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Settlement control of Qiantang River embankments during undercrossing
of EPB shield tunnels
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Abstract: The earth pressure balance (EPB) shield has been widely used in construction of cross-river tunnels, and it is difficult
to protect the embankments during crossing. Based on the construction of Hangzhou No. 1 subway tunnel under crossing
Qiantang River, a tunnel-soil-levee interaction nonlinear finite element model is established. Through analyzing the
characteristics of displacement and deformation, it is found that the settlement of embankment is mainly caused by deformation
and displacement of soils when the shield traverses the embankment. Considering the significance of the embankment, some
practical and effective measures are suggested for the earth pressure balance shield. The field test results show that the
numerical analysis reflects the basic characters of construction. The settlement caused by releasing methane before construction
is significantly greater than that of numerical analysis, and the releasing methane has a huge impact on the ground settlement
and structural safety. Attention should be paid to similar projects.
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Table 1 Main physical and mechanical properties of soils

L . . y w Es c ¢
& RRAR my % € MPa kPa /()

®1 (e i 18.7 332 1.01 7.74 73 298
®2 [rie i 18.7 320 090 881 87 296
®3 Wtk tJemys 187 287 082 1067 5.8 31.9
®4 (e i 18.7 321 090 856 9.0 28.1
®5 #bwbFrt 187 294 084 8.18 56 313
®7 [rie i 18.7 319 090 690 92 275

@3 WRFER Rt 174 434 123 281 183 11.1
®1 WRFmFEt 174 416 1.18 3.15 192 13.1
®2 WAL 174 410 1.17 299 18.8 13.1
®@la  MF* 182 257 072 6.79 34.7 19.1
©@I1b EbERE T 181 23.8 0.67 536 21.8 226
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Fig. 1 FE model of tunnel undercrossing north embankment
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Fig. 2 FE model of tunnel undercrossing south embankment
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Fig. 3 Variation of settlement at longitudinal section of north

embankment
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Fig. 4 Variation of settlement at longitudinal section of south

embankment
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Fig. 5 Variation of settlement at transverse section of north

embankment
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Fig. 6 Variation of settlement at transverse section of south

embankment
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Fig. 7 Variation of settlement at point A and B
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Fig. 8 Comparison of settlement between south and north

embankments
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