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Resumo:

O nivelamento é um procedimento simples, porém necessário em qualquer projeto de construção civil. 
Tal procedimento pode ser realizado a partir de três diferentes métodos: o geométrico, o barométrico e o 
trigonométrico. Uma vez que o objetivo desta pesquisa consiste na verificação das qualidades das 
altitudes ortométricas, e como o método barométrico apresenta baixa precisão, foram avaliados apenas os 
métodos geométrico e trigonómetrico Leap-Frog. Os resultados mostraram que ambos os métodos 
testados atenderam a precisão dos equipamentos utilizados na coleta de dados. No entanto, a precisão 
obtida pelo método geométrico foi superior a obtida no método trigonométrico. Apesar desse resultado, a 
utilização do método trigonométrico é indicada quando se busca agilidade nas operações de campo.
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2� OHYDQWDPHQWR� WRSRJUiILFR� DOWLPpWULFR� RX� QLYHODPHQWR� p� XP�
SURFHGLPHQWR� VLPSOHV� TXH� REMHWLYD� D� UHSUHVHQWDomR� DOWLPpWULFD� GD� VXSHUItFLH�
OHYDQWDGD��$%17���������$SHVDU�GH�VHU�XP�SURFHVVR�VLPSOHV�HOH�p�QHFHVViULR�
HP�WRGRV�RV�SURMHWRV�GH�FRQVWUXomR�FLYLO���

2� PpWRGR� SUHFLVR� GH� QLYHODPHQWR� p� R� PpWRGR� QR� TXDO� VH� EXVFD�
PLQLPL]DU�RX�HOLPLQDU�RV�HUURV�QR�SURFHVVR�GH�QLYHODPHQWR��SDUD�LVVR�XWLOL]D�VH�
WpFQLFDV� H� PRGHORV� PDWHPiWLFRV� QR� TXDO� HVWmR� LQFOXVRV� FRUUHo}HV� RX�
HOLPLQDo}HV�GH�HUURV�FRPR�R�GH�FROLPDomR�GR�LQVWUXPHQWR��FXUYDWXUD�WHUUHVWUH��
FRUUHomR�GH�WHPSHUDWXUD�H�SUHVVmR�QD�PHGLGD�GH�GLVWkQFLD��HQWUH�RXWURV�HUURV��
�6DQWRV��$�3��DW�DO���

7DO� SURFHVVR� SRGH� VHU� HIHWXDGR� D� SDUWLU� GH� WUrV� GLIHUHQWHV�PpWRGRV�� R�
JHRPpWULFR�� R� EDURPpWULFR� H� R� WULJRQRPpWULFR�� 1R� PpWRGR� JHRPpWULFR� D�
GLIHUHQoD� GH� QtYHO� HQWUH� SRQWRV� GD� VXSHUItFLH� OHYDQWDGD� p� REWLGD� D� SDUWLU� GH�
OHLWXUDV� FRUUHVSRQGHQWHV� D� YLVDGDV� KRUL]RQWDLV�� XWLOL]DQGR� XP�QtYHO�� HP�PLUDV�
FRORFDGDV� YHUWLFDOPHQWH� QRV� UHIHULGRV� SRQWRV� �$%17�� ������� D� WpFQLFD� GH�
QLYHODPHQWR� JHRPpWULFR� p� FRQVLGHUDGD� FRQVDJUDGD� QRV� OHYDQWDPHQWRV�
DOWLPpWULFRV� GHYLGR� i� SUHFLVmR� RIHUHFLGD�� �6LOYD�� 5�� 1�� )��� -i� QR� PpWRGR�
EDURPpWULFR� DV� FRWDV� VmR� GHWHUPLQDGDV� DWUDYpV� GDV� PXGDQoDV� QD� SUHVVmR�
DWPRVIpULFD���(QTXDQWR�TXH�QR�PpWRGR�WULJRQRPpWULFR�D�GLIHUHQoD�GH�QtYHO�HQWUH�
RV� SRQWRV� GD� VXSHUItFLH� OHYDQWDGD� p� REWLGD� LQGLUHWDPHQWH�� D� SDUWLU� GD�
GHWHUPLQDomR�GR�kQJXOR�YHUWLFDO�GD�GLUHomR�TXH�RV��

XQH� H� GD� GLVWkQFLD� HQWUH� HVWHV�� XWLOL]DQGR�VH� DLQGD� GDV� UHODo}HV�
WULJRQRPpWULFDV�HQWUH�R�kQJXOR�H�D�GLVWkQFLD�PHGLGRV��$%17���������

&RPR� HVVH� WUDEDOKR� WHYH� FRPR� REMHWLYR� YHULILFDU� D� TXDOLGDGH� GDV�
DOWLWXGHV�RUWRPpWULFDV��FRPR�R�PpWRGR�EDURPpWULFR�DSUHVHQWD�EDL[D�SUHFLVmR�QD�
GHWHUPLQDomR� GDV� DOWLWXGHV�� IRUDP� XWLOL]DGRV� DSHQDV� RV� PpWRGRV� GH�
QLYHODPHQWR� WULJRQRPpWULFR� /HDS�)URJ� H� R� GH� QLYHODPHQWR� JHRPpWULFR�� 3DUD�
DYDOLDU� D� DFXUiFLD� GDV� FRRUGHQDGDV� DOWLPpWULFDV� REWLGDV� SHORV� GLIHUHQWHV�
PpWRGRV� IRL� FRQVLGHUDGR� R� HUUR� GH� IHFKDPHQWR� GR� FLUFXLWR� GH� QLYHODPHQWR�� R�
TXDO�FRQVLVWLX�GH�WUrV�YpUWLFHV�QRPHDGRV�FRPR��$��%�H�&���
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3DUD�D�UHDOL]DomR�GR�QLYHODPHQWR�D�SDUWLU�GRV�GLIHUHQWHV�PpWRGRV�IRUDP�
XWLOL]DGRV� WUrV� YpUWLFHV� IRUPDQGR� XP� WULkQJXOR� $%&�� FXMRV� ODGRV� SRVVXHP��
�������P���������P�H��������P��2V�UHIHULGRV�YpUWLFHV�IRUDP�PDWHULDOL]DGRV�QR�
FDPSXV�GD�8QLYHUVLGDGH�)HGHUDO�GR�3DPSD�QD�FLGDGH�GH�,WDTXL�QR�5LR�*UDQGH�
GR�6XO��

$ILP�GD�FROHWD�GRV�GDGRV�IRUDP�XWLOL]DGRV�RV�VHJXLQWHV�HTXLSDPHQWRV��
x� (VWDomR� WRWDO� )RLI276���� 5���� FRP� SUHFLVmR� DQJXODU� �´� H�
SUHFLVmR�OLQHDU��PP��SSP��



x� 1tYHO� &76�%HUJHU� 6$/��1'� FRP� SUHFLVmR� GH� QLYHODPHQWR�
����PP�P��

x� %DVWmR�H�SULVPD�)RLI�SDUD�R�QLYHODPHQWR�WULJRQRPpWULFR���
x� 5pJXD�GH�PHGLomR���

1D�FROHWD�GRV�GDGRV�GR�QLYHODPHQWR�WULJRQRPpWULFR�/HDS�)URJ�D�HVWDomR�
WRWDO�IRL�LQVWDODGD�GHQWUH�RV�GRLV�SRQWRV�YLVDGRV�FRP�XPD�HTXLGLVWkQFLD��6REUH�
RV� SRQWRV� YLVDGRV� IRL� LQVWDODGR� XP� EDVWmR� FRP� SULVPD� UHIOHWRUHV� FRP� DOWXUD�
SDGUmR�GH������P��RQGH�REWLYHPRV�D�GLVWkQFLD� LQFOLQDGD�H�D�R�kQJXOR�]HQLWDO��
GHVSUH]DQGR� D� DOWXUD� GR� HTXLSDPHQWR�� TXH� IRL� GHWHUPLQDGD� FRPR� DOWXUD� GR�
SODQR�GH�UHIHUrQFLD��UHDOL]DQGR�R�SURFHVVR�DR�ORQJR�GRV�WUrV�ODGRV�GR�WULDQJXOR�
GHPDUFDGR�� � � � � �

3DUD�D�FROHWD�GH�GDGRV�GR�QLYHODPHQWR�JHRPpWULFR�R�QtYHO� IRL� LQVWDODGR�
HQWUH�RV�GRLV�SRQWRV�YLVDGRV�WDPEpP�FRP�XPD�HTXLGLVWkQFLD�H�VREUH�RV�SRQWRV�
IRL�LQVWDODGR�XPD�UpJXD�GH�PHGLomR��RQGH�DV�OHLWXUDV�GRV�ILRV�LQIHULRUHV��PpGLRV�
H�VXSHULRUHV�IRUDP�FROHWDGDV�� UHDOL]DQGR�R�SURFHVVR�DR� ORQJR�GDV�WUrV�HWDSDV�
GR�WULkQJXOR�GHPDUFDGR��

$SyV�R�SURFHGLPHQWR�FDPSR�RV�GDGRV�IRUDP�LQVHULGRV�HP�XPD�SODQLOKD�
HOHWU{QLFD� IDFLOLWDQGR� RV� FiOFXORV� H� PLQLPL]DQGR� RV� HUURV� JURVVHLURV� QR�
SURFHGLPHQWR�H�FiOFXORV�PDWHPiWLFRV�SDUD�REWHQomR�GDV�GLIHUHQoDV�GH�QtYHO�H�
FRQVHTXHQWHPHQWH�DV�DOWLWXGHV�RUWRPpWULFDV���
�
���5(68/7$'26�H�',6&866­2��
� 2V�GDGRV�FROKLGRV�HP�FDPSR�DWUDYpV�GR�PpWRGR�/HDS��)URJ� IRUDP�RV�
VHJXLQWHV��
�
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� 2V�GDGRV�DGTXLULGRV�HP�FDPSR�SHOR�QLYHODPHQWR�JHRPpWULFR� IRUDP�RV�
VHJXLQWHV��
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� 3DUD�D�REWHQomR�GRV�UHVXOWDGRV�GH�DPERV�RV�PpWRGRV�IRUDP�XWLOL]DGDV�

IyUPXODV� HVSHFLILFDV�� TXH� SURSRUFLRQD� UHVXOWDGRV� FRP� PDLRU� SUHFLVmR� HP�

WHPSR�PHQRU���

1R� 1LYHODPHQWR*HRPpWULFR� RV� UHVXOWDGRV� IRUDP� REWLGRV� DWUiV� GD�

IyUPXOD��

&0 L .4 F .8�

�2QGH��/5�UHSUHVHQWD�D�OHLWXUD�GH�Up�H�/9�D�OHLWXUD�GH�YDQWH���
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3DUD�R�QLYHODPHQWR�JHRPpWULFR�R�HUUR�GH� IHFKDPHQWR�DOWLPpWULFR� IRL�GH�
GRLV�PLOtPHWURV��

2�UHVXOWDGR�GR�QLYHODPHQWR�/HDS�)URJ�IRL�DGTXLULGR�DWUDYpV�GD�IyUPXOD��
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�2QGH��'1�UHSUHVHQWD�D�GLIHUHQoD�GH�QtYHO��'+�D�GLVWkQFLD�KRUL]RQWDO�H�]�
R�kQJXOR�]HQLWDO���
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3DUD� R� QLYHODPHQWR� WULJRQRPpWULFR� /HDS�)URJ� R� HUUR� GH� IHFKDPHQWR�
DOWLPpWULFR�IRL�GH�VHLV�PLOtPHWURV��

�
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� 1HVWH� WUDEDOKR� REWHYH�VH� XP� HUUR� GH� IHFKDPHQWR� QD� RUGHP� GH�
PLOtPHWURV� HP� DPERV� RV� PpWRGRV�� 1R� QLYHODPHQWR� JHRPpWULFR�� RQGH� IRL�
XWLOL]DGD� R� QtYHO� &76�%HUJHU� 6$/��1'�� R� HUUR� HQFRQWUDGR� IRL� GH� �PP� H� QR�
PpWRGR�/HDS�)URJ��RQGH�IRL�XWLOL]DGD�D�HVWDomR�WRWDO�)RLI�276����5�����R�HUUR�
HQFRQWUDGR�IRL�GH��PP��2V�UHVXOWDGRV�FRQGL]HP�FRP�R�HVSHUDGR�KDMD�YLVWR�TXH�
R� QLYHODPHQWR� JHRPpWULFR� p� TXH� DSUHVHQWD� PHQRU� SURSDJDomR� GH� HUURV� QDV�
PHQVXUDo}HV� WRSRJUiILFDV�� FRQWXGR� R� PpWRGR� 7ULJRQRPpWULFR� /HDS�)URJ�



DSUHVHQWD� UHVXOWDGR� EHP� VDWLVIDWyULR�� SRGHQGR� HP� DOJXQV� FDVRV� SRGHQGR�
VXEVWLWXLU�R�PpWRGR�GH�QLYHODPHQWR� JHRPpWULFR�SRU�VHU�XP�PpWRGR�EHP�PDLV�
SURGXWLYR�QDV�RSHUDo}HV�GH�FDPSR��
� 3DUD� WUDEDOKRV� IXWXURV� ILFD� D� VXJHVWmR� GH� UHSHWLU� R� H[SHULPHQWR�
UHDOL]DQGR� RXWUDV� UHSHWLo}HV� SDUD� FDGD� OHLWXUD�� UHYHQGR� VH� Ki� TXDOLGDGHV� GH�
PHOKRULDV� QRV� OHYDQWDPHQWRV� HIHWXDGRV�� 3RGHQGR� WDPEpP� VHU� UHDOL]DGR� R�
FRPSDUDWLYR� HQWUH� HVWDo}HV� WRWDLV� GH�PDUFDV� GLVWLQWDV�� YHULILFDQGR� D� SUHFLVmR�
GH�FDGD�XPD���
�
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�
$662&,$d­2�%5$6,/(,5$�'(�1250$6�7e&1,&$6���$%17��1%5��������([HFXomR�GH� OHYDQWDPHQWR�
WRSRJUiILFR��5LR�GH�-DQHLUR��������
0F&RUPDF��-DFN��7RSRJUDILD�����HGLomR�������� � � � � � ���

6DQWRV��$�3��&RPSDUDomR�GR�QLYHODPHQWR�WULJRQRPpWULFR��SHOR�PpWRGR�/HDS�)URJ�XWLOL]DQGR�LQVWUXPHQWRV�

GH�PpGLD�SUHFLVmR��FRP�R�QLYHODPHQWR�JHRPpWULFR�GH�SUHFLVmR��$JRVWR��������� � � �������

6LOYD��5�1�)��$YDOLDomR�GR�PpWRGR�GH�QLYHODPHQWR�WULJRQRPpWULFR��WpFQLFD�/HDS�)URJ��QD�GHWHUPLQDomR�GH�

UHFDOTXH�HP�JUDQGHV�HVWUXWXUDV��HVWXGR�GH�FDVR�SDUD�D�8KH�0DXi�����I��������'LVVHUWDomR��PHVWUDGR���

8QLYHUVLGDGH�)HGHUDO�GR�3DUDQi��������
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