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Effects of twin stacked tunnel excavation with lagging distance on adjacent structure
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Abstract

In the dense urban area, twin stacked tunnels may inevitably
be constructed near the existing pile foundations. Since rapid
construction is required, the twin tunnels are constructed with
short the lagging distance between twin stacked tunnel faces.
However, the effect of lagging distance on the behavior of the
adjacent piles has not been considered in past studies. In this
study, a series of three-dimensional finite element analyses of
twin stacked tunneling with different lagging distances of OLg,
1Lg, 3Lg, 5Lg and 8Lg (Lgis the length of shield) adjacent to

existing piles of a building. The research used soil parameters

and calibrated tunnel simulation methods from the MRT blue
line. The results of the analysis indicate that the lagging distance
between twin stacked tunnel faces significantly affects soil

deformation and the behavior of existing piles.

Keywords: twin stacked tunnel, Lagging distance between twin

stacked tunnel faces, response on pile foundation
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. Made o Medium 1st Stiff Dense 2nd Hard
ground clay clay sand Stiff clay clay
clay
qugu&u, m -25 -12 -14 -20 -215 -26 -60
E;gf Mpa| 456 08 165 85 38 85 30
E;:ﬁ Mpa| 456 085 165 92 38 9 30
E:ff  Mpa| 13638 08 54 30 115 30 120
Vb ,kN/m’ 18 16.5 175 195 19 20 20
v’ 0.2 0.2 0.2 0.2 0.2 0.2 0.2
¢ |, degree 25 23 25 26 27 26 2
C' kpa 1 1 10 25 1 25 40
Ry 09 09 09 09 09 09 09
asefl 2 wsiesvesglued usy @iy
Parameter Values Unit
Tunnel
External diameter 6.30 m
Internal diameter 5.70 m
Lining thickness 0.30 m
Ring width 1.20 m
Material weight 24.00 kN/m’
Young's modulus 28x 10 kN/mZ
Poisson's ratio 0.20
Pile (Square)
Width 0.40 m
Material weight 24.00 kN/m3
Young's modulus 31x10° kN/m”
Poisson's ratio 0.20 -
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Grouting (Hardened state) Shield with ground loss ~ Face pressure
[Solid element] [Shel Pressure
/

Simulated excavation
diameter 6,30 m.

Step 2
Step 1-7
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Step 1-3
Step 1-2
Step 1-1

== S L

N 5 Simulated tunnel lining
Tunnel lining Grouting (Liquid state) 12m
Shell element Pressure]

diameter 6.00 m.
Not to scale
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1. EPB shield 5. Grout backfilling (Solid state)

2. Face pressure 6. EPB lining

3. Translation vector for shield advancement 7. Surrounding soil

4. Grout pressure (Liquid state) 8. Contraction ratio
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Validation of tunnel simulation method
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Validation of pile simulation method
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Numerical result
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Pile load test

Qultimate = 780 kN
Qallow = 780/2.5
=312 kN

Pile Settlement (mm)

-20

Numerical result
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Bending moment (FEM-PF), Pile Al
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Angular distortion (FEM-PF), Row A
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Relative deflection (FEM-PF), Row A
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4. &3y

4.1 MINATUAINANTYNUHDDINITTINUAEY

a ' ' v a
M3 4 ﬂ’H;ﬁ;‘ﬂNﬁﬂi%ﬂ‘uma@']ﬂ’]ﬁﬂﬂmﬂﬂ

Type / Value 8Ls Minimum Maximum Unit
1.S0il settlement -47.61 -55.41 (OLs) -60.47 (3Ls) mm
2Pile settlement -52.59 -49.25 (0OLs) -53.39 (3Ls) mm

3 Axial force 443.89 426.88 (OLs) 457.09 (1Ls) kN

4.Bending moment 110.04 47.12 (OLs) 110.04 (8Ls) kN - m
5.Lateral deflection -17.15 -16.78 (OLs) -18.01 (1Ls) mm
6.Angular distortion -4.80 -3.95 (0Ls) -4.88 (3Ls) X10~
7 Rotation -4.80 -3.95 (0Ls) -4.88 (3Ls) x10°
8.Relative deflection -8.75 -6.55 (OLs) -8.89 (3Ls) mm
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