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Table 1  Displacement responses of the 2-DOF system
time ¢ /s maximum
method At /s displ.
0.2 0.4 0.6 0.8 1.0 error e /%
X 0.000 470 0.007 885 0.039 505 0.116 976 0.253 439 -
exact solution
Xy 0.039 548 0.282 357 0.800 647 1.489 892 2.106 276 -
001 X, 0.000 471 0.007 886 0.039 506 0.116 975 0.253 437 0.178 5
RBFA ' Xy 0.039 550 0.282 361 0.800 653 1.489 897 2.106 277 0.003 9
0.05 X 0.000 471 0.007 880 0.039 486 0.116 936 0.253 377 0.279 6
’ Xy 0.039 449 0.282 177 0.800 423 1.489 658 2.106 026 0.2522
X 0.000 426 0.007 532 0.038 434 0.114 916 0.250 571 9.410 2
PTSIM 0.01
Xy 0.036 916 0.274 260 0.788 794 1.479 749 2.104 527 6.657 1
0.0 X 0.000 472 0.007 895 0.039 519 0.116 978 0.253 399 0.5322
.01
Xy 0.039 585 0.282 367 0.800 541 1.489 569 2.105 679 0.091 7
NM
0.05 X 0.000 534 0.008 129 0.039 893 0.117 224 0.253 072 13.775 0
' Xy 0.404 560 0.282 682 0.798 644 1.484 640 2.098 377 2.2950
0.0 X 0.000 474 0.007 900 0.039 524 0.116 972 0.253 371 0.958 0
.01
X, 0.039 529 0.282 260 0.800 396 1.489 419 2.105 508 0.049 0
WN
0.05 %y 0.000 559 0.008 237 0.040 017 0.117 148 0.252 528 19.033 2
’ Xy 0.039 146 0.280 235 0.795 776 1.482 518 2.098 249 1.017 0

i/(m-s7?)

6 8
t/s

(a) JinidipE
(a) Acceleration
B WA R 0.05 s B AR SC7 iR A B st B2 70 2 3l B2

The results of acceleration and jerk with the present method for Az = 0.05 s

Fig. 1
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£ A S sh ORI .
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H e | REJC R R W2 A [ 535 R

M = diag[153 170 170 170 170

u/(m-s)

170 183],
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(b) 2ZhE
(b) Jerk

(15)
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(¢) The absolute acceleration

(d) 4axfzashps
(d) The absolute jerk

B2 Ay o AR

Fig. 2 The seismic load and some of the calculation results
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HEIFEL 0.001 025 KR A8 BB o K 2

<o~ RBF-A method

10 4th-order precise Runge-Kutta method 0.20 - -
AN & A g
7o ' A A PR 40
/3 A P WY PV
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B AR ST Bt B 2 &

Fig. 3 The comparison of the displacement results with the RBF-A method for A¢ = 0.1 and the 4th-order

precise Runge-Kutta method for At = 0.001, and the jerk results with the present method
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[F] 78 © A 29 S5 R Bl B, S =B B R 450 % (0) == 0.5° IR (16) B B I
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A ARG bz s 220 () Lt Dy R B AT AR SO v G RIS ] B Ay 20, IFE] ] B R 0.1, @ (2) FH
E(r) RHERF 1 MFERIE, SRAGM T8 10.242 2, 5 V05K 41 Runge-Kutta 155K 1511
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A Numerical Method for Calculation of

Structural Jerk Responses

LI Yan-ting, XU Ji-qing, XU Xi-bin, PU Yan-ru
(1. School of River & Ocean Engineering, Chongqing Jiaotong University,
Chongqing 400074, P.R.China;
2. National Engineering Research Center for Inland Waterway Regulation
( Chongqing Jiaotong University) ; Key Laboratory of Hydraulic & Waterway
Engineering of the Ministry of Education, Chongqing Jiaotong University,
Chongqing 400074, P.R.China,)

Abstract . Jerk is of great significance in engineering practice. A numerical method for solving
jerk responses was constructed through combination of the radial basis function ( RBF) approx-
imation and the collocation method. The proposed method was used to calculate the jerk and
the 3rd-order jerk equations, and the RBF interpolation was adopted to approximate the real
motion rule, which made good the defect that the traditional methods can’t be used to calcu-
late the jerk. Aimed at the numerical characteristics of the dynamic differential equations, an
improved RBF expression of multivariable joint interpolation combining the all-order derivatives
of the variable was presented. The initial-value condition of the same order with the differential
equation was added to obviously decrease the numerical oscillation. The results of the numerical
examples indicate that the proposed method has the advantages of a simple calculation process,
high accuracy and high applicability to jerk equations.

Key words: jerk; radial basis function; structural dynamic response; initial-value problem;

jerk equation
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