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Abstract : Stabi l i ty des ign of urban tunnel l ing under shal low depth and mixed ground conditions  is  cri tical  to ensuring the safety, efficiency,

and durabi l i ty of underground infrastructure. I ntegrated geotechnical  and numerical  approaches  are required to ensure safety
and performance of machines  under the soi l , rock and mixed ground condi�ons. I mplementa�on of Tunnel  Boring Machines
(TBMs) in such condi�ons encounters  a  number of chal lenges  posed by varying surface and subsurface condi�ons, impac�ng
tunnel  stabi l i ty and excava�on performance. Tradi�onal  empirical  models  o$en fal l  short in capturing the dynamic interac�on
between TBM opera�onal  parameters  and geological  variabi l i ty. This  study proposes  an integrated, data-driven framework for
model ing, predic�ng, and op�mizing TBM performance in such heterogeneous ground condi�ons in the context of an I ndian
metro. Three objec�ves  are iden�fied with help of relevant l i terature reviews and field study to address  the chal lenges. F i rstly,
need to understand and evaluate TBM&rsquos performance across  varying geological  condi�ons through a mathema�cal
rela�onship cons idering opera�onal  parameters  l ike thrust, cu+erhead torque, and rota�on speed. The performance
rela�onships  developed on the bas is  of field study during urban tunnel l ing demonstrated valuable ins ights  into TBM and
different ground interac�ons and found to be instrumental  in decis ions  related to tunnel  face pressure control , ground response
an�cipa�on, and the des ign of appropriate l ining support systems. Secondly, TBM induced ground vibra�on by predic�ng Peak
Par�cle Velocity (P PV) us ing supervised machine learning algori thms can be useful  for iden�fying zones  prone to vibra�on-
induced instabi l i ty, thereby guiding reinforcement des ign and construc�on sequencing. Thirdly, assessment of behaviour
different ground condi�ons through numerical  model ing study incorpora�ng geotechnical  parameters  wi l l  be helpful  for be+er
ground control  in advance during the urban tunnel l ing. A comprehensive study through geotechnical , numerical  model ing, and
ground monitoring during actual  tunnel l ing opera�on is  required for a  suitable stabi l i ty des ign under shal low depth and mixed
conditions  for an urban tunnel l ing.

h�ps://nitrkl.ac.in/Research/PrintSeminar/


