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Predictions on shaft resistance of cast-in-place piles in the lower reaches
of Yellow River
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Abstract: To evaluate the applicability of the existing methods of pile shaft resistance based on static penetration test (CPT)
to cast-in-place piles in the lower reaches of Yellow River, four CPT methods and SPT tests in the literature were used for
prediction, and the results were compared with the results of the static load test. The results show that the Aoki method
significantly underestimates the total pile side resistance, the error between the calculation by the Philipponat method and
the LCPC method is small. But the error of the prediction result of pile side friction for soil layer is larger. The predictions
of the LCPC method and the pore pressure static penetration test method are better, but the four CPT methods are not as
good as the SPT test. Comparatively SPT test predictions are reliable both in data fitting and probability analysis. This
study can provide a reference for the calculation of pile shaft resistance of cast-in-place piles in the lower reaches of Yellow
River and similar soil conditions.

Key words: cone penetration test (CPT); cast-in-place piles; pile side friction; the static load test; standard penetration test
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Table 1 Parameters of test piles

S OBER BEAR/m MRS R/m AR E/m K /m

K1 #EFE#H 1600 18.84 -11.16 30
K2 #EEH 1600 14.40 -15.60 30
K3 EEME 1600 15.80 -14.20 30
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Fig. 1 Self-balancing static load test system
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Table 2 Stratigraphic characteristics of test pile K1 site

R ES EA JZ )% /m Kb fF/m Eitipa

QM O BFEFEL 12 17.28 PR, AT, RS, R, R IR L

QM @ ¥t 5.3 11.98 WG, M, FME, RIRRRPORGE,

QM ® kL 3.3 8.68 Y, REIKEE, UIvERSE, DIRRDEE.

Q™ @ Bt 2.6 6.08 EFRAE], JREIEHRL .

Q" ®  HEFL 15 4.58 A, LA, BT, REIn L.

Q! ® Wi 16 0.98 g%ﬁg&%g%?E%ﬁ%ﬁzyigm%E%ﬁE,

Q" @ il 13.1 -12.12 K, WA, SO, RRAR.
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Table 3 Physical and mechanical properties of soil layer at pile K1 site
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® gDk 27.4 1.87 — — 8.4 —

@ Wt 28.0 1.92 95.0 0.799 6.8 —

® W Rt 29.6 1.94 99.0 0.804 9.8 —

@ At 23.7 2.05 100.0 0.629 8.2 42.0

® WA+ 19.2 2.05 92.0 0.558 3.7 35.6
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Table 4 Pile shaft resistance of soil layers
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@kt 2.6 25 @ R+ 1.9 46 @b 3.7 39
Ok R+ 15 26 O EE L 5.5 36 ©Li 5.9 45
©mir 3.6 40 @i 5.0 45 @i 5.1 62
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Fig. 2 Predicted pile shaft resistance by different methods
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Fig. 4 Relationship between predicted values and measured values of five methods
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Table 5 Pile shaft resistance of soil layers
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