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Abstract [ Objective] Due to the special construction meth-
od of overlapping tunnels, the formation of land subsidence
troughs and the increase in stratum loss rate may affect the sur-
rounding environment and buildings. Therefore, it is necessary
to study the influence law of land subsidence in overlapping
tunnel construction. [ Method ] Taking the completely overlap-
ping tunnel section of Qinghe Xiaoyinggiao Sta. - Xuezhiyuan
Sta. Interval on Beijing Subway Changping Line as example,
combining numerical analysis and on-site monitoring data, a

systematic study of land subsidence and stratum loss during
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shield overlapping tunnel construction is conducted. The impact
of the construction sequence of the upper and lower line tunnels
on the morphology of land subsidence troughs, the maximum
subsidence values, and stratum loss rates is analyzed. [ Result
& Conclusion] There is a significant superposition effect in
shield overlapping tunnel construction. The construction of up-
per line tunnel causes some amount of stratum loss and leads to
an increase in the maximum land subsidence value. Under o-
verlapping construction conditions, the stratum loss caused by
the excavation of upper line tunnel is less than that caused by
the separate construction of upper line tunnel without involving
the overlapping construction situation. The stratum loss rate
during overlapping tunnel construction is not affected by chan-
ges in tunnel buried depth, and there is little difference in stra-
tum loss rate between single-line excavation and overlapping
excavation. In similar geological conditions to this engineer-
ing, the stratum loss rate can be roughly estimated at 0.25% .
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Fig.1 Diagram of measuring point layout position
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Tab.1 Main physical and mechanical parameters of soil layer
)z RIREE/ (¢/cm’) JE 4t e/ kPa WEEE AR/ (°) Fi%® J1/kPa FEAIRE )/ kPa
A+ 1.60 ~1.70 — 8§ ~12 8 ~10 —
9k 1.80 ~1.94 4~6 5~10 8 ~15 100 ~ 120
it 1.75 ~1.95 6 ~10 15 ~25 12 ~20 160 ~200
Hh b 2.02~2.05 35 ~45 30 ~40 0 260 ~300
IR [R5k 2.10~2.20 80 ~ 130 40 ~45 0 400 ~ 600
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Fig.3 Diagram of tunnel model
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Tab.2 Numerical simulation parameters
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Fig.4 Diagram of shield construction pressure simulation
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Tab.3 Calculation results of soil chamber pressure and
grouting pressure
&L HH/m A fEEJ1/MPa 113K H. 71/ MPa
Tk 27.8 0.25 0.28
gk 14.5 0.20 0.22
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Fig. 5 Cumulative vertical deformation curves of different

simulation groups
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Fig.6 Field-measured ground veritcal displacement curves

under different construction sequences
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Tab.4 Calculation results of field-measured data subsid-
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