28 W 3 Vol.28 No.3 T O®
20114 3 5 Mar. 2011 ENGINEERING MECHANICS 191

XEHS: 1000-4750(2011)03-0191-07

I ZE-FREHIE-BET EREEH N FRE

s, TEERR

(PRAACH K242 3 ) [ K T S0 3, A 610031)

W OE: VT AR R S B R BRI, RIS T LR AEUE . B
FRAVE . INARREVE KAR AR, X IE RS, RGBT, IR Galerkin E#EHAT T B9H. @i
T SRR LR AR50 S 85 AT LU, B0UF TR AT Sk . LLZATHE 4 200knvh 1) CRH2 B 4=411E H 4
5B T BRI B JRe e, A T IRRR AR . NN AR, AR BN v N 1) RO [ 1 43
i o ARSI T A AT A - B B S PR3 R RIS, TR T RSEA A ARFRGE . BRIEZ I3 )
AR ot B 8 3 R PEREAT VR 40 23 HT

XERIA: F4 P, BRE GBI AR

FESES: U270.1;0213.1;U213.2  3CHAARIRAG: A

SPATIAL DYNAMIC MODEL OF TRAIN-BALLAST
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Abstrat: A dynamic model of a train-ballast track-subgrade coupled system is established. In the model, spatial
and time varying characteristics and interactions between the rolling stock, ballast track and subgrade are fully
considered. The subgrade are modeled based on continuum theory and then be discretized by utilizing one of
Galerkin methods. The model is reliable by comparing the calculation results with the test results in Qin-Shen
passenger line. When the CRH2 EMUs passing at a speed of 200km/h, the dynamic characteristics of subgrade are
studied and analyzed. The dynamic responses such as the deformation and stress of subgrade surface, the dynamic
deformation and stress distribution along the longitudinal and lateral directions are obtained. Such a model
performs a fast calculation for the train-ballast track-subgrade coupled system, which can be used to study
dynamic interactions between a train, ballast track and subgrade and make a detailed analysis about the dynamic
characteristics of subgrade.
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Table 1 Maximum surface displacement under the
rectangular load
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R AL /mm 0.566 0.571 0.588
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Table 2 Calculation parameters

- i /m %“F;i A AL B2/
(kg/m’) MPa (N-s/m)

BEV/N 0.3 2000 250 0.30 58800
HEIREE 0.6 1950 180 0.25 31150

E N 1.9 1800 110 0.25 31150
FERVLTHIE 5 1700 50 0.25 31150
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Table 3 Comparison of test and calculation results for
dynamic stress and deformation
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kPa mm kPa mm kPa mm
N - 160 68.4 0.75 70.8 0.59 75.7 0.62
FfH

200 749 0.82 74.8 0.62 80.3 0.63
160 388 0.29 47.6 0.39 50.0 0.40
SEHES 200 41.9 0.30 52.2 0.42 51.7 0.40
250 429 0.32 58.6 0.43 56.0 0.42
200 718 0.37 66.9 0.54 69.6 0.55
250 729 0.40 71.4 0.56 7.5 0.57
300 741 0.44 75.1 0.59 75.3 0.60
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