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Influence of foundation pit excavation on displacement of existing metro
tunnels and technical measures

HUANG Zhao-wei, HUANG Xin, HU Xue-ying, QI Lin
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Abstract: Foundation pit excavation above metro will influence the displacement of the existing metro tunnel. Based on
soil-structure interaction model, a three-dimensional analysis model for metro tunnels is established, which is used to analyze
the influence of foundation pit excavation on the displacement of the existing metro tunnel. The displacement of metro tunnels
is controlled using technical measures, which include soil reinforcement and block excavation. The results indicate that the
displacement of metro tunnels will be changed because of foundation pit excavation. The displacement of metro tunnels can be
controlled using soil reinforcement and block excavation, and soil reinforcement effect is the most obvious.
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Fig. 1 Schematic diagram of station, metro tunnel and foundation

pit excavation
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Fig. 2 Position and dimension of metro tunnels
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Table 1 Parameters of soil constitutive model
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FEAAL: m
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N mo kM) e Mpe K, W
1 A+ 5 1870 19.5 20.0 0.55 03
2 BEE 10 2450 24.7 21.0 055 03
3 i 15 1665 348 480 04 03
4 RBJEF L 8 2040 16.5 20.3 045 03
5 Hits 4 1940 18.0 55.0 046 03
6  BE L 8 1960 19.8 26.0 043 03
7 it 10 2230 214 400 043 03
8  kiFit+ 10 2280 20.0 35.0 043 03
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Fig. 3 Model for soil layeresd
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Fig. 4 3-D finite element model for metro tunnels
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Table 2 Construction sequence of buildings on metro tunnels
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Fig.5 Construction sequence of buildings on metro tunnels
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Fig. 6 Schematic diagram of observation points
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Table 3 Horizontal and vertical displacements of metro tunnels

(mm)
WL A5 A7 1 2 3 4
EREE R 122 185 2.6 33
YOMZE kv -03 21 -0 1.9
TR BEM% 3.0 3.2 13.6 18.5
YUME  kpma 40 3.0 40 40
K7 85 AT D7 SESU TS 5 DR 1 20 A % 3 R A ) i
TR 2k .
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Fig. 7 Deformation curve of tunnels under foundation pit

excavation
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Fig. 8 Schematic diagram of soil reinforcement range
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Fig. 9 Schematic diagram of block excavation of foundation pit
SR it i P A A 20 S B S 57 ) e K AR A
R 4R,
x4 BBAAAREGEEE R X TAE

Table 4 Displacements of metro tunnels considering technical

measures (mm)
T f i
W BRI KPR i
/mm #/mm
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5 0.9 46 AR =8tk e TR D
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