
PE/PS Workshop PE/PS Workshop -- 20092009

Project Materials Use and ConcernsProject Materials Use and Concerns



Project Materials and AcceptanceProject Materials and Acceptance

QC/QA SpecificationsQC/QA Specifications
Quality Control PlansQuality Control Plans
Certified ProducersCertified Producers
Personnel QualificationsPersonnel Qualifications
Approved Materials Approved Materials 
Frequency ManualFrequency Manual
Material Testing and AcceptanceMaterial Testing and Acceptance



Types of SpecificationsTypes of Specifications

METHODMETHOD
END RESULTEND RESULT
QC/QA QC/QA –– Statistically BasedStatistically Based
PERFORMANCEPERFORMANCE

•• WarrantyWarranty
•• Performance RelatedPerformance Related



QC/QAQC/QA SPECIFICATIONSSPECIFICATIONS

HOTHOT MIX ASPHALT (HMA)MIX ASPHALT (HMA)
PORTLAND CEMENT CONCRETE PORTLAND CEMENT CONCRETE 
PAVEMENT (PCCP)PAVEMENT (PCCP)



QUALITY CONTROLQUALITY CONTROL

Activities that have to do Activities that have to do 
with making the Quality of with making the Quality of 
a product what it should a product what it should 
bebe



Quality ControlQuality Control

Quality Control Quality Control 
Plans Plans –– ITM 803ITM 803
Producer Producer 
Technicians Technicians 
Certified ProducersCertified Producers



QUALITY CONTROL PLANSQUALITY CONTROL PLANS

QCP QCP –– A detailed description of the A detailed description of the 
type and frequency of inspection, type and frequency of inspection, 
sampling, and testing deemed sampling, and testing deemed 
necessary to measure and control the necessary to measure and control the 
various properties of the materialvarious properties of the material



Quality Control PlansQuality Control Plans
Contract specificContract specific
Signed and dated by Signed and dated by 
Contractor and PE/PSContractor and PE/PS
Maintained to reflect Maintained to reflect 
current status of current status of 
operationsoperations
Shall contain name and Shall contain name and 
duties of all quality duties of all quality 
control personnelcontrol personnel
Placement operations Placement operations 
shall not begin before shall not begin before 
the QCP has been the QCP has been 
acceptedaccepted



Quality Control Plans Quality Control Plans –– HMA & PCCPHMA & PCCP

Quality Control TechniciansQuality Control Technicians
Transportation of materials to projectTransportation of materials to project
Paving OperationsPaving Operations
JointsJoints
Materials Sampling and TestingMaterials Sampling and Testing
Response to Test ResultsResponse to Test Results
Pavement SmoothnessPavement Smoothness
DocumentationDocumentation



Quality Control Plans Quality Control Plans -- HMA HMA 

Milling ProceduresMilling Procedures
Process BalanceProcess Balance



Quality Control Plans Quality Control Plans -- PCCPPCCP

Concrete BatchingConcrete Batching
Trial BatchTrial Batch
FinshingFinshing, Texturing, and Curing, Texturing, and Curing



Quality ControlQuality Control Technicians Technicians 
HMAHMA

Paving operations and Paving operations and 
joint constructionjoint construction
Quality control tests Quality control tests 
for temperature, for temperature, 
density, and density, and 
smoothnesssmoothness
Pavement samples for Pavement samples for 
quality control and quality control and 
acceptanceacceptance



Quality ControlQuality Control Technicians Technicians 
PCCPPCCP

ACI Certified Concrete Field ACI Certified Concrete Field 
Testing Technician, Grade ITesting Technician, Grade I
Trial BatchTrial Batch
Quality control testsQuality control tests

Gradation of aggregatesGradation of aggregates
Flexural strengthFlexural strength
Air contentAir content
Unit WeightUnit Weight
W/C ratioW/C ratio
Surface smoothnessSurface smoothness
Control chartsControl charts



Certified ProducersCertified Producers
Certified Aggregate Producers (ITM 211)Certified Aggregate Producers (ITM 211)
Certified HMA Producers (ITM 583)Certified HMA Producers (ITM 583)
Asphalt Supplier Certification Program (ITM 581)Asphalt Supplier Certification Program (ITM 581)
Certified Precast Concrete Producer Program Certified Precast Concrete Producer Program 
(ITM 813)(ITM 813)
Certified Precast Certified Precast PrestressedPrestressed Concrete Producer Concrete Producer 
Program (ITM 814)Program (ITM 814)
Reinforcing Bar and Dowel Bar Certification Reinforcing Bar and Dowel Bar Certification 
Program (ITM 301)Program (ITM 301)
Ready Mixed Concrete Plant Program (ITM 406)Ready Mixed Concrete Plant Program (ITM 406)



Certified Aggregate Producer ProgramCertified Aggregate Producer Program

Statistically Based ProgramStatistically Based Program
Quality Control PlanQuality Control Plan
Daily DiaryDaily Diary
Production Testing Production Testing –– gradation, deleterious, & gradation, deleterious, & 
crushed contentcrushed content
LoadLoad--out testing out testing –– gradation & decantgradation & decant



Certified Aggregate Producer ProgramCertified Aggregate Producer Program



Certified HMA Producer ProgramCertified HMA Producer Program

Quality Control PlanQuality Control Plan
Daily DiaryDaily Diary
Sample and test Sample and test 
material from material from 
pavement and plant pavement and plant 
Control ChartsControl Charts

Binder contentBinder content
Air voidsAir voids
VMAVMA



Certified HMA Producer ProgramCertified HMA Producer Program

Aggregates (stockpiles & blended ), RAP, and HMAAggregates (stockpiles & blended ), RAP, and HMA
Binder content, moisture content, air voids, CAA, Binder content, moisture content, air voids, CAA, 
draindowndraindown (OG), temperature, and gradation (OG), temperature, and gradation 
(SMA)(SMA)



Certified Asphalt Supplier Certified Asphalt Supplier 
Certification (ASC) ProgramCertification (ASC) Program

Complete PG binder testing on each gradeComplete PG binder testing on each grade
Supplies proper storage and handling proceduresSupplies proper storage and handling procedures



PG Binder Acceptance PG Binder Acceptance -- INDOTINDOT

Lot Lot –– one weekone week
SublotSublot –– one one 
calendar daycalendar day
One sample tested One sample tested 
per lotper lot



Certified Precast Concrete Certified Precast Concrete 
Producer ProgramProducer Program

ACPA or NPCA CertifiedACPA or NPCA Certified
INDOT Approved MaterialsINDOT Approved Materials



Certified Precast Concrete Certified Precast Concrete 
Producer ProgramProducer Program

MarkingsMarkings
Date of ManufactureDate of Manufacture
INDOT ID numberINDOT ID number
ACPA ACPA –– ““ACPA Certified ACPA Certified 
ProductProduct”” or or ““QCastQCast””
emblememblem
NPCA NPCA –– ““NPCA Certified NPCA Certified 
ProductProduct””
Specification markingSpecification marking

INDOT Approved INDOT Approved 
Materials List Materials List 



Certified Precast Certified Precast PrestressedPrestressed
Concrete Producer ProgramConcrete Producer Program

NPCA or PCI PB3 Certified NPCA or PCI PB3 Certified –– straight strandsstraight strands
PB4 Certified PB4 Certified –– deflected strandsdeflected strands
INDOT inspectionINDOT inspection



Reinforcing Bar and Dowel Bar Reinforcing Bar and Dowel Bar 
Certification Program Certification Program –– ITM 301ITM 301

Coater Coater –– Concrete Concrete 
Reinforcing Steel Institute Reinforcing Steel Institute 
(CRSI) Certified(CRSI) Certified

ManufacturerManufacturer
Compliance to Compliance to 
specification requirements specification requirements 
for heatsfor heats
Satisfactory testing with Satisfactory testing with 
INDOTINDOT
Satisfactory verification Satisfactory verification 
testingtesting



Reinforcing Bar and Dowel Bar Reinforcing Bar and Dowel Bar 
Certification Program Certification Program –– ITM 301ITM 301

Acceptance Acceptance –– BarsBars
Type B Certification Type B Certification 
provided by manufacturerprovided by manufacturer

Acceptance Acceptance -- CoatingCoating
Type A Certification for Type A Certification for 
coating thickness and coating thickness and 
adhesion testsadhesion tests
Type C Certification to Type C Certification to 
identify coating material identify coating material 
and state that the coating and state that the coating 
is from the Approved List is from the Approved List 
of Epoxy Coatings for of Epoxy Coatings for 
SteelSteel



Certified Ready Mixed Certified Ready Mixed 
Concrete Plant ProgramConcrete Plant Program

NRMCA Plant NRMCA Plant 
CertificationCertification
2 Year cycle for 2 Year cycle for 
inspection of plantinspection of plant
Voluntary programVoluntary program
More frequent scale More frequent scale 
calibrationscalibrations
INDOT still does INDOT still does 
inspectioninspection



Certified Ready Mixed Certified Ready Mixed 
Concrete Plant ProgramConcrete Plant Program

Delivery trucks includedDelivery trucks included
14 month cycle for inspection14 month cycle for inspection



PersonnelPersonnel

Qualified Technician ProgramQualified Technician Program
Independent Assurance ProgramIndependent Assurance Program



Qualified Technicians Qualified Technicians 

RequirementsRequirements
Written examination on test procedureWritten examination on test procedure
Proficiency by Independent Assurance Proficiency by Independent Assurance 
TechnicianTechnician
Proficiency required once per yearProficiency required once per year
If no proficiency within three years, the If no proficiency within three years, the 
written exam is required againwritten exam is required again



Qualified Technicians Qualified Technicians -- HMAHMA

Sampling Sampling –– ITM 580ITM 580



Qualified Technicians Qualified Technicians -- PCCPPCCP

AASHTO T 23 AASHTO T 23 –– Making and Curing Making and Curing 
Test Specimens in the FieldTest Specimens in the Field
AASHTO T 97 AASHTO T 97 –– Flexural StrengthFlexural Strength
AASHTO T 119 AASHTO T 119 –– SlumpSlump
AASHTO T 152 AASHTO T 152 –– Air Content by Air Content by 
Pressure MethodPressure Method
ASTM C 173 ASTM C 173 –– Air Content by Air Content by 
VolumetricVolumetric
ITM 403 ITM 403 –– W/C RatioW/C Ratio



Qualified Technicians Qualified Technicians -- SoilsSoils

AASHTO T 191 AASHTO T 191 –– Density by Density by 
Sand ConeSand Cone
AASHTO T 255 AASHTO T 255 –– Moisture Moisture 
Content of AggregateContent of Aggregate
AASHTO T 310 AASHTO T 310 –– Density by Density by 
Nuclear GaugeNuclear Gauge
ASTM D 6951 ASTM D 6951 ––Density by DCPDensity by DCP
ITM 506 ITM 506 –– Field Moisture Field Moisture 
ContentContent



Qualified Technicians Qualified Technicians -- SmoothnessSmoothness

ITM 912 ITM 912 ---- ProfilographsProfilographs



MaterialsMaterials

Approved Materials ListApproved Materials List
MaterialsMaterials
SourcesSources

Material CertificationsMaterial Certifications
PrePre--Approved MaterialsApproved Materials
Verification SamplesVerification Samples



Approved Materials ListsApproved Materials Lists

Approved Materials Approved Materials 
ListList

Materials (34)Materials (34)
Sources (14)Sources (14)
Specification Specification 
ReferenceReference
Contact PersonContact Person



Material CertificationsMaterial Certifications

Type A Type A 
ManufacturerManufacturer
Copy of lab reportCopy of lab report
Certify materials meet Certify materials meet 
specificationsspecifications

Type BType B
ManufacturerManufacturer
Applicable specificationsApplicable specifications
Indicate limits of test valuesIndicate limits of test values
Certify materials meet Certify materials meet 
specificationsspecifications

Type CType C
ManufacturerManufacturer
Applicable specificationsApplicable specifications
Certify materials meet Certify materials meet 
specifications specifications 



Material CertificationsMaterial Certifications

Type DType D
ContractorContractor
Applicable Applicable 
specificationsspecifications
Certify materials Certify materials 
meet specificationsmeet specifications
Product Product 
identificationidentification

Other TypesOther Types
Described in Described in 
materialmaterial’’s s 
specificationsspecifications



PrePre--Approved MaterialsApproved Materials

Glass SpheresGlass Spheres
PaintsPaints
Hot Pour Joint SealantsHot Pour Joint Sealants



Verification SamplesVerification Samples

Frequency ManualFrequency Manual
CementCement
Fly ashFly ash
Concrete Concrete 
admixturesadmixtures
Curing materialsCuring materials
Reinforcing steelReinforcing steel
Hydrated limeHydrated lime
GeotextilesGeotextiles



Frequency ManualFrequency Manual

Minimum required Minimum required 
number of testsnumber of tests
Location of Location of 
samples and testssamples and tests
Basis of Use Basis of Use ––
SiteManagerSiteManager Test Test 
TemplateTemplate



QUALITY ASSURANCEQUALITY ASSURANCE

Activities that have to do Activities that have to do 
with making sure that with making sure that 
the Quality of a product the Quality of a product 
is what it should beis what it should be



Quality Assurance Quality Assurance -- Mix DesignsMix Designs

HMA HMA 
•• Approved LabApproved Lab
•• AMRL InspectionAMRL Inspection
•• Sample Proficiency ProgramSample Proficiency Program
•• Design Design Approved by DTEApproved by DTE

PCCP PCCP 
•• Trial BatchTrial Batch
•• Design Design Approved by DTEApproved by DTE



Quality Assurance Quality Assurance –– HMA DMFHMA DMF

Submitted one Submitted one 
week prior to useweek prior to use
Based on ESAL and Based on ESAL and 
mixture mixture 
designationdesignation
Approved by DTEApproved by DTE



Quality Assurance Quality Assurance –– HMA JMFHMA JMF

Adjustment PeriodAdjustment Period
5000 tons for Base and 5000 tons for Base and 
Intermediate mixtureIntermediate mixture
3000 tons for Surface 3000 tons for Surface 
mixturemixture

JMF submitted for JMF submitted for 
approval to DTE one approval to DTE one 
working day after receipt working day after receipt 
of test results for binder of test results for binder 
content, VMA, and air content, VMA, and air 
voids from adjustment voids from adjustment 
periodperiod



Quality Assurance HMA Quality Assurance HMA 
Random Sampling Random Sampling –– ITM 802ITM 802

HMAHMA
Random Random sublotsublot tonton
Truck containing that ton is selectedTruck containing that ton is selected
Distance truck places the mixture Distance truck places the mixture 
determineddetermined
Random transverse and longitudinal Random transverse and longitudinal 
distance determineddistance determined



Quality Assurance SamplingQuality Assurance Sampling
LotsLots andand SublotsSublots -- HMAHMA

•• Lots Lots ---- 5000t for Base & Intermediate5000t for Base & Intermediate
---- 3000t for Surface3000t for Surface

•• SublotsSublots ---- 1000t for Base &  Intermediate1000t for Base &  Intermediate
---- 600t for Surface600t for Surface



Quality Assurance Sampling Quality Assurance Sampling -- HMAHMA

Increasing 
Station

2 ft
(0.6 m) 2 ft

(0.6 m)

Sample for 
Gyratory Specimens

Random Location
MSG and Binder 
Content Sample

Backup Sample for 
Gyratory Specimens

Backup Sample for 
MSG and Binder 
Content



Quality Assurance Sampling Quality Assurance Sampling -- HMAHMA



Quality Assurance Quality Assurance -- CMDSCMDS
Concrete Trial BatchConcrete Trial Batch

PCCPPCCP
Validate CMD Validate CMD 
compliancecompliance
Validate sampling and Validate sampling and 
testing procedurestesting procedures



Quality Assurance Quality Assurance -- CMDSCMDS
Concrete Trial BatchConcrete Trial Batch

Air ContentAir Content ---- 5.0% 5.0% --
10.0%10.0%
Plastic Unit weight Plastic Unit weight ---- ±±
3.0% of CMDS3.0% of CMDS
W/C ratio W/C ratio ---- ±± 0.030% 0.030% 
of target value of CMDS of target value of CMDS 
and shall not exceed and shall not exceed 
0.4500.450
Flexural strength Flexural strength ----
minimum of 570 psiminimum of 570 psi

Weight (lb) 
 

 
Volume (ft3) 

One yd3 

Materials 
SSD Batch 

A 1.755 Air I               0 O 

B 2.582 Cement J        507.6 P          508 

C 0.452 Fly Ash K         70.5 Q           71 

D 4.929 Water L       307.5 T(29gal)24
2 

Paste (E) 9.718    

Aggregate (F) 17.282    

G 6.567 Fine 
Aggregate M   1073.6 R         1115

H 10.715 Coarse 
Aggregate N   1785.2 S         1810

Total (E + F) 27.0  



Quality Assurance Quality Assurance -- CMDPCMDP

Submitted to DTE upon Submitted to DTE upon 
completion of Trial completion of Trial 
BatchBatch
INDOT SpreadsheetINDOT Spreadsheet
Minimum of 3 work days Minimum of 3 work days 
prior to productionprior to production
Production shall not Production shall not 
start without approved start without approved 
CMDPCMDP

Weight (lb) 
 

 
Volume (ft3) 

One yd3 

Materials 
SSD Batch 

A 1.755 Air I               0 O 

B 2.582 Cement J        507.6 P          508 

C 0.452 Fly Ash K         70.5 Q           71 

D 4.929 Water L       307.5 T(29gal)24
2 

Paste (E) 9.718    

Aggregate (F) 17.282    

G 6.567 Fine 
Aggregate M   1073.6 R         1115

H 10.715 Coarse 
Aggregate N   1785.2 S         1810

Total (E + F) 27.0  



Quality Assurance SamplingQuality Assurance Sampling
Lots and Lots and SublotsSublots -- PCCPPCCP

PCCPPCCP
•• Lots Lots ---- 7200 7200 sydsyd
•• SublotsSublots ---- 2400 2400 sydsyd



Quality Assurance Sampling Quality Assurance Sampling -- PCCPPCCP

Paver Paver –– air content and unit weightair content and unit weight
Plant Plant –– flexural strength flexural strength 



Quality Assurance Sampling Quality Assurance Sampling -- CoresCores

HMA HMA –– DensityDensity
Concrete Concrete -- ThicknessThickness
HMA/PCCPHMA/PCCP

Length of Length of sublotsublot x x 
random numberrandom number
Width of pavement x Width of pavement x 
random numberrandom number



Quality AssuranceQuality Assurance
HMA Acceptance HMA Acceptance ---- INDOTINDOT

HMAHMA
•• Binder ContentBinder Content
•• Air VoidsAir Voids
•• VMAVMA
•• DensityDensity
•• SmoothnessSmoothness



Quality AssuranceQuality Assurance
Material Acceptance Material Acceptance ---- 402402

402 402 –– Type D Type D 
CertificationCertification

Air voidsAir voids
Binder contentBinder content
11stst 250t and each 250t and each 
subsequent 1000t subsequent 1000t 
of base and of base and 
intermediateintermediate
11stst 250t and each 250t and each 
subsequent 600t subsequent 600t 
for surface for surface 



Quality Assurance ConcreteQuality Assurance Concrete
Random Sampling Random Sampling –– ITM 802ITM 802

Plastic ConcretePlastic Concrete
Determine the number of sample Determine the number of sample 
segmentssegments
Determine sample segment sizeDetermine sample segment size
Random target areaRandom target area
Length of target areaLength of target area
Distance to random target areaDistance to random target area



Concrete Acceptance Concrete Acceptance -- INDOTINDOT

PCCPPCCP
•• Flexural StrengthFlexural Strength
•• Air ContentAir Content
•• Unit WeightUnit Weight
•• W/C RatioW/C Ratio
•• Thickness Thickness 



Quality AssuranceQuality Assurance
Smoothness Smoothness –– HMA/PCCPHMA/PCCP

Smoothness Smoothness –– ProfilographProfilograph



Quality Assurance Quality Assurance -- HMA Pay FactorsHMA Pay Factors

HMA HMA –– Percent Within Limits (PWL)Percent Within Limits (PWL)
•• Binder Content, Air Voids, VMA, & Binder Content, Air Voids, VMA, & Density (% MSG)Density (% MSG)
•• Smoothness Smoothness –– Profile IndexProfile Index



Material Acceptance Material Acceptance ---- AggregatesAggregates

CAPP Producer CAPP Producer –– D numberD number
SubbaseSubbase
UnderdrainsUnderdrains
B Borrow and Structural backfill (may come from a local B Borrow and Structural backfill (may come from a local 
site)site)

Exceptions for CAPPExceptions for CAPP
Precast concrete itemsPrecast concrete items
Snow and ice abrasive materialsSnow and ice abrasive materials



Material Acceptance Material Acceptance ---- SoilsSoils

Moisture Content  Moisture Content  
ITM 506ITM 506
DensityDensity

Sand Cone Sand Cone 
AASHTO T 191AASHTO T 191
Nuclear Gauge   Nuclear Gauge   
AASHTO T 310AASHTO T 310
Dynamic Cone Dynamic Cone 
PenetrometerPenetrometer
ASTM D 6951ASTM D 6951



HMA Appeal ProcessHMA Appeal Process

HMA HMA 
•• Appeal in writing within Appeal in writing within 

seven days of receipt of seven days of receipt of 
results for lotresults for lot

•• Includes QC test resultsIncludes QC test results
•• Backup samples for binder Backup samples for binder 

content, air voids, and content, air voids, and 
VMAVMA

•• Additional cores for density Additional cores for density 



Quality Assurance Quality Assurance 
PCCP  Pay AdjustmentsPCCP  Pay Adjustments

PCCP ConcretePCCP Concrete
Flexural StrengthFlexural Strength
Air ContentAir Content
Lot Range for Air Lot Range for Air 
ContentContent
ThicknessThickness
SmoothnessSmoothness

*514 or less
0.72515 - 524
0.78525 - 534
0.83535 - 539
0.86540 - 544
0.89545 - 549
0.92550 - 554
0.94555 - 559
0.96560 - 564
0.98565 - 569
1.00570 and above

Pay Factorspsi
Lot Average Flexural Strength



PCCP Appeal ProcessPCCP Appeal Process

PCCPPCCP
•• Appeal in writing within Appeal in writing within 

five days of receipt of five days of receipt of 
results for lotresults for lot

•• Includes QC test resultsIncludes QC test results
•• Flexural StrengthFlexural Strength

(>50psi) (>50psi) ---- cores  taken cores  taken 
for split tensile strength                                      for split tensile strength                                      

•• Air ContentAir Content (>0.5%)(>0.5%)––
additional cores additional cores 



www.in.gov/dotwww.in.gov/dot
Doing Business with INDOTDoing Business with INDOT

Other BusinessOther Business





Materials Management Information

Approved Lists 

Geotechnical Consultants
A listing of Geotechnical Consultants approved to perform 
geotechnical work on INDOT projects. 

HMA Design Labs
A listing of HMA Design Laboratories approved to perform HMA 
Design work for INDOT projects. 

Approved Materials
A listing of materials and suppliers pre-approved and tested that 
meet INDOT specifications for immediate use on INDOT Contracts. 

Frequency of Sampling and Testing Manual
This is the manual that outlines the Sampling and Testing 
requirements of materials for acceptance purposes on INDOT 
contracts. 



Materials Management Information

PG Asphalt Binder Index

PG 64-22 Average Monthly Price
PG Asphalt Binder Index Adjustment

Publications and Manuals

Geotechnical Manuals and Guidelines
Manuals, Guidelines, Forms, and Approved List of 
Suppliers and Geotechnical Consultants. 

Indiana Test Methods or Procedures Index
Test Methods and Procedures developed by INDOT 
for use with INDOT Specifications 



Materials Management Information
Quality Assurance Manuals:

Certified Aggregate Technician Manual
Manual outlining the procedures to be followed by the Certified 
Aggregate Technicians 

Certified Hot Mix Asphalt Technician Manual
Manual outlining the procedures to be followed by the Certified Hot 
Mix Asphalt Technician 

Inspection and Sampling Procedures for Fine & Coarse Aggregates
Procedures to be followed for the inspection and sampling of fine 
and coarse aggregate stockpiles 

Superstructure Concrete Certified Technician Program Manual
Manual outlining the procedures to be followed by the Certified 
Superstructure Concrete Technician 

Qualified Technician Program
Program Description
Test Methods


