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New Conditions Create New New Conditions Create New 
ProblemsProblems

State highway agencies are changing the rules to State highway agencies are changing the rules to 
how they award construction projects.how they award construction projects.

Warranties  Warranties  
Time constraintsTime constraints
Performance specificationsPerformance specifications

New rules = more risk for contractorsNew rules = more risk for contractorsNew rules = more risk for contractorsNew rules = more risk for contractors



New Conditions Create New New Conditions Create New 
ProblemsProblemsProblemsProblems

Today, we want to know things like, “If I plan to build an Today, we want to know things like, “If I plan to build an 
8” JPCP in July in Madison with a 5 year warranty, what 8” JPCP in July in Madison with a 5 year warranty, what 
properties should I design for?”properties should I design for?”properties should I design for?  properties should I design for?  

O “H I d i i i 3 4O “H I d i i i 3 4Or, “How can I design a mix using 3 or even 4 Or, “How can I design a mix using 3 or even 4 
aggregates?”aggregates?”

Or, “What’s the best way to get 550 flex strength at 28 Or, “What’s the best way to get 550 flex strength at 28 
days for the lowest cost with the least cement?”days for the lowest cost with the least cement?”days for the lowest cost, with the least cement?days for the lowest cost, with the least cement?



Welcome to COMPASSWelcome to COMPASSWelcome to COMPASSWelcome to COMPASS
ComputerComputer--based guidelines for based guidelines for 
j bj b ifi i i i f iifi i i i f ijobjob--specific optimization of paving concretespecific optimization of paving concrete

PPPurposes:Purposes:

For use by concrete pavement designers/engineers,For use by concrete pavement designers/engineers,For use by concrete pavement designers/engineers, For use by concrete pavement designers/engineers, 
researchers, and concrete suppliersresearchers, and concrete suppliers

For the purpose of designing with conventional concreteFor the purpose of designing with conventional concrete--
making materialsmaking materials

For JPCP, CRCP, and patch/repair mixturesFor JPCP, CRCP, and patch/repair mixtures



Welcome to COMPASSWelcome to COMPASSWelcome to COMPASSWelcome to COMPASS

COMPASS  does 2 things:COMPASS  does 2 things:

1.1. Guides the user through the mix design process.Guides the user through the mix design process.

1.1. Guides the user in optimizing mix designs.Guides the user in optimizing mix designs.



The COMPASS SystemThe COMPASS System

COMPASS has 4 tools.  You can use one of them, COMPASS has 4 tools.  You can use one of them, 
or all of them:or all of them:or all of them:or all of them:

1.1. Mix Expert (identifies important properties and offers Mix Expert (identifies important properties and offers 
materials advice)materials advice)

22 Gradation (blends multiple aggregates for the bestGradation (blends multiple aggregates for the best2.2. Gradation (blends multiple aggregates for the best Gradation (blends multiple aggregates for the best 
gradation)gradation)

3.3. Proportioning (ACI 211, with modifications)Proportioning (ACI 211, with modifications)

44 Optimization (pick the best combination of materials forOptimization (pick the best combination of materials for4.4. Optimization (pick the best combination of materials for Optimization (pick the best combination of materials for 
the specific criteria of your project)the specific criteria of your project)



Mix Expert ModuleMix Expert Module



Mix Expert ModuleMix Expert Module

Si S ifi C di iSite Specific Conditions
• Project Type
• Design & Construction InfoDesign & Construction Info
• Climate
• Exposure

Mix Expert’s 
Knowledge-Base

Performance Criteria RecommendationsPerformance Criteria Recommendations
• Important PCC Properties
• Recommended Test Methods
• General Recommendations



Mix Expert ModuleMix Expert Module



Mix Expert ModuleMix Expert Module



Mix Expert ModuleMix Expert Module



Gradation ModuleGradation Module

Module purpose:

Optimize blending 
of aggregates for:of aggregates for:
• Durability

• Strength 
(adequate not 
max)max)

• Workability, and

• Cost



Gradation ModuleGradation Module

• ModelsModels
• De Larrard  Compressible Packing Model

• Dewar Theory of Particle MixturesDewar Theory of Particle Mixtures

• Toufar  SHRP

• Plots• Plots
• Coarseness factor chart

P 0 45 h t• Power 0.45 chart
• Percent Retained (8-18 chart)



Gradation ModuleGradation Module



Proportioning ModuleProportioning Module

Module purpose:

Allow user to create 
a mix designa mix design 
based on user-
defined criteria. 
(ACI 211)



Proportioning ModuleProportioning Module



Proportioning ModuleProportioning Module



Optimization ModuleOptimization Module

Module purpose:

To create a list of 
alternative mixalternative mix 
designs that meet 
job-specific j p
criteria.

Based on FHWABased on FHWA 
and NIST’s COST 
softwaresoftware



Optimization ModuleOptimization Module
C t T i l B t hCreate Trial Batches…



Optimization ModuleOptimization Module
Id tif C it i f ti i tiIdentify Criteria for optimization…



Optimization ModuleOptimization Module
Id tif C it i f ti i tiIdentify Criteria for optimization…



Optimization ModuleOptimization Module
Assign Desirability and Importance…



Optimization ModuleOptimization Module
Analyze for List of Alternate Optimized Mixes …



SummarySummarySummarySummary
COMPASS consists of 4 modulesCOMPASS consists of 4 modules

1.1. Mix Expert Mix Expert -- first cut of material choicesfirst cut of material choices
2.2. Gradation Gradation -- optimize aggregate blends for best optimize aggregate blends for best 

packingpackingpackingpacking
3.3. Proportioning Proportioning -- make initial attempts at mix make initial attempts at mix 

designsdesigns
4.4. Optimization Optimization -- find the best alternatives for find the best alternatives for 

specific criteriaspecific criteria

The four modules can work as stand alone tools.The four modules can work as stand alone tools.
OROR……
Used together, make a powerful optimizationUsed together, make a powerful optimization
system.system.



You can download the You can download the FREEFREE unofficialunofficial version of  version of  
COMPASS:COMPASS:

www.PCCmix.com
Sabrina Garber: sgarber@thetranstecgroup.comSabrina Garber: sgarber@thetranstecgroup.comg @ g pg @ g p


