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Tab.1 Material parameters of DEM sample
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Fig.2 Contours of vertical ground deformation while shield advances up D/2
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Fig.3 Contours of horizontal ground deformation while shield advances up D/2
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Fig.4 Curves of vertical displacements apart away
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Fig.5 Curves of horizontal displacements apart away 1D from cutter face while shield launching
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Characteristic Analysis of Response of Dry Sand Stratum
Due to Soil Extracting in EPB Shield Chamber

QU Tongming, WANG Shuying, LIU Pengfei

(School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: In order to clarify the disturbance mechanism of the soil around the earth pressure balance ( EPB)
shield affected by the squeezed and exhausted soil situation of tunneling, discrete element method ( DEM) was
adopted to establish two groups of two-dimensional numerical models of EPB shield tunneling. The compari-
sons were carried out to analyze the mesomechanical characteristics of soil at the tunnel face and its surround-
ing strata during the shield tunneling. This research shows that the shield squeezed the surrounding strata obvi-
ously when the soil in the chamber was not exhausted. The vertical displacement developed ovally, while the
horizontal displacement developed circularly, all of which decreased with an increase in distance along the hor-
izontal direction. When the soil in the chamber was exhausted, the soil ahead of the cutterhead was not densi-
fied obviously, the horizontal displacement was low, and the vertical displacement developed to be irregularly
funnel-shaped and higher. When the soil in chamber was not exhausted, the influence of shield tunneling on
soil stress ahead of the tunnel face was significant, and the distribution of the average horizontal stress at the
tunnel face was uniform. However, with the soil being exhausted, the stress of soil ahead of tunnel face was
similar to the initial soil condition, and the distribution of the average horizontal stress at the tunnel face varied
greatly due to the soil exhausting.

Key words: dry sand; earth pressure balance shield; soil exhausting; ground response; discrete

element method



