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Louisiana SpecificationsLouisiana Specifications

1973 1973 --QC/QA based on a variation known QC/QA based on a variation known 
specificationspecification

contractor designed mixescontractor designed mixes
plant control based on a mean plant control based on a mean 
4 4 marshallmarshall /2 gradation/ lot/2 gradation/ lot

19921992
Increased nominal maximum aggregate size Increased nominal maximum aggregate size 
to 19 and 25mmto 19 and 25mm
Limited natural sands to 25%Limited natural sands to 25%

Louisiana SpecificationsLouisiana Specifications

19941994
Added elastic polymers to asphalt Added elastic polymers to asphalt 
cement: (forced duct ratio and elastic cement: (forced duct ratio and elastic 
recovery)recovery)

Louisiana SpecificationsLouisiana Specifications

1994: Added Material Transfer Vehicle 1994: Added Material Transfer Vehicle 

19941994

1997 1997 SuperpaveSuperpave SpecificationsSpecifications

Used this opportunity to introduce  Used this opportunity to introduce  
GmmGmm into the specifications.into the specifications.
Recognized limits of QA based on meanRecognized limits of QA based on mean
Modeled after NCHRP 9Modeled after NCHRP 9--7 7 

PPercent ercent WWithin ithin LLimits approach imits approach 

QC/QA QC/QA 
Design and ValidationDesign and Validation

Contractor submits design JMFContractor submits design JMF
1000 ton Validation, 5 sample 1000 ton Validation, 5 sample 
90 PWL min. 90 PWL min. 

33--5 Voids, min. VMA, 2.36mm (+/5 Voids, min. VMA, 2.36mm (+/--3%), 3%), 
75um (+/75um (+/-- 0.7%) , 0.7%) , GmmGmm (+/(+/-- 0.015), max. 0.015), max. 
NNinitialinitial , and 98 % min. , and 98 % min. NNfinalfinal..

All tests performed at contractors plant All tests performed at contractors plant 
(single operator,DOTD)(single operator,DOTD)
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QC/QA SpecificationsQC/QA Specifications
ProductionProduction

Validation mean becomes targetValidation mean becomes target
Acceptance based on PWL Acceptance based on PWL 
N= 5 samples per 5000 ton lot.N= 5 samples per 5000 ton lot.

%Pay = 55 + (0.5*PWL)%Pay = 55 + (0.5*PWL)

PWLPWL

Q Q lowerlower= = Average Average –– Low LimitLow Limit
STDSTD

Q Q upperupper= = Upper Limit Upper Limit --AverageAverage
STDSTD

PWL = (PWL = (PWLPWLupperupper + PWL+ PWLlowelowe))--100100

PWL PWL 
VMAVMA
VoidsVoids

P/F (100% or 90% pay)P/F (100% or 90% pay)
Percent Percent AntistripAntistrip

Determine average pay for items aboveDetermine average pay for items above

Plant Pay ParametersPlant Pay Parameters Roadway Density Pay Roadway Density Pay 
ParametersParameters

5 cores per 1000 tons, PWL5 cores per 1000 tons, PWL
Determine %pay per Determine %pay per sublotsublot
%Pay = 55 + (0.5*PWL)%Pay = 55 + (0.5*PWL)
Average % pay for 5 Average % pay for 5 sublotssublots to to 
determine %pay for 5000 ton lotdetermine %pay for 5000 ton lot

Lowest pay value of plant or roadwayLowest pay value of plant or roadway
No incentive allowed (max. pay = 100%)No incentive allowed (max. pay = 100%)

Total PayTotal Pay FHWA and Contractors RiskFHWA and Contractors Risk

Looking at contractors statistical Looking at contractors statistical ““riskrisk””
for one parameter only; for one parameter only; 

Given pay = 55 + (Given pay = 55 + (PPupperupper + P+ Plowerlower))--100;  100;  
implies a minimum 90 AQL is desired. implies a minimum 90 AQL is desired. 
((ieie @ 90PWL the contractor will get @ 90PWL the contractor will get 
100% pay). 100% pay). 
When n=5  the contractors risk is > 40% When n=5  the contractors risk is > 40% 
that he will be penalized for material that he will be penalized for material 
that is statistically that is statistically ““inin”” or rather or rather ““not not 
outout”” of spec when he operates at 90AQL.of spec when he operates at 90AQL.
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Avg. STD PWL Spec Tolerance

Gmm 2.480 0.006 92.5 .015

Gmb 2.414 0.009 92.3 .022

Gmbest 2.387 0.020 N/A N/A

Ninitial 86.0 0.549 97.4 89max

Nfinal 97.4 0.400 92.4 98max

Plant Data Plant Data Plant Data (Plant Data (concon’’tt))

 Avg. STD PWL Spec Tolerance 

Voids 4.07 0.35 94.7 3-5  

VMA 13.5 0.342 93.7 12 or 
13 min.

 

2.36mm 25 1.029 95.1  3 

75um 4.6 0.242 93.8  0.7 
 

 

Plant  Data (Plant  Data (ConCon’’tt) ) 

Avg. STD PWL Spec Tolerance

VFA 69.8 2.35 65-75

%AC 4.33 0.19 100 0.4

4.75mm 36 1.64 90.2 4

Slope 8.6 0.33 27 4 0.4
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PWL Mean 

Roadway Density

1.02 std 1.20 std

Actual PayActual Pay

Given 3 years of actual dataGiven 3 years of actual data
Contractor pay for asphalt averaged Contractor pay for asphalt averaged 
98.4%98.4%
This indicates that most of the time, the This indicates that most of the time, the 
contractor produced at a higher than 90 contractor produced at a higher than 90 
AQL.AQL.
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PerformancePerformance
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pre '96 post '96

Avg. Rut Depth

Permeable mixesPermeable mixes

“To see what is right and not to do it 
is want of courage.”

Confucius

2005 Specifications2005 Specifications

Reduced Air Void Design from 4% to Reduced Air Void Design from 4% to 
3.5%3.5%
Based plant pay solely on Air voids, n = 5Based plant pay solely on Air voids, n = 5

Stepped pay scheduleStepped pay schedule
Total pay based on average of Roadway Total pay based on average of Roadway 
Density, n = 15 , Smoothness and Plant Density, n = 15 , Smoothness and Plant 
Pay, incentivePay, incentive

VOIDS PAYVOIDS PAY

3.5 3.8 4.0 3.8 3.6

For N=5, PWL = 100, 103% Pay

<21<212121--50505151--70707171--87878888--9999100100PWLPWL

5050808090909898100100103103% PAY% PAY
DENSITY PAYDENSITY PAY

<31<313131--
6060

6161--
7878

7979--
8888

8989--
9797

9898--
100100

PWLPWL

5050808090909898100100105105% PAY% PAY

For N=15, PWL = 100, 105% Pay

95.0 94.8 94.3 92.9
95.1

15 CORES USED TO COMPUTE PAY!
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ROADWAY SMOOTHNESSROADWAY SMOOTHNESS
IRI SPECSIRI SPECS
IMPLEMENTEDIMPLEMENTED
JULY 2004JULY 2004

CategoryCategory

SingleSingle--Lift Overlays Over Existing Surfaces Lift Overlays Over Existing Surfaces CC

One or Two Lift Overlays Over Cold Planed One or Two Lift Overlays Over Cold Planed 
Surfaces, TwoSurfaces, Two--Lift Overlays Over Existing Lift Overlays Over Existing 
Surfaces Surfaces 

BB

MultiMulti--Lift New Construction,Lift New Construction,
Overlays of More than two LiftsOverlays of More than two Lifts
All Interstates All Interstates 

AA

SURFACE TOLERANCE PAYSURFACE TOLERANCE PAY

50% or 50% or 
removeremove

80%80%90%90%100%100%103%103%

>110>110>95>95--
110110

8585--9595<85<85<75<75CC

>89>89NANA7575--8989<75<75<65<65BB

>75>75NANA6565--7575<65<65<55<55AA

TABLE 502-7A, 
inches per mile

Estimated Pay w/ stepped scaleEstimated Pay w/ stepped scale

90

92

94

96

98

100

102

Voids Roadway

Past Data

FHWA
simulation

Voids = 35%Voids = 35% RiskRisk
@ 90 AQL@ 90 AQL

Roadway = 30% RiskRoadway = 30% Risk

ConclusionConclusion

Because of the  PWL specification, Because of the  PWL specification, 
““contractors have invested more in plant contractors have invested more in plant 
quality personnel and with these personnel, quality personnel and with these personnel, 
they have become more aware of their they have become more aware of their 
production variability and performanceproduction variability and performance””
DOTD and contractors should DOTD and contractors should 

understand the inherent understand the inherent ““risksrisks”” in PWL in PWL 
specificationsspecifications
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