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Unified theoretical model of Natural Excitation Technique (NExT) for multi-degree-of-freedom structural
systems

PeRaRt:  2012-03-15 /&t Al 2012-05-07

DOT: 10.7511/js1x201303022

POCeEEE . HARBEIER 2N MOLEWRRS SEWNY HATDCRE g R

UL K HE T natural excitation technique multi-input independent white noise displacement response cross-correlation function unified model

EETH
e AL E-mail
B WA R AR TR AR, Jbat 100084 zhongjj010@163.com
I WA AR TR AR, Jbat 100084

SR H: 260
AT IR E: 147
S

SIRIZA IR T IS B UL S5 M I AR 5 AR R A SCBE i RL2 — o ESRIMUBDBOAR (K3 HE O KA A2 2 TR A AT RS T LS S BRI (1 T — o rinig e, Jsian A
SRR ARG YT SN 1S R R R R F) EAH 5C BR BCEA T RS BRI TR IS AR, - 2 B N s DL I 2 AR N R IS A o ASSCAE U N BIS RE R R Sty L E— D e e T
BRBIHA HfES T ZHMABINL RS F 2 B SR ST RIS WA Y G ELAHC B BT 2 20, TR AT T e 5 ARG B N B G BB RO AR S 2 B B AR e B2 U T — AN
PR, R E B AT A AR B RS B, T LUK — R ATEIRAL 52 bR B 2 A, I HLAAN L3 15 52 bR B PR S5 T 2 AR A BELJ B A TR0 S 38 R 7 LU bR B8 A% 00 PR R IS D 1 P g A
LN UL UM SE, LT BRI BOR (48— B

& P

Modal parameter identification (MPI) of structures subjected to highly uncertain natural excitations is crucial for structural health monitoring systems.The
natural excitation technique (NExT) had provided a new approach for MPI of large complicated structures using operating ambient excitations.The original NEXT
proposed a theoretical model of MPI using the displacement cross-correlation function of structures subjected to single white noise excitation,but there was no
proper theoretical model for the multi-input case.The analytical formula of the displacement cross-correlation function is derived for multi-degree-of-freedom
structural systems subjected to multiple independent white noise excitations.A new function is defined using this cross-correlation function.It is proved that the
new function is the sums of decaying sinusoids which have the same damped frequencies and damping ratios as the modes of the system.Consequently,it has the same
form as impulse response function and thus can be used in standard MPI algorithms.Based on the new function,a unified theoretical model of NEXT is proposed,which
can extract structural modal parameters using displacement responses for the case of either single-input or multi-input.
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