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Plastic Deformation Characteristics and

Numerical Simulation of Shakedown Behavior
of Graded Broken Stone

JIANG Yingjun', CHEN Zhefiang® , LI Shouwwei®, CAO Fon'
(1. Key Laboratory for Special Area Highway Engineering of the
Ministry of Education, Chang’an University, Xi’an 710064, China;
2. Highway Administration Bureau of Jinhua, Jinhua 321000, China)

Abstract: A contacting constitutive model was established by
using the particle flow theory and a numerical simulation of
biaxial test on GBS (graded broken stone) was proposed based
on PFC?,
verified by dynamic triaxial laboratory test.

The reliability of the numerical method was
The plastic
studied by
simulation. The destruction of critical stress and that of

deformation characteristics of GBS were

critical strain of GBS were studied by the equation of
accumulative plastic deformation. The results show that
numerical test results of plastic deformation law of GBS meet
the actual shakedown law. The rational damage critical strain
of GBS is 2.5% . Under this critical strain, the relationship
between critical stress and confining pressure is proportional
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with a proportional coefficient of 4. 95. The increasing of
confining pressure has a great effect on the resistance
performance of plastic deformation of graded broken stone.

Key words: road engineering; graded broken stone (GBS);
numerical simulation; deformation law of shakedown; critical
stress; critical strain
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o3 /kPa o4/ kPa o/ %6 § R
50 1. 169 0. 002 0.98
150 1. 792 0. 002 0.98
250 2. 365 0. 002 0.97
50 350 2. 674 0. 002 0.97
450 3. 527 0. 002 0.99
550 4, 417 0. 002 0.99
650 7. 366 0. 002 0.98
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200 1. 415 0. 002 0. 99
300 1. 808 0. 002 0.99
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