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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�



60
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

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�



66
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

REFERÊNCIAS BIBLIOGRÁFICAS

$1*(/,6�1(72��*��*HVWmR�GH�5HVtGXRV�6yOLGRV�QDV�&LGDGHV�/LWRUkQHDV�
GR�(VWDGR�GR�3DUDQi������I��7HVH��3yV�'RXWRUDGR�HP�(QJHQKDULD����)DFXO-
GDGH�GH�(QJHQKDULD�GH�5HFXUVRV�+tGULFR�H�$PELHQWDO��8QLYHUVLGDGH�)HGH-
UDO�GR�3DUDQi��&XULWLED�������

$1*8/2��6��&���.$+1��+���-2+1��9��0���8/6(1��&��0HWRGRORJLD�GH�
&DUDFWHUL]DomR�GH�5HVtGXRV�GH�&RQVWUXomR�H�'HPROLomR��,Q��6HPLQiULR�GH�
'HVHQYROYLPHQWR�6XVWHQWiYHO�H�D�5HFLFODJHP�QD�&RQVWUXomR�&LYLO�����������
6mR�3DXOR��0HWRGRORJLD� GH�&DUDFWHUL]DomR� GH�5HVtGXRV� GH�&RQVWUXomR� H�
'HPROLomR��6mR�3DXOR��,%5$&21��������Y����S����

$662&,$d­2� %5$6,/(,5$� '(� 1250$6� 7e&1,&$6�� 1%5� �����
$SUHVHQWDomR�GH�SURMHWRV�GH�DWHUURV�VDQLWiULRV�GH�UHVtGXRV�VyOLGRV�XUEDQRV�
±�3URFHGLPHQWR��5LR�GH�-DQHLUR������

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6��1%5��������
5HVtGXRV�VyOLGRV�±�&ODVVL¿FDomR��5LR�GH�-DQHLUR�������

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6��1%5��������
3URFHGLPHQWR�SD�UD�REWHQomR�GH�H[WUDWR�VROXELOL]DGR�GH� UHVtGXRV�VyOLGRV��
5LR�GH�-DQHLUR�������

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6��1%5��������
5HVtGXRV�GD�FRQV�WUXomR�FLYLO�H�UHVtGXRV�YROXPRVRV�±�ÈUHDV�GH�WUDQVERUGR�H�
WULDJHP�±�'LUHWUL]HV�SDUD�SUR�MHWR��LPSODQWDomR�H�RSHUDomR��5LR�GH�-DQHLUR��
�����

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6��1%5��������
5HVtGXRV�VyOLGRV�GD�FRQVWUXomR�FLYLO�H�UHVtGXRV�LQHUWHV�±�$WHUURV�±�'LUHWUL-
]HV�SDUD�SURMHWR��LPSODQWDomR�H�RSHUDomR��5LR�GH�-DQHLUR�������

$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6��1%5��������
5HVtGXRV� VyOLGRV� GD� FRQVWUXomR� FLYLO� ±�ÈUHDV� GH� UHFLFODJHP�±�'LUHWUL]HV�
SDUD�SURMHWR��LPSODQWDomR�H�RSHUD�omR��5LR�GH�-DQHLUR�������



67

C
A

PÍ
TU

LO
 II

I -
  C

O
N

TR
O

LE
 D

E 
R

ES
ÍD

U
O

S 
SÓ

LI
D

O
S 

D
A

 C
O

N
ST

R
U

Ç
Ã

O
 C

IV
IL

$662&,$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�������



68
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

&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�������


