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The Qinghai-Tibet highway subgrade longitudinal cracks hydrothermal field

testing and cause analysis based on moisture and heat changes

MAO Xuesong, CHEN Yangin, FAN Yushuo, YANG Jinfeng
(Key Laboratory for Special Area Highway Engineering of Ministry of Education,
Chang’an University, Xi’an 710064, China)

Abstract: In recent years, The Qinghai-Tibet highway field investigations shows that the longitu-
dinal cracks in the proportion of the major subgrade diseases are increased year by year. This pa-
per is based on the temperature and moisture testing of Qinghai-Tibet highway f{ive bridge seg-
ments typical section to analyse the frozen soil moisture and heat spacial distribution characteris-
tics in the different seasons, and reveal the changing characteristics of the embankment internal
temperature field and the water field. The embankment internal Moisture change lags behind the
embankment surface, and decrease with increasing depth, and is a seasonal cycle change with the
atmospheric temperature, the temperature gradient diminishes with increasing depth ; May and
September temperature distribution map shows that moisture to 0 'C line concentration is signifi-
cantly affected by the atmospheric precipitation and surface water gravity infiltration, and com-
bined with the effect, whereby to an increase in moisture contents in the range of the 2~3.5 m
embankment top surface; As the temperature is reduced to less than 0°C, unfrozen water content
concentration decreases, and less than 2.5 m to 3.5 m, the moisture content dropped drastically.
The results show that permafrost roadbed internal Moisture and Heat changes is a key factor of
longitudinal cracks, heat change leads to moisture migration, frost heave and thawing settlement,
freezing and thawing cycle further intensify the longitudinal cracks development.
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Fig. 1 The Qinghai-Tibet highway
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Fig. 2 The test road cross-sectional schematic diagram
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Fig. 3 The diagram of the sensor layout
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Fig.5 The curves of roadbed soil moisture content variation with depth
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Fig. 6 The soil temperature and moisture distribution in May and September
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