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Comprehensive Monitoring System for the Prediction of Failure Behavior
and the Ground Control of Large Scale Underground Excavation

Tae-Chin Cho

ABSTRACT Comprehensive monitoring system for the safe and economical excavation of underground
opening has been established by employing the 3 independent models each of which can i) predict the
ultimate convergence, ii) assess the in-situ stresses and the elastic modulus of excavating rock, iii)
calculate the time-dependent opening behavior with respect to the face advance rate and support
pressure at the equilibrium state. Accuracy of each model has been verified through illustrative
examples. The step-by-step procedures of comprehensive monitoring system for analyzing the rock
behavior and the optimum support installation has been explained. The capability and applicability of
this system to the practical excavation also has been discussed.
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Fig. 1. Generalized form of tunnel convergence.
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Table 1. Results of convergence curve-fitting.

Case A
function unistep bistep
C... 10.0 10.083 10.375
X 4.0 3.442 2.821
m 3.0 3.238 3.563
T 1.5 1.156 0.784
C, 16.593 19.271 23.748
S 0.0677 0.1405
Case B
function unistep bistep
Cox 10.0 9.739 10.315
X 4.0 4.142 3.955
m 3.0 3.018 2.976
T 1.5 1.588 1.302
C, 19.032 18.177 20.194
S 0.1014 0.1988
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Fig. 2. Face advance rates for monitoring simulation.
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Fig. 3. Convergences for 2 different face advance
rates in simulation monitoring.
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Fig. 4. Curve fittings for simulation monitoring-case A.
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Fig. 5. Curve fittings for simulation monitoring-case B.
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