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Experimental Study on Tensile Strength of
Frozen Soil-concrete Interface in Open System

SUN Tiecheng'*”, YANG Yi’, YANG Qian’, DONG Chuangqi*

(1. State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structure,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Key Laboratory of the Ministry of Education for Road and Railway
Engineering Safety Assurance, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
3. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
4, China Construction Science and Industry Co. Ltd. , Shenzhen 518000, China)

Abstract: In pile foundation engineering in cold regions, the strength of frozen soil-concrete interface
has an important influence on the stress state of pile foundation. The tensile strength orthogonal test of
the frozen soil-concrete interface zone was carried out under the condition of open system. The range
analysis of variance method was used to clarify the primary and secondary order of the influence of four
test factors, namely interface roughness, soil moisture content, test temperature and dry density., on
the frozen tensile strength of the interface. The test results show that the increase of soil moisture
content, the decrease of test temperature and the increase of contact surface roughness can continuously
improve the frozen tensile strength of the interface. There is a critical moisture content in the soil
sample. When the moisture content is located on both sides of the critical moisture content, the rough-
ness of the contact surface changes to different degrees due to the ice film formed by the water migra-
tion, which leads to different laws in the impact of the increase in contact surface roughness on the
increase in frozen tensile strength of the interface.

Key words: frozen soil-concrete interface; frozen tensile strength; open system; moisture migration;

orthogonal test



