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Optimization and Control of Urban Rail Tran-
sit Tunnel Deformation in the Foundation Pit
Excavation of Overhead Property
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Abstract The foundation pit of overhead property in Ningbo

DI Honggui,

Aipan Plot project has problems of large excavation area and
being close to the underlying tunnel. Therefore, keeping urban
rail transit tunnel deformation within allowable range is the top
priority. In order to reasonably estimate and control the influ-
ence of overhead property foundation pit excavation on urban
rail transit tunnel structure, the foundation pit construction and
auxiliary measures are optimized based on Plaxis 3D software.
The results show that; the urban rail transit tunnel heave a-
mount is mainly affected by tunnel depth, and the larger the
tunnel depth, the smaller the tunnel heave amount. To mini-
mize the urban rail transit tunnel deformation caused by over-

head property foundation pit construction, construction plan of
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separate foundation pit excavation from both sides to the middle
should be selected, and the auxiliary measure of soil reinforce-
ment above the tunnel should be selected. When the number of
separate foundation pits is 9 and the temporary weight compres-
sive stress on the cushion layer is 20% of the excavated soil to-
tal weight stress, engineering outcomes are satisfying.

Key words deep foundation pit; overhead property develop-
ment; separate foundation pit excavation; weight compressive
stress; tunnel deformation control
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Fig.2 Vertical section of urban rail transit tunnel and over-

head property foundation pit

®1 EEMUEGINTENEHNZSHR

Tab.1 Physical and mechanical parameters of overhead property foundation pit soil

FRE ENYA s i/ (KN/m?) %% J1/kPa WSS/ (°) JEERiiE/MPa 7RE) J)/kPa
1-1 Bt 18.23 21.2 14.5 3.50 80.0
2-1 TR R A+ 17.89 11.9 9.0 2.69 55.0
22 TR R BT R 1 16.94 10.5 8.9 2.57 60.0
3-1 TRk B+ 18.86 12.1 14.5 4.42 110.0
33 TR UG TR TR 17.51 13.9 9.9 2.72 75.0
4-1 idie i 18.50 26.0 17.0 5.43 160.0
42 il 18.31 16.4 14.7 4.03 130.0
5-1 TR A 19.46 22.2 17.9 6.46 200.0
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Fig.3 Finite element model of separate foundation pit con-

struction
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Fig.7 Influence of weight of reinforced soil on tunnel heave a-

mount
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