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Stability Analysis of Bored Pile Wall
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Abstract: The stability of the rotary drilling hole wall directly affects the quality of the bored pile, especially in loose formations,
which is a difficult link to control during construction. Through investigation of case engineering, it was found that the failure
characteristics of the hole wall are mainly caused by the failure and settlement of the surrounding rock at the hole mouth, and the
strength of the pile wall is different. The main reasons are: poor mechanical properties of the filling layer, short casing depth, low mud
concentration, insufficient water injection, and heavy truck movement. The negative pressure caused by the influence of load, large
drill bit footage during construction, and fast lifting speed. In order to solve this problem, the following control measures have been
proposed: tamping the filling layer, increasing the length of the casing, timely water injection, adding mud powder throughout the
process, shortening the interval between the hole and the tank concrete. Practice has proven that these control measures ensure the
quality of the pile hole. Regarding the stability of the drilled hole wall of the bored pile, a stress mathematical model of the drilled hole
wall soil is used to analyze the stress state of the drilled hole wall soil. The influence of factors such as the physical properties of the
soil, the mud of the drilled hole pile, and the depth of groundwater on the stability of the drilled hole wall is studied, and the stability
of the drilled hole wall is judged using the concepts of minimum hole diameter and maximum mud depth. On the basis of elastic theory,
a calculation formula for the stability condition of the pore wall was established using the Mohr Coulomb yield criterion. Due to the
unloading effect after drilling, the plastic zone generated by the hole wall under lateral force and effective vertical stress can lead to
pile hole shrinkage or hole wall collapse. The stability of the hole wall in sandy soil areas is mainly manifested as hole wall collapse.
The concrete provided by commercial concrete manufacturers must comply with the relevant provisions of the “2011 Edition of the
Technical Specifications for Highway Bridge and Culvert Construction”, including a minimum cement dosage of 275 kilograms, an
alkali content of less than 1.8 kilograms, a chloride ion content less than the specified value, and the cement in the cement storage tank
at the back of the mixer must ensure that the temperature drops below 60 degrees before use. Once the pouring of concrete begins, it is
necessary to ensure that the concrete is continuously poured. Therefore, the manufacturer is reminded to make corresponding
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preparations. If the transportation time is long, technical measures must be taken to ensure that the concrete on site meets the pouring
requirements. The construction site cannot use direct water addition to increase the slump, to avoid the problem of insufficient concrete.
Before the start of pile foundation construction, technical and safety briefings must be conducted for the construction personnel, and
the personnel participating in the construction must meet the relevant qualifications. Untrained workers are not allowed to enter the site
for construction. All personnel entering the site must wear safety helmets, and winter construction is prone to icing problems. The
wellhead must be well protected from slipping. The processing of steel reinforcement cages is carried out in the steel reinforcement
processing plant and transported to the pile foundation location by transportation vehicles before drilling is completed. The main
requirements are that each steel reinforcement cage must be inspected and marked in advance to prevent misuse.

Keywords: bored cast-in-place piles; hole wall stability; research analysis
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