#38% B X B B F 5 I 12 Vol. 38 No. 1
20224 3 JOURNAL OF TRANSPORT SCIENCE AND ENGINEERING Mar. 2022

XEHS: 1674-599X(2022)01-0088-09

BTN B kR E T T RO B B 5

myk', ®A:, ER?
(1. A FIRIE B MR IRA AL, LT 100101; 2.7 M T3 28 K BA RS, L3 F M 213000)

 OE. ARSI N T 7 B BRI, R AR N AR BE, BT T A PR TR AL,
THEGUTIZIE AR, 78R ) T2 E A X 7 BE G R T (R S BRAE,  J3 BT S (R F 2 8 B I B T (1 AR T R A
AT XA, % BT A [ b e A [ 5 oS BR AR T R AR . IR AE IR AR R AR | R
BB AR TR, DU BE D,  BRAE 1 ) 70 TR 0 52 1 [X 3 Bl B o T 472 % 5 P B ARG TG 9 /0y, s SO It A o 31~ T - 3
PRGN E, B e B BR ES UnE, FET AN E 5 E N 0.5~1.5 MPa.

KR EYUUTE: BEERE B JHERE: EPuAomnE

hEHHES: TU4T XRAFRERS: A

Study on effects of foundation pit excavation on the deformation of
existing metro tunnel
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Abstract: To study the influence of foundation pit excavation on the deformation of existing metro
tunnel, the finite element method considering the small strain of soil was adopted to simulate the
excavation process. The influence of vertical excavation unloading on the deformation of the
underlying tunnels was studied. Besides, the deformation characteristics and the influenced zone of the
tunnels were analyzed with different excavation depths. The controlling effects of different soil
reinforcement measures on tunnel deformation were compared. The results show that the vertical
unloading mainly causes the vertical deformation of tunnels, with the decrease of the excavation
depth, the vertical deformation of tunnel and the influenced zone are decreased. It is suggested that the
entire basal soil reinforcement selected for the soil reinforcement of foundation pit in horizontal plane,
and the back tail reinforcement is selected in vertical plane. The proper strength of soil reinforcement
for foundation pit is between 0.5 and 1.5 MPa.

Keywords: foundation pit excavation; existing tunnel; deformation; excavation depth; foundation pit
soil reinforcement
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Fig. 1 Schematic of finite element model (unit:m)
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Fig. 2 Different positions of tunnels below the bottom of foundation pit (unit:m)
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Table 1 Additional working conditions

H/m H, L, BRI
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12 6.9, 12, 18, 24, 30, 36 6. 9. 12, 15, 18, 21, 24, 27, 30 63
9 6. 9. 15, 21, 27 6. 9. 12, 15, 18, 21, 24, 27, 30 45
6 6. 12, 18 6. 9. 12, 15, 18, 21, 24. 27. 30 27
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Influenced zones of existing tunnels
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Table 2 Scope determining parameters of the influenced zones
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Table 3 Physical and mechanical parameters of cement

stabilized soil

MWL KISy WEEM  FvksiE  EE

i 5 /MPa kPa ) MPa (kNem) AL
0.5 125 21 65 20.0 0.34
1.0 250 22 130 20.2 0.32
1.5 375 23 195 20.4 0.30
2.0 500 24 260 20.6 0.28
2.5 625 25 325 20.8 0.26
3.0 750 26 390 21.0 0.24
3.5 875 27 455 21.2 0.22
4.0 1 000 28 520 21.4 0.20
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Table 4 Percentage of tunnel deformation reduction after foundation pit soil reinforcement %
T 3% B/ MPa
% 2K
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
T 2l P 28.97 39.67 45.94 50.18 53.51 56.09 58.30 60.15
T HE 52N 30.81 41.70 47.79 52.21 55.54 58.49 60.52 62.55
T o ] sy 30.81 42.25 48.71 53.14 56.64 59.41 61.81 63.65
b % RS 2528 33.39 37.45 40.22 42.25 44.46 45.94 47.05
kil EEZ 3N 27.31 35.06 39.30 42.07 43.91 45.76 47.23 48.52
il & 1 arIER 27.31 35.98 40.41 42.99 45.39 47.42 49.08 50.18
i E AR 24.91 32.10 36.35 39.11 41.14 43.36 44.10 44.10
a2 T (HEZ 520 25.83 33.21 37.27 40.22 42.25 44.46 45.94 46.13
a2 oy 25.83 33.76 37.82 40.96 42.80 45.39 47.05 47.23
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Table 5 Scope determining parameters of the influenced zones
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