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200-225 mm PCC

100 mm CTB 
150 mm ASB 

Remove PCC, Replace
with 200-300 mm

Doweled
PCC

Crack and Seat PCC,
Place Thick AC Overlay

50-75 mm Rich Bottom 
AC, 2 % air-voids

75-100 mm PBA-6a, 
5 % air-voids

150-200 mm AR-8000 
AC, 5 % air-voids

Existing Structure
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Selection Process for the Most 
Economic Rehabilitation Scenario 

Selection Process for the Most Selection Process for the Most 
Economic Rehabilitation Scenario Economic Rehabilitation Scenario 

Traffic Simulations
HCM/FREQ/Paramics

Construction/Traffic
Management Plans

 



Step 1: CA4PRS V1.0 Main Inputs
Create Alternative Scenarios
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Step 2: CA4PRS Constructability
Schedule Analysis Outputs
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Outline of CA4PRS Analysis ModelOutlineOutline of CA4PRSof CA4PRS Analysis ModelAnalysis Model



Full Closure (Counter-flow Traffic)
PCC Concurrent Double-lane Rehabilitation
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Half or Partial Closure
PCC Sequential Single-lane Rehabilitation
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CA4PRS Software Menu Tree CA4PRSCA4PRS Software Menu Tree Software Menu Tree 



Project List in the DatabaseProject List in the DatabaseProject List in the Database



Input (1): Project DetailsInput (1): Project DetailsInput (1): Project Details





Input (3): Resource Profile Input (3): Resource Profile Input (3): Resource Profile 
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Deterministic OutputsDeterministic OutputsDeterministic Outputs



Probabilistic OutputsProbabilistic OutputsProbabilistic Outputs



Production Comparison AnalysisProduction Comparison AnalysisProduction Comparison Analysis



Output ReportOutput ReportOutput Report



1999:  I-10 Pomona (CA), FSHCC
2002:  I-710 Long Beach (CA), AC

I-5 Seattle (WA), PCC
2003:  I-15 Devore (CA), 12-hour PCC
2004:  I-710 Phase 2 (CA), AC vs PCC

I-494 St. Paul (MN), AC
2005:  I-15 Ontario (CA), PCC

1999:  I-10 Pomona (CA), FSHCC
2002:  I-710 Long Beach (CA), AC

I-5 Seattle (WA), PCC
2003:  I-15 Devore (CA), 12-hour PCC
2004:  I-710 Phase 2 (CA), AC vs PCC

I-494 St. Paul (MN), AC
2005:  I-15 Ontario (CA), PCC



(2) I – 710 (I)
Long Beach Project

(3) I – 15 
Devore Project

I-710 Long Beach

I-15 Devore

I-10 Pomona



I-10 Pomona Project
CA4PRS Verification
II--10 Pomona Project10 Pomona Project
CA4PRS VerificationCA4PRS Verification
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Application of CA4PRS on
I-15 Devore Project
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I-15 Devore: Old vs. New 
Pavement Cross-section
II--15 Devore: Old vs. New 15 Devore: Old vs. New 
Pavement CrossPavement Cross--sectionsection



I-15 Devore: Daily Traffic PatternsII--15 Devore: Daily Traffic Patterns15 Devore: Daily Traffic Patterns
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Lane Closure: Full-closure 
with Counter-flow Traffic
Lane Closure: FullLane Closure: Full--closure closure 
with Counterwith Counter--flow Trafficflow Traffic



I-15 Devore: Construction 
Scenarios Evaluated
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I-15 Devore: Schedule Comparison 
CA4PRS Analysis Results

II--15 Devore: Schedule Comparison 15 Devore: Schedule Comparison 
CA4PRSCA4PRS Analysis ResultsAnalysis Results

Construction Scenario Total 
Closures

Total 
Closure 
Hours

%

72-Hour Weekday 8 512 100%

55-Hour Weekend 10 550 110%

1 Roadbed Continuous 2 400 78%

10-Hour Night-time 220 2,200 430%
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I-15 Devore: Traffic Analysis 
Models Integrated with CA4PRS

II--15 Devore: Traffic Analysis 15 Devore: Traffic Analysis 
Models Integrated with CA4PRSModels Integrated with CA4PRS





FREQ Macro-simulation
Segment 1 Northbound Closure (NB traffic)

FREQ MacroFREQ Macro--simulationsimulation
Segment 1 Northbound Closure (NB traffic)Segment 1 Northbound Closure (NB traffic)

Before Construction



Paramics: Microscopic Simulation ModelParamics: Microscopic Simulation ModelParamics: Microscopic Simulation Model







I-15 Devore Selected the Most Economical 
Scenario: Schedule, Traffic Delay, Total Costs

II--15 Devore Selected the Most Economical 15 Devore Selected the Most Economical 
Scenario: Schedule, Traffic Delay, Total CostsScenario: Schedule, Traffic Delay, Total Costs

Total
Closures

Closure
Hours

User
Delay

Agency
Cost

Total
Cost

1 Roadbed
Continuous 2 400 5.0 15.0 20.0 80

72-Hour Weekday
Continuous 8 512 5.0 16.0 21.0 50

55-Hour Weekend
Continuous 10 550 10.0 17.0 27.0 80

10-Hour Night-time
Closures 220 2,200 7.0 21.0 28.0 30

Max.
Peak
Delay
(Min)

Construction
Scenario

Schedule
Comparison

Cost Comparison ($M)



 


