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Abstract

This article systematically studies the principles and accuracy differences of five methods, namely
section method, triangulation irregular network (TIN), contour method, grid method, and scatter
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method, in order to address the issue of method selection and terrain condition adaptation in earth-
work volume calculation. Research has shown that terrain complexity is the core criterion for method
selection. In complex terrains (such as mountains and ponds), the TIN method preserves the geo-
morphic features completely through irregular triangulation, with significantly lower errors than other
methods (<0.5%), while the scatter method simplifies the terrain to a horizontal plane, resulting in
an error of up to 0.7% (absolute error of 188.48 m? in the example); in flat areas, the scatter method
(with an error of —1.0%) and the grid method (with an error of 0.4%) can balance accuracy and effi-
ciency. Although the TIN method meets the accuracy standard (0.4%), its cost-effectiveness is insuf-
ficient; the cross-sectional method is only applicable to narrow linear engineering (with a road case
error of 0.2%), and the error in flat areas can reach 1.4%; the contour method is limited by the assump-
tion of closed terrain, and both scenarios perform the worst (with an error > 1.2%). The study proposes
a “terrain-method-accuracy” quantitative adaptation map and points out that unmanned aerial vehicle
oblique photography and point cloud processing techniques (such as fabric filtering and hole repair)
can optimize the data acquisition efficiency of TIN method, providing high-precision solutions for com-
plex terrain engineering.
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Figure 1. Three scenarios: (a) Fully filled or excavated prisms; (b) Partially excavated and filled triangular prisms;
(c) Multiple triangular prisms combined into irregular polygonal prisms
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Table 1. Comparison of earthwork quantity calculation for mountainous and hilly terrain of roads

= 1 BRI R S 8 E ST

TR T =R WAk ZRS USRE E T ArS Wi i BIE
T4 R /m? 25318.3 25210.1 25510.2 25189.3 25380.7 25321.72
ZAH A EH/m? -3.42 -111.62 188.48 -132.42 58.98
L7 EAR IR Y% 0.1 -0.4 0.7 -0.5 0.2

Table 2. Comparison of various earthwork quantity calculations in flat areas

2. HEMXE LS BRI
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