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Technology and application of shaped steel cast-in-place pile based on
controlled low strength material
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2. Municipal Underground Engineering Technology Research Center of Nanjing, Nanjing 210018, Jiangsu, China)

Abstract: In the process of urban construction, a large amount of construction solid waste such as engineering waste soil,
waste mud and construction waste are produced. In order to expand the way of resource utilization of these construction solid
waste, a technology was proposed based on using controlled low strength material (CLSM) prepared from construction solid
waste to fabricate shaped steel cast-in-place piles for excavation engineering. In this technology, the construction solid waste
is prepared into a controlled low strength material with fluidity and self-compacting, which is injected into the pile hole formed
by mechanical excavation. After maintenance, the cast-in-place pile with adequate strength and impermeability is formed.
By inserting steel in the pile to improve the bending performance, it can be used to replace the traditional reinforced concrete
support pile in foundation pit engineering. The technical principles and construction process of this technology were
summarized through engineering practice in several project cases. The results show that the controlled low strength material
prepared from construction solid waste exhibits good mechanical properties and impermeability, and the combined support
structure with steel meets the requirements of retaining soil, sealing water and deformation control of foundation pit
engineering. By adjusting the physical and mechanical properties of controlled low strength material and the pore-forming
process, it can be adapted to different geological conditions. Compared with support piles such as SMW method piles that
rely on in-situ mixing technology, shaped steel cast-in-place piles based on controlled low strength material have higher

construction efficiency and pile quality in hard strata such as hard clay layers, gravel layers, and weathered rock layers.
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The comparison of engineering economy shows that compared with reinforced concrete cast-in-place piles, it can reduce

the engineering cost by about 25%, and can also utilize construction solid waste, balancing economy and environmental

friendliness.

Key words: foundation pit engineering; controlled low strength material (CLSM); shaped steel; construction technology;

low carbon environmental protection; ecological construction method pile
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Fig. 1 Arrangement forms of shaped steel cast-in-place piles
based on CLSM
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Table 2 Quality control indicators for CLSM
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Table 3 Selection criteria for shaped steel cast-in-place pile

based on CLSM
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Table 4 Construction control parameters (Case 1)
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Table 5 Summary of maximum values for pit monitoring

(Case 1)
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Table 6 Construction control parameters (Case 2)
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Table 7 Summary of maximum values for pit monitoring

(Case 2)
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Fig. 11  Core sampling of shaped steel cast-in-place pile based
on CLSM

Fig. 12 Effect after foundation pit excavation
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Table 9 Summary of maximum values for pit monitoring

(Case 3)
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