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Abstract

In this paper, numerical analysis is performed on the road structure of a red mud-filled subgrade
in a reconstruction and expansion project of a high-speed highway in Shandong. The road surface
deflection of the red mud-filled subgrade and conventional soil subgrade pavement structure, the
bottom strain of the asphalt layer, and the top pressure strain of the soil are studied on the change
law of mechanical response index. The results show that the bearing capacity and anti-fatigue
cracking ability of the pavement structure filled with red mud are better, and the larger the thick-
ness range of the red mud filled roadbed is, the stronger the overall performance of the pavement
structure is. Design parameters and quality control are selected for reference.
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Table 1. Pavement structure
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Figure 1. Red mud scale road
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Table 2. Parameter value table

=2 SHEER

B3] 24 THEE
FPEA R (Mpa) 6000
WHEHZ JEFE(cm) 28
TARAEL 0.35
FPEA R (Mpa) 12000
KV R e A 5 2 JEFE (cm) 54
TARAEL 0.2
FPEA R (Mpa) 500
TRl s 3k JEFE (cm) 20/80
THRAEL 0.42
FPEA i (Mpa) 700
Ak JE % (cm) /
TARAEL 0.4

Figure 2. PLAXIS calculation model for pavement structure option 3
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Figure 3. Vertical deformation arrow illustration of working condition 3
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Figure 4. Deflection value comparison chart
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Figure 5. Horizontal strain contour map of working condition 1
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Figure 6. Comparison chart of bottom strain of asphalt layer
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Figure 7. Vertical strain cloud map of working condition 2
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Figure 8. Subgrade compressive strain comparison chart
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