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Critical Stress and Plastic Deformation of
Graded Aggregate Material Under Long-term
Dynamic Repeat Load

WANG Long* , XIE Xiaoguang' , BA Hengjing®
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of Technology,Harbin 150090, China; 2. School of Civil Engineering,
Harbin Institute of Technology,Harbin 150090, China)

Abstract: A research was made of the graded aggregate base

bitumen pavement to investigate the rule of plastic
deformation and its distribution in different confining stresses
and dynamic stresses by using the middle dynamic triaxial
instrument and sample compacted by vibration. Test proves
that when confining pressure is fixed, the graded aggregate
material’ s plastic deformation curve is stabilization type,
disintegration type and destroy type with the increasing of
dynamic load, two critical state can be confirmed by plastic
deformation distribution. Critical dynamic stress increases in
linearity and dynamic stress ratio descends in logarithm with

confining stress,two critical dynamic stress ratio tends to the
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same when confining pressure is high. The relationship
between plastic deformation and critical dynamic stress is
exponential, stabilization critical stress level and destroy
critical stress is 0. 79 and 1. 0, respectively. The analysis of
representative pavement structure indicates that graded
aggregate transition base’s critical stress level is from 0. 72 to
0.92 in standard axial load, which is lower than the destroy
critical stress level. The graded aggregate base plastic

deformation is stabilization under long-term vehicle load.

Key words: highway engineering; graded aggregate; triaxial

test; plastic deformation; critical stress
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Fig.1 Permanent deformation curves classification of aggregates under long-term load test
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Tab.1 Permanent deformation regression curve of aggregates
i 71/ kPa o3/kPa B FIAAE i /kPa ca/o3 EVEp¥ R?
269 50 369. 28 5.4 e=6X10"°N+1.0379 0.63
359 50 459.04 7.2 e=0.0002 N+1.4332 0.78
449 50 548. 80 9.0 ¢=0.0332 N+0.052 5 0.99
449 100 648. 80 4.5 e=5X10"° N+1.3117 0.63
539 100 738.56 5.4 €=0.342 2In N—-0.109 5 0.96
628 100 828.32 6.3 e=0.9579In N—-1.836 6 0.93
628 150 928.32 4.2 e=0.2681In N-0.1511 0.95
718 150 1 018.08 4.8 e=0.6209In N—-0.819 4 0.94
808 150 1107.84 5.4 e=0.8378In N—-0.870 3 0.93
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Fig.2 Aggregates critical stress confirming chart
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Tab.2 Stress and strain parameters of aggregates critical state under long-term load
FLE /kPa T I 5 e i 5t T lim 5t eI 7 [N e
WA/ Y% ¥ 71 /kPa N T N 2E /%o i 13 /kPa N A3 H
50 1.6 270 5.4 4.0 390 7.8
100 1.6 440 4.4 4.0 560 5.6
150 1.6 600 4.0 4.0 675 4.5
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Fig.3 Relation between critical stress and o3
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Tab.3 Critical dynamic stress level of aggregates

BlE/ RGeS ROEHAZ BRERS) BRh A g
kPa  ZhRiJy/kPa RJpKF BiJi/kPa REJIKRE
50 270 0.69 390 1.0
100 440 0.79 560 1.0
150 600 0.89 675 1.0
¥ 0.79 1.0
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