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Impact of Shield Tunnel Construction on Differential Settlement and
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Abstract: This study investigated the response of existing buildings to the side-crossing of shield tunnel
construction. It focused on shallow foundation buildings intersected by the shield tunnel along the north-
ern extension of Nanjing Metro Line 1. Field data on building settlements were analyzed, and a numeri-
cal model was established using PLAXIS 3D software. The study examined how different horizontal
distances between the tunnel and the building, as well as various crossing angles, affected the charac-
teristics of differential settlement and twist deformation. The results showed that as the shield’s excava-
tion surface approached the building, the differential settlement and twist deformation of the building
gradually increased. The differential settlement reached its maximum when the shield machine directly

passed underneath, after which it stabilized. The peak twist deformation occurred when the excavation
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surface reached the midpoint section of the building, and gradually decreased thereafter. When the ratio

of the horizontal distance between the building’s center and the tunnel’s axis to the tunnel’s outer diame-

ter ranged from 0.5 to 2 (L/D=0.5~2), the differential settlement of the building was larger, and

reached its peak when L/D ratio was 1.5. As the shield crossing angle increased from 0° to 90°, the

maximum differential settlement of the building increased accordingly. In contrast, the final twist defor-

mation increased first and then decreased, reaching its peak at 45° crossing angle. The research results

provide references for similar projects involving shield tunneling passing through shallow foundation

buildings.

Keywords: shield tunnel; shallow foundation building; differential settlement; twist deformation
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Table 1 Physical and mechanical parameters of soil layers

R Cigis yé W@S%ﬁﬁa KT A A Il 2%/ MPa TR
(kNem *) /() ¢/kPa E/MPa Ex EX E “
o R 1 19.03 17.9 29.6 — 5.78 5.78 17.34 0.30
gk + 19.09 22.7 16.3 — 7.59 7.59 22.77 0.25
WmR 19.55 22.8 60.8 — 7.80 7.80 23.40 0.33
i KAk A 25.70 35.1 5.7 120 — — — 0.16
R AR A 26.31 33.6 8.2 110 — — — 0.18
*2 HMEMESHY
Table 2 Parameters of structural properties
o e T s R T
J& FAIL 0.35 120 21 2.3X 107 0.0 1.15X 107
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