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Abstract: In order to research the vertical stress distribution in filling and critical height of soil
arch effect, the stress of pile cap, soil between piles and fill at different height were monitored

and recorded, on the basis of field test on plastic tube cast-in-place concrete pile (TC pile)-
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supported embankment, the load transfer during the periods of embankment filling and
preloading was analyzed. Meanwhile, vertical stress distribution in filling and critical height of
soil arch effect was studied, assumptions about the soil arch was compared with the test results.
Based on the experimental results, parameters of embankment soil arch were also discussed. The
results show that the pile-soil stress ratio is more than 1 and the measured values of earth
pressures on pile cap is bigger than the embankment load when the filling height of embankment
approaches to 0.5 times of pile spacing, which indicates that embankment load begins to transfer
from soils to piles and soil arching is initially formed. When height of the embankment is close to
0.9 times of pile spacing, the corresponding earth pressures in soils change little, which reveals
that the complete and stable soil arching has been produced, the change range of soil arching root
be carried as the reason. The measured height of equal settlement plane is between the calculated
values of EBGEQO and BS 8006. The monitoring of earth pressures in embankment demonstrates
that soil arching is in a shape of semicircular. However, the measured values of earth pressures
on pile cap and cushion are 50% and 30% of the calculated results from semicircular soil arching
theory. Pile-soil stress ratio with the value of earth pressure on pile is suggested to judge the
formation of soil arch in pile-supported reinforced embankment. 2 tabs, 7 figs, 22 refs.

Key words: road engineering; pile-supported embankment; soil arching effect; field test; height

of equal settlement plane; pile-soil stress ratio
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Tab. 1 Properties of each soil layer in test section
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Tab.2 Heights of equal settlement plane using different design

methods of pile-supported embankment
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