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Abstract

Tunnel construction using cut-and-cover method close to the existing old tunnel has strong un-
certainty, and it is difficult to control the deformation of existing structures in the water-rich peb-
ble stratum. In this paper, MIDAS GTS NX is used to establish a three-dimensional finite element
model to analyze the impact of cut-and-cover tunnelling on old tunnels in water-rich gravel-sand
strata, and to reduce the deformation of existing structures by optimizing the descending steps,
grouting methods and ground reinforcement techniques. The results show that the impact of pit
excavation on vertical deformation of the tunnel is much larger than the horizontal deformation,
and the maximum settlement is 7.78 mm, and the settlement in the center area of the existing
tunnel near the grouting reinforcement area is smaller, 3.01 mm, indicating that the grouting at
the bottom of the pit has a good reinforcing effect. The research results provide a useful engineer-
ing reference for the construction of similar old tunnels in close proximity.
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Figure 1. Position relationship of the model
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Figure 2. Overall model
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Table 1. Value of material mechanics parameter

® 1 MBNESHEE

95 EA s HEEKN/M®) KR Si(kPa)  EEEESC) S (kPa) HEL7N 4
1 i+ 19.6 8 12.0 2.00 x 10* 0.30
2 TR 19.0 2 27.0 2.00 x 10° 0.25
3 A% 19.9 3 35.0 3.50 x 10° 0.20
4 2 WAL B 10 19.4 34 13.4 3.30 x 10* 0.28
5 SRR BRI S 20.9 40 27.0 2.00 x 10° 0.32
6 4 AL TR 20.1 25 15.9 3.30 x 10* 0.25
7 i R 22.4 50 32.0 1.00 x 10° 0.28
8 HHE 23.0 100 28.0 1.00 x 10° 0.20
9 i 25.0 / / 3.00 x 107 0.20
10 WP 785 / / 2.06 x 10° 0.28
11 EEE AN 25.0 / / 3.00 x 10° 0.20
12 Kb pgiE 25.0 / / 2.20 x 107 0.20
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Table 2. Standard for tunnel deformation control
% 2. BT RATHIRE
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Table 3. Standard for tunnel deformation control
%= 3. BRIETRATHIFRE

T B8 7K 7 x J7 18] (mm) F#iE 7K F y 75 1A (mm) B35 U [H) z J7 A (mm)
FERE—EIF20HZ 1) +0.31~-0.46 +0.65~—0.66 -3.01~-7.78
TR R IFE(0FZ 2) +0.29~—0.65 +0.66~—0.68 —2.76~—7.73
FEE =R TTHZ(T1Z 3) +0.28~—0.75 +0.67~—0.69 —2.45~-7.72
FEH—RITZ0T1Z 4) +0.27~—0.78 +0.67~—0.69 —2.42~—1.64
FEH — RITZ(T42 5) +0.26~—0.89 +0.69~—0.71 —2.26~-7.49
FEHE=RITZ(T1Z 6) +0.26~—0.95 +0.71~-0.72 —2.21~-7.42
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Figure 3. Deformation curve of the central axis at the bottom of the
tunnel in the vertical z direction
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Figure 4. Horizontal x direction deformation cloud atlas of Changsha tunnel
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Figure 5. Horizontal y direction deformation cloud atlas of Changsha tunnel
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Figure 6. Vertical z direction deformation cloud atlas of Changsha tunnel
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