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Abstract; The dynamic evolution process of frozen wall
temperature in construction of Shanghai Yangtze River Tunnel
is studied by finite element method. With a consideration of
the effect of heat radiation of tunnel lining and refrigerate
battery, a three- dimensional solid element modal is built to
simulate the construction process, in which the latent heat of
phase change is indicated by way of Enthalpy application. The
law of frozen wall development, frozen wall closure, average
temperature and effective thickness is summed up. Research
demonstrates that the forming process of the frozen wall is
successive and follows rules. The time of the frozen wall
closure, the average temperature and the thickness agree well
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with the on-site test data, which validates the numerical

results.
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1 FEEHEEME (24 mm)
Fig.1 Cross-section of artificial ground freezing
design(unit; mm)
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Fig.2 Vertical section of artificial ground freezing design
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Tab.1 Load plan of brine temperatures
] /d 1 7 15 20 30 =40
WEE/C 18 —18 —28 —30 —30 —30
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#®2 LEEKIEEG. BXHEMMENRAEE
Tab.2 Uniaxial compressive and tension strength of B,
soil in Shanghai Yangtze Tunnel

BE/C iR B/ MPa HMBLER B/ MPa
—8 1.04 3.07
—13 1.17 3.70
—15 1.22 3.95
—20 1.65 5.16
—25 2.18 6. 60
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Fig.3 Whole finite element model HEXE

Fig.4 Cross-section

tunnels,

frozen pipes
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Tab.3 Physical parameters of B). soil in Shanghai

Yangtze Tunnel
SRR K] -
HE/ = e de0y-1 bt/ (k-
(kgom® SRS med O Ty
KL %t
1870 31.8 1.47 1.68 1.69
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Fig.6 Relationship between latent heat of phase
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Fig.10 Cross-section of the frozen wall on 40th day
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Fig.11 Closure-time of the frozen wall
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