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Abstract:
This study aims to present an integrated methodology for generating
topographic maps and calculating earthwork quantities (cut and fill)
utilizing field data collected via the Global Positioning System (GPS) and
processed through computer-aided design techniques using AutoCAD
Civil 3D. The research relied on capturing precise spatial and elevation
points from the study area to accurately represent real-world site
conditions. These dataset points were subsequently imported and
structured within the software environment to construct Digital Elevation
Models (DEMs). Triangulated Irregular Network (TIN) surfaces were
generated along with contour maps to visualize the topographic elevation
characteristics, followed by the design of longitudinal profiles and cross-
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sections to compute precise cut and fill volumes using the composite
volumes (surface-to-surface) method. The results demonstrated the high
efficiency of integrating GPS technology with AutoCAD Civil 3D in
significantly reducing both field survey and office computation time, while
providing superior precision compared to conventional surveying methods.
Consequently, this enhances the accuracy of financial and engineering
estimates for construction and highway projects. The study recommends
adopting this integrated methodology in surveying and civil engineering
projects due to its high precision, operational flexibility, and speed in
supporting engineering decision-making.

Keywords: Topographic Maps, Earthwork Quantities, Global Positioning
System (GPS), AutoCAD Civil 3D, Triangulated Irregular Network (TIN).
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Point Number E N H Code
10711 230164.4 3612088.85 86.2 s
10712 230164.2 3612088.85 86.2 s
10713 230164.4 3612088.85 86.2 s
11419 230120.71 3612089.75 86.3 ]
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13624 230179.44 3612103.72 86.6 s
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13626 230179.44 3612103.72 86.6 s
13627 230179.4 3612088.72 86.6 ]
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Name | Type Cut Fill Area m2 Cut m3 Filll m3 Net m3
Factor Factor
NG NG 1.000 1.000 | 277674.690 | 1014615.38 | 58347.32 | 956268.06
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