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Application of x-MR control chart on monitoring displacement for prediction

of abnormal ground behaviour in tunnelling
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ABSTRACT: The displacement data monitored during tunnel construction play a crucial role in predicting the behaviour of
ground around and ahead of excavation face. However, the management criteria for monitoring data are not well established
especially for the reliable analysis on varying aspect of displacement data along with chainage. In this study, we evaluated
the applicability of x-MR control chart method, which is kind of applied statistical management method, for the analysis
of displacement monitoring data in terms of prediction of possible collapse or induced cracks. As a result, a possible
abnormal behaviour could be predicted beforehand at 5~ 13 mahead or on at least one day before it occurred by using x-MR
control chart method. In addition, it is noted that the moving range for the x-MR control chart should be set to 5~10 for
this purpose.
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Table 1. Coefficients for control limit
k 2 3 5 7 10 20
d> 1.128 1.693 2.326 2.707 3.078 3.735
d; 0.853 0.888 0.864 0.833 0.797 0.729
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Table 2. The geology and status of sections showing abnormal behavior

Status of sections
Tunnel Geology
Type Cause
A Shale Collapse in rock Fault zone
B-1 Granite Collapse in rock Fault zone
B-2 Granite Collapse in soil Fault zone & ground water
B-3 (weatherd rock & soil) Soil loss Fault zone & ground water
C Gneiss (weatherd rock) Crack in the structure Fault zone
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Fig. 5. x-MR control charts for the convergence of tunnel B-3
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Fig. 6. x-MR control charts for the convergence of tunnel C
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