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Abstract: The open cut section of an excavating intercity railway tunnel in Nanjing crosses the backfill
area of a large abandoned mine. Due to the influence of extremely heavy rainfall and excavation unload-
ing of open cut tunnel foundation, many deformation cracks appeared in the intercepting and drainage

ditch at the lower part of the steep cliff on the south side of the mine. Therefore, the stability of the
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backfill gentle slope is related to the construction and operation safety of the railway under construc-
tion. In order to solve this problem, on the basis of geological analysis, the numerical method is used
to simulate and analyze the changes of the seepage field, displacement field and the slope stability of
the gentle backfill slope under continuous heavy rainfall. The influence of different rainfall types on the
stability of the gentle slope is discussed. The results show that under the condition of continuous heavy
rainfall, precipitation infiltration makes the sliding force of the gentle slope increase gradually, and
forms temporary confined water in the aquitard, which results in seepage force and buoyancy force.
Under the combined action of the two forces, the slope stability decreases significantly and the slope
instability occurs. Besides, it is found that the early-peak rainfall and uniform rainfall will affect the
slope stability in a short time, while the influence of the mid-peak rainfall and late-peak rainfall on the
slope stability gradually appears in the later stage. Therefore, it is necessary to reinforce the founda-
tion of the open cut tunnel and take effective measures to intercept and drain water in order to ensure
the safety of the intercity railway during the construction and operation periods.

Keywords: gentle backfill slope; intercity railway engineering; seepage; temporary confined water;

slope stability
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Fig.1 Plan for the gentle backfill slope in the open cut tunnel section
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Fig.3 Engineering geology cross-section of the gentle backfill slope
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Table 1 Geotechnical parameters
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®-1 ZR L 1 19.4 38.95 6 12 4.48 0.33 3X10°°
®-2 Feit 19.6 37.5 4 13 5.89 0.34 5X10°°
®-3 Ft 20.0 36.8 4 15 6.47 0.32 5x10°
®-4e Ga R0l o 20.1 40.3 19 25 7.89 0.31 5%10°°
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® & 26.8 — 140 34 5 000 0.26 3X10°
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Fig.5 Distribution characteristics of pore water pressure and variation of slope displacement in profile 10-10'
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