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Fig.1 The structure of SD-type modular expansion device
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Tab.1 Structural parameters of SD — type expansion joints

E/Pa 2.06x10"
0.3
/¢ -m?) 7 800
/m 1.28
/m 6
/(N+s/m) 5 000
2 SD
(N/m) 5e7

Fig.2 SD modular expansion joint finite element model
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Tab.2 Load analysis
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Fig.3 Displacement response diagram of No.3 center beam at different speeds
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Fig.5 Displacement response diagram of No. 3 center beam at different speeds
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Fig.7 Displacement response diagram of No. 3 center beam at different speeds
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Research on the Coupling Kinetics of SD Modular Expansion Joint

Cheng Haigen, Liang Baoming,Zhan Xiaojian,Chen Bowen

(School of Civil Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract . Taking SD modular expansion joint as the research object, this paper studied the vertical and horizon-
tal coupling dynamics of SD modular expansion joint by using the finite element analysis software ABAQUS. A
complete model of coupling dynamics was established to simulate the vertical and horizontal vibration response
characteristics of the center beam of a moving car through the expansion joint. The results show that the vertical
vibration displacement and horizontal vibration displacement of the center beam does not influence each other
beyond vehicle braking force and speed. Therefore, the study on the vertical and horizontal vibration response of
the expansion joints can be studied independently to simplify the research and improve efficiency. The braking
force has larger influence on the vibration displacement of the expansion joint. Taking the influence of braking
force into consideration, the increase of horizontal vibration displacement would have a negative effect on the ex-
pansion joint structure. Without considering the braking force, the maximum value of horizontal vibration dis-
placement is 0.235 mm under Germany’s specification and the maximum value of horizontal vibration displace-
ment nearly approaches zero under China’s specification; however, the maximum vertical vibration displacement
is 21 percent smaller than that of the analysis under the conditions of China’s specification. Under the condition
of 80 km/h and 120 km/h, the maximum vertical vibration displacement of the expansion joints obtained by Ger-
man specification was 16% and 19% respectively smaller than that of China’s specification.

Key words: SD modular expansion joint; finite element analysis software; coupling dynamics; vibration re-

sponse characteristics; braking force; Germany’s specification
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