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ABSTRACT: If a back analysis is used in various measurement information for the estimation of an operating subsea
tunnel safety, it is possible to obtain the results within efficient error rate. With such a commercial geotechnical analysis
program as FLAC3D, back analysis is performed with a DEA which was validated in previous studies. However, there is
a problem that is relatively a time-consuming analysis. For this reason, beam-spring model-based FEM solver which
takes shorter relative analysis time, was developed by Python language, and then combined with the built-DEA. In order
to consider the assessment of safety of an operation tunnel near real-time, a program for longitudinal direction tunnel was
developed due to its relative easy development for analysis solver engine.
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Table 2. Parameters used in the feasibility numerical analysis
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Table 4. Results of DE based back analysis (stiffness reduction factor)

Cases Stiffness reduction factor (3) Error (%) : 2(I-B)*Bx100 (%) Remarks
Segment Number ®, © ®, ©® ©, @
Input (1) 0.70 0.90 0.90
d-1 0.67%
Output (B) 0.704 0.901 0.912
0o Input (1) 0.70 0.70 0.90 vy
- G570 Please refer segment
Output (B) 0.634 0.678 0.917 number on Fig, 6(a)
Input (I) 0.70 0.70 0.80
d-3 2.94%
Output (B) 0.726 0.734 0.798
Input (1) 0.70 0.80 0.90
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Output (B) 0.717 0.79 0.912
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