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A prediction on ultimate vertical uplift bearing capacity of PHC pile

in Quanzhou downtown area

ZHUO Wei-song
(Civil Engineering Departmens Fujian communications technology Colleges Fujian Quanzhou 350007, China)
Abstract; Based on the measured data of six field test piles in Quanzhou downtown area, the optimizing fit
analysis was conducted on the pile cap displacement curve of up drag for PHC Pile. Through software plat-
fom 1st0p, Levenberg—Marquardt was first combined with Universal Global Optimization—UGO as the
fitting method; then the six field test piles wem fitted by means of hyperbolic curve model, power function
model and cwmpound model of hypeibolic curve power function. The results showed that the fitting accuracy
of compound model of hyperbolic curve power function was the highest, and all its correlation coefficient R
was above 0.999 9. Besides, such model had a better fitting effect on the uplift of PHC Pile than that of
hyperbolic curve model and power function model. Generally, the error of calculated value and measured
value for up drag of PHC Pile grounded on the mathematic model was between—0.48 %] and 0.55%. Yet
compared with the value 1 400kN of ultimate vertical uplifi bearing capacity of a single pile from the test
report, together with the predicted result according to the fitting cuwe, the result was more or less im-
proved with the highest value 59. 13%. Thus, the pile cap displacement curve of up drag for PHC Pile was
fitted via the compound model of hyperbolic curve power function and the prediction was conducted on ulti-
mate vertical uplifi bearing capacity of a single pile, the result of which is relatively accurate and reliable.
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Tab. 1 Seil distributions mmain physical mechanics indexes and pile foundation parameters for test project sites
rl(kN°m ) wl% el% chkPa @) EsMPpa st On
1, I, kPa  /kPa  /kPa
1 18.5 - - - - - - - - - -
2—1 19.5 26.8 0. 761 155 027 26.7 141 5.75 160 15 -
3 16.0 64.2 1.704 264 1.31 6.7 6.2 1. 80 60 12 -
2—-2 19.5 2.6 0.804 15.6 0.39 24 13.7 5.28 170 55 -
4 18.4 - - - — - - - 190 60 6300
5 20.8 - - - - - - - 420 120 8 000
2
Tab. 2 Basic data for the test pile BB /n  HELHK
1.20 P
om  fm 2.87 | LKt
Z1 2007—7—4 500 20.5 C80
72 2007—7-6 500 181 C80
Z3  2007—7—9 500 20.0 C80
Z4 2007—7—11 500 2L5 C80 i
Z5 2007—7—14 500 22.3 C80 7]
76 2007—6-30 500 22.3 C80
12. 80 R
1 72 , 6
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Fig. 1 Diagrammatic section of test pile Z2
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Fig.3 The fitting chart for @-s curves of hyperbolic model, power function model, and
compound model of hyperbolic power function
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Tab. 3 Fitting results

¢ &) R, h Vg fi R, P P2 D3 P+ Ds R;
712 171.94 12.65 0.990 1 —0.0012 2. 14x 10° 0.57 0.998 7 348.49 0.59 —4204.19 0.04 0.41 0.9999
722 074.41 22.15 0.9860 —0.001 0 2.52X 10° 0.56 0.997 2 — 1 165.36 — 114.43 —266.01 9.27 0.24 0.9999
73220216 14.21 0.9920 —0.0013 1.43X 10° 0.57 0.998 8 4 494.03 4.63 —2341.28—0.0216.53 0.999 9
Z4 2 189.35 15.89 0.991 8 —0.0008 2.17x10° 0.58 0.9993 —3 668.44 828 —87018.11 0.45 0.02 0.999 9
7Z51794.25 9.00 0.988 1 —0.0098 8.45x10° 0.50 0.998 8 —3697.83 2L.71 —921.57 1.38 0.43 0.9998
76 1973.42 12.91 0.9890 —0.0133 1.26X 10° 0.53 0.9990 3 483.46  59.67 303.22  0.36 —3.830.9999

: R~ R\ Ry
4 72
Tab. 4 Comparisons among three models of the up— pull load fitting value for Pile Z2

fmm /kN N kN fkN

0. 00 0. 00 0.00 - 0.00 - 0. 00 -

1. 76 280. 00 152. 69 —45. 47% 243.01 —13.21% 279.21 —0.28%

4.20 420. 00 330. 64 —21. 28% 395. 17 —5.91% 422.32 0. 55%

7. 66 560. 00 533. 04 —4. 81% 552.92 —1.26% 559.29 —0.13%

12.04 700. 00 730. 50 4.36% 711.94 L.71% 696. 66 —0.48%

17.33 840. 00 910. 57 8.40% 872. 69 3.80% 842. 36 0. 28%

22.60 980. 00 1 .047.63 6.90% 1 012. 32 3.30% 980. 02 0. 00%

28.09 1 120.00 1 159.83 3.56% 1143. 17 2.07% 1123.48 0. 31%

32.95 1 260. 00 1 240.50 —1.55% 1 249. 83 —0.81% 1254.87 —0.41%

38.08 1 400. 00 1 311.53 —6.32% 1355. 12 —3.21% 1401.77 0. 13%
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Fig.4 Comparisons of relative error absolute value among three models of the up-pull load
fitting value for Pile Z2
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Tab. 5 Comparisons for model predicting results 4)
1 400kN,
fam , 59.13%.
/N /N
Z1  20.45 1400 222777 59.13%
72 38.08 1 400 1 459.69  4.26% [ ] ) . PHC
73 22.94 1400 1 686.94 20.50% L » 2008(8); 967 98.
74 24. 83 1400 1 864.07 33.15% 2 Rich;rds ’ ' (. . 2009 26
75 24.32 1400 1 961.09 40.08% (5); 189—201.
76 27.48 1 400 1.701.20 21.51% [3 (]
. 2001 (4); 206—217.
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