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Settlement Laws of Guiyang Metro Shield Tunnel Passing
through High-speed Railway

YANG Chao', LIU Yuan-ming'* , LIU Kai®, TIAN Mao-liang' , CHENG Jia-jun', WANG Zhong-xing'
(1. College of Civil Engineering, Guizhou University, Guiyang 550025, China;
2. China Railway Development & Investment Group Co. , Ltd. , Kunming 650000, China)

[ Abstract] The construction of the shield tunnel for the high-speed railway will impact the settlement of railway tracks, roadbeds, and
other structures, potentially affecting the railway’s operation. In order to study the influence of shield tunnel underneath the high-speed rail-
road in Guiyang area on the settlement pattern of frame box culvert, roadbed and high-speed railway track and the shield construction parame-
ters suitable for Guiyang area, relying on Guiyang Rail Transit Line 3, the model of soil layer-frame culvert-roadbed-track was established to
analyze the settlement law of shield construction in limestone on frame culvert, existing high-speed railroad track and roadbed, and to opti-
mize the parameters of shield construction. The results indicate that the settlement of the frame culvert exhibits a “W” shaped transverse and
longitudinal settlement pattern, with a peak settlement value of 1. 805 mm during the tunneling process. The shield machine’s crossing causes
a sudden change in subgrade settlement, with the peak value reaching 1.753 mm. High-speed rail track settlement shows a single peak with
excavation, with a peak value of 1. 41 mm. Analysis of eight types of shield tunneling pressure and grouting pressure reveals that grouting
pressure has a better control effect on settlement than excavation pressure. Increasing grouting pressure leads to a decrease in the peak value
of subgrade surface settlement, with the peak value reaching 1.355 mm at 800 kPa grouting pressure. The maximum deformation rate is
20.7% , with grouting pressure set at 800 kPa and tunneling pressure at 100 kPa for the shield machine.

[ Keywords] shield tunnel; settlement; frame bridge culvert; railroad track; roadbed; shield parameters
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Table 1 Stratigraphic physico-mechanical parameters

W, bR FhER 1/ WIEE S/
+IRA (Nem-") (KN-m-2) HEL/N A Pa )
Ziit 19.2 8.0x10°  0.42 8 17
Fedit 2 19.2 8.0x10°  0.42 8 17
MR+ 17 2.5x10*  0.37 40 15

PR 27.1 5.0x10°  0.27 500 40

x2 ZPEWSY
Table 2 Support structure parameters

- Ak

R 2R . _2 F{EE /N 2 A STV <3
(kN-m~™") (kN-m~%)
(=93 25 3.45 x 107 0.2 2D
J&5E 1 850 2.06 x 108 0.3 2D
e & STEid 22 3.5%x10° 0.25 3D
e 4214 23 1.05 x10° 0.25 3D

®3 BRAEHSHY
Table 3 Established structural parameters
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PR 23 3.6 x107 0.2 — — 3D
CFG #% 23 3.0x107 0.2 — 1D
N 60 2.1x10% 0.3 — — 1D
HIKFZE  21.56 1.7x10° 0.3 — — 3D
HIKIKZE  20.58 1.2x10° 0.3 — — 3D
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Table 4 Deformation control values of Shuidong Road

frame culvert of high-speed passenger line from
Guiyang to Guangzhou

i H A/ mm R/ mm A/ mm
HEZL PR TR 2.0 4.0 6.0
BB 1.3 2.6 4.0
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roadbed with different grouting pressures

Distribution of surface settlement of

x5 ARAFRENBEEATHREMUR
Table 5 Maximum deformation change rate of
roadbed with different grouting pressure

HEH R S B F/ kPa BEHEAR KA /mm KRBT A %

100 -1.716 -0.5

200 -1.708 0

300 -1.688 1.2

400 -1.630 4.6

500 -1.538 10.0

600 -1.480 13.4

700 -1.419 16.9

800 -1.355 20.7
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different grouting pressure
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Fig. 23 Distribution of surface settlement of
roadbed with different digging pressures
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Table 6 Maximum deformation of roadbed surface and
roadbed as a whole with different digging pressures
WIS kPa BRI BT /mm AR /mm

100 -1.71 -1.753
200 -1.71 -1.753
300 -1.71 -1.753
400 -1.71 -1.753
500 -1.71 -1.753
600 -1.71 -1.753
700 -1.71 -1.753
800 -1.71 -1.753
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