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Study on Laboratory Tests of Indirect Bridge Frequencies
Identification Based on Vibration Responses of a Passing Vehicle

WU Xiaosheng' ., LIN Zikang’, CHENG Jianting', WANG Shenning', ZHOU Junyong®

(1. Guangzhou Cheng’an Testing Co. Ltd. of Highway &. Bridge, Guangzhou 510420, China;



2. School of Civil Engineering, Guangzhou University, Guangzhou 510006 ,China)

Abstract: To demonstrate the ability of utilizing vehicle vibration signals to identify multiple bridge fre-
quencies, a scaled vehicle-bridge interaction (VBID) laboratory test was constructed to scan bridge frequencies
using a two-axle test vehicle under the impact of various factors. Firstly, descriptions were presented for the
model beam and test vehicle in the scaled VBI lab test. Then, vibration signals acquired from sensors mounted on
the model beam, bottom steel plate of the test vehicle, and the top steel plate of the test vehicle were compared to
check their effectiveness in identifying bridge frequencies. Finally, the impact of suspension stiffness, vehicle mass,
road surface roughness, and traffic-induced excitation on the indirect identification of bridge frequencies was investi-
gated. The results show that the vibration sensor on the bottom plate of the test vehicle successfully identifies the
first three vertical frequencies and the first two torsional frequencies of the bridge, which closely matched the spec-
trum obtained from a sensor installed on the bridge. This finding indicates that the vibration of the bottom plate of
the test vehicle is not significantly affected by the vehicle suspension and additional mass. However, the vibration
sensor on the top plate of the test vehicle could accurately identify the first vertical vibration frequency of the bridge
but could struggle to identify higher-order bridge frequencies due to interference from the vehicle frequency itself.
Various factors primarily influenced the identification performance of bridge frequencies by the sensor on the top
plate of the test vehicle, while their impact on the sensor on the bottom plate of the test vehicle was minimal, thus
verifying the superiority of the designed test vehicle for indirectly scanning bridge frequencies.

Key words: bridge engineering; indirect measurement; frequency; two-axle vehicle; laboratory test;
fast Fourier transform
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Experimental Study on the Aerodynamic Characteristics of
a Rectangular-section Bridge Pylon with Corner Cuts and Slots

HAN Xiao', GAO Chuang’, ZHENG Yitong', LIU Xiaobing'"*

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Zhengzhou Municipal Group Co. Ltd. , Zhengzhou 450000, China;

3. Innovation Center for Wind Engineering and Wind Energy Technology of Hebei Provice . Shijiazhuang 050043, China)
Abstract ; Based on the wind tunnel test method using a rigid model for measuring pressure, the change rule
of aerodynamic characteristics of a rectangular cross-section bridge pylon with different corner cutting and slot-
ting rates with the wind angle was investigated. The findings indicate that a rectangular cross-section bridge py-
lon with cut corners and slots displays varying aerodynamic characteristics depending on the wind angle,
exhibiting two critical wind angles, namely a., and a,,. Additionally, it was observed that the aerody-
namic characteristics experience sudden changes when the wind angle approaches the critical values.
When the wind angle increases within the range of 0° to @,; and a., to 90°, there is a decrease followed
by an increase in both the mean drag coefficient and the fluctuating lift coefficient, while the Strouhal
number shows an increase followed by a decrease. When the wind angle is between a,, and a., there is
little variation in the mean drag coefficient and fluctuating lift coefficient, and the Strouhal number dis-
appears. The range between the two critical wind angles diminishes with rising corner-cutting rates,
while it ascends with growing slotting rates. At the same wind angle, there is minimal influence on aer-
odynamic characteristics based on the slotting rate. As the corner-cutting rate increases, the mean drag

coefficient decreases, the Strouhal number increases, and the fluctuating lift coefficient varies less.

Key words: bridge tower; corner cut;slot; wind tunnel test; aerodynamic characteristics



