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ANALYSIS OF 3D EFFECT OF DYNAMIC TEST ALONG PILE TIP

WANG Xuefeng', CHEN Pei', HUANG Yihai®>, GAN Yi'
(1. School of Civil Engineering and Mechanics, Huazhong University of Science and Technology, Wuhan, Hubei 430074,
China; 2. Jingmen Technical College, Jingmen, Hubei 448000, China)

Abstract: Testing results of piles under low strain integrity are normally interpreted using one-dimensional stress
wave theory. While one-dimensional stress wave theory is acceptable for pile-driving analysis, the responses of
piles integrity tests can not be adequately simulated when the hammer and the incident wave length are small in
relation to the diameter of the pile. Extensive parametric studies are performed using one-dimensional and
three-dimensional(axisymmetrical) wave equation models respectively. Considering the calculation precision and
efficiency, the axisymmetrical system of COMSOL Multiphysics is used to simulate the process of pile’s dynamic
test. The main three-dimensional effect lies in the oscillating degrees of velocity curves and the time of reflected
wave. Under the conditions of different hammers, wave lengths and pile diameters, the three-dimensional dynamic
effect is analyzed. Moreover, some suggestions about how to avoid three-dimensional dynamic effect are put
forward.
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Table 1 Comparison of 1D and 3D model results
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FRIS AR 3.93 7.86 3.50

A 3.93 0.00 7.83 0.0l  3.50 0.00

D=1.0m  4.05 3.05 6.90 11.90 3.45 1.46

D=08m  3.96 0.76 7.50 421 3.45 1.46
=4

D=0.6m  3.95 0.51 7.80 0.38 3.45 1.46

D=04m  3.93 0.00 7.85 0.26 3.50 0.00
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Table 2 Parameters of model

bIIPSS

o L/m D/m 7/ms d/m a o o
1 10 0.8 1.0 0.04 0.050 4.38 12.50
2 10 0.8 1.0 0.30 0.375 4.38 12.50
3 10 0.8 1.0 0.80 1.000 4.38 12.50
4 10 0.8 0.5 0.04 0.050 2.19 12.50
5 10 0.8 4.0 0.04 0.050 17.52 12.50
6 3 1.6 1.0 0.08 0.050 2.19 1.88
7 3 0.8 1.0 0.04 0.050 4.38 3.75
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Table 3 Longitudinal wave velocities at different positions

m/s

AL A

WA P i
0 0.3R 0.6R 1.0R e
1 3333 3390 3448 3448 3500
2 3333 3333 3448 3509 3500
3 3448 3448 3448 3448 3500
4 3333 3390 3448 3604 3500
5 3125 3571 3571 3571 3500
6 3000 3333 3429 3750 3500
7 3000 3158 3333 3529 3500
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Fig.9 Velocity curves with different hammers
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