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Introduction

(Vehicle Response Analysis) proposed by Yang et al. (2004)
Bridge health estimation by only using acceleration on the vehicle

Measure the acceleration 3 mS/IP ‘
: o G, VvV o ]
on the vehicle I

Estimate the bridge vibration | [ my & m,
‘ TTly l 3 ul
) e’

\\

> Use Spatial Singular Mode Angle for damage detection index




How to estimate SSMA
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How to estimate SSMA

rSpatial Singular Mode (Vehicle Vibration)
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To correct vehicle vibration b\ﬁthe interpolation based on the vehicle position
To apply SVD } mnﬂular Value Decom osmong to the corrected vibration data
Spatial Singular Mode is Singular Mode of the corrected data
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Background

Previous experiment on the real truss bridge
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Purpose

Check the applicability of SSMA to detect damage of the bridge

1. when the vehicle including sensors changes
2. when vehicle speed varies gradually

by numerical simulation



Parameters of the Vehicles

 Vehicle Parameters | | |
Sprung-  [IVEES mg [kg] 18,000

- Stiffness kg, [kg/s?] 1.0 X 10°

(Front)

- Stiffness kg, [kg/s?] 1.0 x 10 2.0 x 10°
(Rear)

Damping ¢, [kg/s] 1.0 x 10*

" lnertia Ip [kg m?] 64958
= Dpistance 1 [m] 1.875 |
ULETINES Mass my, [ke] 1,100
I stiffness  ky, [kg/s?] 3.5 x 10° : l
" Dpamping ¢, [kg/s] 3.0 x 10*




Parameters of the Bridges

--_

Span length L [m]
Mass M  [kg] 18000 EL pA\

Flexural stiffness EI  [kg/s] 1.56 x 10° /
Mass per unit length pA [kg/m] 3000 < [ >
a 0.238 .
Bridge span
Rayleigh coefficient 0.000

--—

Element number

--_

Displacement[mm]

Damaged area [m] 20~30
Stiffness decreasing % 30
Mass decreasing % 10 B 0 10 20 0 40

Position[m]




Results
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Results

SSMA[degree]
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Conclusion

- This method is affected by parameters or speed of vehicles.

-1t is difficult to distinguish damaged bridges by using only existing SSMA.



