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Abstract: The deflection influence line and strain influence line can integrally reflect the flexural stiffness of beam bridge section. In
the process of obtaining the measured time-history response of beam bridge, the response of beam bridge involves the influence line
information and structural dynamic components, and is interfered by the multi-axis effect of loading vehicle under vehicle moving
load. In order to identify the influence line of beam bridge structure accurately, the empirical mode decomposition was proposed to
eliminate the dynamic component in the measured data of beam bridge, and the quasi-static response data of beam bridge containing
the multi-axis effect was obtained. Combined with the sampling frequency and vehicle wheelbase, a mathematical model was estab-
lished to identify the influence line, and the multi-axis effect of vehicle was converted into unit concentrated load. Tikhonov regular-
ization method was used to accurately solve the stable solution of the influence line of the beam bridge. Through the establishment

of numerical simulation models of 1/2 two-axle vehicle-crossing simply-supported beam bridge and three-span continuous beam
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bridge with variable section, the deflection and strain time-history responses of simply-supported beam bridge and three-span con-

tinuous beam bridge at different vehicle speeds were extracted, and the feasibility and effectiveness of identifying influence lines of

beam bridge based on empirical mode decomposition and Tikhonov regularization method were verified. The deflection influence

lines and strain influence lines of the structural examples of the beam bridge were identified accurately, and the identification effect

of the influence lines was evaluated quantitatively by establishing error index. The research also found that the identification effect

of the influence lines of the beam bridge decreased with the increase of the loading vehicle speed.

Keywords: bridge engineering ; moving load ; influence line identification ; empirical mode decomposition; Tikhonov regularization
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Fig.1 Influence line identification process
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Tab.1 Vehicle dynamics model parameters
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J/(kg+m®) 25000 C,/(N*sem ") 2000
Ky/(Nem™") 1138368 | C,/(N+s:m™") 15000
K/(N-m ') 1982510 | C,,/(N+s'm ') 15000




148 ® s T

S

438 &

2.2 BFEHBEBAIE

443 51 L4 0.001.,30.,60.,90 5 120 km/h j# &
A, o 28 2 0.001 km/h 8 EE Sk A 2 AR Y AR
M) [ 00 Ay A7 S i AR I 7 Ay 7 0 AR IO 2 ) R e
B H Y IMF, Fl B EMD X fi 32 324 5 o B8 5 0 1o
HEAT AL B, 15 B EMD f5 K AR ECR 5000 ¥, 1
1B SR8 R 1X 107, >R 43 i & 30 1 46 3h 1 3 0 e
JEE N R B R A T o L A A A P AL R R A
N TR) B R ] S M B v A e B il 4k (deflec-
tion curve, DC) W 2% flf £k (strain curve, SC) @& 5
16 Fr R o

X107

0.5

0
-0.5F S
-1.0F

g 15|
g 15

£ 25r
-3.0F
=35F
4.0}
4.5

0 3 6 9 12 15 18 21 24 27 30 33
ZAHETEAI B / m
5 ] G0 s v B R il £k

Fig. 5 Deflection curve of measuring point in middle span of
simply supported beam bridge
X10"
5.0
451
401
351
8 30f
w250
g( 20k — #ASC
: — 30 km/h SC
151 — 60 km/h SC
1.0F ——90 km/h SC
0.5F ——120 km/h SC
0

0 3 6 9 12 15 18 21 24 27 30 33
ZEFET AL E / m
P67 SR A B o N R A it £k
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Fig. 17 Strain curve of measuring point in the middle span of

continuous beam bridge mid-span
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Fig. 18 Preprocessing results of deflection response at

measuring point of continuous beam bridge example
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Fig. 19 Local details of deflection at measuring point of
continuous beam bridge example
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Fig. 20 Preprocessing results of strain response at measuring

point of continuous beam bridge example
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continuous beam bridge example
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Fig. 22 Identification results of DIL in the middle span of

continuous beam bridge mid-span
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