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Prediction of the Ultimate Load Capacity
of a Single Concrete Pile in Clayey Soil

Dr. Rami Alabdeh

O ABSTRACTO

This research is an attempt to establish a preliminary database on
the experiments of static loading on the concrete piles applied in
clayey soils. The research was based on the analysis of a large
number of curves of the numerical load experiments on the
ABAQUS numerical program after calibration on a field
experiment, and study of changing the value of parameters such as
Yong coefficient, cohesion and others. Based on the results, a
preliminary experimental relationship was proposed to calculate the
ultimate load capacity of the pile in clayey soil and suggested an
equation for the regression curve of the experiment with one of the
above soil parameters. The results were compared with the common
methods used to estimate the ultimate load of the pile. The proposed
equations offer easy and simple method to draw the load curve and
estimate the ultimate load of the pile and can be considered as an
introduction to follow-up research development to include other
types of soils.

Key words: Concrete Pile, Clayey Soil, Finite Element Method
(FEM), Pile Load Capacity, Static Load Test.

*Assistant Professor - Department of Geotechnical Engineering - Faculty of Civil
Engineering -Tishreen University — Lattakia— Syria.
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L/D 10 11 12 13

¢ E |C _ N N N B B N N

A*107 | B*107 | A*107° | B*107® | A*107° | B*10° | A*107* | B*107®
(°) | (MPa) | (kPa)
15 10 |10 6.344 | 7.420 | 7.332 | 6.170 | 5.820 | 5.097 | 3.850 | 7.680
17 13 |9 5.276 | 7.296 | 6.119 | 6.105 | 4.906 | 4.953 | 2.740 | 8.000
19 16 4.268 | 7.751 | 4.882 | 6.534 | 4.218 | 5.004 | 2.220 | 8.150
23 | 22 |6 3.091 8.457 | 3.264 | 7.648 | 3.038 | 5.493 | 2.130 | 7.940
15| 20 |15 3.333 | 4.760 | 3.602 | 4.038 | 3.289 | 3.063 | 2.730 | 4.030
17 | 26 |14 2.535 | 4.857 | 2.748 | 4.156 | 2.532 | 3.144 | 2.370 | 3.920
19 | 32 |13 2.160 | 4.831 | 2.422 | 4.135 | 2.200 | 3.122 | 2.260 | 3.770
21 38 |12 2.311 4.463 | 2.269 | 4.066 | 2.213 | 2.961 | 2.160 | 3.670
23 | 44 |11 2.303 | 4.274 | 2.187 | 3.957 | 2.426 | 2.748 | 2.320 | 3.480
25 | 50 |10 2.352 | 4.027 | 2.325 | 3.743 | 2.339 | 2.689 | 2.550 | 3.180
15| 50 |20 1.855 3.499 | 1.785 | 3.103 | 1.899 | 2.230 | 1.820 | 2.780
17 | 60 |19 1.960 | 3.183 | 1.685 | 2.955 | 1.782 | 2.143 | 1.840 | 2.620
19 | 70 |18 1.895 3.045 | 1.722 | 2.818 | 1.802 | 2.025 | 1.680 | 2.570
21 80 |17 1.914 | 2.868 | 1.821 | 2.651 | 1.867 | 1.896 | 1.950 | 2.310
23 | 90 |16 2.222 | 2.569 | 1.970 | 2.464 | 2.000 | 1.765 | 2.160 | 2.110
25 | 100 |15 2.295 2.416 | 2.167 | 2.280 | 2.345 | 1.582 | 2.430 | 1.910
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(3)dsaal) cdati
14 15 20 30 40 50
A*107 | B*107° | A*107 B*10° A*107| B*103 A*1073 B*107? A*10° | B*107 | A*107 | B*107°
3.912 | 7.286 | 3.542 | 7.570 | 4.385 | 5.721 7.330 | 5.720 | 8.518 | 5.618 | 8.718 | 6.185
3.193 | 7.153 | 2.466 | 7.935 | 2.721 | 6.369 | 7.280 | 4.930 | 8.039 | 5.067 | 8.978 | 5.838
2.491 | 7.379 | 1.804 | 8.336 | 2.517 | 6.463 | 6.750 | 4.690 | 7.885 | 5.050 | 8.845 | 5.700
2.094 | 7.602 | 2.118 | 7.670 | 2.054 | 6.809 | 5.980 | 4.520 | 7.641 | 4.998 | 8.700 | 5.396
2.676 | 3.910 | 2.305 | 4.167 | 2.995 | 3.124 1.760 | 4.680 1.483 | 4.694 | 0.942 | 5.670
2.752 | 3.553 | 2.253 | 3.882 | 2.514 | 3.310 1.950 | 4.150 1.854 | 4.003 | 1.242 | 4.900
2.601 | 3.398 | 2.213 | 3.687 |2.216 | 3.312 | 2.280 | 3.620 | 2.102 | 3.554 | 1.533 | 4.308
2.408 | 3.350 | 2.143 | 3.568 | 2.405 | 3.142 | 2.150 | 3.390 | 2.056 | 3.364 | 1.957 | 3.752
2.607 | 3.144 | 2.198 | 3.413 | 2.409 | 3.018 | 2.340 | 3.240 | 2.191 | 3.180 | 2.339 | 3.357
2.538 | 3.078 | 2.308 | 3.241 | 2.778 | 2.757 | 2.490 | 3.060 | 2.490 | 2.935 | 2.503 | 3.145
2.009 | 2.573 | 1.721 2.767 | 1.659 | 2.479 1.720 | 2.710 1.414 | 2.667 | 1.685 | 2.740
1.915 | 2.465 | 1.797 | 2.567 | 1.644 | 2.360 1.790 | 2.480 1.895 | 2.323 | 1.849 | 2.534
1.925 | 2.332 | 1.669 | 2.462 | 1.719 | 2.220 | 2.000 | 2.280 1.827 | 2.202 | 2.078 | 2.308
1.891 | 2.231 | 1.967 | 2.240 | 2.030 | 2.002 | 2.250 | 2.080 | 2.128 | 2.023 | 2.258 | 2.122
2.009 | 2.083 | 2.087 | 2.085 |2.191 | 1.857 | 2.300 1.950 | 2.333 | 1.873 | 2.493 | 1.945
2.239 | 1.906 | 2.185 1.950 | 2.288 | 1.748 | 2.460 1.790 | 2.489 | 1.753 | 2.636 | 1.805

ol L/D dsal Al Al da

rass byl Jiple sl 32l S=A.e®Y iaidl ojall dsles Pla e

In(S) = In(4.e2?)=In(s) = In(4) + In(eB?)

In(S) =In(4) + B.Q
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