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Comprehensive estimation research on the bearing capacity of
post-grouting single bored pile in soft soil areas

HE Zhanhai, ZHANG Zhigiang, WANG Jieting, CHEN Xiangping,
GAO Chengcheng, HU Chaobin, QI Xufeng, ZHANG Changbin
(Tianjin Huakan Foundation Engineering Testing Co., Lid., Tianjin 300170, China)

Abstract: The post-grouting process of bored piles has been widely used in China because it can improve the bearing
capacity and reduce deformation. However, due to the large concealment of post-grouting construction, problems have
occurred in many engineering applications. A large number of practices show that the bearing capacity of a single bored
pile under the same condition often shows quite differences. Simply calculation according to the pile foundation
specification will make the calculated value significantly higher than the static load test results, which brings great
safety hazards to the construction project. The comprehensive estimation method proposed in this paper analyzed from
several aspects, bringing in the increase amplitude of bearing capacity y, the bearing capacity enhancement coefficient
£, and the cmprehensive impact factor A, covering the influence of various factors. The calculation formula is simple
and easy to understand and the method is convenient and feasible. Moreover, the results are close to the actual after the
application verification with high safety reliability, and good application effect.
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Table 1 Classifiation of post-grouting engineering categories
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Table 2 Grouting construction record for test piles
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Fig.1 Low strain curve before static load test
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Table 3 Compressive static load test results of
testing piles
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Table 4 Estimation process and results comparison of single pile bearing capacity of testing piles
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S3 353 @, 0.0 5090 0.30  0.51 7686 47400  29.34 1 6128 8833
S4 353 @.#FE+ 1.0 4370 0.16  0.27 5550 4440  10.54 0 4842 7780
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Table 5 Post-grouting record of added test piles

g OB K /Mpa 2 1L IE J) /MPa KT/ L
W /m R (Lomin)
S7Z1 35.3 0.6 2.0.24,K25.2.1 il 4.0.4.0,)K4.2.4.0 i 0.85.0.8,K 1.15.1.1 75
S72 35.2 0.6 i 2.0.2.3,K2.5.2.7 f4.1.4.2,JK4.2.4.0 ] 0.85.0.75, K 1.15.1.15 75
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Table 6 Estimation process and results comparison of bearing capacity of added test piles
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S7Z1 35.3 1.0 8 4770 0.35 1.39 7090 1.58(1.1a)

S72 35.2 1.2 7 4740 0.34 1.39 6980 1.65(1.2a)

S73 35.3 1.0 6 4770 0.32 1.54 7120 1.72(1.1a)
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Fig.2 Pile internal force test results: Distribution of

friction resistance in each soil layer
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Fig.3 The value of the ultimate bearing capacity of

a single pile using the comprehensive estimation

method vs. the actual measured value
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