
Balanced Mix Design Symposium

Sample Preparation and Aging



Sample Preparation

• Goals
• Minimize variability associated with specimen fabrication
• Allow effective comparisons of different mixtures based on performance 

testing

• Consistency and attention to detail is key!



We should avoid this…



Importance of Sample Preparation

2018 NCAT round robin on BMD performance tests
• Large sample of plant produced mix obtained
• Phase 1

• Labs sent buckets of plant mix
• Each lab prepared and tested their own samples

• Phase 2
• All samples fabricated at NCAT
• Samples shipped to participating labs for testing



IDEAL-CT Round Robin Results

• Within-lab COV
• Phase 1: 19.5% 
• Phase 2: 18.8%

• Between-lab COV
• Phase 1: 35.3%
• Phase 2: 20.2%

• Over 1/3rd of between-lab variability due to sample preparation 
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Lab Mix Handling Practices

• Heating asphalt binder
• Minimal amount to do the job
• Excessive aging will lower your cracking resistance

• Fractionating aggregate
• Avoid segregation
• Improve consistency of test results

• Consistent RAP heating procedures between labs
• Different procedures could yield different performance test results

• Oven timers are good investment for better control & flexibility with
• Heating of asphalt binder and RAP
• Long-term aging of loose mixes



Plant Mix Handling Practices

• Good Practices
• Blend multiple buckets of same mix when needed/available
• Heat each bucket once
• Split mix stored in sealed bags (long term)
• Quarter samples by AASHTO R 47
• Heat mix minimum time required

• Bad Practices
• Scoop the mix you need directly out of the bucket
• Re-heating buckets multiple times
• Heating buckets overnight

• These practices matter for mixture performance tests!



Compaction

• For performance testing, specimens are typically compacted to a 
target height & air voids level rather than a gyration level

• To better match compaction level in the field
• To compare mixes at the same compaction level (avoid the confounding 

impact of specimen air voids)
• What affects air voids?

• Amount of material in the mold
• More material → higher density → lower air voids

• Cutting
• Air voids tend to drop after saw cutting
• Compact specimens to higher air voids than required prior to cutting 



• If we know the following information, we can make an educated 
guess about the mass required in the mold to give the required air 
void level…

• Specimen height
• Rice gravity (Gmm)
• Target air voids (%)

• NCAT trial weight spreadsheet
• Calibrated for different specimen heights with over 100 mixes
• Works like a magic 
• Free download on NAPA BMD Resource Guide

Trial Weight 

https://www.asphaltpavement.org/expertise/engineering/resources/bmd-resource-guide


Specimen Storage

• Test specimens as quickly as possible after preparation
• Store specimens on a flat surface to avoid distortion
• Store specimens in dark, temperature-controlled area to avoid 

asphalt aging 
• Label specimens in a clear & organized manner 



Does asphalt aging matter?

• Yes, for surface mixes!
• Cracking does not occur right after construction; instead, it starts 

to develop after several years in service
• Asphalt binders do not age at the same rate

• Binder source (chemical compositions)
• Binder grade 
• Recycled asphalt binders
• Asphalt additives (polymers, warm mix asphalt, liquid anti-strip, etc.) 



Impact of Aging on Cracking Resistance
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Existing Long-term Aging Procedures

• Compacted specimen aging for 5 days at 85°C (R30)
• Not severe enough for long-term aging
• Presence of aging gradient within the specimen 



Existing Long-term Aging Procedures

• Compacted specimen aging for 5 days at 85°C (R30)
• Not severe enough for long-term aging
• Presence of aging gradient within the specimen 

• Loose mix aging at 95°C (NCHRP 09-54)
• A series of aging maps
• Aging time varies from hours to weeks

• Pavement location
• Field aging time
• Pavement depth 

• Most common: 3 to 5 days at 95°C
(not practical for routine mix design & production) (Kim et al., 2021)



Existing Long-term Aging Procedures

• Loose mix aging at 135°C 
• First evaluated at UIUC and then at many other asphalt research institutes
• Aging time varies from 6 to 24 hours 
• NCAT critical aging (CA) procedure

• 8 hours at 135°C 
• Simulate 5 to 6 years of surface aging in Alabama 
• Based on equivalent cumulative degree days (CDD) estimations

• ≈ 5 to 7 years of surface aging in southern states
• ≈ 8 to 10 years of surface aging in northern states

• Limitations
• Change in oxidation mechanism for certain binders
• Thermal degradation of SBS in HiMA binder for extended aging 



Loose Mix Aging at 95°C vs. 135°C

• Conversation based on NCHRP 09-54 |G*| kinetics model

• In reasonable agreement with lab test results in literature
• NCAT experience: 135°C aging works well for BMD cracking tests

(Elwardany et al., 2021)



Thank You

Questions?
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