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NUMERICAL SIMULATION ANALYSIS ON INFLUENCE OF TUNNEL
EXCAVATION TYPES ON PILE FOUNDATION OF BUILDING
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Abstract With a newly developed numerical code, Rock Failure Process Analysis (RFPA™), as well as
numerical code FLAC®®, some numerical simulations of deformation and mechanical behaviors are made for a
two-dimensional tunneling in the No.2 line tunnel of Guangzhou highway. By using the RFPA™ code, the model
materials are considered as brittle and heterogeneous. The modified models of Mohr-Coulomb and tension cut-off
are taken as the element failure criterion. Pile-base deformation and ground movement are inevitably caused by
tunnelling construction in soil and rock ground. In urban areas, the potential effects on building are of great
importance in the construction of tunnels by means of different excavating types. It is shown that the RFPA™ code
is very promising to be used as a tool to study the ground movement and its failure mechanism.
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Fig.1 Relationship of tunnel and pile-foundation position
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Fig.2 Tunnelling excavation section
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Fig.3 Perspective drawing of three dimensional pile-foundation
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Table 1 Physico-mechanical parameters of materials

AR Ak BEH BEA HE

& R E/MPa Wy c/kPa @/(°) y/KNem™
FRL(1) 10 030 10 18 20
AR L(5) 25 030 25 2 20
2RI I 4(6) 80 025 50 28 21
BRALEREBET) 150 020 100 28 23
PRMERBEGEB) 500 020 250 30 23
RPALERBEOG) 3000 020 500 30 23
ARG 20000 0.15 5206 34 25
HElREL 20000 015 5206 34 25
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Table 2 Displacements of pile bases in three excavation
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