W52 % 1 % ¥ R Vol. 52, No. 1
20204 1 H Chinese Journal of Theoretical and Applied Mechanics ,J2a020

&k 71 =

43 50 A8 S 1 2 o B A 5

Be D et g
(TR ER WM A S REL AT S, [ilF 201804)
P& 520 LR ¥ E i s, My, [iflg 201804)
(g Eh SR T B (R B R A R, i 200093)

WE WA, SRS A B s AR A S O A 38 T s B T 7 A 1 e R S B S B
OF. VAT HEISAT, A Pk A (R SRR B AR AR R A B RN SR o A R A AR BB 1 R AL 1)
ARSI SRR B A RN P LA 2 18] fR el 0 B (Un B ATF I B s MR o2 B AT - R U R P BY). Ao
ZEE AR AE I B P 5 R AR S DG, A SC A SR wo Tk i B A e I B M T O AR, S T 4P
TR A S e v SRR b, P ANRERES B R ST FR SRR el WU IR 5, e B, AR
F i, — NPT A R LA EE ). Sy I # A R R sy R AL I AN R )
SRR A, oA B Ha sl U RER A 2 B AR RE B R A S IR SR ARG B 1A R BT A Bl LA S R
FHPZ AT T (R S 6 K S 1 BT I A2 e 3 . 4 SRR, AR e (1 K /N Bl A A B8 sl 21 R R i AR £
PEREOR, A8 2l 3 1 5 30 8 W BE AR A R TR 1) 74% I A (1R BB i e sl 4 o 2y A S A 1)
AL NAZRE s TR BEROR, BP0 A J5 40 58 o 92 P g ke, A S e 5 Al 17 13 A R PR
KSR kR, B ARG, B AR

FESES: 0343.1 CEKHRIEES: A doi: 10.60520459-1879-19-246

TRANSITION RADIATION IN ELASTIC MEDIUMS COUPLED BY AN INCLINED
INTERFACE Y

Yao Shar™? Li Su~™* Shunhua Zhati

*(Shanghai Key Laboratory of Rail Infrastructure Durability and System SafgtyanghaR01804 Ching)
T(Key Laboratory of Road and Tféc Engineering of the Ministry of EducatieriTongji University ShanghaR01804 Ching)
**(SGIDI Engineering ConsultingGroup) Co.Ltd, ShanghaR00093 China)

Abstract The energy radiation phenomenon that is excited when a perturbation source moves along a straight line with
a constant velocity in or near an inhomogeneous medium is referred as transition radiation. As a common physical phe
nomenon, transition radiation is emitted when train induced elastic waves propagate in non-uniform rail infrastructures,
which are the inhomogeneous medium. Such non-uniformities of infrastructures are mainly concentrated in transition
zones between fierent track structures, namely between bridge and subgrade, tunnel and bridge or ballast track and
ballastless track. In this paper, a two-dimensional plane-stress model is established based on the common configuratic
of high-speed railway transition zone to investigate the transition radiation of the train-induced elastic wave in transition
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zones. Two semi-infinite elastic layers withffdrent physical properties are coupled by an inclined interface. The bottom

of each layer is fixed and the surface is free. A constant load moves on the free surface with a constant velocity passin
through the inclined interface between two layers. The elastic wave field is solved separately in an eigenfield and a free
field, respectively. The free field is solved by employing the method of separation of variables. The transition radiation
energy flux and the energy flux near the interface are calculated separately fi@thrdi combinations of load moving
velocities and interface inclined angles to analyze the influence of these two factors on the transmission of transition ra:
diation. Results show that the total transition radiation energy increases monotonically and non-linearly with the increase
of load moving velocity and interface inclined angle. The transition radiation energy even exceeds the strain energy in
the eigenfield when the load velocity reaches 74% of the Rayleigh wave velocity in this case. A larger interface inclined
angle (i.e. a shorter transition zone) leads to a larger ratio of the transition radiation energy to eigenfield strain energy.
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Fig. 1 Transition radiation models in mechanics
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Fig.1 Transition radiation models in mechanics (continued)
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