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Failure Modes in Piled Embankments

T 9 =
Hong, Won-Pyo

& & o
Yun, Jung-Man

4 B ¥

RLI

Seo, Moon-Sung

Abstract

Model tests were performed to investigate the failure modes in embankments on soft ground
supported by piles with cap beams. In the model tests, Jumunjin standard sand was placed on
simulated cap beams and soft ground. The cap beams are placed perpendicular to the longitudinal axis
of the embankment. The colored sand and the Jumunjin standard sand were placed one after the other
above cap beams and soft ground to make lateral stripes with 3 mm thickness in the embankment.
The colored sand was prepared by coating the Jumunjin sand with black lead powder.

The photographs illustrate the two characteristic modes of failure in embankments. One is the soil
arching failure and the other is the punching shear failure. The failure mode depends on the height
of embankment and the space between cap beams. That is, if the embankment is high enough
compared with the space between cap beams, it will fail in arching failure. On the other hand if the
embankment is relatively low or the space between piles is too wide, it will fail in punching shear
failure.

The soil arching develops in embankment as a semicylindrical arch with a thickness equal to the
width of the cap beam. And the soil wedge developed above the cap beams remains intact during both
arching and punching failures. The boundary of punching shear failure of the displaced soil mass can
be defined on the basis of observation of the photographs.
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