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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�
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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�������



260
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

2.8 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-
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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�
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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�
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7DSD�%XUDFRV�� ������'LVSRQtYHO� HP��� KWWS���PDWR]LQKRV�PJ�JRY�EU�XSOR-
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HVWXGR�GH�FDVR�GD�$YHQLGD�3LQWR�GH�$JXLDU��6DOYDGRU���������
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-DQHLUR�������
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ULJLG�YHUVXV�ÀH[LEOH�SDYHPHQW�GHVLJQ�!���$FHVVR����GH�RXWXEUR�GH������




