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Analysis of the Effect of Deformation of Shield Tunnel under Railway Strand in Sandy Soil Area
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Abstract: When the shield tunnel is constructed under the railway, it will cause certain disturbance to the soil, resulting in the
settlement of the railway roadbed and affecting the safe operation of trains. In order to investigate the deformation and settlement
law of railway strand in sandy soil stratum double line tunnel excavation, this paper takes Nanjing Metro Line 11 project as an
example, based on Abaqus finite element software, establishes an integrated three — dimensional model of tunnel strand group,
analyses the settlement influence law of the strand roadbed in the process of construction, carries out the sensitivity analysis of
the excavation parameters and conducts a comparative analysis of the reinforcement scheme. The research results show that: the

maximum settlement of the roadbed of typical strand crossing 5# is located in the centre of the two — lane tunnel, and the
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maximum settlement value is 6. 1 mm greater than the control value. The tunnel is reinforced with deep holes, and the maximum

settlement value of the roadbed meets the control standard after calculation when the radial reinforcement range is about 2 m.

Palm surface pressure and grouting pressure are the key factors affecting the settlement of the roadbed, and the appropriate palm

surface pressure and grouting pressure can effectively control the settlement and deformation of the roadbed.
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Fig.1 Diagram illustrating shield tunnel alignment with
railway tracks at Nanjing North Station

1.2 TAEMFEMH
JER FE B S A LR, B E AL
JRFEORAIE A R WA L. B
MGt tHERERURE, REEREZE. LREE
SO 1, R A 5 T AL R L O
AN 2 R
F1 FEITERWEHFERIER

Table 1 Indicators of physical and mechanical
properties of the main soil layers
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Fig. 2 Relationship between soil layer distribution
and shield tunneling position
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Fig. 3 Integral finite element modeling of tunnel - stockway cluster
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Fig.4 Settlement distribution curve of the roadbed of JIAO
5# under different working conditions
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Fig. 5 The maximum settlement change curve of subgrade
at JIAO 5# under different construction steps
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Fig. 6 Fitting the relationship between the palm surface
pressure and the maximum settlement value of
the roadbed and the sensitivity factor
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Fig. 7 Fitting the relationship between grouting pressure
and maximum settlement value of road base
and sensitivity factors
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