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Abstract: The purpose of this paper is to investigate the effect of shield underpass construction on the deformation of the U-shaped

trough structure and stratum of the high speed railway roadbed. The proposed Shijiazhuang rail transit line No.4 underpassing the
Beijing-Shijiazhuang high-speed railway roadbed is selected as the engineering background. The stratum and structural model test

materials are formulated based on the geometric similarity ratio, and the test monitoring system is designed. A ¢1 200 mm small

shield is employed to carry out 2 sets of laboratory model tests for different distances from the vault of the shield tunnel to the bottom
of pile in the roadbed. The results show that: with the increase of the distance from the shield tunnel vault, the settlement of the strata

E=

=

decreases, the influence range of the shield construction on the strata is about 2 times of the diameter of the tunnel, and the significant

influence range is one time of the diameter of the tunnel; with the increase of the burial depth, the settlement of the strata under the
structure caused by the shield construction decreases, and the maximum difference of settlement is 10% at the distance of 0.5 and 1.0
so as to increase the compactness.

times of the diameter of the tunnel respectively from the shield tunnel vault; a dehiscence occurs between the U-shaped trough and
ek H A 2022-05-16
B

the adjacent strata, and the percentage of settlement of the strata occurring during the shield tail release phase is greater than 74%. It

is recommended to use grout filling material with good water retention and certain early strength after the completion of segment

assembly to control the settlement deformation. Meanwhile, deep hole grouting should be carried out to timely fill loose ground pores
Keywords: shield tunnel; underpassing high speed rail roadbed; stratigraphic deformation; model test
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Fig.1 Location of line 4 in relation to the high speed
railway roadbed
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Table 2 Physical properties of strata
HE FOKE RgEkiE NEES FRN

R /(kN * m%) /% /MPa /) /kPa

Fit 19 15.0~21.4 9 16~24 12~25
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kb 19 15.0~21.4 18 30 0
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Table 3 Clay test ratios (unit: g)
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Akl 4 75 15 15 7
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Table 4 Physical properties of clay with different ratios
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Fig.7 Final settlement cross-section distribution for working condition 0.6 m from arch top to pile bottom
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Table 5 Comparison of maximum settlement at U1 for
different operating conditions (unit: mm)

WRIG LW SEMJEE FEHE 1.8 m FEHTH 0.5 m BEHLIN 02 m
FEMEEE 0.6m  0.195 0.343 0.682 1.201
FRMEE 1.2m  0.200 0.327 0.709 0.749

®6 AFRLL U2 B AUTREXTE (AL mm)
Table 6 Comparison of maximum settlement at U2 for
different operating conditions (unit: mm)

WRIG LW SEMJEE FEHET 1.8 m FEHTH 0.5 m BEHLIN 02 m
FEMEEE 0.6m  0.196 0.363 0.722 1.278
FRMEE 12m  0.176 0.271 0.687 0.728
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Fig.9 Settlement monitoring results for the longitudinal section under the condition of 0.6 m

from the arch top to the pile bottom
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Fig.10 Settlement monitoring results for the longitudinal section under the condition of 1.2 m

from the arch top to the pile bottom
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Table 7 Comparison of settlement at each stratigraphic
axis measurement point caused by the different positions of
the shield from U1 under different working
conditions (unit: mm)

W TA EPTU/m REE i i
4.1 0.026 0.024 0.145
1.8 0.029 0.015 0.299
FEALR 0.6m 0.5 0.067 0.096 0.519
0.2 0.117 0.146 0.938
4.7 0.002 ~0.001 0.199
1.8 -0.001 0.004 0.324
K 1.2
FEHER 12m 0.5 0.020 0.024 0.666
0.2 0.001 0.029 0.720
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VUREXEE (AL mm)

Table 8 Comparison of settlement at each stratigraphic
axis measurement point caused by the different positions of
the shield from U2 under different working
conditions (unit: mm)

WL T BEHETR/m RENE i Wi e
4.1 0.032 0.023 0.141
B 0.6 1.8 0.034 0.039 0.290
LR 0.6 m 0.5 0.090 0.121 0.511
0.2 0.150 0.233 0.895
47 -0.001 0.013 0.164
1.8 0.004 0.012 0.255
PEME)E 1.2
BR 12m 0.5 —0.008 ~0.007 0.702
0.2 -0.001 -0.021 0.750
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Fig.11 Top of arch 0.6 m from base of pile
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Fig.12 Top of arch 1.2 m from base of pile
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