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Abstract: A numerical analysis is carried out using the software Meso-scale Particle Flow Code ( PFC*”) to in—
vestigate the soil arching effect in the backfill and the vertical earth pressure on trench installation culverts. Research
findings indicate that the soil arching effect is more obvious for higher backfill over the culvert but it is not obvious at
a wider trench width. The form of the soil arching is convex and the arching springers are located on both sides of the
trench wall. The soil arching will be obvious if there is an ellipse in the vertical displacement contour lines of the
backfill. The vertical earth pressure on the top of trench installation culverts can be calculated by using a theoretical
method for calculating that of positive installation culverts when the trench width is larger than 7 times the culvert
width. The vertical earth pressure coefficient first increases nonlinearly with the backfill height and then has a de—
crease. It reaches the maximum value when the backfill height reaches to the initial equal settlement plane. The ele—
vations of equal settlement plane decreases with the backfill height and increases with the trench width. Moreover a
calculating criterion and method for the vertical earth pressure on the top of trench installation culverts has been de—
duced with considering the soil arching effect.
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Fig.2 Layout of measuring points for vertical displacement
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Table 1 Parameter of particle elements and particle assembly
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Fig.3 Variations of the vertical earth pressure
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