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Prediction of bearing capacity of pile based on pile vibration parameters

and projection pursuit method
JIANG Jian—ping, WEI Jian—hua

(College of Ocean Environment and Engineering, Shanghai Maritime University, Shanghai 201306, China)

Abstract: Based on vibration parameters of pile and projection pursuit method, this paper carries out
a prediction analysis on the bearing capacity of pile. Taking the maximal value of impact pile driving force, the
maximal energy value of pile transferred by hammer, the maximal dynamic displacement of pile peak, the maximal
value of Zv, depth of pile in soil, pile diameter as independent variables, and bearing capacity of pile as dependent
variable, the prediction model of bearing capacity based on projection pursuit method is obtained. It is found that,
the relative error of prediction value (or fitting value)of bearing capacity of pile is +0.071 83%compared with the
observed value by dynamometry for 32 groups of independent variables training model, and the relative error were
+7.35297%, +6.011 21% respectively compared with the observed value by static test and dynamometry for
6 groups of independent variables validating projection pursuit model. The following conclusion can be drawn that,
the prediction model is accurate and credible, and the projection pursuit method is a better method, and it is worthy
to spread its application in the prediction analysis of bearing capacity of pile.
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3359 21.86 2.93 3201 24.4 500 2989 2989.498 4 0.016 675
3468 25.95 3.12 3015 26.0 500 2843 2843289 7 0.010 190
3672 30.85 2.74 3554 30.0 500 2957 2956.069 7 -0.031 460
3791 33.13 3.22 3879 30.4 500 3063 3062.994 5 -0.000 180
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2989.000 0 2989.498 4 3438.0973 30159450 —1210.4144 224707 2326.7825 -4.0626 -265.8810 0.5337 388.4601 -1.7675 -194.4082 1.3206
2843.0000 2843.2807 3267.1824 2842.1036 -999.9593  0.0393 2472.1050 13410 -783807 19054 583.6492 -2.3872 87368 0.2877
2957.0000 2956.0697 3814.8446 2977.851 8 —1380.1089 -14.8914 2530.3608 1.7506 -346.9577 -5.5734 3909222 -1.5233 -241.9879 -1.5448
3063.0000 3062.9945 4144.9555 30624143 -1611.0081 0.4906 2561.5781 -3.4275 -511.2866 3.5890 271.9643 -0.3443 -395.6607 0.2724
2893.0000 2893.3404 3801.2003 2903.6807 —1388.9721 -7.3825 24954906 5.6917 -361.4314 -6.7056 368.4763 -2.7729 -260.9266 0.829 0
1919.0000 1918.2481 2189.6515 19193186 -825.0792 10.2902 1376.1743 -4.1261 -207.8735 0.3935 152.3858 -6.6860 -229.0142 -0.942 1
1801.0000 1801.7273 2029.5412 1810.7210 -715.5647 4.6597 1357.6590 -10.9524 -130.3119 2.1596 207.2972 -1.5164 -157.2934 -3.344 1
1820.0000 1819.9535 2031.2426 1812.0529 -699.5679 -2.6537 1386.5602 0.9702 -112.9079 6.5816 230.7523 2.176 8 -135.5167 0.8258
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3122.0000 3121.3665 3621.3830 3108.7575 —1323.2649 6.6625 23742206 3.4648 -338.0048 -1.4214 347.6491 3.4840 -257.2591 0.4192
3220.0000 3219.6084 3848.1934 3181.7386 -1417.0129 153749 2506.9870 8.428 5 -380.3007 11.8741 358.0659 0.8074 -276.6897 1.3849
1887.0000 1887.7197 2347.0504 1941.9263 -840.5077 -32.2753 1556.4054 -17.6753 -181.3121 -10.396 3 233.0577 1.6380 -174.7878 4.5025
1803.0000 1803.6830 1963.9724 1801.5971 -643.3952 -2.8148 1396.5294 25190 -69.0832 1.1132 268.2384 -4.0903 -91.8488 5.3588
1842.0000 1842.2967 2203.1642 1863.0201 -873.4546 -23.7631 1308.8867 0.3796 -258.0755 2.0798 90.9481 0.2428 -287.8474 0.3375
2101.0000 2089.1896 2379.5872 2021.6998 -822.9236 14.6468 1630.4260 24.6914 -152.4996 11.1868 280.223 8 159924 -135.3568 0.9724
1931.0000 1930.4141 2109.2247 1937.7445 -630.6746 -4.1302 1609.2083 1.1853 -15.1649 -2.3492 381.0919 -2.7116 -59434 0.6755
2007.0000 2019.3274 2379.5621 2021.6542 -829.0473 -0.2119 16185287 10.3248 -160.0194 -2.5573 270.5390 -2.1607 -144.1401 -7.7217
2053.0000 2053.6375 25254660 2049.0903 -893.2591 6.2680 1698.0417 3.5176 -190.9704 -4.7729 272.3232 0.1894 -161.4054 -0.6549
1814.0000 1817.3828 2259.3982 1821.4358 -776.0874 7.7011 1553.2049 -16.7890 -134.4471 43436 2689141 -3.6291 -129.9445 4.3204
1932.0000 19292095 2427.0105 1967.5021 -857.7148 -44.0914 1631.8202 259240 -178.062 1 —-12.164 5 260.634 1 —-6.266 6 -159.7374 —-1.694 2
1901.0000 1901.166 1 2359.2475 1958.9478 -854.9174 -454795 1546.1891 -14.1106 -194.5944 -3.1357 219.2478 2.2143 -188.9481 2.7299
1819.0000 1819.1789 2216.8344 1822.2003 -806.1731 12.7769 1444.0286 -53421 -179.9784 -11.172 8 196.868 2 -1.4362 -191.078 1 2.1528
1981.0000 1981.1982 2167.7769 19947582 -682.6105 -8.5825 1596.5095 -7.6826 -55.8788 1.6142 3449133 43506 -47.4574 -3.2596
2020.0000 2016.9680 2327.1680 1961.0371 -748.3954 413263 16924646 62060 -83.8913 3.89019 354.8472 1.7697 -59.5000 2.7370
2131.0000 2129.2340 2604.288 1 2131.2578 -933.5322 39419 17332716 -8.5035 -212.5984 2.6788 266.8133 -4.8648 -177.2462 4.723 8
2031.0000 2032.2489 2374.8191 2010.3492 -758.0338 34.0151 1737.3450 -9.8277 -82.0124 3.1061 370.9557 -3.2609 -50.4269 -2.1330
2010.0000 2009.4359 2497.8172 2022.7502 -879.8416 -13.2539 1685.2622 9.8146 -183.6411 -8.9984 274.0541 3.1388 -156.3209 -4.0153
2028.0000 2028.194 1 2468.9830 2005.6666 -901.3882 13.7365 1609.4873 14166 -215.6412 4.1501 223.6777 2.8261 -199.2438 0.398 2
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