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Research on High-Speed Train Glass Bearing
Characteristics Under Pneumatic Pressure

Qi Shuang', Liu Xiaogen''>, Wan Detian', Zheng Dezhi’, Sun Yukang’

(1. China Building Materials Academy, State Key Laboratory of Green Building Materials, Beijing 100024 ,China;
2. China Testing &. Certification International Group Co. Ltd. , Beijing 100024, China)

Abstract ;: High-speed train will induce significant aerodynamic effects around it, which might adversely af-
fect the train glass. Taking the passenger compartment window glass of CRH3 train as the analysis object,
based on several typical equivalent thickness calculation methods of laminated glass at home and abroad, the in-
fluence of load action time on the shear modulus and equivalent thickness of laminated glass film was analyzed.
According to the principle of the transfer load of hollow glass in the hollow layer and the synergistic deformation
characteristics of two sides glass, the maximum tensile stress formula of hollow glass under aerodynamic pres-
sure was derived. The cyclic pneumatic pressure loading test was designed, and the dynamic stress test of high-
speed train glass was carried out. The results show that the shear modulus of laminated glass PVB film increases
with the decrease of action time, and the calculated equivalent thickness of laminated glass also increases under
the same conditions. In order to obtain accurate calculation results of glass bearing performance of high-speed
train, it is necessary to determine the shear modulus of PVB film under the action time of real aerodynamic pres-
sure. Based on the equivalent thickness calculation formula of laminated glass given by prEN13474, the same
action time (0. 12 s) and temperature (25 “C) calculation conditions as the actual measurement were selected,
and the deviation of the maximum tensile stress of the tested high-speed train glass bearing surface and non-
bearing surface from the actual measured values are 3. 29% and -12. 6%, respectively, which better meets the
engineering accuracy requirements. The research results can provide a basis for the design, calculation and
structural optimization of glass aerodynamic pressure bearing of high-speed train.

Key words: high-speed train glass; insulating glass; aerodynamic pressure; load-bearing perform-

ance; equivalent thickness



