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Development of land four-shaft deep cement mixing rig and
key construction technology

ZHENG Shao-he, CHEN Yue, ZHOU Xiao-ke

(Shanghai Qiangjin Foundation Engineering Co., Ltd., Shanghai 201806, China)

Abstract: Based on the engineering practice of land deep cement mixing (DCM) piles of land reclamation, the
construction equipment and key construction technologies of land four-shaft DCM piles were systematically studied and
summarized in this work. Relying on the reclamation project of the third runway of Hong Kong Airport, the dynamic head,
drilling rod and bit of the land four-shaft DCM pile driver have been improved, and the DCM intelligent construction
control system has been developed. Combined with the construction experience of marine DCM npiles, the relevant key
technologies for complete construction were studied, including the cement dosage, blade cutting number, ‘one jet grouting
and one mixing’ construction technology, determination of toe level, and identification standard of obstruction DCM cluster
under complex geological conditions. Among them, the double index control method of determining DCM toe level
according to the design pile length and oil pressure value can well solve the problem that DCM pile length is not enough
due to stratum fluctuation. The acceptance criteria of DCM piles is introduced and the quality is also analyzed. It is pointed
out that the pile bottom, pile top and the interface between soft and hard strata are weak areas, and suggestions for
improvement are put forward. Practice has proved that the above equipment and construction technologies can effectively
improve the foundation reinforcement effect of reclaimed land, improve the pile quality and construction efficiency, and
provide technical reference for similar projects.

Key words: land four-shaft deep cement mixing; dynamic head; intelligent construction control system for DCM

construction; cement dosage; blade rotation number; ‘W’ construction curve
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Table 1 Physical and mechanical properties of marine deposit
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Table 2 Technological parameters of dynamic head
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Fig.2 Dynamic head of four-shaft DCM plant
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Fig. 5 Soil-cement mixing and sample making

®3 BBEREBZEKE (OPC) BEIL2
Table 3 Cement dosage using OPC

MELXHE  KJEME  UCS/MPa /KiEBE/(kgm?)
A X CEMI52.5 1.4 260
C4/C5/C7 X CEMI52.5 1.2 260
PMI062 CEMI52.5  12/14 260

F4 WHIKE (PBFC) BEILE
Table 4 Cement dosage using PBFC

MELX3K  KEHKE  UCS/MPa /KB E/(kgm?)
AX  CEMIII52.5L 1.4 220
180 A TH b g BA R
C4/C5/

CEMIII52.5L 1.2 1.0 m JEHEWAIKIE

B EA 200 kg/m®)

C7 X

PMI062 CEMIIIS2.5L 1.4 220
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Fig. 6 Typical ‘W’ construction curve for land DCM construction
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