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Abstract

This paper discusses the challenges of earth and rock calculation in railway subgrade design and
the limitations of existing methods, and proposes a new calculation method based on image pro-
cessing, which corrects the geological boundary in geological profile to a certain extent, amplifies it
according to a certain scale factor and draws it into a specific bitmap, and then uses image pro-
cessing technology to quickly identify the contours of various layers. The boundary range of each
stratum is extracted, and the filling area is constructed by the pre-defined cut-fill design line, and
the classification calculation of the section filling and excavating earth and rock in the railway
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subgrade design is realized by using the Boolean operation between the areas, which greatly im-
proves the calculation efficiency and accuracy.
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Figure 1. Schematic diagram of rectangular bounding box
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Figure 2. Schematic diagram of geological boundary correction
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Figure 3. Schematic diagram of geological profile bitmap
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Figure 4. Schematic diagram of regional boundary filling
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Figure 5. Schematic diagram of stratum-named regions
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Figure 6. Schematic diagram of cut-fill design line (black) in roadbed structure
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Figure 7. Schematic diagram of cross-sectional cut-fill design line (red) in roadbed
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Figure 8. Formation area of cut-fill design line
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Figure 9. Formation area of excavation-replacement lines
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Figure 10. Computational domain for excavation quantities
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Figure 11. Schematic diagram of stratum region extraction
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Figure 12. Schematic diagram of excavation calculation results
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Figure 13. Formation area of fill design lines
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Figure 14. Formation area of natural ground profile
[E 14, EZRAKXE

[FIRE, 57 Eo5 SR I FZ BRI BN 40T o SRBUZ BRI L I AR i 2R, JFAT i BIZRRIH
MRS, FIRIFEESI RPN Ap3 « pdo BRES, $ZBRIIHLE T pidt P 2 e X I8 & 9.

K Hb T 2T B X R 2 B R B X I A IR OF4R), RIDABOT TSI, e 15, Jhi, K
BUZBF AR, SO TR R, Frs S8 X R BRI X3, 15335 DX 3 AR R AT
5 T2 SR T T ) [ SEO &, A0 16

DOI: 10.12677/hjce.2025.145140 1317 TARTAE


https://doi.org/10.12677/hjce.2025.145140

B, AR

P e SR Eo o

Figure 15. Computational domain for fill quantities
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Figure 16. Schematic diagram of fill calculation results
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Figure 17. Roadbed cross-section schematic diagram
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Figure 18. Schematic of traditional earthwork calculation
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Figure 19. Schematic of image-based earthwork calculation
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