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Field Test on Deformation Characteristics of Existing Foundation
Reinforced by Micro Steel Pipe Pile
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Abstract: Based on the existing foundation reinforcement project of Henan Polytechnic University
boiler house, the construction steps of the existing cast-in-place pile foundation reinforced by the
micro steel pipe pile group were optimized, and the foundation and column were simplified as a
beam model fixed at one end and simply supported at the other, then its accuracy was verified.
The field test on the deformation characteristics of the existing foundation reinforced by the micro

steel pipe pile was carried out. The surface displacement between the existing column and two
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columns and the change law of the column angle were measured during the construction of the
micro steel pipe piles. The influences of construction sequence with the combination of clockwise
and counterclockwise and single counterclockwise pile group sequence on the existing columns and
surface displacement were compared. The mechanism of the deformation (displacement and
inclination) of the existing upper column structure during the construction of the micro steel pipe
piles was discussed. The results show that the pile group construction sequence with the
combination of clockwise and counterclockwise is better than that with the single
counterclockwise pile, and the maximum surface displacement can be reduced by about 50%. The
maximum surface displacements caused by the combination of clockwise and counterclockwise and
the single counterclockwise construction sequence ares 1/6 and 1/4 of the displacement of the
existing upper column, respectively. The first construction micro steel pipe piles will have a
certain effect of shielding and reinforcing the surrounding soil layer, then the soil disturbance and
displacement caused by the post-construction piles in this direction are relatively reduced, so the
influence of micro steel pipe pile construction on the existing upper column structure is also
reduced. Under the two construction sequence test conditions, the maximum displacement and

stress generally appear in the construction process of the third or fourth pile.

Key words: existing foundation; micro steel pipe pile; reinforcement; deformation characteristic;
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Fig.1 Photos of Foundation Reinforcement of

Existing Building
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Table 1 Physical and Mechanical Parameters of Layered Soil
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Fig.3 Effect Diagram of Steel Bar After Binding
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Fig. 11 Section Force of Existing Cast-in-place Pile
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