�FRUURVmR��UHYHVWLPHQWR�SLQWXUD���YDULD�FRP�R�DP-
ELHQWH�RQGH�D�HVWUXWXUD�VHUi�HPSUHJDGD��(VVHV�SURFHVVRV�GH�UHYHVWLPHQWR�H�
SLQWXUD�SRGHP�ID]HU�GD�GLVFULomR�GR�SURMHWR��FRQIRUPH�DV�QRUPDV�WpFQLFDV��
$�QmR�FRQIRUPLGDGH�QD�REVHUYDomR�GR�SURFHGLPHQWR�GLPLQXL�D�GXUDELOLGD-
GH�GHVVD�HVWUXWXUD�SRGHQGR�DLQGD�LQWHUIHULU�QR�FRPSURPHWLPHQWR�GH�ODMHV�H�
YHGDo}HV��6$/(6�HW�DO��������
� *HRPHWULD�GRV�FRPSRQHQWHV�VmR�6XSHUItFLHV�SODQDV�RX�OLVDV�VmR�GH-
VHMiYHLV��JHRPHWULDV�FXUYDV�VmR�SUHIHUtYHLV�jV�TXH�DSUHVHQWDP�kQJXORV��SRLV�
SRVVLELOLWDP�PHOKRU�XQLIRUPL]DomR�GR�UHYHVWLPHQWR�
� $�XQLmR�HQWUH�FRPSRQHQWHV��D�LQVSHomR�GH�XQL}HV�VROGDGDV�RX�SDUD-
IXVDGDV�p�GH�SULPRUGLDO�LPSRUWkQFLD�SDUD�D�GXUDELOLGDGH�GDV�HVWUXWXUDV��2�
GHVFXLGR�FRP�HVWD�LQWHUIDFH�SRGH�RFDVLRQDU�GHVJDVWHV�GHVQHFHVViULRV�HQWUH�
DV�SHoDV�RX�DLQGD�¿VVXUDV�LPSHUFHSWtYHLV�D�ROKR�QX��PDV�TXH�SRGHP�FRP-
SURPHWHU�SDUWH�GD�HVWUXWXUD�FRP�R�WHPSR�
� 3URWHomR� FRQWUD� LQFrQGLR�� PDWHULDLV� SURMHWDGRV�� SODFDV� GH� JHVVR�
DFDUWRQDGR��Om�GH�URFKD�H�WLQWD�LQWXPHVFHQWH��$�HVWUXWXUD�GH�DoR�FDUUHJD�R�
UyWXOR�GH�TXH�p�PHQRV�UHVLVWHQWH�DR�IRJR�TXDQGR�FRPSDUDGD�DR�FRQFUHWR��
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2FRUUH�TXH�D�HVWUXWXUD�PHWiOLFD�p�PDLV�OHYH��PDLV�HVEHOWD�H�PHOKRU�FRQGXWRU�
WpUPLFD�TXH�R�FRQFUHWR��SRUpP�HVWHV�IDWRUHV�QmR�D�WRUQDP�PHQRV�UHVLVWHQWH�
HP�FDVR�GH�LQFrQGLR�TXDQGR�H[LVWH�D�SURWHomR�DGHTXDGD��H�TXH�ID]�SDUWH�GR�
HVFRSR�GR�SURMHWR�H�GR�FXVWR�GD�REUD���$PERV�VLVWHPDV�HVWUXWXUDLV��DoR�RX�
FRQFUHWR��HQWUDP�HP�UXtQD�TXDQGR�D�WHPSHUDWXUD�GR�VLQLVWUR�DWLQJH�����&�
DSUR[LPDGDPHQWH�

4. CONCLUSÃO

3DUD�HYLWDU�HVVHV�SRQWRV�GH�FRUURVmR��R�DoR�GHYH�SDVVDU�SRU�PDQXWHQomR�
H�SUHYHQomR�GH�SDWRORJLDV��RV� FDVRV�GH� IDOKDV� ORFDOL]DGDV�RX�JOREDLV�

SRGHP�OHYDU�D�HVWUXWXUD�DR�FRODSVR��SRGHQGR�DIHWDU�YLGDV�KXPDQDV�H�SHUGDV�
HFRQ{PLFDV�LPSRUWDQWHV��2�VXFHVVR�GD�REUD�TXH�HQYROYH�HVWUXWXUD�PHWiOLFD�
GHSHQGH�GHVGH�VXD�FRQFHSomR��SDVVDQGR�SHOR�GHVHQYROYLPHQWR�GR�SURMHWR��
IDEULFDomR��PRQWDJHP�H�XPD�PDQXWHQomR�SUHYHQWLYD�H¿FD]��1DV� IiEULFDV�
GHYHPRV�WHU�FRQWUROHV�GH�SURGXomR�ULJRURVRV��DVVLP�FRPR�FRQWUROH�GLPHQ-
VLRQDO�H�UHFRPHQGD�VH�XPD�SUp�PRQWDJHP�GD�HVWUXWXUD�DVVHJXUDQGR�R�PtQL-
PR�GH�IDOKDV�QR�FDQWHLUR��
� 'HWDOKDU�SRVVLELOLGDGHV�GH�IDOKDV�TXH�SRVVDP�JHUDU�SRQWRV�GH�FRU-
URVmR��FRP�HVVHV�GDGRV�DX[LOLDU�HP�VXD�FRQVHUYDomR�SDUD�SRGHUPRV�REWHU�D�
GXUDELOLGDGH�GD�HVWUXWXUD�
� 'HVGH�D�HWDSD�GR�SURMHWR�DWp�D�IDVH�¿QDO�GD�PRQWDJHP��GHYHP�H[LVWLU�
FXLGDGRV�TXH�SUHFLVDP�VHU�REVHUYDGRV�SDUD�QmR�FRPHWHU�HUURV�FRQVWUXWLYRV��
IDFLOPHQWH�HYLWiYHLV�SRU�PHLR�GR�SODQHMDPHQWR�H�¿VFDOL]DomR�H¿FLHQWHV�
� 'HVWD�IRUPD��GHYH�WHU�XP�FRQWUROH�UtJLGR�GH�TXDOLGDGH�SDUD�SDGURQL-
]DU�H�JDUDQWLU�XPD�ERD�IDEULFDomR�H�H[HFXomR�
� &RQFOXL�VH�DLQGD�TXH�D�DSOLFDomR�LQFRUUHWD�GRV�SURFHVVRV�SRGH�RFD-
VLRQDU�SRQWRV�GH�FRUURVmR��p�LPSRUWDQWH�D�PDQXWHQomR�SUHYHQWLYD�SDUD�HYL-
WDU�HVVHV�SUREOHPDV�DOpP�GH�XPD�¿VFDOL]DomR�UtJLGD�DWHQGHQGR�D�OHJLVODomR�
YLJHQWH�
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CAPÍTULO XVI

ESTUDO DAS PATOLOGIAS E SUAS CAUSAS NAS 
ESTRUTURAS DE CONCRETO ARMADO DE OBRAS 
DE EDIFICAÇÕES

Phelipe Apolinário Cavalcante

Eloan Marlon dos Reis Moreira

Bruno Matos de Farias

Rachel Cristina Santos Pires

 

RESUMO

2V�QHJyFLRV�YROWDGRV�SDUD�R�UDPR�GD�FRQVWUXomR�FLYLO�YrP�FUHVFHQGR�D�
FDGD�DQR��DXPHQWDQGR�DLQGD�PDLV�D�FRPSHWLYLGDGH��FRP�H[LJrQFLDV�H�

GLYHUVL¿FDomR�YDULDGDV��FRQGX]LQGR�DV�HPSUHVDV�D�EXVFDUHP�QRYDV�WpFQLFDV�
GH�FRQVWUXomR��GH�TXDOLGDGH�H�SURGXWLYLGDGH��DOpP�GH�WHUHP�TXH�DMXVWDU�FDGD�
YH]�PDLV�RV�RUoDPHQWRV�j�UHDOLGDGH�GR�HPSUHHQGHGRU��2�REMHWLYR�GR�SUHVHQ-
WH�WUDEDOKR�IRL�GH�UHDOL]DU�XP�HVWXGR�GDV�SDWRORJLDV�H�VXDV�FDXVDV�QDV�HVWUX-
WXUDV�GH�FRQFUHWR�DUPDGR�GH�REUDV�GH�HGL¿FDo}HV��2�PHVPR�IRL�HODERUDGR�
DWUDYpV�XPD�SHVTXLVD�TXDOLWDWLYD��GR�WLSR�GHVFULWLYD�H�SRU�PHLR�GH�XP�UHIH-
UHQFLDO�WHyULFR��9HUL¿FRX�VH�TXH�R�SODQHMDPHQWR�RSHUDFLRQDO��D�HODERUDomR�
GH�XP�ERP�SURMHWR��D�RWLPL]DomR�GRV�UHFXUVRV�H�PDWHULDLV��H�D�TXDOL¿FDomR�
GD�PmR�GH�REUD��FRP�DV�RULHQWDo}HV�QHFHVViULDV�VmR�HVVHQFLDLV�SDUD�HYLWDU�
R�GHVHQYROYLPHQWR�GH�SDWRORJLDV�QD�DOYHQDULD�HVWUXWXUDO��HVSHFLDOPHQWH�QR�
FRQFUHWR�DUPDGR��$�R[LGDomR�GDV�DUPDGXUDV�QR�FDVR�HVSHFt¿FR�GR�FRQFUH-
WR�DUPDGR�D�DSDUHFH�FRPR�R�SULQFLSDO�SUREOHPD�UHODFLRQDGR�jV�SDWRORJLDV�
QHVWD�UHVSHFWLYD�iUHD��$LQGD��LVVR�HVWDULD�SURSRUFLRQDOPHQWH�DWUHODGD�D�VXD�
H[SRVLomR��RQGH�UHDo}HV�TXtPLFDV�DWDFDP�D�VXSHUItFLHV�GR�DoR�RFDVLRQDQGR�
SHUGD�GH�VHVVmR�H�FRQVHTXHQWHPHQWH�IUDJLOL]DQGR�D�UHVLVWrQFLD�GD�HVWUXWXUD��
Mi�TXH�R�DoR�QD�VXD�IRUPD�LQWHJUDO�p�FRPSRQHQWH�QR�FiOFXOR�GH�UHVLVWrQFLD�
HP�XPD�GHWHUPLQDGD�HGL¿FDomR�
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1. INTRODUÇÃO

AV�HGL¿FDo}HV�WrP�XPD�LPSRUWkQFLD�GH�JUDQGH�UHOHYkQFLD�SDUD�WRGDV�DV�
DWLYLGDGHV�KXPDQDV�QRV�GLDV�GH�KRMH��VHMDP�HODV�GH�FXQKR�ODERUDLV��

LQGXVWULDLV�RX�KDELWDFLRQDLV��
� 9ROWDGDV� DR�PHUFDGR� FRQVXPLGRU�� GHYHP�HVWDU� DWHQWRV� DV� H[LJrQ-
FLDV�H�SURFXUDU�FRUUHVSRQGHU�jV�H[SHFWDWLYDV�GRV�FOLHQWHV�QHODV�GHSRVLWDGDV�
TXDQGR�IRU�FRQFUHWL]DGD�D�FRPSUD�GR�LPyYHO��DSUHVHQWDQGR��DVVLP��XP�GH-
VHPSHQKR�QR�PtQLPR�VDWLVIDWyULR�
� 'HYLGR� j�PRGHUQL]DomR� GD� VRFLHGDGH� H� D� FUHVFHQWH� GHPDQGD� SRU�
HGL¿FDo}HV��D�FRQVWUXomR�FLYLO�YHP�VH�GHVHQYROYHQGR�HP�ULWPR�DFHOHUDGR�
SDUD�DWHQGHU�HVVD�QHFHVVLGDGH��GHYLGR�D�WDO�VLWXDomR�IRL�JHUDGR�XP�JUDQGH�
VDOWR�FLHQWL¿FR�H�WHFQROyJLFR�QD�iUHD���
(PERUD�VH�WHQKD�DJUHJDGR�FRQKHFLPHQWR�DR�ORQJR�GR�GHVHQYROYLPHQWR�GD�
(QJHQKDULD�&LYLO��PXLWDV�HVWUXWXUDV�DSUHVHQWDP�GHVHPSHQKR�LQVDWLVIDWyULR��
GHYLGR�jV�IDOKDV�LQYROXQWiULDV��LPSHUtFLD��D�Pi�XWLOL]DomR�GH�PDWHULDLV��HQ-
YHOKHFLPHQWR�QDWXUDO�� HUURV� GH�SURMHWR�� HQ¿P�D�XPD� VpULH� GH� IDWRUHV� TXH�
FRQWULEXHP�SDUD�D�GHJUDGDomR�GDV�HVWUXWXUDV��+(/(1(�	�$1'5$'(����
����������������������������������������������������������
� 2V�DJHQWHV�DJUHVVLYRV�GR�PHLR�FRP�R�SDVVDU�GR�WHPSR��FDXVDP�GH-
JUDGDomR�H�PDX�IXQFLRQDPHQWR�GDV�HVWUXWXUDV�GH�FRQFUHWR��(VWH�IDWR�SRGH�
FDXVDU�FRODSVR�GDV�SHoDV�HVWUXWXUDLV�SURYRFDQGR�ULVFRV�j�HVWDELOLGDGH�H�VH-
JXUDQoD�GDV�HGL¿FDo}HV��)(51$1'(6��������
� $VVRFLDGRV�D�XPD�IDOWD�GH�PDQXWHQomR�SHULyGLFD��SHTXHQDV�PDQL-
IHVWDo}HV�SDWROyJLFDV��TXH�WHULDP�XP�FXVWR�EDL[R�SDUD�VXD�UHFXSHUDomR��DFD-
EDP�HYROXLQGR�SDUD�VLWXDo}HV�TXH�LQÀXHQFLDP�HP�VHX�GHVHPSHQKR�WRUQDQ-
GR�DVVLP�XP�UHVXOWDGR�LQVDWLVIDWyULR�FRP�DPELHQWHV�LQVDOXEUHV��GH¿FLHQWH�
QR�DVSHFWR�HVWpWLFR��SRVVtYHLV�LQVHJXUDQoDV�HVWUXWXUDLV�H�FRP�XP�FXVWR�HOH-
YDGR�GH�UHFXSHUDomR�
� $�HVFROKD�SRU�HVWH�WHPD�WHP�FRPR�MXVWL¿FDYD�D�GH¿FLrQFLD�GH�IRU-
PDomR�H�SUHSDUR�GH�SUR¿VVLRQDLV�QRV�PDLV�GLIHUHQWHV�QtYHLV�HP�TXH�VH�WHP�
DWXDomR�GHQWUR�GD�iUHD�GH�FRQVWUXomR�FLYLO�QR�SODQHMDPHQWR�H�H[HFXomR�GH�
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PDQXWHQomR�GDV�FRQVWUXo}HV��SyV�FRQFOXVmR��H�QD�LGHQWL¿FDomR��GLDJQyVWLFR�
H�VROXomR�GH�SUREOHPDV�SDWROyJLFRV�
� 8P�HQJHQKHLUR�FLYLO��SRU�PHOKRU�TXH�WHQKD�VLGR�VXD�IRUPDomR��EXV-
FD�DSHUIHLoRDU�VXDV�WpFQLFDV�H�FRQFHLWRV�FRP�H[SHULrQFLDV�YLYLGDV�QD�SUR¿V-
VmR��MXQWDPHQWH�FRP�RV�H[HPSORV�GH�FDVRV�SDWROyJLFRV�TXH�RFRUUHUDP�HP�
RXWUDV�pSRFDV��D�¿P�GH�VHPSUH�LQWHUIHULU�GD�PDQHLUD�PDLV�FRUUHWD�SRVVtYHO��
HVFROKHQGR�D�PHOKRU�DOWHUQDWLYD�SDUD�R�FDVR�D�TXDO�IRU�GHVLJQDGR�
� $�PHWRGRORJLD�DSOLFDGD�SDUD�GHVHQYROYLPHQWR�GHVWH�HVWXGR�HVWi�IXQ-
GDPHQWDGD�HP�XPD�UHYLVmR�ELEOLRJUi¿FD�JHUDO�VREUH�RV�PRWLYRV�GH�SDWROR-
JLDV�PDLV�FRPXQV��DV�PHWRGRORJLDV�GH�HQVDLRV�SDUD�GLDJQyVWLFR�H�SRVWHULRU�
MXOJDPHQWR��D�VROXomR�GRV�SUREOHPDV�SDWROyJLFRV�GHVFREHUWRV��H�GHVSRQWDU�
DV�WpFQLFDV�GH�UHFXSHUDomR�H�UHIRUoR�HVWUXWXUDLV�SRVVtYHLV�SDUD�RV�FDVRV�PDLV�
FRPXQV��$�HOHYDomR�GH�GDGRV�H�LQIRUPDo}HV�VH�Gi�SRU�PHLR�GH�SHVTXLVD�YLD�
LQWHUQHW��YLD� OLYURV�GH�DXWRUHV� UHFRQKHFLGRV�QR� UDPR�GD�(QJHQKDULD��EHP�
FRPR�GLVVHUWDo}HV��HGLo}HV�GH�UHYLVWDV�H�EROHWLQV�WpFQLFRV�
� 2�WHPD�GHVWH�DUWLJR�HVWi�OLJDGR�DR�JUDQGH�DFRQWHFLPHQWR�GH�SDWROR-
JLDV�QDV�HGL¿FDo}HV�GHYLGR�j�DOJXPDV�IDOKDV�GH�SURMHWR��FRQVWUXWLYDV�H�GH�
PDQXWHQomR��H�FRQVHTXHQWH�GHVHPSHQKR�GDV�HGL¿FDo}HV�DEDL[R�GDV�H[SHF-
WDWLYDV�GRV�XVXiULRV��3RUWDQWR��HVWH�HVWXGR�WHP�SRU�REMHWLYR�GH¿QLU�RV�WLSRV�
GH�SDWRORJLDV�PDLV�UHFRUUHQWHV��GHVFUHYHQGR�DV�SULQFLSDLV�IRUPDV�GH�UHSDUR�
H�RV�PDWHULDLV�HPSUHJDGRV��D�¿P�GH�FRODERUDU�SDUD�R�FRQKHFLPHQWR�WpFQLFR�
HP�UHODomR�jV�SDWRORJLDV�QDV�HVWUXWXUDV�GH�FRQFUHWR�DUPDGR�

2. REVISÃO BIBLIOGRÁFICA
2.1. Conceito das Estruturas de Concreto Armado

2�FRQFUHWR��XPD�FRPELQDomR�IHLWD�GH�DJUHJDGRV�PL~GRV�H�JUD~GRV��FL-PHQWR��DUHLD�H�iJXD��SRU�VL�Vy��p�XP�PDWHULDO�TXH�VXSRUWD�WHQV}HV�GH�
FRPSUHVVmR�GH�XPD�HVWUXWXUD��7HP�XPD�EDL[D�UHVLVWrQFLD�j�WUDomR��3DUD�UH-
VROYHU�HVWH�SUREOHPD��VmR�DFUHVFHQWDGDV�DR�VLVWHPD�DV�EDUUDV�GH�DoR��TXH�
FRPS}HP�D�DUPDGXUD�GD�HVWUXWXUD��ID]HQGR�FRP�TXH�R�FRQMXQWR�FRQFUHWR�
PDLV�DUPDGXUD�WROHUHP�DV�GXDV�WHQV}HV��FRPSUHVVmR�H�WUDomR��2�WHUPR�³FRQ-
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FUHWR� DUPDGR´� p�� SRUWDQWR�� R� VRPDWyULR� GHVWHV� GRLV�PDWHULDLV� �FRQFUHWR� H�
EDUUDV�GH�DoR��TXH��DWXDQGR�MXQWRV��FRQVHJXHP�GDU�HVWDELOLGDGH�H�VHJXUDQoD�
jV�HVWUXWXUDV��%$5%26$��������
� 'HYH�VHU�FRPHQWDGR�DLQGD�VREUH�R�FRQFHLWR�GH�DGHUrQFLD��(VWH�IDWR�
GHYH�H[LVWLU�REULJDWRULDPHQWH�HQWUH�R�FRQFUHWR�H�DUPDGXUD��SDUD�TXH�H[LVWD�
XPD�UHDO�VROLGDULHGDGH�HQWUH�DPERV�PDWHULDLV��D�¿P�GH�HVWHV�WUDEDOKHP�GH�
IRUPD�FRQMXQWD�
� %DUERVD��������GH¿QH�FRQFUHWR�DUPDGR�FRPR�VHQGR�D�XQLmR�GR�FRQ-
FUHWR�VLPSOHV�H�GH�XP�PDWHULDO�UHVLVWHQWH�j�WUDomR��HQYROYLGR�SHOR�FRQFUHWR��
GH�WDO�PRGR�TXH�DPERV�UHVLVWDP�VROLGDULDPHQWH�DRV�HVIRUoRV�VROLFLWDQWHV��RX�
VHMD��&RQFUHWR�DUPDGR� �FRQFUHWR�VLPSOHV���DUPDGXUD���DGHUrQFLD�
� $�$%17�1%5�������������GH¿QH�R�TXH�VmR�HOHPHQWRV�GH�FRQFUHWR�
DUPDGR��6mR�DTXHOHV�FXMR�FRPSRUWDPHQWR�HVWUXWXUDO�GHSHQGH�GD�DGHUrQFLD�
HQWUH�FRQFUHWR�H�DUPDGXUD��H�QRV�TXDLV�QmR�VH�DSOLFDP�DORQJDPHQWRV�LQLFLDLV�
GDV�DUPDGXUDV�DQWHV�GD�PDWHULDOL]DomR�GHVVD�DGHUrQFLD�
(VWD�QRUPD�WDPEpP�GHOLEHUD�R�FRQFHLWR�GH�DUPDGXUD�SDVVLYD��VHQGR�TXDO-
TXHU�DUPDGXUD�TXH�QmR�VHMD�XVDGD�SDUD�SURGX]LU�IRUoDV�GH�SURWHQVmR��LVWR�p��
TXH�QmR�VHMD�SUHYLDPHQWH�DORQJDGD��$%17�1%5��������������
� 2�WUDEDOKR�GR�FRQFUHWR�FRP�R�DoR�p�VX¿FLHQWH�SRUTXH�VHXV�FRH¿FLHQ-
WHV�GH�GLODWDomR�WpUPLFD�VmR�SUDWLFDPHQWH�LJXDLV��2�FRQFUHWR�DLQGD�WHP�RXWUD�
IXQomR�LPSRUWDQWH��UHVJXDUGDU�R�DoR�GD�FRUURVmR��JDUDQWLQGR�D�GXUDELOLGDGH�
GR�FRQMXQWR��3RUpP�HVVD�SURWHomR�Vy�p�DFHLWiYHO�FRP�D�H[LVWrQFLD�GH�XPD�
HVSHVVXUD�PtQLPD�GH�FRQFUHWR�HQWUH�D�VXSHUItFLH�H[WHUQD�GD�SHoD�H�D�EDUUD�GH�
DoR��GHQRPLQDGR�FREULPHQWR���/HPEUDQGR�TXH�RXWURV�IDWRUHV�VmR�GHFLVLYRV�
SDUD�D�SURWHomR�GDV�EDUUDV�GH�DoR��FRPR�D�TXDOLGDGH�GR�FRQFUHWR��SRU�H[HP-
SOR��'$17(��������
 
2.2 O emprego do Concreto Armado no Brasil

2�FRQFUHWR�DUPDGR�p�XP�PpWRGR�FRQVWUXWLYR�FRQFHELGR�QD�(XURSD�HP�PHDGRV�GR�VpFXOR�;,;��(VWH�SURFHVVR�IRL�EDVWDQWH�GLIXQGLGR��SRLV�YLD-
ELOL]RX�JUDQGHV�FRQVWUXo}HV��YHQFHQGR�JUDQGHV�YmRV�H�DOFDQoDQGR�DOWXUDV�
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QXQFD�LPDJLQDGDV��2�FRQFUHWR��SRU�VHU�XP�PDWHULDO�PROGiYHO�H�SRGHU�DGPL-
WLU�RV�PDLV�YiULRV�IRUPDWRV��FRPHoRX�D�VHU�XVDGR�HP�ODUJD�HVFDOD��%$6726��
������
� ,QLFLDOPHQWH�XVDGR�DSHQDV�HP�HPEDUFDo}HV�H� WXEXODo}HV�KLGUiXOL-
FDV��D�SDUWLU�GH�¿QV�GR�VpFXOR�;,;�R�FRQFUHWR�DUPDGR�SDVVRX�D�VHU�XWLOL]DGR�
WDPEpP�QDV�HGL¿FDo}HV��-XQWR�FRP�R�DoR�H�R�YLGUR��HOH�FRQVWLWXL�R�UHSHUWyULR�
GRV�FKDPDGRV�³QRYRV�PDWHULDLV´�GD�DUTXLWHWXUD�PRGHUQD�TXH�VmR�SURGX]L-
GRV�HP�HVFDOD�LQGXVWULDO�H�YLDELOL]DP�DUUDQKD�FpXV��SRQWHV��VLORV��HVWDo}HV�
IHUURYLiULDV��%$5%26$���������
� 1R�HQWDQWR��HP�QHQKXP�SDtV�GHVVH�PXQGR�DWXDOL]DGR�D�WHFQRORJLD�
GR�FRQFUHWR�DUPDGR�IRL� WmR�GRPLQDQWH�TXDQWR�QR�%UDVLO��(OH�p�R�PDWHULDO�
HVWUXWXUDO�DEVROXWDPHQWH�KHJHP{QLFR�QDV�FRQVWLWXLo}HV�GDV�FLGDGHV�EUDVL-
OHLUDV��VHMDP�HODV�IRUPDLV�RX�LQIRUPDLV�
� 3RU�YROWD�GRV�DQRV�������FRPHoDUDP�D�VXUJLU�DV�SULPHLUDV�HGL¿FD-
o}HV�HP�FRQFUHWR�DUPDGR�QR�VROR�EUDVLOHLUR��$V�SULPHLUDV�DSOLFDo}HV�TXH�VH�
WHP�QRWtFLD�IRL�D�GH�LPSOHPHQWR�GH�FDVDV�GH�KDELWDomR�HP�&RSDFDEDQD��QR�
5LR�GH�-DQHLUR��9(5=(*1$66,��������
� 1HVVD�pSRFD��DV�HVWUXWXUDV�GH�FRQFUHWR�HUDP�FDOFXODGDV�QR�H[WHULRU��
6HJXQGR�9DVFRQFHOORV���������R�IUDQFrV�)UDQoRLV�+HQQHELTXH�RIHUHFLD�SODQ-
WDV�H�RUoDPHQWRV�JUDWXLWRV�SDUD�REUDV�QR�5LR�GH�-DQHLUR��(OH�IRL�R�SULPHLUR�
D�FRPSUHHQGHU�QD�(XURSD�D�REULJDomR�GDV�DUPDGXUDV�QR�FRQFUHWR��&RP�D�
YLQGD�GD�HPSUHVD�DOHPm�:D\VV�	�)UH\WDK��RFRUUHX�R�JUDQGH�GHVHQYROYL-
PHQWR�GR�FRQFUHWR�DUPDGR�QR�%UDVLO��(�D�SDUWLU�GH�������FRP�D�IRUPDomR�
GH�HQJHQKHLURV�EUDVLOHLURV�HVSHFLDOL]DGRV�HP�FRQFUHWR�DUPDGR��RV�FiOFXORV�
SDVVDUDP�D�VHUHP�UHDOL]DGRV�DTXL�

2.3 Normas técnicas

A QRUPDWL]DomR�EUDVLOHLUD��QRV�PROGHV�TXH�p�FRQKHFLGR�KRMH��IRL�FULDGD�QR�DQR�GH�������QRPHDGD�$%17��$VVRFLDomR�%UDVLOHLUD�GH�1RUPDV�
7pFQLFDV��FRP�D�SULPHLUD�QRUPD�1%����$WXDOPHQWH�VmR�YiULDV�DV�QRUPDV�
YLYHQWHV�TXH�UHJXODP�RV�PDLV�GLYHUVRV�SURFHGLPHQWRV��$1*(/,0���������
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7UDWDQGR�VH�GH�FRQFUHWR�DUPDGR��SRGHPRV�GHVWDFDU�DOJXPDV�QRUPDV�WpFQL-
FDV�SULQFLSDLV�
� D��$%17�1%5��������������3URMHWR�GH�HVWUXWXUDV�GH�FRQFUHWR�±�3UR-
FHGLPHQWR�
� E��$%17�1%5���������������([HFXomR�GH�HVWUXWXUDV�GH�FRQFUHWR�±�
3URFHGLPHQWR�
� F��$%17�1%5��������������&DUJDV�SDUD�R�FiOFXOR�GH�HVWUXWXUDV�GH�
HGL¿FDo}HV�
� G��$%17�1%5��������������)RUoDV�GHYLGR�DR�YHQWR�HP�HGL¿FDo}HV�
��3URFHGLPHQWR�
� H��$%17�1%5��������������$o}HV�H�VHJXUDQoD�QDV�HVWUXWXUDV�±�3UR-
FHGLPHQWR�
� I��$%17�1%5��������������3URYDV�GH�FDUJD�HP�HVWUXWXUDV�GH�FRQ-
FUHWR�DUPDGR�H�SURWHQGLGR�
� J��$%17�1%5��������������%DUUDV�H�¿RV�GH�DoR�GHVWLQDGRV�D�DUPD-
GXUDV�SDUD�FRQFUHWR�DUPDGR�
� K��$%17�1%5��������������%DUUDV�GH�DoR�GHVWLQDGDV�D�DUPDGXUDV�
SDUD�FRQFUHWR�DUPDGR�FRP�HPHQGD�PHFkQLFD�RX�SRU�VROGD�±�'HWHUPLQDomR�
GD�UHVLVWrQFLD�j�WUDomR�
� L��$%17�1%5���������������&RQFUHWR���3UHSDUR��FRQWUROH�H�UHFHEL-
PHQWR�
� M��$%17�1%5��������������$JUHJDGRV�SDUD�FRQFUHWR�±�(VSHFL¿FD-
omR�
� N��$%17�1%5� ������ �������� &RQWUROH� WHFQROyJLFR� GH�PDWHULDLV�
FRPSRQHQWHV�GR�FRQFUHWR�
� O��$%17�1%5��������������([HFXomR�GH�GHVHQKRV�SDUD�REUDV�GH�
FRQFUHWR�VLPSOHV�RX�DUPDGR��

3. PATOLOGIAS EM OBRAS CIVIS EM FUNÇÃO DA UMIDADE

1XPD�HGL¿FDomR�D�XPLGDGH�VH�WRUQD�XP�GRV�PDLRUHV��FDXVDQGR�D�GL-
PLQXLomR�QD�GXUDELOLGDGH�GRV�PDWHULDLV��H�D�GHWHULRUDomR�GDV�FRQVWUX-



C
A

PÍ
TU

LO
 X

V
I -

 E
ST

U
D

O
 D

A
S 

PA
TO

LO
G

IA
S 

E 
SU

A
S 

C
A

U
SA

S 
N

A
S 

ES
TR

U
TU

R
A

S 
D

E 
C

O
N

C
R

ET
O

 A
R

M
A

D
O

 D
E 

O
B

R
A

S 
D

E 
ED

IF
IC

A
Ç

Õ
ES

289

o}HV��SUHMXGLFDQGR�WDPEpP�DV�FRQGLo}HV�GH�PRUDGLD�GHL[DQGR�R�DPELHQWH�
LQVDOXEUH�SDUD�DV�SHVVRDV�RFXSDU��7255(6���������
� $�XPLGDGH�WHQGH�D�VXELU�QDV�SDUHGHV�SRU�FDSLODULGDGH��VHQGR�TXHU�
SRGH�VHU�FRQVWDWDGD�GH�PDQHLUD�YLVXDO�DWUDYpV�GH�PDQFKDV�GH�ERORU��HÀRUHV-
FrQFLD�H�YHJHWDomR�SDUDVLWiULD��HVSHFLDOPHQWH�QRV�ORFDLV�FRP�SRXFD�YHQWL-
ODomR��+(17*(6���������$LQGD�FRQIRUPH�R�DXWRU��HVWH�SUREOHPD�Vy�SRGH�
VHU�UHVROYLGR�VH�WRGD�HVWUXWXUD�GH�WLMRORV�FHUkPLFRV�IRU�PXGDGD��WDPEpP�VH�
SRGH�UHVROYHU�HVWH�SUREOHPD�FRP�LPSHUPHDELOL]DQWHV�GH�YLJDV�EDOGUDPHV��
SLVRV�H�SDUHGHV��PDV��DLQGD�QmR�H[LVWH�QHQKXP�SURFHVVR�TXH�LPSHUPHDELOL]H�
R�WLMROR�FHUkPLFR�QD�KRUD�GH�IDEULFDomR��+(17*(6��������
� $�LQ¿OWUDomR�FRPHoD�GH�XPD�iUHD�H[WHUQD�SDUD�XPD�LQWHUQD��RX�VHMD��
SRU�XP�YROXPH�GH�iJXD�TXH�SRU� VXD�YH]� WHQGH�D�SUHVVLRQDU�� VDWXUDQGR�R�
PDWHULDO�FRP�¿VVXUDV��WULQFDV�H�UDFKDGXUDV�H[LVWHQWHV�QD�HVWUXWXUD�H�QRV�PD-
WHULDLV��e�PXLWR�FRPXP�D�LQ¿OWUDomR�DFRQWHFHU�HP�SULPHLUR�OXJDU�QDV�ODMHV�H�
SDUHGHV�HQWHUUDGDV��HP�TXH�R�YROXPH�GH�iJXD�QR�VROR�DWLQJH�D�IDFH�H[WHUQD�
GDV�PHVPDV��GHYHQGR�VHU�LPSHUPHDELOL]DGD��+(17*(6��������
� 'HVWD� IRUPD��VH�D�HVWUXWXUD�QmR�IRU� LPSHUPHDELOL]DGD��D�iJXD�TXH�
H[LVWH�QHVWD�HVWUXWXUD�YDL�LQ¿OWUDU��IRUPDQGR�DV�UDFKDGXUDV��¿VVXUDV�H�WULQFDV��
H�FRQVHTXHQWHPHQWH�R�VXUJLPHQWR�GH�SDWRORJLDV�RFDVLRQDGR�SHOD�XPLGDGH�
QR�VROR�

3.1. Percolação 

A iJXD�TXH�SDVVD�DWUDYpV�GH�XP�FRUSR�WUDQVPLWLGD�GH�JUmR�D�JUmR�p�GHQR-
PLQDGD�GH�SHUFRODomR��H�RFRUUH�VREUH�DV�VXSHUItFLHV���1DV�FRQVWUXo}HV�

GH�DOYHQDULDV��HVWD�SHUFRODomR�VH�GD�SHOR�HQFKDUFDPHQWR�GH�XP�JUmR��TXH�
FRQVHTXHQWHPHQWH�LUi�HQFKDUFDU�R�RXWUR��DWp�TXDQGR�D�iJXD�DWUDYHVVD�DWp�D�
SDUHGH��3,1,��������
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3.2. Capilaridade 

A GH¿QLomR�GH�FDSLODULGDGH�p�TXDQGR�XP�ÀXtGR�VREH�RX�GHVFH�QRV�WXERV�¿QRV��ID]HQGR�FRP�TXH�HVWH�ÀXLGR�ÀXD�VREUH�D�IRUoD�GD�JUDYLGDGH��SR-
GHQGR�QHVWH�FDVR�DFRQWHFHU�XPD�FRPELQDomR�GH�WHQVmR�VXSHU¿FLDO�VH�R�WXER�
IRU�¿QR�R� VX¿FLHQWH�� FDXVDGD� SHOD� FRHVmR� HQWUH� DV�PROpFXODV� GR� OtTXLGR��
FRP�D�DGHVmR�GR�OtTXLGR�j�VXSHUItFLH�GHVVH�PDWHULDO��SRGH�ID]r�OR�VXELU�SRU�
HOH��(VWD�FDSDFLGDGH�GH�VXELU�RX�GHVFHU�UHVXOWD�GD�FDSDFLGDGH�GH�R�OtTXLGR�
�PROKDU��RX�QmR�D�VXSHUItFLH�GR�WXER��3,//,1*��������

4. PATOLOGIAS EM ESTRUTURAS DE CONCRETO ARMADO 
4.1 A patologia inserida no contexto da Construção Civil

'HVGH� RV� SULPyUGLRV� GD� FLYLOL]DomR� TXH� R� KRPHP� WHP� VH� DWULEXODGR�
FRPD�FRQVWUXomR�GH�HVWUXWXUDV�DFRPRGDGDV�jV�VXDV�QHFHVVLGDGHV��VH-

MDP�HODV�KDELWDFLRQDLV��FDVDV�H�HGLItFLRV��� ODERUDLV��HVFULWyULRV�� LQG~VWULDV��
JDOS}HV��HWF����RX�GH�LQIUDHVWUXWXUD��SRQWHV��FDLV��EDUUDJHQV��PHWU{V��DTXHGX-
WRV��HWF����&RP�LVWR��D�KXPDQLGDGH�DFXPXORX�XP�JUDQGH�HVWRTXH�FLHQWt¿FR�
DR�ORQJR�GRV�VpFXORV��R�TXH�SHUPLWLX�R�GHVHQYROYLPHQWR�GD�WHFQRORJLD�GD�
FRQVWUXomR��HQYROYHQGR�D�FRQFHSomR��R�FiOFXOR��D�DQiOLVH�H�R�GHWDOKDPHQWR�
GDV�HVWUXWXUDV��D�WHFQRORJLD�GH�PDWHULDLV�H�DV�UHIHUHQWHV�WpFQLFDV�FRQVWUXWLYDV�
�%$5%26$��������
� 2�GHVHQYROYLPHQWR�VHPSUH�DFHOHUDGR�GD�FRQVWUXomR�FLYLO��HP�DOJXQV�
SDtVHV�H�pSRFDV��LPSRUWXQRX�D�QHFHVVLGDGH�GH�LQRYDo}HV�TXH�WURX[HUDP��HP�
VL��D�DFHLWDomR�LPSOtFLWD�GH�PDLRUHV�ULVFRV��$FROKLGRV�HVWHV�ULVFRV��DLQGD�TXH�
GHQWUR�GH�FHUWRV�OLPLWHV��SRVWR�TXH�UHJXODPHQWDGRV�GDV�PDLV�GLIHUHQWHV�IRU-
PDV��R�SURJUHVVR�GR�GHVHQYROYLPHQWR�WHFQROyJLFR�DFRQWHFHX�QDWXUDOPHQWH��
H��FRP�HOH��D�DPSOLDomR�GR�FRQKHFLPHQWR�VREUH�HVWUXWXUDV�H�PDWHULDLV��HP�
SDUWLFXODU�SHOR�PHLR�GR�HVWXGR�H�DQiOLVH�GRV�HUURV�DFRQWHFLGRV��TXH�WrP�UH-
VXOWDGR�HP�GHWHULRUDomR�SUHFRFH�RX�HP�DFLGHQWHV��3,//,1*��������
�� $�FRQVWUXomR�FLYLO�p�XPD�LQG~VWULD�WUDGLFLRQDO�H�DWUDVDGD��DSUHVHQ-
WDQGR�DPSOD�LQpUFLD�D�DOWHUDo}HV��PpWRGRV�GH�JHVWmR�XOWUDSDVVDGRV�H�DYHU-
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VmR�D�LQRYDo}HV�WHFQROyJLFDV��+i�XPD�WROHUkQFLD�FRP�SUREOHPDV�FU{QLFRV��
FRPR�SRU�H[HPSOR��D�EDL[D�TXDOLGDGH�QR�PpWRGR�H�D�EDL[D�TXDOLGDGH�GR�
SURGXWR� ¿QDO�� DV� HGL¿FDo}HV�� TXH� H[LEHP� LQ~PHUDV� QmR�FRQIRUPLGDGHV� H�
SDWRORJLDV��2V�IDWRUHV�SRGHP�VHU�YiULRV��VHQGR�R�SULQFLSDO�R�GHVOHL[R�TXDQWR�
j�REULJDomR�GH�PDQXWHQomR�H�D�SUHVXQomR�GH�TXH�XPD�HVWUXWXUD�GH�FRQFUHWR�
GXUDULD�LOLPLWDGDPHQWH��GLVSHQVDQGR�PDQXWHQo}HV��%$5%26$��������
� 3RU�PXLWR�WHPSR�R�FRQFUHWR�IRL�HVWLPDGR�FRPR�XP�PDWHULDO�H[WUH-
PDPHQWH�GXUiYHO�� GHYLGR�D� DOJXPDV�REUDV�PXLWR� DQWLJDV� DLQGD�HQFRQWUD-
UHP�VH�HP�ERP�HVWDGR��SRUpP�D�GHJUDGDomR�SUHFRFH�GH�HVWUXWXUDV�UHFHQWHV�
UHPHWH�DRV�SRUTXrV�GDV�SDWRORJLDV�GR�FRQFUHWR��%5$1'­2�	�3,1+(,52��
������
�� 1R�%UDVLO�VmR�JUDQGHV�RV�DYDQoRV�QDV�SHVTXLVDV�FRPR��SRU�H[HPSOR��
DV�QRUPDV�WpFQLFDV�SDUD�FRQVWUXomR��HVSHFL¿FDomR�GH�PDWHULDLV�H�GH�GHVHP-
SHQKR��QRV�PDWHULDLV�H�QDV�WpFQLFDV�FRQVWUXWLYDV��FRP�R�DOYR�GH�DXPHQWDU�D�
TXDOLGDGH�¿QDO�GR�SURGXWR�H�GLPLQXLQGR�DR�Pi[LPR�RV�FXVWRV��+(/(1(�HW�
DO��������

����'H¿QLomR�GH�SDWRORJLD�H�RXWURV�FRQFHLWRV�

2�WHUPR� ³SDWRORJLD´�� QR� FRQMXQWR� GD� &RQVWUXomR� &LYLO�� HVWi� DOLQKDGR�FRP�D�GH¿QLomR�HQFRQWUDGD�QD�0HGLFLQD��QD�TXDO�HVWXGDP�VH�DV�RUL-
JHQV��RV�VLQWRPDV�H�D�QDWXUH]D�GDV�GRHQoDV��3DWRORJLDV�VmR�WRGDV�DV�PDQL-
IHVWDo}HV�FXMD�RFRUUrQFLD�QR�SHUtRGR�GH�YLGD�GD�HGL¿FDomR�YHQKD�SUHMXGLFDU�
R�GHVHPSHQKR�DFUHGLWDGR�GR�HGLItFLR�H�VXDV�SDUWHV��VXEVLVWHPDV��HOHPHQWRV�
H�FRPSRQHQWHV���$1'5$'(��������
� ,DQWDV��������HQWHQGH�SDWRORJLD�FRPR�SDUWH�GD�HQJHQKDULD�TXH�H[D-
PLQD�RV�VLQWRPDV��RV�PHFDQLVPRV��DV�FDXVDV�H�DV�RULJHQV�GDV�GHIRUPLGDGHV�
QDV�FRQVWUXo}HV�FLYLV�H�j� WHUDSLD�FRPSHWH�HVWXGDU�D�FRUUHomR�H�D� VROXomR�
GHVVHV�SUREOHPDV�SDWROyJLFRV��LQFOXVLYH�DTXHOHV�GHYLGRV�DR�HQYHOKHFLPHQWR�
QDWXUDO��
� 3DUD�%DUERVD���������VLJQL¿FDQGR�R�FRQFUHWR�DUPDGR��XP�PDWHULDO�
QmR�LQHUWH��HOH�VH�VXMHLWD�D�DOWHUDo}HV��DR�ORQJR�GR�WHPSR��GHYLGR�D�LQÀXrQFLD�
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P~WXD�HQWUH�VHXV�HOHPHQWRV�FRQVWLWXWLYRV��FLPHQWR��DUHLD��EULWD��iJXD�H�DoR���
LQWHUDo}HV�HQWUH�HVVHV�H�DJHQWHV�H[WHUQRV��iFLGRV��EDVHV��VDLV��JDVHV�H�RXWURV��
H�FRP�PDWHULDLV�TXH�OKH�VmR�DFUHVFHQWDGRV��DGLWLYRV�H�DGLo}HV�PLQHUDLV���

4.2.1 Vida útil da estrutura de concreto armado

2XWUR� WHUPR� LPSRUWDQWH�TXH�p�QHFHVViULR�FDUDFWHUL]DU�p�³YLGD�~WLO´��$�
HVWUXWXUD��DR�WUDQVFRUUHU�GH�VXD�YLGD�~WLO��HVWDUi�QDWXUDOPHQWH�VXMHLWD�

DR�³GHVJDVWH´��GHYLGR�j�DomR�GH�FDUJDV�H�VREUHFDUJDV��HVWiWLFDV��GLQkPLFDV��
YLEUDo}HV�� LPSDFWRV��DVVLP�FRPR�D�UHFDOTXHV�GLIHUHQFLDGRV�HP�SRQWRV�GD�
IXQGDomR�FRP�R�WUDQVFRUUHU�GRV�DQRV�H�HURVmR�H�FDYLWDomR�SRU�DomR�GH�DJHQ-
WHV�VyOLGRV�H�OtTXLGRV�HP�UHVHUYDWyULRV��FDQDLV��WDQTXHV��,VWR�OHYD�D�GHOLEHUDU�
³YLGD�~WLO´�FRPR�R�WHPSR�TXH�D�HVWUXWXUD�SHUPDQHFH�VHXV�tQGLFHV�PtQLPRV�
GH�UHVLVWrQFLD�H�IXQFLRQDOLGDGH��3URORQJDU�HVWH�WHPSR�DR�Pi[LPR�p�XP�GRV�
GHVHMRV�GH�TXHP�WUDEDOKD�FRP�FRQVWUXo}HV�GH�HGL¿FDo}HV��+(/(1(��6$1-
&+(=��.83(50$1������
� 6HJXQGR�D� ,62������� �������FRPSUHHQGH�VH�SRU�YLGD�~WLO� ³R�SH-
UtRGR�HIHWLYR�GH�WHPSR�GXUDQWH�R�TXDO�XPD�HVWUXWXUD�RX�TXDOTXHU�GH�VHXV�
FRPSRQHQWHV�VDWLVID]HP�RV�UHTXLVLWRV�GH�GHVHPSHQKR�GR�SURMHWR��VHP�Do}HV�
LPSUHYLVWDV�GH�PDQXWHQomR�RX�UHSDUR´��2EVHUYH�VH�TXH�HVVD�GH¿QLomR�HQ-
JORED�R�FRQFHLWR�GH�GHVHPSHQKR�GHFUHWDGR�SHOD�,62�������������H�TXH�Vy�
UHFHQWHPHQWH��HP�������IRL�LQWURGX]LGR�QD�QRUPDOL]DomR�EUDVLOHLUD�DWUDYpV�
GD�$%17�1%5���������������
� 3DUD�D�$%17�1%5��������������LWHP������YLGD�~WLO�GH�SURMHWR�p�R�
³SHUtRGR�GH�WHPSR�GXUDQWH�R�TXDO�VH�PDQWrP�DV�FDUDFWHUtVWLFDV�GDV�HVWUX-
WXUDV�GH�FRQFUHWR��GHVGH�TXH�DWHQGLGRV�RV�UHTXLVLWRV�GH�XVR�H�PDQXWHQomR�
SUHVFULWRV�SHOR�SURMHWLVWD�H�SHOR�FRQVWUXWRU��FRQIRUPH�LWHQV�����H�������EHP�
FRPR�GH� H[HFXomR�GRV� UHSDURV� QHFHVViULRV� GHFRUUHQWHV� GH� GDQRV� DFLGHQ-
WDLV´��
$VVLP��FRQVLGHUD�VH�TXH�XP�PDWHULDO�FKHJRX�DR�¿P�GH�VXD�YLGD�~WLO�TXDQGR�
VXDV�FDUDFWHUtVWLFDV��VRE�GDGDV�FRQGLo}HV�GH�XVR��VH�SHUGHP�D�WDO�SRQWR�TXH�
D�FRQWLQXDomR�GR�XVR�GHVVH�PDWHULDO�p�HVWLPDGD�LQVHJXUD�RX�DQWLHFRQ{PLFD�
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�$1'5$'(���������
� 6RX]D�	�5LSSHU��������WDPEpP�GH¿QHP�YLGD�~WLO��

3RU�YLGD�~WLO�GH�XP�PDWHULDO�HQWHQGH�VH�R�SHUtRGR�GXUDQWH�R�
TXDO�DV�VXDV�SURSULHGDGHV�SHUPDQHFHP�DFLPD�GRV�OLPLWHV�Pt-
QLPRV�HVSHFL¿FDGRV��2�FRQKHFLPHQWR�GD�YLGD�~WLO� H�GD� FXU-
YD�GH�GHWHULRUDomR�GH�FDGD�PDWHULDO�RX�HVWUXWXUD� VmR� IDWRUHV�
GH�IXQGDPHQWDO�LPSRUWkQFLD�SDUD�D�FRQIHFomR�GH�RUoDPHQWRV�
UHDLV�SDUD�D�REUD��DVVLP�FRPR�GH�SURJUDPDV�GH�PDQXWHQomR�
DGHTXDGRV�H�UHDOLVWDV�

5. PATOLOGIAS NA ALVENARIA E CONCRETO ARMADO DE-
CORRENTES DA UMIDADE  

AV� SDWRORJLDV� QD� DOYHQDULD� JHUDOPHQWH� VmR� RFDVLRQDGDV� SHOR� H[FHVVR�
GH�XPLGDGH�VH�PDQLIHVWDP�GXUDQWH�D�FRQVWUXomR�GH�XPD�HGL¿FDomR��

SUHMXGLFDQGR�R�VHX�GHVHPSHQKR��SRUWDQWR��HVWDV�SDWRORJLDV�DFRQWHFHP��QD�
YHGDomR�RX�QRV�GXWRV�HOpWULFRV�H�KLGUiXOLFRV��+(17*(6��������
� 6HJXQGR�6RX]D��������HVWDV�SDWRORJLDV�VH�RULJLQDP�HP�UD]mR�GRV�
PDWHULDLV� VHUHP�GH�XPD�SpVVLPD�TXDOLGDGH�� H� WDPEpP�SHOD�PmR�GH� REUD�
GHVSUHSDUDGD��SRLV��GXUDQWH�D�FRQVWUXomR�p�PXLWR�LPSRUWDQWH�D�¿VFDOL]DomR�
GH�HQJHQKHLURV�UHVSRQViYHLV�
� 2V�SUREOHPDV�HQIUHQWDGRV�GXUDQWH�XPD�FRQVWUXomR�FLYLO�SRGHP�VHU�
GLDJQRVWLFDGRV�SHODV�PDQFKDV�GH�XPLGDGH��GDQRV�QD�HVWUXWXUD��H�SUREOHPDV�
GH�VD~GH�GDV�SHVVRDV�TXH�HVWmR�WUDEDOKDQGR�QD�REUD��628=$���������
� 8PD�GDV�FDUDFWHUtVWLFDV�PDLV�PDUFDQWHV�TXH�FDXVDP�DV�SDWRORJLDV�
QDV�FRQVWUXo}HV�p�D�XPLGDGH��DOpP�GH�FDXVDU�Pi�DSDUrQFLD�QD�HGL¿FDomR��
FDXVDQGR��WDPEpP�SUREOHPDV�DOpUJLFRV�QDV�SHVVRDV��628=$���������
� 'HVWD� IRUPD�� DV� SULQFLSDLV� SDWRORJLDV� RFDVLRQDGDV� FRP�R� H[FHVVR�
GDV� XPLGDGHV� SRGHP� VHU� GLDJQRVWLFDGDV� FRP� R� DSDUHFLPHQWR� GH�PRIRV��
PDQFKDV��HÀRUHVFrQFLD��DSRGUHFLPHQWR�GH�DUJDPDVVDV�H�UHERFRV��3RUWDQWR��
HVWDV�SDWRORJLDV�VmR�HYLWDGDV�FRP�R�XVR�GH�LPSHUPHDELOL]DQWHV��1R�FDVR�GR�
FRQUHWR�DUPDGR��LVVR�SRGH�VHU�DJUDYDGR�FRP�SDWRORJLDV�LQWHUQDU��QD�PDOKD�
GH�IHUUR��RFDVLRQDGR�SUREOHPDV�DLQGD�PDLRUHV��HP�UHODomR�jV�HVWUXWXUDV�TXH�
HVWHV�FRPS}HP�
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� $�XPLGDGH��GH�XP�PRGR�HP�JHUDO��p�XP�IDWRU�FDXVDGRU�GH�GLYHUVDV�
SDWRORJLDV�QRV�HOHPHQWRV�FRQVWUXWLYRV�GH�XPD�HGL¿FDomR��SRUWDQWR�GHYH�VH�
WHU�XPD�DWHQomR�HVSHFLDO�D�HVVH�WLSR�GH�SUREOHPD��
� 'H�DFRUGR�FRP�5LJKL���������D�XPLGDGH�p�IDWRU�SUHSRQGHUDQWH�QD�
GHJUDGDomR�GDV�HGL¿FDo}HV� WDPEpP�p� IDWRU�GH�SUREOHPDV�SDWROyJLFRV�HP�
YiULRV�HOHPHQWRV�HVWUXWXUDLV�FDXVDQGR�FRQGLo}HV�GH�LQVDOXEULGDGH�H�HP�FRQ-
VHTXrQFLD�GLVVR�DIHWDQGR�D�VD~GH�GH�VHXV�XVXiULRV�DOpP�GH�FRQWULEXLU�SDUD�
GHVYDORUL]DomR�GH�VHXV�LPyYHLV�
� 6HJXQGR�&RTXHW�HW�DO���������SUREOHPDV�SDWROyJLFRV�GHYHP�VHU�WUD-
WDGRV�R�TXDQWR�DQWHV�Mi�TXH�VXD�WHQGrQFLD�p�VH�DJUDYDU�WRUQDGR�RV�SURFHVVRV�
GH�UHFXSHUDomR�FRP�R�WHPSR�PDLV�FRPSOH[R�H�HFRQRPLFDPHQWH�PDLV�FDUR�

����(ÀRUHVFrQFLD

3RGH�VH�GH¿QLU�(ÀRUHVFrQFLD�FRPR�GHSyVLWRV�FULVWDOLQRV�GH�FRU�HVEUDQ-
TXLoDGD�TXH�VXUJHP�QD�VXSHUItFLH�GH�SDUHGHV��SLVR�H�WHWRV��UHVXOWDQWHV�

GD�PLJUDomR�H�SRVWHULRU�HYDSRUDomR�GH�VROXo}HV�VDOLQL]DGDV��%DVWD�DSHQDV�
TXH�D�XPLGDGH�DWLQMD�R�ORFDO�SDUD�TXH�D�HÀRUHVFrQFLD�RFRUUD��Mi�TXH�QRV�PD-
WHULDLV�SRU�QDWXUH]D�FRQWHP�VDLV��7,6$.$��������
� $�¿JXUD���DSUHVHQWD�XPD�SDWRORJLD�HP�FRQFUHWR�GR�WLSR�³HÀRUHVFrQ-
FLD´�

)LJXUD����3DWRORJLDV�±�(ÀRUHVFrQFLD�

 

)RQWH��$GDSWDGR�GH�1DNDPXUD�������

6HJXQGR�6RX]D���������VHQGR�UHVXOWDGR�D�H[SRVLomR�DV�LQWHPSpULHV�D�IRUPD-
omR�GH�GHSRVLWR�VDOLQR�HP�SDUHGHV�GH¿QH�VH�FRPR�HÀRUHVFrQFLD�



C
A

PÍ
TU

LO
 X

V
I -

 E
ST

U
D

O
 D

A
S 

PA
TO

LO
G

IA
S 

E 
SU

A
S 

C
A

U
SA

S 
N

A
S 

ES
TR

U
TU

R
A

S 
D

E 
C

O
N

C
R

ET
O

 A
R

M
A

D
O

 D
E 

O
B

R
A

S 
D

E 
ED

IF
IC

A
Ç

Õ
ES

295

5.2 Bolor

&RQIRUPH�*RQoDOYHV�	�/LEDUGL��������SDWRORJLDV�FRPR�ERORU�H�PRIR�
VmR�PDLV�FRPXQV�HP�UHJL}HV�WURSLFDLV�FRPR�QR�%UDVLO��SRU�H[HPSOR��

HVVDV�PHVPDV�SDWRORJLDV�SRGHP�SURYRFDU�JDVWRV�H[FHVVLYRV�QD�UHFXSHUDomR�
RX�DWp�D�QHFHVVLGDGH�GH�UHFRQVWUXo}HV�GDV�iUHDV�DIHWDGDV�
$�¿JXUD���DSUHVHQWD�XPD�LPDJHP�GH�XPD�SDWRORJLD�HP�FRQFUHWR�GR� WLSR�
³PRIR´�

)LJXUD����3DWRORJLDV�±�0RIR�

 

)RQWH��$GDSWDGR�GH�1DNDPXUD��������

5.3 Oxidação de Armadura em Concreto Armado

1R�FRQFUHWR� DUPDGR� SRGHP� RFRUUHU� FRUURV}HV� JHUDOPHQWH� HP� ORFDLV�
PDLV�H[SRVWRV�j�XPLGDGH�RX�HP�FRQFUHWR�FRP�IDOKDV��FRPR�QLQKRV�

GH� FRQFUHWDJHP��$�R[LGDomR�GDV� DUPDGXUDV� HVWi� SURSRUFLRQDOPHQWH� DWUH-
ODGD�D�VXD�H[SRVLomR��RQGH�UHDo}HV�TXtPLFDV�DWDFDP�D�VXSHUItFLHV�GR�DoR�
RFDVLRQDQGR�SHUGD�GH�VHVVmR�H�FRQVHTXHQWHPHQWH�IUDJLOL]DQGR�D�UHVLVWrQFLD�
GD�HVWUXWXUD��Mi�TXH�R�DoR�QD�VXD�IRUPD�LQWHJUDO�p�FRPSRQHQWH�QR�FiOFXOR�GH�
UHVLVWrQFLD�HP�XPD�HGL¿FDomR��9$//(�HW�DO���������
� $�PHVPD�R[LGDomR�SURYRFD�XP�LQFKDPHQWR�GD�SDUWH�DIHWDGD�GR�DoR��
FRP�HVWD�GLODomR�R�FRQFUHWR�SHUGH�DGHUrQFLD�FRP�R�DoR�RFRUUHQGR�¿VVXUDV�
QR�FRQFUHWR��FRQWULEXLQGR�SDUD�SHQHWUDomR�GD�iJXD�H�DJUDYDQGR�R�SURFHVVR�
GH�FRUURVmR��9,$32/��������
� 1D�¿JXUD����SRU�VXD�YH]��DSUHVHQWD�XPD�LPDJHP�GH�XPD�SDWRORJLD�
HP�³FRQFUHWR�DUPDGR´��REMHWR�SULQFLSDO�GR�SUHVHQWH�HVWXGR�
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)LJXUD����3DWRORJLDV�±�2[LGDomR�GH�DUPDGXUD�HP�FRQFUHWR�DUPDGR�

 

)RQWH��$UTXLYR�3HVVRDO�������

6. CONCLUSÃO

'H�XP�PRGR�HP�JHUDO��YHUL¿FD�VH�TXH�DR�VH�XWLOL]DU�DV�SUiWLFDV�FRQVWUX-
WLYDV�SDUD�D�RWLPL]DomR�GRV�UHFXUVRV�HQYROYLGRV�QDV�FRQVWUXo}HV�FRP�

XVR�GH�FRQFUHWR�DUPDGR��R�SODQHMDPHQWR�DGHTXDGR�H�XVR�H�PDWpULDV�SDUD�
SUHYHQomR�GH�SDWRORJLDV�p�PXLWR�LPSRUWDQWH��SDUD�TXH�HYHQWXDLV�SUREOHPDV�
QmR�DFRQWHoDP�QR�IXWXUR��
� $LQGD�� PXLWDV� REUDV� SRVVXHP� EDL[R� QtYHO� GH� UDFLRQDOL]DomR�� RX�
TXDQGR� XVDP�� D� ID]HP� GH� IRUPD� LQFRUUHWD�� UHVXOWDQGR� HP� SUREOHPDV� IX-
WXURV�� WDLV�FRPR�DV�SDWRORJLDV�HP�DOYHQDULD�HVWUXWXUDO�H�FRQFUHWR�DUPDGR��
SRU�H[HPSOR��HVSHFLDOPHQWH�QD�IDVH�GH�H[HFXomR�GDV�REUDV��1HVWH�VHQWLGR�
p�IXQGDPHQWDO�D�UHDOL]DomR�GD�LQWHJUDomR�WRWDO�HQWUH�DV�HTXLSHV�HQYROYLGDV��
TXH�YDL�GHVGH�D�HWDSD�LQLFLDO�GR�SURMHWR�DWp�D�VXD�FRQFOXVmR�
� $�R[LGDomR�GDV�DUPDGXUDV�QR�FDVR�HVSHFt¿FR�GR�FRQFUHWR�DUPDGR�D�
DSDUHFH�FRPR�R�SULQFLSDO�SUREOHPD�UHODFLRQDGR�jV�SDWRORJLDV�QHVWD�UHVSHF-
WLYD�iUHD��$LQGD�� LVVR�HVWDULD�SURSRUFLRQDOPHQWH�DWUHODGD�D�VXD�H[SRVLomR��
RQGH�UHDo}HV�TXtPLFDV�DWDFDP�D�VXSHUItFLHV�GR�DoR�RFDVLRQDQGR�SHUGD�GH�
VHVVmR�H�FRQVHTXHQWHPHQWH�IUDJLOL]DQGR�D�UHVLVWrQFLD�GD�HVWUXWXUD��Mi�TXH�R�
DoR�QD�VXD�IRUPD�LQWHJUDO�p�FRPSRQHQWH�QR�FiOFXOR�GH�UHVLVWrQFLD�HP�XPD�
GHWHUPLQDGD�HGL¿FDomR�
� 9HUL¿FRX�VH�DLQGD�TXH�R�SODQHMDPHQWR�RSHUDFLRQDO��D�HODERUDomR�GH�
XP�ERP�SURMHWR��D�RWLPL]DomR�GRV�UHFXUVRV�H�PDWHULDLV��H�D�TXDOL¿FDomR�GD�
PmR�GH�REUD��FRP�DV�RULHQWDo}HV�QHFHVViULDV�VmR�HVVHQFLDLV�SDUD�R�GHVHQ-
YROYLPHQWR�GH�XP�ERP�SURMHWR�FRQVWUXWLYR��GH�IRUPD�D�SURSRUFLRQDU�PHQRV�
FKDQFHV�GH�GHVHQYROYLPHQWR�GH�SDWRORJLDV�
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CAPÍTULO XVII

REUTILIZAÇÃO E RECICLAGEM DE TUBULA-
ÇÕES EM PVC NA CONSTRUÇÃO CIVIL

Rafael Bessa dos Santos

Iara da Silva de Almeida

Bruno Matos de Farias

Rachel Cristina Santos Pires

RESUMO

2�SUHVHQWH�DUWLJR�DERUGD�DOJXPDV�IRUPDV�GH�UHFLFODJHP�H�UHXWLOL]DomR�GDV�WXEXODo}HV�HP�39&�H��WDPEpP�FRPR�WRUQi�ODV�HP�XPD�IRUPD�GH�VXV-
WHQWDELOLGDGH�DWUDYpV�GH�VXD�UHVWDXUDomR��7DPEpP�VHUmR�DERUGDGDV��DOJXPDV�
YDULHGDGHV�GH�SURGXWRV�XWLOL]DGRV�HP�VHX�UHSURFHVVDPHQWR��WHQGR�HP�YLVWD�
D�PHOKRULD�GR�SUySULR�H��R� UHDSURYHLWDPHQWR�PLQLPL]DQGR�R�GHVSHUGtFLR��
D�Pi�DSOLFDomR�H�VHX�UHXVR��SRLV�D�PHVPD�p�XP�yWLPR�PHLR�GH�GLPLQXLU�D�
XWLOL]DomR�GH�UHFXUVRV�QDWXUDLV�FRPR�R�SHWUyOHR��TXH�UHGX]�EDVWDQWH��MXVWD-
PHQWH�SRU�QmR�GHSHQGHU�PXLWR�GR�PHVPR��3RUWDQWR��VHUmR�DSUHVHQWDGDV�DV�
GLYHUVDV�PDQHLUDV� GH� VH� SURFHVVDU� R� 39&�� UHFXSHUDQGR� H� UHVWDXUDQGR� GH�
YiULDV�IRUPDV�TXH�VmR�EHQp¿FDV�SDUD�R�VHU�KXPDQR�H�SULQFLSDOPHQWH�SDUD�R�
PHLR�DPELHQWH��9DULHGDGHV�HVVDV�TXH��SRGHP�VHU�XWLOL]DGDV�HP�RXWURV�OXJD-
UHV�TXH�QmR�VHMDP�Vy�HP�REUDV�RX�DOJR�GH�FRQVWUXo}HV��REMHWRV�FDVHLURV�H�GH�
JUDQGH�XWLOL]DomR�H�YDOLD��HYLWDQGR�H�GLPLQXLQGR�HP�JUDQGH�HVFDOD�R�tQGLFH�
GH�SROXLomR�QDV�UHJL}HV�TXH�IRUHP�LPSODQWDGRV�RV�PpWRGRV�GH�UHFLFODJHP�
H�UHXWLOL]DomR�
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1. INTRODUÇÃO

+DMD�YLVWD�TXH��R�39&��3ROLFORUHWR�GH�3ROLYLOLQD�RX�SROLFORUHWR�GH�YLQLO��
WHP�LQ~PHUDV�IXQo}HV�HP�VHX�PRGR�GH�UHFLFODJHP��SRU�UD]mR�GR�PD-

WHULDO�H�VXEVWkQFLD�FRP�TXH�p�IHLWR��HWLOHQR�H�FORUR���6HQGR�HTXLOLEUDGR�FRP�
YDULDELOLGDGH�HP�VHX�PHLR��GHYLGR�D�SUREDELOLGDGH�GH�VH�DJUXSDU�GHWHUPLQD-
GRV�DGLWLYRV��OXEUL¿FDQWHV��HVWDELOL]DQWHV��SODVWL¿FDQWHV��HVSXPDQWHV�H�HWF����
TXH�VmR�LQWURGX]LGRV�SUHYLDPHQWH�D�PRGL¿FDomR�¿QDO�GR�SURGXWR��(PERUD�
VXD�PDLRU�DÀXrQFLD�GH�XWLOLGDGH�VHMD�PHVPR�QR�VHWRU�GD�FRQVWUXomR�&LYLO��
HP�FDQRV��¿RV�H�FRQH[}HV��PDV�WDPEpP��VH��DVVRFLDQGR�SURGXWRV�DWy[LFRV��
SRGHQGR�VHU�XVDGR�DWp�SDUD�IDEULFDomR�GH�EULQTXHGRV��H�SURGXWRV�GH�LQWH-
UHVVHV�IDUPDFrXWLFRV��FRPR�EROVDV�GH�VDQJXH�H�PDQJXHLUDV�SDUD�VRURORJLD�
�(&<&/(��������
� -i�IRUDP�DYLVWDGRV�FRQWUDWHPSRV�QRV�SURFHGLPHQWRV�GH�UHFLFODJHQV��
3UREOHPDV�HVVHV�TXH��SRGHP�VHU�SHOD�Pi�KLJLHQL]DomR�GR�PDWHULDO��RX�IDO-
WD�GH�FRQVHUYDomR�GR�PDTXLQiULR��1HVVD�HYHQWXDOLGDGH��DGLWLYRV�QRYRV�VmR�
VRPDGRV��H�PLVWXUDGRV�FRP�FHUWD�SURSRUomR�GH�UHVLQD�SDUD�D�SODXVtYHO�UHD-
ELOLWDomR�GR�SURGXWR�GHVDSURYHLWDGR�
� 5HODFLRQDGR�DR�SURFHVVR�GH�UHFLFODJHP��IRL�FRQVWDWDGR�WUrV�WLSRV�ID-
]tYHLV��TXtPLFR��PHFkQLFR�H�HQHUJpWLFR��1D�ODERUDomR�TXtPLFR��HVVH�SOiVWLFR�
HP�TXHVWmR��FRQKHFLGR�FRPR�SOiVWLFR�GH�YLQLO��YROWD�D�VHU�PDWpULD�SHWURTXt-
PLFD��WHQGR�D�FKDQFH�GH�VHU�XVDGR�PDLV�XPD�YH]�QD�FDGHLD��1D�HIHWXDomR�
GH�UHFLFODJHP�PHFkQLFR��R�REMHWR�GH�39&�p�GLYHUVL¿FDGR�HP�XP�QRYR��VHP�
TXDOTXHU�SURFHVVR�TXtPLFR��1R�HQHUJpWLFR��HQWUHWDQWR��p�UHWLUDGR�R�FDORU�LQ-
WUtQVHFR�GR�39&�TXH�WHP�D�SUREDELOLGDGH�GH�VHU�GHYLGDPHQWH�PXGDGR�SDUD�
HQHUJLD�HOpWULFD��$(&:(%��������
� 7HQGR�D�YLGD�~WLO�GH�PDLV�GH����DQRV��VXD�DSOLFDELOLGDGH�H�R�TXDQWR�
p�QHFHVViULD�VXD�FROHWDJHP��p�LPSRUWDQWH�SDUD�GLYHUVRV�IDWRUHV�VXVWHQWiYHLV�
HFRQ{PLFRV�H�VRFLDLV��9LVDQGR�jV�LPHQVDV�SRVVLELOLGDGHV�GH�UHXWLOL]DomR�GR�
39&��HP�IRUPD�GH�FDQRV�H�WXERV�GH�FRQVWUXomR��&RP�XPD�GHPDQGD�GH������
HVWD�TXDQWLGDGH��DSyV�VHU�XVDGD�HP�VXD�iUHD�GH�FRQVWUXomR��VHQGR�UHXWLOL]DGD�
FRUUHWDPHQWH��JHUDULD�XP�QRYR�PHLR�VXVWHQWiYHO�GH�FRPpUFLR�GH�SURGXWRV�H�
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XWHQVtOLRV�GDV�PDLV�GLYHUVDV�IRUPDV�H�XWLOLGDGHV��(&<&/(��������
� &RPR�EULQTXHGRV��GLWR�DQWHULRUPHQWH��HVWDQGR�HP�PDWpULD�EUXWD�DLQ-
GD��HP�XWHQVtOLRV�IDUPDFrXWLFRV��REMHWRV�KRVSLWDODUHV��H�QR�IRUPDWR�GH�WXERV��
FRQH[}HV� H� FDQRV�� HP�GRPpVWLFRV�� HP� LQ~PHUDV� SRVVLELOLGDGHV� GH� UHXVR��
&RPR�H[HPSOR��SRGH�VH�PHQFLRQDU�RV�DEDMXUHV��PHVDV��FHQWURV��HVWDQWHV��
DGDSWDGRUHV�SDUD�FHOXODUHV��QRWHERRNV�H�WDEOHWV��PROGXUDV�SDUD�HVSHOKRV��H�
TXDGURV��YDVRV�GH�SODQWDV��SRUWD�WDOKHUHV��VXSRUWH�SDUD�VHFDU�WDOKHUHV��SRUWD�
FKDYH��FDGHLUDV��SDLQHO�GH�FDPDV��SRUWD�VDSDWRV��REMHWR�GH�GHFRUDomR��GLYL-
VmR�GH�F{PRGRV��FRUWLQDV��SRUWD�OiSLV��SRUWD�VHFDGRU�GH�FDEHOR��SRUWD�SUDQFKD�
GH�FDEHOR��VXSRUWH�GH�HVFRYD�GH�FDEHOR��GH��VKDPSRRV��GH�YHQWLODGRU��H�HWF���
JHUDQGR�VXVWHQWDELOLGDGH�H�HFRQRPLD��$0,*2�&216758725��������
� 9LVDQGR�D�SDUWH�PRWLYDFLRQDO��WHP�VH�DV�YDULHGDGHV�GH�REMHWRV��XWL-
OL]Do}HV�H�DWp�XPD�UHQWDELOLGDGH�HP�FLPD�GRV�SURGXWRV�JHUDGRV�SHOD�UHXWL-
OL]DomR�H�UHFLFODJHP�GR�39&��FRP�SODQHMDPHQWR�GH�VHU�XP�GLIHUHQFLDO�QR�
PHUFDGR�H�YDORUL]DU�RV�UHVtGXRV�GH�PDWpULDV�GDV�FRQVWUXo}HV�FLYLV��GDQGR�
DRV�PHVPRV�XPD�IXQomR�
� 3RUWDQWR��p�SUHFLVR�GHVHQYROYHU�XPD�PHWRGRORJLD�GHVFULWLYD�GH�UHX-
WLOL]DomR�GHVWH�PDWHULDO�FRP�D�¿QDOLGDGH�GH��GLPLQXLU�R�GHVSHUGtFLR�H� UH-
GX]LU� WDPEpP� D� SROXLomR�� HYLWDQGR� TXH� HVWH�PDWHULDO� OHYH� DQRV� SDUD� VXD�
GHJUDGDomR�MXQWR�DR�PHLR�DPELHQWH��2���SUHVHQWH�SURMHWR�VHUi�GHVHQYROYLGR�
D�SDUWLU�GH�HVWXGRV�GH�YLDELOLGDGH�GR�PDWHULDO��7XER�GH�39&���EDVHDGR�HP�
SHVTXLVDV�D�DUWLJRV�FLHQWt¿FRV��OLYURV�H�VLWHV�YROWDGRV�HVSHFL¿FDPHQWH�SDUD�R�
HVWXGR�GR�39&�QD�FRQVWUXomR�FLYLO�
� (VWH�DUWLJR�WHP�FRPR�REMHWLYR�SURSRU�PDQHLUDV�GH�UHFLFODJHP�GH�UH-
VtGXRV�GH�REUD��39&���SDVVDQGR�SRU�SURFHVVRV�GH�UHFLFODJHP�TXtPLFD��PH-
FkQLFD��HQHUJpWLFD�H��WDPEpP�D�UHXWLOL]DomR�GRV�UHVtGXRV�FULDQGR�XWHQVtOLRV�
SDUD�R�ODU��PREtOLD�H�REMHWRV�GH�GHFRUDomR��QHFHVVLWDQGR�WDPEpP�GH�PmR�GH�
REUD��IHUUDPHQWDV�VLPSOHV�H�PDWpULD�SULPD�GHVFDUWDGD�FRPR�UHVtGXR�GH�REUD���
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2. REVISÃO BIBLIOGRÁFICA 
2.1 PVC

1R�%UDVLO�FRWLGLDQDPHQWH�p�JHUDGR�FHUFD�GH���������GH� WRQHODGDV�GH�
UHVtGXRV� VyOLGRV�� HTXLYDOHQWH� D� ���� N�KDELWDQWH�� 3HVTXLVDV�PRVWUDP�

TXH����D�����VHMDP�UHODFLRQDGDV�D�TXDQWLGDGH�GH�REMHWRV�SOiVWLFRV��WHQGR�
SULQFLSDOPHQWH�3(��3ROLHWLOHQR���39&��3ROLFORUHWR�GH�&ROXQD��H�33��3ROL-
SURSLOHQR��H�3(7��3ROLHWLOHQR�7HUHIWDODWR���2�39&�p�XP�PDWHULDO�DPRUIR�H�
LQWHLUDPHQWH�UHXWLOL]iYHO��HOH�p�R�VHJXQGR�WHUPRSOiVWLFR�PDLV�FRQVXPLGR�QR�
SODQHWD��SRLV�FHUFD�GH�����GH�VXD�XWLOL]DomR�QDFLRQDO�WHP�GLUHFLRQDPHQWR�
SDUD�D�FRQVWUXomR�FLYLO�HP�SURGXo}HV�GH�WXERV��¿RV��FDERV��FRQH[}HV��SHU¿V��
H�GHVWD�TXDOLGDGH������VmR�SHUGLGDV��UHSUHVHQWDGR�R�SOiVWLFR�SUHGRPLQDQWH�
GRV�UHVtGXRV�GD�FRQVWUXomR�FLYLO��7RGDYLD��GH�DFRUGR�FRP�D�UHSUHVHQWDWLYL-
GDGH�GHVWH�PDWHULDO��39&��HP�TXDQWLGDGH�SHUFHQWXDO�GH�SROtPHUR�H[LVWHQWHV�
QRV�UHVtGXRV�VyOLGRV�XUEDQRV��GDV� LQGLVSHQViYHLV�FLGDGHV�EUDVLOHLUDV��RFX-
SDP�D�TXDUWD�FRORFDomR��SRGHQGR�VHU�D�VHJXQGD�DWp��GHSHQGHQGR�GR�DQR�H�
RX�UHJLmR�GD�SHVTXLVD���3(11$)257�-5���������
� $�5HFLFODJHP�GR�39&�p�RULXQGD�GR�UHDSURYHLWDPHQWR�GH�PDWHULDLV�
LQXWLOL]DGRV��SHORV�VHXV�JHUDGRUHV��RQGH�VmR�DUUHFDGDGRV��GHVPHPEUDGRV�H�
SUHSDUDGRV��H�GH�QRYR��WUDQVIRUPDGR�HP�PDWpULD�SULPD��VHP�LQRYDo}HV��SRLV�
HOD�DFRQWHFH�GHVGH�R�LQtFLR�GD�VXD�SURGXomR��RQGH�RV�UHVtGXRV�GDV�LQGXV-
WULDV��FRPR�UHWDOKRV�SURYHQLHQWHV�GR�SURFHVVR�GH�FRUWH�H�XVLQDJHP��SURGXWRV�
IRUD�GH�HVSHFL¿FDomR�RX�FRP�Pi�IRUPDomR�H�GHIHLWR��GHVFDUWHV�SURGX]LGRV�
HP�SDUWLGDV�GH�PDTXLQDV��VmR�QRUPDOPHQWH�PRtGRV�H�LQFOXVRV�QRYDPHQWH�
DR�SURFHVVR�SURGXWLYR���3(11$)257�-5���������
� +i�PDLV�GH�������PXQLFtSLRV�UHJL}HV��R�TXH�p�UHFLFODGR�QHVVH�YDV-
WR�Q~PHUR�GH�UHJL}HV�DSUR[LPD�VH�GR�GHVSHUGtFLR�QRWyULR�GH�DSHQDV�����D�
����PXQLFtSLRV��FRQVWDWDQGR�VH�D� LQHYLWDELOLGDGH�GH�XPD�SHUFHSomR�PDLV�
DEUDQJHQWH�GD�SRSXODomR�H�GRV�LQWHUHVVDGRV�QD�UHFLFODJHP�GHVVH�PDWHULDO�
�$(&:(%��������
� 1R�DQR�GH������REVHUYRX�VH�R�~OWLPR�YDORU�GH��������H�DQWHULRU-
PHQWH� HP� ������ PHGLomR� LQLFLDO� GH� FUHVFLPHQWR� GH� UHFLFODJHP�� WLYHUDP�
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UHJLVWURV�GH�DSHQDV�����&RPR�LQIRUPDGR��HVVH�SHTXHQR�Q~PHUR�SRGH�VHU�
UHYHUWLGR�HP�Q~PHURV�PDLRUHV�GH�FROHWD��FRP�D�LQFLWDomR�GD�FROHWD�GR�39&�
HP�VXDV�UHJL}HV�GH�PRGR�JHUDO�H�VHP�LQWHUUXSo}HV��'HYH�VH�DUUD]RDU�TXH��R�
SRXFR�TXH�p�UHXQLGR�WHP�D�YHU�FRP�D�SURORQJDGD�YLGD�~WLO�GHVVH�SOiVWLFR�HP�
VXD�iUHD�GH�XWLOL]DomR��D�FRQVWUXomR�&LYLO��$(&:(%��������

2.2 Reciclagem do PVC
2.2.1 Reciclagem Química

6HJXQGR�=DQLQ�	�0DQFLQL���������D�UHFLFODJHP�TXtPLFD�DEUDQJH�D�GHV-
SROLPHUL]DomR�FRQWURODGD�GR�SOiVWLFR��REMHWLYDQGR�D�REWHQomR�GH�SUR-

GXWRV�GH�YDORU�DJUHJDGR�VXSHULRU�TXH�D�HQHUJLD�HQFRQWUDGD�QXP�SROtPHUR�
�UHFLFODJHP�HQHUJpWLFD���
� 3DUD�GHYROYHU�SURFHVVRV�UHQWiYHLV�GH�UHFLFODJHP�HQHUJpWLFD�H�TXtPL-
FD�GH�UHVtGXRV�SOiVWLFRV��p�SUHFLVR�TXH�DMD�D�VXD�VHSDUDomR��GRV�RXWURV�WLSRV�
GH�UHVtGXRV��(P�DOJXQV�FDVRV��RV�SOiVWLFRV�GHYHP�HVWDU�VHSDUDGRV�HQWUH�VL��2�
QtYHO�H[LJLGR�GH�OLPSH]D�p�RXWUR�SRQWR�FUXFLDO��YLVWR�TXH�LPSXUH]DV�VmR�SUR-
SHQVDV�D�GL¿FXOWDU�D�UHDWLYLGDGH��$�iJXD�GH�IRUPD�FRPXP��GHYH�VHU�WLUDGD��
SRLV��HVVHV�SURFHVVRV�HQYROYHP�WHPSHUDWXUDV�WpUPLFDV�DOWDV��H�R�DXPHQWR�GH�
XPLGDGH�QRV�UHDWRUHV�FDXVD�TXHGD�GH�SRWrQFLD��'HVVH�MHLWR��QmR�p�QRUPDO�R�
HPSUHJR�GH�SURFHVVRV�SDUD�D�UHJHQHUDomR�SOiVWLFRV��VHSDUDomR���PRDJHP���
ODYDJHP���VHFDJHP��SDUD�SRVWHULRU�UHDomR�GH�TXHEUDV�GH�FDGHLDV�SROLPpULFDV�
YLD�FDORU�H�UHDJHQWHV�TXtPLFRV���=$1,1�	�0$1&,1,���������

2.2.2 Reciclagem Mecânica

39&�UHFLFODGR�XPD�YH]�VHSDUDGR�DWUDYpV�GH�WULDJHP�PDQXDO��)LJXUD��D��
R�39&�RULXQGR�GH�GLYHUVDV� IRQWHV� �DWHUUR�� FRQVWUXomR� FLYLO�� HWF��� DG-

TXLULGRV� GH� FRRSHUDWLYDV� GH� UHFLFODJHP�� IRL� UHSURFHVVDGR� SRU� UHFLFODJHP�
PHFkQLFD��SURFHVVR�TXH�DLQGD�¿JXUD�FRPR�R�PDLV�XWLOL]DGR�QR�%UDVLO��VH-
JXLQGR�DV�HWDSDV�GH�ODYDJHP��VHFDJHP�H�PRDJHP��)LJXUD��E���RULJLQDQGR�D�
PDWpULD�SULPD��¿JXUD��F���3(11$)257�-5���������
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� $QWHV�GH�VHU�REWLGR�R� WXER�UtJLGR�GH�39&�UHFLFODGR��R�UHVtGXR�GH�
39&�PLFURQL]DGR� �PDWpULD�SULPD�� VRIUHX� D� LQFRUSRUDomR� GH� DGLWLYRV� QR�
PLVWXUDGRU��IRUPDQGR�R�FRPSRVWR��8PD�YH]�SUHSDUDGR�R�FRPSRVWR�GH�IRU-
PXODomR�SDGUmR�DSUHVHQWDGD�QD�¿JXUD����EDVHDGD�QDV�SUiWLFDV�QRUPDLV�GRV�
WUDQVIRUPDGRUHV�GH�SHU¿V� UtJLGRV�GH�39&�H�R� LQIRUPDGR�SHOR�IRUQHFHGRU�
GRV�DGLWLYRV��R�PHVPR�IRL�LQVHULGR�QD�H[WUXVRUD�/*07���0P�PRQRURVFD��
UHVSRQViYHO� SHOD� JHOL¿FDomR�� SRU� SODVWL¿FDU� H� KRPRJHQHL]DU� R� FRPSRVWR��
FRP�WHPSHUDWXUD�GH�WUDWDPHQWR�SRU�H[WUXVmR�PXGDQGR�GH�����D������&��TXH�
GD�PDQHLUD�IXQGLGD�DOLPHQWRX�D�PDWUL]��RQGH�UHDOL]RX�VH�D�FRQIRUPDomR�GR�
PDWHULDO�QD�IRUPD�GH�SURGXWR�¿QDO���3(11$)257�-5���������

)LJXUD����5HFLFODJHP�PHFkQLFD��D��6DFRV�FRP�UHVtGXRV�GH�39&��E�����PRDJHP�±�����PRL-
QKR�GH�IDFDV��H�F��UHVtGXR�GH�39&�GHSRLV�GR�PRLQKR�GH�PDUWHOR�H�PLFURQL]DGRU�

 

)RQWH��3(11$)257�-5��������

)LJXUD����7DEHOD�GH�IRUPXODomR�GR�FRPSRVWR�SDGUmR�XWLOL]DGR�QD�UHFLFODJHP

�)RQWH��3(11$)257�-5��������

2.2.3 Reciclagem Energética

&DVR�D�UHXWLOL]DomR�GR�UHIXJR�SROLPpULFR�QmR�VHMD�SUiWLFD�RX�HFRQ{PLFD��
p�UHDOL]iYHO�ID]HU�D�XWLOL]DomR�GH�VXD�VXEVWkQFLD�HQHUJpWLFD�SHOD�LQFL-

QHUDomR��1R� -DSmR�� RV� UHVWROKRV� UtJLGRV� XUEDQRV� VmR� SUp�GHVMXQWDGRV� HP�
PDWHULDLV�LQÀDPiYHLV�H�QmR�LQÀDPiYHLV�SDUD�VHUHP�TXHLPDGRV��1R�PHVPR�
SDtV�QR�DQR�GH�������SRU�YROWD�GH�����GRV�UHVWROKRV�VyOLGRV�XUEDQRV�REWHQ-
GR�����GH�UHVtGXRV�SROLPpULFRV�IRUDP�WRVWDGRV�HP�GRLV�PLO�LQFLQHUDGRUHV�
GH�PXQLFtSLRV��$�H¿FiFLD�HQHUJpWLFD�GRV�SROtPHURV�p�HOHYDGD�H�GHYHUDV�PDLV�
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DPSOR�TXH�GH�RXWURV�LQVXPRV��2�UHVXOWDGR�FDOyULFR�GH���NJ�GH�UHVtGXR�SR-
OLPpULFR�p�DQiORJR�DR�GH���/�GH�yOHR�FRPEXVWtYHO�H�PDLV�HOHYDGR�TXH�R�GR�
FDUYmR��2V�YHVWtJLRV�SROLPpULFRV�FRPSUHHQGLGRV�QR�UHVtGXR�VyOLGR�XUEDQR�
FRODERUDP�FRP�����GHVWD�TXDQWLD�FDOyULFD��DXWRUL]DQGR�D�FULDomR�GH�HOHWUL-
FLGDGH��YDSRU�RX�FDORU��63,1$&e�	�'(�3$2/,��������
� 2V�SROtPHURV�TXH�HQJOREDP�KDORJrQLRV��FORUR�RX�À~RU��HP�VXDV�OL-
JDo}HV�WHQGHP�D�DFDUUHWDU�GDQRV�QR�PHLR�WHPSR�GD�FRPEXVWmR�SRU�HIHLWR�GD�
GLVSHQVDomR�GH�+&O�RX�+)��VHQGR�FDSD]�GH�VHU�WDPEpP�XP�IDWRU�GH�HPLV-
VmR�GH�GLR[LQDV��1RV�GLDV�TXH�FRUUHP�p�XVDGR�JiV�GH�OLPSH]D�PRGHUDQGR�
D�HPLVVmR�GH�+&O�DV�PHGLGDV�OHJDLV��2V�SROtPHURV�SRUWDQGR�QLWURJrQLR�HP�
VXD�FRPSRVLomR�FRQFHGHP�12[��3DUD�PDLV��QD�FRPEXVWmR�WHP�D�SRVVLELOL-
GDGH�GH�DFRQWHFHU�D�OLEHUWDomR�GH�PHWDLV��FRPSRVLo}HV�RUJkQLFDV�RULJLQiULDV�
GH�WLQWDV��FRORUDQWHV��SRUo}HV�RX�¿[DGRUHV�H[LVWHQWHV�QRV�SROtPHURV��63,-
1$&e�	�'(�3$2/,��������
� $�MXOJDU�VH�TXH�QR�%UDVLO��SDUD�VHU�IHLWD�D�UHFLFODJHP�HQHUJpWLFD�GHV-
VH�SURGXWR�R�FXVWR�p�PXLWR�DOWR��QD�YLVmR�DPELHQWDO��p�GH�WRWDO�VHJXUDQoD��-i�
D�TXtPLFD�YHP�VHQGR�DYDOLDGD�HP�ODERUDWyULRV��HP�iUHDV�QLS{QLFD�H�JHUPk-
QLFD��1R�WRGR�DTXL��R�SURFHVVR�DLQGD�HVWi�HP�HVWiJLR�GH�WHVWH�ODERUDWRULDO��
1R� tQGLFH�GH�����GH� UHDSURYHLWDPHQWR�GHVVH� �3OiVWLFR�GH�YLQLO��� Ki� VLP�
XP�TXDQWLWDWLYR�D�VHU�UHXWLOL]DGR��LVVR�DFRQWHFH�SRU�FRQWD�GD�SRXTXtVVLPD�
LQLFLDWLYD�HP�UHFROKHU�RV�REMHWRV�HP�QRVVDV�FLGDGHV��$(&:(%��������

2.3 Efeitos Nocivos
 

e�LPSRUWDQWH�GDU�YDORU�DR�IDWR�GH�TXH�R�GHSDUWDPHQWR�GD�FRQVWUXomR�FLYLO��WHP�JUDQGH�XWLOLGDGH�SDUD�R�3DtV��DOpP�GH�VHU�DWLYLGDGH�HFRQ{PLFD�GH�
JUDQGH�H[SUHVVmR��p�WDPEpP�XPD�GDV�iUHDV�TXH�PDLV�JHUDP�UHQWDELOLGDGH�
H�WUDEDOKR�D�SRSXODomR��&RQWULEXLQGR�DVVLP�SDUD�D�GLPLQXLomR�GRV�tQGLFHV�
GH�HVFDVVH]�GH�HPSUHJR��(P�FRQWUDSDUWLGD��D�FRQVWUXomR�FLYLO�WHP�JUDQGH�
UHVSRQVDELOLGDGH�� SRLV� p� XP� IDWRU� TXH�SURGX]� FRQVLGHUiYHLV� HIHLWRV� QRFL-
YRV� SDUD� D� QDWXUH]D�� 3RLV� FRODERUD� GLUHWDPHQWH� FRP� D� SROXLomR� GD� iJXD��
VROR�JHUD� OL[R�� H�JDVWD� HQHUJLD� HP�TXDQWLGDGHV� FRQVLGHUiYHLV� �$/9(6�	�
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'5(8;��������
� $�&ODVVL¿FDomR�GHVVHV�UHVtGXRV�p�VHJXQGR�D�5HVROXomR�Q����������
HP�VHX�DUWLJR�����FRPR�p�FLWDGR�DEDL[R��
�� ,� ��&ODVVH�$� �� VmR� UHVtGXRV� UHFLFOiYHLV� RX� UHXWLOL]iYHLV�� FRPR�SRU�
H[HPSOR��
� D��GHPROLomR��UHIRUPDV��UHSDURV�GH�SDYLPHQWDomR��GH�FRQVWUXomR�H�
GH�RXWUDV�REUDV�GH�LQIUDHVWUXWXUD��H�WDPEpP�GHULYDGRV�GH�WHUUDSODQDJHP��
� E��GH�FRQVWUXomR��GHPROLomR��UHSDURV�GH�SDYLPHQWDomR�H�UHIRUPDV��H�
GH�RXWUDV�DWLYLGDGHV�GH�LQIUDHVWUXWXUD��LQFOXLQGR�VRORV�RULJLQiULRV�GH�WHUUD-
SODQDJHP�
� F��IDEULFDomR��GHPROLomR�GH�SHoDV�SUp�PROGDGDV�HP�FRQFUHWR�FRPR�
SRU�H[HPSOR��EORFRV�H�WXERV���IHLWDV�QRV�FDQWHLURV�GH�REUDV��
� ,,�&/$66(�%���VmR�UHVTXtFLRV�DOWDPHQWH�SHULJRVRV�TXH�SURFHGHP�GR�
SURFHVVR�GH�FRQVWUXomR��VmR�HOHV��PHWDLV��YLGURV��PDGHLUDV��SDSHOmR��SDSHO�H�
RXWURV�
� ,,,�&/$66(�&���UHIHUHP�VH�j�UHVWRV�TXH�QmR�IRUDP�HODERUDGDV�WHF-
QRORJLDV�RX�HFRQRPLDV�YLiYHLV�TXH�WRUQDUDP�SRVVtYHLV�D�VXD�UHXWLOL]DomR�
� ,9�&/$66(�'���7UDWD�VH�VH�GH�PDWHULDO�GHVFDUWDGR�GH�DOWR�ULVFR�TXH�
GHULYDGRV�GD�FRQVWUXomR�FLYLO��WDLV�VmR�HOHV��yOHRV��VROYHQWHV��WLQWDV��H�RXWURV�
FRQWDPLQDGRV�RX�SUHMXGLFLDLV�j�VD~GH��GHULYDGRV�GH�UHIRUPDV��UHVWDXUDomR�
GH�FOtQLFDV�GH�UDGLRORJLD��GHVWUXLo}HV��LQVWDODo}HV�LQGXVWULDLV�H�HWF��(�WDP-
EpP�WHOKDV�H�PDWHULDLV�TXH�FRQWpP�DPLDQWR���QRYD�UHGDomR�GDGD�SHOD�UHVR-
OXomR�Q���������$/9(6�	�'5(8;���������

2.4 Produtos de PVC utilizados na construção civil  

2�39&�p�EDVWDQWH�XWLOL]DGR�QD�DUTXLWHWXUD�H�FRQVWUXomR�FLYLO��)LJXUD�����FRP�DSUR[LPDGDPHQWH�����GD�GHPDQGD�XQLYHUVDO�DSRQWDGD�D�HVWDV�
VHTXrQFLDV��7HP�XWLOL]DomR�SULPRUGLDO�QD�IDEULFDomR�GH�WXERV��H�FRQH[}HV��
DSOLFDomR�QD�TXDO�VH�VREUHVVDHP�SRU�QmR�VRIUHUHP�FRUURVmR�H�GLVS}HP�GH�
GXUDELOLGDGH�DXPHQWDGD��GHL[DQGR�GH�SHUGHU�iJXD��UHFXUVR�TXH�HVWi�HP�IDOWD�
SRU�WRGR�SODQHWD��3URGXWRV�HVVHV�UHXWLOL]DGRV�SDUD�FRQGXomR�GH�iJXD�OLPSD��
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H�HVJRWR�VHMD�HP�DSOLFDo}HV�RX�LQIUDHVWUXWXUD��LUULJDomR��GUHQDJHP�H�HWF��(�
WDPEpP��HP�DPSOD�HVFDOD��QD�PXGDQoD�GH�WXEXODo}HV�YHOKDV��39&��,167,-
7872�%5$6,/(,52���������

)LJXUD����8WLOL]DomR�GH�WXERV�GH�39&�QD�SDUWH�+LGUiXOLFD�GH�XP�EDQKHLUR

 

)RQWH��78'2�&216758d­2�������

� (P�SURMHWRV�HVSHFL¿FDGRV�IHLWRV�GH�PDWHULDLV�UHGRQGRV��TXDGUDGRV�
H�RX� UHWDQJXODUHV� VHP� TXDOTXHU� GL¿FXOGDGH��$� IDEULFDomR� GRV� WXERV� SHOR�
SURFHVVR�GH�H[WUXVmR��FRQVHQWH�D�REWHQomR�GH�WXERV�FXPSULGRV��R�TXH�VH�ID]�
GHVQHFHVViULR�GH�MXQWDV�H��GHYLGR�D�LVWR��WHU�ULVFRV�GH�YD]DPHQWRV��RXWURV-
VLP��DEUHYLDU�RV�JDVWRV�GD�REUD��2V�WXERV�DOLiV��WHP�WDPDQKD�IRUoD�TXtPLFD��
SRGHQGR� VHU� FRORFDGR� MXQWR�D�RXWURV� WXERV�� FRQGX]LQGR�RXWURV�PDWHULDLV��
�39&��,167,7872�%5$6,/(,52��������

����$VSHFWRV�(FRQ{PLFRV��&RPXQLFDWLYRV�H�(FRVVLVWrPLFRV�

3ROtPHURV�VmR�WLGRV�FRPR�RV�LQLPLJRV�FRORVVDLV�GR�PHLR�DPELHQWH��SRLV�
WHQGHP�D�SHUPDQHFHU�FHQWHQDV�GH�DQRV�SDUD�VH�GHVID]HUHP�H�SUHHQFKHP�

PDLRU�IUDomR�GD�SRUomR�GRV�DWHUURV�VDQLWiULRV��LQWHUYHQGR�GH�PDQHLUD�QHJD-
WLYD�QRV�PpWRGRV�GH�FRPSRVWDJHP�H�WRUQDQGR�PDLV�HVWiYHO�ELRORJLFDPHQWH��
$OpP�GR�PDLV��RV�UHVtGXRV�SROLPpULFRV�QR�PRPHQWR�HP�TXH�VHSDUDGRV�HP�
ORFDLV� LQDSURSULDGRV�� LJXDLV� D� OL[}HV�� ULRV�� YHUWHQWHV�� HWF��� DFDUUHWDP� FKR-
TXH�VLJQL¿FDWLYR�DR�HFRVVLVWHPD��3RU�FRQVHJXLQWH��D�UHFLFODJHP�VLVWHPDWL-
]DGD�HVWi�HQWUH�DV�VROXo}HV�GH�PDLRU�FRQJUXrQFLD�SDUD�UHVWULQJLU�R�LPSDFWR�
RFDVLRQDGD�GRV�SROtPHURV�QR�HFRVVLVWHPD��,Q~PHURV�DVSHFWRV�IRPHQWDP�R�
UH~VR�GRV�UHVTXtFLRV�SROLPpULFRV�LQFOXVRV�QDV�VREUDV�PDFLoDV�XUEDQDV��DR�
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FRQWUROH�HQHUJpWLFR��D�SUHYHQomR�GH�IRQWHV�¿QLWDV�GH�PDWpULD�SULPD��D�PR-
GHUDomR�GH�JDVWRV�QD�DFRPRGDomR�¿QDO�GR�UHIXJR��R�FRQWUROH�FRP�D�UHDEL-
OLWDomR�GH�]RQDV�DIHWDGDV�SHOD�Pi�SUHVHUYDomR�GRV�UHVWROKRV��D�H[WHQVmR�GD�
H[LVWrQFLD�SURYHLWRVD�GRV�DWHUURV�VDQLWiULRV��XPD�GLPLQXLomR�GH�FRQWDV�FRP�
D�KLJLHQL]DomR�H�D�YLWDOLGDGH�S~EOLFD�H�R�IRUQHFLPHQWR�GH�VHUYLoR�H�UHQWDEL-
OLGDGH��63,1$&e�	�'(�3$2/,��������
� 3DUD�REWHU� D�JDUDQWLD�GR�r[LWR�GR� UHXVR�GH�SROtPHURV� VmR� LPSUHV-
FLQGtYHLV�TXDWUR�FRQGLo}HV�VXFLQWDV�����FRQWLQXLGDGH�QD�SURYLVmR�GH�HTXL-
SDPHQWR� SULPLWLYR� SDUD� XPD� RUGHQDomR� FRQYHQLHQWH� GH� UHFROKLPHQWR��
GHVPHPEUDPHQWR�H�UHFXUVRV�GH�WUDWDPHQWR�SUpYLR�����WHFQRORJLD�GH�PRGL¿-
FDomR�DSURSULDGD�����FRPpUFLR�SDUD�D�PHUFDGRULD�UHXWLOL]DGD�H����H[HTXLEL-
OLGDGH�HFRQ{PLFD��7RGD�YLD��R�DSURYLVLRQDPHQWR�GH�XWHQVtOLRV�UHXWLOL]DGRV�
WHP�DPSOL¿FDGR�PDLV�YHOR]PHQWH�TXH�D�H¿FiFLD�GH�RV�DOWHUDU�HP�PHUFDGR-
ULDV�XWLOL]iYHLV�H�D�TXDQWLD�GRV�PHVPRV�WHP�RVFLODGR�PXLWR��FRPSOLFDQGR�D�
HODERUDomR�GH�XP�FRQMXQWR�LQWHJUDO��63,1$&e�	�'(�3$2/,��������
� 'D� YLVmR� HFRQ{PLFD�� D� UHFXSHUDomR� GH� SROtPHURV� QmR� p� REVHUYD-
GD�FRPR�XPD�DWXDomR�GH�HOHYDGR�UHWRUQR�¿QDQFHLUR��HVVHQFLDOPHQWH�SHOR�
JDVWR�GD�FREUDQoD�H[FOXVLYD��TXH�WHQGH�D�VHU�DSUR[LPDGDPHQWH�RLWR�YH]HV�
PDLRU�TXH�D�FRQYHQFLRQDO��$GHPDLV��QR�SDtV�%UDVLOHLUR��R�VREHMR�SROLPpULFR�
SyV�FRQVXPR�p�WDEHODGR�HP�����GH�,3,�QR�3(7�H����QRV�RXWURV�SROtPH-
URV��FRQIRUPH�R�GHFUHWR�������H�WDEHOD�GR�,3,��GHFUHWR���������RV�GRLV�GH�
�������������$�PRGHUDomR�QD�WULEXWDomR�LUi�HVWLPXODU�D�RSHUDomR�GH�UHXWL-
OL]DomR��DXPHQWDQGR�RV�VHUYLoRV�H�FRQFHEHQGR�PDLV�IXQGRV��63,1$&e�	�
'(�3$2/,��������
� (PERUD�RV�IDWRUHV�WHQKDP�JUDQGH�DVFHQGrQFLD�QRV�WySLFRV�GD�HFR-
QRPLD��R�kPELWR�GH�UHXVR�PRELOL]D�86������ELOK}HV�DQR��FRP�D�QHJRFLDomR�
GH�����PLOK}HV�GH�W�GH�PHUFDGRULDV�H�GRV�HPSUHJRV�D�����PLOKmR�GH�SHVVRDV��
H�IRL�YHUL¿FDGR�TXH�QHVWH�kPELWR�VH�DSOLFD�HP�WRUQR�GH�86�����ELOK}HV�DQR�
H�����GD�QHJRFLDomR�HP�YROXPH�p�JOREDO��3RU�FRQVHJXLQWH��R�UHDSURYHLWD-
PHQWR�GRV�HOHPHQWRV�p�XPD�YLVmR�GH�FRPHUFLDOL]DomR�FRP�GLYXOJDomR�HQWUH�
HPSUHVDV�H�JRYHUQRV�� FDELGR�j�SUREDELOLGDGH�GH� VXD�HIHWLYDomR��3DUD� WDO��
p� IXQGDPHQWDO� TXH� D�PRGHUQL]DomR�FRPR�XP� WRGR�� LGHLDV� H� FRPSHWrQFLD�
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LQVWLWXFLRQDO�¿TXHP�GLVSRQtYHLV�D�SURFXUD�GH�WRUQDU�VH�XP�SURSRVLWR�HFROR-
JLFDPHQWH�FHUWR��HP�XPD�H[LVWrQFLD�HFRQRPLFDPHQWH�H[HTXtYHO��e�SURYiYHO�
HYLGHQFLDU�TXH�RV�REMHWRV�UHFXSHUDGRV�REWLGRV�SRU�UHXWLOL]DomR�PHFkQLFD�D�
WRGR�PRPHQWR�GLVSXWDUmR�FRP�DV�PHUFDGRULDV�GH�PDWpULD�SULPD�VRE�DV�DO-
WHUDo}HV�FtFOLFDV�GH�PRQWDQWHV��1D�DWXDOLGDGH��p�LPSURYiYHO�TXH�VH�VXVWHQWH�
XPD�RUJDQL]DomR�GH� UHFLFODJHP�PHFkQLFD�GH�SRUWH�PpGLR�TXH� WHQKD�XPD�
EDVH�DGPLQLVWUDWLYD�FOiVVLFD��3RU�HVWH�PRWLYR��DFRQWHFHUDP�RV�IHFKDPHQWRV�
GH�LQ~PHUDV�¿UPDV�GH�PHVPR�SRUWH�QRV�(8$��GDQGR�rQIDVH�QR�FDPSR�GH�
3(7��&RQVHTXHQWHPHQWH�� VRPHQWH� HPSUHVDV� GH� SRUWH� HOHYDGR� H� FRP� SD-
GU}HV�DGPLQLVWUDWLYRV�GH�PHQRU�FRPSOH[LGDGH�VH�FRQVHUYDUDP�QR�FRPpUFLR��
2XWUD�HQDOWHFLGD�FRQGLomR�p�D�LQHYLWDELOLGDGH�GH�GRFXPHQWRV�GH�SURYLPHQWR�
GR�UHVTXtFLR�SROLPpULFR�FRP�ORFDOLGDGHV�RX�REVHTXLDGRUHV�GH�WUDEDOKR�GH�
DUUHFDGDomR��HP�XUEDQL]Do}HV�TXH�WHQKDP�SODQRV�GH�FROHWD�VHOHWLYD��)D]�VH�
QHFHVViULR�TXDOL¿FDU�D�SRUomR��RX�R�YROXPH�GR�UHERWDOKR�SROLPpULFR��LJXDO-
PHQWH�DR�WLSR�GH�LPSXUH]D�H[LVWHQWH��SDUD�GH¿QLU�VH�TXDO�UHFLFODJHP�p�PDLV�
DSURSULDGD�HFROyJLFD�H�HFRQRPLFDPHQWH��63,1$&e�	�'(�3$2/,��������

2.5.1 Reutilização dos canos de PVC

2�FRQWUROH�GH� UHVtGXRV� HP�REUDV� p�XP�DVVXQWR� LPSRUWDQWtVVLPR�H�TXH�YHP�ID]HQGR�FRP�TXH�FRQVWUXWRUDV�WHQKDP�XP�SODQR�GH�JHUHQFLDPHQ-
WR�GH�IRUPD�D�GDU�GHVWLQDomR�DGHTXDGD�DRV�UHVtGXRV�JHUDGRV��1D�UHDOLGDGH��
QmR�Vy�FRQVWUXWRUDV��PDV�WRGDV�DV�SHVVRDV�TXH�HIHWXHP�DOJXPD�FRQVWUXomR�
UHIRUPD�GHYHP�GHVLJQDU�RV�UHVtGXRV�JHUDGRV�FRUUHWDPHQWH��FRQIRUPH�D�5H-
VROXomR�&21$0$�1�� �����'(� �� GH� MXOKR� GH� ����� �39&�� ,167,7872�
%5$6,/(,52��������
� 2EMHWLYDQGR�D�HIHWLYLGDGH�WpFQLFD�GR�UHSURFHVVDPHQWR�GR�39&�RE-
WLGR�HP�REUD��R�,QVWLWXWR�%UDVLOHLUR�GR�39&�UHDOL]RX�XP�SURMHWR�SLORWR�GH�
UHDSURYHLWDPHQWR�GH�39&��HP�XQLmR�FRP�D�0pWRGR�(QJHQKDULD��QR�GHFRU-
UHU�GD�FRQVWUXomR�GR�(GLItFLR�%HUULQL�QR������HP�6mR�3DXOR��WUDoDGR�SHOR�
DUTXLWHWR��5X\�2WKDNH��&RP�D�SUHSDUDomR�GRV�IXQFLRQiULRV�VREUH�FRPR�UH-
FROKHU�GH�PDQHLUD�FRUUHWD�R�UHVtGXR�HVTXLYDQGR�VH�GD�FRQWDPLQDomR��LQYLD-
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ELOL]DQGR�D�UHFLFODJHP��WRGR�UHVtGXR�GH�39&�IRL�VHOHFLRQDGR�H�GLUHFLRQDGR�
D�UHXWLOL]DomR�YLVDQGR�D�SURGXomR�GH�RXWURV�SURGXWRV��39&��,167,7872�
%5$6,/(,52��������
� $V�¿JXUDV���H���UHSUHVHQWDP�DOJXQV�H[HPSORV�GH�REMHWRV�TXH�VHUmR�
SURGX]LGRV�FRP�WXERV�GH�39&�UHVXOWDQWH�GH�UHVtGXRV�GH�REUD�

)LJXUD����0HVD�&HQWUR����������)LJXUD����6DSDWHLUR

   

)RQWH��$0,*2�&216758725�����������)RQWH��$0,*2�&216758725�������

              
3. CONCLUSÃO

2�39&�SRVVXL�XPD�YHUVDWLOLGDGH�SUySULD�TXH��DMXGD�D�DWHQGHU�DV�QHFHV-VLGDGHV�GH�GHVLJQ�DWXDLV�H��DV�IXWXUDV��$OpP�GH�VHU�IXQGDPHQWDO�QDV�
REUDV��WHP�SDSHO�LPSRUWDQWH�QDV�UHIRUPDV��YLQGR�D�VXEVWLWXLU�PDWHULDLV�FRPR�
FLPHQWR��PDGHLUD�H�DUJLOD��DWXDQGR�WDPEpP�QD�GHFRUDomR�GH�QRYRV�H�YHOKRV�
DPELHQWHV�
� 'H�DFRUGR�FRP�DV�PHGLGDV�SURSRVWDV��S{GH� VHU�REVHUYDGR�TXH�DV�
PHVPDV�VmR�YLiYHLV�H�TXH�VXDV�GLYHUVDV�PDQHLUDV�GH�VH�UHFLFODU�H�UHXWLOL]DU�
DSUHVHQWDP�PXLWDV�YDQWDJHQV�SDUD�VH�LQYHVWLU�HP�PpWRGRV�VXVWHQWiYHLV�FRP�
HVWH�PDWHULDO�SURSRVWR�QR�SUHVHQWH�DUWLJR�
� 7HQGR� HP�YLVWD� HVFODUHFHU� R� TXmR� LPSRUWDQWH� p� D� FRQWULEXLomR�GR�
39&�SDUD�D�TXDOLGDGH�� VHJXUDQoD�H�FXVWR�GDV�REUDV�� FRQVWDWD�VH�TXH�HVWH�
PRWLYR�WHP�OHYDGR�DR�VXFHVVR�GR�39&�HP�HGLItFLRV�DR�UHGRU�GR�PXQGR�H��
PDLV�HVSHFL¿FDPHQWH�HP�SDtVHV�GD�(XURSD�H�(8$�H��WDPEpP�QR�%UDVLO�
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$(&:(%�� 5HFLFODJHP� GR� 39&� FRQWULEXL� SDUD� FRQVWUXomR� VXVWHQWiYHO��
������'LVSRQtYHO�HP��KWWSV���ZZZ�DHFZHE�FRP�EU�FRQW�P�UHY�UHFLFODJHP-
�GR�SYF�FRQWULEXL�SDUD�FRQVWUXFDR�VXVWHQWDYHOB���B��B����$FHVVR� HP����
GH�VHWHPEUR�GH������

$/9(6��&��-���'5(8;��9��3��,QWHUIDFHV�&LHQWt¿FDV���([DWDV�H�7HFQROyJLFDV��
$UDFDMX��9�����1���S����±�����)HY��������'LVSRQtYHO�HP��KWWSV���SHULRGLFRV�
VHW�HGX�EU�LQGH[�SKS�H[DWDV�DUWLFOH�YLHZ������������$FHVVR�HP�����GH�RX-
WXEUR�GH������

$0,*2�&216758725��6pULH�5HDSURYHLWDPHQWR�GH�0DWHULDLV�QD�2EUD��
FDQRV�GH�39&�����GH�RXWXEUR�GH�������'LVSRQtYHO�HP��KWWSV���ZZZ�DPLJR-
FRQVWUXWRU�FRP�EU�DPLJR�FRQVWUXWRU�HQVLQD�VHULH�UHDSURYHLWDPHQWR�GH�PD-
WHULDLV�QD�REUD�FDQRV�GH�SYF���$FHVVR�HP�����GH�RXWXEUR�GH������

&21$0$��&RQVHOKR�1DFLRQDO�GR�0HLR�$PELHQWH� ��������5HVROXomR�1��
�����GH���GH�MXOKR�GH�������0LQLVWpULR�GDV�&LGDGHV��6HFUHWDULD�1DFLRQDO�GH�
+DELWDomR��3XEOLFDGD�QR�'LiULR�2¿FLDO�GD�8QLmR�HP�������������'LVSRQt-
YHO�HP��
KWWSV���ZZZ�PPD�JRY�EU�HVWUXWXUDV�D�S�BDUTXLYRV���B���������������
SGI��$FHVVR�HP�����GH�QRYHPEUR�GH�����

(&<&/(��39&��8VR�H�,PSDFWRV�$PELHQWDLV��������'LVSRQtYHO�HP��
KWWSV���ZZZ�HF\FOH�FRP�EU�FRPSRQHQW�FRQWHQW�DUWLFOH����DWLWXGH�����SY-
F�PDWHULDO�PXLWR�XVDGR�QD�LQGXVWULD�SRGH�WUD]HU�SUREOHPDV�DPELHQWDLV�
KWPO��$FHVVR�HP�����GH�VHWHPEUR�GH������

0(1'(6��7��$���5(=(1'(��/��5���2/,9(,5$��-��&���*8,0$5­(6��5��
&���&$0$380�'(�&$59$/+2��-���9(,*$��5��3DUkPHWURV�GH�XPD�3LV-
WD�([SHULPHQWDO�([HFXWDGD�FRP�(QWXOKR�5HFLFODGR��$QDLV�GD�����5HXQLmR�
$QXDO�GH�3DYLPHQWDomR�����D�������������5LR�GH�-DQHLUR�±�5-��%UDVLO��������
���S�

3(11$)257�-5���/��&��*��$YDOLDomR�H�FDUDFWHUL]DomR�GH�WXERV�IDEULFDGRV�
FRP�39&�UHFLFODGR��/DERUDWyULR�GH�0HFkQLFD�GD�)UDWXUD�H�)DGLJD��8QLYHU-
VLGDGH�)HGHUDO�GR�&HDUi�±�8)&��'LVSRQtYHO�HP��KWWS���ZZZ�VFLHOR�EU�SGI�
SR�����QDKHDG�DRSB�����SGI��$FHVVR�����GH�RXWXEUR�GH������
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39&��,167,7872�%5$6,/(,52��$UTXLWHWXUD�H�&RQVWUXomR��������'LVSR-
QtYHO�HP��
KWWSV���SYF�RUJ�EU�DSOLFDFRHV�DUTXLWHWXUD�H�FRQVWUXFDR�� $FHVVR� HP�� ��� GH�
QRYHPEUR�GH�����

63,1$&e��'(�3$2/,��4XLP��1RYD��9RO������1R������������������$�7HF-
QRORJLD�GH�5HFLFODJHP�GH�3ROLPHURV�����GH�QRYHPEUR�GH�������'LVSRQtYHO�
HP��KWWS���ZZZ�VFLHOR�EU�SGI�TQ�Y��Q���������$FHVVR�HP�����GH�QRYHPEUR�
de 2019

78'2�&216758d­2��&RPR�ID]HU�D�KLGUiXOLFD�GH�XP�%DQKHLUR��������
'LVSRQtYHO�HP��
KWWSV���ZZZ�WXGRFRQVWUXFDR�FRP�FRPR�ID]HU�KLGUDXOLFD�GH�XP�EDQKHLUR���
$FHVVR�HP�����GH�QRYHPEUR�GH������

=$1,1��0���0$1&,1,��6��'��5HVtGXRV�SOiVWLFRV�H� UHFLFODJHP��DVSHFWRV�
JHUDLV� H� WHFQRORJLD� >RQOLQH@�� �� HG�� 6mR�&DUORV�� (G8)6&DU�� ������ ���� S��
,6%1��������������������$YDLODEOH�IURP�6FL(/2�%RRNV��'LVSRQtYHO�HP��
KWWS���ERRNV�VFLHOR�RUJ���

*Ï(6��/��6��&RQWHQomR�FRPR�0XUR�GH�ÀH[mR��7UDEDOKR�GH�FRQFOXVmR�GH�
FXUVR�*UDGXDomR�HP�(QJHQKDULD��&HQWUR�8QLYHUVLWiULR�$XJXVWR�0RWWD��5LR�
GH�-DQHLUR����������I

/89,=­2��*��5HYLWDOL]DomR�GD�0DUJHP�GR�5LR�GR�7LJUH��&RQWHQomR��������
����I��7&&��*UDGXDomR����&XUVR�GH�(QJHQKDULD�&LYLO��8QLYHUVLGDGH�GR�2HV-
WH�GH�6DQWD�&DWDULQD��6DQWD�&DWDULQD�������

0$18$/�'(�2&83$d­2��5HFLIH���&RPR�(VWDELOL]DU�HP�&RVWD��������
'LVSRQtYHO� HP�� �KWWS���ZZZ�SURYHQWLRQFRQVRUWLXP�QHW�WKHPHV�GHIDXOW�
SGIV�PRUURV�FDS���SGI!��$FHVVR�HP�����MXO�������

0$5$1*21��&DSDFLGDGH�GH�&DUJD�GRV�6RORV��������8QLGDGH����'LVSRQt-
YHO� HP�� KWWS���ZZZ�XIMI�EU�QXJHR�¿OHV������������06�8QLGDGH����&DSD-
FLGDGH�GH�&DUJD�����SGI	JW��$FHVVR�HP�����GH�PDLR�GH������

0$5&+(77,��2��0XURV�GH�$UULPR��5LR�GH�-DQHLUR��%OXFKHU������������S�

12*8(,5$��/��&��(VWDELOLGDGHV�GH�7DOXGHV�8WLOL]DQGR�0XURV�GH�*DELmR��
7UDEDOKR�GH�&RQFOXVmR�GH�&XUVR�GH�*UDGXDomR���&XUVR�GH�(QJHQKDULD�&L-
YLO��8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�0DULD��6DQWD�0DULD�����������I�
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2/,9(,5$�� /�� &�� '��$QiOLVH� 4XDQWLWDWLYD� GH� 5LVFR� GH�0RYLPHQWRV� GH�
0DVVD�FRP�(PSUHJR�GH�(VWDWtVWLFD�%D\HVLDQD��������7HVH�GH�'RXWRUDGR��
7HVH�GH�'��6F���&233(�8)5-��5LR�GH�-DQHLUR��5-��%UDVLO�

3$75,&,2��5��3��$GHTXDomR�GR�)0($�SDUD�JHUHQFLDPHQWR�GH�ULVFRV�HP�
REUD�GH� LQIUDHVWUXWXUD��DSyV�D�DSOLFDomR�GD�DQiOLVH�SUHOLPLQDU�GH� ULVFR�QD�
H[HFXomR�GH�PXUR�GH�JDELmR�������

5,2�'(�-$1(,52��6PR��6HFUHWDULD�0XQLFLSDO�GH�2EUDV��2UJ����)XQGDomR�
*HR�5LR�� ������ 'LVSRQtYHO� HP�� �KWWS���ZZZ�ULR�UM�JRY�EU�ZHE�VPR�JHR-
�ULR!��$FHVVR�HP�����GH�PDLR�GH������

5(,6��-��%��$��6��$�TXHVWmR�KDELWDFLRQDO�QR�PXQLFtSLR�GH�2XUR�3UHWR�0*�
H�VXDV�FRQVHTXrQFLDV�VRFLDLV��0RQRJUD¿D��*UDGXDomR�HP�6HUYLoR�6RFLDO��
�� ,QVWLWXWR� GH�&LrQFLDV� 6RFLDLV�$SOLFDGDV��8QLYHUVLGDGH� )HGHUDO� GH�2XUR�
3UHWR��0DULDQD�����������I�

52&+$��$��5��$��(VWXGR�FRPSDUDWLYR�GH�PXURV�GH�DUULPR�H[HFXWDGRV�HP�
FRQFUHWR�DUPDGR��TXDQGR�GLPHQVLRQDGRV�SDUD�DOWXUDV�GLIHUHQWHV�������

6,/9$��5��5���3URSRVWD�SDUD�HVWDELOL]DomR�GH�XPD�HQFRVWD�RFXSDGD�HP�&D-
PDUDJLEH�3(�FRP�D�FRQVLGHUDomR�GH�XP�WUDWDPHQWR�JOREDO�������

628=$�-Ò1,25��-��*��,QÀXrQFLD�GD�&RPSDFWDomR�QDV�&RQGLo}HV�GH�(VWD-
ELOLGDGH�GH�0XURV�GH�3HVR�HP�*DELmR��7UDEDOKR�GH�&RQFOXVmR�GH�&XUVR�GH�
*UDGXDomR����&XUVR�GH�(QJHQKDULD�&LYLO��8QLYHUVLGDGH� )HGHUDO�
GH� -XL]� GH� )RUD�� -XL]� GH�)RUD�����������I�

=$1$5'2��%��)��$QiOLVH�GH�(VWDELOLGDGH�GH�7DOXGHV�GH�(VFDYDomR� �HP��
0LQD��GH�%DX[LWD���(VWDELOLGDGH�GH�0XURV�GH�3HVR�HP�*DELmR��7UDEDOKR���
&XUVR�GH�(QJHQKDULD�GH�0LQDV��8QLYHUVLGDGH�)HGHUDO�GH�$OIHQDV��3RoRV�GH�
&DOGDV�����������I�
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CAPÍTULO XVIII

APLICAÇÃO DO GESSO E SUSTENTABILIDADE NA 
CONSTRUÇÃO CIVIL

Allex Almeida da Silva

Iara da Silva de Almeida

Bruno Matos de Farias

Rachel Cristina Santos Pires

RESUMO

1HVWH�DUWLJR�VHUi�DSUHVHQWDGR�XP�HVWXGR�VREUH�D�VXVWHQWDELOLGDGH�H�DO-
JXPDV�YDQWDJHQV�H�GHVYDQWDJHQV�GD�DSOLFDomR�GR�*HVVR�QRV�FDQWHLURV�

GH� REUDV� GD� HPSUHVD� SRGHQGR� DVVLP�YLU� D� FULDU�PHOKRUDV� DPELHQWDLV� H� D�
HYROXomR�GRV�UHVXOWDGRV�OLJDGRV�DR�WHPD��$�LQG~VWULD�GD�&RQVWUXomR�&LYLO�p�
XP�GRV�YHWRUHV�LPSRUWDQWHV�SDUD�D�HFRQRPLD�H�GHVHQYROYLPHQWR�VRFLDO�GH�
XP�SDtV��HQWUHWDQWR�HVWH�IRUWH�LPSDFWR�FRPR�DODYDQFD�GR�GHVHQYROYLPHQWR�
QDFLRQDO�WDPEpP�DFDUUHWD�XPD�FUHVFHQWH�GHPDQGD�GH�FRQVXPR�GH�UHFXUVRV�
QDWXUDLV�H�HQHUJpWLFRV��H�WDPEpP�R�DXPHQWR�GD�JHUDomR�GH�UHVtGXRV�H�GRV�
LPSDFWRV�DPELHQWDLV��e�SRU�PHLR�GRV�DYDQoRV� WHFQROyJLFRV��TXH�D� LQG~V-
WULD�GD�FRQVWUXomR�FLYLO� WHP�EXVFDGR�DOJXQV�PpWRGRV�GH�FRQVWUXomR�PDLV�
H¿FLHQWHV�SDUD�VXEVWLWXLU�R�VLVWHPD�FRQYHQFLRQDO�GH�DOYHQDULD�H�DWHQGHU�D�
FUHVFHQWH�H[LJrQFLD�H�HYROXomR�GR�PHUFDGR��8PD�GDV�DOWHUQDWLYDV�p�R�XVR�
GR�'U\ZDOO��TXH�XWLOL]D�FKDSDV�GH�JHVVR�DFDUWRQDGR�FRPR�FRPSRQHQWH�GH�
YHGDomR�LQWHUQD�ID]HQGR�FRP�TXH�DV�FRQVWUXo}HV�VHMDP�PDLV�OLPSDV��UiSLGDV�
H�FRP�GHVHPSHQKR�VDWLVIDWyULR
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1. INTRODUÇÃO

A LQG~VWULD�GD�&RQVWUXomR�&LYLO�p�XP�GRV�VHWRUHV�PDLV�DGPLUiYHLV�SDUD�R�FRQWH[WR�HFRQ{PLFR�H�SDUD�R�GHVHQYROYLPHQWR�VRFLDO�GH�XP�SDtV��
FRQWXGR� HVWH� IRUWH� LPSDFWR� FRPR� DODYDQFD� GR� GHVHQYROYLPHQWR� QDFLRQDO�
LJXDOPHQWH�RFDVLRQD�XPD�FUHVFHQWH�GHPDQGD�GH�FRQVXPR�GH�UHFXUVRV�QDWX-
UDLV�H�HQHUJpWLFRV��H�DLQGD�R�DXPHQWR�GD�JHUDomR�GH�UHVtGXRV�H�GRV�LPSDFWRV�
DPELHQWDLV��3,1+(,52��������
� 2V� PpWRGRV� FRQVWUXWLYRV� WUDGLFLRQDLV� XWLOL]DGRV� SHOD� LQG~VWULD� GD�
FRQVWUXomR�FLYLO�VmR�GLIHUHQFLDGRV�SHOR�JUDQGH�FRQVXPR�GH�PDWpULD�SULPD��
UHFXUVRV�HQHUJpWLFRV�QmR�UHQRYiYHLV�H�SHOD�H[FHVVLYD�SURGXomR�GH�UHVtGXRV�
VyOLGRV��(VWD�UHDOLGDGH�PRWLYD�GLYHUVRV�SHVTXLVDGRUHV�D�EXVFDU�UHSHQVDU�R�
SURFHVVR�SURGXWLYR�GHQWUR�GR�FRQFHLWR�GH�FLFOR�GH�YLGD��6,/9$��������
� 'H�DFRUGR�FRP�R�SURJUHVVR�GD�WHFQRORJLD�DFRQWHFHUDP�WDPEpP�GL-
IHUHQWHV�FRPSOLFDo}HV�RQGH�DV�LQVWLWXLo}HV�H�R�PHLR�DPELHQWH�VH�WRUQDUDP�
GLVWLQWDV�QD�TXDO�R�KRPHP�SUHWHQGHQGR�TXHUHU�DLQGD�PDLV�QmR�VH�LQWHUHVVRX�
FRP�DV�IXWXUDV�FRQVHT�rQFLDV���-2+1�	�&,1&2772��������
� $�LGpLD�DPELHQWDO�DQGD�PXGDQGR�H�SURJUHGLQGR�SDUD�PHOKRUDU��(P�
SDVVDGR�QmR�WmR�DQWLJR�PDQLIHVWDYD�VH�DOJXPDV�VXUSUHVDV�RX�FRPSUHHQVmR�
HFROyJLFD�XQLFDPHQWH�SHUDQWH�D�DFLGHQWHV�HFROyJLFRV�GH�IDPRVDV�JUDQGLRVL-
GDGHV��(QWUHWDQWR�DV�FLUFXQVWDQFLDV�PXGDUDP�H�R�KRPHP�YLX�D�QHFHVVLGDGH�
GH�XQLU�RV�LQWHUHVVHV�UHQWiYHLV�FRP�R�UHVSHLWR�DR�PHLR�DPELHQWH�RIHUHFHQGR�
LGpLDV�TXH�DJUHJXHP�RV�LQWHUHVVHV�¿QDQFHLURV�FRP�DV�H[LJrQFLDV�GD�QRVVD�
JHUDomR�VHP�SURPRYHU�ULVFRV�HP�GHVYDQWDJHQV�SDUD�DV�RXWUDV�JHUDo}HV��(1-
*(668/��������
� $WXDOPHQWH��R�XVR�GR�JHVVR�QD�FRQVWUXomR�FLYLO�EUDVLOHLUD�YHP�FUHV-
FHQGR� FRQWLQXDPHQWH� H� FRP� PDLRU� LQWHQVLGDGH� GHVGH� PHDGRV� GRV� DQRV�
������TXDQGR�R�VLVWHPD�GU\ZDOO�SDVVRX�D�VHU�XWLOL]DGR�QDV�YHGDo}HV�LQWHU-
QDV��SDUHGHV��IRUURV�H�UHYHVWLPHQWRV��GH�WRGRV�RV�WLSRV�GH�HGL¿FDo}HV��$�HVVD�
XWLOL]DomR�QRYD�VRPDP�VH�RV�XVRV�WUDGLFLRQDLV�GR�JHVVR�FRPR�PDWHULDO�GH�
UHYHVWLPHQWR��DSOLFDGR�GLUHWDPHQWH�HP�SDUHGHV�H�IRUURV��H�FRPR�PDWHULDO�GH�
IXQGLomR��HP�SODFDV�GH�IRUUR��VDQFDV��PROGXUDV�H�RXWUDV�SHoDV�GH�DFDEDPHQ-
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WR�RX�GHFRUDomR��6,/9$��������
� 7RGDV�HVVDV�XWLOL]Do}HV�JHUDP�UHVtGXRV��H�HVWHV�DR�FRQWUiULR�GR�TXH�
VH�LPDJLQDYD�DWp�Ki�EHP�SRXFR�WHPSR��QmR�VmR�OL[R��PDV�PDWHULDLV�TXH�SR-
GHP�VHU�UHDSURYHLWDGRV�GH�GLIHUHQWHV�IRUPDV�
� $�JHVWmR�GRV�UHVtGXRV��GD�PHVPD�IRUPD�TXH�RFRUUH�FRP�RXWURV�PD-
WHULDLV�HPSUHJDGRV�QRV�FDQWHLURV�GH�REUDV��SDVVRX�D�GHPDQGDU�DWHQomR�FDGD�
YH]�PDLRU�GRV�FRQVWUXWRUHV��HP�UD]mR�GDV�H[LJrQFLDV�GD�OHJLVODomR�DPELHQ-
WDO�EUDVLOHLUD��-2+1�	�&,1&2772��������
� 2�SULQFLSDO�REMHWLYR�TXH�XPD�HPSUHVD�WHP�p�R�GH�DOFDQoDU�D�PDLRU�
PDUJHP�GH�OXFUR�SRVVtYHO��HQWUHWDQWR��p�FRPXP�SHUFHEHU�TXH�H[LVWHP�Do}HV�
RX�DSRLRV�VRFLDLV�TXH�QmR�FRRSHUDP�GLUHWDPHQWH�SDUD�R�JDQKR�GH�OXFUR��(V-
VDV�Do}HV�RX�Q~FOHRV�WHP�R�QRPH�GH�UHVSRQVDELOLGDGH�VRFLDO�H�D�FLGDGDQLD��
3RU�PHLR�GD�REVHUYDomR�GDV�RUJDQL]Do}HV�TXH�RSHUDP�QR�PHUFDGR��FRQVWD-
WD�VH�GLYHUVRV�WLSRV�GH�UHVSRQVDELOLGDGH�VRFLDO��'8$57(��������
� $�SDUWLU�GHVWH� UHFRQKHFLPHQWR� VmR�HVWDEHOHFLGDV�SROtWLFDV��SURJUD-
PDV�H�SURFHGLPHQWRV�SDUD�FRQGX]LU�VXDV�DWLYLGDGHV�GH�PRGR�DPELHQWDOPHQ-
WH�VHJXUR�H[SRQGR�VXDV�LQWHQo}HV�H�SULQFtSLRV�HP�UHODomR�DR�VHX�GHVHPSH-
QKR�DPELHQWDO��TXH�SUHYr�XPD�HVWUXWXUD�SDUD�DomR�H�GH¿QLomR�GH�REMHWLYRV�H�
PHWDV�DPELHQWDLV��%(51$5',��������
� $�SDUWLU�GD�SUHRFXSDomR�FRP�RV�GDQRV�DPELHQWDLV�FDXVDGRV�SHODV�
HPSUHVDV�H�D�QHFHVVLGDGH�GH�XPD�YLVmR�HVWUDWpJLFD��FULD�VH�D�LGHLD�GR�GHVHQ-
YROYLPHQWR�VXVWHQWiYHO��RQGH�FDGD�HVSHFLDOLVWD�WHP�HVWDEHOHFLGR�XPD�GH¿-
QLomR�SUySULD�VREUH�R�FRQFHLWR�GH�VXVWHQWDELOLGDGH��PDV�WRGRV�FRP�R�PHVPR�
IRFR��RX�VHMD��EXVFDU�R�HTXLOtEULR�HQWUH�DV�HPSUHVDV��D�VRFLHGDGH�HP�JHUDO�H�
R�PHLR�DPELHQWH��3,1+(,52��������
� (P�UHODomR�DR�SURFHVVR�GH�FHUWL¿FDomR��DV�HGL¿FDo}HV�VmR�DXGLWDGDV�
SHULRGLFDPHQWH�SDUD�UHQRYDomR�GR�FHUWL¿FDGR��$V�HGL¿FDo}HV� Mi�FRQVWUXt-
GDV��R�HQYROYLPHQWR�GR�XVXiULR�p�FRP�UHODomR�D�RSHUDomR�H�PDQXWHQomR��R�
TXH�LPSOLFD�QD�DFHLWDomR�RX�QmR��38&&,�������
� ¬�PHGLGD�TXH�D�HPSUHVD�YDL�DYDQoDQGR�SHOD�PHOKRUD�FRQWtQXD��YDL�
FULDQGR�DRV�SRXFRV�XPD�QRYD�FXOWXUD�RUJDQL]DFLRQDO�RQGH� WRGRV�VmR� UHV-
SRQViYHLV�SHOD�TXDOLGDGH�DPELHQWDO��GHVGH�D�DOWD�GLUHomR�GD�HPSUHVD�DWp�R�
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IXQFLRQiULR�TXH�HVWi�DWXDQGR�GH�IRUPD�GLUHWD�HP�WRGR�R�SURFHVVR�SURGXWLYR�
GD�HPSUHVD��'8$57(��������
� 'HQWUH�DV�GLYHUVDV�HWDSDV�GR�SURFHVVR�FRQVWUXWLYR��D�H[HFXomR�GH�XP�
HGLItFLR�RX�HPSUHHQGLPHQWR�PHUHFH�HVSHFLDO� DWHQomR�SRU� VHU�R�PRPHQWR�
RQGH�RV�PDLRUHV�LPSDFWRV�DPELHQWDLV�VmR�JHUDGRV��GHPDQGD�SHOD�H[WUDomR�
GH�UHFXUVRV�� WUDQVODGR�GH�WRGR�PDWHULDO�SDUD�R� ORFDO��JHUDomR�GH�UHVtGXRV��
HWF�� H� R�PRPHQWR� H� ORFDO� RQGH� RV� GLYHUVRV� FRPSRQHQWHV� GD� LQG~VWULD� GD�
FRQVWUXomR�PDLV�LQWHUDJHP�HQWUH�VL�
� $�PHWRGRORJLD�GHVVH�HVWXGR�EDVHRX�VH�QD�EXVFD�DWLYD�GH�LQIRUPD-
o}HV�QD� OLWHUDWXUD� IRUPDO�SRU�PHLR�GH� OLYURV�� GLVVHUWDo}HV� H�PRQRJUD¿DV��
7DPEpP�IRL�XWLOL]DGR�FRPR�IRQWH�GH�SHVTXLVD��YLVLWDV�WpFQLFDV�D�2EUD��6WR-
ULHV�5HVLGHQFH� ORFDOL]DGD�QD�(VWUDGD�GR�&DSHQKD������3HFKLQFKD�±�5-� H�
([DWR�5HVLGHQFLDO��5XD�*HQHUDO�%HOIRUG�Q�������5LDFKXHOR�±�5-�
2�REMHWLYR�GHVWH� HVWXGR�p� DQDOLVDU�RV� LPSDFWRV� DPELHQWDLV� FDXVDGRV�SHOD�
FRQVWUXomR�FLYLO�H�DSUHVHQWDU�R�JHVVR��'U\ZDOO��FRPR�XP�SRVVtYHO�VLVWHPD�
TXH�SRGH�DPHQL]DU�WDLV�LPSDFWRV��'LIXQGLU�D�LPSRUWkQFLD�GD�UHFLFODJHP�QR�
VHWRU�GD�FRQVWUXomR��SULQFLSDOPHQWH�QR�TXH�WDQJH�R�PDWHULDO�JHVVR�H�R�VHX�
SRWHQFLDO�GH�VXVWHQWDELOLGDGH��3RU�¿P��LQVWUXLU�RV�SUR¿VVLRQDLV�GD�FRQVWUX-
omR�FLYLO�TXDQWR�DR�VHUYLoR�GH�JHVVR�

2. REVISÃO BIBLIOGRÁFICA
2.1 Uso do gesso no contexto da construção civil 

A JLSVLWD�p�XP�PLQHUDO�EDVWDQWH�DEXQGDQWH�QD�QDWXUH]D��([LVWHP�PXLWDV�MD]LGDV�GH�JLSVLWD�HVSDOKDGDV�SHOR�%UDVLO�H�SRU�PXLWRV�RXWURV�SDtVHV�GR�
PXQGR��1R�HQWDQWR��GR�SRQWR�GH�YLVWD�HFRQ{PLFR��DV�SULQFLSDLV�MD]LGDV�GH�
JLSVLWD�HVWmR�ORFDOL]DGDV�QD�%DFLD�6HGLPHQWDU�GR�$UDULSH��UHJLmR�GH�IURQWHL-
UD�GRV�(VWDGRV�GR�3LDXt��&HDUi�H�3HUQDPEXFR��/<5$���������
�����������$�%DKLD�SRVVXL�MD]LGDV�GH�JLSVLWD�FRP�XPD�ORFDOL]DomR�SULYLOHJLDGD��
SRLV�R�PXQLFtSLR�GH�&DPDPX�HQFRQWUD�VH�SUy[LPR�GR�PHUFDGR�FRQVXPLGRU�
GD�UHJLmR�VXGHVWH�GR�SDtV��1R�HQWDQWR��VXD�JHRORJLD�H�GH¿FLrQFLDV�GH�LQIUD-
HVWUXWXUD�QmR�VmR�IDYRUiYHLV�SDUD�D�SURGXomR�HP�ODUJD�HVFDOD��/<5$��������
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� 2�JHVVR�FRPHUFLDOPHQWH�FRQKHFLGR�p�XP�PDWHULDO�KHPL�KLGUDWDGR��
SURGX]LGR�DWUDYpV�GR�SURFHVVR�GH�FDOFLQDomR�GD�JLSVLWD��D�XPD�WHPSHUDWXUD�
GH�DSUR[LPDGDPHQWH�����&��2�WHUPR�JLSVLWD�p�HPSUHJDGR�SDUD�VH�UHIHULU�DR�
PLQHUDO�HP�HVWDGR�QDWXUDO��HQTXDQWR�JHVVR�p�R�WHUPR�XWLOL]DGR�SDUD�GHVLJQDU�
R�SURGXWR�FDOFLQDGR��

2.2 Drywall

e�FRQKHFLGR� FRPR� JHVVR� DFDUWRQDGR��$V� FKDSDV� GH� GU\ZDOO� VmR� IHLWDV�FRP�JHVVR�FRPXP��HQFDSDGDV�SRU�SDSHO��VmR�HVWUXWXUDGDV�FRP�SHU¿V�
PHWiOLFRV��0LVWXUD�VH� iJXD�� JHVVR� H� DGLWLYRV� SRU�PHLR� GH�PiTXLQDV�� VXD�
IRUPD�DVVLP�VHUi�GH¿QLGD��GHSRLV�GLVVR��FRUWDPRV�H�VHFDPRV�DV�FKDSDV��¿-
FDQGR�SRGHQGR�VHU�DUPD]HQDGD��H�GHSRLV�HQFDPLQKDGD�SDUD�XVR��9,(,5$�
	:(%(5���������
� ([LVWHP�YiULDV�HVSHVVXUDV��R�SHVR�p�LQIHULRU�FRPSDUDGR�jV�HVWUXWXUDV�
GH�DOYHQDULD�FRQYHQFLRQDO��1R�%UDVLO�D�FRQVWUXomR�FLYLO�VH�FDUDFWHUL]D�SRU�
XWLOL]DU�VLVWHPDV�GH�FRQVWUXomR�DLQGD�XP�SRXFR�DUWHVDQDO�FRP�XPD�SURGX-
omR�H�XP�JUDQGH�GHVSHUGtFLR�GH�PDWHULDLV��$�DWHQomR�GRV�JHVWRUHV�HP�UHOD-
omR�DR�FDQWHLUR�GH�REUDV�HUD�UHODFLRQDGD�FRP�DVSHFWRV�WpFQLFRV�GH�SURMHWR�
GH�DUTXLWHWXUD�HVWUXWXUDO��VHP�VH�SUHRFXSDU�FRP�HFRQRPLDV��FRP�RV�SUD]RV�H�
FRP�RV�UHWUDEDOKRV��RX�VHMD��FRP�WRGR�R�SODQHMDPHQWR���9,(,5$�	:(%(5��
������
� $�H[HFXomR�GR�'U\ZDOO�YHP�PXLWR�DQWHV�GR�PDWHULDO�FKHJDU�QR�FDQ-
WHLUR�GH�REUDV��e�SUHFLVR�DMXVWDU�R�SURMHWR�GH�DFRUGR�FRP�R�VLVWHPD�H�WUDoDU�
DOJXQV�SDUkPHWURV�TXH�VmR�LPSRUWDQWHV�GR�SURMHWR��FRPR�WLSRV�GH�SODFDV�TXH�
VHUmR�XWLOL]DGDV��VH�YDL�WHU�LVRODPHQWR�WHUPR�DF~VWLFR�QR�IRUUR�RX�QD�SDUHGH��
VDEHU�VH�D�SDUHGH�YDL�VHU�UHVLVWHQWH�DR�IRJR�RX�D�XPLGDGH���HVSHVVXUDV�¿QDLV�
H�GLPHQV}HV�GRV�PRQWDQWHV��JXLDV�H�SHU¿V�� ,VVR� VHP�FRQWDU�TXH�GHYH�VHU�
IHLWD� FRP�D�GHYLGD�FRPSDWLELOL]DomR�GH�RXWURV�SURMHWRV�� WLSR�KLGUiXOLFD�H�
HOpWULFD��DU�FRQGLFLRQDGR�OXPLQRWpFQLFD��DFDEDPHQWRV��VRP��HQWUH�RXWUDV��2�
REMHWLYR�p�SUHYHU�DOJXQV�GHWDOKHV�SDUD�PLQLPL]DU�DR�0D[LPR�R�UHWUDEDOKR��
YHUL¿FDQGR�OLPLWDo}HV��UHVSHLWDQGR�DV�MXQWDV��HVWXGDU�RV�VLVWHPDV�GDV�LQVWD-
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ODo}HV��VLVWHPDV�GH�HPEXWLU�RX�SHQGXUDU�QR�FDVR�GH�OXPLQiULDV��WDQTXHV�H�
GH¿QLU�MXQWDV�GH�PRYLPHQWDomR��*8,$�3/$&2���������
� 2�FRQWUD�SLVR�GHYH�VHU�FRQFOXtGR�SULPHLUR�SRU�FRQWD�GD�XWLOL]DomR�
GH�iJXD�H�WDPEpP�SHOD�QHFHVVLGDGH�GR�WHUUHQR�HVWDU�WRWDOPHQWH�QLYHODGR��
7HP�TXH�KDYHU�PXLWR�FXLGDGR�SRUTXH�QmR�SRGH�PROKDU�DV�SODFDV�GH�JHVVR��
H�WDPEpP�WHU�FXLGDGR�FRP�D�XPLGDGH�H[FHVVLYD��3RU�LVVR��GHYHPRV�SURWH-
JHU�RV�YmRV�GH�SRUWDV�H�MDQHODV��WDPEpP�TXDOTXHU�RXWUR�VHUYLoR�TXH�XWLOL]H�
iJXD��FRPR�HVWUXWXUDV�GH�FRQFUHWR��DOYHQDULD��FRQWUD�SLVRV�H�UHYHVWLPHQWR�
GH�DUJDPDVVD��GHYH�WHU�VLGR�FRQFOXtGR��SULQFLSDOPHQWH�QRV�HQFRQWURV�FRP�
DV�SDUHGHV�GH�'U\ZDOO��38&&,��������
$OJXQV�FXLGDGRV�GHYHP�VHU�WRPDGRV�QR�FDQWHLUR�GH�REUD��FRPR�QR�UHFH-
ELPHQWR�GRV�FRPSRQHQWHV��GHYH�VH�YHUL¿FDU�D�LQWHJULGDGH�DQWHV�GH�LQLFLDU�
D�GHVFDUJD��QR�WUDQVSRUWH�GDV�FKDSDV��RV�SDOHWHV�GHYHP�WHU�FDQWRQHLUDV�GH�
SURWHomR�QRV�SRQWRV�HP�FRQWDWR�FRP�FRUGDV�H�¿WDV�GH�DPDUUDomR�XWLOL]DGDV�
SDUD�D�GHVFDUJD�H�PRYLPHQWDomR�GR�SURGXWR��SRGHP�VHU� HPSLOKDGRV�QR�
Pi[LPR�HP�WUrV�SDOHWHV�H�VREUH�DSRLRV�GH�QR�PtQLPR����FP�GH�ODUJXUD��
HVSDoDGRV�D�DSUR[LPDGDPHQWH����FP��p�LPSRUWDQWH�PDQWHU�R�DOLQKDPHQ-
WR�GRV�DSRLRV�DR�HPSLOKDU�YiULRV�SDOHWHV�H�QmR�VH�GHYH��MDPDLV��HPSLOKDU�
FKDSDV� FXUWDV� HP� FRQMXQWR� FRP� FKDSDV� ORQJDV� RX� IRUD� GH� DOLQKDPHQWR��
2V�SDOHWHV�SRGHP�VHU�WUDQVSRUWDGDV�PDQXDOPHQWH�RX�SRU�HPSLOKDGHLUD��QR�
FDVR�GR�WUDQVSRUWH�PDQXDO��DV�FKDSDV�GHYHP�VHU�OHYDGDV�QD�SRVLomR�YHUWL-
FDO��.1$8)��������

2.3 Estuque

A PDLRU�DSOLFDomR�GR�JHVVR�p�QR�PHUFDGR�GD�FRQVWUXomR�FLYLO��RQGH�p�PXLWR� XWLOL]DGR� FRPR� UHYHVWLPHQWR� GH� SDUHGH�� HQWUH� RXWUDV� DSOLFD-
o}HV��3RU�VHU�XP�PDWHULDO�GH�SHJD�UiSLGD�p�FRPXP�RFRUUHU�GHVSHUGtFLRV�
QRV�FDQWHLURV�GH�REUD��R�TXH�FRQWULEXL�SDUD�D�JHUDomR�GRV�UHVtGXRV�GH�JHVVR�
QDV�REUDV��'8$57(��������
'H�DFRUGR�FRP�D�5HVROXomR����������GR�&RQVHOKR�1DFLRQDO�GR�0HLR�$P-
ELHQWH� �&21$0$���R�JHVVR�HVWDYD�FODVVL¿FDGR�QD�&ODVVH�&���³UHVtGXRV�
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SDUD�RV�TXDLV�QmR�IRUDP�GHVHQYROYLGDV�WHFQRORJLDV�RX�DSOLFDo}HV�HFRQRPL-
FDPHQWH�YLiYHLV�TXH�SHUPLWDP�D�VXD�UHFLFODJHP�RX�UHFXSHUDomR´��RX�VHMD��
PRVWUD�VHU�XP�PDWHULDO�VHP�UHFLFODJHP�H�FRP�D�QHFHVVLGDGH�GH�WUDWDPHQWRV�
HVSHFLDLV��GHYLGR�j�FRQWDPLQDomR�GR�VROR�H�GR�OHQoRO�IUHiWLFR��QR�FDVR�GH�
GLVSRVLomR� QR� DPELHQWH�� �1R� HQWDQWR� RFRUUHX� XPD� UHYLVmR� QD�5HVROXomR�
���������GR�&21$0$�SRU�PHLR�GD�5HVROXomR����������GR�&21$0$��QD�
TXDO�R�JHVVR�IRL�FODVVL¿FDGR�QD�&ODVVH�%�±�GH�³UHVtGXRV�UHFLFOiYHLV´��SRUWDQ-
WR��SDVVRX�D�VHU�FRQVLGHUDGR�XP�UHVtGXR�UHFLFOiYHO��(QWUHWDQWR��D�GHVWLQDomR�
¿QDO�GHVVH� UHVtGXR�� FRQWLQXD� VHQGR�XP�SUREOHPD��SRLV�R�JHVVR�QmR�SRGH�
VHU�DFHLWR�QRV�DWHUURV�VDQLWiULRV�H�DV�iUHDV�GH� WUDQVERUGR�H� WULDJHP�DLQGD�
VmR�UDUDV�QR�SDtV��DSUHVHQWDQGR�VH�SRXFDV�XVLQDV�GH�UHFLFODJHP�QHVWH�VHWRU�
�&21$0$�Q����������

2.4 Impactos Ambientais

A GHSRVLomR�HP�DWHUURV� VDQLWiULRV� FRPXQV�QmR�p� UHFRPHQGDGD��SRLV�R�DPELHQWH� ~PLGR�� DVVRFLDGR� jV� FRQGLo}HV� DHUyELFDV� H� j� SUHVHQoD� GH�
EDFWpULDV� UHGXWRUDV� GH� VXOIDWR� FRQWULEXHP� SDUD� JHUDomR� GH� JiV� VXOItGULFR�
�+�6���VXEVWkQFLD�TXH�DSUHVHQWD�RGRU�GHVDJUDGiYHO��VHPHOKDQWH�DR�GH�RYR�
SRGUH���$OpP�GR�RGRU��R�JiV�p�LQÀDPiYHO�H�HP�SURYRFD�LUULWDomR�QRV�ROKRV��
SRGHQGR�VHU�OHWDO�HP�DOWDV�FRQFHQWUDo}HV��$�LQWR[LFDomR�SRU�JiV�VXOItGULFR��
SRGH�FDXVDU�GDQRV�UHVSLUDWyULRV��SDUDOLVDQGR�R�VLVWHPD�QHUYRVR�TXH�FRQWUROD�
D�UHVSLUDomR�H�SURYRFDQGR�DV¿[LD��(1*(668/��������
� 3RUWDQWR��DV�SRVVLELOLGDGHV�GH�PLQLPL]DU�R�LPSDFWR�DPELHQWDO�RFD-
VLRQDGR�SHORV�UHVtGXRV�GH�JHVVR�VmR�D�UHGXomR��D�UHXWLOL]DomR�H�D�UHFLFODJHP�
GR�PDWHULDO�

2.5 Reciclagem do Gesso

'H�DFRUGR�FRP�-RKQ�	�&LQFRWWR���������R�SURFHVVR�GH�UHFLFODJHP�GR�
JHVVR�p�PDLV�FRPSOH[R�TXH�R�SURFHVVR�GH�SURGXomR�D�SDUWLU�GD�PDWp-

ULD�SULPD��D�JLSVLWD��2�SURFHVVR�GH�UHFLFODJHP�H[LJH�DOpP�GD�HQHUJLD��PDLV�
PmR�GH�REUD��SRLV�p�QHFHVViULR�ID]HU�D�UHPRomR�GH�FRQWDPLQDQWHV��DOpP�GH�
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VHU�QHFHVViULR�XP�PHOKRU�VLVWHPD�GH�VHJUHJDomR�GRV�UHVtGXRV�GH�JHVVR��
� 2�LQYHVWLPHQWR�QHFHVViULR�HP�PmR�GH�REUD�H�HTXLSDPHQWRV�SDUD�ID-
]HU�D�GHYLGD�VHJUHJDomR�GRV�UHVtGXRV�GH�JHVVR�QR�PRPHQWR�GD�JHUDomR��R�
WUDQVSRUWH�DGHTXDGR��VmR�IDWRUHV�TXH�³HQFDUHFHP�R�SURFHVVR�GH�UHFLFODJHP´�
�-2+1�	�&,1&2772��������
� &RQIRUPH�R�38&&,���������SDUD�UHDOL]DU�D�UHFLFODJHP�GRV�UHVtGXRV�
GH�JHVVR��VmR�QHFHVViULDV�DV�VHJXLQWHV�HWDSDV��FROHWDU��DUPD]HQDU��WUDQVSRU-
WDU��GHVWLQDU�H�UHFLFODU��2V�SULPHLURV�SDVVRV�VmR�D�FROHWD�H�R�DUPD]HQDPHQWR�
GRV�UHVtGXRV�HP�ORFDO�VHFR��HP�EDLDV�FRP�SLVR�FRQFUHWDGR�RX�HP�FDoDP-
EDV��DPERV�SURWHJLGRV�GDV�FKXYDV�RX�SRVVtYHLV�FRQWDWRV�FRP�iJXD��'HYH�VH�
SUHRFXSDU�FRP�D�VHSDUDomR�GRV�UHVtGXRV�GH�JHVVR�GH�RXWURV�PDWHULDLV�FRPR�
PDGHLUD��PHWDLV��SDSpLV��UHVWRV�GH�DOYHQDULD��WLMRORV��EORFRV��DUJDPDVVD��HWF���
H�OL[R�RUJkQLFR��
� $�SUy[LPD�HWDSD�p�R�WUDQVSRUWH��TXH�GHYH�REHGHFHU�jV�UHJUDV�HVWD-
EHOHFLGDV�JHUDOPHQWH�SHORV�yUJmRV�PXQLFLSDLV�UHVSRQViYHLV�SHOR�PHLR�DP-
ELHQWH�H�RX�OLPSH]D�S~EOLFD��VHJXLGD�SHOD�GHVWLQDomR�GR�UHVtGXR�QD�TXDO�Yi-
ULRV�PXQLFtSLRV�EUDVLOHLURV�Mi�WHP�DV�ÈUHDV�GH�7UDQVERUGR�H�7ULDJHP��$77���
� (VWDV�$77V�VmR�OLFHQFLDGDV�SHODV�SUHIHLWXUDV�SDUD�UHFHEHU�UHVtGXRV�
GH�JHVVR�H�RXWURV�PDWHULDLV��2�HQYLR�GRV�UHVtGXRV�GH�JHVVR�SDUD�UHFLFODJHP�
p�VHPSUH�IHLWR�SHOD�$77�RX�SRU�HPSUHVDV�TXH�FROHWDP�RV�UHVtGXRV�QDV�REUDV��
PHGLDQWH� SDJDPHQWR� GH� XPD� WD[D� SRU�PHWUR� F~ELFR� H� DVVLP� H[HFXWDP� D�
WULDJHP�H�D�KRPRJHQHL]DomR�SDUD�YHQGr�ORV�QR�VHWRU�GH�UHFLFODJHP��'HVGH�
R�¿QDO�GD�GpFDGD�GH�����SHVTXLVDP�VH�PpWRGRV�GH�UHFLFODJHP��VHQGR�TXH�
DWXDOPHQWH�H[LVWHP�WUrV�IUHQWHV�VLJQL¿FDWLYDV�GR�XVR�GR�JHVVR�UHFLFODGR��3,-
1+(,52��������
� $� LQG~VWULD�FLPHQWHLUD�R�XWLOL]D�7UDEDOKR� ,QVFULWR�QD�&DWHJRULD�GH�
$UWLJR�&RPSOHWR���,6%1������������������������FRPR�UHWDUGDGRU�GD�SHJD�
GR�FLPHQWR��FHUFD�GH�����LPSOLFDQGR�HP�����GR�FRQVXPR�QDFLRQDO�GH�JHV-
VR��2�VHWRU�DJUtFROD�XWLOL]D�FRPR�FRUUHWRU�GH�DFLGH]�GR�VROR�H�QD�PHOKRULD�GH�
VXDV�FDUDFWHUtVWLFDV��
$�LQG~VWULD�GH� WUDQVIRUPDomR�UHLQFRUSRUD�VHXV�UHVtGXRV��HP�FHUWD�SURSRU-
omR�� HP� VHXV�SURFHVVRV�GH�SURGXomR�GH�SODFDV�GH�JHVVR� DFDUWRQDGR� H�QD�
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DGLomR�HP�SDVWDV�GH�JHVVR��7RGDV�HVWDV� IUHQWHV� VmR�HFRQRPLFDPHQWH�YLi-
YHLV��LPSRUWDQWHV�SDUD�D�VXVWHQWDELOLGDGH�GD�FRQVWUXomR�EUDVLOHLUD��9,(,5$�
	:(%(5���������

3. CONCLUSÃO

2�FRQKHFLPHQWR�GH�SUiWLFDV�VXVWHQWiYHLV�H�D�GLVVHPLQDomR�GH�LQIRUPD-o}HV�UHODFLRQDGDV�j�PLQLPL]DomR�GH�LPSDFWRV�DPELHQWDLV�SRGHP�PH-
OKRUDU�D�TXDOLGDGH�GR�DPELHQWH�FRQVWUXtGR��
� 2�FXVWR�HVWLPDGR�SDUD�R�SURFHVVR�GH�UHFLFODJHP�GR�JHVVR��QmR�DSUH-
VHQWD�VHU�XPD�VROXomR�PXLWR�YLiYHO�HFRQRPLFDPHQWH��YLVWR�R�SUHoR�GD�PD-
WpULD�SULPD�QDWXUDO��1R�HQWDQWR��GR�SRQWR�GH�YLVWD�HFROyJLFR��p�XPD�VROXomR�
FRUUHWD�H�YLiYHO��SRGHQGR�VHU�WDPEpP�YDQWDMRVD�TXDQGR�VH�UHIHUH�DRV�FXV-
WRV�SDUD�GHVFDUWHV�HP�OXJDUHV�DSURSULDGRV�TXH�SRVVXHP�OLFHQoD��$�UHFLFOD-
JHP�GR� UHVtGXR�GH�JHVVR� p�SRVVtYHO�� QR� HQWDQWR�� D�YLDELOLGDGH� HP�HVFDOD�
FRPHUFLDO�GHSHQGH�GH�YiULRV�IDWRUHV��FRPR��GLVSRQLELOLGDGH�H�EDL[R�FXVWR�
GD�PDWpULD�SULPD��TXDQWLGDGH�H�TXDOLGDGH�GR�UHVtGXR�GH�JHVVR�JHUDGR��FXVWR�
GD�VHJUHJDomR�H�GR�WUDQVSRUWH�GHVVH�UHVtGXR�QRV�FDQWHLURV�GH�FRQVWUXomR�H�
GHPROLomR��HQWUH�RXWURV�
1D�EXVFD�SHOD�VXVWHQWDELOLGDGH�QmR�Vy�QRV�FDQWHLURV��PDV��GH�PDQHLUD�JHUDO��
HP�RXWURV�HPSUHHQGLPHQWRV�H�VHJPHQWRV�p�XPD�FRQVWDQWH�FDGD�YH]�PDLV�
SUHVHQWH�QD�HQJHQKDULD�
� $VVLP�VHQGR��HVSHUD�VH�TXH�R�HVWXGR�QmR�VH�HVJRWH�FRP�HVWD�SHVTXL-
VD�H�TXH�QRYRV�HVWXGRV�VHMDP�UHODFLRQDGRV�SDUD�R�SURFHVVR�GH�FHUWL¿FDomR�
DPELHQWDO��H�TXH�WRGRV�WHQKDP�DFHVVR�jV�LQIRUPDo}HV��QR�TXH�WDQJH�DR�FRQ-
WH[WR�VRFLDO��DPELHQWDO�H�RUJDQL]DFLRQDO��RWLPL]DQGR�D�VXVWHQWDELOLGDGH�
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CAPÍTULO XIX

RECOMENDAÇÃO PARA PADRONIZAÇÃO NA-
CIONAL QUANTO À EXIGÊNCIA DE CHUVEIROS      
AUTOMÁTICOS EM LOCAIS DE REUNIÃO DE             
PÚBLICO

Hadryene Cezar da Silva

Micaele Correia Matias

Iara da Silva de Almeida

Bruno Matos de Farias

Rachel Cristina Santos Pires

RESUMO

2�SUHVHQWH�DUWLJR�WHP�FRPR�SURSyVLWR�DSUHVHQWDU�XPD�SDGURQL]DomR�HP�kPELWR�QDFLRQDO�TXDQWR�DV�H[LJrQFLDV�GH�FKXYHLURV�DXWRPiWLFRV�GR�WLSR�
VSULQNOHU� HP�HGL¿FDo}HV�GH� UHXQLmR�GH�S~EOLFR�GH�PRGR�D�SURYHU� FRQGL-
o}HV� LJXDLV�GH�SURWHomR�SDUD�RV�RFXSDQWHV�GHVVHV� ORFDLV� LQGHSHQGHQWH�GR�
(VWDGR�RQGH�HVWHMDP�LQVWDODGRV��3DUD�WDQWR��IRL�XWLOL]DGR�FRPR�PpWRGR�SDUD�
FROHWD� GH� GDGRV� D� SHVTXLVD� ELEOLRJUi¿FD�� DWUDYpV� GR� HVWXGR� OHYDQWDGR� QR�
UHIHUHQFLDO� WHyULFR� VREUH�SDUkPHWUR�QDFLRQDO�SDUD� H[LJrQFLD�GH� FKXYHLURV�
DXWRPiWLFRV�HP�ORFDLV�GH�UHXQLmR�GH�S~EOLFR��$�SDUWLU�GRV�SURFHGLPHQWRV�
DSUHVHQWDGRV�IRL�SRVVtYHO�SHUFHEHU�DV�GLYHUJrQFLDV�HQWUH�DV�OHJLVODo}HV�HV-
WDGXDLV�QR�WRFDQWH�D�H[LJrQFLD�GH�FKXYHLURV�DXWRPiWLFRV�SDUD�ORFDLV�GH�UHX-
QLmR�GH�S~EOLFR�H�R�TXDQWR�HVWD�VLWXDomR�p�SUHMXGLFLDO�GR�SRQWR�GH�YLVWD�GD�
VHJXUDQoD��SRLV�XPD�PHVPD�HGL¿FDomR�¿FD�VXMHLWD�jV�H[LJrQFLDV�WRWDOPHQWH�
GLIHUHQWHV�GHSHQGHQGR�GR�(VWDGR�HP�TXH�IRL�FRQVWUXtGD��(Q¿P��SRU�PHLR�
GH� WRGR�R� HVWXGR� UHDOL]DGR� IRL� SRVVtYHO� DSUHVHQWDU� XPD�SDGURQL]DomR� HP�
WRGR�WHUULWyULR�QDFLRQDO�D�¿P�GH�QLYHODU�D�H[LJrQFLD�GHVWHV�GLVSRVLWLYRV�QDV�
HGL¿FDo}HV�HP�TXHVWmR��
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1. INTRODUÇÃO

'LIHUHQWHPHQWH� GD� PDLRULD� GRV� SDtVHV� TXH� SRVVXHP� XPD� OHJLVODomR�
IHGHUDO�GH�SURWHomR�FRQWUD� LQFrQGLR��QR�%UDVLO�D�&RQVWLWXLomR�)HGH-

UDO�DWULEXL�DRV�HVWDGRV�HVVD�UHVSRQVDELOLGDGH��&DGD�HVWDGR�GH¿QH�FRPR�DV�
HGL¿FDo}HV�GHYHP�VHU�SURWHJLGDV��QD�PDLRULD�GHOHV�D�UHVSRQVDELOLGDGH�SHOD�
HODERUDomR�GD�UHJXODPHQWDomR�p�GR�&RUSR�GH�%RPEHLURV�HVWDGXDO��:2/-
/(17$56.,�-Ò1,25��������
� (GL¿FDo}HV�GH� UHXQLmR�GH�S~EOLFR�� HVWmR�PLQLPDPHQWH�SURWHJLGDV�
FRQWUD� LQFrQGLRV��TXDQGR�SRVVXHP�GLVSRVLWLYRV�GH�VHJXUDQoD�TXH�SRVVDP�
FRQWHU�RX�FRQWURODU�D�SULPHLUD�DomR�GR�IRJR�H�RULHQWDU�VHXV�IUHTXHQWDGRUHV�
HP�FDVRV�GH�DFLGHQWHV��8P�H[HPSOR�p�R�VLVWHPD�GH�VLQDOL]DomR�GH�VHJXUDQoD�
TXH��GH�DFRUGR�FRP�D�$%17�1%5�������������GHYH�HYLGHQFLDU�DV�URWDV�GH�
IXJD�MXQWDPHQWH�FRP�XP�VLVWHPD�GH�LOXPLQDomR�H¿FD]�TXH�DWHQGD�DRV�UHTXL-
VLWRV�GD�$%17�1%5�������������XPD�GLVWULEXLomR�DGHTXDGD�GH�H[WLQWRUHV�
QD�WRWDOLGDGH�GD�iUHD�FRQVWUXtGD�H�GH�DFRUGR�FRP�D�FODVVH�GH�PDWHULDLV�QR�
ORFDO��'HSHQGHQGR�GRV�SDUkPHWURV�GD�OHJLVODomR�ORFDO��SRGH�VHU�H[LJLGR�R�
XVR�GH�KLGUDQWHV�QD�HGL¿FDomR�H�R�XVR�GH�FKXYHLURV�DXWRPiWLFRV��WDPEpP�
FKDPDGRV�GH�VSULQNOHUV�
� 'H�DFRUGR�FRP�D�$%17�1%5�������������VSULQNOHUV�RX�FDQDOL]D-
omR�GH�FKXYHLURV�DXWRPiWLFRV��FRPSUHHQGHP�XPD�UHGH�GH�WXEXODomR�¿[D��
SHUPDQHQWHPHQWH�FRP�iJXD�VRE�SUHVVmR��HP�FXMRV�UDPDLV�VmR�LQVWDODGRV�RV�
FKXYHLURV�DXWRPiWLFRV��R�VLVWHPD�p�FRQWURODGR�QD�HQWUDGD��SRU�XPD�YiOYXOD�
GH� DODUPH� FXMD� IXQomR� p� ID]HU� VRDU� DXWRPDWLFDPHQWH� XP� DODUPH�� TXDQGR�
GD�DEHUWXUD�GH�XP�RX�PDLV�FKXYHLURV�DWXDGRV�SRU�XP�LQFrQGLR��2V�FKXYHL-
URV�DXWRPiWLFRV�GHVHPSHQKDP�R�SDSHO�VLPXOWkQHR�GH�GHWHFWDU�H�FRPEDWHU�R�
IRJR�
� 2V�VSULQNOHUV�VmR�H[WUHPDPHQWH�H¿FLHQWHV��VREUH�WXGR�SRU�QmR�QH-
FHVVLWDUHP�GD�DomR�KXPDQD�SDUD�HQWUDUHP�HP�IXQFLRQDPHQWR�H�DJHP�FRQ-
WURODQGR�RX�VXSULPLQGR�R�LQFrQGLR��GHSHQGHQGR�GD�WHFQRORJLD�HPSUHJDGD��
1R�%UDVLO��D�H[LJrQFLD�GH�LQVWDODomR�GH�FKXYHLURV�DXWRPiWLFRV��¿FD�D�FDUJR�
GH�FDGD�HVWDGR�DWUDYpV�GH�VHXV�UHVSHFWLYRV�FRUSRV�GH�ERPEHLURV��1R�JHUDO��
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DV�H[LJrQFLDV�VmR�IHLWDV�SRU�PHLR�GH�OHJLVODo}HV�FXMRV�SDUkPHWURV�YDULDP�GH�
IRUPD�EDVWDQWH�DFHQWXDGD�FDXVDQGR�XPD�DOWD�GLYHUJrQFLD�HQWUH�RV�HVWDGRV��2�
IDWR�GH�XPD�PHVPD�HGL¿FDomR�HVWDU�VXMHLWD�D�H[LJrQFLDV�FRPSOHWDPHQWH�GL-
IHUHQWHV�GHSHQGHQGR�GR�OXJDU�RQGH�HVWHMDP�p�DOJR�H[WUHPDPHQWH�SUHMXGLFLDO�
GR�SRQWR�GH�YLVWD�GD�VHJXUDQoD��SRLV��FRPR�QmR�Ki�XP�SDGUmR�GH�FREUDQoD�
QR�FRQWH[WR�QDFLRQDO��¿FD�GLItFLO� LGHQWL¿FDU� D� HGL¿FDomR�TXH�GH� IDWR� HVWi�
RIHUHFHQGR�VHJXUDQoD�H�SURWHomR�DRV�VHXV�RFXSDQWHV��
� $�/HL��������GH����GH�PDUoR�GH�������D�TXDO�HVWDEHOHFH�GLUHWUL]HV�
JHUDLV�VREUH�PHGLGDV�GH�SUHYHQomR�H�FRPEDWH�D�LQFrQGLR�H�D�GHVDVWUHV�HP�
HVWDEHOHFLPHQWRV��HGL¿FDo}HV�H�iUHDV�GH�UHXQLmR�GH�S~EOLFR��WDPEpP�FRQKH-
FLGD�FRPR�/HL�.LVV��QmR�DSUHVHQWRX�TXDOTXHU�WLSR�GH�PRGL¿FDomR�TXDQWR�jV�
H[LJrQFLDV�SDUD�ORFDLV�GH�UHXQLmR�GH�S~EOLFR��WmR�SRXFR�IRPHQWRX�R�XVR�GH�
XPD� OHJLVODomR�QDFLRQDO�SDUD� WUDWDU�GH�DVVXQWRV� UHODFLRQDGRV�j� VHJXUDQoD�
FRQWUD�LQFrQGLR�H�SkQLFR��%5$6,/��������
� 'LDQWH�GR�SUREOHPD�HP�H[SRVLomR��H[LVWH�D�QHFHVVLGDGH�GD�SDGUR-
QL]DomR��GDV�H[LJrQFLDV�GR�VLVWHPD�GH�FKXYHLURV�DXWRPiWLFRV�SDUD�ORFDLV�GH�
UHXQLmR�GH�S~EOLFR��HP�kPELWR�QDFLRQDO��XWLOL]DQGR�SDUkPHWURV�VHQVDWRV�TXH�
HVWHMDP�HP�HTXLOtEULR�FRP�DV�OHJLVODo}HV�Mi�H[LVWHQWHV��FRP�¿QDOLGDGH�GH�
WRUQDU�R�XVR�GR�VLVWHPD�PDLV�H¿FLHQWH�GH�IRUPD�D�SURPRYHU�D�PDLRU�VHJX-
UDQoD�GH�SHVVRDV�H�GH�EHQV��
� 2�SUHVHQWH�DUWLJR�WHP�SRU�UHIHUrQFLD�DV�DWXDLV�OHJLVODo}HV�GH�VHJX-
UDQoD�FRQWUD�LQFrQGLR��QRUPDV��DUWLJRV�FLHQWt¿FRV��UHYLVWDV�H�VLWHV�HVSHFLD-
OL]DGRV��3UHWHQGH�VH�GHVFUHYHU�DR�ORQJR�GR�HVWXGR��HODERUDGR�SHOR�PpWRGR�
GHGXWLYR�� RV� GLIHUHQWHV� SDUkPHWURV� XVDGRV� QRV� HVWDGRV� GR�%UDVLO� SDUD� DV�
H[LJrQFLDV�GR�XVR�GR�FKXYHLUR�DXWRPiWLFR�HP�ORFDLV�GH�UHXQLmR�GH�S~EOLFR�H�
DSUHVHQWDU�FRP�EDVH�QD�DQiOLVH�TXDQWLWDWLYD�OHYDQWDGD�XPD�SDGURQL]DomR�GH�
kPELWR�QDFLRQDO��(VWH�WUDEDOKR�H[S}H�DV�UHFRPHQGDo}HV�GH�SDGURQL]DomR�GD�
OHJLVODomR�GH�VHJXUDQoD�FRQWUD�LQFrQGLR�HP�kPELWR�QDFLRQDO��TXDQWR�jV�H[L-
JrQFLDV�SDUD�SDGURQL]DomR�GH�VSULQNOHUV�HP�HGL¿FDo}HV�FODVVL¿FDGDV�FRPR�
ORFDLV�GH�UHXQLmR�GH�S~EOLFR�
� $SUHVHQWDU��FRPR�XPD�UHFRPHQGDomR�D�VHU�VHJXLGD��XPD�SDGURQL-
]DomR�HP�kPELWR�QDFLRQDO�TXDQWR�jV�H[LJrQFLDV�GH�FKXYHLURV�DXWRPiWLFRV�
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HP�HGL¿FDo}HV�GH�UHXQLmR�GH�S~EOLFR��GH�PRGR�TXH�LQGHSHQGHQWHPHQWH�GD�
ORFDOL]DomR�� HVVDV� HGL¿FDo}HV� HVWHMDP� LJXDOPHQWH� SURWHJLGDV� HYLWDQGR� DV�
GLVFUHSkQFLDV�TXH��SRU�YH]HV�� ID]HP�FRP�TXH�DV�SHVVRDV��GHSHQGHQGR�GR�
HVWDGR�RX�UHJLmR�¿TXHP�WRWDOPHQWH�YXOQHUiYHLV�H�GHVSURWHJLGDV�

2. REVISÃO BIBLIOGRÁFICA
2.1 História e uso do sistema de chuveiros automáticos

A LGHLD�GH�FULDomR�GH�DGHTXDGRV�VLVWHPDV�DXWRPiWLFRV�SDUD�FRPEDWHU�LQ-
FrQGLRV� VXUJLX�QR� VpFXOR�;9,,�� D�SDUWLU� GD�QHFHVVLGDGH�GH�SURWHomR�

FRQWUD�RV�GHVDVWUHV�FDXVDGRV�SRU�LQFrQGLRV�QRV�HGLItFLRV�H[LVWHQWHV��HP�YLU-
WXGH�GH�VXDV�GH¿FLrQFLDV�HP�UHODomR�j�VHJXUDQoD�QHVWH�VHQWLGR��1HVWD�pSRFD�
R� FRPEDWH� DR� IRJR� UHVWULQJLD�VH� jV� Do}HV� GH� JXDUGDV� HVSHFLDOL]DGRV� FRP�
UHFXUVRV�PXLWR� OLPLWDGRV�SDUD�R�FRPEDWH�DR� IRJR��7UDGLFLRQDOPHQWH�FRQ-
WD�VH�TXH�DSyV�R�JUDQGH�LQFrQGLR�GH�/RQGUHV��XPD�GDV�PDLRUHV�FDWiVWURIHV�
QD�KLVWyULD�GD�FDSLWDO�EULWkQLFD��WHQGR�GHVWUXtGR�DV�SDUWHV�FHQWUDLV�GD�FLGDGH�
GH���D���GH�VHWHPEUR���������R�HQJHQKHLUR�LQJOrV�-RKQ�*UHHQ�SURMHWRX�XP�
SLRQHLUR�VLVWHPD�DXWRPiWLFR�GH�FRPEDWH�DR�IRJR���������PDV�KRMH�QmR�VH�
FRQKHFH�UHJLVWURV�GHVWD�SDWHQWH��6.23��������
� 'H�DFRUGR�FRP�'DQD� �������DSXG�$UPDQL���������R�SULPHLUR�VLV-
WHPD�GH�FKXYHLURV�DXWRPiWLFRV�IRL�FULDGR�QR�DQR�GH������SHOR�LQJOrV�-RKQ�
&DUH\�H�HUD�FRPSRVWR�SRU�XP�FRQMXQWR�GH�FKXYHLURV�SHUIXUDGRV�FRQHFWDGRV�
D�WXERV�DOLPHQWDGRV�SRU�iJXD�YLQGD�GH�XP�UHVHUYDWyULR�HOHYDGR��$�WXEXODomR�
SULQFLSDO��FRQHFWDGD�D�XP�VLVWHPD�GH�FRUGDV�H�SHVRV��FRQWLQKD�XPD�YiOYXOD�
TXH� HUD� QRUPDOPHQWH� IHFKDGD��(P�FDVR� GH� LQFrQGLR�� DSyV� R� GH� XPD�GDV�
FRUGDV�VHUHP�URPSLGDV��D�DomR�GH�XP�FRQWUDSHVR�ID]�D�YiOYXOD�VH�DEUD��3R-
UpP��R�VLVWHPD�QmR�HUD�PXLWR�SUiWLFR��SRLV�SRGHULD�RFRUUHU�R�WUDYDPHQWR�GD�
YiOYXOD�RX�YD]DPHQWRV��GHYLGR�j�PHQRU�WHQVmR�QXPD�FRUGD�TXH�ID]LD�FRP�
TXH�D�YiOYXOD�SHUPDQHFHVVH�IHFKDGD��
� (P�������:LOOLDP�&RQJUHYH�DSHUIHLoRRX�R�VLVWHPD�FULDGR�SRU�&D-
UH\��DWUDYpV�GD�WUDQVIHUrQFLD�GH�XP�FRQMXQWR�GH�YiOYXODV�IRUD�GD�HGL¿FDomR�
D�VHU�SURWHJLGD��(VWD�LGHLD�GHX�LQtFLR�DR�SULPHLUR�FRQFHLWR�GH�XP�GLVSRVLWLYR�
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GH� UHFDOTXH�D� VHU�PDQWLGR�SHOR�&RUSR�GH�%RPEHLURV��SRLV�R�REMHWLYR�HUD�
ID]HU�FRP�TXH�R�VLVWHPD�GH�WXEXODo}HV�IRVVH�DOLPHQWDGR�SHOD�UHGH�GH�DEDV-
WHFLPHQWR�S~EOLFD�RX�SHORV�YHtFXORV�GH�FRPEDWH�D�LQFrQGLR��VHJXQGR�%U\DQ�
��������FRQIRUPH�FLWDGR�SRU�$UPDQL���������
� 3DUD�$UPDQL��������

1R�DQR�GH�������&RQJUHYH�DSULPRURX�QRYDPHQWH�VHX�LQYHQWR��
SRU�PHLR�GD�VXEVWLWXLomR�GH�FRUGDV�SRU�XP�FLPHQWR�IXVtYHO��D�
VHU� RSHUDGR� QXPD� WHPSHUDWXUD� GH� DSUR[LPDGDPHQWH� �����&�
�����)��H�QD�SDWHQWH�GHVWH�VLVWHPD�HOH�LQFOXLX�D�SULPHLUD�YiO-
YXOD�GH�DODUPH�D�VHU�DFLRQDGD�SHOD�TXHGD�GH�XP�SHVR��

� (P�������R�SULPHLUR�FKXYHLUR�DXWRPiWLFR�TXH�VHUYLX�GH�EDVH�SDUD�
R�GHVHQYROYLPHQWR�GRV�PRGHORV�DWXDLV� IRL�FULDGR�SHOR�0DMRU�$��6WHZDUG�
+DUULVRQ��PHPEUR�GRV�)LUVW�(QJLQHHU�9ROXQWHHUV�GH�/RQGUHV��PDV�HOH�QmR�
IRL�SDWHQWHDGR�QHP�Ki�UHJLVWUR�GH�VHX�HPSUHJR��$50$1,��������
(P�FRQIRUPLGDGH�FRP�%U\DQ��������DSXG�$UPDQL���������QR�DQR�GH������
R�QRUWH�DPHULFDQR�+HQU\�6��3DUPHOHH�GHVHQYROYHX�H�SDWHQWHRX�R�FKXYHLUR�
DXWRPiWLFR�SHUIXUDGR�H�DFLRQDGR�DWUDYpV�GD�OLEHUDomR�GH�GRLV�SOXJXHV�IXVt-
YHLV��2�VLVWHPD�GH�FKXYHLURV�DXWRPiWLFRV�GH�3DUPHOHH�FRQWLQKD�XPD�FROXQD�
GH�DOLPHQWDomR�SDUD�WRGRV�RV�SDYLPHQWRV�H�H�GHOD�VH�UDPL¿FDYDP�WRGDV�DV�
RXWUDV�WXEXODo}HV�FRP�RV�FKXYHLURV�FRQHFWDGRV��(VWH�SULQFtSLR�HUD�EDVHDGR�
QD�DOHJDomR�GH�TXH�TXDOTXHU�LQFrQGLR�VHPSUH�GHYHULD�VHU�LQWHUURPSLGR�QXP�
SDYLPHQWR��DVVLP�TXH�R�VLVWHPD�IRVVH�DFLRQDGR��H�p�XP�SULQFtSLR�GH�SURMHWR�
FRQVLGHUDGR�DWp�RV�GLDV�DWXDLV�
� (P� ������*ULQQHOO� GHVHQYROYHX� R� FKXYHLUR� DXWRPiWLFR� FRP� XPD�
DPSROD�GH�TXDUW]R��H�LVVR�IH]�FRP�TXH�DV�FRQ¿JXUDo}HV�GR�SURMHWR�VLPLODUHV�
DR�GR�TXH�p�YLVWR�DWXDOPHQWH��$50$1,��������
� 1R� %UDVLO�� RV� FKXYHLURV� DXWRPiWLFRV� VXUJLUDP� QR� ¿QDO� GR� VpFXOR�
;,;�H�LQtFLR�GR�VpFXOR�;;��)RUDP�IHLWDV�LQVWDODo}HV�HP�DOJXPDV�LQG~VWULDV�
GH�WHFLGRV��VLWXDGDV�QR�(VWDGR�GR�5LR�GH�-DQHLUR��1R�LQtFLR�GR�VpFXOR�;;��
R�VLVWHPD�GH�FKXYHLURV�DXWRPiWLFRV�WDPEpP�IRL�LQVWDODGR�HP�DOJXPDV�HGL-
¿FDo}HV�LQGXVWULDLV�QR�(VWDGR�GH�6mR�3DXOR��$OJXPDV�FRPR�R�&RWRQLItFLR�
&UHVSL��IiEULFD�,SLUDQJD�-DIHW��IiEULFD�0DULD�=pOLD�H�0RLQKR�0LQHWWL�*DP-
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ED��VHJXQGR�$UPDQL��������
� $UPDQL��������HQWHQGH�TXH��

1R� VpFXOR�;;�RFRUUHUDP� LQ~PHURV� DSULPRUDPHQWRV� GR� VLV-
WHPD� GH� FKXYHLURV� DXWRPiWLFRV�� FXOPLQDQGR� QXPD� VpULH� GH�
QRYRV� WLSRV�GH�FKXYHLURV�� WXEXODo}HV�GH�PDWHULDLV�PHWiOLFRV�
H�SROLPpULFRV��GLIHUHQWHV�VLVWHPDV�GH�DFRSODPHQWRV�GH�WXERV�
H�FRQH[}HV��PRQLWRUDPHQWRV�GRV�VLVWHPDV�SRU�PHLR�GH�PLFUR-
SURFHVVDGRUHV��HQWUH�RXWUDV�LQRYDo}HV��

2.2 Sistema de chuveiros automáticos no Brasil

1R�%UDVLO��R�FUHVFLPHQWR�GDV�LQVWDODo}HV�GHVWH�WLSR�GH�VLVWHPD�GH�FKX-
YHLURV�DXWRPiWLFRV�p�OHQWR��PHVPR�HP�HGLItFLRV�PDLV�DOWRV�H�QDV�SULQ-

FLSDLV�FLGDGHV�GR�SDtV��%DVWD�DQDOLVDU�RV�JUDQGHV� LQFrQGLRV�GD�GpFDGD�GH�
������HP�6mR�3DXOR��WDLV�FRPR�RV�GD�LQG~VWULD�9RONVZDJHQ���������GR�HGL-
ItFLR�$QGUDXV��������H�GR�HGLItFLR�-RHOPD���������DFRQWHFHUDP�HP�HGL¿FD-
o}HV�TXH�QmR�FRQWLQKDP�RV�VLVWHPDV�GH�FKXYHLURV�DXWRPiWLFRV�LQVWDODGRV��
VHJXQGR�6HLWR�HW�DO��������DSXG�$50$1,���������
� 6HJXQGR�R�,QVWLWXWR�6SULQNOHU�%UDVLO��DWXDOPHQWH�R�VLVWHPD�GH�FKX-
YHLURV�DXWRPiWLFRV�QmR�p�DPSODPHQWH�SUHYLVWR�HP�HGL¿FDo}HV�EUDVLOHLUDV��
JHUDOPHQWH�VHQGR�LQVWDODGRV�SRU�XPD�TXHVWmR�OHJDO��HP�IXQomR�GRV�FyGLJRV�
RX�UHJXODPHQWDo}HV�GH�VHJXUDQoD�FRQWUD�LQFrQGLR��YLJHQWHV�HP�FDGD�(VWD-
GR���,6%�������
� 3HUFHEH�VH�TXH�HP�HPSUHVDV�TXH�HVWmR�QR�%UDVLO��SRUpP�D�VHGH�OR-
FDOL]D�VH�HP�SDtVHV�RQGH�Ki�H[LJrQFLD�GH�FKXYHLURV�DXWRPiWLFRV��p�FRUUHQWH�
HVWH� WLSR�GH�SURWHomR�FRQWUD� LQFrQGLR�H�DFRPSDQKD�RV�SDGU}HV�GD�PDWUL]��
LQGHSHQGHQWH�GD�iUHD�RX�GD�DOWXUD�GD�HGL¿FDomR��$50$1,��������

����([LJrQFLDV�GH�VLVWHPD�GH�FKXYHLURV�DXWRPiWLFRV�HP�HGL¿FDo}HV�GH�
reunião de público em países da Europa.

&RQIRUPH�p�SRVVtYHO�REVHUYDU�DWUDYpV�GR�TXDGUR����DRV�SDUkPHWURV�DGR-
WDGRV�SDUD�DV�H[LJrQFLDV�VmR��D�iUHD�GD�HGL¿FDomR��DOWXUD�H�ORWDomR��3R-

GH�VH�REVHUYDU�WDPEpP�D�SDGURQL]DomR�GDV�H[LJrQFLDV�GHQWUR�GH�FDGD�SDtV��
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GHYLGR�D�OHJLVODomR�IHGHUDO�H[LVWHQWH�
4XDGUR����6XPiULR�GH�LQFHQWLYR�OHJLVODWLYR�SDUD�FKXYHLURV�DXWRPiWLFRV�HP�

)RQWH��$GDSWDGR�GH�(XURSHDQ�)LUH�6SULQNOHU�1HWZRUN�������

2.4 Contexto atual da legislação no Brasil

1R�%UDVLO�� FDGD�HVWDGR� WHP�VXD�SUySULD� OHJLVODomR�GH� VHJXUDQoD�FRQ-
WUD�LQFrQGLR�H�SkQLFR��TXH�GHWHUPLQD�TXDQWR�jV�H[LJrQFLDV�GR�XVR�GH�

VSULQNOHUV��HP�ORFDLV�FODVVL¿FDGRV�FRPR�GH�UHXQLmR�GH�S~EOLFR�
2�QtYHO�GH�H[LJrQFLD�HQWUH�RV�HVWDGRV�p�PXLWR�YDULDGR��VHJXQGR�,6%���������
(P�DOJXQV��D�OHJLVODomR�H[LJH�D�LQVWDODomR�GH�VSULQNOHUV�QD�PDLRULD�GDV�QR-
YDV�HGL¿FDo}HV��PDV�HP�RXWURV��D�REULJDWRULHGDGH�GR�XVR�GHVWH�HTXLSDPHQWR�
p�H[WUHPDPHQWH�OLPLWDGD�RX�LQH[LVWHQWH��
� $V� YiULDV� OHJLVODo}HV� HVWDGXDLV� GH¿QHP� D� QHFHVVLGDGH� GR� XVR� GH�
VSULQNOHUV� GH� DFRUGR� FRP�� WLSR� GH� DWLYLGDGH� GD� HGL¿FDomR�� iUHD� GD� HGL¿-
FDomR�H�DOWXUD�GD�HGL¿FDomR��(P�PXLWRV�FDVRV��D� OHJLVODomR�SURS}H�R�XVR�
GH�FKXYHLURV�DXWRPiWLFRV�FRPR�IRUPD�GH�SHUPLWLU�PDLRUHV�iUHDV�VHP�FRP-
SDUWLPHQWDomR��RX�SDUD�SHUPLWLU�PDLRUHV�GLVWkQFLDV�GH�HQFDPLQKDPHQWR�DWp�
VDtGDV�GH�HPHUJrQFLD��,6%��������
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����$QiOLVH�FRPSDUDWLYD�GH�H[LJrQFLD�GH�FKXYHLUR�DXWRPiWLFR�HQWUH�DV�
regiões do brasil nos locais de reunião de público

6DEHQGR�TXH�QmR�Ki�XP�SDGUmR�OHJLVODWLYR�HP�kPELWR�QDFLRQDO�D�UHVSHLWR�
GD�H[LJrQFLD�GR�XVR�GH�FKXYHLURV�DXWRPiWLFRV��IRL�UHDOL]DGD�XPD�DQiOLVH�

FRPSDUDWLYD�HQWUH�RV�HVWDGRV�QDV�UHJL}HV�GR�%UDVLO��FRP�EDVH�QDV�OHJLVOD-
o}HV�HP�YLJRU��FRP�IRFR�QDV�HGL¿FDo}HV�GH�UHXQLmR�GH�S~EOLFR�FODVVL¿FDGDV�
SRU�FOXEHV�VRFLDLV�H�GLYHUVmR��FRPR�ERDWHV��FOXEHV�HP�JHUDO��VDO}HV�GH�EDLOH��
UHVWDXUDQWHV�GDQoDQWHV��FOXEHV�VRFLDLV��ELQJR��ELOKDUHV��WLUR�DR�DOYR��EROLFKH�
H�DVVHPHOKDGRV�

2.5.1 Região Sul

3RGH�VH�YHUL¿FDU�FRQIRUPH�DSUHVHQWDGR�QR�TXDGUR�����D�GLYHUJrQFLD�HQWUH�
R�3DUDQi��TXH�XWLOL]D�DSHQDV�FRPR�SDUkPHWUR�D�DOWXUD�GD�HGL¿FDomR��H�

RV�RXWURV�GRLV�HVWDGRV�GD�UHJLmR�6XO��FXMR�SDUkPHWUR�XWLOL]DGR�IRL�D�iUHD�GD�
HGL¿FDomR�

4XDGUR����$QiOLVH�FRPSDUDWLYD�GH�H[LJrQFLDV�SDUD�ORFDLV�GH�UHXQLmR�GH�S~EOLFR�TXDQWR�DR�
XVR�GH�VSULQNOHU�SRU�HVWDGR��UHJLmR�VXO�

)RQWH��$GDSWDGR�GD�OHJLVODomR�UHIHUHQWH�GH�FDGD�(VWDGR�

2.5.2 Região Norte

(VWD�UHJLmR�SRVVXL�GHVHTXLOtEULRV�QRV�SDUkPHWURV�XWLOL]DGRV�SDUD�H[LJrQ-
FLDV�GR�XVR�GRV�FKXYHLURV�DXWRPiWLFRV��FRQIRUPH�PRVWUDGR�QR�TXDGUR�

���3RGH�VH�SHUFHEHU�TXH�KRUD�IRL�XVDGR�SDUkPHWUR�GH�iUHD�H�DOWXUD�GD�HGL-
¿FDomR�RX�Q~PHUR�GH�SDYLPHQWRV��KRUD�IRL�XWLOL]DGR�SDUkPHWUR�GH�iUHD�H�
ORWDomR��H�DLQGD�HP�RXWUR�PRPHQWR�EDVHRX�VH�SHOD�iUHD��DOWXUD�H�ORWDomR��2V�
SDUkPHWURV�GD�iUHD�H�DOWXUD�GD�HGL¿FDomR�SDUD�D�H[LJrQFLD�GR�VLVWHPD�YDULD-
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UDP��UHVSHFWLYDPHQWH��GH����Pð�D������Pð�H�GH����D���P��XPD�GLIHUHQoD�
VLJQL¿FDWLYD�GHQWUR�GH�XPD�PHVPD�UHJLmR�

4XDGUR����$QiOLVH�FRPSDUDWLYD�GH�H[LJrQFLDV�SDUD�ORFDLV�GH�UHXQLmR�GH�S~EOLFR�TXDQWR�DR�
XVR�GH�VSULQNOHU�SRU�HVWDGR��UHJLmR�QRUWH

)RQWH��$GDSWDGR�GD�OHJLVODomR�UHIHUHQWH�GH�FDGD�(VWDGR�

2.5.3 Região Nordeste

&RQIRUPH�GHPRQVWUDGR�QR�TXDGUR����QD�UHJLmR�QRUGHVWH��QmR�IRL�DGR-
WDGR�R�SDUkPHWUR�GH�ORWDomR�SDUD�D�H[LJrQFLD�GR�VLVWHPD��H�VRPHQWH�R�

HVWDGR�GH�3HUQDPEXFR�XWLOL]RX�R�SDUkPHWUR�GR�Q~PHUR�GH�SDYLPHQWRV��2�
SDUkPHWUR�GH�DOWXUD�YDULRX�GH���P�D���P��2�SDUkPHWUR�GH�iUHD�VH�UHSHWH�QD�
PDLRULD�GRV�HVWDGRV�H[LJLQGR�R�XVR�GR�VLVWHPD�TXDQGR�D�HGL¿FDomR�SRVVXL�
iUHD�VXSHULRU�D����Pð��3RUpP��HP�$ODJRDV�IRL�FRQVLGHUDGR�D�H[LJrQFLD�DSH-
QDV�TXDQGR�D�iUHD�GD�HGL¿FDomR�IRU�PDLRU�D������Pð��R�TXH�GHPRQVWUD�TXH�
HP�UHODomR�D�HVWHV�RV�RXWURV�HVWDGRV�DV�HGL¿FDo}HV�GH�UHXQLmR�GH�S~EOLFR�HP�
$ODJRDV�HVWDULDP�GHVSURWHJLGDV�

4XDGUR����$QiOLVH�FRPSDUDWLYD�GH�H[LJrQFLDV�SDUD�ORFDLV�GH�UHXQLmR�GH�S~EOLFR�TXDQWR�DR�
XVR�GH�VSULQNOHU�SRU�HVWDGR��UHJLmR�QRUGHVWH

)RQWH��$GDSWDGR�GD�OHJLVODomR�UHIHUHQWH�GH�FDGD�(VWDGR�
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2.5.4 Região Centro-oeste

'H�DFRUGR�FRP�R�REVHUYDGR�QR�TXDGUR����D�UHJLmR�&HQWUR�RHVWH�DSUHVHQ-
WD�FODUDPHQWH�GLIHUHQoDV�HQWUH�VHXV�HVWDGRV��RQGH�QHQKXP�GHOHV�XWLOL]D�

D�PHVPD�H[LJrQFLD��2�HVWDGR�0DWR�*URVVR�DSUHVHQWD�D�H[LJrQFLD�TXDQGR�D�
iUHD�IRU�PDLRU�j������Pð�HQTXDQWR�'LVWULWR�)HGHUDO�DSUHVHQWD�D�PHVPD�H[L-
JrQFLD�TXDQGR�D�iUHD�IRU�PDLRU�j����Pð�

4XDGUR����$QiOLVH�FRPSDUDWLYD�GH�H[LJrQFLDV�SDUD�ORFDLV�GH�UHXQLmR�GH�S~EOLFR�TXDQWR�DR�
XVR�GH�VSULQNOHU�SRU�HVWDGR��UHJLmR�&HQWUR�RHVWH�

)RQWH��$GDSWDGR�GD�OHJLVODomR�UHIHUHQWH�GH�FDGD�(VWDGR�

2.5.5 Região Sudeste

3RGH�VH�YHUL¿FDU�D�GLYHUJrQFLD�HQWUH�RV�WUrV�(VWDGRV�GD�UHJLmR�6XGHVWH��
FRQIRUPH�GHPRQVWUDGR�QR�TXDGUR����2V�HVWDGRV�GH�0LQDV�*HUDLV�H�5LR�

GH�-DQHLUR�DSUHVHQWDP�R�SDUkPHWUR�GH�iUHD�LJXDO��H�R�SDUkPHWUR�GH�DOWXUD�VH�
UHSHWH�HP�(VStULWR�6DQWR�H�6mR�3DXOR�

4XDGUR����$QiOLVH�FRPSDUDWLYD�GH�H[LJrQFLDV�SDUD�ORFDLV�GH�UHXQLmR�GH�S~EOLFR�TXDQWR�DR�
XVR�GH�VSULQNOHU�SRU�HVWDGR��UHJLmR�6XGHVWH�

)RQWH��$GDSWDGR�GD�OHJLVODomR�UHIHUHQWH�GH�FDGD�(VWDGR�
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����3DGURQL]DomR� GD� H[LJrQFLD� GH� FKXYHLUR� DXWRPiWLFR� QR� EUDVLO� QRV�
locais de reunião de público

1mR�Ki�XP�HTXLOtEULR�HP�UHODomR�jV�H[LJrQFLDV�GR�XVR�GR�VLVWHPD�HP�
TXHVWmR�QR�SDtV�H�GHQWUR�GDV�UHJL}HV��2V�FULWpULRV�SDUD�DV�H[LJrQFLDV�

VmR�GLYHUVL¿FDGRV��HP�DOJXQV�FDVRV�p�XWLOL]DGD�j�iUHD�GD�HGL¿FDomR��RXWURV�
D�ORWDomR�H�HP�RXWURV�D�DOWXUD��H�HP�SRXFRV�FDVRV�D�ORWDomR��SRGHQGR�DLQGD�
H[LVWLU�FRPELQDo}HV�HQWUH�HVWHV�
� 2�6XO�GR�HVWDGR�QmR�Ki�WDQWDV�GLYHUJrQFLDV��WHQGR�HP�YLVWD�TXH�VH�
WUDWD�GH�XPD�UHJLmR�FRP�SHTXHQR�Q~PHUR�GH�HVWDGRV��2�SDUkPHWUR�GD�iUHD�
VH�UHSHWH�HQWUH�GRLV�HVWDGRV�H�DSHQDV�R�3DUDQi�XWLOL]D�FRPR�SDUkPHWUR�D�DO-
WXUD�GD�HGL¿FDomR�
� 1D� UHJLmR�1RUWH� Ki�XPD�YDULDomR� HQWUH� RV� SDUkPHWURV�GD� iUHD�GH�
���Pð�H�DOWXUD�GD�HGL¿FDomR�GH���P��R�TXH�LPSRVVLELOLWD�GH�VDEHU�TXDO�HVWD-
GR�HVWi�PLQLPDPHQWH�VHJXUR�XWLOL]DQGR�R�VLVWHPD�RX�VHULD�XP�H[DJHUR�R�XVR�
GR�VLVWHPD�QD�HGL¿FDomR�
� 'HQWUR�GD�UHJLmR�1RUGHVWH�H[LVWH�SRQWRV�H[WUHPRV�QD�H[LJrQFLD�GR�
XVR�GR�VLVWHPD��RQGH�D�OHJLVODomR�QR�HVWDGR�GH�3HUQDPEXFR�H[LJH�D�LQVWD-
ODomR�GRV�FKXYHLURV�DXWRPiWLFRV�TXDQGR�D�HGL¿FDomR�SRVVXLU�PDLV�GH�GRLV�
SDYLPHQWRV��QmR�LPSRQGR�OLPLWH�QD�iUHD�GD�HGL¿FDomR��R�TXH�p�XP�SRQWR�
QHJDWLYR��SRLV�TXDQWR�PDLRU�IRU�R�DPELHQWH��PDLRU�VHUi�D�ORWDomR�H�PDWHULDLV�
QR� ORFDO��H�FRQVHTXHQWHPHQWH��HP�FDVR�GH�VLQLVWUR�PXLWDV�YLGDV�H�PXLWRV�
EHQV�SRGHP�VHU�SHUGLGRV��-i�HP�$ODJRDV�D�OHJLVODomR�H[LJH�R�VLVWHPD�TXDQ-
GR�D�HGL¿FDomR�SRVVXLU�iUHD�VXSHULRU�D������Pð��QmR�HVSHFL¿FDQGR�FRPR�
SDUkPHWUR�D�DOWXUD�GD�HGL¿FDomR�
� 1R�&HQWUR�RHVWH�R�FRQWUDVWH�p�FODUR��D�PHVPD�H[LJrQFLD�QmR�VH�UH-
SHWH�HP�QHQKXP�HVWDGR��7RGRV�RV�HVWDGRV�XWLOL]DP�FRPR�SDUkPHWUR�D�iUHD��
SRUpP� HVWD� YDULD� GH� ���Pð�� ���Pð�� ���Pð� j� �����Pð��2V� HVWDGRV� ID]HP�
FRPELQDomR�GD�iUHD��FRP�RV�SDUkPHWURV�GH�ORWDomR��Q~PHUR�GH�SDYLPHQ-
WRV�H�DOWXUD�GD�HGL¿FDomR��$�HGL¿FDomR�TXH�HVWDULD�PDLV�SURWHJLGD�VHULD�R�
'LVWULWR�)HGHUDO�GHYLGR�j�H[LJrQFLD�GH�R�VLVWHPD�VHU�REULJDWyULR�TXDQGR�D�
HGL¿FDomR�SRVVXLU�iUHD�PDLRU�j����Pð�H�Q~PHUR�GH�SDYLPHQWRV�VXSHULRU�D���



340
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

2XWUR�H[HPSOR�GD�IDOWD�GH�HTXLOtEULR�GDV�H[LJrQFLDV�RFRUUH�QD�UHJLmR�VXGHV-
WH��RQGH�QR�(VStULWR�6DQWR�H�HP�6mR�3DXOR�R�XVR�REULJDWyULR�VH�ID]�TXDQGR�
D�HGL¿FDomR�SRVVXLU�DOWXUD�PDLRU�TXH����P��HQTXDQWR�QR�HVWDGR�GH�0LQDV�
*HUDLV�p�H[LJLGR�DSHQDV�TXDQGR�D�DOWXUD�GD�HGL¿FDomR�IRU�PDLRU�TXH����P��
0LQDV�*HUDLV�VHULD�R�HVWDGR�TXH�HVWDULD�PDLV�VHJXUR�GHYLGR�j�H[LJrQFLD�GR�
VLVWHPD�VHU�REULJDWyULR�TXDQGR�D�HGL¿FDomR�SRVVXLU�iUHD�PDLRU�j����Pð�H�D�
DOWXUD�GD�HGL¿FDomR�PDLRU�TXH���P�
� 'LDQWH�GR�DFLPD�H[SRVWR��FRQVLGHUDQGR�SULPHLUDPHQWH�D�LPSRUWkQ-
FLD�GH�VH�HVWDEHOHFHU�SDUkPHWURV�TXH�VHMDP�UD]RiYHLV�GR�SRQWR�GH�YLVWD�GD�
VHJXUDQoD�H��EXVFDQGR�HVWDEHOHFHU� HTXLOtEULR�QRV�FULWpULRV�XWLOL]DGRV�SDUD�
D�REULJDWRULHGDGH�GR�XVR�GR�VLVWHPD��LQGHSHQGHQWH�GDV�UHJL}HV�HP�TXH�VH�
VLWXDP��R�SURFHGLPHQWR�D�VHU�DGRWDGR�FRPR�SDUkPHWUR�~QLFR�p�D�H[LJrQFLD�
GR�XVR�GH�FKXYHLURV�DXWRPiWLFRV�QDV�HGL¿FDo}HV�GH�UHXQLmR�GH�S~EOLFR�FRP�
iUHD�PDLRU�RX�LJXDO�D����Pð�H�DOWXUD�PDLRU�RX�LJXDO�D���P�

3. CONCLUSÃO

&RQIRUPH�IRL�DERUGDGR�QR�GHFRUUHU�GR�SUHVHQWH�DUWLJR��D�H[LJrQFLD�GR�
XVR�GR�FKXYHLUR�DXWRPiWLFR�HP�ORFDLV�GH�UHXQLmR�GH�S~EOLFR�DSUHVHQWD�

DXVrQFLD�GH�HTXLOtEULR�HP�kPELWR�QDFLRQDO�
� 3URFXURX�VH�GHPRQVWUDU�D�UHOHYkQFLD�GRV�FKXYHLURV�DXWRPiWLFRV�QD�
SURWHomR�FRQWUD� LQFrQGLR�TXH�Ki�PDLV�GH����DQRV�SURSRUFLRQD�EHQHItFLRV�
VLJQL¿FDWLYRV�QDV�HGL¿FDo}HV�H�SRU�FRQVHTXrQFLD�D�WRGRV�RV�VHXV�XVXiULRV�
)RL�UHDOL]DGD�XPD�SHVTXLVD�PLQXFLRVD�GDV�OHJLVODo}HV�GH�WRGRV�RV�HVWDGRV�
GR�%UDVLO��FRP�R�SURSyVLWR�GH�H[SRU�D�GLVFUHSkQFLD�GDV�H[LJrQFLDV�SDUD�R�
XVR�GR�VLVWHPD�HP�GHEDWH�
� 0HGLDQWH�DR�H[SRVWR��¿FD�FODUR�TXH�DV�GLYHUJrQFLDV�HQWUH�DV�H[LJrQ-
FLDV�H�IDOWD�GH�ULJRU�GR�XVR�GR�VLVWHPD�GH�FKXYHLURV�DXWRPiWLFRV�YHP�WUD-
]HQGR�JUDQGHV�SUREOHPDV�SDUD�D�VRFLHGDGH��WHQGR�HVVDV�FRQGLo}HV�HP�YLVWD��
XPD�SDGURQL]DomR�HP�kPELWR�QDFLRQDO�VH�ID]�QHFHVViULD�SDUD�XP�XVR�PDLV�
H¿FLHQWH�GR�VLVWHPD�GH�FKXYHLURV�DXWRPiWLFRV�
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RUJ�EU�OHJLVODFDR�!��$FHVVR�HP����GH�RXWXEUR�GH������

6(,72��$��HW�DO��FRRUGHQDGRU���$�6HJXUDQoD�FRQWUD�,QFrQGLR�QR�%UDVLO��6mR�
3DXOR�������
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6.23����YDQWDJHQV�GH�LQVWDODU�XP�VLVWHPD�GH�FKXYHLURV�DXWRPiWLFRV��������
�KWWS���ZZZ�VNRS�FRP�EU��������������YDQWDJHQV�GH�LQVWDODU�XP�VLVWH-
PD�GH�FKXYHLURV�DXWRPDWLFRV�!��$FHVVR�HP����GH�RXWXEUR�GH�������

:2//(17$56.,�-Ò1,25��-��&��6SULQNOHUV��FRQFHLWRV�EiVLFRV�H�GLFDV�H[-
FHOHQWHV�SDUD�SUR¿VVLRQDLV��XP�HVWXGR�SUiWLFR�VREUH�1)3$�����6mR�3DXOR��
,QVWLWXWR�6SULQNOHU�%UDVLO�������
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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�



C
A

PÍ
TU

LO
 X

X
 - 

A
N

Á
LI

SE
 C

O
M

PA
R

AT
IV

A
 D

A
S 

PL
AT

A
FO

R
M

A
S 

B
IM

 E
 C

A
D

 N
A

 A
PL

IC
A

Ç
Ã

O
 D

E 
PR

O
JE

TO
S 

D
E 

ED
IF

IC
A

Ç
Õ

ES

349

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�&$'��'HVWD�IRUPD��DLQGD�VXUJHP�TXHVW}HV�SDUD�WUDEDOKRV�IXWXURV��
SRGHQGR�DLQGD�VHU�FRPSDUDGR�SURMHWRV�HOpWULFRV��KLGUiXOLFRV�H�HVWUXWXUDLV�
XWLOL]DQGR�D�WHFQRORJLD�%,0�HP�VLPELRVH�FRP�RXWURV�VRIWZDUHV��
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$<5(6�),/+2��&���6FKHHU��6��'LIHUHQWHV�DERUGDJHQV�GR�XVR�GR�&$'�QR�
SURFHVVR�GH�SURMHWR� DUTXLWHW{QLFR�� ,Q��:RUNVKRS�%UDVLOHLUR�GH�*HVWmR�GR�
3URFHVVR�GH�3URMHWRV�QD�&RQVWUXomR�GH�(GLItFLRV��&XULWLED������

%(//820,1,��1D\UD��$�HYROXomR�GR�&$'��'LVSRQtYHO�HP��KWWS���EORJV�
DXWRGHVN�FRP�SRU�GHQWUR�GD�DXWRGHVNEUDVLO������������D�HYROXFDR�GR-
�FDG��$FHVVR�HP����GH�QRYHPEUR�GH�����
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%25*(6�1��&��$PELHQWH�%,0��������'LVSRQtYHO�HP����KWWS���ZZZ�DELP-
FL�FRP�EU�ZS�FRQWHQW�XSORDGV����������������SGI�!�$FHVVR�HP����GH�DEU��
GH������

&2(/+2��6��%��GH�6��0$77$5��'��*���129$(6��&��&��(VWXGR�FRPSDUDWL-
YR�GRV�UHFXUVRV�GLVSRQtYHLV�HP�H[WUDQHW�FRODERUDWLYR�GH�JHVWmR�GH�SURMHWRV��
FRP�EDVH�HP�VLVWHPDV�SURSULHWiULRV�RX�HP�VRIWZDUH�OLYUH��,Q��;,�(1&21-
752�1$&,21$/�'(�7(&12/2*,$�'2�$0%,(17(�&216758Ë'2��
������$QDLV��)ORULDQySROLV�������

&5(632��&��&���586&+(/��5��&��6ROXomR�%,0�SDUD�D�PHOKRULD�QR�SUR-
FHVVR�GH�SURMHWRV��,Q��9�6,%5$*(&�6LPSyVLR�%UDVLOHLUR�GH�*HVWmR�H�(FR-
QRPLD�GD�&RQVWUXomR��&DPSLQDV������D��$QDLV����&'�520�

&5277<��5��7KH�,PSDFW�RI�%XLOGLQJ�,QIRUPDWLRQ�0RGHOOLQJ��6321�3UHVV��
1RYD�,RUTXH������

($670$1��&��0���/,6721��.���6$&.6��5���7(,&+2/=��3��0DQXDO�GH�
%,0��XP�JXLD�GH�PRGHODJHP�GD�LQIRUPDomR�GD�FRQVWUXomR�SDUD�DUTXLWHWRV��
HQJHQKHLURV�� JHUHQWHV�� FRQVWUXWRUHV� H� LQFRUSRUDGRUHV��7UDGXomR� GH�&��*��
$\UHV�)LOKR�HW�DO���5HYLVmR�7pFQLFD�GH�(��7��6DQWRV��3RUWR�$OHJUH��%RRNPDQ��
�����

)(55(,5$��6��/��'D�HQJHQKDULD�VLPXOWkQHD�DR�PRGHOR�GH�LQIRUPDo}HV�GH�
FRQVWUXomR��%,0���FRQWULEXLomR�GDV�IHUUDPHQWDV�DR�SURFHVVR�GH�SURMHWR�H�
SURGXomR�H�YLFH�YHUVD��,Q��:RUNVKRS�%UDVLOHLUR�GH�*HVWmR�GH�3URFHVVR�GH�
3URMHWRV�QD�&RQVWUXomR�GH�(GLItFLRV�� ��� ������&XULWLED��$QDLV� HOHWU{QLFR��
&XULWLED��8)35�������

+(/0��-��%,0��YDQWDJHQV�H�FDUDFWHUtVWLFDV��������'LVSRQtYHO�HP��KWWSV���
ZZZ�DUFKGDLO\�FRP�EU�EU����������ELP�YDQWDJHQV�H�FDUDFWHULVWLFDV�HURQ-
�FRVWLQ�$FHVVR�HP����GH�QRYHPEUR������

-867,��$�� ,PSODQWDomR� GD� 3ODWDIRUPD� 5HYLW� QRV� (VFULWyULRV� %UDVLOHLURV��
������'LVSRQtYHO�HP��KWWSV���GRL�RUJ���������JWS�Y�L������$FHVVR�HP����GH�
QRYHPEUR�GH������
/$8%0(<(5��/��$��6���0$*$/+­(6��$��/��)���/(86,1��6��5��$��,P-
SDFWRV�GR�XVR�GR�%,0�HP�HVFULWyULRV�GH�DUTXLWHWXUD��2SRUWXQLGDGHV�QR�PHU-
FDGR�LPRELOLiULR��,Q��,9�(QFRQWUR�GH�7HFQRORJLD�GH�,QIRUPDomR�H�&RPXQL-
FDomR�QD�&RQVWUXomR�FLYLO��5LR�GH�-DQHLUR��������$QDLV��&'�520�
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3527È=,2��-��9��%��5Ç*2��5��0��(VWXGR�H�DYDOLDomR�GH�WHFQRORJLDV�%,0�
SDUD�SURMHWDomR�HP�DUTXLWHWXUD��HQJHQKDULD�H�FRQVWUXomR��5HFLIH��,QVWLWXWR�
)HGHUDO�GH�3HUQDPEXFR�������

181(6��*��+���/(­2��0��(VWXGR�FRPSDUDWLYR�GH�IHUUDPHQWDV�GH�SURMHWR�
HQWUH�D�&$'�WUDGLFLRQDO�H�D�PRGHODJHP�%,0��5HYLVWD�GH�(QJHQKDULD�&LYLO��
%UDJD�������������MXOKR�����

520(52�� -��0��� 6&+((5�� 6�� 3RWHQFLDO� GD� ,PSOHPHQWDomR� GD�%,0�QR�
3URFHVVR�GH�$SURYDomR�GH�3URMHWRV�GH�(GL¿FDomR�QD�3UHIHLWXUD�0XQLFLSDO�
GH�&XULWLED��,Q��6%43������6LPSyVLR�%UDVLOHLUR�GH�4XDOLGDGH�GR�3URMHWR�QR�
$PELHQWH�&RQVWUXtGR��������6mR�&DUORV��63

58&+(/��5�&�0RGHODJHP�GD�,QIRUPDomR�GD�FRQVWUXomR��&DPSLQDV���63��
��������S�

6&+2'(.��'���%(&+7+2/'��0���*5,**6��-��.���.$2��.���6WHLQEHUJ��
0��'LJLWDO�'HVLJQ�DQG�0DQXIDFWXULQJ��&$'�&$1�$SOLFDWLRQV�LQ�,1&��1HZ�
-HUVH\��-RKQ�:LOOH\�	�6RQV�������

9$67,��$�&���'�PRGHOLQJ�H�%,0��DSOLFDWLRQV�DQG�SRVVLEOH�IXWXUH�GHYHORS-
PHQWV��6DSLHQ]D�8QLYHUVLGDGH�GH�5RPD��5RPD�����������S�
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