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Abstract ; In this paper, the variation of stiffness modulus and fatigue life of cold-mixed emulsified
asphalt mixture under different loading modes were compared and studied, which include single-
stage strain and the two-stage strain combination. It can provide reference for the study of fatigue
resistance of cold-mix emulsified asphalt mixture. Comprehensively, considering the weight of
vehicle load, three strain levels of A (200 x 107°),B (400 x 10 °) and C (600 x 10 °) were
selected from low to high. The single-stage strain was used as the experimental control group,and
A-B and C-A were used as the two-stage strain combinations. The four-point bending fatigue tests
of cold-mixed emulsified asphalt mixture under single-stage and two-stage strains were carried out,
respectively. Thus, the variation laws of fatigue life and stiffness modulus of mixture with different
strain and strain combinations were compared and analyzed. The results show that,under the action
of single-stage strain, the stiffness modulus of the specimen decreased sharply at first and then
attenuated slowly. Besides, the greater the strain was, the faster the stiffness modulus decreased.
Under the combined action of the two-stage strain A-B with the strain level from low to high, the
stiffness modulus increased by 35% immediately after the strain was transferred from A strain to B
strain loading, and then decreased sharply. Afterwards, the stiffness modulus entered the gentle
stage. Moreover , the fatigue life under the combined loading of two-stage strain A-B is between the
single-stage strain loadings of A and B. When the strain level is changed from C strain to A strain
in the C-A loading combination from high to low, the stiffness modulus decreases by 11%
instantaneously , then decreased sharply,and finally entered the gentle stage. Moreover, the fatigue
life of the two-stage strain combination C-A loading was longer than that of the single-stage strain
loading at the strain median level B. During the loading process from low strain to high strain, the
stiffness modulus of the specimen was restored,and the failure process of the asphalt mixture was
delayed. The fatigue life of the specimen under A-B loading mode was longer than that under C-A
loading mode.
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Table 1 The technical index of emulsified asphalt
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Fig.2 The mechanical and volume index of emulsified asphalt mixture
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Table 2 The test results of emulsified asphalt mixture
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Table 3 The fatigue life at three strain levels
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Table 4 The loading form of two-stage strain
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Table 5 The fatigue life of specimen under two-stage loading
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