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Abstract

A 3 dimensional numerical analysis for shield TBM tunnel should take into account
various characteristics of the shield TBM excavation, such as gap, tail void, segment
installation, and backfill injection. However, analysis method considering excavation
characteristics are generally mixed with various method, resulting in concern of
consistency and reliability degradation of the analytical results. In this paper, a
parametric study is carried out by using actually measured ground settlement data on
various methods that can be used for 3 dimensional numerical analysis of shield TBM
tunneling. As a result, we have analyzed and arranged an analytical method to predict
similarly the behavior of ground settlement and tunnel face pressure at the design
stage. Skin plate pressure, backfill pressure and soil model have been identified as the
most significant influences on the ground settlement. The grout pressure model is
considered to be applicable when there is no volume loss information on the excavated
ground, such as seabed tunnels, or when it is important to identify the behavior around
a tunnel, such as surface settlement as well as face pressure. And it is considered that
designers can use these guidelines as a base material to perform a reasonable 3
dimensional numerical analysis that reflects the ground conditions and the features of
the shield TBM tunneling.

Keywords: Shield TBM, 3dimension numerical analysis, Surface settlement, Face
Pressure, Grout pressure model
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Fig. 2. Analysis result according to the convergence condition

Table 1. Analysis time according to the convergence condition

Convergence condition Initial value Case | Case Il
Member force le-3 le-3 le-3
Displacement - le-3 -
Energy 10e-6 - -
Analysis time 12.0 hr 8.2 hr 6.1 hr
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2, Fig. 3).
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Table 2. Application of fictitious property (modulus of deformation)

Type Natural ground Case | Case II Case III Case IV
Modulus of 30 MPa 3 MPa 0.3 MPa 0.03 MPa 0.003 MPa
deformation
Stiffness ratio 1 1/10 1/100 1/1000 1/10000
Analysis time - 0.3 hr 9.5 hr 13.6 hr Not convergent
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Fig. 3. Surface settlement result according to gap fictitious property and measurement result
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Table 3. A result of the estimating theoretical tunnel face pressure (Jun and Kim, 2016)

) Soil condition Face pressure (kPa)
Analytical method - - - Etc.
10) c Sandy soil | Cohesive soil

Murayama O O 242 199 2D model, pore pressure
Broms & Bennemark X O 254 234 3D model

Davis et al. X O 298 277 3D model

DIN4085 O O 242 395 3D model, pore pressure
Jancsecz & Steiner O O 225 216 3D model

Anagnostou & Kovari @) O 370 281 3D model, pore pressure
JapanGeotechnical Society O O 318 437 2D model, pore pressure
(JGS)

Caquot-Kerisel O O 301 284 3D model, pore pressure
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