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Introduction 

• Texas DOT Pay Adjustment Factor
• Production (HMA pavements)

• Placement (HMA Pavements)

• Ride Quality (HMA and Concrete pavements)

• Developed based on offset to the average contractors’ 

performance

• Improved quality control with the advent of modern 

equipment 

• Skewed PAFs (mostly rewarding) 
• PAF shall be financially justifiable
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Main Objectives

• Investigating the empirical relationship

• Identification of performance sensitive measurable 

QC/QA parameters

Development of 
Performance-based Pay Adjustment Factors
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Methodology

• Gathering data on

• Pavement performance 

• As-constructed quality 

• Three year performance criterion 

• Aggregating Quality control data at project level 

• Econometric models for building relationships

• Sensitivity analysis
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Pavement performance

• Focus on early failures

• Performance during first three years

• Attributable to the as-constructed quality

• Not a deterioration model 

• Performance measures 

• Deterioration rate (IRI) (Left censored)

• Rutting (Binary indicator)

• Cracking (Binary Indicator)

Development of 
Performance-based Pay Adjustment Factors



13

Deterioration rate
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Deterioration rate

Development of 
Performance-based Pay Adjustment Factors



15

Deterioration rate

• Data quality control

• Manually filtered “noisy” performance trends

• Estimated the deterioration rate and initial ride quality 

• Linear model assumption (realistic !!)

• Future deterioration rate is irrelevant to the analysis 
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Deterioration rate
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Dependent variables

• Deterioration rate has lot of zeros 

• Categorical (0 or some value)

• Rutting is categorical (0 or 1)

• Cracking is categorical (0 or 1)
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Model Structures
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• Tobit model (with endogeneity)

• Deterioration rate (IRI) – (0 or some value)

𝑦𝑖 =  
𝑦𝑖

∗
𝑖𝑓 𝑦𝑖

∗
> 0

0 𝑖𝑓 𝑦𝑖
∗
≤ 0

𝑦𝑖
∗
= 𝑦2𝑖𝛼1 + 𝑋1𝑖𝛽1 + 𝜀𝑖

𝑦2𝑖 = 𝑋2𝑖𝛽2 + 𝛿𝑖

Note: Estimated using STATA (2-stage Least squares)
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Model Structures
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• Binary probit model (with random coefficients) 

• Rutting (0 or 1)

• Cracking (0 or 1)

𝑦𝑖 =  
1 𝑖𝑓 𝑦𝑖

∗
> 0

0 𝑖𝑓 𝑦𝑖
∗
≤ 0

𝑦𝑖
∗
= 𝑋𝑖𝛽𝒊 + 𝜀

𝜀 ~ 𝑁 0, 1
𝛽𝑖𝑘~ 𝑁 𝛽𝑘 , 𝛿𝑘

Note: Estimated using Maximum Simulated likelihood using Halton
draws
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Estimation Results
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Model : Deterioration rate with endogeneity Estimate St.dev Z-score P-Value

constant -16.967 9.001 -1.88 0.059

Indicator variable: IH facility -5.031 2.316 -2.17 0.030

Right shoulder width 0.454 0.214 2.12 0.034

Ride after construction (IRI in inch/mile) 0.222 0.106 2.10 0.036

Note: 

1. Initial_IRI was modeled as endogenous covariate. 

2. Plant-mix volumetric parameters are used as instruments. 
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Estimation Results
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Model : Rutting indicator Estimate Stdev Z_score P_Value

constant 1.057 0.074 14.255 0

Length of the project 0.081 0.022 3.749 0

Current 18-Kip measured average -0.085 0.033 -2.562 0.011

Indicator Variable: Wet-Warm Weather -0.713 0.139 -5.125 0

Constructed before 2005 -1.099 0.148 -7.409 0

Speed Limit 0.291 0.086 3.389 0.001

Indicator Variable: Rural -0.355 0.145 -2.452 0.015

Laboratory VFA: Mean 0.318 0.166 1.917 0.056

Laboratory VFA: St.dev -0.002 0.16 -0.015 0.988
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Estimation Results
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Model : Transverse cracking 
indicator Estimate Stdev Z_score P_Value

constant 0.103 0.054 1.908 0.057

Length of the project 0.063 0.015 4.077 0

Indicator Variable: Dry-Warm Weather 0.328 0.139 2.368 0.018

Indicator Variable: Wet-Warm Weather 0.36 0.128 2.817 0.005

Indicator Variable: FM facility -0.647 0.126 -5.15 0

Truck AADT percentage 0.163 0.061 2.654 0.008

Indicator Variable: Rural -0.351 0.12 -2.936 0.003

Ride after construction (IRI in inch/mile) : 
Mean 0.064 0.023 2.733 0.006

Ride after construction (IRI in inch/mile) : 
St.Dev

0 0.022 -0.005 0.996
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Conclusions

• Current PAF system does not guarantee performance

• Room for tightening current PAF criteria 

• Vast majority receiving bonus

• Both roughness and cracking models highlight the 

importance of controlling initial roughness.

• Rutting model indicates that performance related 

volumetric property to be controlled is Voids Filled with 

Asphalt (VFA)

• Need to control two field variables (e.g. VMA and VFA)
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