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Abstract

Tri-axial cement-mixing pile (TCMP) is a very common option for soil improvement. During pile
driving of bored pile with large diameter, TCMP is often adopted in order to avoid caving of bored
hole, and accordingly to ensure the safety of the neighbouring subway tunnel. But unfortunately,
TCMP can also lead to rather large movement of surrounding soil due to the high grouting pres-
sure and rapid boring speed when TCMP driving, which is called pile-driving’s squeezing effect. To
meet the requirement of the displacement of subway tunnel, it is necessary to control the grouting
pressure and boring speed of TCMP in order to reduce the adverse effect to the minimum. Based
on Mindlin Equation, this paper has derived the analytical formula of the displacement induced to
TCMP driving and carried out relevant calculation, and finally, this paper has compared this cal-
culation with the site measurement. This paper has shown that this analytical method, being fast
and convenient, is a recommendable one in predicting the squeezing effect of TCMP driving, and is
very helpful in selecting appropriate grouting pressure and boring speed of TCMP.
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Figure 1. Sketch of Mindlin model
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Figure 2. Mindlin model sketch of TMCP
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Figure 5. Subway tunnel and pile foundation of bridge
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Table 1. Properties of soils for Mindlin equation
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Figure 6. Layout of inclinometer casing
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TMCP driving
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