Hark g4 e TR R A AR (AR OB Vol.41 No.4
2024 4 8 H Journal of Hebei University of Engineering ( Natural Science Edition) Aug. 2024

XEHS:1673-9469(2024) 04-0044-08 DOI;10. 3969/j. issn. 1673—-9469. 2024. 04. 006

BRI L PR B E 8 s BB AR URLAS B S ) A R T T

i/+/§12 i?’ﬂ]ilz i)‘:\"'zw,?—]‘ )&‘1,2’%@@]331,2
(1 AFEYGE RS B S P0E TR SRR SIS E S A R = Wk AR IE 050043,
2. AFIERRIE RS AR TRSBE Wb AR 050043
3CARFERRIE R BIMILE W TR 1T S RA L 2 E R E S LIS, WL A% )F 050043)

WE. YARAFNERLRR G RBEGERD N FARIE, BHT —ERERXERE K
ALK IE IR R AR T AR AR RN A £ 5 FE A B LS, R R B R R B AL A
EHERBEARE LN RN EFG R R ERBHRETNN, W EAREERRAMET
RAL AT FEB ik E 5B F AW Hm, RIELE R AW REAZNER)G G R N E R
R TAF E A B AL 5 LR R AZNGE RAZ T 6 iR 24 S 8 AEBA 0 B KT £ A 098 R
VLB AEBEZ R AT ABGRAOLY RER  BAEBRER HE ARG, LS EMAERKET , E4F
BB KOS REARTREO#, BREBRANERZIG BEBREA T A5G,
UNOEDEPNE T B A Ao b R & A X O

KR . AFFER R RBAEAE R E BEAXE MR TR Rk R

RESES: U216.41 RAARINED: A

Study on the Movement Patterns and Mechanical Characteristics of
Ballast Particles in the Mud Pumping Section of Railway Trackbeds

ZHAO Zeyuan"?, WANG Liping"?, WANG Tianliang" > , SU Cheng'*, QI Xiangyang'
(1. Key Laboratory of Roads and Railway Engineering Safety Control of Ministry of Education,
Shijiazhuang Tiedao University, Shijiazhuang, Hebei 050043, China;

2. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang, Hebei 050043, China;

3. State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,
Shijiazhuang Tiedao University, Shijiazhuang, Hebei 050043, China)

Abstract; In order to study the dynamic response of the ballast bed in the section of the ballast track
foundation bed, a set of model test equipment was made to simulate the process of the railway foundation
bed slurry. The subgrade model was filled with silty clay and ballast gravel, and three SmartRock sen-
sors were embedded in different positions of the ballast layer to monitor the vibration acceleration and
movement attitude changes of ballast in real time. The test results show that the vibration of ballast par-
ticles in the ballast becomes more intense after the mud invades the ballast bed, and the deepening of
the mud invades the ballast bed will increase the vibration level of ballast particles. In the clean road
bed, there will be a strong restraint between the ballast particles, and the ballast particles are not easy
to rotate. Regardless of the track bed condition, the degree of ballast particles rotating around the trans-
verse and longitudinal is greater than that around the vertical. When the mud intrudes into the ballast
bed, the ballast particles will produce a large rotation around the transverse and longitudinal directions,
and the rotation angle around the vertical has no obvious change.
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Fig. 1 Model test system
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Fig. 2 Grain-size distribution curves of ballast
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Tab. 1 Basic physical parameters of soil
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Fig. 3 Intelligent particle sensor layout location diagram
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Tab. 2 Vibration acceleration statistics table of intelligent SmartRock sensors

o G E [ PR Vel
A /}E”‘Z"E‘E/ a,/ a/ a/ a,/ a/ a/ a,/ a/ a/

o (m-s?) (m-s?) (m-s) (m-s?) (m-s?) (m-s?) (m-s?) (m-s?) (m-s?)

0 0.0327 0.0221 0.0527 0.0406 0.0276 0.0638 0.1567 0.109 4 0.373 0

S1 10 0.0331 0.0310 0.0670 0.0422 0.0404 0.0847 0.2289 0.2232 0.490 2

20 0.0380 0.0386 0.0824 0.0494 0.0499 0.1039 0.2628 0.2379 0.530 8

0 0.0137 0.0136 0.0454 0.0173 0.0171 0.0603 0.0728 0.0064 1 0.272 6

S2 10 0.016 6 0.0156 0.0620 0.0212 0.0194 0.0813 0.1162 0.089 7 0.490 5

20 0.0243 0.0199 0.0715 0.0326 0.0253 0.0920 0.1748 0.1182 0.470 4

0 0.0137 0.0118 0.0473 0.0171 0.0149 0.0574 0.0657 0.0565 0.175 3

S3 10 0.0164 0.0157 0.0587 0.0208 0.0191 0.0742 0.1509 0.0785 0.397 7

20 0.0241 0.0229 0.0843 0.0307 0.0291 0.1049 0.1321 0.1273 0.591 9
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