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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�������

��$WHQWDU�SDUD�R�SRVVtYHO�FRQJHODPHQWR�GD�iJXD�QD�WXEXODomR��IDWR�HVWH�UDUR��
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PDV�SURYiYHO�GH�RFRUUHU�QD�UHJLmR�VXO�GR�SDtV��/HPEUH�VH�TXH�D�iJXD��DR�VH�
FRQJHODU��VRIUH�DFUpVFLPR�GH�YROXPH��FRPSURYH�LVWR�REVHUYDQGR�RV�FXERV�
GH�JHOR� HP� VXD�JHODGHLUD�� H�� FRQVHTXHQWHPHQWH�� H[LVWH� R� ULVFR�GH� URPSL-
PHQWR� GD� WXEXODomR�� 3DUD� VH� HYLWDU� LVWR�� HIHWXDU� R� LVRODPHQWR� WpUPLFR� GD�
WXEXODomR�H[SRVWD��
��'LODWDomR�� DSHVDU� GDV� WXEXODo}HV� GH� 39&� SRVVXtUHP� XP� FRH¿FLHQWH� GH�
GLODWDomR� VHLV� YH]HV�PDLRU� TXH� R� DoR�� QR� FDVR� GH� WXEXODo}HV� H[SRVWDV� H��
HYHQWXDOPHQWH�VRE�D�DomR�GR�VRO��WXERV�GH�HVJRWRV��iJXDV�SOXYLDLV�HWF����D�
GLODWDomR�¿FD�HYLGHQFLDGD��3DUD�TXH�VH�WHQKD�XPD�RUGHP�GH�JUDQGH]D��QXPD�
WXEXODomR�FRP����P�GH�FRPSULPHQWR��XPD�YDULDomR�GH�WHPSHUDWXUD�GH����
�&��FRPXP�HP�QRVVR�SDtV��SURYRFD�XPD�YDULDomR�QR�FRPSULPHQWR�GD�RUGHP�
GH���FP��8PD�VROXomR�p�GDU�XPD�³IROJD´�QR�FRPSULPHQWR��LVWR�p��SHUPLWLU�
XPD� FHUWD� ÀH[LELOLGDGH�� GLVSRQGR�VH� RV� WXERV� OLJHLUDPHQWH� GHVDOLQKDGRV��
TXDQGR�HQWHUUDGRV��RX�FRP�DEDXODPHQWR��TXDQGR�DSDUHQWHV��&DVR�VHMD�SRV-
VtYHO��WDPEpP�SRGHP�VHU�XWLOL]DGDV�DV�³OLUDV´�VHPHOKDQWHV�jV�XWLOL]DGDV�SDUD�
WUDQVSRVLomR�GH�MXQWDV�GH�GLODWDomR�
��5HWUDomR��SHODV�PHVPDV�UD]}HV�GD�GLODWDomR��HP�YLUWXGH�GD�TXHGD�GH�WHP-
SHUDWXUD���WXERV�SRGHP�VRIUHU�FRPSUHVVmR��HP�ORQJDV�H[WHQV}HV��RFRUUHQGR�
SUREOHPDV�JHUDOPHQWH�QDV�H[WUHPLGDGHV��MXQWR�jV�FRQH[}HV��$�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�



C
A

PÍ
TU

LO
 V

II
I -

 IM
PA

C
TO

S 
E 

TR
A

N
ST

O
R

N
O

S 
G

ER
A

D
O

S 
AT

R
AV

ÉS
 D

A
 M

Á
 E

X
EC

U
Ç

Ã
O

 D
A

S 
IN

ST
A

LA
Ç

Õ
ES

 H
ID

R
O

SS
A

N
IT

Á
R

IA
S

157

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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