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Abstract

The paper indicates that shaft leakage risk cannot be controlled by slurry reinforcement in complex
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conditions, which exist in a large-scale rectangle jacking pipe launching in Shanghai that launched
near the municipal utility tunnel and viaduct, even the tunnel bottom is very near to micro confined
water layer. In this condition, the successful launching of the jacking pipe is ensured by finally adopt-
ing the vertical brine freezing technique as an auxiliary water stop measure. After practical explora-
tion and verification, launching reinforcement quality can be ensured by properly planning partial
vertical freezing and jacking pipe launching process, combined with forced thawing measures. Fur-
thermore, it can reduce the risk of cutter head and shell freezing in the launching process. After par-
tial freezing is implemented in the existing cement system, the law of frost heave and thawing sub-
sidence in the later stage is small, indicating that the vertical freezing auxiliary method provides a
new solution to large-scale underground pipe jacking with poor geological conditions and high pro-
tection requirement to the surrounding environment.
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Figure 1. Plan arrangement of background project
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Figure 2. Layout of freezing holes at the tunnel portal
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Figure 3. Vertical frozen profile of tunnel portal
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Table 1. Design parameters for freezing of tunnel portal
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Figure 4. Location of reinforcement area on pipe jacking machine
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Figure 5. Settlement data change curve in frozen zone
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Table 2. Temperature measurement hole data in frozen zone
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Figure 6. Temperature variation curve of freezing temperature measurement hole
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Figure 7. Freezing wall intersection diagram
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