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Abstract

urban underground space advances towards the three-dimen-

[ Objective] As the development and utilization of

sional and multi-dimensional direction, there are more and
more over-crossing and under-crossing urban rail transit pro-
jects. Among them, the close under-crossing construction of
new stations with large cross-section has a significant impact on
the surrounding environment. Therefore, it is urgent to carry
out an in-depth study on the ground settlement and deformation
law of existing stations during the new station construction
process closely under-crossing existing stations by Pile-Beam-
Arch (PBA) method. [ Method] Based on the actual engi-
neering case of Beijing Metro Line 6 Pinguoyuan Station,
which closely under-crosses the existing station with same
name on Metro Line 1, the law of ground settlement and de-
formation of the existing station is analyzed by adopting numer-
ical simulation method in the study. By comparing the actual
monitoring data, the actual situation of ground settlement and
deformation of the existing station during the construction
process is further verified, and the numerical simulation results
are compared and analyzed with the measured data. [ Result &
Conclusion] The most unfavorable stages for ground settle-
ment and existing structure deformation are the guide hole ex-
cavation stage and the second lining arch stage of PBA meth-
od. After the completion of second lining arch construction,
both the ground settlement and the deformation of the existing
structure show rebound phenomenon. In addition, the stiffness
of the existing station has a significant inhibiting effect on the
ground settlement above, which is manifested in the fact that
the ground settlement value of the overlapping section is smal-
ler than that of the non-overlapping section. The deformation
of the existing station structure caused by new station construc-

ted with PBA method is mainly the rigid body displacement,
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while it caused track structure deformation is mainly the over-
turning deformation, which is locally manifested as rigid body
displacement.

Key words metro station; closely under-crossing; settlement

law; numerical simulation; monitoring data
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Tab.1 Numerical simulation calculation parameters table

i mgm MRS e BRSO BEERS IR s
e+ 2.3 7.00 0.31 0 8 1.70 —
25 G 1.5 30.00 0.20 0 25 2.02 0.34
5500 8.0 40.00 0.29 0 40 2.10 0.33
7 B4 11.0 45.00 0.29 0 2 2.15 0.32
9 §ify 8.5 50.00 0.29 0 45 2.15 0.31
11 3 7.6 55.00 0.29 0 45 2.15 0.31
WEA 4l ke — 2.10 x10° 0.20 — — — —
LHE — 2.00 x 10* 0.20 — — — —
WEE — 2.10 x 10° 0.20 — — — —
WIS — 2.55x10* 0.20 — — — —
ZWA — 3.25 x 10* 0.20 — — - —
FEGE S TR PG — 3.25 x10* 0.20 — — — —
AT — 50.00 0.23 — — — _
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Fig.3 Deformation extraction positions of the existing station
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