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Study on drivability analysis method of large-diameter
steel pipe piles based on CPT
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Abstract: In offshore engineering, large-diameter steel pipe piles are often installed with hydraulic hammers.
Accurate analysis of pile drivability is of great significance in practice. In order to study the relationship between
cone tip resistance of cone penetration test( CPT) and unit of hammering energy, the resistance to energy ratio was
defined as the ratio of unit of equivalent cone tip resistance to unit of hammering energy resistance by converting
cone tip resistance into unit equivalent cone tip resistance. Based on 9 sites, 72 steel pipe piles driving records and
CPT test results, the relationship of resistive energy ratio with depth in different soil layers (silt, sand and clay)
was discussed, and a method based on CPT cone tip resistance was proposed. The results show that the variation of
unit equivalent cone tip resistance with depth is consistent with that of unit of hammering energy with depth, but the
change of resistance to energy ratio with depth in different soil layers are different. The relationship between the
resistance energy ratio and depth in different soil layers was obtained, and it was possible to obtain the unit of
hammering energy required for pile driving directly from the cone tip resistance of CPT. The method proposed in
this paper is verified with an example in practice, and the results show that it is feasible. Because only the CPT
cone tip resistance is needed to calculate the unit of hammering energy with the proposed method, it could be used

to quickly evaluate the drivability of piles.
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and the unit of hammering energy
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Fig.2 Variation of the unit equivalent cone tip resistance

and the unit of hammering energy with depth

G AR RHEIR B T I AHSE R BN 0.793 , Gt
RE BB ARAR G, 5 2K L B AF T RO R R 55 5

— BN, I AT LIS A A HE AR B ) Q5 A ol fiE

CPT HEARBH ST BRI AR S T S WA [R] 2 Hh B S8 HE SRR ) Q5 PR ey BE B S &, AR SE X
TRHBELL, BISAA FR T R B G PR S5 S5O HE QB I ) LU AHL, BELBE LU BETR BE A2 AL RO SC R ANTEL 3 o, il &) 3 ol
0, >R HIBHRE LU RS 55 L BA A SR HE R B Ty Q, FETR BE A9 B 3, (H2 AN W) L )2 B BHLRE L 9B AF e 22 5, HL
RXF 22 S FITERBEAT G

B R e/ A A RCHE SRR 1/ (k) Pa)

000 0.1 0.2 0.3 0.4 05
e
20} e LS
"
=} A
B40} :&f
IS ““ A ?A‘
60} ‘gh
A AAA}AA AAk
A A At ap
ol N

B3 HEurEmEstttlETRRENTH

Fig.3 Variation of the resistive energy ratio of a pile with soil depth
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Fig.4 Variation of the resistive energy ratio of sand layer with depth
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