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Exponential Estimation of Solutions for a
Delay Differential Equations with Fractional-order Calculus

Bao Zhichao, Niu Jiangchuan, Shen Yongjun., Yang Shaopu

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: It is of great theoretical significance to study the existence and uniqueness of solutions of
fractional differential delay differential equations. For permanent magnet synchronous motor (PMSM)
based on current loop fractional-order PID control, a theoretical model of control system with time delay
was established, and a class of differential equation with time delay fractional order terms was obtained.
The existence, uniqueness, and exponential estimation of solutions of such differential equations were
mainly studied. The existence and uniqueness of the solution of this kind of differential equations were
proved by using the step-by-step method, and the exponential estimations of the solution of this kind of
differential equations were presented by using the generalized Gronwall inequality. It provides a theoret-
ical basis for studying the analytical solutions of such equation.

Key words: time-delay; fractional-order PID control; exponential estimation; permanent magnet syn-

chronous motor
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Dynamic Influence Analysis of Temporary Steel Bridge with Bailey Beam

Xu Guiman, Han Haiya

(Department of Construction Engineering and Design, Qiannan Polytechnic For Nationalities, Duyun 558000, China)

Abstract: A bailey beam temporary steel bridge with 24 m span is selected as the research object,
and a 3D finite element model is established by ANSYS. The method of transient dynamic analysis is a-
dopted. The whole process of vehicle passing the bridge is simulated with the moving load. The influ-
ence of different speed and different strengthened measures on the dynamic response of bridge is ana-
lyzed. The results show that the strengthening chord can improve the natural frequency of steel bridge,
but can’t change the vibration mode. The maximum vertical dynamic displacement and vibration acceler-
ation of steel bridge ascend nonlinearly with the increase of speed. Strengthened-chords can enhance
bridge stiffness and reduce the amplitude of steel bridge, and also can weaken the influence of vehicle
speed on the vibration acceleration of steel bridge. From the point of view of dynamic response of steel
bridge, the upper and lower strengthened-cords, upper strengthened-cords, lower strengthened-cord
and without strengthened-cords are suggested to use in order. The force and deformation of the inner
and outer bailey beams become uneven whether or not to use the strengthen-chords. However, the
difference of uneven deformation is small and can be ignored. The strengthened-chords should be in-
stalled at the upper and lower side of temporary steel bridge to descend the dynamic deformation. The
speed should be less than 50 km/h to descend the dynamic response of steel bridge.

Key words: steel bridge;bailey beam;moving load;strengthened-chord; dynamic analysis



