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Concurrent Analysis of Heat and Water Transfer
in Weathered Bedrock during Freeze and Thaw Processes

Hiroaki IZUMIYAMA¥*, Daizo TSUTSUMI and Masaharu FUJITA

* Graduate School of Engineering, Kyoto University

Synopsis
Rock breakdown by freeze and thaw action occurs at bare slopes in mountainous area in Japan. The

quantitative estimation of the amount of sediment produced is indispensable because sediment closely relates

to sediment disaster at a downstream area. In this study, Concurrent calculation of heat and water transfer in

a ground is conducted. Its analysis is necessary for obtaining the repetition of freeze and thaw, freezing depth

and water content which is able to freeze potentially. The precise model of the change of pore structure is

considered in the analysis. As a result, water flow from the ground to the surface positively correlates with

freezing speed. However, considerably small amount of water flux occurs and actual phenomenon like needle

ice is not simulated. Result also predicts the creation of new pore or crack becomes one of the factors in

much water flux to freezing layer.

Keywords: Freeze and Thaw Action, Weathered Bedrock, Heat Transfer Equation, Water Transfer Equation
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