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Abstract

Based on the pile foundation engineering case of left line tunnel between Sungang station and
Honghu station of Shenzhen Metro Line 7 passing through Caihong bridge, this paper establishes a
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three-dimensional model with the help of midas-gts finite element software to simulate and ana-
lyze the process of upper and lower overlapping tunnels successively passing through urban ele-
vated underpinning pile foundation, and obtains the deformation law of underpinning pile foun-
dation. On the basis of engineering cases, three groups of models are established to analyze the in-
fluence of the excavation sequence of overlapping tunnels, the length of underpinning pile foun-
dation and the distance between the upper and lower tunnels on the deformation of underpinning
pile foundation.
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Figure 1. Plane position relationship between viaduct abutment and excavated tunnel
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Table 1. Physical parameters of soil layer

F 1 RYIESHR

FERRE i JEJE (m) KR p (glem®) KK Jic(kpa)  WEEHEM o () #MBE E (Mpa) FIEL /N2 Y
JeH L 3 1.87 20 15 9 0.32
TR 3 1.90 18 16 18 0.30
W TR 8 1.85 25 20 32 0.30
AR 10 1.91 30 24 50 0.28
A 10 1.97 45 28 75 0.24
LA 26 2.48 80 36 400 0.22

Table 2. Table of basic mechanical parameters of structure

T2 GMERNFSHR

a2 HJE (KN/m®) FPHERLE (Gpa) HELVN
HE 23 30 0.2
0 25 29.3 0.2
Wit 7k & 23 30 0.2
JE L 78 210 0.3
R 22 0.03 0.2

3. BB ZX TR R TR T4

NP 2 S 1925 B 2E T AR R TR0 AR b, A T R34 31 7.35 mm, HE T34 51 5.88 mm;
16 RARBEIE TR Ry, BESHRAE R LUF, BT LIE R 0.86 mm, AR LIFE 1.30 mm, [, b
SR TR BT R 7 7 160K PGB RIPAT TR 18 77 KT G0, R 53 519 5.46 mm Rl 2.21 mm.,
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Figure 2. Nephogram of total displacement of bridge pile caused by overlapping tunnel excavation
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Figure 3. Deformation diagram of underpinning pile foundation under different excavation sequence
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Figure 4. Deformation diagram of underpinning pile foundation with different tunnel spacing
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Figure 5. Deformation diagram of underpinning pile foundation with different pile length
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