
BBR with MBBR with M

Andrea K

1

Mix SliversMix Slivers

Kvasnak

1



Bending Beamg

• Binder thermal crackin• Binder thermal crackin
test

• Applies load at center• Applies load at center 
beam

• Tested at low• Tested at low 
temperature
– -1 and -11°F1 and 11 F

• Stiffness of mix
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Calcul
• Modified Hirsch Mode
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••SSmixmix = Mixture S= Mixture SSSmixmix  Mixture S Mixture S
••SSbb = Binder Stiff= Binder Stiff
••EE = Aggregat= AggregatEEaggagg  Aggregat Aggregat
••VMA = Voids in VMA = Voids in 
••VFA = Voids FillVFA = Voids Fill••VFA = Voids FillVFA = Voids Fill
••Pc = Contact FaPc = Contact Fa

••Zofka, et alZofka, et al
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Elastic Modulus

• Zofka Recommends 3
25 GPa for Limestone

• Will be very difficult to• Will be very difficult to 
RAP specimen.

• Both recommended va
mixes and results com
sensitivity.

s for Aggregategg g

30 GPa for Granite and 
. 

estimate this value forestimate this value for 

alues used for virgin 
mpared to determine 
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Backcalculated m-va
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Virgin Rg

• Backcalculation overe
12°C 

• Backcalculation result
binder results, but all v

• Eagg = 25 GPa overest
most cases.

• Eagg = 30 GPa closer t
used limestone aggreg

Results

stimates stiffness at -

s at -6°C closer to 
values are very low.
timates stiffness in 

to binder results (we 
gates for virgin mixes)



Virgin Rg

• No difference in stiffne
at -6°C between passip

• PG 76-22 at -6°C stiffn
#8 samples closer tha#8 samples closer tha

Results 

ess results for PG 67-22 
ing #4 and passing #8.g p g
ness values for passing 
n passing #4n passing #4



Virgin Rg

• M-values do not show
between conditions.

Results 

w any consistent trend 



Decisions from

• Use Passing #8 mater
passing #4 was too stip g

• Eagg = 30 GPa

 Virgin Testingg g

rial for RAP beams (the 
iff))



RAP R

• Issues
– Used PAV aged binderUsed PAV aged binder

correlation than unage
– Many RAP beams wery

broke during testing or
too low for software to 

Results

r results – gave betterr results gave better 
d binder results

re too stiff to test – either 
r had deflections that were 
read



RAP R

• Issues
– Repeatability was not gRepeatability was not g

possibly due to aggreg
location.

– 0, -6, and -12 were too
specimen – our BBR c
above 0C

Results

good between replicates –good between replicates 
gate segregation at test 

o cold to test many 
can’t handle temperatures 



RAP Re

• In most cases, backca
results were overestim
binder results.

• Eagg = 30 gave best cEagg  30 gave best c
• M-value correlates bet

esults

alculated stiffness 
mated compared to p

correlationcorrelation
tter than stiffness



Q tQ tQuestQuest

1

ti ?ti ?tions?tions?

4


