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Fig.1 A simply supported beam subjected to a

moving stationary random load
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Fig. 2 Comparison of identified results and theoretical results
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Tab.1 Effect of mode number (RPE value)

m =2 m =3 m =4 m =5 m =6 m =17 m =8 m =9

w = 5m 15.55 7. 3446 1.3749 1. 3636 2.1568 0. 13065 6.5843 5.314
w = 20% 11. 367 5. 8158 2.7533 6.3916 7.8798 10. 764 10. 061 8.7867
w = 35x 10. 121 20. 898 29.007 11. 863 14.924 6. 3049 4. 3063 2.8536
w = 507 13.074 7.5384 15.43 9. 5583 4.0847 0. 23545 0. 342 6.0268
w = 657 11. 756 13. 286 22.021 20. 347 15. 608 12.574 0.922 1. 5911
w = 80x 13.574 16. 453 9. 3301 15. 62 13.461 10. 031 6.9868 6.703
w = 95w 11.423 15. 691 15.516 10. 402 10. 003 8.9401 5.5381 4.539
w = 1107 14. 283 17. 84 19.538 12. 357 9. 3265 13. 068 9. 5581 10. 198
w= 1257 10. 237 15. 351 18.978 17. 633 22.669 25.723 22. 861 25. 816
w = 140n 16. 674 19.566 25.098 24.392 18. 881 19. 569 22.473 14. 643

T S A U Y T 20 BE N (B AR ARG R I 3
B3 BT Y N & 20 B, 32 591 45 5 5 2090 1 5%
Fil . R, 7E TS ALBI L B b, A R PR S 4L
N X5 S BRG f BE 5% e AR K

(2) SR A B K A5 a7 28051 32 %t 30 531) 25 SR
AL

I ALy 9 25 A BELJE L 3 Bk 6 = 0. 02,4y
B2 By ~ 9 B P B 30647 i 2% B 8 A5 R iR 2
FIAF L, Iorhom Ry SRR TUEL w0 S SR far 2 10 43
RoMFE L ATH,

@ AR S5 X AR AR AT 28 335 TR 9 2801 B4 %k
o A A T TR IR 2K

@ — BRI ER far 20 49 N T S R AR B v
M KA B o << w,, » FESRAFVF AT R B0 F S 4R
TR m WUAS R L TRUIORG Bk v

Q) TEAI A7 2 45 % 15 454 S R R Y 1 PR
RPN U5 25 25 I i oK

L FTORD 6 AR S ) S o 0 £
SRR A EL W] LA BIAR AT ) I 51 25

(3) ZEHBHJE L XU 45 S 1) 52

WARFIEL m = 6,0 g5 n = 9, S5 K FHLJE o
B R E=0.01,6=0.02,6=0.05, FLHERIZE

RN S [R]  Hy BT 4 n]

O BRA 5B A fof B U R 22 ¥ 7E 200 LU
P s BV S5 96 T LAAT S50 2 3 A% 8l - A B AL o 2%
W,

@ TEWE 4 BEAe bR EARTE T A5 HITT 6 B g, ]
HT L 25 R BELJE i A5 A T 45 R Y 52 i, 7E 25 4
H R AT A ALK HBE A BELJE LE A 3 O, U R 22
B 308 85 5 T A HC At i 4 TR 2% 2% B A BELJ@ LE 10 1
B /]S » HLAE A AN B 5 32 DR Sy A1 i 8 40 %
5850 B RCRIE L 0 A S R A BN AS  51E
U158 22 A 385 0K PR Ut A T 35 AR S v % /N BEL
Je SRR R 22 AT N

CA) 0 i 50 K ) A7 XT3 531 45 2 1) 5 i)

WBHJE L & = 0. 02, F AN [R] ) A 250 B2 I i for
BRGNS R A 05 B 4 R A K 2, H
W g SR m S SR YRALEL.

5 B B R 3 2 AT

@© M 2 E n AN TIRBIE m B R AEEER A
ANBE S

@ TE n = m W BRI AN U R R 22
FE 207 LAIN . BIVAT DAAT 200 2 18 B 511 i B L far
B .

00— o3 QO S RIRBIB m MR HITE DT I A% n
0af £=005 -3 08 FA 35 KT 5L 45 R B
0 % s @ 76 A8 0 545 BB m PR R R 0L
& g2 i bt AP S R (R4 X L 4 A B L LA L4
ol ptip bt A A A M B LI LI 1 5345
ooRMNINNA N/ VY | (W ©) A% 305 3 X AEE S50 7 4 15 L 00 2 e e, o
50 100 150 200 250 300 350 400 450 500

w

[ 4 SR BEJE L 1 5 e
Fig. 4 Effect of structure damping

1o AL A8 TR DR 25 B HL 2 r B I R 45
FI AR AR AL AT I R 22 50 77 A 3 a7



%5 " HE.F . N RE MY T AR HOR A BT % 663

2 Mg E RN A AME SR E(RPE #)

Tab. 2 Effect of measuring point number and position (RPE value)

W) A58k W A w=20r w=40n w=60r w=80x w=100r w=120r w = 140%

i X 1/10 (G =1,2,,9
(m = 6) 7.8798 5. 0686 3.0874 13. 461 7.2697 20.512 18. 881

iX /T (G=1,2,+,6)

n==~5
(2i-1) X 1/14 GG = 1,2,+.6)  5.1247  3.5486  3.0519  6.9787  32.174  20.126  27.507
=6 ) X 1/28 (i = 1.2.+.6) 4.408 2.5662  4.2085  13.003  11.638  19.876 22. 24
n=>5
(2i-1) X /10 (i = 1,2,++.5)
(m = 3)
n=4 5.8158  8.9741  12.985  16.453  17.476  18.241  19.566
20X 1/10 (i = 1,2,,4)
(m = 3)
, iX /4 G=1.2.3)
=
3i X 1/10 (i = 1,2.3) 5.7606  10.559  19.314  20.919  20.973 21. 14 21.978
(m = 3) (2i-1) X 1/6 (i = 1,2,3) 6.5604  8.7241  3.8715  9.1645  11.469  13.012  15.077
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A new method for the identification of a stationary
random load moving on bridge structure

HOU Xiu-hui', DENG Zi-chen"'?, HUANG Li-xin', HU Wei-peng'
(1. School of Mechanics, Civil Engineering & Architecture, Northwestern Polythechnical University, Xian 710072, China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,
Dalian 116024, China)

Abstract: The stationary random load moving on bridge structure is identified based on the fact that the
effect of this load is the same as that of a fixed non-stationary random load with known modulated func-
tion. Firstly, the idea of pseudo excitation method was introduced into the identification of pseudo gen-
eralized coordinate from pseudo displacement response with the technique of eigenvalue and singular val-
ue decomposition, which avoided the matrix inversion and accordingly improved the identification preci-
sion. Then the stationary random load spectra was decided from the pseudo generalized coordinate spec-
tra by using the Wiener-Khintchine relation and Duhamel integration. Numerical results show that, with
a good choice of the number of mode and the response measuring position, the method presented here

can identify the stationary random load moving on bridge structure effectively.

Key words: bridge structure; moving load; load identification; random load; precision analysis



