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Influences of double-track shield tunnel construction on
settlements of adjacent ground and buildings in a soft soil area

PAN Tao
(Shanghai Tunnel Engineering Co. Ltd., Shanghai 200000, China)

Abstract: The influence of the shield tunnel construction on the adjacent grounds and buildings is a fundamental
issue for the safe construction and regular service of the shield tunnel in the soft soil area. In order to investigate
the influences of the double-track shield tunnel construction between the Tongde Road Station and the Shiqi
Station of the Ningbo Metro Line 5 on the adjacent grounds and buildings, a dynamic 3D finite element model of
shield tunneling is established. After comparing the simulated and monitered settlements of the ground surface and
adjacent building, the influences of the tunnel construction on the adjacent ground surface and building are
thereafter explored. The results show that when the excavation is completed, the subsidence tank deviates from the
direction of the upward tunnel with an inverted trapezoidal shape, and the final cross-sectional influence area is
less than 3 times the tunnel diameter from the center of the double-track tunnel axis. After the excavation of the
ascending line, the surface settlement does not increase, but the width of the settlement groove increases. The

settlement generated before the arrival of the downstream line accounts for 67% of the final cumulative settlement.
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The building inclines along the direction of shield tunneling as the shield reaches the building, while the building

inclines along the opposite direction of shield tunneling as the shield leaves the building. The settlements at both

sides of the building are reduced by 83%, compared with those at the middle part. After the two lines are

connected, the settlements of the building shows a "U" shape distribution, and the maximum settlement occurring

at the middle building is 0.5 m from the tunnel.

Keywords: shield tunnel; finite element model; ground surface settlement; building settlement
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Fig. 1 Soil distributions in the study area
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Fig.2 3D tunnel excavation model
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Table 1 Physical and mechanical parameters of soil layers in the
affected area of the Tong-Shi tunnel

RS AR WRE BRIy BRI/ SRR

(gem’)  kPa ©) MPa T L
D16+ 2.00 8.00 15.00 8.0 0.33
2%+ 1.94 20.90 14.60 9.9 0.32
O3vitIemE L 1.74 11.20 11.20 23.4 0.36
@2uitemE . 1.73 11.04 10.47 9.0 0.38
®lafit 1.93 37.41 14.34 18.6 0.31
G108 FEH + 1.91 29.30 13.40 17.0 0.31
OITHFH + 1.93 3.00 30.20 40.0 0.24
®daFli+ 1.88 22.90 11.40 26.4 0.32
©1%+ 1.93 42.70 14.30 35.5 031
©4ak3Th 2.02 3.50 31.20 344 0.30
@15+ 1.94 37.60 15.37 31.5 0.32

®2 E-AXEREMESH

Table 2 Material parameters of the Tong-shi tunnel

BRI I/ (g-em ) SR/ MPa ELNEA
W A 2.50 34 500 0.33
HHZE 1.80 1 0.42
JE5E 7.85 206 000 0.22
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Fig. 3 Shield excavation process
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Fig.5 Layout of the tunnel monitoring points
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