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Abstract; In order to study the post-construction subsidence characteristics of open-cut and buried tun-
nels in the sand-stick-powder interbedded strata at the edge of the North China alluvial plain and the in-
fluence of the groundwater level on the tunnel subsidence, according to the 18 months settlement moni-
toring data during the construction and operation of the Jingxiong Railway Airport Tunnel 2, by combi-
ning with the geological conditions and groundwater level data, the subsidence characteristics and differ-
ences of the tunnel were comprehensively analyzed and the Asaoka, hyperbolic and three-point methods
were used to predict the final settlement values. The results show that the settlement curves of sand-silt-
clay interbedded strata with higher groundwater levels can be divided into three types: hyperbolic-like,
U-shaped and oscillatory, and that the settlement values and settlement characteristics of the tunnel are
positively correlated with the content of cohesive soil in the main compression layer. When the content of
cohesive soil in the main compression layer exceeds 64%, the settlement curve is quasi hyperbolic.
Groundwater level height and backfill depth are important factors affecting tunnel settlement, and
groundwater buoyancy is the main force of tunnel lifting. The longer data accumulation time, the higher
prediction accuracy of curve fitting method. After the 9 months of data accumulation after dead load, the

error of final settlement predicted by Asaoka method and three-point method is less than 10%.
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Fig. 1 Representative stratum section of the tunnel site
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Fig. 3 Hyperbolic-like settlement curve
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Fig. 4 U-shaped settlement curve
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Tab. 1 Ratio of backfill depth to excavation depth
FFs A 2 AR BEYUFZIREE/m  HEYT IR /m LR EE B b L %
1 DK46+092 DK48+000 14.6~18.8 2.6~6.8 28. 14
2 DK48+000 DK49+435 18.6~21.6 6.6~9.6 40. 30
3 DK49+435 DK51+129 21.6~32.3 9.6~20.3 55.47
4 DK51+129 DK52+769 19.4~25.2 7.4~13.4 46. 64
5 DK52+769 DK53+008 12.3~19.4 0.3~7.4 24.29
6 DK53+008 DK53+300 8.6~14.3 0~2.3 10. 04
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Fig. 6 The groundwater level rises and the tunnel rises
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Fig. 7 Distribution of Soil Types in the Section of a Hyperbolic-like Settlement Curve
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