sz zss =2y
%9%3?}}% 2007$ QH 00000000 0CO0CC0O0CO0O0O0O00000OCQOUCO0CO00CO00O0000000CO000O000C0OC
pp. 111 ~ 121

MELS HHYST 3 TUL0 oi'gd S HHaH
A design guide to minimize frost heave in unbound pavement layers over box culverts

N =
Seo, Young Guk

Abstract

During the whole month of December in 2005, Korea experienced both heavy snowfall and freezing temperature in southeast
regions, which had caused frost related damages to many pavements laid on top of box culverts. In-situ observation revealed that
the formation of ice lenses in subgrade and subsequent unbound layers led to upward heaving and transverse cracks in concrete and
asphalt pavements. This has affected the long-term performance of pavements, as well as has threatened drivers' safety for a while.
Recently, Korea Expressway Corporation has proposed a design guide to better protect newly constructed unbound pavement
layers over culverts from frost heave. A trench drainage system has been selected to effectively draw off water and to alleviate
pore-water pressure in soils during the coldest season. This paper presents experimental and analytical backgrounds behind this
new design guide. Soil specimens retrieved from the sites are tested to quantify clay content and to estimate the permeability of
subgrade. A 2-D ground seepage analysis has been conducted to better understand the changes in pore water pressures as a function
of grain size. Finally, an optimum size of trench drainage is determined based on numerical analysis and workability in the field.

Keywords : frost, box culvert, pavement, trench drainage
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