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Dynamic Evaluation on the Maintenance Effect of High—Speed
Railway Ballasted Lines in Geometric Condition

Dai Zonglin

(Works Department, China Railway Shanghai Group Co., Ltd., Shanghai 200071, China)

Abstract: The geometric state control of high—speed railway ballasted lines is the key task of daily operation and
maintenance. This paper takes the Hefei—Nanjing high—speed railway on-—site maintenance work as the back-
ground, proposes a geomelric state maintenance control method for high—speed railway ballasted lines, compares
and analyzes the uneven vector height deviation before and after the maintenance, and evaluates the maintenance
effect in combination with the high—speed railway vehicle and track dynamic analysis. The research results show
that the use of large machine tamping, manual fine—tuning operation, rail grinding and other control methods can
effectively reduce the deviation of level, triangle pit, orbit, vertical vector height, and the improvement rate of
most indicators is more than 40%, which effectively improves the running comfort of high—speed railway ballast-
ed lines. The analysis of vehicle—track dynamics shows that the derailment coefficient and wheel load reduction
rate after maintenance are reduced by about 50%, and the vertical vibration acceleration of the vehicle body has
decreased by 66.67%, which effectively improves the running comfort and safety. The proposed method may pro-
vide reference for the maintenance and repair of ballasted high—speed railway.
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Tab.1 Main technical standards of the Hefei-Nanjing

railway
Railway Number of Minimum Maximum
grade main lines curve radius gradient
. Not more
Grade [ Double line 4 500 m
than 6%o
Traction Locomotive Tov'vmg Block type
type type weight
Electricit Electric Freight Automatic
Y Jocomotive 4000 t block
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Tab.2 Vehicle dynamics model degree of freedom

p Longitudinal Lateral ~Vertical Rolling Yawing Pitching
art
vibration  vibration vibration vibration hunting nodding

Body X, Y. Z. . @ 0.
Bogie X, ¥ P . @, 0.
Wheel X, Yy z", b, @, 0,
Swing - - - - - 0,
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Tab.3 Maximum value of train dynamic response before
and after maintenance

Type Before repair  After repair

Derailment coefficient 0.14~0.28  0.08~0.14
Rate of wheel load reduction 0.10~0.18  0.06~0.09
Lateral vibration acceleration/(m/s?>) 0.40~0.65  0.35~0.46

Vertical vibration acceleration/(m/s?>)  0.03~0.06  0.01~0.03
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