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Analytic method for predicting uplift deformation of ground surface
induced by frost heave in an open-system

GENG Lin'?*’
(1. School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China; 2. College of Architecture and Civil
Engineering , Beijing University of Technology, Beijing 100124, China; 3. State Key Laboratory of Frozen Soil Engineering ,

Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Considering the engineering design demand, a simple analytical method for calculating soil frost
heave deformation of horizontal field under steady-state condition is established based on the nonlinear elastic
mechanical model of soil frost heave. Mathematical expression to determine the frost heave of soil element in
semi - infinite space body under dead weight is deduced. Also, the prediction methods of soil lifting displace-
ment, soil stress and strain field under different overburden and displacement conditions of horizontal site are
proposed. Furthermore, the step-freezing test of Harbin silty clay in open system is carried out, and the reliabili-
ty of the analytical method for predicting the surface lifting deformation caused by frost heave is verified. Be-
sides, the analytical method is further applied to the evaluation of the frozen site. It can be concluded that the
frost heave amount can be used as a main quantitative index to evaluate the frost heave of the site. However, it is
still necessary to consider the frost heave sensitivity, the thickness of the frozen soil layer, the initial overburden
pressure and the surface temperature.

Key words: frost heave; uplift deformation of the ground surface; analytical methods; open-system

(DTG JABAK; 2. ol lpk)



