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Analysis of Bearing Characteristics of the Static Drill Rooted Nodular Piles
Under Tension and Compression
GONG Xiaonan'?, XIE Cai'?, SHAO Jiahan'?, SHU Jiaming’

(1.Research Center of Coastal and Urban Geotechnical Eng., Zhejiang Univ., Hangzhou 310058, China; 2.Key Lab. of Soft Soils and Geoenvironmental Eng.,
Ministry of Education, Zhejiang Univ., Hangzhou 310058, China; 3.ZCONE High-tech Pile Industry Holdings Company Limited, Ningbo 315000, China)

Abstract: The static drill rooted nodular pile is a kind of composite pile foundation by inserting the prefabricated nodular pile into the cemented
soil. The FEM models of the PGPN (pre-bored grouting planted nodular) pile under compression and tension were established using ABAQUS,
and the reliability of the model was verified by comparing the calculated load-displacement curves with the field test results. The axial bearing
characteristics of the pile were analyzed by using numerical calculation method. The results show that the bearing characteristics of the PGPN pile
under compression are better than that of pile under tension. The nodes along pile shaft can be closely combined with the surrounding cemented
soil and that nodes do not bear the load from the soil directly. The cemented soil along the pile shaft only transfers the shear stress between pipe
pile and soil. When S=60 mm, the pipe pile tip resistance accounts for 25.8% of the total pile tip resistance for pile under compression, and it ac-
counts for 16.6% of the total pile tip resistance for pile under tension, which is less than the load borne by enlarged cemented soil pile base. When
the nodular pile length ratio increases from 0 to 0.375, the ultimate bearing capacity of the pile under compression increases from 3 045 kN to
6 173 kN, and the ultimate bearing capacity of the pile under tension increases from 1 910 kN to 2 441 kN. At the same time, the enlarged pile
base resistance increases significantly. However, when the length ratio is increased from 0.375 to 0.625, the ultimate bearing capacity, total pile
shaft capacity, pipe pile tip resistance and enlarged pile base resistance are not improved obviously.

Key words: pre-bored grouting planted nodular pile; compressive pile; uplift pile; bearing characteristics; nodular pile length ratio
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Fig.7 Axial force of cemented soil along pile shaft
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Fig. 9 Effect of nodular pile length ratio on axial force
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Fig. 11 Effect of nodular pile length ratio on load shared

by skin friction and pile end resistance
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