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Abstract— the lime addition to asphalt mix is interesting 

for a useful life for the mix. Many experiences were 

interested in this matter, especially in the United States 

and Europe. This document demonstrates the ability of 

lime, as an active filler addition, to increase the 

performances of the mix through multiple mechanisms, 

which extends significantly the useful life of pavements. 
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I.  INTRODUCTION  

For an extended useful life of pavement, and its capacity, 
to withdraw the load of heavy trucks, it comes necessary, to 
improve the asphalt mix performances especially the fatigue. 
Therefore, the use of lime as a solution, proved some 
satisfaction that was shown in the results of the experiences 
carried out. The use of lime in hot mix asphalt improves 
several characteristics of the mix. Plus, hydrated lime is more 
than a simple additive allowing reducing damages caused by 
the water, but it also has several advantages: 

-Improving the adhesivity asphalt/aggregate; 

-Stopping the oxidation of asphalt; 

-Improving the mix fatigue. 

II. HYDRATED LIME AND ITS PROPERTIES 

A. Hydrated lime: 

The hydrated lime is obtained by hydrating the lime (the 
calcium oxide CaO) using hydrators. The lime is produced by 
burning very high pure lime in temperatures about 900°C in 
ovens conceived specifically for this purpose, and then the 
water is added (approximately 28 %) to obtain the hydrated 
lime. 

B. Properties of hydrated lime: 

-Physical properties: 
-Lower elements at 80µm > 90 % 
-Porosity > 50 % 
-Content of water 2 % 
-Index of space Rigden from 60 to 70 
- Density 2,2 Mg / m
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-Chemical Properties: 

The chemical composition of the lime is generally the 

following: 
- CaO > 50 % 
- MgO <6 % 
- SO3 <3 % 

This composition varies according to lime classes. 

III. EFFECTS OF LIME ON AGGREGATES AND 

ASPHALT: 

A. Effects on aggregates: 

1) Adhesivity aggregate-asphalt: 

The siliceous aggregates adhesivity properties using 
asphalt are better more than calcareous ones. The reason 
behind it is that, the anionic as well as the cationic surfactants 
naturally present in the asphalt, form strong connections with 
the calcium ions, while cationic surfactants form strong 
connections only with the siliceous groupings. So, the anionic 
surfactants are easily moved by water on the siliceous 
aggregates [1]. 

 

Fig.1. Effects of hydrated lime to precipitate the calcium ions on the 
surface of the siliceous aggregates  

2) Effect on clay aggregates 

In the case of the clay aggregates, the hydrated lime allows 
to increase considerably the fracture resistance. More 
specifically, clays are generally present in small inclusions in 
the rock and they result from crushing. In this case, the role of 
the hydrated lime is similar to one in clay soils [2]. 

B. Effects on asphalt 

1) Chemical effect on asphalt 

The big problem is the chemical aging of the asphalt,  
because it makes it more fragile. This aging, which comes in 
particular of oxidation reactions within asphalt, generates a 
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hardening of binder, which lowers the mix capacity to 
decrease constraints; for this fact, the addition of lime remains 
an excellent solution of this problem. 

The chemical effect between the hydrated lime and the 
asphalt was observed by Plancher and his colleagues at the 
Western Research Institute (WRI, the United States) in 1976 
[3]. 

a) Aging resistance :TFAAT test (test aging 

accelerated thin film) 

It was quickly observed that the hydrated lime reduces the 

chemical aging of asphalt. The first observation of this effect 

on the mix asphalt dates from the end of 1960s in Utah, when 

C.V. Chachas and his colleagues at the State Department of 

highways observed that mix bituminous with hydrated lime 

were more flexible than reference materials [4]. 

 

 
Fig. 2.: Index of aging at 60°C  for various sources of asphalt modified 

with proportions of hydrated lime and dolomitic hydrated lime . 

 

We notice that the addition of lime reduces the index of 

aging for the various sources of asphalt. 

 

b) Aging resistance:  PAV test (Press Aging Vessel) 

 

L. Johansson from the Swedish Royal Institute of 

Technology and his collaborator Branthver both developed a 

work (in 1995), on the beneficial effects of lime resulting from 

its stiffness [5]. In their study, they incorporated 20 % of the 

weight of lime in relation to the weight of asphalt, and they 

carried out some asphalt aged test tubes, the latter have 

undergone the PAV for two weeks under a temperature of 

60C° and a pressure of 2.07MPa; the results are given in the 

following table: 

 
Table II. Results of the PAV tests with and without adding lime 

 

Aging time 

(weeks) 

asphalt complex modulus 

(daN/cm2) 
Tan θ (θ phase angle) 

No lime With lime  No lime With lime  

0 3.98 .105 9.02.105 4.6 3.6 

1 2.15. 106 3.07. 106 2.3 2.4 

2 3.43. 106 5.61. 106 2.0 2.0 

 

 

 

 

 

According to the results: 

 

- The asphalt complex modulus increases at least by 42.8 % 

with the addition of lime (sign of stiffness power of lime). 

- Tanθ (which is the result of the division of the asphalt 

viscous modulus by its elastic modulus, and it expresses the 

greater or lesser ability of the binder to diminish the 

constraints), decreases much less during the aging using lime, 

which confirms the aging inhibitive effect of lime. 

  

3) - Physical effect: 

 

The hydrated lime has a better porosity (space Rigden) than 

the mineral fillers, with typical values going from 60 to 70 % 

while fillers have generally 30 to 34 %. This porosity 

ameliorates the stiffness power of asphalt. 

 

 
Fig.3.The porosity of hydrated lime (on the right) is higher than that of 

the mineral fillers (on the left). 

 

 For the mineral fillers, the porosity comes essentially from 

the space between the particles; and for the hydrated lime, the 

porosity inside particles is added to the one between particles. 

 

IV. EFFECTS OF THE HYDRATED LIME ON THE PROPERTIES OF 

BITUMINOUS MIXTURES 

 

In this part, we are going to examine the lime effects on 

asphalt mixtures to improve the mix fatigue. 

 

The two types of mix asphalt studied are: 

 

- Mix asphalt with 5.2 % of pure asphalt 40/50. 

 

- Mix asphalt with 5.2 % of pure asphalt 40/50, and 2 % of 

lime. The fatigue of mix asphalt was measured 

corresponding to the standard EN12697-24 (2005). 

 

The obtained results are presented in the following table: 
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Table III: Results of improvement of mix fatigue with lime addition  

 

Deformation ɛ 

(µdef) 

Cycle number 

Without lime 

Cycle number 

With lime 

Increasing 

due to lime 

% 

94 1 116 892 1 362 105 21.9 

126 889 741 1 082 056 21.6 

215 770 134 928 145 20.5 

252 502 326 602 548 19.9 

 

 

 
Fig.4. improvement of mix fatigue life with lime addition 

 

The fatigue resistance is determined by calculating the 

deformation of the mix corresponding to life expectancy of 

10
6
 cycles noted ɛ6, and this from the equation of fatigue 

established by the linear regression between the various results 

of life expectancy and those of corresponding deformations. 

We note from the results, that for the same deformation, the 

corresponding number of cycles is more important with lime, 

which proves the advantage of lime to increase the resistance 

of mix to fatigue, which extends the useful life of pavement by 

at least 20%. 

 

V. CONCLUSION 

The lime acts on the components of mix asphalt; it improves 

the adhesiveness of the aggregates and asphalt, which 

improves the mix resistance to fatigue, but it is necessary to 

indicate that the nature of the aggregates, as well as the 

characteristics of the lime, are important parameters to achieve 

satisfactory results, so lime avoids the damages of the road, 

and it increases its useful life, a thing which allows the 

optimization of the costs generated by maintenances. 
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