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Analysis of Vehicle Vibration Impact on Measuring Aerodynamic Coeffi-

cients of Structures Using the Wind Generated by a Moving Vehicle
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(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Referring to the methods of wind tunnel experiment and field measurement on aerodynamic
coefficients of structures, and combining the characteristic of a moving vehicle can produce wind, a
kind of test method for measuring aerodynamic coefficients of structures is presented. This method can
be a useful supplement to wind tunnel test. However, when the vehicle is running, the vibration is in-
evitable because of the pavement unevenness and engine vibration. The test model on the vehicle will
be affected by the inertial force due to the vibration, and the inertia force will be collected by dyna-

mometer, resulting in distortion of the results. On the basis of theoretical derivation and field test, the
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basic theory of transiting test was constructed. The physical test platform of transiting test was de-
signed and assembled. The method of test data processing was studied. The transiting test method
was used to measure the lift and drag coefficient of a triangular prism model in the quoted references.
At the same time, the influence of vehicle vibration is studied. The results show that: under the ideal
road condition, the theoretical formula of the transiting test presented in this paper is correct. The sys-
tem of hardware and software is reasonable. The test results of lift and drag coefficients of the triangu-
lar prism model show good agreement with the wind tunnel test results of the relevant literatures. The
impact of vehicle vibration on the aerodynamic coefficients of a vehicle is very small, and it can be ne-
glected completely. The feasibility of this method under ideal road condition is verified. The study on
transiting test provides a new test method for structural wind resistance.

Keywords: wind generated by a moving vehicle; aerodynamic coefficients; vehicle vibration; transit-

ing test; triangular prism model
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