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Materials Management & Handling

• Planning 

• Sampling

• Managing Samples

• Sample Integrity

• Traceability

• Impacts on Materials & 

Results

https://youtu.be/aPWHeILbUM4

https://youtu.be/aPWHeILbUM4


Materials Sampling

• Plan

– Material

– Purpose

– Location

– Size

– Process/Method

– Random 

– Representative

– Splitting

– Labeling

– Storage/Integrity



ITP: HMA Aggregate Production Example

• What, where, when, how

• Simple, clear expectations, easily communicated

• Check and hold points

LA 
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(CTM 214)

Stockpile Loadout Stockpile Loadout Stockpile Loadout Stockpile Loadout Stockpile Loadout Stockpile Loadout Stockpile Loadout Stockpile Stockpile
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12/day 1/week N/A N/A N/A N/A 2/month

1/3 
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1/6 months

12.5mm 
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3/day 1/week N/A N/A N/A N/A 2/month

1/3 
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1/month
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1/6 months

9.5mm 

PMA
3/day 1/week N/A N/A N/A N/A 2/month

1/3 

months
1/month

1/6 

months

1/6 

months
1/6 months

Dust 3/day 1/week 1/day 1/week 1/day 1/week 2/month
1/3 

months
2/month

1/3 

months
1/6 months
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Gravity.Absorp 

Fine Aggregates 

(CTM 207)

Specific 

Gravity.Absorp 

Fine Aggregates 

(CTM 208)

Fractured Faces 

(CTM 205)

HMA Aggregates

Product

Sieve Analysis  

(CTM 202)

  Sand Equivalent 

(CTM 217)

Durability Index 

(CTM 229)

Specific 

Gravity.Absorp 

Coarse 

Aggregates (CTM 

206)

Don’t Underestimate Value of Inspection



Clear Direction



Storage Silos

RAP Bin

Slat Conveyor

Stockpiles or 
Cold Feed Bins  
(Process Control)

Asphalt
Storage
Tanks

Secondary
Collectors

Know Sample Purpose/Type/Use/Requirements

Cold Feed 
Collector Belt 
(Quality Control)

Discharge 

from Drum, 

Slat 

Conveyor, or 

Storage Silos 

(Acceptance)



Purpose/Use – Understanding Risk
Independent vs. Split Samples

Independent Samples

Split Samples

(test method verification)

(process verification)

Burati, J.L., R.M. Weed, C.S. Hughes, H. S. Hill, “Optimal Procedures for 

Quality Assurance Specifications,” Federal Highway Administration, 

Report FHWA-RD-02-095, McLean, VA, 2003.

Page 46



Sampling

• Representative

• Random

• Purpose or Use

–Mix Design

– PC

–QC

– Acceptance

–Research

• What Might be Different based on Use?



Appropriate Sample Containers

• Clean / Dry

• Labeled

• Delivered



Safety Moment!

Safety



Risk Assessment: Binder Sampling

• Safety – What Matters

– Proper PPE

–Right Equipment

– Fastest ≠ Safest

• People’s H&S Matters



Safer Sampling

www.maxamequipment.com



Risk Assessment:  Stockpiles

Shane Buchanan



Safer Sampling

Indiana DOT



Risk Assessment:  Truck Sampling

ITC, UofI

Staker Parsons



Safer Sampling



Risk Assessment:  Coring



Safer Sampling

TxDOT



Aggregate Sampling - Conveyers



 Fine

 Coarse

 RAP

 RAS

Stockpile Sampling



Loose HMA Sampling

RTSD



Loose HMA Sampling



Core Sampling

Witness



Records…what, where, when, who, how…



Sample Splitting



Components of Variability

Variability  =  variability  +  variability  +  variability

(total) (sampling)            (test method)           (mat./const.)

σ2
total = σ2

s + σ2
t + σ 2m/c



13-27

Sampling Variability (σ2
s)

• 10-30% of Total Variability

– Sample Location

– Sample Method

– Sample Size

– Sample Split Sampling

23%

Testing

43%

Materails/Construction

34%



Effect of Sampling Location on HMA Gradation Variability
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Reduce Sampling and Testing Variability 

• Technician Training

• Technician Certification (Qualified Workforce)

• Laboratory Accreditation

• Regionalize/Standardize Test Methods

• Regionalize/Standardize Test Method Options 

• Proficiency Sample Programs (Round Robins)

• Partnering Before Issue



Label Every Sample Well

Good

Ugly

Bad



Acceptance Sample Integrity



Storage: Time and Temperature

• Asphalt Binder - Humm

• Emulsion – Eeks!

• Aggregates – No Biggy

• HMA - Eeks!

– Test: immediately vs. cool & re-heat vs. minimum time 

vs. … on site lab vs. 4hr drive vs. overnight

– This is a big issue with volumetrics

• How do you Minimize Differences?

• Does Silo Time Matter?  Does Re-heat Time/Temp Matter?



Volumetric & Performance Test Specimen 
Preparation

• Time & Dollars

– Integrity

– Storage

– Staging



Performance Test Specimen Preparation

• Thixotropy-the property of asphalt 

binder whereby it “sets” when 

unagitated. Thixotropy is thought to 

result from hydrophilic suspended 

particles that form a lattice structure 

throughout the asphalt binder. This 

causes and increase in viscosity and 

thus, hardening. Thixotropic effects 

can be somewhat reversed by heat 

and agitation. Exxon Company, 

(1997), Petroleum Encyclopedia for the Users 

of Petroleum 

Products. http://www.exxondist.com

• Stage Sample Prep so ALL sample 

“rest” the same amount of time 

• Properly Supports Samples

http://www.exxondist.com/


Volumetric & Performance Test Specimen 
Preparation

• Lab Mixed Lab Compacted 

– Batching Method 

– Aging Time & Temperature

• Plant Mixed Lab Compacted

–Re-heat, Time & Temperature Inconsistency

• Plant Mixed Field Construction (Cores)

– Skewed Cores

• This Topic Deserves a Webinar of its Own

https://youtu.be/aPWHeILbUM4

https://youtu.be/aPWHeILbUM4


Best Practices (BPs)
Control Charts

• Priceless

• Time Series

• Individual or Moving 

Average

• Correlation of 

Properties

• Can’t Hide from Data

Look at Multiple Charts



Volumetrics BP - Use Charts

• My Favorite Asphalt Mix Properties to Monitor

–%AC, p200, Gmm, Gse, %AV – Together (Control Charts)

– #4 or #8 vs. %AC – What does it tell you?

–Gmm vs. %AC or #4 or #8 

–Gse vs. Pbe

• Do You use Control Charts? 

– Required to or Voluntary?  

• Do You use Control Chart Rules? 

• Do You use Relationship Plots?

Shewhart



BP - Relationship Charts

• Segregation Detector



BP Self-Inspection: Effective Process Control

• Visual Inspection 

when Sampling

• Does a Test 

Need to be Run? 

– NO!!!

• Inspect More, 

Test Less



Inspection

• Mine Face/Primary Feed – Uniformity, Surge

• Walk Your Stockpiles –ID, Color, Tracking, Seg, …

• HP Controls – JMF, Right Loadout, Amps, Gas Temp

• Bins – JMF ID, Flowing of Fines, RAP/RAS Accglom

• Slat – Coating, Temp, Amps

• Silos – Moisture, Seg, NMAS

• Trucks – Coating, Seg, Temp

• Paving Spread – Seg, Uniform Coverage, Core Corr, …

• Don’t Need Tests to Identify All Issues

– Talk with Rock/Hot Plant Operators, Loader Operator, Foremen, 

Operators, Screed man, Lute man, and if you must…STOP!



BP - Traceability



Traceability – What is it & Why does it 
Matter?

• What is it?

– Traceability is the ability to verify the history, location, or 

application of an item by means of documented recorded 

identification.

– Traceability is the ability to discover information about 

where and how a product was made.

• Why does it Matter?

– Proof of product for customer 

–Did you or your supplier deliver what the customer 

specified and can you prove it if challenged?

http://dictionary.cambridge.org/us/dictionary/english/ability
http://dictionary.cambridge.org/us/dictionary/english/information
http://dictionary.cambridge.org/us/dictionary/english/product


Example: Asphalt Binder Traceability

• Specification

• Purchase Order (PO)

• Bill of Lading (BOL)

• Certificate of Compliance 

(COC)

• Submittals

• Traceability in Possession

– Labeling/Tagging

– Chain of Custody Forms

– Quality Control Testing

– Assurance Inspection and 

Testing

• Plant Inventory Reports

• Plant Production Records

• Truck Tickets

• Mix Designs

When You are Buying When in Your Possession



Purchase Order

• Purchase order (PO) - a commercial document and 

first official offer issued by a buyer to a seller, indicating 

types, quantities, and agreed prices for products or 

services. It is used to control the purchasing of 

products and services from external suppliers.

• ALWAYS reference a Specification when issuing a PO



Specification

• 39-2.01B(3)  Asphalt Binder

• Asphalt binder shall comply 

with Section 92…



Purchase 
Order



Bill of Lading 
(BOL)

• Supplier to 

Customer

• Receipt Signature 

Required



Certificate of 
Compliance (COC)

• Illustrates Supplier 

Compliance

• Does Not Eliminate 

Need for QC or 

Assurance Testing



Labeling & Storage



Appear Traceable?



Appear Traceable?



Traceability

• Logging 

Samples

• Labelling 

Consistent with 

Logging ID



Chain of Custody



Sample Storage and Integrity

• Traceable

• Inside or 

Covered

• Temperature

• Time



Recent Relevant Reads

• NCHRP Report 818

• NCHRP Synthesis 552



Summary

• Plan

• Know Purpose/Use/Type for Best Outcomes

• Use Safe Proper Sampling

• Keep Good Records - Traceability

• Sample Preparation: Batching, Oven Time & Temp, Thixotropy

• Minimize Volumetric & Performance Test Sample Variability

• Appropriate Handling & Storage 

– Time & Temperature, Support, …

• Do Your Part to Minimize Variability & Questions.



Contact:

Adam Hand

adamhand@unr.edu

(775) 742-6540

mailto:adamhand@unr.edu

