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Accuracy of pile capacity from static analysis
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Abstract

This research evaluates accuracy and precision of pile
capacity calculation by Meyerhof (1976) method by calibrating
the predictions with results of static and dynamic pile load tests

for piles with their tips embedded in sand.  The skin friction

predictions are calibrated with results of dynamic pile load tests.
The end bearing predictions are calibrated with results of static
and dynamic pile load tests.  The study finds that pile
capacities from dynamic pile load tests are 63% and 68% of
those from static pile load tests for bored and driven piles,
respectively.  The calculated end bearings are 21% and 52%
of actual end bearings for bored and driven piles, respectively.
The calculated skin frictions are 42% and 54% of actual skin
frictions for bored and driven piles, respectively. The
calculated ultimate pile capacities are 34% and 59% of pile
capacities from static pile load tests. It is also found that the
calculated skin frictions are more precise than the calculated
end bearings.  The end bearings have COV of 0.88 and 0.74 for
bored and driven piles, respectively.  The skin frictions have
COV of 0.46 and 0.32 for bored and driven piles, respectively.
Finally, the proposed factors of safety are 5, 1.5, and 2.5 for end

bearing, skin friction, and ultimate capacities, respectively.

Keywords: pile capacity, pile load test, accuracy, precision,

factor of safety
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No. | Case No. Fandn Dimension (m.) ANE” (M.)
1 B1 AynIUIINg ® 0.80 a8

2 B2 NFUNN © 0.50 20
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11 D5 LD 0 0.35 x0.35 21

12 D6 PHAILN 0 0.45 x 0.45 21
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No. Case No. Our Dynamic pile load test (tons) Static Analysis (tons) fdsasevaaandy (tons)
o) Qo Qe Qunt Qs Ousi Ousi Oior Dicr Our
1 BL 2217 126 716 841 83 345 387 1501 716 2217
2 B2 155 37 114 151 50 73 98 a1 114 155
3 B3 2836 228 1522 1750 145 1115 1187 1314 1522 2836
4 B4 3028 361 1544 1905 463 479 710 1484 1544 3028
5 B5 2108 273 1322 1595 as4 365 592 786 1322 2108
6 B6 1478 259 1138 1397 254 278 405 340 1138 1478
7 D1 315 72 183 255 129 121 251 132 183 315
8 D2 608 73 249 322 34 172 205 359 249 608
9 D3 a62 92 216 308 137 91 227 246 216 a62
10 D4 232 7 173 250 137 107 244 59 173 232
11 D5 279 61 175 236 183 a5 229 104 175 279
12 D6 237 88 129 217 296 61 357 108 129 237
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6. dndrulaanny

nsiasiendndiulasndeldauyfigiunisadalag auynis
nszaefwuUUNg (Normal distribution) dnaauszninemiifuin
#sieA193s TaglviArveayadoyail 99.73% Fsilveutamviriy
Aade (Mean) T 35.0. Wuveuwndmsudndiutasnde

A19197 4 wansAnERAvesdnduesdenanduainnis
funaiieuierdeiwesandudmiuanduaydarstunsiy
TnefiAadsii 0.50, 0.45, way 0.57 A wsuussduiivatewa@ndy, uss
Foamuinandy, uaridszdovenandumudisu Tnefidle
COV WinAv 0.88, 0.46, wag 0.28 mua1nu  A1dadiulasniey
(F5) 1§90 Aade (Mean) + 35.D. fio 1.83, 1.06, uaz 1.06 34

Wugll 2, 1.5, kay 1.5 mudiau
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No. Project Bore pile in sand
0154 Qs 0,50, 0,540,

1 B1 0.06 0.48 0.51
2 B2 1.22 0.64 0.81
3 B3 0.11 0.73 0.72
4 B4 0.31 0.31 0.49
5 B5 0.58 0.28 0.51
6 B6 0.75 0.24 0.38
Mean 0.50 0.45 0.57
SD. 0.44 0.20 0.16
Cov. 0.88 0.46 0.28
Mean +3S.D. 1.83 1.06 1.06
F.S. 2 1.5 1.5
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1.5, uag 2.5 uansu
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No. Project Driven pile in sand
Op54/ Opcor i/ O cor Q.54 Qur

7 D1 0.98 0.66 0.80
8 D2 0.09 0.69 0.34
9 D3 0.56 0.42 0.49
10 D4 2.33 0.62 1.05
11 D5 1.77 0.26 0.82
123 D6 2.75 0.47 1.51
Mean 1.41 0.52 0.83
S.D. 1.04 0.17 0.42
COov. 0.74 0.32 0.50
Mean+3S.D. 4.53 1.02 2.08
F.S. 5 1.5 25
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