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' ’ Fig.1 The MDOF model of pile
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c= JE/p (m/s). M{u(t)}+ Clu(t)}+ K{u(t)} = {0] (2)
ki= ko= ooz kpt= ko= k,
2003 0606 Mi= M= o= M= Mu= M,
' Ci= Cr= .= Cp1= Cp= C (3)
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Tab.1 The frequency and the modal of pile

i w; (Pi Y (PL (2) gpi(_’)) (Pi(4) @i(S) (Pi(6) @i(7) (Pi (8) ‘Pi 9) ‘Pi (10)
1 2.99 0.15 0.29 0.44 0. 57 0. 68 0.78 0.87 0.93 0.97 1. 00
2 890 -04 -08 -1.00 -1.0 -08 -04 0.00 0.44 0. 80 1. 00
3 1461 -0.68 -1.0 -0.78 =-0.15 0. 57 0.98 0. 87 0.30 -04 -0093
4 2000 - 1.00 - 1.00 0.00 1. 00 1. 00 0.00 - .00 - L00 0. 00 1. 00
5 2494 -1.00 - 0.4 0.80 0. 80 - 04 - 100 0.00 1. 00 0.4 - 080
6 2.32 - 1.00 0.15 0.98 -0.30 - 0280 0.44 0. 89 - 057 -078 0. 68
7 33.05 0.93 - 0.68 -0.44 1. 00 - 030 -078 0. 87 0.15 - 0.98 0.57
8 3.4 - 0.78 1.00 -0.4 -04 1. 00 - 0.80 0.00 0. 80 - 100 0.44
9 3822 - 0.57 0.87 - 0.98 0. 68 - 015 -04 0.87 - 1.00 0.78 - 0.30
10 39.55 - 0.30 0.57 - 0.78 0. 93 - 100 0.98 - 0.87 0. 68 - 0.4 0.15
. ki = kaee= ko= 400 kN/m
|r1(m,|ki)|<5 (20)
10) (11 Mi= My= M= 1000 kg,
’ (10) (11) K re1= c2= o= 100N-* s/m.
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Tab.2 The values of the former three frequency to
s the change of the stiffness
w; W, W, w3
k1 10% 2.95 8. 81 14. 48
ko 10% 2.96 8.84 14. 58
1 , 10
, : (21) ki
3 3
Tab.3 The values of the former three modal to the change of the stiffness
“Pi(l) gpi(Z) gpi(3) q:i(4) gpi(5) q:i(ﬁ) gpi(7) . ®) P ) gpi(lo)
k1 ¢ 0. 164 0. 308 0.446 0.573 0. 688 0. 788 0. 871 0.935 0.978 1. 000
¢, - 0,484 -0.825 - 1.000 -0.993 - 078 - 0.426 0.016 0. 455 0. 806 1. 000
10% ¢3 - 0727 - 1.000 - 0.743 - 0.104 0. 595 0. 982 0. 854 0.278 - 0.443 - 0.932
ko ¢ 0. 147 0. 308 0.445 0.573 0. 688 0. 788 0. 871 0.935 0.978 1. 000
¢, - 0.431 - 0.817 - 1.000 - 0.985 - 0.791 - 0.433 0.010 0. 452 0. 805 1. 000

10% 3 - 0658 - 1.000 - 0.776 - 0.140 0. 571 0.978 0. 865 0.292 - 0.437 - 0.933
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Fig.2 The sensitivity of the frequency response function to
the change of the stiffness
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The Sensitivity Analysis of Vibration Parameters on Pile

ZHANG Jiar guo', ZHANG Jiarr lin', XIE Jiarr hua’
(1. School of Architedure and Civie Engineering, Xiamen University, Xianen 361005, China;
2. The Comstruction Safety and Quality Supervision Station of Xiamen, Xiamen 361003, China)

Abstract: In this paper, the pile is simplified to a discrete MDOF system, and the longitudinal vibration parameters on
pile are analyzed. The sensitivity of the vibration parameters due to the change of the stiffness is deducted mathematical
ly. These parameters include the frequency, the model, the frequency response function and the response in frequency
field. As a result, the sensitivity of the frequency due to the change of the stiffness is very low and that of the model is
also low except on the node; the sensitivities of the frequency response function and the response in the frequency field on
the change of the stiffness are strong. An example is worked out and the results indicate that the conclusion is accurate
and the two parameters can be used to diagnose the default on the pile.
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