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Field monitoring and analysis of effects of metro tunnels under
historic buildings

XU Ze-min"?, HAN Qing-hua', ZHENG Gang', ZHANG Li-ming’

(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China; 2. Tianjin Metro Group Co., Ltd., Tianjin 300051, China)
Abstract: Two historic buildings are subjected to the impact of nearby excavation and underlying tunneling, which has to be
strictly controlled. Countermeasures include ground sleeve valve pipe grouting, top-down method of metro station excavation,
diaphragm cut-off wall of confined water, freezing method outside the end well, and optimized parameters of shield tunneling.
The settlements of the historic buildings induced by underlying tunneling, dewatering and excavation of nearby underground
metro station , freezing and grouting outside end well are measured and analyzed. The field measured data show that the
settlements of buildings can be minimized by applying the optimized shield tunneling parameters. Leakage during the
construction of horizontal freezing hole and tunneling may cause significant settlement of overlying buildings. The building
with large weight can hardly be lifted by grouting when there is soft clayey soil layer between building foundation and grouting.
While the building with small weight can be lifted under such conditions. However, the rise of the building can be part offset by
the consolidation of soft clayey soil due to the dissipation of the excessive pore water pressure generated during grouting.
Freezing zone is vital to leakage prevention during tunneling in the freezing zone before the shield enters the end well. The
effect must be evaluated, especially before the large jack force is adopted to advance the shield.
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Fig. 1 Photo of a historic building
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Table 1 Physical and mechanical parameters of the soil

Tz JZIRHR It N BKFE FLBR L RN Py JEE A A1

/m EyMPa 1% e c/kPa ¢/(° )
@, Zedit 1.8 48 31.9 0.91 22.8 20.8
@, B Fi+ 2.9 5.7 30.9 0.87 32.0 16.2
@5 WAV JIA TR+ 4.4 42 35.6 1.03 333 16.1
@, B Fi+ 7.4 5.7 30.9 0.87 32.0 16.2
@ WAV TR T FS 1 12.0 42 35.6 1.03 333 16.1
@, B H 13.4 6.0 29.7 0.84 21.2 215
@, %+ 15.2 7.2 28.6 0.79 13.1 21.9
®, ¥k 16.5 4.9 24.6 0.69 31.3 18.9
®, B F 18.8 4.9 24.1 0.64 275 19.9
©®, %+ 22.4 9.8 23.0 0.65 26.5 15.0
@y B> 23.6 13.2 19.4 0.56 17.7 22.6
@, B+ 25.8 6.1 243 0.68 35.9 18.7
@y Br1ip 28.8 13.2 19.4 0.56 17.7 22.6
@ 4T 30.0 14.7 213 0.63 10.0 35.2
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Fig. 3 Plane position of metro station and buildings
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Fig. 4 Plane position of sleeve valve pipe grouting
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shield tunneling
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