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ANALYSIS OF GROUND SETTLEMENT OF A SUBWAY STATION
UNDERCUT WITH SHALLOW OVERBURDEN DURING CONSTRUCTION
WITH FLAC® UNDER COMPLEX GEOLOGICAL CONDITIONS

BAI Mingzhou, XU Zhaoyi, SHI jing, ZHANG Aijun, LEIJun, XIE Jinshui
(School of Civil Engineering and Architecture, Beijing Jiaotong University, Beijing 100044, China)

Abstract: The settlement of a subway station undercut with shallow overburden has important effect on the
construction safety. The engineering field of Suzhou Street Station of Beijing No.10 Subway has complex strata
with different mechanical characters. According to the three-dimensional spatial distribution of strata, a
three-dimensional geological model of the subway station has been built. The physico-mechanical parameters of
every stratum have been ascertained by test. On the basis of the subway engineering, the course of the cave-pile
method is abstracted to six construction step. The equivalent simulation method is used to abstract the preceding
reinforcing stratum. The FLAC®® is used to simulate the construction process. The caving project is optimized by
simulation. The deformations of the soil around the station and ground settlement in every construction step have
been analysed. The construction step that causes the largest ground settlement has been found by three-
dimensional numerical simulation. Through the comparison between the deformation monitoring data of pilot drift
cavity with calculation results, the reliability of the calculation results has been testified. At the same time, the
eventual ground settlement is forecasted by the calculation results.
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Fig.2 Sketch map of generalized stratum model
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Fig.4 Excavation sequence of calculation model of six-pilot cave
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Table 1  Physico-mechanical parameters of every soil stratum
+ )2 . - 3 . e . .
sy B3 JEREEmM EREE(kg e m C) ABIBCE/MPa BTUIRTEIMPa NEEEEMICC) RS KkPa BRI D) RAL
1 Fet A A 2.2 1920 12.82 6.62 15.0 10.0 0.740
2 b e By 2.0 1930 19.20 9.00 27.0 40.0 0.400
3 kR 2.8 2230 34.10 21.80 25.0 40.0 0.350
4 W IR 1k 41 2010 38.10 22.70 26.0 40.0 0.400
5 ML R 32 1980 40.90 28.80 18.0 58.0 0.363
6 SRV 6.8 1990 42.90 30.00 18.0 58.0 0.363
7 [R5 4 18 2130 42.50 31.90 18.0 58.0 0.250
8 Fimor Lok % 24 2130 33.10 20.80 25.0 40.0 0.350
9 (L REp S 7.8 2230 4550 33.90 18.0 58.0 0.250
10 BRIk 0 £ 81 2010 38.10 22.70 26.0 40.0 0.400
F 2 LEEMEREE )24
Table 2  Physico-mechanical parameters of engineering materials
TRER R WIEN(g + cm ) JRALL FE R E/MPa PR K/IMPa S YIEG/MPa
C25 JRE T 2300 0.25 28 000 18 667 20 000
C30 JR#E 1 2500 0.25 30 000 11 200 12 000
C50 &t 1 2500 0.25 34500 23000 13800
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Fig.5 Sketch map of preceding reinforcing region
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Fig.7 Isogram of settlement in vertical direction after
completion of construction step 1(unit: mm)
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Fig.8 Isogram of settlement in vertical direction after
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Fig.9 Isogram of settlement in vertical direction after
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Table 3 Comparison of settlement induced by each
construction step

T ULF#{E/mm it 5 L Al1%
1 24 55.8
2 3 75
3 6 15.0
4 2 46
5 3 75
6 4 9.6
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Fig.11 Observation curves of ground settlement during
construction process of six-pilot cave
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