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30th of September 2019

Leakage at the interface between the
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Water inflow inside the shaft
Water plus fines spurt in the
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Surface cooling: Ground freezing from the inner side of the segments

Installation of freezing coil in the tunnel
>  Thermal flux across the segment
>  Freezing of the soil

Freezing coll

Freezing coll
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Surface cooling: Ground freezing from the inner side of the segments
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Limitation of the frozen body Results after 42 days (6 weeks) of freezing
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Conventionnal freezing
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Freezing monitoring
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Freezing monitoring

Thickness of the frozen body using Sanger F. J. and
Sayles F. M. (1979):

Determination of the enveloppe curve - Phase 1

5
4
3
2 ThermoCouple (TC)
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-16 ;138 5 :
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Distance between the measured temperature and the freezing probe = "r" [m]
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\ e : Half spacing between two
lances
Freezing lance //

3D FEA

Melting of the frozen soil
Waterproofness of the shaft
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Beam fot

Inifil_freezing. Time-step 1. Time 4 hour
Frame 1,120

Temperatures FTE

rrir: -34.00°C o 20.00°C

FTE
("]
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% 10,00
2
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0.00

I -5.00
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Freezing performs well in a complex geometry

Brine used, even with warn soils

Freezing technique very beneficial to solve a critical situation

Good collaboration between the design team, the production team and the

subcontractor

Impact of the insulation and the external thermal flux
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Freezing performs well in a complex geometry

Brine used, even with warn soils

Freezing technique very beneficial to solve a critical situation

Good collaboration between the design team, the production team and the

subcontractor

Thank You

Impact of the insulation and the external thermal flux

Questions ?
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