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Earth Pressures on Box Culvert Induced by Excavation Geometry
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Abstract

Box culvert has long since been used for various purposes ! water and sewerage works,
communication and electricity facilities, subway, railway, etc. In urban area, the construc-
tion of box culvert generally consists of excavation-installation of the culvert-backfiil.
However, the existing design methods for earth pressure on the box culvert do not take
into account the excavation(or backfill) geometry.

A new method considering excavation geometry for earth pressure on box culvert is
suggested here. The lateral earth pressures by the newly suggested method agree relatively
with results of finite element analyses, but those of existing method are greatly
overestimated. The vertical pressure on the top of the box culvert by the new method is
similar to those of existing method and finite element analysis. However, the reactional
pressure on the bottom of the box culvert depends largely upon the stiffness of the foun-
dation soil. The reactional pressure by the new method agrees well with that of finite el-
ement analysis, only when the stiffness is low. From the finite element analysis it is shown
that the lateral earth pressure on box culvert depends upon the excavated slope (8) and
the net bottom distance {B,).
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