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Roadbed settlement deformation after construction

in permafrost regions of high altitude

WANG Rui, CHENG Pei-feng, HAN Chun-peng
(School of Civil Engineering, Northeast Forestry University, Harbin 150040, Heilongjiang., China)

Abstract: To master characteristics of the roadbed settlement deformation after construction in
the permafrost regions of Greater Khingan Mountains, this paper selected the typical roadbed
section of China to Russia crude oil pipeline great line, used layered settlement instrument as
settlement monitoring equipment to observe the change of roadbed settlement through the change
of the position of magnetic ring on settlement tube. Taking DS18B20 temperature sensor as
temperature acquisition unit, this paper set temperature monitoring system to monitor
temperature changes of permafrost, and combined with laboratory test to study permafrost

geothermal change and its change rule, and the subgrade settlement deformation. The results
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show that during the two years after the completion of the project, the ground temperature
rising, permafrost degradation and the permafrost moving down that brought by the roadbed soil
caused the natural seasonal melted layer compression and permafrost melted compression, which
are the main causes of roadbed settlement deformation. Settlement caused by permafrost melted
compression is the largest, about 50%. From August to November, melting permafrost layer
compressed makes roadbed settlement deformation obvious. In December, as seasonal freezing
and the permafrost move up stably, embankment settlement begins to slow. Roadbed thawing
settlement development has a certain slope tropism. In a freezing and thawing cycle period,
permafrost melting time under roadbed of shade slope is about 30 d less than permafrost melting
time under roadbed of sunny slope, and embankment settlement of the sunny slope is greater than
embankment settlement of the shade slope. In the same conditions, the high ice content
permafrost is greater than that of lower. Permafrost melted compression deformation of
embankments whose filling height is above 3 meters increases with the increase of the filling
height. The research results can provide theoretical reference for road construction and analysis of

roadbed settlement deformation in permafrost regions of Greater Khingan Mountains. 3 tabs,
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7 figs, 22 refs.
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Tab. 1 Permafrost types and embankment filled heights of

monitoring cross sections

Kt T A5 2R EIKE/ N % HE3H B /m
K2134600 & kit 31.7 3.1
K216+4300 & kit 29.9 4.1
K216+ 600 kit 27.6 4.1
K2174200 KGR+ 25.6 3.1
K286+130 HIKE L+ 32,7 3.3
K288+610 Tk % 43.9 4.8
K288-+880 & K)Z 67.2 4.8
K290-+200 kgt 28.4 4.8
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Fig. 1 Layout of settlement observation system
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Fig. 2 Layout of temperature observation system
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Fig. 3 Relationship between total settlement and permafrost of

the left side of embankment at K213+600
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Fig. 4 Relationship between total settlement and permafrost of

the right side of embankment at K213+600
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Tab.2 Subgrade settlement of each layer and the proportion to
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Tab.3 Proportion to total settlement of seasonal melt

compression and permafrost melt compression of each section
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K217+200 | Bkt | 25.6 37 46 83
K2864130 | &kt | 32.7 29 55 84
K288+610 | fIikiR1 | 43.9 34 54 88
K288+4880 | & +vk)2 | 67.2 33 51 84
K290+200 | Bkt | 28.4 37 49 86
RO 35.9 34 50 84
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