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Abstract

The shield tunnel was mostly applied to cable tunnel with a diameter of 3~4 m, recently
7.8 m diameter shield tunnel was constructed in the lower section of the Incheon
International Airport runway and is planning or under construction to roads and
railway tunnels in the lower section of the Han River. Segments are also becoming
larger as the shield tunnel cross-section increases, which causes a number of problems
in the design, construction, and performance evaluation of segments. In this study,
segment lining structural safety, criteria for serviceability check considering axial
forces and quality control method for approximately 8 m in diameter shield tunnel
were reviewed by field measurements and full scale bending test.
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Fig. 1. Specimen dimension
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(b) Bottom side (@ strain gauge)

Fig. 2. Arrangement of rebar and strain gauges (unit: mm)
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Fig. 3. Panoramic view of bending test
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(a) Load 101 kN (b) Load 600 kN

Fig. 4. Crack pattern
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Fig. 5. Load-strain curve
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Fig. 6. Ground condition

Table 1. Soil property

Unit weight (kN/m®) Cohesion (kPa) Angle of internal friction (°)
Landfill 20.0 0 29
Clay 18.5 45 0
Sand 19.0 0 27
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Fig. 7. Monitoring result of segment No. 2
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Table 2. Load combination cases for segment lining design

Earth pressure Water pressure .
Case Dead load - - - - Live load
Vertical Horizontal Vertical Horizontal
Combo 1 1.4 14 1.4 1.4 1.4 2.0
Combo 2 1.7 1.7 1.7 1.7 1.7 1.7
Combo 3 1.2 1.2 1.5 1.2 1.5 -
Combo 4 0.9 1.2 1.5 1.2 1.5 -
Combo 5 1.0 1.0 1.0 1.0 1.0 1.0
371.2kN/m?
244 .6kN/m? 244 6kN/m 2
300.6kN/m? 300.6kN/m?
174.1kN/m?2 ‘ ' 174.1kN/m 2
193.2kN/m? '.’ 193.2kN/m?
217.7kN/m’
251.2kN/m’

Fig. 8. Load combination for segment lining design
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Table 3. Comparison of crack load and failure load

Load at crack Load at failure Note

Case 1 145 kN 635 kN 4.4 times

Case 2 165 kN 710 kN 4.3 times

Case 2 180 kN 825 kN 4.6 times
528
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