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4. Conclusions

Based on the testing and analysis presented herein, the conclu-
sions of the study are summarized as follows:

� Diluents and additives used in cold mix asphalt can increase
surface free energy of pure asphalt. The significant rank of the
factors effecting SFE is diluent types > additives content > dilu-
ent content > additives types. SFE of aggregates used in our
research are of the following rank: Limestone > Basalt > Granite.
� In dry conditions, compared with basalt and granite, the adhe-

sion work between limestone and all asphalts are the maxi-
mum, while in damp conditions, they become the minimum.
� Pull-off test demonstrates that the cohesion failure usually

occurs in dry conditions, while adhesion failure usually occurs
in damp conditions. There is a quadratic correlation relationship
between pull-off failure load loss ratio and energy indices ER1,
and a linear positive correlation relationship between failure
load loss ratio and energy indices ER2.
� The strength of all CMAs will decrease when freeze–thaw times

increase. There is a strong linear relationship between TSR and
ER1 (or ER2), which indicates that energy indices are a good
method to quantify the moisture damage resistance of CMA.
Limestone is generally better at resisting moisture damage than
granite and basalt.
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