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Monitoring investigation on winter freezing-thawing of dam core
wall soils in cold regions

MU Yanhu', ZHU Xinyi’, YUE Pan’, WANG Xinbin',
REN Xiuling'*, ZHANG Zhenyu'*, YU Qihao'

( 1. State Key Laboratory of Frozen Soil Engineering, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences,
Lanzhou 730000, China; 2. School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 3. Lianghekou
Construction Administration, Yalong River Hydropower Development Company, Ltd. , Chengdu 610051 , China;

4. University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract; Lianghekou Hydropower Station is a control leading station in the middle reaches of the Yalong River.
The dam of the station is a 300-m-high rock-fill dam constructed with gravel soil core wall. Because of the dry
and cold climate in winter, filling of anti-seepage soil material is always affected by freezing-thawing. In this pa-
per, based on monitored temperature of one winter in 2016/2017, the freezing-thawing characteristics and influ-
ence factors of gravel soil and clay soil and the effect of thermal insulation method were analyzed. The results
showed that shallow gravel soil and clay soil without thermal insulation all experienced freezing during the moni-
tored winter, but the freezing duration was less than 24 hours. The maximum freezing depth of gravel soil and
clay soil could reach 20 and 14 cm, respectively. The freezing process of the soil was controlled by heat convec-
tion with ambient air, thus was heavily influenced by wind speed. The thawing process was controlled by heat
radiation , thus the beginning of the thawing was closely related to the time of sun rise. During the monitoring pe-
riod, coverage of thermal insulation material would effectively prevent freezing of the soil; the difference of the
minimum temperature of soil was as much as 5 C between the soils with and without thermal insulations. From
the monitoring results and field conditions, one can see that light and hydrophobic thermal insulation materials are
needed, as well as quick package machine for thermal insulation materials. Also, it is considered that whole sur-
face filling of the dam core will be better than half surface filling. The monitored data in this paper will be useful
for dam construction in cold regions in the future.

Key words: freezing-thawing characteristics; thermal insulation; anti-seepage soils; core wall; cold region dam

(A3 RN



