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Research and practice of the intelligent installation technology of
bidirectional cement-soil mixing pile
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2. Nanjing Lu-Ding Mixing Pile Special Technology Co., Ltd., Nanjing 211100, Jiangsu, China)
Abstract: In order to solve the technical problems of conventional cement-soil mixing piles such as uneven vertical
distribution of cement slurry along the pile body, uneven mixing of the pile body and limited treatment depth, the
bidirectional cement-soil mixing pile technology has been successfully developed. This technology effectively guarantees
the pile quality of the mixing pile, and improves the construction efficiency of the mixing pile and the soft foundation
treatment capacity. At present, the bidirectional soil-cement mixing pile has been the mainstream installation method of
mixing piles in China. However, some deficiencies are revealed in a large amount of engineering practice and further
research. The main problems are that the design and construction ignore soil stratification, the automation degree of
construction equipment is low, and the construction quality monitoring and inspection methods are backward. Concerning
these problems, the intelligent installation technology of cement-soil mixing pile is researched based on the bidirectional
cement-soil mixing pile and internet of things technologies. The research results show that the variable frequency
spraying is implemented based on the accurate identification of the soil layer, which fits the layered characteristics of the
soil. This effectively ensures that the cement slurry and the soil are fully mixed, and realizes the intelligent construction
of the cement-soil mixing pile. The remote monitoring is realized through data sharing, and the whole process of
installation can be recorded and monitored. Collect and analyze construction parameters in real time, evaluate the

construction quality of single pile construction immediately after completion of construction, and identify unqualified
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piles. This can provide a basis for post-work inspection and reduce the workload of post-work inspection. This paper

makes a preliminary exploration on the intelligent installation of cement-soil mixing piles. The engineering practices

show that the effiency and quality of cement-soil mixing piles are improved, and the project cost can be reduced

significantly. This not only produces significant economic benefits, but also effectively promotes the development of

mixing pile technology.

Key words: bidirectional cement-soil mixing pile; intelligent; installation technology; frequency grouting; remote

monitoring; quality assessment
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Fig. 1 Mixing wing of bidirectional cement-soil mixing pile
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Table 4 Physico-mechnical characteristics indexes of soil at construction site
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w/% yI(KN m?3) c/kPa ol(9 Es/MPa fa/kPa

O 3+ 0.5~1.0 28.6 21.0 15 6 3.0 70
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©OFE "= w 1.8~35 214 22.6 30 8 6.0 100
@1t ~5.0 41.9 18.1 15 5 2.0 40
@D Fhit >2.0 23.7 23.2 30 15 6.5 130
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Table 5 Relationship of internal shaft current-soil
layer-grouting amount at construction site
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