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vantages and concerns
 warm mixes

about warm mixes in Brazil 
rch studies 



Less emissions – reduce workers exposure
Fuel saving Fuel saving 
Less binder aging
Paving benefits

Advantages

Source: FHWA 2008Source: FHWA 2008



Rutting
Moisture susceptibility
Workability – how to measure
Fatigue life if the application 
causes high voids 

Concerns



Some researchers reSome researchers re

Hard bitumen aga
H d t d Li  tHydrated Lime to

Concerns

ecommend to use:ecommend to use:

ainst  rutting 
 i  i t  iti it  blo improve moisture sensitivity problems



TTechnologies of warm mixes

Source: EAPA 2009
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Additives and others 



Zeolites 
UFC 2007

Mechanical characterization of bituminous mixtur
UFSC 2009UFSC 2009

Evaluation of fatigue life and complex modulus of 

Academic  studies in Brazil

res by addition of zeolite

 warm mixes using zeolite



Petrobr

Bitumen wax 
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ras studies – Organic additives 
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Sasobit  result

Sasobit content %Sasobit content,%

Mix temperature reduction (°C)

Compaction temperature reduction (°C)

ts depend on bitumen crude  

Due its high melting point Due its high melting point 
Sasobit increase one PG Sasobit increase one PG 

grade in bitumengrade in bitumen

Bitumen 1 Bitumen 2 Bitumen 3 

4 4 4 4 4 4 

7,1 a 10,3 2,6 a 3,6 16 a 15,1

) 17,9 a 13,9 6,7 a 5,4 12,3 a 13,6



Mix Temperature reduction effec
conventional mixes:conventional mixes:

Workability lossy
Compaction
Voids content increase
Pavement permeability increase

aging increase
M h ni l p p ti s:Mechanical properties:
- Indirect tension reduction
- Fatigue life reduction- Fatigue life reduction

Petrobras studies 
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Pe

Aggregates: Max Nominal Size: 12,5
Gyratory compactor mix design; Asp
ASAT additive – Petrobras technolo
Compaction:
145°C - conventional x 110°C warm (A

°x 110°C without
x 110°C with ze

U i it CitUniversity City
– Rio de Janeiro

trobras experimental track 

5mm – granite;
phalt binder: Pen 50/70 (PG 64-22);
ogy

ASAT additive in the mix)
t additive
olite



Petrobra

Results:Results:

-

Fuel consumptioFuel consumptio
30% less

as technology – warm mixes 
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ASAT additive did not ASAT additive did not 
decrease indirect tension 
ASAT additive cause voids ASAT additive cause voids 
reduction 

  h  dd  Warm mix without additive 
presented high voids conten
and increase indirect tensio
ASAT and zeolite showed 
similar behavior 

Some  results 
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PetrobrasPetrobras

Accelerated loading with Bg

- One month equivalent to ten y
- Evaluation of damages: ruttinEvaluat on of damages rutt n

Results:
No cracks, no rutting, performancg p

s technology  - warm mixess technology  warm mixes

Brazilian traffic simulator

years traffic loading;
ng, fatigue cracking, etc ….ng, fat gue crack ng, etc ….

e similar to conventional asphaltp



Im l m t ti f m mImplementation of warm m
rutting, fatigue, water sus
tests and field studies;tests and field studies;

Durability and efficiency
to conventional mixes;to conventional mixes;

Sustainable pavements sho
Costs comparison:Costs comparison:
– Zeolite increase about 8%

Th i f S bit d– The price of Sasobit and
or superior than polymers;
WAM Foam requires mix p– WAM Foam requires mix p

No Brasil: licitação exigin
Mistura Morna com aditivo quMistura Morna com aditivo qu

Conclusions 

mix s i s l b tmixes requires laboratory –
sceptibility and workability

should be equal or superior

ould be well done

per ton mix;
i dditi i ilorganic additives are similar

plant changes;plant changes;
ndo tecnologia específica de
uímicouímico.



Modified binders have better performan
More fatigue life and better rutting res
adhesion improved

Warm mixes with modified asphalt bin
temperature higher than conventional b
fuel consumption less emissions and morefuel consumption, less emissions and more
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Future works 

nce
sistance

nders that have mix
inders will result less
e durabilitye durability

Experimental  test will be done Experimental  test will be done 
next December with crumb   next December with crumb   

rubber  terminal blend asphalt rubber  terminal blend asphalt 

•• VOC and particulates will beVOC and particulates will be•• VOC and  particulates will be VOC and  particulates will be 
measured in the workers measured in the workers 



Th nTh nThanThannk u nk u nk you nk you 


