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Fig. 3 Simulation for stress wave propagation in pile
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Tab.1 Defect parameter for model pile
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Fig. 4 Numerical simulation for bulge model pile
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Fig. 5 Predictien for model pile by artificial neural net
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Tab.2 Parameter of soil surrounding pile

/
/
10°Pa (10°kg- m™7) G
1.2
Soil_L1 75 0.3 1.90 0.16 10 g ®
0.8 [
Soil_2 54 0.3 1.60 0.40
o , 06 — PITS: 3 4%
Soil 3 300 0.3 2.00 0.40 > 04 o 47 FRICBCABEL (w =0, w =2512,
* 02 9Layers)
Soil_4 135 0.3 1.86 0.40 '0 ) ) )
SoilL5 90 0.3 1.75 0.40 > e
04 1 L 1
Soil_6 150 0.3 1.88 0.40 0 0.010 0.020 0.030 0.040
t/'s
Soil _7 300 0.3 2.28 0.20
Soil_8 300 0.3 1.93 0.50 6
(a) ; (1) PIT
Soil_9 350 0.3 2.33 0.30
Fig. 6 Numerical simulation for good engineering pile
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Tab.3 Engineering pile data for numerical simulat ion m
1 24 0.5 28 24 0.5 7 0.40
2 30 0.5 29 24 0.5 10 0.40
3 32 0.5 30 24 0.5 13 0.40
4 34 0.5 31 28 0.5 6 0.40
5 37 0.5 32 28 0.5 9 0.40
6 24 0.5 7 0.60 33 28 0.5 12 0.40
7 24 0.5 10 0. 60 34 28 0.5 15 0.40
8 24 0.5 13 0. 60 35 30 0.5 8 0.40
9 28 0.5 6 0. 60 36 30 0.5 8 0.45
10 28 0.5 9 0. 60 37 30 0.5 10 0.40
11 28 0.5 12 0. 60 38 30 0.5 10 0.45
12 28 0.5 15 0. 60 39 32 0.5 8 0.40
13 30 0.5 8 0. 60 40 32 0.5 11 0.40
14 30 0.5 10 0. 60 41 32 0.5 14 0.40
15 32 0.5 8 0. 60 42 32 0.5 17 0.40
16 32 0.5 11 0. 60 43 34 0.5 9 0.40
17 32 0.5 14 0. 60 44 34 0.5 9 0.45
18 32 0.5 17 0. 60 45 34 0.5 11 0.40
19 34 0.5 9 0. 60 46 34 0.5 11 0.45
20 34 0.5 11 0. 60 47 34 0.5 13 0.40
21 34 0.5 13 0. 60 48 34 0.5 13 0.45
2 34 0.5 15 0. 60 49 34 0.5 15 0.40
23 37 0.5 7 0. 60 50 34 0.5 15 0.45
24 37 0.5 10 0. 60 51 37 0.5 10 0.40
25 37 0.5 13 0. 60 52 37 0.5 13 0.40
26 37 0.5 16 0. 60 53 37 0.5 19 0.40
27 37 0.5 19 0. 60
m/s, 0.5 m, 10.6 m, 0.18. e
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Fig. 8 Prediction for engineering pile by artificial neural net
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The Numerical Simulation for the Low Strain Dynamic Integrity Testing

and Its Application in Quality Diagnosis of Foundation Pile

ZHANG Carrhui', YANG Shao giang', ZHAN G Jiarrlin', XIAO Neng biao®
(1.School of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, China;

2. Xiamen Hongye Engineering Construction Technology Company Limited, Xiamen 361004, China)

Abstract: The 3 D finite element method (FEM) of structural dynamic mechanics is employed to simulate the low strain dynamic re-

sponse by pile integrity tester ( PIT) for piles of several defect types. The numerical results are obtained for the model piles free of

soil and engineering piles surrounded with soil. T he soil damping is modeled by the structural dam ping coefficients of local elements

and the resulting numerical database is used to produce the learning samples for the artificial neural net (ANN) to diagnose the pile

quality. In the numerical examples, the approach are examined by the simple good pile and the typical model and engineering piles.

Then the responses of more than 150 model piles and enginnering piles of several defects types are computed. In addition, they are

used as the ANN learning samples to predict the integrity of actul model pile and engineering pile. The satisfactory results indicate the

approach is effective.

Key words: numerical simulation; finite element method; foundation pile; dynamic integrity testing; quality diagnosis



