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Abstract

Considering the complex stratum, high water pressure and large section in the Sutong GIL power
gallery project, a structure health monitoring and safety assessment method is adopted for elec-
tric power cross-river shield tunnel. According to the characteristics of the structure mechanical
behavior of the electric power cross-river shield tunnel, the earth and water pressure, reinforce-
ment stress, bolt axial force, joint splaying amount and tunnel settlement are monitored, the rein-
forcement stress, joint splaying amount and bolt axial force are taken as safety classification con-
trol values and an evaluation criterion with 4 levels is proposed.
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Figure 1. Schematic diagram of the shield tunnel
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Figure 2. Typical section of the shield tunnel
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Table 1. Classification criteria for safety assessment and early warning of tunnel
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Figure 3. Tunnel model and bolts
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Figure 4. Structural displacement diagram under design load: (a) Horizontal displacement; (b) Vertical displacement
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Figure 5. Structural displacement diagram when steel bars yield: (a) Horizontal displacement; (b) Vertical displacement
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Table 2. Failure process of section under large area loading
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kPa mm mm % MPa MPa mm mm

BT 3 388.11 20.1 21.8 1.88% 17.05 2.92 0.008  0.17
3% D & 549.30 32.1 34.6 2.98% 36.27 3.13 0.024 0.27

N=h =
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71??13[:% 1073.42 75.8 81.0 6.98% 106.1 3.06 0.05 0.67
555 o

400 MPa 1411.92 106.1 113.8 9.81% 158 2.9 0.074 098
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Table 3. Failure process of section under local loading
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Table 4. Classification criteria for safety of tunnel structures
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Table 5. Classified control value for safety of tunnel structures
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IV % §<-220U >80 §>280 §>2

Table 6. Treatment measures of early warning level for safety evaluation of tunnel structures
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