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Numerical Analysis on Damage Identification of Steel Truss
Bridge Based on Wavelet Transform

CHEN Gang, ZHENG Qizhen
(School of Environment and Architecture , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: In order to verify the applicability of the damage identification method based on
curvature mode theory and wavelet transform, the finite element model of a steel truss bridge was
created by using the SAP2000 software. By adjusting the elastic modulus of the nodes, the nodes’
connection stiffness was modified to simulate different damage conditions of the nodes, then
according to the vibration mode shapes, the curvature modes of the structure were calculated. By
using the Bior3. 9 wavelet function programming in the Matlab software, the D value of damage
index was extracted from the wavelet transform coefficients. The results show that the method can
identify the location of damage nodes, and the damage index will increase with the degree of
damage , which provides a reference to the damage detection and health monitoring of steel truss
bridges.

Key words: wavelet analysis; steel truss bridge; damage identification ; numerical analysis

fs HHEA: 2014 - 09 - 22
HEEWMB: ERALRBFA4 5T H (51208300)
F—1EE: BR NI980 - ), 5, SLG . WF5E 7 1m) - AR F 475 10 1 5 f B Wl . E-mail: cg. sh. 2008@163. com



%63

Wi W45 T /INBE e i ST AT B U B AT 595

Wt ] 22 T 1) T o ] A R AR AR A 222
ST T8 AR IRIR AN B RRRDL. 0 T
fEF K HBEE RO [ 255 R HOA AR T B
T AR ACI PP 2 RO Pt P 2 R K
B VAT TR 5 35 A B AR BT 5 AR A
TARZHETERR Y (H il T B O TR A
AN IR T H A R N2 b T IR Z )
T RAWTIE .

BEAh— B A 5U05 . FR IV OB S S e R A TR
FRRABL T/ INBE A3 AT SR 7 S A 5 B ARG
PURARF UK R A ST LR AT A A R
JURE R WFFERT G BRI T il RS HE T/
S MTRRAS A RS R D5 5 A TSR M 2 4 i 0 o
AR

1 IHigRE

ARSI FE I BT A Al g fE o B A5 L 32
T2 BN )y BAE T DU 2 BRI O . AL
PP AR T m] L 2o 4o P eI A JH R 25 PR
BIM T XL RS — R ZE I A3 Al

oo~ Piag 2Pt P
® i N ,

i =1.2,,m—1;5 =1,2,--,m @)
A 90//@]‘5‘7%]. B @ 1 s R A Pi-1.j+Pijs
@i Hi—1yi, i+ 1K 3R J B
s LA EUEEE s m TS B AL
TENF RS RS PP S 3 E M HAE
By 7730 I r AR I A8 1 T R R S ) A B AR
I PR R s B4 D i IR AR A
RF/NE I TR A 25 Bl B IR ¢
VE A5 i /N AR A8 2R B A 0, A AR
HMES P IS ARE R 4R T 58 S X SR T
SRS W AR A
D;,; = Wi; - Wi, 2
s W5 WU 45 R 453 403 11 AN 405 5 7E 265
il AL R 2R Y AL N e R 225 D
NEEFITES § RS TT 5 aSAh R
ok A ERIREE Y A AR A He A
S5 Gy FTES3 19 SAL Y D B 4 0 AR R T H
AR B, DB AT RLAE SRy — S50 W 45 4 458 3 14
febr . BAER — BRI T . 2% B i RS DA
22 SRR T HLAS TR Aoz 5 R ) e J3E F) 45 3 7 [) — B
RS B D (E 2R WBOR. B IE S PRt ks

Db 1 AR A 44 1 S PR e S Bt o & 25
JEAS B RS T D HARIE O ZR G B 4e
b DA SREA T80 € r  H A
DA; = iDi.j9
= 12 ] = 1.2 (3)

A, DA HEATERT m Bl RS 5 0 Y Ak
/N R B

L5 F TR SRR BRI 4 R AP BR

a. ARYEIAT R S5 H e 155, B A 45 i 1B A A
AU A TS S0 HT 5

b, YN ST A Ry TR AR 22 4k
(Y5222 o I F e T80 R R D et ) A5 i 7 PR
20 B =R % BB BN L RS RS A T (A 115

. JH I TR 28 43 1 A RN GA S A A Yl AR A
PN gpl/i.j§

d. XF RS ¢ TN A, TR RS 241
AN RRESR /N AR R AR 2E W

e. TIHELEH 25 YA 3140 1 5 1 B3 46 A
D IR 45 M7 mi o A AT e L oy B ar e 1y
ROV HNE 0L 5

. IR EEEBTEr DA JFE G m BT
BT &L TEER D, WA B0 254 E Fi 43 -

BARGERSIRAE 1 iR
CEEE)

i
— it “Hhitx m
W&, &0, o WP,

[ rusr [ INE AT

B e e E

L HifRARDA

ELp IRl
1 WFRARREE
Fig.1 Damage identification flow chart
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Fig.4 Damage identification chart for condition 1 to 12
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