
CONTROLE TECNOLÓGICO DE AGREGADOS MINERAIS EM DIFERENTES PEDREIRAS 
DO RIO GRANDE DO SUL

Pablo Fernandes 1

Andrea Valli Nummer 2

Resumo:

Os agregados representam a maior proporção, em volume, dos materiais que compõem as atividades na 
construção civil e apresentam características heterogêneas. Para que tenham um bom desempenho, os 
agregados necessitam ser ensaiados, avaliados e classificados como apropriados ao uso onde serão 
aplicados, o que justifica o aperfeiçoamento das técnicas de controle tecnológico. Os agregados de duas 
pedreiras do Rio Grande do Sul: SBS (Capão do Leão) e São Juvenal (Cruz Alta) foram ensaiados e seus 
resultados correlacionados às características petrográficas para determinação de suas propriedades 
tecnológicas. As pedreiras foram avaliadas quanto à alteração e presença de estruturas. Em laboratório 
foram executados laudos petrográficos e os seguintes ensaios: Densidade real teórica (g/cm³); massa 
específica aparente (g/cm³); massa específica em condição saturada na superfície seca (g/cm³), forma 
(paquímetro); absorção (%); sanidade (%); compressão puntiforme (mpa); Treton (%), abrasão Los 
Angeles (%) e adesividade (qualitativo); todos nas frações 3/4" e 3/8". Os resultados obtidos para cada 
tipo de rocha atribuem ou restringem os potenciais de utilização de cada uma delas nas atividades de 
construção civil, o que é de fundamental importância para que os materiais sejam empregados 
corretamente, evitando prejuízos e problemas nas execuções dos projetos.
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2�GHVHQYROYLPHQWR�WHFQROyJLFR�WHP�SURSRUFLRQDGR�LQWHUDo}HV�IUHTXHQWHV�HQWUH�D�JHRORJLD�H�
D�HQJHQKDULD�FLYLO�QD�EXVFD��SRU�FRPSOHPHQWDo}HV�HQWUH�DV�iUHDV�TXH�SURPRYDP�PHOKRUHV�H�PDLV�

GHWDOKDGRV� HVWXGRV� H� HQWHQGLPHQWRV� � XWLOL]DGRV� QD� UHDOL]DomR� GH� � REUDV� H� � DWLYLGDGHV� � TXH�

UHTXHUHP� FDGD� YH]� PDLV� GHWHUPLQDo}HV� H� FRQILUPDo}HV� GH� SDUkPHWURV� FRPR� SUHFLVmR� H�

FRQILDELOLGDGH�

2� FRQWUROH� WHFQROyJLFR� UHSUHVHQWD� XP� �PpWRGR� XWLOL]DGR� SDUD� GHWHUPLQDU� H�PRQLWRUDU� GLIHUHQWHV�

SURSULHGDGHV��ItVLFDV�H�TXtPLFDV�GH�PDWHULDLV��XWLOL]DGRV�QD�FRQVWUXomR�FLYLO���FRPR�SRU��H[HPSOR��

DJUHJDGRV� URFKRVRV� GH� GLIHUHQWHV� FRPSRVLo}HV�� 7DO� FRQWUROH� WHP� FRPR� WDUHIDV� GHILQLU�

FDUDFWHUtVWLFDV� H� � SUHYHU� � FRPSRUWDPHQWRV� TXH� SRVVXHP� GLUHWD� LQIOXrQFLD� QD� � TXDOLGDGH� � GRV���

SURGXWRV�ILQDLV�FRPR�SRU�H[HPSOR��FRQFUHWR�KLGUiXOLFR�H�FRQFUHWR�DVIiOWLFR�JHUDGRV�D�SDUWLU�GHVWHV�

DJUHJDGRV�

2V�GLIHUHQWHV�DJUHJDGRV�URFKRVRV�XWLOL]DGRV�QDV�DWLYLGDGHV�VmR�FRPSRVWRV�SRU�GLIHUHQWHV�WLSRV�GH�

URFKDV�� TXH� DR� SRVVXtUHP� GLIHUHQoDV� FRPSRVLFLRQDLV� H� PHFkQLFDV�� DWULEXHP� GLIHUHQWHV�

FDUDFWHUtVWLFDV�DR�SURGXWR�JHUDGR�TXH�SRVWHULRUPHQWH�VHUi�HPSUHJDGR�QDV�REUDV�H�DWLYLGDGHV��$V�

LQIRUPDo}HV� HVSHFtILFDV� GD� PLQHUDORJLD� HP� XQLmR� FRP� RV� HQVDLRV� PHFkQLFRV� ODERUDWRULDLV�

SDVVDUDP� D� VHU� GH� JUDQGH� LPSRUWkQFLD� XPD� YH]� TXH� DV� HPSUHVDV� SURGXWRUDV� GH� FLPHQWR� H�

FRQFUHWR�DVIiOWLFR�QHFHVVLWDP�GHVWDV�LQIRUPDo}HV�SDUD�HYLWDU�XWLOL]Do}HV�GH�PDWHULDLV�LQDGHTXDGRV�

j� GHWHUPLQDGDV� DWLYLGDGHV�� JHUDQGR� PXLWDV� YH]HV� JDVWRV� LPSUHYLVWRV� H� GHVQHFHVViULRV� jV�

HPSUHVDV��

&RP� R� DSHUIHLoRDPHQWR� GDV� DQiOLVHV� TXtPLFDV� H� GRV� HQVDLRV� JHRWpFQLFRV�� SDUkPHWURV� FRPR�

IRUPD�� DOWHUDELOLGDGH�� ODPHODULGDGH�� DGHVLYLGDGH� H� RXWURV� SDVVDUDP� D� VHU� GH� IXQGDPHQWDO�

LPSRUWkQFLD� SDUD� D� GHWHUPLQDomR�SUHFLVD� GR�SRWHQFLDO� GH�XWLOL]DomR�GH� FDGD�DJUHJDGR� URFKRVR��

XPD� YH]� TXH� GLYHUVRV� SURMHWRV� H[LJHP� SDGU}HV� GH� TXDOLGDGH� FRQILiYHLV� D� UHVSHLWR� GHVVHV�

SDUkPHWURV�

$SHVDU�GH� UHFHQWH��R�FRQWUROH� WHFQROyJLFR�GH�DJUHJDGRV� WURX[H�QIRUPDo}HV� LPSUHVFLQGtYHLV�DRV�

SURILVVLRQDLV�GDV�iUHDV�GH�JHRORJLD�H�HQJHQKDULD�FLYLO�QR�TXH�GL]�UHVSHLWR�DRV�SDUkPHWURV�ItVLFRV�

GRV�PDWHULDLV��2V�SRWHQFLDLV�GH�XWLOL]DomR�GRV�DJUHJDGRV�URFKRVRV�HVWmR�GLUHWDPHQWH�OLJDGRV�jV�

LQIRUPDo}HV� H� FDUDFWHUL]Do}HV� REWLGDV� DWUDYpV� GDV� DQiOLVHV�� TXH� GH� DFRUGR� FRP� DV�

SDUWLFXODULGDGHV�GH�FDGD�URFKD��DWULEXHP�RX�UHVWULQJHP�R�SRWHQFLDO�GH�XWLOL]DomR�HP�GHWHUPLQDGDV�

DWLYLGDGHV�GH�FRQVWUXomR�FLYLO�
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$�PHWRGRORJLD�XWLOL]DGD�SDUD�DOFDQoDU�RV�REMHWLYRV�GH�REWHQomR�GH�SDUkPHWURV�ItVLFRV�H�TXtPLFRV�

VmR�GLYLGLGDV�HP�GXDV�HWDSDV�GLVWLQWDV�



(WDSD�����$�SULPHLUD�HWDSD�FRQVLVWH�HP�XPD�HWDSD�GH�FDPSR��RQGH�DV�SHGUHLUDV�VHOHFLRQDGDV�

VmR� YLVLWDGDV� SDUD� WHUHP� VHXV� PDWHULDLV� URFKRVRV� FROHWDGRV� H� VHUHP� DQDOLVDGDV� H� GHVFULWDV�

GHWDOKDGDPHQWH� FRP� D� XWLOL]DomR� GH� IHUUDPHQWDV� FOiVVLFDV� GH� PDSHDPHQWR� FRPR� E~VVRODV�

EUXQWRQ��PDUWHORV�SHWURJUiILFRV�H�*36
V�

(WDSD� ��� $� VHJXQGD� HWDSD� FRQVLVWH� XP� XPD� HWDSD� ODERUDWRULDO�� RQGH� VmR� UHDOL]DGDV�

SDUDOHODPHQWH�� FRQIHFomR� H� DQiOLVHV� GH� OkPLQDV� SHWURJUiILFDV�� H� HQVDLRV� JHRWpFQLFRV� TXH�

GHWHUPLQDP� R� FRPSRUWDPHQWR� PHFkQLFR� GRV� DJUHJDGRV� PLQHUDLV� HP� HVWXGR� DWUDYpV� GH�

UHVXOWDGRV�QXPpULFRV�

3DUD� D� UHDOL]DomR� GR� WUDEDOKR� IRUDP� VHOHFLRQDGDV� GXDV� SHGUHLUDV� GR� 5LR� *UDQGH� GR� 6XO�

6%6� (QJHQKDULD� �� � /RFDOL]DGD� QR� PXQLFtSLR� GH� &DSmR� GR� /HmR�56�� p� FRQVWLWXtGD� GH�

VLHQRJUDQLWRV� FRP� EDVWDQWH� TXDQWLGDGH� GH� HVWUXWXUDV� H� VXWLO� YDULDomR� FRPSRVLFLRQDO� HP�

DOJXPDV�IiFLHV�

6mR� -XYHQDO� �� /RFDOL]DGD� QR�PXQLFtSLR� GH� &UX]� $OWD�56�� p� FRQVWLWXtGD� GH� EDVDOWRV� EDVWDQWH�

R[LGDGRV�H�FRP�JUDQGH�TXDQWLGDGH�GH�HVWUXWXUDV�GH�UHVIULDPHQWR��GLVMXQo}HV��

$V� DPRVWUDV� GH� URFKD� FROHWDGDV� QDV� SHGUHLUDV� IRUDP� VXEPHWLGDV� j� DQiOLVHV� SHWURJUiILFDV� H�

GLYHUVRV� HQVDLRV� JHRWpFQLFRV� SDUD� D� GHWHUPLQDomR� GH� VXDV� FDUDFWHUtVWLFDV� PHFkQLFDV� HP�

GHWHUPLQDGDV� VLWXDo}HV�� R� TXH� SRVVLELOLWD� XP� SUHYLVmR� GH� VHX� FRPSRUWDPHQWR� TXDQGR�

HPSUHJDGR�HP�GHWHUPLQDGRV�SURMHWRV�GH�FRQVWUXomR�FLYLO�





�� &216,'(5$d®(6�),1$,6

$� DOLDQoD� H� FRUUHODomR� HQWUH� DV� LQIRUPDo}HV� REWLGDV� DWUDYpV� GD� FDUDFWHUL]DomR�

SHWURJUiILFD�H�RV�HQVDLRV�JHRWpFQLFRV�VmR�GH�IXQGDPHQWDO�LPSRUWkQFLD�QD�GHWHUPLQDomR�

H�PRQLWRUDPHQWR�GRV�SDUkPHWURV�ItVLFRV�H�TXtPLFRV�GRV�DJUHJDGRV�HVWXGDGRV��WDO�FRPR�

VHXV� FRPSRUWDPHQWRV� HP� GHWHUPLQDGD� VLWXDo}HV�� R� TXH� SRVVLELOLWD� D� DWULEXLomR� RX�

UHVWULomR� GH� VHXV� SRWHQFLDLV� GH� XWLOL]DomR� HP� GHWHUPLQDGDV� DWLYLGDGHV� GD� FRQVWUXomR�

FLYLO�

 ([HPSOR�GH�DWULEXLomR�H�RX�UHVWULomR�GH�SRWHQFLDLV�GH�XWLOL]DomR��

*UDQLWR�6%6�

�$OWD�ODPHODULGDGH�

�$GHVLYLGDGH�QmR�VDWLVIDWyULD�

�%DL[D�UHVLVWrQFLD�j�DEUDVmR�H�HVPDJDPHQWR�

�%DL[RV�YDORUHV�GH�DEVRUomR�H�SHUGD�SRU�HQVDLR�GH�VDQLGDGH�

5HVWULo}HV�� 2� DJUHJDGR� QmR� SRVVXL� DV� FDUDFWHUtVWLFDV� GHVHMiYHLV� SDUD� GHWHUPLQDGDV�

DWLYLGDGHV�GH�FRQVWUXomR�FLYLO��FRPR�SRU�H[HPSOR��SURMHWRV�GH�SDYLPHQWDomR�DVIiOWLFD�

$WULEXLo}HV��3HODV�EDL[DV�DEVRUo}HV�H�SHUGDV�SRU�HQVDLRV�GH�VDQLGDGH��p�DFRQVHOKiYHO�

VXD�XWLOL]DomR�HP�SURMHWRV�GH�ODVWURV�GH�IHUURYLDV�H�UHYHVWLPHQWRV�H[WHUQRV��SRU�H[HPSOR�
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� 0$&,(/� ),/+2�� &�� /��� 1800(5� $�� 9�� �� ,QWURGXomR� j� *HRORJLD� GH� (QJHQKDULD� ±
6DQWD�0DULD��(GLWRUDXIVP�������

� $/0(,'$��6��/��0���/8=��$��%��±�0DQXDO�GH�$JUHJDGRV�SDUD�D�&RQVWUXomR�&LYLO�±�5LR
GH�-DQHLUR��&(7(0��0&7�������

� .OHLQ�	�'XWURZ���0DQXDO�GH�&LrQFLD�GRV�0LQHUDLV�������(G�
� %$&.�� $�� +�� �� 0DFURDQiOLVH� GH� XPD� -D]LGD� GH� URFKD� HP� 6DQWD� 0DULD�56� H
FDUDFWHUL]DomR�GH�VHX�PDWHULDO�JUDQXODU��5LR�*UDQGH�GR�6XO��7UDEDOKR�GH�&RQFOXVmR�GH

&XUVR���8QLYHUVLGDGH�)HGHUDO�GH�6DQWD�0DULD�������

� '$(5�56�±�0DQXDO�GH�HQVDLRV�±�YROXPH�,���������
� '$(5��56±�0DQXDO�GH�HQVDLRV�±�YROXPH�,,���������
� $%17�� $JUHJDGRV� �� $QiOLVH� SHWURJUiILFD� GH� $JUHJDGR� SDUD� &RQFUHWR� 3DUWH��� �
$JUHJDGR�*UD~GR���1%5���������$VVRFLDomR�%UDVLOHLUD�GH�1RUPDV�7pFQLFDV�
� $%17�� $JUHJDGRV� *UD~GRV� �� (QVDLR� GH� DEUDVmR� �/RV� $QJHOHV��� 1%5� 10� ������
$VVRFLDomR�%UDVLOHLUD�GH�1RUPDV�7pFQLFDV�������
� '$(5� �� 'HWHUPLQDomR� GR� ËQGLFH� GH� /DPHODULGDGH� ±� '$(5�56� ±� (/� �������
'HSDUWDPHQWR�$XW{QRPR�GH�(VWUDGDV�GH�5RGDJHP��5LR�*UDQGH�GR�6XO�������
� $%17�� $JUHJDGRV� *UD~GR� �� 'HWHUPLQDomR� 'D� 5HVLVWrQFLD� $R� (VPDJDPHQWR� 'H
$JUHJDGRV� *UD~GRV� �� 1%5�0(� ��������� $VVRFLDomR� %UDVLOHLUD� GH� 1RUPDV� 7pFQLFDV�
������
� '1(5��$JUHJDGR�±�$YDOLDomR�'D�'XUDELOLGDGH�3HOR�(PSUHJR�'H�6ROXo}HV�'H�6XOIDWR
'H�6yGLR�2X�'H�0DJQpVLR�±�'1(5�0(��������'HSDUWDPHQWR�1DFLRQDO�GH�(VWUDGDV�GH
5RGDJHP��5LR�GH�-DQHLUR�������




