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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���������



288
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

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�
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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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