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Numerical Analysis of Bridge Frequency Identification Based on

Vehicle Cantilever Amplification Response
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Abstract Bridge frequency is an important parameter reflecting the structural characteristics of a bridge.
Using a vehicle equipped with an acceleration sensor to pass over the bridge for frequency identification a-
voids the inefficiencies, complexity, and high costs associated with installing sensors directly on the

¢

bridge. By installing a lightweight ‘ single-axis cantilever amplifier’ with a rigid cantilever on the cross-
ing vehicle and combining it with Fast Fourier Transform (FFT), the visibility of bridge frequencies can
be significantly improved. The effects of different parameters on bridge frequency identification are dis-
cussed. The results show that: the resolution of bridge frequency decreases as vehicle speed increases;
increasing the cantilever length is beneficial for bridge frequency identification; vehicle damping has little
effect on bridge frequency identification; road surface roughness is unfavorable for frequency identifica-
tion, but after introducing multiple vehicle excitations, the first few bridge frequencies can be identified;
due to the energy dissipation from the bridge damping, the acceleration amplitude corresponding to the
first few identified bridge frequencies is significantly reduced, yet the effect of the single-axis cantilever

amplifier remains obvious.
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Fig. 1 Schematic diagram of single-axis vehicle crossing the bridge

(installation of single-axis amplifier)
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Fig. 2 Structure diagram of two-axle vehicle (installation of

single-axis cantilever amplifier)
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PR 225 A 2 B R R AN L B B TR
YA o, WTBE R, 5T SCAR ] R i — > 1
PERE A BUE i, 20 W k88 F B o i, W
PR R RE e i a5 21 XU 4 7 2 19 UK P S
BCE R 2 m. T A S TR AR B XU 7R DL o =
10 m/s(36 km/h) B34 B2 5 2R 3 A7 5% , 5 Al B0
JRCRAS N BE AR 5 a0 9 B 7w, i &9 ], in
JEAR 5 08 ok W G R A g, R (L 50U 4 1 e
o] EE SN BE A T B2 6% 52 7, i e B A S
M fil i3 i A% 338 B HOR AR Ry T — A H
TR i T3 JBE 06 {9 JE — 20 i R % o ok 2 ot Ay
FET 2 Jm 3 3] 9 5 b 8 0K #0938 B i 18 10
7 i P10 AT LU H i L B A7 S 000 5 2 9 )
P BRSBTSl o > 4
W 1] R Bl s R UE TR AR R O A B A AL



90 g h % 5 o OH ¥ M

2026 43R 24 %

PE. XTI 8 5 10 AT %0, >R FH 5l ke oK 4% B, —
B A 0 238 6 ) B AR 29 210 m e
s 7 oK FH BPLBH B O AR I, — B R A R N 1Y)
I BEIEME LR 8X10 " m s P NEUE FE LY
K3~ 4 A% 5 BL Ak AH BT B EOR 2% R FH L S
TR 8 U A R B2 B L = B ARt AT B 1 4
Fh. £5 F TR AH B XUk 4 22 24 Bl s A B
BE R AR ORI S R AR T
B EATR 1 43 R

0 10
:  ARERAMAR REEHEERAR
o MR Gk e EERAE)
30 0 accas %ﬁm/ﬁbuﬁf;
L eWEEM kB
20 . -
z
)
=

35#@/54
[El 9 Al B R K ek

Fig. 9 Acceleration of single-axis cantilever amplifier
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(different cantilever lengths)
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Table 1  Multiple vehicle parameters

K] v/(m/s) m/kg A BB B] /s
1 12 1200 —2.17
2 8 1500 —0.75
3 9 1400 0.78
4 14 1700 1.21
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