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Experimental study on resistance characteristics of
ballast bed in different stamping stages
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Abstract: In order to determine the change rule of lateral and longitudinal resistance of ballast bed during different
tamping times and the correlation between the lateral and longitudinal resistance, the ballast bed of the intercity railway
of Changsha—Zhuzhou—Xiangtan was taken as the research object. In-situ test was carried out along the line, according
to the test results, the method of data analysis was used and the different ballast tamping stages of the resistance of ballast
bed were studied. The power function model of lateral and longitudinal resistances of ballast bed with the change of
sleepers displacement was established. The results show that the resistance of ballast bed does not increase gradually with
the increase in the number of tamping, the ballast bed is in the best condition and the lateral and longitudinal resistances
of ballast bed become the maximum when tamping 6 times. In different ballast tamping stages, the lateral and

longitudinal resistances of ballast bed increase with the increase of displacement of sleepers, after the
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sleeper displacement reaches about 4 mm, resistance tends to be stable. In different ballast tamping stages, there is a

strong linear correlation between lateral and longitudinal resistances of ballast bed. It is suggested that the lateral

resistance test of ballast bed should be used instead of lateral and longitudinal resistance test. The research results can

provide reference for design, construction and maintenance of continuously welded rail.
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Fig. 1 Test principle of lateral resistance
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Fig. 2 Test loading of lateral resistance
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Table 2  Statistical analysis results of longitudinal resistance

of ballast bed
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fitting function
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Fig. 7 Fitting curves of lateral resistance
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Fig. 8 Fitting curves of longitudinal resistance
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Table 3 Main parameters of resistance fitting function
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