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A Study on the Application of Convergence Measurement System to Inverse
Calculation of Tunnel Lining Sectional Forces

Dae-Hyuck Lee, Ki-Sun Kim, II-Yeong Han, Yeon-Jun Park and Kwang-Ho You

o o
Abstracts. An inverse calculation method to obtain sectional forces, axial force and flexural moment of a tunnel ‘
concrete lining was developed by utilizing convergence measurements acquired at the maintenance stage. To
monitor the behavior of the lining, DOCS system was applied to a subway tunnel section. The method was
proved to be effective, yielding the same results as measured forces of buried instruments. Many effects such as
vibration of sensors, vibration due to test train operation, the variation of temperature and high voltage were
checked and a new management scheme for tunnel maintenance was proposed.
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Fig. 1. Kovari's method(Kovari, 1977).
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Fig. 2. Calculation of absolute coordinates on tunnel cross-
section.
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Fig. 5. Schematic diagram of DOCS automatic convergence system and TEMS 3.0.
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Table 2. Additional thrust and flexural moment(above trigger level).

DOCS1 DOCS2 DOCS3 DOCS4 DOCS5 DOCS6 DOCS7 DOCS8 DOCS9 DOCSI0
Thrust (kgf) -2190 -360 0 0 575 290 0 2320 0 1580
Flexural moment
(kef-cm X 10%) -1.8 0.3 -0.03 0 0.5 0 1.0 0.0 0.0 1.73
Axial stress(kgf/cm’) -44 -7 0 0 11.5 5.8 0 36 0 31.6
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Fig. 8. Presentation of DOCS1 and DOCS2 sets onto P-M
diagram based on plane concrete lining.
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sensors according to the operation of test subway trains
(10 am~4 pm).
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