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Experimental study on influence of construction sequence on
deformation of existing foundation reinforced with micropile

LIU Jiangtao’, LI Cunjun’, YU Jianghua?, ZHANG Yanhong', ZHANG Chunbin’,
KONG Ganggqiang®
(1. China Railway (Shanghai) Investment Group Co., Ltd., Shanghai 201101, P. R. China; 2. Key Laboratory of Ministry
of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210098, P. R. China)

Abstract: Micro steel pipe pile is widely used in the reconstruction, reinforcement and rectifying of existing
buildings considering that it is of high construction efficiency and environmentally friendly. The construction
sequence would influence the effect of reinforcement or rectification and even the safety of the building.
However, the research about influence of the construction sequence on displacement of the existing foundation
reinforced by micro steel pipe piles is still relatively insufficient. Based on transparent soil material and particle

image velocimetry (PIV) technology, this study performed the visual model test of reinforcing existing
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foundation via micro piles in different sinking orders (counterclockwise type, combined clockwise and
counterclockwise type, Z type and symmetrical type), analyzed the displacement field of soil caused and the
influence of different sinking orders on the cushion cap, pointed out the optimal strengthening scheme. The
results indicate that under the test conditions, the pile under the cushion cap had a compacting effect on the
surrounding soil. When the pile sanked around the cushion cap, the soil displacement around was less
significant, and the soil disturbance zone was reduced by 42% , and the maximum displacement was reduced by

36% compared with the case of no cushion cap. The symmetrical reinforcement sequence was optimal,

considering that the lifting displacement was only reduced by half.

Keywords: existing foundation; micropile; transparent soil; reinforcement sequence; displacement field
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Fig.1 Photo of reinforcing process of micro steel pipe pile

on site
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Fig. 5 Molten quartz sand and transparent soil
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Fig. 7 Change of displacement field during the

reinforcement process of a single pile
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Fig. 8 Change of displacement field during the continuous installation of the three piles in laser incident plane 1
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Fig.9 Change of displacement field during the continuous installation of the two piles in laser incident plane 1
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Fig. 10 The displacement field during the continuous installation of the two piles on laser incident plane 2
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Fig. 11 Displacement variation of the pile cap under

counterclockwise reinforcement sequence
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Fig. 12 Displacement variation of the pile cap under
combined clockwise and counterclockwise

reinforcement sequence
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Fig. 13 Displacement variation of the pile cap under

Z-type reinforcement sequence
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Fig. 14 Displacement variation of the pile cap under

symmetry reinforcement sequence
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