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Tab.1 Experiment scheme

R g 2L G AT I {6/ kPa AT AR/ He

1-0. 25-500 1 500 0.25
1-0. 25-200 1 200 0.25
1-0. 25-300 1 300 0.25
1-0. 25-800 1 800 0.25
1-0. 1-500 1 500 0.1
1-0. 15-500 1 500 0.15
1-0. 4-500 1 500 0.4
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Fig.5 The load wave under different frequency
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Tab. 2 The change of particle quality of each sample after loading (unit; g)

745 /mm

SoREG D 0~2.5 2.5~4 4~6 6~8.5 8.5~11 11~13 13~15
1-0. 25-200 0.92 2.29 2.93 —4.52 —2.75 9. 88 —38.75
1-0. 25-300 0.46 3.18 2.0 —4.5 —2.84 9.33 —7.59
1-0. 25-500 0.42 1.6 4.02 —5.89 13.52 0. 46 —13.2
1-0. 25-800 1.91 6.2 5.11 —5. 14 16. 46 —15.9 —8.69
1-0. 1-500 1. 24 3.71 7.58 1.91 17.6 —26.3 —6.56
1-0. 15-500 1.81 5.93 5.43 —7.12 13.88 —0.56 —19.8
1-0. 4-500 0.31 2.25 3. 87 —6.39 17.59 —16.3 —0.86
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Fig. 7 The relation curve of mechanical parameters of

gravel aggregate based on the influence of frequency
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Fig. 11 The diagram of mechanical parameters of

gravel aggregate based on the influence of amplitude
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Experimental study on mechanical properties of
graded aggregate under cyclic loading

ZHANG Wen-li, FENG Mei-mei, WU Jiang-yu

(School of Mechanics and Civil Engineering, State Key Laboratory for Geomechanics and Deep Underground Engineering, China

University of Mining and Technology, Xuzhou 221116, Jiangsu, China)

Abstract: Graded aggregate is widely used in railway and highway subgrade. The purpose of this paper
is to improve the service performance of subgrade and to optimize the design of subgrade structure.
The deformation and breaking laws of graded aggregate at different load frequencies and amplitudes
are analyzed by cyclic loading tests. The relationships between load frequency. load amplitude and
mechanical parameters (cumulative deformation, modulus of resilience, degree of breakage) of graded
aggregate are constructed. The results show that, the load frequency is the main factor affecting the
deformation characteristics of graded aggregate. Under the effect of low frequency, the fragmentation
rate of graded aggregate is negatively correlated with the frequency, which is mainly related to the
time period of loading. There is a positively linear relationship between the fragmentation degree of
graded aggregate and the load amplitude. In addition, whether the load frequency or amplitude is
changed, the resilience modulus of graded aggregate is always consistent with the rule that the
cumulative deformation changes with the load. However, when the load frequency is taken as the
influencing factor, the cumulative deformation and resilience modulus of graded aggregate decrease
with the increase of degree of crushing, contrary to the variation rule under the influence of load
amplitude, which is mainly related to the load acting form and the particle crushing mode.

Keywords: cyclic loading; graded aggregate; cumulative deformation; resilience modulus; fragmenta-

tion



