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Fig. 1 The structure diagrammatic of direct shear apparatus for ballast materials
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Fig. 2 The direct shear test of ballast materials
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Tab.1 The ballast gradation in the direct shear experiment
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Fig. 3 The direct shear test results of ballast materials under the influence of fine particles
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Fig. 4 The shear strength and corresponding envelop of ballast materials
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Tab. 2 The values of parameter m, k and R* in the envelop curves for the shear strength of ballast materials
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RS ER 30 11. 41 0. 690 0.999
40 12.96 0. 602 0.998
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Fig. 5 Mohr circle and apparent friction angle of strength envelop
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Fig. 6 Apparent friction angle of ballast materials under the influence of fine particles
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Fig. 7 Vertical displacement-shear strain curves of ballast aggregates under the vertical load of 50kPa
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Fig. 8 The maximum shear dilatation of ballast materials under influences of fine particles
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Experimental investigation on shear mechanical properties of

ballast materials under influence of fine particles

LI Yongjun', YAN Ying®, ZHAO Chunfa®, JI Shunying®

(1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116023, Liaoning,
China; 2. School of Civil Engineering, Dalian Jiaotong University, Dalian 116028, Liaoning, China; 3. State Key Laboratory of Traction

Power, Southwest Jiaotong University, Chengdu 610031, Sichuan, China)

Abstract: To investigate the characteristics of the shear behaviors of ballast materials filled with fine
particles, a large direct shear apparatus is used to measure the shear mechanical properties of ballast
materials filled with pulverized coal and fine sand, respectively. Under different vertical loads, the
influence of fine particle materials with different contents on the shear properties of ballast materials
are compared with the clean ballast materials. The test results show that the shear strength of ballast
aggregates increases with the increase of vertical load, and decreases with the increase of fine particle
content. Moreover, the envelope of shear strength of ballast materials behaves nonlinear, which can
be regressed by the power function passing through the coordinate origin. The increases of fine
particle contents and vertical loads result in the decrease of apparent friction angle of ballast materials.
Compared with the clean ballast materials, the increase of fine particle content is negative to the
ballast dilatation. Both the coal and sand particles can reduce the shear strengths of ballast materials,
while the coal particles has more significant influence. The influence regularity of fine particles on the
shear mechanical properties of ballast bed provides reference in the maintenance of ballasted track of
railway.

Keywords: ballast materials; direct shear test; fine particles; shear property



