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Abstract

The interest in the use of shield TBM (Tunnel Boring Machine) on the tunnel
excavation has been increased rapidly in Korea. The shield TBM tunnel is generally
designed as non-drainage tunnel. Consequently, if water leakage through the segment
joints happens, big problems on the usage and stability of tunnel can be occurred. In
this study, the variation of waterproof capacity of hydrophilic rubber waterstop by the
construction error and excessive displacement of segment was studied. In particular,
the waterproof capacity of each of single and double layer arrangements of hydrophilic
rubber waterstop was examined to verify the efficiency of the double layer
arrangement. The test results show that the single layer and double layer hydrophilic
rubber waterstop showed the same waterproof performance. hydrophilic rubber
waterstop has favorable on the offset, however unfavorable on the gap.

Keywords: Hydrophilic rubber waterstop, Number of layer of waterstop, Shield
TBM, Waterproofing, Segment lining
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Table 1. Dimension of hydrophilic rubber waterstop

Dimension Model Width x Height
|
| W

Fig. 1. Hydrophilic rubber used
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Fig. 2. Test apparatus for hydrophilic rubber waterstop (1 layer)
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Table 2. Summary of waterproof tests for 1-layer hydrophilic rubber waterstop

Water pressure
ar)| 1 [ 2|3 |4 |5]6 |7 8|9 |10[11[12[13|14|15|16|17|18|19|20
Test condition

Gap: 3 mm, Offset: 0 mm

Gap: 3 mm, Offset: 5 mm

Gap: 3 mm, Offset: 7 mm
Gap: 3 mm, Offset: 10 mm
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Table 2. Summary of waterproof tests for 1-layer hydrophilic rubber waterstop (continue)

Water pressure

ar)| 1 [ 2|3 |4 |56 |7 |89 |10[11[12[13|14|15|16|17|18|19|20
Test condition

Gap: 4 mm, Offset: 0omm |P P | P |P|P| P |P|P|P|P|P|P P|P|P|P|P|P|P|P
Gap: 4 mm, Offset: > mm | P (P |P | P | P|P|P|P|P|P|P|P|P P|P|P|P|P|P|P
Gap: 4 mm, Offset: 7 mm | P | P |P|P|P|P|P|F

Gap: 4 mm, Offset: 10mm | P [P | P |P|P | P |F

Gap: 5 mm, Offset: 0omm | F
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Table 3. Summary of waterproof tests for 2-layer hydrophilic rubber waterstop

Water pressure

ar)| 1 [ 2|3 |4 |5]6 |7 |89 |10|11[12[13|14|15|16|17|18|19|20
Test condition
Gap: 3 mm, Oftset: 0Oy\m (P P |P|P | P P | P|P|P|P|P| P P|P|P|P|P|P|P|P
Gap: 3 mm, Offset: S o\m (P P |P|P | P | P |P|P|P|P|P| P P|P|P|P|P|P|P|P
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Gap: 4 mm, Offset: 0omm (P P |P|P | P | P |P|P|P|P|P| P P|P|P|P|P|P|P|P
Gap: 4 mm, Offset: 5 om (P (P | P |P | P | P|P|P|P|P|P|P|P|P|P|P|P|P|P|P
Gap: 4 mm, Offset: 7 mm |(P|P|P|P|P|P|P|P|P|P|P|F
Gap: 4 mm, Offset: 10mm | P [P | P|P|P|P|P|P|P|F
Gap: 5 mm, Offset: 0omm | F
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Fig. 4. Waterproofing of hydrophilic rubber waterstop according to offset (1 layer case)
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