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Fig. 1 Aimply supported truss bridge



%63 HigH . BT R R A3 ) R Rkt 1001

10 m, @ B h=1 m, #PERIfE E=210 GPa, i %
JEe =7800 kg/m’, HFAFRIHI GG A, =5 X
10 m*, AR A ETFRA1IX10° m*,2.5X
10" m*], FEMTART A 10 AbAE FH— 8 B A 18 7 48
F=F,sinl0t N, i &6 F, FAF A5 W v 9y Lo
550y e DN T 285 43 A 1 B WL A% L PR B 0E 4 S
100 kN F1 300 MPa, A5 6] L 45 AT (4 4% i B o 1%
THAR &, BEOR (1) M7 22 245 0 — By A i A %8/ T
24 Hz; (2) ¥0F E1 B3 1 AT 5EBER T 0. 9999,
Xif AT SEE AR AR [B] = 3. 7. A6 AL B E SR AY Al
PRI AR SC =0 A A0 B L A5 B 45 4 B A i

180
—-—J:Zz%w
L — IHV2
160 — TH V3
&
= 140 F
i
120}
%
100 |
S -
g0 Lo Pl v fainie et e A
0 5 10 15 20 25 30 35 40

BARKHL
(a) BfFEBERRERE

(a) Iterative process of objective function value

IMEBETTE

by LA A% e AR A 8 RN AT S AR AR R
) L 48 5T oy 23 Bt AL B XoF 00 Ak 45 2R 1 52 L AR
BPK AR R R R A =R T (D) R RE v, =
0, BIAZE BT 58 B it e Ak i it (2) R &R
v, =0.01; (3) B RE vy, =0. 1,

K 2~ 4 4395 DOC.PSO Fl GWO =F#h%E
PAE =R T M8 iR AL 25 5 . W LUR L 7E
ff 2R R H AR S5 R854 0,0, 01 1 0. 1 =Fp T4
T SRR X R A R AR R ) R AR AR
WSk, H v, PSO SR 1 78 0S50 RS e M vp #1022

25r —— TH V1 —— TH V2 —— TH V3

1 1 1 1 L 1 L 1 |

0 5 10 15 20 25 30 35 40
ESARUd

5_
A o
= 3r
) 2—\
" o1r L
2 T eenai e
0 5 10 15 20 25 30 35 40

BESAM/
(b) LSRRI R

(b) Iterative process of constraint condition

N
!

2 g oAl o ik kAU 7R

Fig. 2 TIterative process of dynamic optimization criterion method
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Fig. 3 Tterative process of particle swarm optimization method
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Dynamic optimization design of bridge structures based on reliability

HUANG Hai-xin"', LU Ya-lun', CHENG Shou-shan®
(1. School of Civil and Transportation Engineering, Hebei University of Technology, Tianjin 300401, China;
2. National Engineering Laboratory of Bridge Safety and Technology (Beijing) ,
Research Institute of Highway Ministry of Transport, Beijing 100080, China)

Abstract; For the problem of uncertainty of dynamic loads on a bridge structures,the numerical characteristics
of its dynamic response are determined based on the modal superposition method, and the reliability
constraint function of dynamic stress is established by using the first-order second-moment method. The
mathematical models of dynamic optimization design with constraints of frequency and dynamic stress
reliability, dynamic displacement and dynamic stress reliability respectively, and the corresponding
optimization programs are coded on Matlab platform. The test results of examples show that, the
dynamic optimization criterion method, particle swarm algorithm and grey wolf algorithm can obtain the
optimal value of the objective function of the whole structure mass under the constraint of both dynamic
performance and stress reliability,the convergence and stability of PSO are the best,and the number of
Doc iterations is the least,and the reliability of the optimized component is improved by more than 70%
compared with the traditional dynamic optimization design. Meanwhile, it is found that the optimized
mass of the structure will increase with the increase of the variation coefficient of the load amplitude in
order to ensure that the reliability index of the structure does not decrease when facing larger
uncertainties. The method presented in this paper can provide theoretical guidance for the dynamic

optimal design of bridge structures under external random excitation.

Key words: structural dynamic optimization design; dynamic characteristics; dynamic response; bridge

structures;structural reliability



