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MONITOR AND ANALYSIS OF RAILWAY LINE SETTLEMENT CAUSED
BY CONSTRUCTION OF SUBWAY TUNNELS BENEATH A CLUSTER OF
EXISTING RAILWAY LINES IN THE NANJING RAILWAY STATION
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(1. Institute of Civil and Architecture Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. Nanjing Subway Corporation, China Railway 19th Engineering Burea, Nanjing 210037, China)

Abstract: Constrained by the Nanjing railway station, the Nanjing subway station of Nanjing metro No.l is
subdivided into three parts as following: (1) the southern cutting part; (2) the northern cutting part; and (3) the
connecting tunnels part. The connecting tunnels as a part of main structure for the Nanjing subway station are just
beneath a cluster of existing railway lines of the Nanjing railway station, which includes two separated tunnels.
The connecting tunnels constructed with mining method have the features of large span, shallow coverage, and
little distance between the two lines. Railway line settlement must be restricted to insure the safety of railway lines
during construction. A large numbers of settlement points are placed on the railway roadbed and the beam support
foundation. The railway roadbed settlement induced by tunnels construction is discussed and the settlement
monitored results indicate that the rail reinforcement method and the connecting tunnels construction technique are
reliable. At the same time, with the analysis of settlement data, some suggestions on similar engineering
construction are presented.
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Fig.1 Layout of Nanjing subway station
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Fig.2 Cross-section of the connecting tunnels
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Fig.3 Cross-section of railway reinforcement for Nanjing subway station
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Table 1 Relation between tunnel excavation and settlement
W £
ik H 1 Sesegipiintivg GC805 GC807
YU H/mm HE/(med ) YU H/mm HE/(med )
7H18H~7H23H HEER T2 55~9.2 0.75 1.4~19 0.10
Atk
7TH28H~8 H3H AW T2 9.4~17.0 1.26 2.4~42 0.36
814 H~8 19 H PEETTAE 18.8~20.0 0.24 75~115 0.78
1k
8H2TH~9H1H AW I 20.7~20.1 0.08 19.1~19.8 0.14
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Table 2 Monitoring results of support foundation and line settlement for railway VIII

25 VI BEE M 2 /mm
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7H23H HEELTF4Z 3.0 75 35 1.9 —
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8H1H AW T 5.0 14.0 8.0 37 —
8 H14H HHIFZ 5.0 19.0 12.0 7.9 1.7

Fsk -
8 H27H KB Er 54 20.7 14.7 19.1 2.8
9H 14 H AR 6.0 20.8 15.9 20.6 33
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Table 3 Monitoring results of and line settlement for railway VII
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Table 4 Railway settlement result after lines subside stabilize

I AR /mm
B 1

1 10 9 8 7 6 5 4 3 2 1
VI RS 18 35 7.0 13.2 20.9 15.9 20.8 16.0 8.0 6.2 16
VI BIE 1.0 2.3 6.0 135 213 14.0 23.8 21.1 13.0 7.3 2.8
VI BE 11 15 2.5 44 8.6 7.8 224 16.6 10.3 6.0 1.7
CAVEs ] 13 3.2 45 8.9 18.8 7.8 24.9 15.5 9.0 6.0 31
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Table 5 Comparison of surface settlement
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