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Research on flexural mechanical properties of pile

foundation with steel sleeve grouting section
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Abstract: In response to the vulnerable problem of high-piled wharf pile foundations in marine environments,
although steel sleeve grouting technology has the potential for reinforcement, the bending design lacks theoretical
support. Through experiments and theoretical modeling, the research aims to reveal its mechanical properties and
failure mechanisms, propose quantitative calculation methods, and support the improvement of engineering safety.
The experiment used four different parameters of steel sleeve grouting reinforcement PHC pipe pile specimens,
with key variables including grouting material thickness (40, 50, 60 mm) and steel sleeve thickness (5, 8 mm).
Through graded loading and monitoring of the load-strain response, the results indicate that increasing the
thickness of both the grouting material and the steel sleeve can improve the flexural performance, and the
strengthening effect of the steel sleeve thickness is more significant. Furthermore, the calculation formula for
flexural bearing capacity is derived based on the plane section assumption. Experimental verification shows that
the error is only 2. 16%—6. 58 %, indicating satisfactory reliability. The research results provide a theoretical basis
and quantitative calculation method for the application of steel sleeve grouting technology in the flexural design of
pile foundations, which has important reference value for improving the safety and accuracy of the repair and

reinforcement of high-piled wharves and similar engineering structures.
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Tab.1 Parameters of test specimens

X PR/ VESRL WER MER
i mm JEEBE /mm AMZ fmm B¥ L /mm
A-1 8 000 40 390 5
A-2 8 000 50 410 5
A-3 8 000 60 430 5
B-1 8 000 40 396 8
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Fig. 1 Section of the specimen
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Tab.2 Mechanical property parameters of steel

1k FPEART JiE R R P hL _

R GPa MPa )% /MPa 8
WER 206 235 370 0.3
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Tab.3 Mechanical property parameters of
grouting material and concrete
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GPa MPa MPa MPa

SR 38 43.9 2.35 105. 1 0.2

PHC HEWNIREELE 40 35.9 2.22 80.0 0.2
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Tab.4 Parameters of test pipe piles
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mm mm mm mm (kN-m) kN
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A-2 5 50 400 320

6 120

A-3 5 60 440 352
B-1 8 40 560 448
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Tab.5 Test results of pipe piles in grouting section

RS R BRAT kN B5 I BERE /mm
A-l 334 67.89
A-2 389 69. 11
A3 428 68.98
B-1 486 70. 83
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Fig. 4 Internal failure morphology of test specimens
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Fig. 5 Load-midspan deflection curves of test specimens
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Fig. 6 Load-strain curves of test specimens
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Fig.7 Strain distribution curves of midspan section
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Tab. 6 Comparison between calculated and test ultimate
bending moment
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