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Parameter identification method of time-domain stable discrete rational
approximation for frequency response of foundations
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Abstract: The discrete-time rational approximation function is one of the important methods for establishing dynamic analysis
model for foundations. The stability and accuracy of the rational function determine those of dynamic time history analysis. At
present, the researches on the discrete-time rational approximation function mainly focus on the establishment of time-domain
analysis model, but they cannot guarantee the stability, accuracy and calculation efficiency of the identification function at the
same time. Based on the theory of system stability, the rational approximation function is regarded as the combination of
first-order and second-order systems, and the stability boundary of identification parameters is derived according to the stability
condition of its roots. On this basis, a time-domain stable parameter identification method is proposed by using the genetic
algorithm and the sequential quadratic programming algorithm. The stability and accuracy of parameter identification are
verified through numerical simulation of different frequency response functions for foundations. Due to the boundary of
parameter range, the calculation efficiency is also greatly improved.
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Fig. 1 Model for foundation with 3x3 pile groups

PA—AN 3X3 BEHERAU N, fRicEE L 3
2, BRI 1 fR . P HEEAR d=1 m, #EK L=6 m,
T EEE h=2m, 1Akt y =035, LFHJE LK =0.05,
BEEE S=5 m, BELEEL p,/p, =13, JRHEL IR
# E,=30000 MPa, 3 23tk £,/E4=1000,
EyEx=2000+ Ey/E=500. T A&FHHTH SCHR[14] 095
THEASE], BERERR ST SCIR[15] 7 2 SRAR 2. K
FH I e VA A U200 L AT R, RS R At S
ZIANAHEAE R D00 f, MIHRT R A AT M AN 210 7
RS FIHT N AN 2 (0 AH ELAE A 06k, LR =
BAIGNE] 2, 3507 R N R

ﬂﬂ:ihwhﬂm—ﬁﬁjadm) . (5)

u(ft) © ° 1)
by -a;
u(t-At) S EE— fi-Ad)
| by | | —an-1 |
b—% b f-IN-1]A)
by —an

u(-MA?) O——=—0 flt=-NAY)

2 EHEEBIIMRELT EIRIE
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