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Differential settlement of metro tunnels and its zonal control in soft deposits

DI Hong-gui, ZHOU Shun-hua, GONG Quan-mei, WANG Pei-xin, XIAO Jun-hua
(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract: Based on the measured settlement (a period of 4 years after operation) of West Extension Line of Nanjing Metro Line
1, the differential settlement characteristics of this line are analyzed. After 4 years’ operation, the cumulative settlement reaches
the maximum value of 122 mm, and 4 settlement troughs are formed along the line and each settlement trough has the trend to
be wider. By comparing the cumulative settlement to the geological conditions and the adjacent construction activities along the
line, the reasons for the differential settlement of the line are investigated. The results show that the non-uniform distribution of the
soft soil layer under the metro tunnel and the adjacent construction activities are the main causes for the differential settlement. For

the problem of differential settlement of the metro tunnels in soft soil area, the zonal control of the metro line should be adopted by

considering the engineering geological conditions and the development intensity of the surrounding projects.
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Fig. 1 Distribution of rail track system in Hexi area of Nanjing
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Fig. 2 Schematic diagram of tunnel cross-section and foundation

improvement
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Table 1 Physical and mechanical properties of soils
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+ )= 1% fkg'm®) FLBREE IR FR R WVESE L /MPa WEAE /kPa
Sl B 22.7~26.1 19.2~20.0 0.64~0.76 11.8~15.2  0.48~0.71 6.27~8.61 —
= s3]} 24.9 19.6 0.70 13.4 0.56 7.44 —

; . Yol 25.8~42.8 17.8~19.9  0.74~1.16 13.0~24.0 0.31~0.86  2.76~7.85 90~120
B L PIE 33.1 18.9 0.91 17.2 0.65 4.96 —
WP R Yl 31.9~51.4 16.4~18.7  097~1.16 10.0~22.0 1.01~2.15 1.85~5.71 60~80
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ol B 19.1 20.0 0.60 — — 22.41 —

Wi Jull  23.0~43.4 17.3~19.5  0.73~1.23 — — 10.17~24.67  160~220
ahaaid ¥ia 28.4 18.7 0.87 — — 15.57 —
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Fig. 3 Geological profile of West Extension Line
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Fig. 4 Observed cumulative settlements of West Extension Line since operation
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Fig. 5 Variation of measured tunnel settlement with time
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Fig. 6 Comparison between cumulative settlement and thickness of soft soils under structures
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Fig. 7 Comparison between settlement trough and adjacent construction activities
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Table 2 Adjacent construction activities along West Extension

Line
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Fig. 8 Partition of differential settlement of West Extension Line
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