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Abstract

An intake well structure of a Middle East project, located in the intertidal zone, employed a special
construction method of “full-length steel casing support without slurry wall protection” for secant
piles. This paper systematically identifies five key problems encountered during the implementa-
tion of this method, following the construction sequence: (1) Casing Installation Phase: Difficulty in
ensuring absolute verticality and centering of long casings in ultra-soft soil layers; (2) Drilling and
Hole Formation Phase: Inefficient drilling and excessive tool wear due to uneven hardness of the
limestone layer, compounded by the stringent requirements for high-strength plain concrete piles
(C40/C50); (3) Reinforcement Cage Installation Phase: Difficulties in cage positioning and ineffec-
tive control of concrete cover within the confined casing space; (4) Casing Extraction Phase: Loss of
concrete volume due to leakage along the outer wall of the casing during its extraction; (5) Excava-
tion and Subsequent Structure Phase: The designed “shotcrete lining with planted rebar and mesh”
method became inapplicable due to pile deviation, failing to guarantee a uniform 100 mm thick lin-
ing. Corresponding on-site technical countermeasures are elaborated, including bidirectional real-
time monitoring and micro-correction during casing installation, dynamic adaptation from a tool
library, application of prefabricated high-strength spacer blocks, anti-leakage control and real-time
compensation during casing extraction, and the innovative “base footing bench method.” This
method reconstructs the construction datum plane to systematically restore the design thickness
and integrity of the lining structure, while objectively resulting in a loss of approximately 5% of the
well’s capacity. Engineering practice shows that this sequential problem-solving approach effec-
tively addressed the construction challenges while ensuring structural safety and functionality,
providing systematic and pragmatic experience that includes technical-economic trade-offs for sim-
ilar pile foundation projects in extreme geological conditions.
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