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Abstract

In order to reduce the interaction between overpass foundation and deep foundation pit in adja-
cent construction, a common solution is to reinforce the surrounding soil of bridge foundation in
practicle projects. This paper carried out a numerical simulation method with Midas GTS NX by
adapting the soil around the pile foundation with different soil properties and different reinforce-
ment ranges, so as to find out the influence pattern of reinforcement parameters in interaction be-
tween bridge foundation and foundation pit. The results show that, before increasing the soil prop-
erty parameters of the reinforced soil by 1 time, for every 50% increase of the soil property para-
meters, the surface settlement of the foundation pit will be reduced by about 5%; after the critical
value is exceeded, the control effect of the foundation pit deformation is not significantly improved
by continuing to increase the soil property parameters. When the reinforcement range is expanded
to 14 m laterally from the bridge abutment, and within 12 m longitudinally from the bridge abut-
ment, expanding the reinforcement range can effectively reduce the surface settlement of the
foundation pit. After this range is exceeded, the reinforcement effect is almost unchanged; the lat-
eral deformation of the underground diaphragm wall will increase slightly, but it is not obvious;
the longitudinal settlement of the bridge foundation shows a trend of small on both sides and
large in the middle. Improving the reinforcement parameters of the soil can reduce the settlement
of the bridge foundation to a certain extent.
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Table 1. Soil layer parameters
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Figure 1. Cross-section of bridge foundation and foundation pit
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Figure 2. Numerical calculation model
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Figure 3. Pit deformation of soil around bridge foundation with different reinforcement parameters
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Figure 4. Surface settlement of foundation pit before and after reinforcement of soil around bridge foundation
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Figure 5. Lateral displacement of diaphragm wall before and after reinforcing soil around bridge foundation
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Figure 6. Displacement of bridge foundation before and after reinforcement of bridge foundation
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Figure 9. Foundation pit settlement with different reinforcement areas
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Figure 11. Lateral displacement of diaphragm wall with different reinforcement areas
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Figure 12. Pile foundation settlement with different reinforcement areas
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Figure 13. Surface settlement in II-II” section with different reinforcement areas
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