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Abstract: With the in-depth advancement of urbanization in China and the increasingly tight constraints of land resources,
the large-scale construction of high-rise and super high-rise buildings has put forward unprecedentedly strict requirements for
the bearing capacity, stability and durability, and differential settlement control of foundation engineering. Bored cast-in-place
pile technology, as a mature and reliable form of deep foundation, has been widely applied in various large-scale industrial
and civil buildings, long-span bridge structures, heavy industrial plants and offshore engineering structures, thanks to a series
of advantages such as relatively simple construction operations, outstanding single-pile bearing capacity, wide adaptability
to strata and weak disturbance to adjacent buildings and structures. However, there are several inherent technical flaws in the
specific implementation process of this technological system: During the hole-forming operation stage, under the combined
influence of the characteristics of the mud wall protection process and the mechanical disturbance of the stratum, it is
inevitable that a weak mud skin structure with extremely low strength will form at the pile-soil contact interface, and a certain
thickness of loose sediment material will be deposited in the pile-end area; Meanwhile, the bearing stratum at the pile tip is
subjected to continuous mechanical disturbance during the drilling process, and its original structural integrity is damaged,

with the bearing stiffness showing varying degrees of attenuation. The superposition of these negative effects leads to the fact
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that the frictional resistance on the side walls of the pile shaft and the end-bearing resistance at the pile end are difficult to

be fully activated and exerted at the design load level. As a result, the ultimate bearing capacity of actual engineering piles is

often significantly lower than the theoretical calculated values, becoming a key technical bottleneck restricting the safety and

reliability as well as the technical and economic rationality of pile foundation engineering. To systematically solve the above-

mentioned engineering and technical problems, this paper innovatively proposes a complete technical system of "construction

method of composite post-grouting bored cast-in-place piles using double liquid slurry". The core technological innovation of

this system lies in the organic integration of the "high-performance cement slurry - sodium silicate dual-liquid slurry grouting

material system" and the "composite grouting pipe network system of pile end openable type + pile side circumferential

uniform distribution type". Through materials science and engineering construction.
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The mechanism of mud skin reinforcement
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