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5 CONCLUSIONS 
This paper dealt with artificial ground freezing 
application in shield tunneling. An AGF applied case 
study is introduced and its field data are used for 
analyses. Amounts of vertical and horizontal soil 
displacements due to the freezing-thawing were 
investigated in analyses. Using of introduced case study 
data, a parametric study was carried out numerically 
and effect of frozen zone thickness and soil stiffness 
around tunnel on ground surface and tunnel periphery 
displacement were investigated. Monitored heave and 
settlement results at four points around underground 
space and on ground surface revealed that order of 
displacements are small and reversible to their initial 
condition; furthermore, thicker freezing barrier 
generates higher heave elastically. The stiffer soil 
around freezing zone limits freezing expansion; 
increase frost induced pressure, and try to expand 
more toward less-stiffer regions. In addition, effect of 
design parameters of intermittent freezing during 
maintenance period on the thickness of freezing zone 
was considered. It revealed that based on 1 m
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