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Real-time unsupervised monitoring of earth pressure balance =
shield-induced sinkholes in mixed-face ground conditions via convolutional
variational autoencoders
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The itensified srbasizarion asd population growth witnessed in the
past century Bave given tise 10 dverse urban needs, cspocially o urban
infrastructure asd eflective transpoetation developmest As cities
expand, coeatial cdements such as bridges, derchasges, roads
rovadabouts, highwiys, asd ressels Mave bocome sigaificant (Oio sl
Husog, 2022). Tenoeling, 4 sgnificant process in transpostation, stoa-
teghe projects, and resource exploitation, his played a cracial role in
adviscements like subway transpostation, hydroelectric plast con.
struction, and wadergroved sisisg (Ioubahessl o al, 2022
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2021), Fanberssoce, shickd tunneling operations are knows for their
efliciency, comtefectiveness, and cavironmental friendliness (A awal
et al., 2022).

Earth pressure balisce (EPB) machines are shield TBM designed 1o
function in soft ground conditions, waler pressere, high water table,
Rarstie, wnd sedimentary enviroaments (Wan o1 al, 2024). Durisg EPFB
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TUNNELLING AND UNDERGROUND SPACE TECHNOLOGY incorporating

TRENCHLESS TECHNOLOGY RESEARCH

Tunnelling and Underground Space Technology is 8 combination of two previous Pergamon Journals: Underground Spaces,
the official journal of the American Underground-Space Association, published by Pergamon Press in cooperation with the
University of Minnesota from 1975 to 1985 (Volumes 1-10); and Advances in Tunnelling Technology and Subsurface Use, the
official journal of the International Tunnelling Association, published by Pergamon Press from 1981 to 1985 (Volumes 1-4).
Research and other technical papers are refereed by a panel of experts in the field of tunnelling and underground space

technology.

Trenchiess Technology Research was first published as a supplement to TUST in 1986 as the official journal of the
International Society for Trenchless Technology. Research and other related technical papers are refereed by a panel of
experts in the field of trenchless technology. TTR was incorporated into TUST in 2002.
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