2011 18
R H1Y

Journal of Zhengzhou University ( Engineering Science)

B XKE¥2R(IEIR) Jan. 2011

Vol.32 No.1

X EHE 1671 -6833(2011)01 - 0026 - 04

ETERBARIIPHRRNNT EZHAR

ETRR, Ak, HEX

(REKE AB¥8B, BE K 710064)

B B AL RIRBLLERNEAAR BN R ETAOHENARERA KL
Fk M ANSYS S A K APDLE T  Bh 2 —RETHEARBO RV E S Bk, F 54 EX
AR R ERN. A A A RSO R TR AR TERRI AR R R B EE TR
BBUBEI RS TERBLOR ARG EBEOERF MG —_ TS HER. X 49, 470
km/h £ F Gl @K FE SREBKARTNEAE, TALERNKEBLAEPERFEABHE
SEBAMHAR S BEE RBFERERS AR REFSEHREO RS HERA.

X@A SRR ARSI EEPRATHR AT LG GE

hE S U446.3;0441°.3

0 31&

R, FREBEAEHREHZHART,
EREREHL”BEE, BHFEHNEY R
WL, e Bk B AE M %) B AT A RaSEAT R
REFGRMR T — BRI L. BET, AR E
FEEHFRRIGFEFEAHT T RENOHE, £
T BN A I 7 ok (BLIX SR A I O 2 #2 F
BARR  EBERMNAEK, M ZEERE K,
Xt ¢ g BRI B K F R

BEE B T it B L&A R A BT B K
489 % R, 2245 HF B6F 00 2 4% 4 & 9 30 o B k) BF
RETHRHHRB . b EEMNHLRHE
FReRIFAENELTERRACLLBRRE
6 RBAL W S R RIS B RIS EAH
MaoH— R AUR. B w b R ERR A
HEREL, MG T3 W5 T A8
FRBUATRES HREFRREHT AR
BANTRERYLSFHBEAN RERET
Fe MBEKNERBRENHFRERRRENE
BiE bR, R 2 R e % B A AR A R 3
PWERERNRZ—. EFHX BRI EHA
RBRE—FETEHFBSRIEROHZEN
T CEAERERIFATRR B HTR
R 2 5 T 3 52 B o Y A0 O B O 55 % A 1] AR 3

WA B HH:2010 - 06 — 19; #1T B #§:2010 - 09 ~20
XS E BRI IRE Y BN B (2007 318 812 32)

XMIRER: A

h S FRE W B SR SRR TR B DR M) T A R 4 fe PR
w5

1 ETERBERIOEN T EHR

EWAITH AR S FB R A A A B R B,
HEHBE RS CECRERSR(EE . FF.
BES)SHRSB(BEASH . ER . EHER
FIAWET M RELETEFBEE RSB 2
v, BT LA 20 52 90 DA AS R % S 47 3 i 4 B 7= A 9
B B R E A R R, E T AR B ZE B 1 o
HE R, KX L A R
5 T4 1 % 6 fin 2 B £ FRR 25 B 1 1K 30 1 O 1
B BE ST W (B AT X L, BR AT K BOFE iR
RIShr i ROR O AR 7 sk R AR A 1
7R .

SEENKRMN T EMLE EETEETE
HEAEZRHSURENS ERHAKXEZY
MBEERATRE, EXFAELRIBEPHBL
B AFLEREWERR ESETE, AT KB
M AERHRIO L BERRE, HELS THRE,
B R8RSR R

2 ¥REAMEERRETENEFIH

#IF ANSYS 8+ A fy APDLIE R REF
L pr et R A IR BV RRE, S B BB E B

EEF T TRHE(1984 - ), & RABLA B LT AE, TEFRH F AR N E ,E-mail : nancywlb1984@ 163. com.



E1H

IRE S ETERBERIOHERITETR 27

BEAEEEEE . £ ANSYS FIBE TR B EH
FTHRBEIHHFRERE ATFERREEN -1
4 7E ANSYS @S 17 A EF S H 85
ZRUESBERN SRS, WE 2 FiR.

BE G

[ Fmeemsg e
EAFEE B AT L B

[ A B e i R 2%
J

[ s memnsted v |

Bl ZHERAAFERERER
Fig.1 The flowchart of testing method
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Fig.2 The solving flowchart of vehicle

acceleration peak value
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Fig.3 Simply supported beam with 1/2 vehicle module
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Tab.1 Bridge parameters
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Fig.4 The results of the analysis method
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Fig.5 The results of reference[7]
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Tab.2 1/2 model parameters of simply supported beam
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Tab.3 Parameters of simply supported

beam with order method
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Fig.6 Vertical acceleration variations in each speed
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A Bridge Testing Method Based on Coupled Vibration of Vehicle-bridge

WANG Ling-bo, HE Shuan-hai, JIANG Pei-wen

(School of Highway, Chang’ an University, Xi’an 710064 ,China)

Abstract: Based on theory of Coupled Vibration of Vehicle-Bridge and characters of vehicle and bridges, this
paper proposes an easy way to judge the state of health of bridges’ stiffness. This paper uses ANSYS with AP-
DL language to program the module for vehicle-bridge coupled dynamical analysis in a single environment,
which is verified in agreement with classic references. The paper based on module batch processing does a re-
search when a vehicle passes weaken stiffness bridges in three uniform speeds, the change trend for vehicle ac-
celeration peak value of the control section by coupled vibration of vehicle-bridge, and draws their 2D interac-
tions trend figures. The results show that because the curved surface of figure is quite smooth and sensitive to
rigidity reduced parameter variations in 70 km/h speed, engineers can calculate the actual stiffness by collec-
ting vehicle acceleration peak value when vehicle pass the bridges, so as to rapidly evaluate the approximate
state of health of bridges.

Key words; bridge testing; coupled vibration of vehicle-bridge; girder stiffness reduction in mid-span; 2D in-
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