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Abstract: In order to solve the deformation control and stability problems of subgrade in permafrost regions,
and satisfy the need of the selection for subgrade regulation measures in high altitude permafrost regions,
taking some typical subgrade regulation measures which has been applied in Qinghai — Tibet highway, of
Gonghe — Yushu highway, and CAS Beiluhe higher-grade test road as the research object, the reflective
condition of the long time series monitoring data is compared with the result of numerical simulation, and
long-term effectiveness of the typical regulation measures is verified by investigation of the road operating
status to discuss the adaptability of them in higher-grade highway. The result shows that (1) The long-term
effectiveness of the permafrost subgrade deformation regulation measures based on adjust and control
temperatures did not meet the design expectation, such as thermal insulation engineering measures, heat pipe

engineering measures, hollow block revetment engineering measures, etc. They adjusted and controlled the
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permafrost subgrade deformation mainly by reducing the heat absorption of subgrade base and regulating the
change trend and strength of subgrade base temperature field. They have high demand for strurcture safety
and stability of subgrade structure itself. The measures should not be used alone in controlling the deformation
of subgrade, and should be combined with other measures. (2) The comprehensive efficiency of the
measures controlling both of water and heat, such as the block-stone engineering measures, ventilation pipe
engineering measures, full face ventilation engineering measures, etc. , is proved to be positive by a long-
term observation and can basically meet the design expectation. The effect of reducing the influence of water
and temperature of these measures is obvious by reducing the influence of water, increasing the cold reserves
of base by heat convection, although there are some measures lack in heat efficiency, and have the problem
of net heat absorption overall at bottom of the subgrade, the structural mechanics stability and water stability
of these measures are better.

Key words: road engineering; efficiency analysis; numerical simulation; deformation of subgrade; typical

engineering measure ; permafrost
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