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Analysis on Influence of Fatigue Load on Viscoelastic Behavior of Cement
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Abstract: In order to study the viscoelastic behavior of cement emulsified asphalt fiber composite under
fatigue loading, taking dissipation energy and cumulative dissipation energy as the main evaluation indicators
the A/C (asphalt-cement ratio) , the influences of basalt fiber content and the stress level on the viscoelastic
behavior of the sample are studied by using dynamic shear rheometer (DSR). The ratio of composite for the
best viscoelastic performance is obtained, the mechanism of the fiber’s effect on the viscoelastic behavior of
the composite is analyzed from a microscopic perspective by SEM. The result shows that (1) The change of
dissipative energy with fatigue load can be divided into 3 stages: fast growing stage, slow growing stage and
very fast growing stage, the larger the A/C, the larger the proportion of flexible component in the mortar, and
the larger the dissipation energy and cumulative dissipation energy in the composite. (2) Increasing the stress
level will lead to a sharp rise of the dissipation energy curve of the composite and a faster failure rate of the
sample. (3) The addition of basalt fiber can obviously improve the fatigue life and the viscoelastic behavior
of cement emulsified asphalt mortar and can delay the failure speed of the sample. When the fiber content is

2% , the fatigue life and the cumulative dissipation energy reach the maximum value, and the composite has

Wk B : 2019 -03 -20
FEEWH: HEARBEIEEIH (51778136)
YEFE A WA (1979 -), B, IR A, @it (76184792@ qq. com)



2 AN Y

ST 5

537 &

the best viscoelastic properties. The microcosmic analysis shows that the basalt fiber can be well dispersed in

the matrix of cement emulsified asphalt to form the tentacle-like structure structure, which plays a good role of

adsorption and reinforcement, thus the viscoelastic behavior of cement emulsified asphalt mortar is changed,

and the service life of the composite is prolonged.
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Tab.1 Basic properties of emulsified asphalt evaporation

il

residue
&/ FFABE(I00 g, 25 °C,  BREBIERELL
VeRRE T R
% 55) (0.1 mm) (25 °C)/% WRE IR
62.5 86 80 9.8 B

x2 KiEWKFAR

Tab.2 Chemical composition of cement

WA Sio, Al, 0, Ca0 MgO S0, Fe, 04

/% 23.16 5.03 63.37 1. 06 2.03 5.05
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Fig. 1 Stress and strain responses
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Fig. 3 Influence of fatigue load on dissipation energy of

cement emulsified asphalt mortar
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Tab.3 Influence of fatigue load on cumulative dissipation

energy of cement emulsified asphalt mortar

A/C=0.8 A/C=1.0 A/C=1.2
Ny BiHRERL Ny BatEEm s Rt
MPa fE/kPa MPa fiE/kPa MPa fiE/kPa
0.3 3.124 0.6 50. 975 0.50 104. 125
0.4 2.420 0.7 42. 885 0.55 69. 465
0.5 1.488 0.8 22.174 0. 60 44. 462
0.6 1.217 0.9 8.491 0. 65 32.612
0.7 0. 866 1.0 4.765 0.70 25.615
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Fig. 4 Influence of fatigue load on dissipation energy of cement emulsified asphalt composite
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Tab. 4 Influence of fatigue load on cumulative dissipation

energy of cement emulsified asphalt composite

AT (MPa) F ) 2TFEHAE/ kPa

FYib i/ %
0.6 0.7 0.8 1.0
0 50. 975 42.885 22.174 4.765
1 31. 883 25. 841 24.726 14. 414
2 80. 488 77.585 52.983 36. 421
3 54.923 39.243 37. 626 24. 451
4 40. 799 31. 861 15. 260 14. 180
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Fig. 5 SEM microstructure of cement emulsified

asphalt fiber composite
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