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Numerical analysis of tunnelling-induced ground movements

Moorak Son, Jongcheol Yun

Abstract Numerical analysis has been performed to estimate maximum settlement, maximum horizontal displacement
and total settlement volume at the ground surface due to tunnel excavation varying ground condition, tunnel depth and
diameter, and construction condition (volume loss at excavation face). The maximum surface settlement from the
numerical analysis has been compared with the maximum settlement at tunnel crown considering ground condition,
tunnel depth and diameter, and construction condition, and it has been also compared with the maximum horizontal
displacement. In addition, the volume loss (V1) at tunnel excavation face has been compared with the total surface
settlement volume (V) with the variation of ground condition, tunnel depth, and tunnel diameter. The results from
the numerical analysis have been compared with field measurements to confirm the applicability and validity of the
results and by this comparison it is believed that the numerical results in this study can be utilized practically in analyzing
the ground movements due to tunnel excavation.

Keywords: Tunnel, numerical analysis, settlement, horizontal displacement, ground loss
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