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Influences of Shield Excavation on Masonry Structures
Considering Different Parallel Distances
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Abstract: Shield tunneling in soft soils will inevitably disturb strata deformation, which causes
additional deformation and even local cracking for adjacent buildings. Considering the different
horizontal distance between the longitudinal axes of tunnels and buildings, the deformation behavior
of masonry structures with shallow foundation induced by tunnel excavation was analyzed by
establishing a 3D finite element model. Some deflection characteristics were emphasized in the
analysis, including the horizontal displacement of foundation, the relative deflection characteristics
and the distribution of tensile strain in walls. The results show that when the excavation face moves
to the central line of a building, the relative settlement of the building foundation reaches the peak
value, while the absolute settlement of the building foundation reaches the maximum value after the
excavation is completed. With the increasing of relative distance between tunnel and building center

line , the relative flexure of the cross wall will appear successively in the form of sagging deformation ,

FEs HER: 2015-05-29

HEEWMB: ERARPFE4 BT H (51008188) ; 1} B #RFN2#5L 4 9X B3 H (15ZR1429400) ; 1L XA 925 B T2 [ K
TSI R R A (CQSLBF - Y15 — 1)

F—1EE: WIREA978 ), B B W5 I 1] MR TR T2 5 #5] . E-mail . zgzhang@usst. edu. cn



294 SR 3E L I Ny = o <3

2016 4F 5f 38 %

“u»” deformation and hogging deformation. When the sagging deformation and hogging deformation

arrive at their maximum values, the tensile strain in the cross walls reaches its peak value. The

distribution of principle tensile strain in the longitudinal wall varies with the location of excavation

face. When the excavation face is located at the central line of the building, the tensile strain in

longitudinal walls reaches its peak value.

Keywords: shield tunneling; masonry structure; relative deflection ; principle tensile strain in wall
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Fig.1 Finite element mesh of the tunnel-building model
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Tab.1 Physical and mechanical parameters of soil
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Fig.2 Building dimensions (unit:mm)

}

J& FAHERE T 17
3 EREMAGEREE (B mm)
Fig.3 Schematic of the strip foundation
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Fig.4 Building dimensions(unit; mm)
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tunnel excavation
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Fig.8 Calculation of the flexure deformation of

transverse wall
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Fig.9 Relative deformation curves of the transverse wall
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Fig.14 Nephogram of principal tensile strain in the

transverse wall
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wall at different locations of excavation face
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