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EXECUTIVE SUMMARY 

Over the past 20 years, there have been significant changes in specifications for concrete mixture designs 

for pavements constructed in Minnesota. Prior to these changes, achieving a specific design strength was 

the primary goal and less consideration was given to durability, which is affected more by permeability 

and other factors. 

Some of the identified changes include: 

1) Reduction in maximum water-to-cementitious product ratio (w/cm) from 0.46 to 0.40 

2) Optimization of gradations from the gap graded to the well-graded aggregate 

3) Increased pozzolan substitution for Portland cement to lower the risk of alkali-silica reaction 

(ASR) 

4) Improved curing materials and practices 

5) Increase in plastic air content 

To establish the effectiveness of these specification changes, MnDOT undertook this research in 

cooperation with American Engineering Testing. Thirty-six pavement projects were identified for core 

sampling. Although a number of specification changes were made over the past 20 years, the w/cm 

specification is considered the most significant and was used to delineate projects for this research. 

The projects for investigation were not selected on a statistical basis or with intent to establish a specific 

experimental matrix. Projects were identified with respect to age, seeking a good representation of both 

pre- and post-w/cm specification projects (i.e., construction date of the pavements ranged from 1991 – 

2004), and with respect to geographic distribution. 

The laboratory tests performed were selected to characterize key properties that were expected to 

change with the described changes in specifications. These properties are permeability, compressive 

strength, and air-void system parameters. 

In addition to laboratory testing, MnDOT provided pavement management data for each project and that 

data was also examined in this research to identify trends occurring between pre- and post-w/cm projects. 

A total of 27 projects were examined in accordance with ASTM C1202 (RCPT test) to establish the relative 

permeability of each specimen as represented by the electrical charge passed through the specimens 

during the test. The results indicate a clear distinction between pre- and post-w/cm concrete with post-

w/cm concrete having a significantly lower permeability. 

The results indicate an approximate five-fold difference between pre-w/cm and post-w/cm charge 

transfer, indicating a distinct difference in permeability between the two groups of samples. Also of 

interest is the scatter in results for each individual project. Although the number of samples analyzed per 

project was small, there appears to be a trend of more scatter between pre-w/cm as compared to post-

w/cm. This suggests that not only are the post-w/cm pavements sampled less permeable, but there is also 

less variability in this important material property. 



 

 

  

        

 

       

           

        

  

               

      

    

      

        

      

 

         

      

     

       

      

       

    

     

      

 

    

       

      

          

       

 

A total of 20 projects were examined in accordance with ASTM C1152 to establish the degree of chloride 

ingress into the concrete pavements sampled. The results of these tests were confounded by multiple 

factors affecting chloride penetration. 

Surface resistivity was measured in accordance with AASHTO T 358 on the same core samples used to 

measure compressive strength. These cores represented 26 of the projects studied. The results indicate a 

clear distinction between pre- and post-w/cm concrete with post-w/cm concrete having a significantly 

higher resistivity indicating a lower permeability. 

Samples from the same 26 projects studied for resistivity were tested in accordance with ASTM C39 to 

establish the compressive strength of the concrete in place. The results indicate a clear distinction 

between pre- and post-w/cm concrete with post-w/cm concrete having a higher compressive strength. 

The air-void system parameters were measured for 31 projects. These measurements were performed in 

accordance with ASTM C457 Procedure A-Linear Traverse. The results indicate an increase in air content 

between pre- and post-w/cm concrete of approximately 1% volume, which will positively impact freezing 

and thawing durability. 

In addition to measuring changes in the key material properties the researchers investigated differences 

in pavement condition and ride quality as measured by standard MnDOT pavement management 

procedures. To examine this, International Roughness Index (IRI), Ride Quality Index, (RQI), Pavement 

Quality Index (PQI), and Surface Rating (SR) data were obtained from the MnDOT Pavement Management 

System (PMS) and analyzed. The results suggest that post-w/cm pavements appear to have an improved 

ride quality at any given year of pavement life and the rate of ride quality degradation appears to be 

slower for post-w/cm pavements, in both cases when compared to pre-w/cm specified concrete. 

It is concluded that laboratory test results from this study strongly indicate the changes in specifications 

enacted have led to a lower permeability concrete as well as higher strength concrete with higher air 

contents, the latter improving resistance to freezing and thawing deterioration. 

Key recommendations for future work include suggestions for a statistical based approach to 

experimental design, improvements on sample selection, and laboratory testing to focus on key 

properties such as establishing the formation factor for the various mixtures pre- and post-w/cm 

specification. The latter effort may assist in adoption of new performance engineered mixture 

specifications. It is recommended that any future study include selected pavements from this study, 

depending on the overall scope of the follow-up study. 



 

 

  

       

          

           

   

          

          

    

  

    

   

    

 

   

  

         

        

         

       

        

  

         

        

        

          

        

     

 

  

CHAPTER 1: INTRODUCTION 

Over the past 20 years, there have been significant changes in the processes and outcomes of concrete 

mixture designs for pavements constructed in Minnesota. Prior to these changes, achieving a specific 

design strength was the primary goal and less consideration was given to durability, which is affected 

more by permeability and other factors. 

Based on research and local trials, in 1995 the Minnesota Department of Transportation (MnDOT) moved 

from a strength-based specification to a water-to-cementitious material ratio (w/cm) specification for 

acceptance. The goal was to construct more durable and longer lasting concrete pavements. 

Some of the identified changes include: 

1) Reduction in maximum w/cm ratio from 0.46 to 0.40 

2) Optimization of gradations from the gap graded to the well-graded aggregate 

3) Increased pozzolan substitution for portland cement to lower the risk of alkali-silica reaction 

(ASR) 

4) Improved curing materials and practices 

5) Increase in plastic air content 

MnDOT has been collecting ASTM C1202 Rapid Chloride Permeability (RCPT) data dating back to the early 

2000s. This testing was performed on thickness verification cores taken from concrete paving projects. 

Testing has been performed at approximately 60 days from concrete placement. The RCPT data indicate 

that at early ages (i.e., 60 days) the permeability was typically below 1500 coulombs for most of the 

pavements evaluated. In addition, visual examination of the pavements in service has indicated no 

premature failure as compared to pavement constructed in the early 1980s. 

This research studied the difference in concrete properties resulting from changes in concrete mixture 

designs driven by changes in MnDOT construction specifications. In this study, concrete mixtures are 

delineated as either pre-w/c (i.e., prior to the w/c specification promulgation in 1996) or post-w/c (i.e., 

following the w/c specification promulgation in 1996). The goal of this research project was to ascertain, 

based on examination of pavement core samples and analysis of pavement management system data 

(e.g., IRI, RQI, PQI, SR), the effectiveness of the identified specification changes on pavement durability 

and performance. 
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CHAPTER 2: BACKGROUND 

The three principal factors that guide current MnDOT Concrete Paving Specifications are: 

1) Mixture Design for Durability 

2) Incentives/Disincentives 

3) Curing Practices 

2.1 - MIXTURE DESIGN FOR DURABILITY 

Previous to 1995, MnDOT supplied all concrete paving mixture designs to the paving contractors. These 

historical-based mixtures were designed on a “cement to voids” ratio method that ensured a mixture with 

compressive design strength of 3900 psi. Almost all mixture designs consisted of the following 

proportions: 

1) Design w/cm ratio of 0.46. 

2) Minimum cementitious content of 530 pounds, typically consisting of 450 pounds of cement 

(i.e., specification minimum) and 80 pounds of fly ash (i.e., specification maximum, 15%). 

3) 244 pounds of water. 

4) 1200 pounds of fine aggregate. 

5) Specified air content of 5.5 volume %. 

6) Remaining volume made up of coarse aggregate to equal a volume of 27.0 cubic feet of 

which the coarse aggregate was required to meet the following gradation: 

Table  2.1  Historical Required  MnDOT Coarse Aggregate Gradation  

Sieve Percent Passing 

2” 100 

1-1/2” 95-100 

¾” 35-70 

3/8” 10-30 

#4 0-7 

These mixtures served MnDOT well over the years, but in the early 1990’s agency engineers noted an 

increase in early pavement distresses, which initiated a review of possible causes and solutions. Previously, 

MnDOT had performed research on early joint deterioration caused by D-cracking and had developed a 

specification in the late 1980’s that effectively controlled D-cracking. In the case of the newly observed 

failures, most of the deterioration seemed to be freezing and thawing durability related, affecting the 

cement paste. 

MnDOT performed research to identify potential causes for the freezing and thawing related deterioration. 

One potential cause was identified as alkali-silica reactivity (ASR). As MnDOT was performing their 
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research during the mid-1990’s, the agency initiated a very aggressive ASR testing program to ensure the 

aggregates used in concrete pavements were not susceptible to ASR and if they were, the agency required 

increased amounts of supplementary cementitious materials (SCM) in the concrete mixtures using those 

aggregates to mitigate the ASR reaction. The typical SCM substitutions were 25–30% fly ash, and in certain 

areas of the state with more reactive aggregates, fly ash sources that exhibited properties closer to Class 

F fly ash were required. Several concrete research papers and text books referenced lower w/cm ratio as 

a good starting point to ensure durable concrete which was the basis of the direction MnDOT decided to 

take the new specification. Figure 2.1 shows the relationship between w/cm ratio and the number of 

cycles to cause 25% loss in mass. MnDOT’s historical mixture designs had a w/cm ratio of approximately 

0.46. Published research suggested that a maximum w/cm ratio for freeze-thaw durable concrete was in 

the range of 0.40 to 0.45. 

Figure  2.1. Relationship between  w/cm  ratio and the number of cycles to cause 25% loss in weight.  

2.2 - FHWA INITIATIVE FOR STATISTICALLY BASED PERFORMANCE RELATED 

SPECIFICATIONS 

During the same time period that MnDOT was reviewing their specification for possible enhancements, 

the Federal Highway Administration (FHWA) was also looking to enhance concrete pavement durability 

and consistency. The FHWA developed several pilot programs to work with statistical-based performance-

related specifications. MnDOT experimented with these pilot specifications from 1992 to 1993, focusing 

on concrete strength and air content, pavement thickness, and pavement smoothness. 

After completing the FHWA pilot projects on performance-related specifications, MnDOT did not believe 

the attributes being focused on would ensure durable pavement. The agency continued with their internal 
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review and research to develop a specification that would better serve MnDOT’s need to address concrete 

pavement durability. 

2.3 - ADDITION OF WATER REDUCERS 

Between 1993 and 1995, MnDOT determined they needed to reduce the water content in pavement 

concrete mixtures as the means to achieve their goal of a lower w/cm ratio. Select pilot projects were 

initiated where MnDOT provided an ASTM C494 Type A water reducer for specific contracts. The goal was 

to allow paving contractors the opportunity to gain experience with water reducers, as well as test the 

effectiveness of water reducers at reducing the water content. 

2.4 - CREATION OF A NEW SPECIFICATION 

After these pilot projects, and in cooperation with the concrete paving industry, it was agreed to establish 

a new specification for a maximum w/cm of 0.40 and a maximum cementitious value of 600 pounds per 

cubic yard. The cementitious value was also amended to allow for up to a maximum replacement of 25% 

of the portland cement with fly ash. Prior to this, MnDOT did not allow water reducers other than in low-

slump concrete bridge deck overlays. 

Table 2.2 outlines the specification changes for w/cm ratio, air content, and use of admixtures seen over 

the transition to low w/cm ratio mixture designs. Table 2.3 outlines the cementitious changes seen over 

the transition to low w/cm ratio mixture designs. 
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Table 2.2. MnDOT concrete mixture design history for w/cm ratio, target air content, use of admixtures. 

Year 
Maximum 

w/cm Ratio 

Minimum 
w/cm Ratio 

for Incentive 

Maximum 
w/cm Ratio 

for Incentive 

Target 
Air Content 
(+/- 1.5%) 

Admixtures 
Allowed 

Pre-1996 0.46 NA NA 5.5% None Allowed 

1996 0.40 0.35 $4.00 6.5% 
Type A Water 

Reducers 

2000 0.40 0.35 $4.00 7.0% 
Type A and Type 

A Mid Range 
Water Reducers 

2010 0.40 0.35 
$4.00 

7.0% 

Viscosity 
Modifying 

Admixtures 
(VMA) and 
Hydration 
Stabilizers 

2011 0.40 0.37 $3.00 7.0% 

2015 
0.40 with fly ash 

0.42 with 
slag/ternary 

0.37 with fly ash 
0.39 with 

slag/ternary 
$3.00 

7.0% 
(+2%/-1%) 
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Table 2.3. MnDOT concrete mixture design history for cementitious content. 

Minimum Minimum Maximum % Fly Ash % Slag % Ternary 
Year 

Cement Cementitious Cementitious Allowed Allowed Allowed 

Pre-1996 450 530 850 15 35 N/A 

1996 450 530 600 25 35 N/A 

2000 450/420 530 600 25/30** 35 N/A 

2002 400/385** 530 600 30** 35 N/A 

2015 400/385** 530 600 33 35 35 

Total Alkalis (Na2O + 0.658 K2O) in Cement 0.6% 

Total Alkalis in Cementitious Material 5.0 lbs/yd3 

4.17 lbs/yd3 

**Total Alkalis in Cementitious Material when using Quartzite or 
Changed to require 

Gneiss Coarse Aggregate 
30% Type F Fly Ash or 35% Slag 

2.5 - CONCRETE STRENGTH PRE- AND POST-W/CM SPECIFICATION 

Historically, MnDOT designed mixtures achieved the required strength of 3000 psi in 7 days, while high-

early strength mixtures achieved 3000 psi in 3 days. The new low w/cm mixtures were achieving the 

required strength in 3 days. The contractors were designing high-early mixtures that easily achieved 

opening times in 24 hours. 

In-place concrete pavement strength, assessed by testing concrete cores, has been measured back to the 

early 1900’s. MnDOT designed mixtures were achieving an average core strength of approximately 4500 

psi at 60 days of age. Contractor designed low w/cm mixtures were achieving an average core strength of 

greater than 6000 psi at 60 days of age. 

2.6 - MNDOT’S EXPERIENCE WITH INCENTIVES 

At the time MnDOT explored the use of incentives for smoothness, such action was not supported by the 

FHWA. However, MnDOT had previously seen the benefits of incentives for smoothness and felt concrete-

mixture-related incentives would allow innovation by the contractor at a lower cost. 

Incentives can provide an advantage to quality contractors, which in turn provides a better final product 

for MnDOT. MnDOT believed that once a contractor understood how they could utilize incentives, 

contractors would: 

1) When bidding work, potentially buy new equipment. 

2) Expend the time and money necessary to better understand their concrete mixture designs. 
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3) Give extra attention to grade preparation. 

4) Utilize double stringline. 

5) Optimize their operations. 

2.6.1 - Incentives/Disincentives for w/cm 

The new specification not only specified the maximum w/cm ratio, it also provided an incentive to the 

contractor to lower the w/cm ratio further. MnDOT believed that getting a w/cm ratio even lower than 

0.40 would provide an even greater opportunity for long life, durable pavements. MnDOT also believed 

specifying a w/cm ratio assured quality, performance, and increased strength in advance, and 

advantageously provided immediate results as compared to waiting 28 days for strength test results. 

MnDOT implemented AASHTO T 318, “Method of Test for Water Content of Freshly Mixed Concrete Using 

Microwave Oven Drying” to estimate the water content in the contractor’s mixture. Although this test 

method was not accurate enough to establish incentive pay, its usefulness was in checking the uniformity 

of the concrete mixture (i.e., quality control). In several instances, the microwave oven test indicated 

either higher or lower water contents in the mixture, prompting further investigation of the batching 

equipment (i.e., water meter) by the contractor and facilitated corrective actions. 

2.6.2 - Well-Graded Aggregate Optional Incentives 

As part of the new specification approach, MnDOT also focused on gradation changes to help minimize 

the water demand of the mixtures and to enhance workability. As with the mixture design, MnDOT had 

historically specified a gradation for all paving mixtures. The required gradations were gap graded and not 

necessarily water demand or finisher friendly. 

The new specification included an optional incentive to encourage the contractor to acheive a “well 
graded” gradation. If the Contractor met the well-graded gradation, they earned an incentive. If they did 

not meet the well-graded gradation, there was no disincentive. For a short period of time, MnDOT 

required an optimized gradation on 60-year high performance concrete paving projects and alternate bid 

projects. 

Over time, the Contractor’s saw a benefit to optimizing gradations and also found they achieved smoother 

riding pavements in addition to reduced water demand and enhanced workability. 

Table 2.4 summarizes the evolution of well-graded aggregate incentives as MnDOT transitioned from the 

Shilstone “haystack” gradation (i.e., 8–18 % gradation), to use of the workability and coarseness factor, to 

finally the “Tarantula Curve”. These various methodologies are illustrated graphically in Figure 2.2. 
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Table 2.4. Changes in well-graded aggregate incentives for MnDOT construction. 

Year 
Optional 
8–18 % 

Retained 

Optional 
7–18 % 

Retained 

Required 
HPC 

8–18 % 
Retained 

Required 
Alternate Bid 

6 – 18% 
Retained 

Optional 
Workability and 

Coarseness Factor 
– Zone II-A 

Optional 
Tarantula 

Curve 

1996 $0.50 NA NA NA NA NA 

1998 $2.00 NA NA NA NA NA 

2000 $2.00 $0.50 -$5.00 NA NA NA 

2010 $2.00 $0.50 NA** -$2.00 $2.00 NA 

2015 NA NA NA NA NA $2.00 

**Eliminated HPC paving specifications 

Figure  2.2. Graphical examples of various gradation methodologies (left to right), Haystack  8-18 %), 
Workability and Coarseness Factor, Tarantula  Curve  

2.6.3 - Incentives/Disincentives for Aggregate Quality 

By incentivizing enhanced aggregate durability, MnDOT also expected to increase pavement life and 

reduce life cycle costs. Any coarse aggregate sources that met the MnDOT aggregate quality specification 

were not disallowed. However, the agency did provide an incentive to the contractor to use a high quality 

aggregate for a given project. Table 2.5 shows the aggregate quality incentives, which have remained 

primarily unchanged since they were implemented. 
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Table 2.5. Changes in aggregate quality incentives for MnDOT construction. 

Class A 
Class B Carbonates, Class C 

Year Granites, Gneiss, 
Dolostones Natural Gravels 

Quartzites 

1997 – present $1.00/cu. yd. $1.00/cu. yd. $1.00/cu. yd. 

2000 HPC Specification 
$1.90/cu. yd. $1.90/cu. yd. $1.90/cu. yd. 

Only 

Only pay on the two (2) largest fractions of coarse aggregate 

Class A – Automatic incentive 

Class B – Lower % absorption in aggregate (1.75% Max) ~Ave 1.40% or less 

Class C – Reduced % carbonate in aggregate (30% Max) ~Ave 20.0% or less 

2.7 - IMPROVED CURING REQUIREMENTS 

Another issue identified shortly after the new specifications were implemented was the need for better 

control on curing practices. With the lower w/cm ratio, (i.e., 0.38 typical compared to 0.46, or about 20% 

lower) and the lower overall water (i.e., 210 pounds vs. 244 pounds, or about 15% less) there was far less 

bleed water available to aid in curing. Most curing compound manufacturers recommended applying the 

curing compound as soon as the bleed water has dissipated. The new mixtures had minimal bleed water 

and curing became more critical because a larger fraction of the water in the mixture was consumed to 

hydrate the cementitious material in the mixture. 

Between 1997 and 1998, MnDOT conducted research on curing compounds and considered changes to 

curing specifications (Vandenbossche 1999). Based on the experience of other agencies such as Caltrans, 

it was determined that a version of poly-alpha methyl styrene (AMS) would be introduced as MnDOT’s 
specified curing compound base material. Part of this specification included adding a requirement for a 

maximum 24-hour water loss of 0.15 kg/m3 [0.25 lb/yd3]. The agency believed a 24-hour water loss 

requirement would help ensure the concrete pavement continued to hydrate during the critical very early 

ages. Table 2.6 shows the changes to types of curing compounds used over time. 
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Table 2.6. Changes in MnDOT specifications for curing compound used for MnDOT construction. 

Year 
Type of 

Curing Compound Specified Comments 

Pre-1999 

1999 

2000 - present 

2005-present 

Water Based Curing Compound 

Non-Water Based Only 

Poly-alpha methyl styrene (AMS) 

Poly-alpha methyl styrene (AMS) 

Apply homogeneously to provide a uniform 

solid white opaque coverage on all exposed 

concrete surfaces (equal to a white sheet of 

typing paper) 

2.8 - CHANGES TO PAVEMENT SMOOTHNESS 

The last major overhaul of the MnDOT concrete pavement specification was related to pavement 

smoothness. Prior to 1983, MnDOT only required a straightedge for acceptance. The agency was 

concerned the ride on new construction projects was degrading compared to previous years as 

contractors were paving with equipment used to build the original interstate system in the 1960’s. 

Over time there was a shift in ideology and methodology for measuring pavement smoothness. As part of 

that change, MnDOT believed they would be better served by having an incentive for the contractor to 

achieve better than specified smoothness. As with the other specifications, this specification has evolved 

with time leading to increased incentives and smoother pavements. Figure 2.3 shows historical MnDOT 

smoothness at initial concrete pavement construction over time with use of the different ride measuring 

equipment and specifications. Table 2.7 summarizes the evolution of the MnDOT smoothness 

specifications up to present time. 
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Figure  2.3. Changes in IRI correlated to methods of measurement used.  
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Table 2.7. Changes in MnDOT specifications for smoothness of concrete pavements as placed. 

Item 1978-1982 1983-1987 1988-1996 1997-2006 2007-present 

Equipment Straight Edge 
GM 

Profilometer 

GM 

Profilometer 

California 
Profilograph 

Inertial Profiler 

Measurement 

Who Performs 

N/A 

N/A 

Roughness 
(in/mi) 

MnDOT 

Root Mean Square 
Acceleration (RMSA) 

MnDOT 

Profile Index 
(in/mi) 

Contractor 

International 
Roughness 

Index (IRI/MRI) 

Contractor 

Max. Incentive 
$/SY 

N/A $0.50 $0.50 $1.12 $1.26 

Max. 
Disincentive 

$/SY 

N/A -$2.00 -$2.00 -$1.00 -$1.07 

Max. Incentive 
$/0.1 mile 

N/A $352 $352 $788.48 $890 

Max. 
Disincentive 
$/0.1 mile 

N/A -$1408 -$1408 -$704 -$750 

2.9 - OTHER SPEC CHANGES TO ENHANCE QUALITY 

With the shift in responsibility for mixture design to the contractor, MnDOT assumed a reduced process-

control testing role and transferred the quality control testing to the contractor. MnDOT intended that as 

a result of this change, contractors would become more educated on how closely they can control the 

uniformity of the paving mixtures and make adjustments as necessary to improve the concrete mixture 

design. 

MnDOT has instituted several other changes in specifications over the years, not discussed here, to 

increase durability, increase pavement life, and reduce life-cycle costs. These changes include: 

1) Vibration monitoring requirements for slipform paving applications 

2) Testing before and after paver to determine the air loss due to consolidation 

3) Dowel bar alignment testing using the MIT Scan T2 

2.10 - THE PROCESS OF SPECIFICATION CHANGE 

As new specifications were implemented in the mid to late 1990’s, both MnDOT and the contractors 

became aware of the need to allow for change in the specifications. MnDOT needed to clearly 
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communicate expectations to the contractor and allow them an opportunity to learn what worked and 

what did not. There were items that needed to be updated to allow for the specifications to succeed and 

allow the contractor to provide the best concrete mixture possible. Specifications and incentives have 

been tweaked over the last 15 years as needed to continue to improve the durability of the concrete 

paving mixture. Table 2.8 includes some of the pilot projects that utilized specification enhancements 

during development of the new specification. 
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Table 2.8. Pilot projects that utilized specification enhancements during development of the new specification 

Year 
Built 

Project 
Number 

Roadway/ 
Location 

Specification 
Enhancement 

Incentive Comments 

1994 2102-41 
I-94 

Alexandria 

Coarse 
Aggregate 
Quality 

Class A 
$1.00 per cubic 

Low Absorption Class B 
yard 

Low Carbonate Class C 

1994 4208-36 
TH 59 

Marshall Thickness Needed to add maximum thickness 

1994 1013-58 
TH 212 

Cologne 

Coarse 
Aggregate 
Quality 

Class A 
$1.00 per cubic 

Low Absorption Class B 
yard 

Low Carbonate Class C 

Optimized 
Gradations 

Gradation Methods 
i. Shilstone mixture (very easy to 

place and included 3/8”- material) 

ii. SHRP mixture (very coarse with 2/3 
none typical sand and 1.5 times ¾”+ 

coarse aggregate, segregated with 
belt placer, difficult to finish, slump 
meter couldn’t measure accurately 
while batching) 

1995 0712-32 
TH 169 

Garden City 

Strength 
$2.25 per cubic 
yard 

Optional 
Contractor 
Mixture 
Design* 

Maximum w/cm ratio = 0.42 
Contractor 

i. Type A Water Reducer 
Elected to use 

ii. Gradation Control 
MnDOT 

iii. Cementitious addition at a 
designs with 

minimum of 1 pounds of cement to 
adjustments 

3 pounds of fly ash 

Contractor 
Testing 

Process Control Testing 
i. moisture contents 

ii. batch weight adjustments 
iii. gradations 
iv. air contents 
v. flexural strengths 

none 
vi. slump testing 

Agency Acceptance Testing 
i. gradation 

ii. air content 

iii. slump testing 

* The Contractor received the full bonus for all the sections we have results for, but one of the purposes of this 
incentive program was to require Contractor mixture design. This gave the Contractor the first look at risk analysis 
in this area and making an economic decision on the concrete mixture design so it served its purpose. 
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CHAPTER 3: RESEARCH APPROACH 

To establish the effectiveness of the specification changes described in Section 2, MnDOT undertook this 

research in cooperation with American Engineering Testing. Thirty-six pavement projects were identified 

for core sampling. These projects are summarized in Table 3.1. Table 3.3 organizes the selected projects 

with respect to implementation of the w/cm specification in 1996. Although a number of specification 

changes were made as described in Section 2, the w/cm specification is considered the most significant 

and is used to delineate projects for this research. 

The projects for investigation were selected to capture the wide range of materials and exposure 

conditions found throughout the state. Projects were identified with respect to age, seeking a good 

representation of both pre- and post-w/cm specification projects (i.e., construction date of the pavements 

ranged from 1991 – 2004), and with respect to geographic distribution. The specific locations cored and 

the number of cores per project were determined by the coring crews in the respective maintenance 

districts 1-8 and Metro. Each crew attempted to capture both mid-panel and jointed core samples. The 

desire was to have a randomly sampled population for analysis. A state map indicating the various districts 

referenced in Table 3.1 is presented in Figure 3.1. Mixture design parameters for the pavements sampled 

are provided in Table 3.3. 

The cores were delivered to American Engineering Testing and selected cores were identified for the 

various tests performed. Not all tests were performed on cores representing each project; the cores 

selected are identified in the various data tables presented in this report. The laboratory tests performed 

were selected to characterize key properties that were expected to change with the described changes in 

specifications. These properties are permeability, compressive strength, and air-void system parameters. 

Regarding permeability, a number of different tests were performed as presented in Section 4. 

In addition to laboratory testing, MnDOT provided pavement management data for each project and that 

data was also examined in this research to identify trends occurring between pre- and post w/cm projects. 
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Figure  3.1. Map of Minnesota showing the various districts referenced in  Table  3.1  and  
throughout this document.  

Table 3.1. Pavement projects sampled for this research. 

SP Project Maintenance County Year 
District Number Route Area Code Built Contractor 

1 0980-127 I-35 1A 9 1992 PCI 

1 3805-67 MN-61 1A 38 1997 Shafer 

2 6019-22 US-2 2B 60 2000 PCI 

3 7380-199 I-94 3B 73 1999 PCI 

3 7380-200 I-94 3B 73 1999 PCI 

4 1480-131 I-94 4A 14 1998 PCI 

4 2180-78 I-94 4A 21 1994 PCI 
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SP Project Maintenance County Year 
District Number Route Area Code Built Contractor 

4 5680-111 I-94 4A 56 1997 PCI 

4 8480-26 I-94 4A 84 1993 Shafer 

4 8480-27 I-94 4A 84 1994 PCI 

4 2180-71 I-94 4B 21 1993 Diamond Surfaces 

4 2180-80 I-94 4B 21 1998 PCI 

M 1907-53 US-55/52 9B 19 1995 Shafer 

M 1907-54 US-55 9B 19 1995 PCI 

M 2782-268 I-35W 5A 27 2000 Shafer 

M 2786-115 I-94 5A 27 2004 Shafer 

M 2786-116 I-94 5A 27 2004 PCI 

M 2786-117 I-94 5A 27 2004 McCrossan 

M 0280-049a I-35W 9A 2 2000 Shafer 

6 2313-13 US-63 6A 23 1996 PCI 

6 5507-47 US-52 6A 55 1992 PCI 

6 2480-88 I-35 6B 24 1998 PCI 

6 2480-91 I-35 6B 24 2000 PCI 

7 0702-98 US-14 7A 51 1997 PCI 

7 0712-30 US-169 7A 7 1992 PCI 

7 0712-32 US-169 7A 7 1995 PCI 

7 2208-35 US-169 7A 22 1992 Castlerock 

7 2208-36 US-169 7A 22 1991 PCI 

7 4013-41 US-169 7A 40 1995 PCI 

7 5306-37 MN-60 7A 38 1997 PCI 

7 6507-04 MN-19 7A 65 1993 PCI 

7 7204-13 MN-19 7A 72 1992 Diamond Surfaces 

7 3204-59 MN-60 7B 32 2003 PCI 

7 3204-62 MN-60 7B 76 2001 Cape 

8 4705-30 US-12 8A 47 1996 Shafer 

8 6404-32 MN-19 8A 65 1998 Shafer 

Table 3.2. Pavement projects sampled for this research delineated as pre- or post-w/cm specification, which was 
fully implemented in 1996. 

Year Project Pre or Post Year Project Pre or Post 

Completed Number w/cm Completed Number w/cm 
Specification Specification 

1991 2208-36 PRE 1995 0712-32 POST 

1992 0712-30 PRE 1996 2313-13 POST 

1992 0980-127 PRE 1997 0702-98 POST 

1992 2208-35 PRE 1997 3805-67 POST 
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Year Project Pre or Post Year Project Pre or Post 

Completed Number w/cm Completed Number w/cm 
Specification Specification 

1992 5507-47 PRE 

1992 7204-13 PRE 

1993 2180-71 PRE 

1993 6507-04 PRE 

1993 8480-26 PRE 

1994 2180-78 PRE 

1994 8480-27 PRE 

1995 4013-41 PRE 

1995 1907-53 PRE 

1995 1907-54 PRE 

1996 4705-30 PRE 

1997 5306-37 POST 

1997 5680-111 POST 

1998 1480-131 POST 

1998 2180-80 POST 

1998 2480-88 POST 

1998 6404-32 POST 

1999 7380-199 POST 

1999 7380-200 POST 

2000 0280-49a POST 

2000 2480-91 POST 

2000 2782-268 POST 

2000 6019-22 POST 

2001 3204-62 POST 

2003 3204-59 POST 

2004 2786-115 POST 

2004 2786-116 POST 

2004 2786-117 POST 
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Table 3.3. Mixture design specifications for the projects included in this study. 

Coarse 

(lbs) Grit 

Natural 

Sand Water Cement 

Fly 

Ash Slag Cement Fly Ash/Slag 

SPNO 1.5" 3/4" 3/8" (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) Source Source 

2208-36 (0712-34) 1578 1200 290 512 90 0 Lehigh Unknown 

2208-36 (0712-34) 939 939 1200 244 451 79 0 Lehigh Unknown 

0712-30 1669 1200 260 472 111 0 Lehigh NSP @ Eagan 

0980-127 579 1343 1200 244 451 79 0 Lafarge @ Alpena, MI NSP @ Eagan 

2208-35 1003 729 1200 257 468 82 0 Lehigh Lehigh 

5507-47 1113 740 1200 244 493 87 0 Lehigh Portage Unit #2, CL C 

7204-13 1698 1200 260 472 111 0 Lehigh Genoa #3, CL F 

2180-71 815 982 1200 260 472 83 0 Unknown Unknown 

6507-04 1616 1200 282 502 88 0 Lehigh, Mason City NSP @ Eagan 

8480-26 1678 1200 260 472 83 0 Lafarge @ Alpena, MI Unknown 

2180-78 750 1118 1200 260 472 83 0 Missassauga @ St. Lawrence NSP @ Eagan 

1907-53 1703 1200 260 472 83 0 Unknown Unknown 

1907-54 1710 1200 260 472 83 0 Unknown Unknown 

0702-98 845 1030 1190 218 450 125 0 Holnam, Mason City NMC/NSP Eagan 

5306-37 908 927 1216 222 450 135 0 Holnam, Mason City NMC/NSP Eagan 

5680-111 950 950 1245 203 450 115 0 Lafarge/Exshaw Coal Creek 

1480-131 950 950 1215 208 450 130 0 Lafarge/Exshaw Coal Creek 

2180-80 860 1020 1220 212 450 140 0 Lafarge JTM/Coal Creek 

2480-88 850 1040 1220 216 450 150 0 Lehigh, Mason City Coal Creek (Mineral Solutions) 

6404-32 930 930 1174 228 450 150 0 Holnam/Mason City NSP @ Eagan 

7380-199 650 1125 310 1075 208 450 130 0 Holnam, Siam City Coal Creek (Mineral Solutions) 

0280-049 603 1078 412 1078 209 450 100 0 Holman Siam NSP @ Eagan 

2480-91 860 1021 1210 224 450 140 0 Holnam, Siam City Edgewater (Mineral Solutions) 

2782-268 575 800 350 440 950 220 384 0 206 Lafarge, Davenport Holnam, Grancem 100 

6019-22 880 1075 1170 208 450 130 0 LaFarge, Exshaw LaFarge, Coal Creek 

7380-200 770 910 390 1100 208 450 130 0 Holnam, Siam City JME/ISG, Coal Creek 

3204-62 1153 738 1159 230 377 0 203 Holnam, Siam City Holnam, Grancem 100 
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Coarse 

(lbs) Grit 

Natural 

Sand Water Cement 

Fly 

Ash Slag Cement Fly Ash/Slag 

SPNO 1.5" 3/4" 3/8" (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) Source Source 

3204-59 770 890 310 1120 207 403 172 0 Holcim, Mason City ISG Coal Creek 

8480-27 1955 1200 225 459 79 0 Lafarge NMC Unit #1 

0712-32 1683 1200 260 472 83 0 Holnam @ Mason City Genoa #3, CL F 

4013-41 1670 1190 232 450 130 0 Lehigh NSP @ Eagan 

2313-13 745 1115 1255 222 450 120 0 Holnam Portage Unit #1  

4705-30 1210 760 1100 232 450 130 0 Unknown Unknown 

3805-67 852 1046 1220 228 450 150 0 Missassauga @ St. Lawrence NMC/NSP Eagan 

Table 3.3. Mixture design specifications for the projects included in this study (cont.) 

SPNO 

Maximum 

Aggregate 

Size 

1.5" 

Coarse 

Source 

1.5" 

Aggregate 

Type 

3/4" 

Coarse 

Source 

3/4" Coarse 

Aggregate Type 

3/8" 

Coarse 

Source 

GRIT 

Source 

Natural 

Sand 

Source 

2208-36 (0712-34) 

2208-36 (0712-34) 

0712-30 

0980-127 

2208-35 

5507-47 

7204-13 

2180-71 

6507-04 

8480-26 

2180-78 

1907-53 

1907-54 

3/4 

3/4 

3/4 

1 1/2 

3/4 

1 1/2 

3/4 

1 1/2 

3/4 

3/4 

1 1/2 

3/4 

3/4 

152003 

109001 

179091 

121055 

173006 

NONE 

NONE 

Quartzite 

Gravel 

Limestone 

Gravel 

Granite 

152003 

152003 

152003 

109001 

152003 

179091 

152003 

121055 

164065 

Recycled 

173006 

Recycled 

Recycled 

Recycled/Quartzite 

Recycled/Quartzite 

Recycled/Quartzite 

Gravel 

Recycled/Quartzite 

Limestone 

Recycled/Quartzite 

Gravel 

Gravel/Recycled 

Recycled 

Granite 

Recycled 

Recycled 

107002 

107002 

107002 

109001 

107002 

155204 

110001 

121055 

108002 

103081 

121055 

182001 

182001 

0702-98 1 1/2 152003 Quartzite 152003 Quartzite 107002 
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Maximum 1.5" 1.5" 3/4" 3/8" Natural 

Aggregate Coarse Aggregate Coarse 3/4" Coarse Coarse GRIT Sand 

SPNO Size Source Type Source Aggregate Type Source Source Source 

5306-37 1 1/2 117001 Quartzite 117001 Quartzite 167001 

5680-111 1 1/2 156003 Gravel 156003 Gravel 156003 

1480-131 1 1/2 103081 Gravel 103081 Gravel 103081 

2180-80 1 1/2 173006 Granite 173006 Granite 161072 

2480-88 1 1/2 193018 Limestone 193018 Limestone 124041 

6404-32 1 1/2 165065 Gneiss 165065 Gneiss 165001 

7380-199 1 1/2 173006 Granite 173006 Granite 177095 177095 

0280-049 1 1/2 173006 Granite 127003 Gravel 182001 113004 

2480-91 1 1/2 193018 Limestone 193018 Limestone 124069 

2782-268 1 1/2 127003 Gravel 127003 Gravel 127004 119004 119004 

6019-22 1 1/2 160003 Gravel 160003 Gravel 160003 

7380-200 1 1/2 173006 Granite 173006 Granite 177095 OR 173002 173002 

3204-62 1 1/2 164064 Gravel 187002 Gravel 117071 

3204-59 1 1/2 117001 Gravel 117001 Gravel 167001 167001 

8480-27 1 1/2 156003 Gravel 156003 Gravel 114073 

0712-32 3/4 Recycled Recycled 107002 

4013-41 1 1/2 140002 Gravel Recycled Recycled 140002 

2313-13 1 1/2 193018 Limestone 193018 Limestone 123011 

4705-30 1 1/2 173006 Granite 173006 Granite 186001 

3805-67 2 169004 Gravel 138001 Gravel 138001 
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CHAPTER 4: EXPERIMENTAL METHODS 

The laboratory procedures used to examine the selected cores are summarized in Table 4.1. 

Table 4.1 Summary of laboratory tests performed on selected cores. 

Property Test Method Comments 

ASTM C1202 Standard Test In most cases, a minimum of three 
Method for Electrical Indication of measurements were made for each project. 

Permeability 
Concrete’s Ability to Resist Chloride Measurements typically came from different 
Ion Penetration cores. 

Samples obtained at three depths from each 
ASTM C1152 Standard Test 

core: ¼” – 1”, 1” – 2”, 2” – 3”. Chloride content 
Permeability Method for Acid-Soluble Chloride 

determined by potentiometric titration of 
in Mortar and Concrete 

chloride with silver nitrate. 

AASHTO T 358 Standard Method of Each core for strength was tested. Cores were 
Test for Surface Resistivity kept in moist room until testing. Surface was 

Permeability 
Indication of Concrete’s Ability to wiped dry with a towel prior test, two 
Resist Chloride Ion Penetration measurements on opposite sides. 

Specimens tested were core samples of varying 
dimensions. Measured compressive strengths 

ASTM C39/C39M Standard Test 
Compressive were corrected for geometric effects using the 

Method for Compressive Strength 
Strength procedure outlined in the Calculation section of 

of Cylindrical Concrete Specimens 
ASTM C39. MnDOT performed all ASTM C39 
testing. 

ASTM C457/C457M Standard Test 
Method for Microscopical 

Air-Void System 
Determination of Parameters of Determined using Procedure A – Linear Traverse. 

Parameters 
the Air-Void System in Hardened 
Concrete 

ASTM C856 Standard Practice for Selected cores were analyzed for general 
Other Properties Petrographic Examination of properties and attributes. The complete results 

Hardened Concrete are summarized in Appendix A of this report. 
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CHAPTER 5: RESULTS & DISCUSSION 

5.1 - PERMEABILITY – ASTM C1202 (RCPT) 

A total of 27 projects were examined in accordance with ASTM C1202 to establish the relative 

permeability of each specimen as represented by the electrical charge passed through the specimens 

during the test. The results are presented in Table 5.1 and Figure 5.1. In most cases at least three separate 

samples were analyzed, typically from two or more cores. The error bars shown in Figure 5.1 represent 

the high and low values of the samples analyzed for that project. The filled circle data points in Figure 5.1 

indicate the average of all samples analyzed for that project. 

The results indicate an approximate five-fold difference between pre-w/cm and post-w/cm charge 

transfer, indicating a distinct difference in permeability between the two groups of samples. Also of 

interest is the scatter in results for each individual project. Although the number of samples analyzed per 

project was small, there appears to be a trend of more scatter between pre-w/cm as compared to post-

w/cm. This suggests that not only are the post-w/cm pavements sampled less permeable, there is also 

less variability in this important material property. 
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Figure  5.1. Results of ASTM C1202 (Rapid Chloride Ion Test, RCPT) from 27 different pavement projects. The  
error bars shown represent the high and low values of the samples analyzed for each project. The filled circle  
data points indicate the average of all measured values for each project. The blue line represents the average  
of all pre-w/cm analyses and the average of all post-w/cm  analyses, respectively.  

Table 5.1. Results of ASTM C1202 (Rapid Chloride Ion Test, RCPT) from 27 different pavement projects. 

Project # Core Coulombs Project # Core Coulombs Project # Core Coulombs 

G 2249 M004 295 C-05 56 

2208-36 G 

H 

870 

2580 

2313-13 M005 

M005 

180 

171 

2782-268 C-05 46 

L 960 3 171 5 299 

0712-30 L 828 4705-30 6 274 6019-22 8 139 

M 668 6 278 11 156 

2C 1160 2 114 4 125 

0980-127 2C 2032 2 114 4 140 
0702-98 3204-62 

3C 1012 3 

3 

65 

108 

4 

4 

125 

140 5507-47 M006 1063 
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Project # Core Coulombs Project # Core Coulombs Project # Core Coulombs 

M006 562 3 65 5 140 

3 108 5 140 

29 142 6A 534 5 63 

7204-13 29 119 3805-67 7A 525 5 81 

30 140 7A 696 5 63 
3204-59 

23 3630 4 162 5 81 

6507-04 23 2007 4 149 6 70 

24 3005 4 162 6 70 
5306-37 

3 171 4 149 5MP 109 

4705-30 6 274 5 162 2786-115 5MP 91 

6 278 5 162 5MP 145 

4 192 M006 100 1MP 185 

4 192 2480-88 M006 110 2786-116 1MP 114 

5 201 M006 125 1MP 99 
0712-32 

5 167 11 442 6MP 91 

5 201 6404-32 11 379 2786-117 6MP 165 

5 167 12 497 6MP 474 

C-02 1486 7001 211 

1907-53 C-02 2218 7380-200 7004 86 

7007 168 

4 40 C-05 156 

4 63 0280-049 C-05 287 

4 40 
4013-41 

4 63 M013 467 

5 77 2480-91 M013 370 

5 77 M013 370 

5.2 - PERMEABILITY – ASTM C1152 (CHLORIDE PROFILING) 

The chloride concentration profile, perpendicular from an exposed surface towards the interior of the slab, 

is often used as an indicator of permeability. The source of the chloride is deicer salts used for winter 

maintenance. As permeability increases, the chloride ions diffuse to a greater depth, as compared to 

concrete with lower permeability and the same chloride exposure conditions. Also with higher 

permeability, the chloride concentration at a specific depth (e.g., one inch) will be greater than measured 

at the same depth for concrete with lower permeability and the same chloride exposure conditions. ASTM 

C1152 is used to determine the acid-soluble chloride concentration in a given sample and provides an 
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estimate of the total chloride concentration in the sample at a specific depth. A total of 20 projects were 

examined in accordance with ASTM C1152 to establish the degree of chloride ingress. The selected cores 

were obtained near mid-panel of each site, away from any transverse or longitudinal joint. The results are 

presented in Table 5.2 and Figure 5.2. 

The chloride profiles in Figure 5.2 fall into three distinct groupings. These are summarized in Table 5.3. 

Table 5.2. Results of ASTM C1152 (Acid Soluble Chloride) from 20 different 

pavement projects. One core was analyzed from each project and three 

samples, at increasing depths, were obtained from each core. 

Chloride Concentration 

Project # Core 
(ppm) 

1/4" - 1" 1" - 2" 2" - 3" 

2208-36 H 2820 840 230 

0712-30 M 1950 990 190 

0980-127 3C 7700 4680 1550 

5507-47 M006 5880 2360 970 

7204-13 30 4300 220 

6507-04 24 2060 200 140 

4013-41 NB 4 2290 154 123 

0712-32 SB 4 3450 20 272 

2313-13 M004 2720 160 170 

4705-30 3 2300 100 78 

3805-67 6A 3060 230 65 

5306-37 5 4170 20 58 

0702-98 2 2220 20 80 

2480-88 M006 2870 150 110 

6404-32 12 3030 170 110 

7380-200 7004 2240 84 81 

2480-91 M013 2150 100 160 

6019-22 11 1860 180 70 

3204-62 5 2080 20 129 

3204-59 6 3450 66 97 
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Figure  5.2. Results of ASTM C1152 (Acid Soluble Chloride) from  20  different pavement projects. One core was 

analyzed from each project and three samples, at increasing depths, were obtained from each core. Data is  

color coded red & orange  is 1991  –  1995 (pre-w/cm), blue is 1996-1997 (transition period), and green is 1998 –  

present (post-w/cm). Concentration data shown  on log scale to visually enhance differences.  
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Table 5.3. Grouping of results presented in Figure 5.2. 

Lower Group Middle Group Upper Group 

Project Date 
District 

Number Built 
Project Date 

District 
Number Built 

Project Date 
District 

Number Built 

0712-32 1995 7 7204-13 1992 7 2308-36 1991 7 
5306-37 1997 7 6507-04 1993 7 0712-30 1992 7 
0702-98 1997 7 4013-41 1995 7 0980-127 1992 1 
3204-62 2001 7 2313-13 1996 6 5507-47 1992 6 

4705-30 1996 8 
3805-67 1997 1 
2480-88 1998 6 
6404-32 1998 8 

7380-200 1999 3 
2480-91 2000 6 
6019-22 2000 2 
3204-59 2003 7 

As stated, chloride diffusion can be used as a relative measure of permeability when exposure conditions 

are the same. In this case, the pavements range in age and the older pavements simply have been exposed 

to chlorides for a longer period of time. Further, the salt exposure associated with winter maintenance 

varies by district and the maintenance practices required for that portion of the state. Therefore, the data 

from these analyses is confounded and it is not possible to draw any absolute conclusions based on this 

data. As a further explanation, note the upper grouping are all pavements built in 1991 and 1992, the 

oldest pavements in this study. These show the highest chloride ingress and the highest concentrations 

at a given depth, which is consistent with a longer exposure time, or higher permeability, or a higher 

exposure condition, or any combination of these factors. Likewise, the two highest concentration profiles 

in the middle group (i.e., 7204-13 and 6507-04) are the next oldest pavements sampled. The trends noted 

are easily due to just pavement age. 

5.3 - PERMEABILITY – AASHTO T 358 (RESISTIVITY) 

Surface resistivity provides a quick measurement that correlates well with the ASTM C1202 measurement 

of the same concrete. Many DOTs currently use surface resistivity as a measure of concrete permeability. 

Surface resistivity was measured in accordance with AASHTO T 358 on the same core samples used to 

measure compressive strength. These cores represent 26 of the projects studied. The surface resistivity 

results are presented in Table 5.4, Table 5.5 and Figure 5.3. The error bars shown in Figure 5.3 represent 

the high and low values of the samples analyzed for that project. The filled circle data points in Figure 5.3 

indicate the average of all samples analyzed for that project. The blue line represents the average of all 

pre-w/cm analyses and the average of all post-w/cm analyses, respectively. 

A clear trend can be seen where samples representing the post-w/cm projects have a higher resistivity 

than measured on cores representing the pre-w/cm projects, indicating a lower permeability. Unlike the 

ASTM C1202 measurements, there appears to be a trend of more scatter between post-w/cm samples 
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from the same project as compared to pre-w/cm samples from the same project. This suggests more 

variability in the post-w/cm permeability. With out a third independent measurement of paste density, it 

is not possible to determine if the variability observed in both tests is a true measure of variability or if it 

is an artifact of the testing method. It is reasonable to suspect that bound chlorides, as measured in the 

ASTM C1152 tests, could affect either permeability measurement. The RCPT test relies on movement of 

chloride ions though the concrete while the surface resistivity is measuring conductivity, which in turn 

would be affected by chloride ions bound in the cement paste matrix. Given the known correlation 

between surface resistivity and the RCPT test, it appears that a difference in permeability exists between 

pre-w/cm as compared to post-w/cm projects, but it is not possible to comment with confidence on the 

variability of permeability for a given project. 

Table 5.4. Resistivity data measured in accordance with AASHTO T 358 and compressive strength measured in 

accordance with ASTM C39 

Project Core 
Resistivity 

(kohm-cm) 

Capped 

Length 

(inch) 

Diameter 

(inch) L/D 

Measured 

Compressive 

Strength 

Geometry 

Correction 

Factor 

Corrected 

Compressive 

Strength 

2208-36 J 28 6.86 4.66 1.47 8292 0.9573 7938 

0712-30 K 22 7.27 4.66 1.56 7490 0.9649 7227 

0980-127 
1A 

1C 

29.4 

32.7 

7.07 

6.84 

3.67 

3.69 

1.93 

1.85 

5779 

5792 

1.0000 

1.0000 

5779 

5792 

2208-35 
C 

D 

21.6 

15.4 

6.41 

6.42 

4.67 

4.65 

1.37 

1.38 

7023 

6038 

0.9469 

0.9480 

6650 

5724 

M002 42 7.69 3.93 1.96 9985 1.0000 9985 

5507-47 M003 37.6 7.61 3.92 1.94 7963 1.0000 7963 

M009 44.7 7.50 3.91 1.92 8923 1.0000 8923 

32 46 7.33 3.96 1.85 6400 1.0000 6400 

7204-13 33 43.9 7.40 3.95 1.87 5645 1.0000 5645 

36 81.3 7.31 3.96 1.85 7436 1.0000 7436 

2180-71 
2 

5 

68.3 

61.8 

7.64 

6.95 

3.97 

3.99 

1.92 

1.74 

5043 

6624 

1.0000 

0.9790 

5043 

6485 

6507-04 
20 

26 

35.9 

19.5 

6.97 

7.48 

3.98 

3.98 

1.75 

1.88 

6951 

6226 

0.9799 

1.0000 

6811 

6226 

2 235.3 7.20 3.71 1.94 5002 1.0000 5002 

3 25.9 7.24 3.72 1.95 5732 1.0000 5732 

8480-26 6 4.28 3.70 1.16 5266 0.9129 4807 

8 25.96 7.16 3.74 1.91 5595 1.0000 5595 

9 24.5 7.17 3.72 1.93 4579 1.0000 4579 

2 27.2 7.12 3.72 1.91 5873 1.0000 5873 

2180-78 4 27.6 6.47 3.73 1.73 5880 0.9782 5752 

9 26.7 7.19 3.70 1.94 6250 1.0000 6250 

8480-27 2 63.9 6.99 3.73 1.87 6817 1.0000 6817 
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Project Core 
Resistivity 

(kohm-cm) 

Capped 

Length 

(inch) 

Diameter 

(inch) L/D 

Measured 

Compressive 

Strength 

Geometry 

Correction 

Factor 

Corrected 

Compressive 

Strength 

5 50.5 7.08 3.75 1.89 6070 1.0000 6070 

9 64.5 7.10 3.74 1.90 7217 1.0000 7217 

C-2 26.2 8.70 4.64 1.88 6354 1.0000 6354 

C-3 22.4 8.81 4.62 1.91 6436 1.0000 6436 

1907-54 
C-5 

C-8 

32 

14.5 

8.77 

7.81 

4.63 

4.64 

1.89 

1.68 

5690 

5909 

1.0000 

0.9742 

5690 

5756 

2 82.5 7.88 3.99 1.97 7759 1.0000 7759 

8 108.6 7.86 3.98 1.97 8983 1.0000 8983 

4705-30 9 116.8 7.87 4.00 1.97 8968 1.0000 8968 

Table 5.5. Resistivity and compressive strength data (cont.). 

Project Core 
Resistivity 

(kohm-cm) 

Capped 

Length 

(inch) 

Diameter 

(inch) L/D 

Measured 

Compressive 

Strength 

Geometry 

Correction 

Factor 

Corrected 

Compressive 

Strength 

0712-32 
N 

P 

96.9 

48.9 

7.02 

7.16 

4.67 

4.67 

1.50 

1.53 

8617 

6902 

0.9599 

0.9625 

8272 

6643 

2313-13 
M006 

M009 

151.7 

124 

7.86 

7.79 

3.95 

3.92 

1.99 

1.99 

8080 

6753 

1.0000 

1.0000 

8080 

6753 

6B 56.6 7.30 3.95 1.85 6864 1.0000 6864 

3805-67 7B 45.3 7.31 3.98 1.84 7468 1.0000 7468 

8A 75.8 7.66 4.00 1.92 7308 1.0000 7308 

2 184.3 7.20 3.68 1.95 7951 1.0000 7951 

5680-111 7 241.4 7.23 3.72 1.94 6912 1.0000 6912 

9 258.9 7.10 3.73 1.90 7756 1.0000 7756 

1 91.2 7.06 3.73 1.89 6099 1.0000 6099 

1480-131 7 155.6 6.87 3.75 1.83 6131 1.0000 6131 

9 191.9 7.21 3.72 1.94 7174 1.0000 7174 

2 326.4 7.14 3.73 1.91 8528 1.0000 8528 

2180-80 
5 

6 

277.5 

330.9 

7.13 

7.18 

3.73 

3.72 

1.91 

1.93 

6896 

9233 

1.0000 

1.0000 

6896 

9233 

8 239.5 7.84 3.99 1.96 8008 1.0000 8008 

M002 222.3 7.88 3.93 2.01 8856 1.0000 8856 

2480-88 
M003 

M004 

233 

138.8 

7.61 

7.85 

3.94 

3.92 

1.99 

2.00 

8597 

7593 

1.0000 

1.0000 

8597 

7593 

M007 143.2 7.86 3.92 2.01 8623 1.0000 8623 

6404-32 14 101 7.85 4.01 1.96 6651 1.0000 6651 
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Project Core 
Resistivity 

(kohm-cm) 

Capped 

Length 

(inch) 

Diameter 

(inch) L/D 

Measured 

Compressive 

Strength 

Geometry 

Correction 

Factor 

Corrected 

Compressive 

Strength 

17 266.8 7.85 4.00 1.96 9099 1.0000 9099 

18 250.6 7.87 4.00 1.97 8968 1.0000 8968 

7010 122.6 7.20 3.75 1.92 8088 1.0000 8088 

7011 106.9 7.17 3.70 1.95 7020 1.0000 7020 

7380-199 7014 133.5 7.17 3.69 1.94 6440 1.0000 6440 

7016 199.9 7.16 3.71 1.93 7197 1.0000 7197 

7017 155.7 4.38 3.69 1.18 8371 0.9171 7677 

0280-049 C-08 326.5 7.95 4.62 1.72 7779 0.9776 7605 

7002 295.9 7.10 3.72 1.91 6383 1.0000 6383 

7005 237.4 7.36 3.70 1.98 7001 1.0000 7001 

7380-200 7006 56.9 7.35 3.70 1.99 8637 1.0000 8637 

7008 266 7.10 3.73 1.90 7197 1.0000 7197 

7020 254.8 7.12 3.70 1.92 6485 1.0000 6485 

M011 64.6 7.85 3.92 2.00 8157 1.0000 8157 

2480-91 
M015 

M016 

54.1 

69.3 

7.90 

7.83 

3.93 

3.91 

2.01 

2.00 

7926 

8429 

1.0000 

1.0000 

7926 

8429 

M017 107.9 7.85 3.91 2.01 7759 1.0000 7759 

3 208.2 7.17 3.69 1.91 7903 1.0000 7903 

6019-22 4 226.9 7.20 3.78 1.90 7921 1.0000 7921 

7001 225.4 7.17 3.75 1.91 7662 1.0000 7662 
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Figure  5.3. Resistivity data measured  in accordance with AASHTO T 358. The error bars shown represent the  

high and low values of the samples analyzed for each project. The filled circle data points indicate the average  

of all measured values for each project. The blue line represents the average of all pre-w/cm  analyses and the  

average of all post-w/cm  analyses, respectively.  

5.4 - COMPRESSIVE STRENGTH – ASTM C39 

Cores representing 26 of the projects studied were tested in accordance with ASTM C39 to establish the 

compressive strength of the concrete in place. The results of this testing are presented in Table 5.4, Table 

5.5 and Figure 5.4. The error bars shown in Figure 5.4 represent the high and low values of the samples 

analyzed for that project. The filled circle data points in Figure 5.4 indicate the average of all samples 

analyzed for that project. The blue line represents the average of all pre-w/cm analyses and the average 

of all post-w/cm analyses, respectively. The testing results suggest on average an approximate 900 psi 

increase in strength between the pre-w/cm projects and the post-w/cm projects. This observation is 

consistent with a decreased w/cm. 
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Figure  5.4. Compressive strength data measured  in accordance with ASTM C39. The error bars shown  

represent the high and low values of the samples analyzed for each  project. The filled circle data points 

indicate the average of all measured values for each project. The blue line represents the average of all pre-

w/cm  analyses and the average of all post-w/cm  analyses,  respectively.  

5.5 - AIR VOID SYSTEM PARAMETERS – ASTM C457 PROCEDURE A – LINEAR TRAVERSE 

The air-void system parameters were measured for 31 projects. These measurements were performed in 

accordance with ASTM C457 Procedure A-Linear Traverse. The results are presented in Table 5.6 and Table 

5.7, and Figure 5.5 through Figure 5.7. There is an approximate 1 % volume increase in entrained air 

content when comparing the average of all pre-w/cm analyses with the average of all post-w/cm analyses. 

Notably, a number of the post-w/cm projects had what could be considered an excessively high air content 

(i.e., > 8 % volume) whereas neither scenario, pre-w/cm or post-w/cm, indicated an excessively low air 

content. The data suggests that specification changes have led to an increased air content but attention 

should be paid to not driving the air content to high. As part of the water reduction in post-w/cm 

specification mixtures, a water reducer was introduced. Water reducers, especially modern high range 

water reducers, have been known to interact with air entraining agents in a manner that leads to excessive 

air contents. Not addressed in this report are recent changes to MnDOT testing and specifications that 

calls for sampling behind the paver to determine air content. This practice is well advised and should help 

reduce the occurrences of excessive air content. 
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In terms of the other parameters, the entrapped air remained constant, as would be expected. The 

measured spacing factor, shown in Figure 5.7, dropped commensurate with the increased air content. In 

all cases, the measured spacing factor is consistent with an air-void system that should provide adequate 

freezing and thawing durability. 

Table 5.6. Air-void system parameters for 31 projects measured in accordance with ASTM C457 Procedure A– 

Linear Traverse. 

Project Core 

Total Air 

Content 

(volume%) 

Entrained 

Air Content 

(volume %) 

Entrapped 

Air Content 

(volume %) voids/inch 

Specific 

Surface 

(inch-1) 

Spacing 

Factor 

Paste 

Content 

(volume % 

) 

0980-127 
3A 

3B 

4.9 

6.7 

3.7 

4.0 

1.2 

2.7 

10.0 

10.2 

810 

610 

0.006 

0.006 

5507-47 
M004 

M005 

6.3 

5.1 

5.4 

4.2 

0.9 

0.9 

12.7 

9.4 

790 

740 

0.005 

0.006 

7204-13 28 5.3 4.2 1.1 9.3 690 0.007 

2180-71 
1 

3 

5.9 

5.1 

3.8 

3.6 

2.1 

1.5 

11.9 

6.8 

800 

530 

0.005 

0.008 

24.1 

22.7 

6507-04 22 7.4 5.5 1.9 11.7 630 0.006 

1 10 7.5 2.5 16.1 640 0.004 23.4 

8480-26 4 5.5 4.0 1.5 8.5 610 0.007 23.9 

5 5.9 3.7 2.2 7.9 540 0.008 24.3 

2180-78 
3 

5 

4.7 

5.9 

4.2 

4.5 

0.5 

1.4 

11.6 

9.0 

990 

620 

0.005 

0.006 22.5 

3 4.1 3.1 1.0 7.5 720 0.007 24.5 

8480-27 7 6.6 5.1 1.5 16.4 990 0.004 

8 5.2 4.2 1.0 8.9 680 0.007 24.1 

0712-32 1 7.3 3.9 3.4 15.3 840 0.005 32.0 

1907-53 C-04 7.3 5.3 2.0 13.8 760 0.005 30.0 

C-1A 7.8 5.8 2.0 16.6 850 0.004 

1907-54 C4 5.8 3.9 1.9 6.7 470 0.010 27.8 

C7 6.9 5.6 1.3 10.5 610 0.005 21.9 

4013-41 1 9.6 7.0 2.6 21.5 890 0.002 16.0 
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Paste 

Total Air Entrained Entrapped Specific Content 

Content Air Content Air Content Surface Spacing (volume % 

Project Core (volume%) (volume %) (volume %) voids/inch (inch-1) Factor ) 

M001 5.4 4.4 1.0 11.4 850 0.005 
2313-13 

M002 5.3 3.2 2.1 8.8 670 0.007 

#4 9.6 6.9 2.7 15.3 640 0.004 
4705-30 

#7 6.7 4.3 2.4 8.7 520 0.007 

Table 5.7. Air-void system parameters (cont.) 

Project Core 

Total Air 

Content 

(volume%) 

Entrained 

Air Content 

(volume %) 

Entrapped 

Air Content 

(volume %) voids/inch 

Specific 

Surface 

(inch-1) 

Spacing 

Factor 

Paste 

Content 

(volume %) 

0702-98 5 8 5.8 2.2 16.8 840 0.003 23.0 

3805-67 
7C 

8C 

6.7 

5.6 

5.9 

5.0 

0.8 

0.6 

14.5 

11.2 

870 

800 

0.004 

0.006 

5306-37 3 6.3 4.7 1.6 13.1 830 0.003 18.0 

5680-111 4 7.6 5.6 2.0 16.6 880 0.004 

2 4.5 3.9 0.6 11.6 1030 0.004 

1480-131 3 8.6 7.2 1.4 16.0 740 0.004 

5 8.3 5.8 2.5 13.0 630 0.005 23.8 

2180-80 
1 

4 

9.2 

9.8 

7.2 

7.4 

2.0 

2.4 

20.0 

15.0 

870 

610 

0.003 

0.004 22.6 

2480-88 M001 5.5 4.1 1.4 9.2 660 0.007 

7380-199 
7009 

7012 

7.0 

11.0 

4.9 

8.2 

2.1 

2.8 

11.5 

15.4 

660 

570 

0.006 

0.004 

0280-049 C-04 9.7 8.4 1.3 21.5 880 0.003 23.0 

2480-91 M018 6.7 5.7 1.0 12.6 750 0.005 

2782-268 C-04 7.0 10.4 2.7 33.7 1040 0.002 23.0 

6019-22 9 6.9 5.1 1.8 12.7 740 0.005 
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Total Air Entrained Entrapped Specific Paste 

Content Air Content Air Content Surface Spacing Content 

Project Core (volume%) (volume %) (volume %) voids/inch (inch-1) Factor (volume %) 

12 8.7 5.4 3.3 13.4 610 0.005 

3204-62 1 5.5 4.6 0.9 12.3 910 0.005 23.5 

3204-59 3 5.5 4.7 0.8 13.2 950 0.004 21.0 

2786-115 3J 7.0 6.6 0.4 16.0 910 0.004 23.7 

2786-116 1J 9 6.8 2.2 26.6 1180 0.002 16.0 

2786-117 6J 10 8.6 1.4 20.6 820 0.002 16.0 

Figure  5.5. Entrained air content measured in accordance  with ASTM C457. The error bars shown represent 

the high and low values of the samples analyzed for each project. The filled circle data points indicate the  

average of all measured values for each project. The blue line represents the average of all pre-w/cm  analyses 

and the average of all post-w/cm  analyses, respectively.  
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Figure  5.6. Entrapped air content measured in accordance  with ASTM C457. The error bars shown represent 

the high and low values of the samples analyzed for each project. The filled circle data points indicate the  

average of all measured values for each project. The blue line represents the average of all pre-w/cm  analyses 

and the average of all post-w/cm  analyses, respectively.  
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Figure  5.7. Spacing factor measured in accordance with ASTM C457. The error bars shown represent the  high  

and low values of the samples analyzed for each project. The filled circle data points indicate the average of 

all measured values for each project. The blue line represents the average of all pre-w/cm  analyses and the  

average of all post-w/cm  analyses, respectively.  

5.6 - PETROGRAPHY – ASTM C856 

Petrographic analysis was performed on core samples from 36 pavements. The results for all analyses are 

included in Appendix A of this report. Not all cores received a full petrographic analysis. In total, 67 cores 

were examined and 50 full petrographic analyses were performed. For the remainder of the cores, photo 

documentation was provided only. The information from the petrographic analyses provided context for 

other observations and some specific data will be incorporated in discussions associated with other 

testing reported herein. 

5.7 - ANALYSIS OF PAVEMENT MANAGEMENT SYSTEM DATA 

In addition to changes in the key material properties already discussed, changes in concrete pavement 

specifications should lead to a measurable difference in pavement condition and ride quality as measured 

by standard MnDOT pavement management procedures. To examine this, International Roughness Index 

(IRI), Ride Quality Index, (RQI), Pavement Quality Index (PQI), and Surface Rating (SR) data were obtained 
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from the MnDOT Pavement Management System (PMS). The combined data for all projects examined in 

this study are compiled in Appendix B of this report. 

In the absence of a clear protocol to analyze this data, it was decided to examine the rate of change in the 

ride quality indices mentioned. Referring to the data in Appendix B, for practically any selected project, 

trends in pavement quality are equally represented by either IRI, RQI, or PQI. The SR data, in general, 

showed no demonstrable trend with respect to time, with a few notable exceptions. Therefore, for 

simplicity, the analyses presented all examine the change in IRI with respect to pavement age. 

To conduct the analysis, the PMS data for each section of a project was shifted from an annual basis to a 

pavement life basis. In other words, regardless if the pavement was constructed in 1992 or 2002, or any 

year, the analysis looks at pavement condition at a given pavement age (i.e., Year 1, Year 2, etc.). Each 

project has multiple sections and the PMS data values for each section were averaged to determine an 

average IRI value for the project for each year. In many cases the PMS data captures pavement condition 

prior to a construction activity such as an overlay or rehabilitation (e.g., See Figure B1 – B7 of Appendix B) 

and after the activity, the various ride quality indices exhibit a step change towards better quality, as 

would be expected. However, this step change hampered the analysis process. Therefore, analysis of the 

change in ride quality used as the starting point the IRI after the step change, but retained the age 

parameter. So in the case of the example cited (i.e., Project 0980-127, Figure B1 – B7 of Appendix B), the 

data analysed would start with the fourth available data point, which is Year 7 of pavement life. 

The over-arching questions for each project are, a) what is the absolute value of the IRI at a given 

pavement age, and b) at what rate is the pavement ride quality degrading? To further simplify 

presentation of the data, the various projects are color-coded. Red is used to indicate pavements from 

1991 – 1995, or pre-w/cm. Green is used to indicate pavements from 1998 – 2004, or post-w/cm. Blue is 

used to indicate pavements from 1996 and 1997 which is considered the transition period from pre-w/cm 

to post-w/cm specification. All data presented below is tabled and shown by individual project and 

segment in Appendix B. 

Figure 5.8 presents the pavement management system data used for analysis for all projects included in 

this study. Clearly in this form the data provides little information. In Figure 5.9 the data for the transition 

years is not included and a general trend begins to emerge where the majority of post-w/cm data tends 

to show a lower IRI at any given age (i.e., the majority of green lines plot below the majority of red lines). 
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Figure  5.8. Raw pavement management system data used for analysis for all projects included in this study.  
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Figure  5.9. Raw pavement management system data used for analysis for all projects included in this  study  
except those built in 1996 or 1997.  

To clarify trends, a linear regression fit was performed for all data. The results are shown in Figure 5.10. 

In Figure 5.11, the linear regression lines are shown for only the pre-w/cm data and post-w/cm data. 

Referring first to Figure 5.10., it is interesting to note the transition years (i.e., blue lines) tend to have 

higher slopes, indicating a faster rate of degradation, and the absolute value of IRI for the pavements 

constructed in the transition years tends to be among the highest of all pavements. Regarding the slope 

values, Figure 5.12 presents the slope of each regression line in Figure 5.10 and shows the pre-w/cm data 

and post-w/cm data essentially have the same slope (i.e., a similar rate of degradation) while the 

transition year pavements show on average an increased slope, taken to represent increased rate of 

degradation. In Figure 5.11, the general trend between pre-w/cm data and post-w/cm data is more clearly 

identified. There is a central grouping of trend lines that are predominantly pre-w/cm data (i.e., red lines). 

The post-w/cm data (i.e., green lines) predominantly plot below this central core, indicating a lower IRI at 

any given pavement age. As stated, the slopes of these lines are similar indicating a similar rate of 

degradation, but the post-w/cm data are starting that process at a point of better ride quality and 

therefore the IRI at later ages is commensurately lower as compared to the pre-w/cm projects. 
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Figure  5.10. Linear regression fit lines for raw pavement management system data used  for analysis for all  

projects included in this study.  
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Figure  5.11. Linear regression fit lines for raw pavement management system data used for analysis for all  

projects included in this study except those built in 1996 or 1997.  
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Figure  5.12. Summary of slopes of best-fit linear regression lines shown in  Figure  5.10.  

5.8 - ANALYSIS OF SELECTED PROJECTS 

Examining Figure 5.10 and Figure 5.11, there are four post-w/cm projects whose regression lines plot in 

the upper portion of the graph with the pre-w/cm regression lines. Conversely there are three pre-w/cm 

projects whose regression lines plot in the lower portion of the graph with the post-w/cm regression lines. 

In other words, some pavements that were expected to perform well performed poorly, and vice versa. 

For clarity these projects are isolated in Figure 5.13. 
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Figure  5.13. Same data as Figure  5.10  with projects showing unexpected  performance isolated.  

An attempt was made to identify why these particular pavements appeared to perform in an unexpected 

manner. The data obtained from laboratory testing of these projects is summarized in Table 5.8. 

The data set for these projects is incomplete making a definitive analysis not possible. For the data 

available, the properties of the pre-w/cm projects that performed better than expected are consistent 

with the general properties seen for all pre-w/cm projects. Likewise, the properties of the post-w/cm 

projects that performed worse than expected are consistent with the general properties seen for all post-

w/cm projects. This suggests other factors may be impacting the performance of these pavements. In the 

case of the post-w/cm projects that performed worse than expected, this could be a number of common 

maladies such as sub-grade engineering or excessive loading. In the case of pre-w/cm projects that 

performed better than expected, it is not clear what factors have affected performance and it would be 

of value to further investigate these pavements to understand more fully the factors contributing to their 

performance. 
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Table 5.8. Summary of known material properties for post-w/cm pavements that performed poor and pre-w/cm 

performed well. A dash indicates no data was available. 

Average 

Average Compressive 

Year Spacing Average Average Strength w/cm 

Performance Project Built Factor RCPT Resistivity (psi) Estimated 

6404-32 1998 - 222 206 8240 0.40-0.45 
Post-w/cm 

2782-268* 2000 0.002 51 - - -
Performed 

3204-59 2003 0.004 71 - - 0.43-0.48 
Poor 

3204-62 2003 0.005 135 - - -

0980-127 1992 0.006 1401 31 5785 0.42-0.47 Pre-w/cm 

Performed 2180-78 1994 0.006 - 27 6000 0.43-0.48 

Well 8480-27 1994 0.006 - 60 6700 0.43-0.48 

* This project was MnDOT’s first 60-year high performance concrete pavement, and it contained slag cement. 

5.9 - ANALYSIS OF PROJECTS FROM INDIVIDUAL CORRIDORS 

The same process described above for all data was applied to selected projects that occur in proximity on 

the same highway corridor. The projects within these corridors see similar traffic counts, used similar 

materials for construction, and undergo the same winter maintenance. Therefore, it should be possible 

to compare pavements constructed pre- and post-w/cm specification and look for differences in 

performance. Table 5.9 summarizes the individual projects to be compared. The same color code 

approach as used above is continued in this section of the analysis. The source data for comparison are 

the PMS data, specifically the IRI data processed as has been already introduced. There is insufficient data 

from the laboratory materials testing for making comparisons. 
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Table 5.9. Projects selected for comparing performance within a given corridor. 

Pre-w/cm Year 
Highway 

Comparison Project Built 
Transition Period Year 

Comparison Project Built 
Post-w/cm Year 

Comparison Project Built 

TH60 5306-37 1997 
3204-59 2003 

3204-62 2001 

2208-36 1991 

TH169 2208-35 1992 

0712-30 1992 

0712-32 1995 

8480-26 1993 
TH94 

8480-27 1994 
5680-111 1997 1480-131 1998 

TH94 2180-71 1993 

2180-80 1998 

7380-199 1999 

7380-200 1999 

5.9.1 - Highway TH60 

The comparison of average IRI data for TH60 is presented in Figure 5.14 and Figure 5.15 Examples of the 

individual section data for the projects being compared are presented in Figure 5.16 through Figure 5.18. 

As seen in Figure 5.14 as well as Figure 5.10, the IRI versus age regression line for project 5306-37 has a 

steeper slope than almost every other data set, with the exception of project 4013-41. In both of these 

cases, the anomalous rate of degradation is not explained. There is no strength data for these projects 

and the RCPT results show low permeability. Consulting the petrographic examinations for these projects 

in Appendix A, there are no outstanding features indicating early deterioration. The petrography reports 

(Appendix A) state the w/cm for 3204-59 and 5306-37 is in the range of 0.43 – 0.48. No value is reported 

for 3204-62. Overall, the post-w/cm projects indicated a higher average IRI, but the rate of degradation 

of 5306-37 implies its IRI will soon surpass the other pavements. 
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Figure  5.14. Raw IRI data for projects on TH60.  
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Figure  5.15. Linear regression fit lines for IRI data for projects on TH60.  
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Figure  5.16. Example PMS data from project 3204-59, RP 35+0.000.  
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Figure  5.17. Example PMS data from project 3204-62, RP 23+0.000.  
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Figure  5.18. Example PMS data from project 5306-37, RP 17+0.000.  

5.9.2 - Highway TH169 

The comparison of average IRI data for TH169 is presented in Figure 5.19 and Figure 5.20. Examples of the 

individual section data for the projects being compared are presented in Figure 5.21 through Figure 5.24. 

Project 0712-32 is listed with a 1995 construction date but was actually the first project constructed using 

a maximum w/cm specification which MnDOT purchased the water reducer for the Contractor to use in 

the concrete mix. As seen in the petrography reports in Appendix A, this section does exhibit some joint 

deterioration associated with unbounded silicone sealers. Otherwise there are no remarkable features 

noted. The petrography reports (Appendix A) state the w/cm for 0712-32 is in the range of 0.43 – 0.48. 

No value is reported for the other projects. 
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Figure  5.19. Raw IRI data for projects on TH169.  
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Figure  5.20. Linear regression fit lines for IRI data for projects on TH169.  
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Figure  5.21. Example PMS data from project 2208-35, RP 20+0.000.  
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Figure  5.22. Example PMS data from project 2208-36, RP 21+0.000.  
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Figure  5.23. Example PMS data from project 0712-30, RP 32+0.000.  
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Figure  5.24. Example PMS data from project 0712-32, RP 46+0.000.  

5.9.3 - Highway TH94 

For TH94 two comparisons are presented. The first comparison is for the projects presented in Figure 5.25 

and Figure 5.26. The second comparison is for the projects presented in Figure 5.31 and Figure 5.32. 

Examples of the individual section data for the projects being compared are presented in Figure 5.28 

through Figure 5.30 for the first comparison, and Figure 5.33through Figure 5.36 for the second. 

The IRI versus age relationship shown in Figure 5. and Figure 5. typifies the overall suite of projects. Each 

project has a similar slope to the regression line, with the post-w/cm fit having a slightly lower slow (i.e., 

slower rate of degradation). The project constructed in the transition years has the highest average IRI 

and the projects constructed pre-w/cm fall between the transition projects and the post-w/cm project. 

The difference in slope of the regression lines for post-w/cm projects, as compared to pre-w/cm projects, 

is even more clearly seen in Figure 5.26 and Figure 5.32. Likewise, the same trends can be observed in the 

raw data presented in Figure 5.27 through Figure 5.36. That is, the post-w/cm projects appear to hold 

their ride quality longer than the pre-w/cm projects. Clearly this study was not a statistical based method 

of analysis so such observations must be considered as simply that, observations. The petrography reports 

in Appendix A reports the following values for w/cm: 1480-131 – 0.36 to 0.41; 5680-111 – 0.36 to 0.41; 

8480-26 (three cores) – 0.39 to 0.44, 0.42 to 0.47, and 0.42 to 0.47; 2180-71 - 0.40 to 0.45; 2180-80 – 0.34 

to 0.39; 7380-199 – 0.40 to 0.45; 7380-200 – none. The petrography reports indicate no remarkable 

features for any of the identified project cores except for 2180-71, which had an above average level of 

erosion in the joint cavity. 

58 



 

 

 

 

Figure  5.25. Raw IRI data for projects on TH94.  
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Figure  5.26. Linear regression fit lines for IRI data for projects on TH94.  
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Figure  5.27. Example PMS data from project 1480-131, RP 27+0.000.  
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Figure  5.28. Example PMS data from project 5680-111, RP 41+0.000.  
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Figure  5.29. Example PMS data from project 8480-26, RP 34+0.000.  
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Figure  5.30. Example PMS data from project  8480-27, RP 36+0.000.  
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Figure  5.31. Raw IRI data for projects on TH94.  
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Figure  5.32. Linear regression fit lines for IRI data for projects on TH94.  

66 



 

 

 

 

Figure  5.33. Example PMS data from project 2180-71, RP 101+0.000.  
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Figure  5.34. Example PMS data from project 2180-80, RP 105+0.000.  
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Figure  5.35. Example PMS data from project 7380-199, RP 115+0.283  
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Figure  5.36. Example PMS data from project 7380-200, RP 120+0.000.  
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CHAPTER 6: CONCLUSIONS 

Based on this study, the following conclusions are presented. 

 Laboratory testing of cores from 36 pavement projects (i.e., 15 projects constructed prior to the 

w/cm specification, 21 projects constructed using the w/cm specification as well as other 

specification changes) provides strong evidence the specification changes have led to concrete 

with lower permeability and higher strength. 

o Testing using ASTM C1202 Standard Test Method for Electrical Indication of Concrete’s Ability 

to Resist Chloride Ion Penetration supports this conclusion. On average, lower coulomb 

values are seen for post-w/cm specification concrete as compared to pre-w/cm specification 

concrete. 

o Testing using AASHTO T 358 Standard Method of Test for Surface Resistivity Indication of 

Concrete’s Ability to Resist Chloride Ion Penetration supports this conclusion. On average, 

higher resistivity values are seen for post-w/cm specification concrete as compared to pre-

w/cm specification concrete. 

o Testing using ASTM C39/C39M Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens supports this conclusion. Higher compressive strength values are seen 

for post-w/cm specification concrete as compared to pre-w/cm specification concrete. 

 Laboratory testing of cores using ASTM C457/C457M Standard Test Method for Microscopical 

Determination of Parameters of the Air-Void System in Hardened Concrete indicates that 

specification changes have resulted, on average, in an increase in air content and an improved 

air-void system, which leads to an improved resistance to freezing and thawing deterioration. 

 Laboratory testing of cores using ASTM C1152 Standard Test Method for Acid-Soluble Chloride in 

Mortar and Concrete is inconclusive. The results are confounded by multiple effects on chloride 

ingress. 

 Analysis of MnDOT pavement management system data suggests that pavements constructed 

using the w/cm specification have on average, better ride quality at a given year of pavement life, 

and a slower rate of ride quality degradation, as compared to pavements constructed prior to the 

w/cm. 

 Some unexplained anomalous performance was identified in the analysis of the pavement 

management system data, and there was insufficient information to identify the reasons for this 

performance. The data analysis suggests factors other than those measured in this study are 

positively or negatively affecting performance. 
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CHAPTER 7: FUTURE WORK 

The following recommendations are made for future work examining the impacts of specification changes 

on pavement concrete. 

 Any future study should begin with a statistical based experimental matrix designed to elicit the 

specific information sought, with a predictable level of certainty. The proposed matrix would most 

likely be a partial factorial design. This study was hampered, in some cases by incomplete 

information and in some cases, pavement projects were over sampled. 

 Given the desire to isolate and study the impact of specifications, it is recommended that any core 

samples extracted for laboratory analysis be taken mid-panel only. Sampling at or near a joint 

confounds any analysis by ingress of deicers or deterioration from other sources. Mid-panel 

concrete will most accurately represent the concrete as placed. 

 Laboratory testing must take on a more specific focus. ASTM C1202 seems to be applicable 

although the scatter seen in some samples needs explanation. The same is true for resistivity. 

Compressive strength testing seems logical and simple and should be considered, but applied on 

a statistical basis as previously mentioned. Another measure of permeability that should be 

considered is the ultra-violet (UV) dye method of thin section preparation and examination. In 

addition to statistically sampling to select cores, multiple UV thin sections will be required from 

each core sample analyzed. A minimum of 16 thin sections should be analyzed per core if the UV 

dye method is employed. 

 New research should focus on examination of the formation factor, which entails measurement 

of bulk resistivity. This information will help support adoption of the performance engineered 

mixtures (PEM) specification. 

 Pavement management data appears to offer an extraordinary opportunity to investigate 

performance and correlate that performance with specification changes. Combining PMS data 

with construction data would enhance this analysis. A clear protocol for analysis of the PMS data 

needs to be established. There are a number of trends observed in the analysis presented herein 

that could serve as the basis for that protocol. Analysis of the PMS data would be greatly enhanced 

by moving the data to a query-accessible relational database that can be used to easily associate 

key variables. Michigan Tech has developed an open-source data base solution that meets these 

criteria and has implemented it with the Michigan DOT for analyzing fly ash data. The same 

platform can be adopted for analysis of PMS data. 

 Closer examination of pre-w/cm pavements that performed well may identify other design 

parameters or maintenance practices that contribute to long life pavements. 

72 



 

 

 

         

    

      

     

   

 

 

REFERENCES 

Rixom, R.M. and N.P. Mailvaganam. (1986). Chemical Admixtures for Concrete, 2nd edition. E. & F. N. Spon, 

Ltd. 29 West 35th Street, New York, New York 10001. 306 pp. ISBN-13 9780419126300 

Vandenbossche, J.M. (1999). A Review of the Curing Compounds and Application Techniques Used by the 

Minnesota Department of Transportation for Concrete Pavements. Final Report 2001-06. 

Minnesota Department of Transportation. St. Paul, MN. November 1999. 

http://dotapp7.dot.state.mn.us/research/pdf/200106.pdf. Accessed April 1, 2018. 

73 

http://dotapp7.dot.state.mn.us/research/pdf/200106.pdf


  
    

  

 

 
 

 

 
  

  

  

 

  
  

 
   

     
   

 

 
   

Impact of Water/Cementitious-Based Concrete Mix Design
Specification Changes on Concrete Pavement Quality

Prepared by:

Lawrence Sutter
Michigan Technological University

Gerald Moulzolf
American Engineering Testing, Inc. 

Maria Masten
Office of Materials and Road Research
Minnesota Department of Transportation

August 2018

Published by:

Minnesota Department of Transportation
Research Services & Library
395 John Ireland Boulevard, MS 330
St. Paul, Minnesota 55155-1899

This report represents the results of research conducted by the authors and does not necessarily represent the views or policies
of the Minnesota Department of Transportation or [author’s organization]. This report does not contain a standard or specified
technique. 

The authors, the Minnesota Department of Transportation, and [author’s organization] do not endorse products or
manufacturers. Trade or manufacturers’ names appear herein solely because they are considered essential to this report. 

APPENDIX A – PETROGRAPHIC DATA 



 

     

 

 

 

               
              

               
                  

              
             

               
        

 

              

 
 

 
 

 
   

 
 

 
 

          
         
         
          

  
  
   

     

            
         
           
             
        
          
          
        
        

  
  

 
     

         
         
         
        

     
 
  

Appendix A - Petrographic Reports 

Introduction 

Included in this Appendix are the field notes and coring information provided by coring crews 
and the complete petrographic reports for the selected cores analyzed from each project. The 
projects and core identifications for the data included in this appendix are summarized in Table 
A.1. Core samples from a total of 36 projects were examined. In select cases as noted, only core 
pictures are presented. Full petrographic analyses were not performed in these select cases. For 
many of the projects, the reports appended here include photographic documentation of cores 
receive but not analyzed by petrography. This additional information is presented at the end of 
the last petrographic report for a given project. 

Table A.1. List of cores examined by petrography sorted by district and project number. 

Project Core 
District 

Identification Identification 
1 0980-127 
1 3805-67 
2 6019-22 
3 7380-199 

3 *7380-200 

4 1480-131 
4 2180-71 
4 2180-78 
4 2180-80 
4 5680-111 
4 8480-26 
4 8480-27 
M 0280-049a 
M 1907-53 

M 1907-54 

M 2782-268 
M 2786-115 
M 2786-116 
M 2786-117 

3A, 3B 
7C, 8C 
9, 12 

7009, 7012 
7000, 7003, 
7006, 7018, 

2, 3, 5 
1, 3 
3, 5 
1, 4 
4 

1, 4, 5 
3, 7, 8 
C-4 
C04 

C-1A, C-4, 
C-7 
C4 
3J 

1J, 2J 
6J 

Project Core 
District 

Identification Identification 
6 
6 
6 
6 

7 

7 
7 
7 
7 
7 
7 
7 
7 
7 

7 

8 
8 

2313-13 M001, M002 
2480-88 M001 
2480-91 M018 
5507-47 M004, M005 

0702-98 5 
*0712-30 K, L, M 
0712-32 1 

*2208-35 A, B, C 
*2208-36 D, E, F, G, H 
3204-59 3 
3204-62 1 
4013-41 1 
5306-37 3 
6507-04 22 

7204-13 28 

4705-30 4, 7 
*6404-32 11, 12 

* Indicates core documentation only. 
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Field Notes and Petrographic Reports for Project 0980-127, Cores 3A, 3B 

Table A.2. Field notes for SP Number 0980-127, I-35. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

1A -2.3' 214.247 NB PA -10.8' 8.000'' 
1C 2.5' 214.247 NB PA -10.8' 8.000'' 
2A -1.1' 214.520 NB PA -11.0' 7.750'' 
2C 2.0' 214.520 NB PA -11.0' 7.750'' 
3A -1.8' 214.540 NB PA -10.2' 7.750'' 
3B ON 214.540 NB PA -10.2' 7.500'' 
3C 1.8' 214.540 NB PA -10.2' 7.500'' 
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 A-5 
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Field Notes and Petrographic Reports for Project 3805-67, Cores 7C, 8C 

Table A.3. Field notes for SP Number 3805-67, MN-61. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

6A OFF 35.700 NB 8.000'' 
6B OFF 35.700 NB 8.000'' 
7A OFF 35.700 NB 8.000'' 
7B OFF 35.700 NB 8.000'' 
7C ON 35.700 NB 8.000'' 
8A OFF 35.700 NB 8.250'' 
8B OFF 35.700 NB 8.250'' 
8C ON 35.700 NB 8.250'' 
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Field Notes and Petrographic Reports for Project 6019-22, Cores 9, 12 

Table A.4. Field notes for SP Number 6019-22, US-2. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

7001 EAST 1.733 EB DR 8.0' 9.000'' 
7003 WEST 1.734 EB PA 8.0' 9.000'' 
7004 WEST 1.736 EB PA 8.0' 9.000'' 
7005 EAST 1.737 EB PA 8.0' 9.250'' 
7008 EAST 1.770 EB DR 8.0' 10.500'' 
7009 ON 1.776 EB DR 9.0' 10.500'' 
7010 WEST 1.780 EB DR 8.0' 10.750'' 
7011 EAST 1.781 EB DR 8.0' 10.750'' 
7012 ON 1.781 EB DR 8.0' 10.750'' 
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Field Notes and Petrographic Reports for Project 7380-199, Cores 7009, 7012 

Table A.5. Field notes for SP Number 7380-199, I-94. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

7009 ON 116.000 EB DR 6.0' 9.750'' 
7010 1'E 116.000 EB DR 6.0' 9.750'' 
7011 5'E 116.000 EB DR 6.0' 9.750'' 
7012 ON 120.000 EB DR 6.0' 10.000'' 
7013 1'E 120.000 EB DR 6.0' 10.000'' 
7014 5'E 120.000 EB DR 6.0' 10.000'' 
7016 1'E 124.000 EB DR 6.0' 9.000'' 
7017 5'E 124.000 EB DR 6.0' 9.250'' 
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Field Notes and Petrographic Reports for Project 7380-200, Cores 7000, 7003, 7006, 7018 

Table A.6. Field notes for SP Number 7380-200, I-94. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

7001 1.0' 125.493 WB DR -6.0' 9.500'' 
7002 5.0' 125.493 WB DR -6.0' 9.500'' 
7004 1'W 121.000 WB DR -5.1' 11.500'' 
7005 5'W 121.000 WB DR -5.1' 11.500'' 
7006 ON 125.650 WB DR -6.0' 10.000'' 
7007 1'W 125.649 WB DR -6.0' 10.000'' 
7008 5'W 125.645 WB DR -6.0' 10.000'' 
7018 1'W 125.553 WB DR -6.0' 9.750'' 
7020 5'W 125.549 WB DR -6.0' 9.750'' 
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Field Notes and Petrographic Reports for Project 1480-131, Cores 2, 3, 5 

Table A.7. Field notes for SP Number 1480-131, I-94. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

1 3.0' 31.000 1936+00 WB DR 5.0' 8.500'' 
2 ON 31.000 1935+97 WB DR 6.0' 8.750'' 
3 ON 29.000 1830+33 WB DR 4.5' 9.000'' 
4 2.7' 29.000 1830+30.4 WB DR 5.0' 8.750'' 
5 ON 27.000 1725+21 WB DR 4.5' 8.250'' 
6 2.3' 27.000 1725+23 WB DR 5.0' 8.500'' 
7 2.7' 26.000 1672+50 WB DR 5.0' 8.250'' 
8 2.2' 25.000 1619+47 WB DR 5.0' 8.500'' 

9 2.7' 24.150 1567+04 WB DR 5.0' 9.250'' 
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Field Notes and Petrographic Reports for Project 2180-71, Cores 1, 3 

Table A.8. Field notes for SP Number 2180-71, I-94. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

1 ON 102.000 3534+68 WB DR -5.0' 8.250'' 

2 2.0' 102.000 3534+70 WB DR -6.0' 8.500'' 

3 ON 101.000 3481+90 WB DR -6.0' 8.750'' 

4 2.0' 101.000 3481+92 WB DR -5.5' 9.000'' 

5 2.5' 100.000 3429+18 WB DR -5.0' 8.000'' 

6 2.3' 99.000 3376+44 WB DR -6.0' 5.750'' 
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Field Notes and Petrographic Reports for Project 2180-78, Cores 3, 5 

Table A.9. Field notes for SP Number 2180-78, I-94. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

1 ON 110.040 3956+93 EB DR 4.5' 3.250'' 

2 2.0' 110.040 3956+91 EB DR 5.0' 8.500'' 

3 ON 111.000 4009+50 EB DR 5.5' 7.750'' 

4 2.0' 111.000 4009+48 EB DR 5.0' 7.750'' 

5 ON 112.000 4062+33 EB DR 5.0' 8.000'' 

6 2.0' 112.000 4062+31 EB DR 6.0' 8.000'' 

7 2.0' 113.000 4115+12 EB DR 6.0' 8.500'' 

8 2.2' 114.000 4167+80 EB DR 6.0' 8.250'' 

9 2.0' 115.000 4220+90 EB DR 6.0' 8.250'' 
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Field Notes and Petrographic Reports for Project 2180-80, Cores 1, 4 

Table A.10. Field notes for SP Number 2180-80, I-94. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

1 ON 104.000 3640+55 EB DR 4.5' 9.750'' 

2 1.8’ 104.000 3640+53 EB DR 5.0’ 9.500” 

3 2.0' 105.000 3693+10 EB DR 5.0' 9.000'' 

4 ON 105.000 3693+08 EB DR 4.0' 9.000'' 

5 2.2' 106.000 3745+60 EB DR 5.0' 8.750'' 

6 2.0' 107.000 3798+63 EB DR 6.0' 8.500'' 

7 ON 107.000 3798+61 EB DR 6.0' 4.250'' 

8 7.2' 108.000 3851+20 EB DR 5.0' 9.500'' 

9 1.8' 109.000 3904+02 EB DR 5.0' 8.750'' 
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Field Notes and Petrographic Reports for Project 5680-111, Core 4 

Table A.11. Field notes for SP Number 5680-111, I-94. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

1 ON 49.000 738+44 WB DR -6.0' 7.000'' 

2 2.5' 49.000 738+78 WB DR -6.0' 10.750'' 

3 2.0' 47.000 633+31 WB DR -7.0' 11.250'' 

4 ON 47.000 632+90 WB DR -6.0' 11.750'' 

5 2.0' 45.000 527+85 WB DR -6.0' 11.500'' 

6 ON 45.000 527+41 WB DR -6.0' 11.250'' 

7 2.5' 43.000 421+80 WB DR -6.0' 11.000'' 

8 2.0' 41.000 316+25 WB DR -6.5' 11.000'' 

9 2.3' 39.000 238+38 WB DR -6.0' 11.000'' 
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Field Notes and Petrographic Reports for Project 8480-26, Cores 1, 4, 5 

Table A.12. Field notes for SP Number 8480-26, I-94. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

1 ON 30.000 1883+35 EB DR -6.0' 10.500'' 

2 2.0' 30.000 1883+33 EB DR -6.0' 10.000'' 

3 2.0' 32.000 1989+00 EB DR -5.0' 10.500'' 

4 ON 32.000 1989+02 EB DR -5.0' 10.500'' 

5 ON 34.000 2094+72 EB DR -5.0' 10.500'' 

6 2.0' 34.000 2097+70 EB DR -5.0' 10.750'' 

7 2.0' 35.000 2147+54 EB DR -4.5' 10.000'' 

8 2.0' 36.000 2200+13 EB DR -5.0' 10.500'' 

9 2.5' 37.000 2252+63 EB DR -6.0' 10.250'' 
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Field Notes and Petrographic Reports for Project 8480-27, Cores 3, 7, 8 

Table A.13. Field notes for SP Number 8480-27, I-94. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

1 ON 37.000 2252+83 WB DR -5.0' 8.000'' 

2 2.0' 37.000 2252+85 WB DR -5.0' 8.000'' 

3 ON 35.000 2147+54 WB DR -4.0' 8.500'' 

4 2.0' 35.000 2147+56 WB DR -5.0' 9.000'' 

5 2.5' 34.000 2094+72 WB DR -5.0' 8.500'' 

6 2.0' 32.000 1989+00 WB DR -5.0' 8.000'' 

7 ON 32.000 1989+02 WB DR -5.5' 8.000'' 

8 ON 31.500 1962+62 WB DR -5.0' 8.500'' 

9 2.0' 31.500 1962+64 WB DR -5.5' 8.500'' 
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Field Notes and Petrographic Reports for Project 0280-049a, Core C-4 

Table A.14. Field notes for SP Number 0280-049, I-35. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

C-4 

C-5 

C-6 No Data 

C-7 

C-8 

C-9 
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Field Notes and Petrographic Reports for Project 1907-53, Core C04 

Table A.15. Field notes for SP Number 1907-53, US-55/TH-52. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

C1 ON 316+20 SB PA 1.5’ 13.000” 

C2 2.0' 316+42 SB PA 1.5’ 13.000” 

C3 2.0' 316+64 SB PA 1.5’ 13.000” 

C4 ON 323+80 NB DR 1.5’ 13.000” 

C5 2.0' 323+58 NB DR 1.5’ 13.000” 

C6 2.0' 323+38 NB DR 1.5’ 13.000” 

C7 ON 291+80 NB DR 1.5’ 13.000” 

C8 2.0' 291+58 NB DR 1.5’ 13.000” 

C9 2.0' 291+38 NB DR 1.5’ 13.000” 
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Field Notes and Petrographic Reports for Project 1907-54, Cores C-1A, C-4, C-7 

Table A.16. Field notes for SP Number 1907-54, US-55. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

C-1A ON 353+30 EB DR 12.500'' 

C-1 ON 353+30 EB DR 6.000'' 

C-2 2.0' 353+60 EB DR 12.250'' 

C-3 2.0' 353+85 EB DR 12.250'' 

C-4 ON 372+30 WB DR 12.000'' 

C-5 2.0' 372+20 WB DR 12.250'' 

C-6 2.0' 371+80 WB DR 12.250'' 

C-7 2.0' 411+80 NB DR 8.000'' 

C-8 ON 412+00 NB DR 9.000'' 

C-9 OFF 412+15 NB DR 9.000'' 

A-181 
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Field Notes and Petrographic Reports for Project 2782-268, Core C4 

Table A.17. Field notes for SP Number 2782-268, I-35. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

C-1 

C-2 

C-3 

C-4 No Data 

C-5 

C-6 

C-7 

C-8 
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Field Notes and Petrographic Reports for Project 2786-115, Core 3J 

Table A.18. Field notes for SP Number 2786-115, I-94. 

Core Field Notes 

3 20’ west of light pole A9X18 on EB 694, west of Zane Avenue, right lane 

4 55’ west of light pole A9X17 on EB 694, west of Zane Avenue, right lane 
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Field Notes and Petrographic Reports for Project 2786-116, Cores 1J, 2J 

Table A.19. Field notes for SP Number 2786-116, I-94. 

Core Field Notes 

1 5’ west of light pole A9T10 on EB 694, west of Zane Avenue, right lane 

2 100’ west of light pole A9T9 on EB 694, west of Zane Avenue, right lane 

A-213 



 

 

A-214 



 

 

A-215 



 

 

A-216 



 

 

A-217 



 

 

A-218 



 

 

 

 

 

 

 

 

 

 

 

 

          

 

 

 

 

         

   

                   

                   

 

 

Field Notes and Petrographic Reports for Project 2786-117, Core 6J 

Table A.20. Field notes for SP Number 2786-117, I-94. 

Core Field Notes 

5 220’ west of overhead sign for Hemlock Lane on WB 694. Core was on EB 694, left lane 

6 100’ east of overhead sign for Hemlock Lane on WB 694. Core was on EB 694, left lane 
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Field Notes and Petrographic Reports for Project 2313-13, Cores M001, M002 

Table A.21. Field notes for SP Number 2313-13, US-63. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

M001 ON 1.600 SB DR 7.0' 8.500'' 

M002 OFF 2.000 SB DR 7.0' 9.000'' 

M004 OFF 4.500 SB DR 7.0' 9.250'' 

M005 OFF 10.000 SB DR 7.0' 8.750'' 

M006 OFF 11.000 SB DR 7.0' 9.000'' 

M008 OFF 12.400 SB DR 7.0' 9.250'' 

M009 OFF 12.600 SB DR 7.0' 9.000'' 

A-223 
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Field Notes and Petrographic Reports for Project 2480-88, Core M001 

Table A.22. Field notes for SP Number 2480-088, I-35. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

M001 ON 13.800 NB RT 7.0' 10.500'' 

M002 OFF 14.200 NB RT 7.0' 11.250'' 

M003 OFF 15.000 NB RT 7.0' 10.250'' 

M004 OFF 16.000 NB RT 7.0' 13.250'' 

M006 OFF 17.000 NB RT 7.0' 12.000'' 

M007 OFF 18.000 NB RT 7.0' 11.000'' 

M008 OFF 19.000 NB RT 7.0' 12.000'' 
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Field Notes and Petrographic Reports for Project 2480-91, Core M018 

Table A.23. Field notes for SP Number 2480-91, I-35. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

M010 OFF 21.000 NB RT 7.0' 11.000'' 

M011 OFF 21.600 NB RT 7.0' 9.250'' 

M013 OFF 23.100 NB RT 7.0' 13.000'' 

M015 OFF 25.000 NB RT 7.0' 10.250'' 

M016 OFF 26.000 NB RT 7.0' 10.000'' 

M017 OFF 26.500 NB RT 7.0' 12.250'' 

M018 ON 27.000 NB RT 7.0' 9.750'' 
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Field Notes and Petrographic Reports for Project 5507-47, Cores M004, M005 

Table A.24. Field notes for SP Number 5507-47, US-52. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

M002 OFF 50.900 NB RT 7.0' 8.250'' 

M003 2.0' 50.300 SB LT 7.0' 8.500'' 

M004 ON 49.000 SB RT 7.0' 8.125'' 

M005 OFF 48.000 SB RT 7.0' 8.000'' 

M006 OFF 47.000 SB RT 7.0' 8.125'' 

M008 OFF 48.000 NB RT 7.0' 8.500'' 

M009 OFF 49.000 NB RT 7.0' 8.250'' 

A-250 



 

 

A-251 



 

 

A-252 



 

 

A-253 



 

 

A-254 



 

 

A-255 



 

 

A-256 



 

 

A-257 



 

 

A-258 



 

 

A-259 



 

 

A-260 



 

 

A-261 



 

 

A-262 



 

 

 

 

 

 

 

 

 

 

 

 

          

 

 

 

 

         

     

 

      
   

      

       

       

       

       

       

 

 

Field Notes and Petrographic Reports for Project 0702-98, Core 5 

Table A.25. Field notes for SP Number 0702-98, US-14. 

Core Field Notes GPS Coordinates 

1 N44º 09’ 22.2”, W93º 50’ 22.1” 

2 N44º 09’ 22.5”, W93º 50’ 23.4” 

3 

4 
Hwy 14 West of 22, cores 
from westbound lane. 

N44º 09’ 22.6”, W93º 50’ 24.1” 

N44º 09’ 22.2”, W93º 50’ 22.3” 

5 N44º 09’ 22.4”, W93º 50’ 23.7” 

6 N44º 09’ 22.6”, W93º 50’ 24.3” 

A-263 



 

 

A-264 



 

 

A-265 



 

 

A-266 



 

 

 

 

 

 

 

 

 

 

 

 

            

 

 

 

 

         

 
 

        

          

          

          

 

 

Field Notes and Petrographic Reports for Project 0712-30, Cores K, L, M 

Table A.26. Field notes for SP Number 0712-30, US-169. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

K OFF 36.000 NB 7.0' 8.500'' 

L OFF 36.000 NB 9.0' 8.500'' 

M OFF 36.000 NB 6.0' 8.500'' 

A-267 



 

 

A-268 



 

 

A-269 



 

 

A-270 



 

 

 

 

 

 

 

 

 

 

 

 

          

 

 

 

 

          

     

 

     
    

      

       

       

       

       

       

 

 

Field Notes and Petrographic Reports for Project 0712-32, Core 1 

Table A.27. Field notes for SP Number 0712-32, US 169. 

Core Field Notes GPS Coordinates 

1 

2 

3 

4 

5 

6 

US 169 WB South lane 
North of Garden City 

N44º 6’ 20.3”, W94º 8’ 1.8” 

N44º 6’ 19.4”, W94º 8’ 1.9” 

N44º 6’ 18.9”, W94º 8’ 2” 

N44º 6’ 20.2”, W94º 8’ 1.8” 

N44º 6’ 19.7”, W94º 8’ 1.8” 

N44º 6’ 18.8”, W94º 8’ 2” 

A-271 



 

 

A-272 



 

 

A-273 



 

 

A-274 



 

 

A-275 



 

 

A-276 



 

 

 

A-277 



 

 

A-278 



 

 

 

 

 

 

 

 

 

 

 

 

            

 

 

 

 

         

 
 

        

        

        

 

 

Field Notes and Petrographic Reports for Project 2208-35, Cores A, B, C 

Table A.28. Field notes for SP Number 2208-35, US-169. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

A OFF 13.891 NB 9.5' 7.500'' 

C OFF 13.981 NB 8.5' 7.500'' 

A-279 



 

 

A-280 



 

 

A-281 



 

 

A-282 



 

 

 

 

 

 

 

 

 

 

 

 

              

 

 

 

 

         

 
 

        

        

        

        

        

        

        

        

 

 

Field Notes and Petrographic Reports for Project 2208-36, Cores D, E, F, G, H 

Table A.29. Field notes for SP Number 2208-36, US-169. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

D OFF 21.923 NB 7.5' 8.000'' 

E OFF 21.923 NB 7.0' 8.250'' 

F OFF 23.955 NB 4.0' 8.000'' 

G OFF 23.955 NB 5.0' 8.000'' 

H OFF 25.873 NB 5.0' 7.500'' 

I OFF 25.907 NB 7.0' 7.750'' 

J OFF 25.990 NB 6.0' 8.250'' 

A-283 



 

 

A-284 



 

 

A-285 



 

 

A-286 



 

 

A-287 



 

 

 

 

 

 

 

 

 

 

 

 

          

 

 

 

 

         

     

 

     
    

      

       

       

       

       

       

 

 

Field Notes and Petrographic Reports for Project 3204-59, Core 3 

Table A.30. Field notes for SP Number 3204-59, MN-60. 

Core Field Notes GPS Coordinates 

1 

2 

3 

4 

5 

6 

MN 60 WB South lane 
Huron Lake & Wilder 

N43º 48’ 48.9”, W95º 16’ 15.6” 

N43º 48’ 48.8”, W95º 16’ 16.2” 

N43º 48’ 48.7”, W95º 16’ 16.6” 

N43º 48’ 48.9”, W95º 16’ 16.7” 

N43º 48’ 48.8”, W95º 16’ 16.3” 

N43º 48’ 48.7”, W95º 16’ 16.7” 

A-288 



 

 

A-289 



 

 

A-290 



 

 

A-291 



 

 

A-292 



 

 

A-293 



 

 

A-294 



 

 

A-295 



 

 

 

 

 

 

 

 

 

 

 

 

          

 

 

 

 

          

     

 

     
    

      

       

       

       

       

       

 

 

Field Notes and Petrographic Reports for Project 3204-62, Core 1 

Table A.31. Field notes for SP Number 3204-62, MN 60. 

Core Field Notes GPS Coordinates 

1 

2 

3 

4 

5 

6 

MN 60 WB South lane 
Brewster & Huron Lake 

N43º 43’ 27.3”, W95º 25’ 56.4” 

N43º 43’ 27.1”, W95º 25’ 56.1” 

N43º 43’ 26.9”, W95º 25’ 57.1” 

N43º 43’ 26.9”, W95º 25’ 57.3” 

N43º 43’ 27.1”, W95º 25’ 56.7” 

N43º 43’ 27.3”, W95º 25’ 56.6” 

A-296 



 

 

A-297 



 

 

A-298 



 

 

A-299 



 

 

A-300 



 

 

A-301 



 

 

 

 

 

 

 

 

 

 

 

 

          

 

 

 

 

         

     

 

     
   

      

       

       

       

       

       

 

 

Field Notes and Petrographic Reports for Project 4013-41, Core 1 

Table A.32. Field notes for SP Number 4013-41, US-169. 

Core Field Notes GPS Coordinates 

C-1 

C-2 

C-3 

C-4 

C-5 

C-6 

US 169 WB South lane 
Worthington & Brewster 

N44º 28’ 44.9”, W93º 54’ 53.7” 

N44º 28’ 44.9”, W93º 54’ 53.1” 

N44º 28’ 45.1”, W93º 54’ 53.4” 

N44º 28’ 45.0”, W93º 54’ 52.6” 

N44º 28’ 45.0”, W93º 54’ 53.0” 

N44º 28 44.9”, W93º 54’ 53.6” 

A-302 



 

 

A-303 



 

 

A-304 



 

 

A-305 



 

 

 

A-306 



 

 

A-307 



 

 

A-308 



 

 

A-309 



 

 

 

 

 

 

 

 

 

 

 

 

          

 

 

 

 

          

     

 

     
   

      

       

       

       

       

       

 

 

Field Notes and Petrographic Reports for Project 5306-37, Core 3 

Table A.33. Field notes for SP Number 5306-37, MN 60. 

Core Field Notes GPS Coordinates 

1 

2 

3 

4 

5 

6 

MN 60 WB South lane 
Worthington & Brewster 

N43º 39’ 55.2”, W95º 31’ 23.2” 

N43º 39’ 55”, W95º 31’ 23.5” 

N43º 39’ 54.8”, W95º 31’ 23.8” 

N43º 39’ 54.9”, W95º 31’ 23.6” 

N43º 39’ 55”, W95º 31’ 23.6” 

N43º 39’ 55.1”, W95º 31’ 23.3” 

A-310 



 

 

A-311 



 

 

A-312 



 

 

A-313 



 

 

A-314 



 

 

A-315 



 

 

A-316 



 

 

A-317 



 

 

 

 

 

 

 

 

 

 

 

 

          

 

 

 

 

         

 
 

        

        

        

        

        

        

        

        

 

 

Field Notes and Petrographic Reports for Project 6507-04, Core 22 

Table A.34. Field notes for SP Number 6507-04, MN-19. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

20 1.0' 93.430 1130 EB 7.0' 8.000'' 

21 3.0' 93.430 1130 EB 7.0' 8.000'' 

22 ON 94.860 1205 EB 7.0' 8.000'' 

23 1.0' 94.860 1205 EB 7.0' 8.000'' 

24 3.0' 94.860 1205 EB 7.0' 8.000'' 

26 1.0' 69.5 1290 EB 7.0' 8.000'' 

27 3.0' 69.470 1290 EB 7.0' 8.000'' 

A-318 



 

 

A-319 



 

 

A-320 



 

 

A-321 



 

 

A-322 



 

 

A-323 



 

 

A-324 



 

 

A-325 



 

 

 

 

 

 

 

 

 

 

 

 

          

 

 

 

 

         

 
 

        

        

        

        

        

        

        

        

 

 

Field Notes and Petrographic Reports for Project 7204-13, Core 28 

Table A.35. Field notes for SP Number 7204-13, MN-19. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

28 ON 104.426 1710 EB 7.0' 7.500'' 

29 1.0' 104.426 1710 EB 7.0' 7.500'' 

30 3.0' 104.426 1710 EB 7.0' 7.500'' 

32 1.0' 106.139 1800 EB 7.0' 8.000'' 

33 3.0' 106.139 1800 EB 7.0' 8.000'' 

35 1.0' 108.035 1900 EB 7.0' 8.000'' 

36 3.0' 108.035 1900 EB 7.0' 8.000'' 

A-326 



 

 

A-327 



 

 

A-328 



 

 

A-329 



 

 

A-330 



 

 

A-331 



 

 

A-332 



 

 

A-333 



 

 

 

 

 

 

 

 

 

 

 

 

           

 

 

 

 

         

 
 

        

        

        

        

        

        

        

        

        

 

 

Field Notes and Petrographic Reports for Project 4705-30, Cores 4, 7 

Table A.36. Field notes for SP Number 4705-30, US-12. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

2 1.0' 108.223 405+00 EB 19.0' 8.500'' 

3 3.0' 108.223 405+00 EB 19.0' 8.500'' 

4 ON 112.990 181+800 EB 7.0' 10.000'' 

5 1.0' 112.990 181+800 EB 7.0' 10.000'' 

6 3.0' 112.990 181+800 EB 7.0' 9.750'' 

7 ON 116.716 00+800 EB 7.0' 9.250'' 

8 1.0' 116.716 00+800 EB 7.0' 8.750'' 

9 3.0' 116.716 00+800 EB 7.0' 9.000'' 

A-334 



 

 

A-335 



 

 

A-336 



 

 

A-337 



 

 

A-338 



 

 

A-339 



 

 

A-340 



 

 

A-341 



 

 

A-342 



 

 

A-343 



 

 

A-344 



 

 

A-345 



 

 

A-346 



 

 

A-347 



 

 

A-348 



 

 

A-349 



 

 

 

 

 

 

 

 

 

 

 

           

 

 

 

 

         

 
 

        

        

        

        

        

        

        

 

 

Field Notes and Petrographic Reports for Project 6404-32, Cores 11, 12 

Table A.37. Field notes for SP Number 6404-32, MN-19. 

Location 
Core from Joint RP Station Direction Lane Offset Thickness 

11 1.0' 74.237 110+00 EB 7.0' 9.000'' 

12 3.0' 74.237 110+00 EB 7.0' 9.000'' 

14 1.0' 76.128 210+00 WB -19.0' 9.000'' 

15 3.0' 76.128 210+00 WB -19.0' 9.000'' 

17 1.0' 78.011 310+00 EB 7.0' 8.500'' 

18 3.0' 78.011 310+00 EB 7.0' 8.500'' 

A-350 



 

 

A-351 



 

 

 

A-352 
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Appendix B - Pavement Management System Data 

Introduction 

Included in this Appendix are the pavement management system data provided by MnDOT. The 
data are organized by district. The terms BEGIN_RFP and DIR refer to field codes in the 
MnDOT database. 

District 1 – 0980-127 

Table B.1. Measured IRI for selected sections of project 0980-
127, constructed in 1992. Sections are indicated by their 
starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

Year 218 219 220 221 222 223 224 
+0.494 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

I I I I I I I 
1992 151 139 163 125 123 130 139 
1994 93 90 103 77 72 93 97 
1996 92 102 89 94 65 91 111 
1998 53 63 65 56 46 52 61 
2000 54 64 68 54 46 51 61 
2001 47 60 72 65 40 48 58 
2002 54 65 77 73 45 53 72 
2003 74 85 85 77 64 72 72 
2004 79 85 85 70 60 67 72 
2005 78 81 81 65 60 63 67 
2006 79 79 80 63 55 61 61 
2007 92 85 83 67 56 62 67 
2008 98 88 86 68 60 65 66 
2009 77 87 108 86 73 79 67 
2010 73 86 84 68 70 75 65 
2011 80 85 84 66 58 67 72 
2012 87 86 86 67 59 67 69 
2013 90 90 89 72 63 72 73 
2014 89 89 90 73 64 73 72 
2015 91 92 92 75 62 74 78 
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Table B.2. Measured PQI for selected sections of project 
0980-127, constructed in 1992. Sections are indicated by their 
starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

218 219 220 221 222 223 224 
+0.494 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
1992 3.1 3.3 1.9 2.0 2.3 2.2 2.8 
1994 3.8 3.9 3.8 4.0 4.0 3.8 3.8 
1996 3.9 3.8 3.9 3.8 4.1 3.9 3.7 
1998 4.0 3.9 3.9 4.0 4.1 4.0 3.9 
2000 4.0 3.9 3.8 4.0 4.1 4.0 3.9 
2001 4.1 3.9 3.8 3.9 4.2 4.1 4.0 
2002 4.0 3.9 3.8 3.9 4.1 4.0 3.8 
2003 3.8 3.7 3.7 3.7 3.9 3.8 3.8 
2004 3.7 3.7 3.7 3.8 3.9 3.9 3.8 
2005 3.7 3.7 3.7 3.9 3.9 3.9 3.9 
2006 3.6 3.7 3.7 3.8 4.0 3.9 3.9 
2007 3.4 3.5 3.6 3.7 4.0 3.9 3.8 
2008 3.1 3.3 3.4 3.4 3.3 3.7 3.9 
2009 3.4 3.3 3.2 3.2 3.1 3.5 3.8 
2010 2.9 3.2 3.2 3.1 3.1 3.4 3.6 
2011 3.7 3.7 3.7 3.8 4.0 3.8 3.8 
2012 3.7 3.7 3.6 3.6 4.0 3.7 3.8 
2013 3.5 3.6 3.5 3.5 3.7 3.6 3.7 
2014 3.5 3.6 3.5 3.5 3.7 3.5 3.6 
2015 3.3 3.6 3.4 3.4 3.6 3.5 3.5 
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Table B.3. Measured RQI for selected sections of project 
0980-127, constructed in 1992. Sections are indicated by their 
starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

218 219 220 221 222 223 224 
+0.494 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
1992 2.9 3.0 2.7 3.2 3.2 3.1 3.0 
1994 3.7 3.8 3.6 4.0 4.1 3.7 3.7 
1996 3.8 3.6 3.8 3.7 4.3 3.8 3.4 
1998 4.1 3.8 3.8 4.0 4.2 4.1 3.9 
2000 4.0 3.8 3.7 4.0 4.2 4.1 3.9 
2001 4.3 3.9 3.7 3.9 4.5 4.2 4.0 
2002 4.1 3.8 3.6 3.8 4.3 4.1 3.7 
2003 3.7 3.4 3.4 3.5 3.9 3.7 3.7 
2004 3.5 3.4 3.4 3.7 3.9 3.8 3.7 
2005 3.4 3.4 3.4 3.8 3.9 3.9 3.8 
2006 3.3 3.6 3.5 3.9 4.0 3.9 3.9 
2007 2.9 3.3 3.3 3.7 4.0 3.9 3.7 
2008 2.8 3.2 3.2 3.7 3.8 3.7 3.8 
2009 3.5 3.2 2.8 3.2 3.4 3.4 3.7 
2010 3.6 3.4 3.3 3.7 3.5 3.4 3.7 
2011 3.5 3.4 3.5 3.8 4.0 3.7 3.7 
2012 3.4 3.4 3.4 3.8 4.0 3.7 3.7 
2013 3.3 3.3 3.3 3.7 3.9 3.7 3.6 
2014 3.3 3.3 3.3 3.7 3.9 3.6 3.6 
2015 3.3 3.3 3.2 3.6 3.8 3.6 3.5 
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Table B.4. Measured SR for selected sections of project 0980-
127, constructed in 1992. Sections are indicated by their 
starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

218 219 220 221 222 223 224 
+0.494 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
1992 3.4 3.6 1.4 1.3 1.6 1.5 2.7 
1994 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1996 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1998 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2000 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2001 
2002 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2003 
2004 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2005 
2006 4.0 3.8 3.9 3.8 4.0 3.9 4.0 
2007 
2008 3.4 3.4 3.7 3.2 2.9 3.7 4.0 
2009 
2010 2.4 3.1 3.1 2.6 2.7 3.5 3.5 
2011 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2012 4.0 4.0 3.9 3.5 4.0 3.7 3.9 
2013 3.8 4.0 3.8 3.4 3.5 3.5 3.8 
2014 3.7 3.9 3.7 3.3 3.5 3.4 3.6 
2015 3.3 4.0 3.7 3.2 3.5 3.4 3.5 
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Figure B.1. Pavement management system data for section 218+0.494, direction I, of project 
0980–127 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.2. Pavement management system data for section 219+0.000, direction I, of project 
0980–127 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.3. Pavement management system data for section 220+0.000, direction I, of project 
0980–127 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.4. Pavement management system data for section 221+0.000, direction I, of project 
0980–127 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.5. Pavement management system data for section 222+0.000, direction I, of project 
0980–127 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.6. Pavement management system data for section 223+0.000, direction I, of project 
0980–127 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.7. Pavement management system data for section 224+0.000, direction I, of project 
0980–127 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 1 – 3805-67 

Table B.5. Measured IRI for selected sections of project 
3805-67, constructed in 1996. Sections are indicated by their 
starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

37 38 37 38 34 36 37 
+0.430 +0.000 +0.430 +0.000 +0.657 +0.000 +0.000 

Year D D I I U U 
1996 
1999 72 65 73 87 75 82 75 
2001 80 83 86 98 82 89 96 
2002 78 83 90 99 87 92 97 
2003 97 95 105 111 91 100 106 
2004 93 92 103 104 84 93 105 
2005 92 83 105 99 84 96 106 
2006 92 82 101 95 82 91 103 
2007 82 88 93 98 83 90 108 
2008 86 94 95 100 87 90 113 
2009 91 99 105 116 98 107 127 
2010 83 91 94 97 87 93 113 
2011 92 101 111 120 102 109 131 
2012 87 90 106 105 90 96 117 
2013 93 97 96 105 91 93 114 
2014 88 93 99 108 95 99 125 
2015 93 101 103 115 102 105 129 
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Table B.6. Measured PQI for selected sections of project 
3805-67, constructed in 1996. Sections are indicated by their 
starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

37 38 37 38 34 36 37 
+0.430 +0.000 +0.430 +0.000 +0.657 +0.000 +0.000 

Year D D I I U U 
1996 
1999 3.8 3.9 3.8 3.6 3.8 3.7 3.8 
2001 3.7 3.7 3.7 3.6 3.7 3.6 3.6 
2002 3.8 3.7 3.7 3.6 3.7 3.6 3.6 
2003 3.6 3.6 3.6 3.5 3.7 3.6 3.5 
2004 3.6 3.7 3.6 3.6 3.7 3.6 3.5 
2005 3.6 3.7 3.6 3.6 3.7 3.6 3.5 
2006 3.6 3.7 3.6 3.6 3.7 3.7 3.5 
2007 3.7 3.7 3.7 3.6 3.7 3.7 3.5 
2008 3.7 3.7 3.6 3.4 3.6 3.6 3.4 
2009 3.6 3.6 3.5 3.1 3.5 3.4 3.2 
2010 3.7 3.7 3.6 3.3 3.6 3.6 3.4 
2011 3.6 3.5 3.5 3.1 3.5 3.5 3.2 
2012 3.6 3.5 3.6 3.2 3.6 3.6 3.3 
2013 3.6 3.6 3.6 3.5 3.5 3.6 3.4 
2014 3.6 3.6 3.6 3.5 3.4 3.5 3.3 
2015 3.6 3.5 3.5 3.4 3.4 3.5 3.3 
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Table B.7. Measured RQI for selected sections of project 
3805-67, constructed in 1996. Sections are indicated by their 
starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

37 38 37 38 34 36 37 
+0.430 +0.000 +0.430 +0.000 +0.657 +0.000 +0.000 

Year D D I I U U 
1996 
1999 3.6 3.8 3.6 3.3 3.6 3.4 3.6 
2001 3.5 3.5 3.4 3.2 3.4 3.3 3.2 
2002 3.6 3.5 3.5 3.2 3.4 3.3 3.3 
2003 3.3 3.3 3.2 3.1 3.4 3.2 3.1 
2004 3.3 3.4 3.3 3.2 3.4 3.3 3.1 
2005 3.3 3.5 3.2 3.2 3.4 3.2 3.1 
2006 3.3 3.5 3.3 3.3 3.5 3.4 3.1 
2007 3.4 3.4 3.4 3.2 3.5 3.4 3.0 
2008 3.4 3.4 3.2 3.1 3.3 3.3 2.9 
2009 3.2 3.2 3.0 2.8 3.0 2.9 2.7 
2010 3.4 3.4 3.3 3.2 3.3 3.2 3.0 
2011 3.3 3.3 3.0 2.8 3.1 3.0 2.7 
2012 3.4 3.3 3.2 3.1 3.3 3.2 2.9 
2013 3.3 3.2 3.2 3.1 3.3 3.3 2.9 
2014 3.3 3.2 3.2 3.0 3.1 3.1 2.7 
2015 3.3 3.0 3.1 2.9 3.0 3.0 2.7 
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Table B.8. Measured SR for selected sections of project 
3805-67, constructed in 1996. Sections are indicated by their 
starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

37 38 37 38 34 36 37 
+0.430 +0.000 +0.430 +0.000 +0.657 +0.000 +0.000 

Year D D I I U U U 
1996 
1999 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2002 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2004 
2005 4.0 4.0 4.0 4.0 4.0 
2006 4.0 4.0 
2007 4.0 4.0 4.0 4.0 4.0 
2008 4.0 4.0 4.0 3.8 4.0 4.0 4.0 
2009 4.0 4.0 4.0 3.5 4.0 4.0 3.9 
2010 
2011 3.9 3.8 4.0 3.4 4.0 4.0 3.7 
2012 
2013 4.0 4.0 4.0 4.0 3.8 4.0 4.0 
2014 
2015 4.0 4.0 4.0 4.0 3.8 4.0 4.0 
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Figure B.8. Pavement management system data for section 37+0.043, direction D, of project 
3805–67 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.9. Pavement management system data for section 38+0.000, direction D, of project 
3805–67 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.10. Pavement management system data for section 37+0.043, direction I, of project 
3805–67 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.11. Pavement management system data for section 38+0.000, direction I, of project 
3805–67 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.12. Pavement management system data for section 34+0.657, direction U, of project 
3805–67 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.13. Pavement management system data for section 36+0.000, direction U, of project 
3805–67 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.14. Pavement management system data for section 37+0.000, direction U, of project 
3805–67 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 2 – 6019-22 

Table B.9. Measured IRI for selected Table B.10. Measured PQI for 
sections of project 6019-22, selected sections of project 6019-22, 
constructed in 2000. Sections are constructed in 2000. Sections are 
indicated by their starting reference indicated by their starting reference 
point and direction as indicated in the point and direction as indicated in the 
MnDOT pavement management MnDOT pavement management 
system database. system database. 

Beginning Reference Point Beginning Reference Point 
(BEGIN_RFP) (BEGIN_RFP) 

and Direction (DIR) and Direction (DIR) 
0 2 3 4 0 2 3 4 

+0.958 +0.000 +0.000 +0.000 +0.958 +0.000 +0.000 +0.000 
Year I I I I Year I I I I 
2000 163 136 98 98 2000 1.8 2.1 2.8 2.8 
2001 45 50 54 54 2001 2.5 2.7 3.2 3.2 
2002 69 47 58 58 2002 3.9 4.1 4.0 4.0 
2003 65 64 71 67 2003 4.0 3.9 3.8 3.8 
2004 60 62 64 64 2004 4.0 3.9 3.9 3.2 
2005 78 61 67 69 2005 3.8 3.9 3.9 3.2 
2006 59 61 74 63 2006 4.0 3.9 3.8 3.9 
2007 68 69 73 70 2007 3.9 3.8 3.8 3.8 
2008 66 63 67 67 2008 3.9 3.9 3.9 3.9 
2009 90 74 72 79 2009 3.6 3.8 3.8 3.7 
2010 66 62 65 68 2010 3.9 3.9 3.9 3.9 
2011 95 81 78 89 2011 3.6 3.7 3.7 3.7 
2012 84 69 70 76 2012 3.7 3.8 3.8 3.8 
2013 82 71 73 78 2013 3.7 3.8 3.8 3.8 
2014 73 66 67 71 2014 3.8 3.9 3.9 3.8 
2015 75 70 74 74 2015 3.8 3.8 3.8 3.8 
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Table B.11. Measured RQI for Table B.12. Measured SR for 
selected sections of project 6019-22, selected sections of project 6019-22, 
constructed in 2000. Sections are constructed in 2000. Sections are 
indicated by their starting reference indicated by their starting reference 
point and direction as indicated in the point and direction as indicated in the 
MnDOT pavement management MnDOT pavement management 
system database. system database. 

Beginning Reference Point Beginning Reference Point 
(BEGIN_RFP) (BEGIN_RFP) 

and Direction (DIR) and Direction (DIR) 
0 2 3 4 0 2 3 4 

+0.958 +0.000 +0.000 +0.000 +0.958 +0.000 +0.000 +0.000 
Year I I I I Year I I I I 
2000 2.1 2.5 3.1 3.1 2000 1.5 1.8 2.5 2.5 
2001 4.3 4.2 4.0 4.0 2001 
2002 3.8 4.3 4.0 4.0 2002 4.0 4.0 4.0 4.0 
2003 4.0 3.9 3.7 3.6 2003 
2004 4.0 3.9 3.9 3.6 2004 4.0 4.0 4.0 2.8 
2005 3.6 3.9 3.9 3.6 2005 
2006 4.0 3.9 3.7 3.9 2006 4.0 4.0 4.0 4.0 
2007 3.8 3.7 3.7 3.7 2007 
2008 3.8 3.9 3.8 3.8 2008 4.0 4.0 4.0 4.0 
2009 3.2 3.6 3.6 3.5 2009 
2010 3.8 3.9 3.9 3.8 2010 4.0 4.0 4.0 4.0 
2011 3.2 3.5 3.5 3.4 2011 
2012 3.4 3.7 3.7 3.6 2012 4.0 4.0 4.0 4.0 
2013 3.5 3.7 3.7 3.6 2013 
2014 3.7 3.8 3.8 3.7 2014 4.0 4.0 4.0 4.0 
2015 3.6 3.7 3.7 3.7 2015 4.0 4.0 4.0 4.0 
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Figure B.15. Pavement management system data for section 0+0.958, direction I, of project 
6019–22 constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.16. Pavement management system data for section 2+0.000, direction I, of project 
6019–22 constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.17. Pavement management system data for section 3+0.000, direction I, of project 
6019–22 constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.18. Pavement management system data for section 4+0.000, direction I, of project 
6019–22 constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 3 – 7380-199 

Table B.13. Measured IRI for selected sections of project 7380-199, constructed in 1998. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
115 116 117 118 119 120 121 122 123 124 125 126 127 

+0.283 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year I I I I I I I I I I I I I 
1998 147 143 150 163 149 122 110 163 154 143 151 132 146 
2000 64 56 59 56 60 61 56 61 59 61 68 60 59 
2001 70 48 60 51 63 60 51 55 48 66 74 60 51 
2002 74 52 72 61 73 89 63 78 69 67 86 76 81 
2003 79 67 79 70 79 80 72 78 80 75 81 75 81 
2004 74 67 75 71 77 81 69 74 74 75 76 77 84 
2005 69 60 66 63 66 68 59 65 62 66 65 67 72 
2006 76 66 69 67 71 72 70 70 68 70 68 64 70 
2007 74 65 68 66 71 73 64 70 67 68 67 68 73 
2008 75 69 71 69 77 73 78 79 68 70 69 69 77 
2009 73 64 67 64 68 69 63 68 65 67 67 65 75 
2010 68 62 66 63 66 67 60 65 63 68 67 66 74 
2011 73 64 70 67 71 72 64 70 67 73 71 71 85 
2012 74 64 69 66 73 69 65 68 71 73 71 70 79 
2013 72 63 67 66 68 69 62 68 66 69 69 67 78 
2014 71 64 70 67 74 73 65 69 67 71 70 69 80 
2015 78 67 72 68 72 71 67 71 69 71 70 68 77 
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Table B.14. Measured PQI for selected sections of project 7380-199, constructed in 1998. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
115 116 117 118 119 120 121 122 123 124 125 126 127 

+0.283 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year I I I I I I I I I I I I I 
1998 2.1 2.0 1.7 1.8 1.9 1.9 2.5 1.5 1.6 1.7 1.7 1.8 1.8 
2000 3.9 4.0 3.9 4.0 3.9 3.9 4.0 3.9 3.9 3.9 3.8 3.9 3.9 
2001 3.9 4.2 4.0 4.1 3.9 4.0 4.0 4.0 4.1 3.9 3.8 3.9 4.1 
2002 3.7 4.0 3.8 3.9 3.8 3.7 3.9 3.8 3.8 3.8 3.7 3.8 3.7 
2003 3.7 3.9 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.7 3.8 3.8 
2004 3.8 3.9 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.7 3.8 3.7 
2005 3.9 4.0 3.9 3.9 3.9 3.9 4.0 3.9 4.0 3.9 3.9 3.9 3.8 
2006 3.8 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.8 
2007 3.8 3.9 3.9 3.9 3.8 3.9 3.9 3.9 3.9 3.8 3.8 3.9 3.8 
2008 3.8 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.8 
2009 3.8 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.8 
2010 3.9 3.9 3.9 3.9 3.9 3.9 4.0 3.9 3.9 3.8 3.8 3.8 3.8 
2011 3.8 3.9 3.8 3.8 3.9 3.8 3.9 3.9 3.9 3.8 3.8 3.8 3.7 
2012 3.8 3.9 3.9 3.9 3.9 3.9 4.0 3.9 3.9 3.8 3.8 3.9 3.7 
2013 3.8 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.8 3.8 3.9 3.7 
2014 3.8 3.9 3.8 3.9 3.9 3.9 3.9 3.9 3.9 3.8 3.8 3.8 3.6 
2015 3.8 3.9 3.8 3.8 3.8 3.8 3.9 3.8 3.9 3.8 3.8 3.8 3.7 
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Table B.15. Measured RQI for selected sections of project 7380-199, constructed in 1998. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
115 116 117 118 119 120 121 122 123 124 125 126 127 

+0.283 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year I I I I I I I I I I I I I 
1998 2.3 2.4 2.3 2.1 2.3 2.7 2.9 2.1 2.2 2.4 2.3 2.6 2.4 
2000 3.8 4.0 3.9 4.0 3.9 3.9 4.0 3.9 3.9 3.9 3.7 3.9 3.9 
2001 3.8 4.4 4.0 4.2 3.9 4.0 4.1 4.1 4.2 3.9 3.6 3.9 4.2 
2002 3.5 4.1 3.7 3.8 3.7 3.4 3.9 3.6 3.7 3.7 3.4 3.6 3.4 
2003 3.5 3.8 3.6 3.7 3.6 3.6 3.7 3.6 3.6 3.6 3.4 3.6 3.6 
2004 3.6 3.8 3.6 3.6 3.6 3.6 3.7 3.6 3.7 3.6 3.5 3.6 3.4 
2005 3.8 4.0 3.8 3.8 3.9 3.8 4.0 3.9 4.0 3.8 3.8 3.8 3.7 
2006 3.6 3.8 3.8 3.8 3.8 3.8 3.9 3.8 3.8 3.8 3.8 3.8 3.7 
2007 3.6 3.8 3.8 3.8 3.7 3.8 3.9 3.8 3.8 3.7 3.7 3.8 3.7 
2008 3.6 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.7 
2009 3.7 3.9 3.8 3.8 3.8 3.8 3.9 3.8 3.9 3.8 3.8 3.8 3.7 
2010 3.8 3.9 3.8 3.8 3.8 3.8 4.0 3.8 3.9 3.7 3.7 3.7 3.6 
2011 3.7 3.9 3.7 3.7 3.8 3.7 3.9 3.8 3.9 3.7 3.7 3.7 3.5 
2012 3.6 3.9 3.8 3.8 3.8 3.8 4.0 3.8 3.9 3.7 3.7 3.8 3.6 
2013 3.7 3.9 3.8 3.8 3.8 3.8 3.9 3.8 3.9 3.7 3.7 3.8 3.5 
2014 3.7 3.8 3.7 3.8 3.8 3.8 3.9 3.8 3.9 3.7 3.7 3.7 3.5 
2015 3.6 3.8 3.7 3.7 3.7 3.7 3.8 3.8 3.8 3.7 3.7 3.7 3.6 
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Table B.16. Measured SR for selected sections of project 7380-199, constructed in 1998. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
115 116 117 118 119 120 121 122 123 124 125 126 127 

+0.283 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year I I I I I I I I I I I I I 
1998 1.9 1.6 1.3 1.5 1.6 1.3 2.2 1.1 1.2 1.2 1.3 1.2 1.3 
2000 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2001 
2002 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2004 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2005 
2006 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2007 
2008 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2009 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2010 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2011 3.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2012 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2013 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2014 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.8 
2015 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 4.0 3.9 
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Figure B.19. Pavement management system data for section 115+0.283, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.20. Pavement management system data for section 116+0.000, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.21. Pavement management system data for section 117+0.000, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.22. Pavement management system data for section 118+0.000, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.23. Pavement management system data for section 119+0.000, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.24. Pavement management system data for section 120+0.000, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.25. Pavement management system data for section 121+0.000, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.26. Pavement management system data for section 122+0.000, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.27. Pavement management system data for section 123+0.000, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.28. Pavement management system data for section 124+0.000, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.29. Pavement management system data for section 125+0.000, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.30. Pavement management system data for section 126+0.000, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

B-30 



 

 

 
             

               
   

 
  

Figure B.31. Pavement management system data for section 127+0.000, direction I, of project 
7380–199 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 3 – 7380-200 

Table B.17. Measured IRI for selected sections of project 7380-200, constructed in 1999. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
115 116 117 118 119 120 121 122 123 124 125 126 127 

+0.283 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year D D D D D D D D D D D D D 
1999 127 132 139 139 129 117 99 142 127 135 153 151 125 
2001 73 50 53 56 63 60 51 55 48 66 74 60 51 
2002 83 55 61 67 75 67 62 64 52 72 92 76 54 
2003 75 71 78 77 76 78 65 68 67 67 78 68 88 
2004 78 70 80 77 80 83 70 77 73 74 84 74 87 
2005 71 66 74 72 72 75 62 68 65 63 68 64 82 
2006 67 65 70 67 68 68 60 65 64 61 68 56 72 
2007 72 68 73 72 73 74 62 68 68 63 70 62 80 
2008 80 72 83 84 78 79 67 73 73 71 76 70 86 
2009 73 69 74 73 74 75 63 68 67 63 70 66 78 
2010 74 74 80 75 80 79 67 73 73 68 72 67 84 
2011 79 75 83 79 83 83 67 76 74 70 76 71 86 
2012 79 75 80 86 86 79 69 72 71 69 78 72 90 
2013 82 78 84 79 83 84 70 77 75 70 78 73 90 
2014 83 79 86 83 83 80 67 74 74 69 75 72 86 
2015 80 77 83 80 82 77 65 73 74 67 76 68 81 
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Table B.18. Measured PQI for selected sections of project 7380-200, constructed in 1999. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
115 116 117 118 119 120 121 122 123 124 125 126 127 

+0.283 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year D D D D D D D D D D D D D 
1999 2.1 2.2 2.1 2.2 2.0 2.2 2.8 2.3 2.0 2.1 1.7 1.8 2.7 
2001 2.5 4.1 4.0 4.0 3.9 4.0 4.0 4.0 4.1 3.9 3.8 3.9 4.1 
2002 2.3 4.0 3.9 3.9 3.7 3.8 3.8 3.9 4.0 3.7 3.6 3.7 4.0 
2003 3.7 3.8 3.7 3.8 3.7 3.7 3.8 3.9 3.9 3.8 3.7 3.9 3.7 
2004 3.7 3.8 3.7 3.8 3.7 3.7 3.8 3.8 3.8 3.8 3.7 3.8 3.6 
2005 3.8 3.9 3.8 3.8 3.8 3.8 3.9 3.8 3.9 3.9 3.8 3.9 3.7 
2006 3.9 3.9 3.8 3.9 3.8 3.8 3.9 3.9 3.9 3.9 3.8 4.0 3.8 
2007 3.8 3.8 3.8 3.8 3.8 3.8 3.9 3.8 3.8 3.9 3.8 3.9 3.7 
2008 3.7 3.8 3.8 3.8 3.7 3.7 3.8 3.8 3.8 3.8 3.8 3.8 3.7 
2009 3.8 3.8 3.8 3.8 3.8 3.8 3.9 3.8 3.9 3.9 3.8 3.9 3.8 
2010 3.8 3.8 3.7 3.8 3.7 3.7 3.8 3.8 3.8 3.8 3.8 3.8 3.7 
2011 3.7 3.8 3.7 3.8 3.7 3.7 3.8 3.8 3.8 3.8 3.7 3.8 3.6 
2012 3.7 3.8 3.8 3.8 3.7 3.7 3.8 3.8 3.8 3.8 3.8 3.8 3.7 
2013 3.6 3.7 3.7 3.8 3.7 3.7 3.8 3.8 3.8 3.8 3.7 3.8 3.6 
2014 3.6 3.7 3.7 3.7 3.7 3.7 3.8 3.8 3.7 3.8 3.8 3.8 3.7 
2015 3.6 3.7 3.7 3.7 3.7 3.8 3.8 3.8 3.7 3.7 3.7 3.9 3.7 
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Table B.19. Measured RQI for selected sections of project 7380-200, constructed in 1999. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
115 116 117 118 119 120 121 122 123 124 125 126 127 

+0.283 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year D D D D D D D D D D D D D 
1999 2.7 2.6 2.5 2.5 2.6 2.8 3.1 2.4 2.7 2.5 2.3 2.3 2.7 
2001 3.8 4.2 4.1 4.1 3.9 4.0 4.1 4.1 4.2 3.9 3.6 3.9 4.2 
2002 3.4 4.0 3.9 3.8 3.5 3.7 3.7 3.8 4.0 3.5 3.3 3.5 4.0 
2003 3.5 3.6 3.5 3.7 3.5 3.5 3.7 3.8 3.8 3.7 3.5 3.8 3.4 
2004 3.5 3.7 3.5 3.6 3.4 3.4 3.6 3.6 3.6 3.6 3.4 3.6 3.3 
2005 3.7 3.8 3.7 3.7 3.6 3.6 3.8 3.7 3.8 3.8 3.7 3.9 3.5 
2006 3.8 3.8 3.7 3.8 3.7 3.7 3.8 3.8 3.8 3.9 3.7 4.0 3.7 
2007 3.7 3.7 3.6 3.7 3.6 3.6 3.8 3.7 3.7 3.8 3.7 3.9 3.5 
2008 3.5 3.7 3.6 3.7 3.5 3.5 3.7 3.7 3.7 3.7 3.6 3.7 3.4 
2009 3.6 3.7 3.6 3.7 3.6 3.6 3.8 3.7 3.8 3.8 3.7 3.9 3.6 
2010 3.6 3.6 3.5 3.6 3.5 3.5 3.7 3.7 3.6 3.7 3.6 3.7 3.4 
2011 3.5 3.6 3.5 3.6 3.4 3.4 3.7 3.6 3.6 3.7 3.5 3.7 3.3 
2012 3.6 3.7 3.6 3.6 3.5 3.5 3.7 3.6 3.7 3.7 3.6 3.8 3.4 
2013 3.4 3.5 3.5 3.6 3.4 3.4 3.6 3.6 3.6 3.7 3.5 3.7 3.3 
2014 3.4 3.5 3.4 3.5 3.4 3.5 3.7 3.6 3.6 3.7 3.6 3.7 3.4 
2015 3.5 3.6 3.4 3.5 3.4 3.6 3.7 3.7 3.6 3.7 3.5 3.8 3.5 
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Table B.20. Measured SR for selected sections of project 7380-200, constructed in 1999. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
115 116 117 118 119 120 121 122 123 124 125 126 127 

+0.283 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year D D D D D D D D D D D D D 
1999 1.6 1.8 1.7 1.9 1.6 1.8 2.5 2.2 1.5 1.7 1.3 1.4 2.7 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2002 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2004 
2005 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2006 4.0 
2007 
2008 3.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2009 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2010 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2011 3.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2012 3.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 
2013 3.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2014 3.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 3.9 4.0 3.9 4.0 
2015 3.8 3.8 4.0 4.0 4.0 4.0 4.0 4.0 3.9 3.8 4.0 4.0 4.0 
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Figure B.32. Pavement management system data for section 115+0.283, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.33. Pavement management system data for section 116+0.000, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.34. Pavement management system data for section 117+0.000, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.35. Pavement management system data for section 118+0.000, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.36. Pavement management system data for section 119+0.000, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.37. Pavement management system data for section 120+0.000, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.38. Pavement management system data for section 121+0.000, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.39. Pavement management system data for section 122+0.000, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.40. Pavement management system data for section 123+0.000, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.41. Pavement management system data for section 124+0.000, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.42. Pavement management system data for section 125+0.000, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.43. Pavement management system data for section 126+0.000, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.44. Pavement management system data for section 127+0.000, direction D, of project 
7380–200 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 4 – 1480-131 

Table B.21. Measured IRI for selected sections of project 1480-131, constructed in 1998. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
24 25 26 27 28 29 30 25 26 27 28 29 30 

+0.040 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D I I I I I I 

1998 101 77 73 74 110 125 158 84 86 80 94 108 122 
1999 49 41 42 40 45 45 48 87 91 80 106 115 139 
2000 48 44 44 42 46 46 49 104 101 91 108 120 148 
2001 52 36 44 36 54 48 63 43 47 32 45 41 54 
2002 50 52 44 33 59 43 57 37 38 26 45 41 57 
2003 71 61 74 71 83 70 71 61 61 60 63 65 68 
2004 72 59 67 61 79 67 70 54 58 54 55 56 63 
2005 60 48 48 49 56 55 60 50 52 50 50 55 61 
2006 55 49 48 47 55 52 59 49 50 50 50 52 60 
2007 76 54 51 51 59 61 67 61 59 59 56 60 67 
2008 64 54 54 52 62 62 68 56 57 55 52 57 63 
2009 79 57 58 54 64 63 70 68 66 65 59 61 75 
2010 68 52 48 50 57 56 62 56 54 54 53 60 66 
2011 75 67 64 62 71 76 81 64 63 62 60 61 72 
2012 73 67 63 64 67 77 81 63 62 61 56 60 71 
2013 74 62 61 59 66 72 77 62 62 60 55 60 73 
2014 65 59 50 50 57 61 66 68 65 66 60 61 71 
2015 74 61 56 54 64 66 71 75 72 72 63 67 77 
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Table B.22. Measured PQI for selected sections of project 1480-131, constructed in 1998. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
24 25 26 27 28 29 30 25 26 27 28 29 30 

+0.040 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D I I I I I I 

1998 3.0 3.3 3.6 3.5 2.7 2.6 2.1 3.4 3.4 3.3 3.3 2.9 2.8 
1999 4.1 4.2 4.1 4.2 4.1 4.1 4.1 3.1 3.3 3.3 3.1 3.0 3.1 
2000 4.1 4.1 4.1 4.1 4.1 4.1 4.1 2.7 3.0 3.1 3.0 2.7 2.5 
2001 4.1 4.3 4.2 4.3 4.1 4.1 4.0 4.2 4.2 4.3 4.1 4.2 4.0 
2002 4.1 4.1 4.2 4.3 4.0 4.2 4.0 4.2 4.2 4.4 4.1 4.2 3.9 
2003 3.9 4.0 3.8 3.9 3.7 3.9 3.9 3.9 3.9 3.9 3.9 3.8 3.8 
2004 3.8 4.0 3.9 3.9 3.8 3.9 3.8 4.0 4.0 4.0 4.0 3.9 3.8 
2005 4.0 4.1 4.1 4.1 4.0 4.0 4.0 4.0 4.0 4.0 4.1 4.0 3.9 
2006 4.0 4.1 4.1 4.1 4.1 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2007 3.8 4.0 4.1 4.1 4.0 3.9 3.9 3.9 3.9 3.9 4.0 3.9 3.8 
2008 3.9 4.0 4.1 4.1 4.0 3.9 3.9 3.9 4.0 4.0 4.0 4.0 3.8 
2009 3.7 4.0 4.0 3.9 3.9 3.9 3.8 3.8 3.8 3.9 3.9 3.9 3.7 
2010 3.9 4.0 4.1 4.1 4.0 4.0 3.9 3.9 4.0 4.0 4.0 4.0 3.9 
2011 3.8 3.9 3.9 3.8 3.9 3.7 3.7 3.9 3.9 3.9 3.9 3.9 3.7 
2012 3.8 3.9 3.9 3.8 3.9 3.7 3.7 3.9 3.9 3.9 4.0 3.9 3.7 
2013 3.8 3.9 3.9 3.9 3.9 3.7 3.7 3.7 3.8 3.9 4.0 3.9 3.6 
2014 3.8 3.9 4.1 3.9 3.9 3.7 3.8 3.8 3.8 3.8 3.9 3.9 3.7 
2015 3.8 3.9 4.0 3.9 4.0 3.8 3.8 3.7 3.7 3.8 3.9 3.9 3.6 
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Table B.23. Measured RQI for selected sections of project 1480-131, constructed in 1998. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
24 25 26 27 28 29 30 25 26 27 28 29 30 

+0.040 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D I I I I I I 

1998 3.1 3.5 3.6 3.6 2.9 2.7 2.2 3.4 3.4 3.5 3.2 3.0 2.7 
1999 4.2 4.4 4.3 4.4 4.3 4.3 4.2 3.3 3.3 3.5 3.0 2.8 2.5 
2000 4.2 4.3 4.3 4.3 4.2 4.2 4.2 3.0 3.1 3.3 3.0 2.8 2.3 
2001 4.3 4.7 4.5 4.7 4.3 4.4 4.1 4.5 4.4 4.7 4.3 4.4 4.1 
2002 4.2 4.2 4.4 4.7 4.1 4.4 4.1 4.5 4.5 4.9 4.3 4.4 4.0 
2003 3.8 4.0 3.7 3.8 3.4 3.9 3.8 3.9 3.9 3.9 3.8 3.7 3.7 
2004 3.7 4.0 3.8 3.9 3.6 3.8 3.7 4.0 4.0 4.0 4.0 3.9 3.8 
2005 4.0 4.3 4.3 4.3 4.1 4.2 4.0 4.1 4.1 4.1 4.2 4.1 3.9 
2006 4.1 4.2 4.3 4.3 4.2 4.2 4.0 4.1 4.1 4.1 4.1 4.1 3.9 
2007 3.6 4.1 4.2 4.2 4.0 3.9 3.8 3.8 3.9 3.9 4.0 3.9 3.7 
2008 3.9 4.1 4.2 4.2 4.0 4.0 3.8 3.9 4.0 4.0 4.1 4.0 3.8 
2009 3.5 4.0 4.1 4.1 3.9 3.9 3.7 3.6 3.7 3.8 3.9 3.8 3.6 
2010 3.8 4.1 4.2 4.2 4.1 4.1 3.9 3.9 4.0 4.0 4.1 4.0 3.9 
2011 3.7 3.8 3.9 3.9 3.8 3.7 3.6 3.8 3.8 3.8 3.9 3.9 3.6 
2012 3.7 3.8 3.9 3.8 3.8 3.6 3.6 3.8 3.9 3.8 4.0 3.9 3.6 
2013 3.7 3.9 4.0 4.0 3.9 3.7 3.6 3.8 3.8 3.9 4.0 3.9 3.5 
2014 3.8 3.9 4.2 4.1 4.0 3.8 3.8 3.6 3.8 3.7 3.9 3.9 3.7 
2015 3.7 3.9 4.1 4.1 4.0 3.9 3.8 3.5 3.6 3.7 3.8 3.8 3.6 
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Table B.24. Measured SR for selected sections of project 1480-131, constructed in 1998. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
24 25 26 27 28 29 30 25 26 27 28 29 30 

+0.040 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D I I I I I I 

1998 2.9 3.2 3.7 3.4 2.5 2.5 2.1 3.5 3.4 3.1 3.4 2.8 3.0 
1999 4.0 4.0 4.0 4.0 4.0 4.0 4.0 2.9 3.4 3.2 3.3 3.2 3.8 
2000 4.0 4.0 4.0 4.0 4.0 4.0 4.0 2.5 3.0 2.9 3.0 2.7 2.8 
2001 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2002 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2004 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2005 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2006 
2007 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2008 
2009 4.0 4.0 4.0 3.8 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2010 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2011 4.0 4.0 4.0 3.8 4.0 3.8 3.9 4.0 4.0 4.0 4.0 4.0 3.9 
2012 4.0 4.0 4.0 3.8 4.0 3.8 3.9 4.0 4.0 4.0 4.0 4.0 3.9 
2013 4.0 4.0 3.9 3.8 4.0 3.7 3.8 3.7 3.9 4.0 4.0 4.0 3.7 
2014 3.9 4.0 4.0 3.8 3.9 3.6 3.8 4.0 3.9 3.9 4.0 4.0 3.7 
2015 4.0 4.0 3.9 3.8 4.0 3.7 3.8 4.0 3.9 3.9 4.0 4.0 3.7 
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Figure B.45. Pavement management system data for section 24+0.040, direction DD, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.46. Pavement management system data for section 25+0.000, direction D, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.47. Pavement management system data for section 26+0.000, direction D, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.48. Pavement management system data for section 27+0.000, direction D, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.49. Pavement management system data for section 28+0.000, direction D, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.50. Pavement management system data for section 29+0.000, direction D, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.51. Pavement management system data for section 30+0.000, direction D, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.52. Pavement management system data for section 25+0.000, direction I, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.53. Pavement management system data for section 26+0.000, direction I, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.54. Pavement management system data for section 27+0.000, direction I, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.55. Pavement management system data for section 28+0.000, direction I, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.56. Pavement management system data for section 29+0.000, direction I, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.57. Pavement management system data for section 30+0.000, direction I, of project 
1480–131 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 4 – 2180-78 

Table B.25. Measured IRI for selected sections Table B.26. Measured PQI for selected 
of project 2180-78, constructed in 1995. sections of project 2180-78, constructed in 
Sections are indicated by their starting 1995. Sections are indicated by their starting 
reference point and direction as indicated in reference point and direction as indicated in 
the MnDOT pavement management system the MnDOT pavement management system 
database. database. 

Beginning Reference Point (BEGIN_RFP) Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) and Direction (DIR) 

110 111 112 113 114 110 111 112 113 114 
+0.024 +0.000 +0.000 +0.000 +0.000 +0.024 +0.000 +0.000 +0.000 +0.000 

Year I I I I I Year I I I I I 

1995 1995 

1997 44 39 42 37 49 1997 4.1 4.2 4.1 4.2 4.0 

1998 49 45 49 44 54 1998 4.1 4.1 4.1 4.1 4.0 

1999 47 42 47 42 52 1999 4.1 4.1 4.1 4.1 4.0 

2000 56 49 54 51 60 2000 4.0 4.0 4.0 4.0 3.9 

2001 46 39 45 33 52 2001 4.1 4.2 4.1 4.3 4.1 

2002 46 37 42 33 52 2002 4.1 4.2 4.1 4.3 4.1 

2003 68 55 69 59 73 2003 3.8 4.0 3.9 3.9 3.8 

2004 60 53 61 56 69 2004 3.9 4.0 3.9 3.9 3.8 

2005 53 45 59 49 66 2005 4.0 4.1 4.0 4.1 3.9 

2006 2006 

2007 67 48 59 54 69 2007 3.9 4.1 3.9 4.0 3.8 

2008 59 50 61 55 69 2008 4.0 4.1 3.9 4.0 3.8 

2009 66 58 69 62 81 2009 3.7 3.9 3.8 3.9 3.7 

2010 60 51 61 56 67 2010 3.8 4.1 3.9 4.0 3.8 

2011 60 50 62 58 71 2011 3.8 4.0 3.9 4.0 3.8 

2012 59 49 61 56 71 2012 3.8 4.0 3.9 4.0 3.8 

2013 58 48 61 56 70 2013 3.5 4.0 3.9 3.9 3.8 

2014 60 49 62 58 73 2014 3.6 4.0 3.9 3.9 3.7 

2015 62 50 64 59 74 2015 3.5 4.0 3.9 3.9 3.8 
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Table B.27. Measured RQI for selected Table B.28. Measured SR for selected sections 
sections of project 2180-78, constructed in of project 2180-78, constructed in 1995. 
1995. Sections are indicated by their starting Sections are indicated by their starting 
reference point and direction as indicated in reference point and direction as indicated in 
the MnDOT pavement management system the MnDOT pavement management system 
database. database. 

Beginning Reference Point (BEGIN_RFP) Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) and Direction (DIR) 

110 111 112 113 114 110 111 112 113 114 
+0.024 +0.000 +0.000 +0.000 +0.000 +0.024 +0.000 +0.000 +0.000 +0.000 

Year I I I I I Year I I I I I 

1995 1995 

1997 4.3 4.4 4.3 4.5 4.1 1997 4.0 4.0 4.0 4.0 4.0 

1998 4.2 4.3 4.2 4.3 4.0 1998 4.0 4.0 4.0 4.0 4.0 

1999 4.2 4.3 4.2 4.3 4.1 1999 4.0 4.0 4.0 4.0 4.0 

2000 4.0 4.1 4.0 4.1 3.9 2000 4.0 4.0 4.0 4.0 4.0 

2001 4.3 4.5 4.3 4.6 4.2 2001 4.0 4.0 4.0 4.0 4.0 

2002 4.2 4.5 4.3 4.7 4.2 2002 4.0 4.0 4.0 4.0 4.0 

2003 3.7 4.1 3.8 3.9 3.6 2003 4.0 4.0 4.0 4.0 4.0 

2004 3.8 4.0 3.9 3.9 3.7 2004 4.0 4.0 4.0 4.0 4.0 

2005 4.1 4.3 4.0 4.2 3.8 2005 4.0 4.0 4.0 4.0 4.0 

2006 2006 

2007 3.9 4.2 3.9 4.0 3.7 2007 4.0 4.0 4.0 4.0 4.0 

2008 4.0 4.2 3.9 4.0 3.7 2008 

2009 3.8 3.9 3.7 3.8 3.4 2009 3.7 4.0 4.0 4.0 4.0 

2010 3.9 4.2 3.9 4.0 3.7 2010 3.8 4.0 4.0 4.0 4.0 

2011 3.9 4.2 3.9 4.0 3.7 2011 3.7 3.9 4.0 4.0 4.0 

2012 3.9 4.2 3.9 4.0 3.7 2012 3.7 3.9 4.0 4.0 4.0 

2013 3.9 4.2 3.9 4.0 3.7 2013 3.1 3.9 4.0 3.8 3.9 

2014 3.9 4.2 3.9 3.9 3.6 2014 3.3 3.8 4.0 3.9 3.9 

2015 3.9 4.2 3.8 3.9 3.7 2015 3.1 3.9 4.0 4.0 4.0 
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Figure B.58. Pavement management system data for section 110+0.024, direction I, of project 
2180–78 constructed in 1995. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.59. Pavement management system data for section 111+0.000, direction I, of project 
2180–78 constructed in 1995. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.60. Pavement management system data for section 112+0.000, direction I, of project 
2180–78 constructed in 1995. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.61. Pavement management system data for section 113+0.000, direction I, of project 
2180–78 constructed in 1995. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.62. Pavement management system data for section 114+0.000, direction I, of project 
2180–78 constructed in 1995. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 4 – 5680-111 

Table B.29. Measured IRI for selected sections of project 5680-111, constructed in 1997. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

37 38 39 40 41 42 43 44 45 46 47 48 49 50 
+0.230 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D D D D D D D D 
1997 
1998 49 56 49 54 59 68 56 52 68 65 59 52 56 73 
1999 49 51 48 54 56 66 58 53 65 61 54 53 58 75 
2000 51 52 51 56 60 71 59 56 70 63 56 59 59 82 
2001 71 59 77 68 87 84 77 69 93 87 78 79 79 116 
2002 66 52 68 63 80 80 70 60 83 80 67 69 73 101 
2003 72 72 65 75 76 92 77 75 92 87 73 83 78 103 
2004 70 70 66 72 74 93 76 73 91 86 74 75 75 98 
2005 67 64 59 67 70 84 69 70 80 83 69 71 69 94 
2006 69 69 62 68 73 87 74 76 89 91 76 78 77 99 
2007 75 75 66 73 80 95 78 81 95 97 85 82 82 107 
2008 81 77 70 80 89 100 85 86 98 101 86 86 86 109 
2009 79 76 67 74 84 98 82 81 97 98 86 85 85 109 
2010 74 72 64 72 79 94 79 77 94 96 84 83 81 104 
2011 91 87 80 89 96 106 95 93 108 112 97 96 93 122 
2012 87 85 77 86 95 105 93 92 106 109 96 94 91 120 
2013 78 76 67 73 82 94 80 80 96 98 83 81 80 106 
2014 95 93 80 91 101 108 95 93 102 118 101 97 95 123 
2015 84 81 70 78 91 100 85 90 80 91 87 85 84 115 
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Table B.30. Measured PQI for selected sections of project 5680-111, constructed in 1997. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

37 38 39 40 41 42 43 44 45 46 47 48 49 50 
+0.230 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D D D D D D D D 
1997 
1998 4.0 4.0 4.0 4.0 3.9 3.8 4.0 4.0 3.8 3.9 3.9 4.0 4.0 3.8 
1999 4.0 4.0 4.1 4.0 4.0 3.9 4.0 4.0 3.9 3.9 3.9 4.0 4.0 3.8 
2000 4.0 4.0 4.0 4.0 3.9 3.8 3.9 4.0 3.8 3.9 4.0 3.9 3.9 3.7 
2001 3.9 4.0 3.9 3.9 3.7 3.7 3.8 4.0 3.7 3.7 3.8 3.8 3.8 3.5 
2002 4.0 4.0 3.9 3.9 3.8 3.7 3.9 4.0 3.7 3.8 3.8 3.8 3.9 3.5 
2003 3.9 3.8 3.9 3.8 3.8 3.6 3.8 3.8 3.6 3.7 3.8 3.7 3.8 3.5 
2004 3.9 3.8 3.9 3.8 3.8 3.6 3.8 3.8 3.6 3.7 3.7 3.8 3.8 3.6 
2005 3.9 3.9 4.0 3.9 3.9 3.7 3.9 3.9 3.7 3.7 3.8 3.8 3.9 3.6 
2006 3.9 3.9 3.9 3.9 3.8 3.6 3.8 3.8 3.7 3.6 3.7 3.7 3.8 3.5 
2007 3.8 3.8 3.9 3.8 3.7 3.6 3.8 3.7 3.6 3.6 3.6 3.7 3.7 3.4 
2008 3.7 3.8 3.8 3.8 3.7 3.6 3.7 3.7 3.6 3.5 3.6 3.7 3.7 3.4 
2009 3.8 3.7 3.8 3.8 3.7 3.6 3.7 3.7 3.5 3.5 3.6 3.7 3.7 3.4 
2010 3.8 3.8 3.9 3.8 3.8 3.6 3.8 3.8 3.6 3.6 3.7 3.7 3.7 3.5 
2011 3.7 3.7 3.8 3.7 3.6 3.5 3.6 3.6 3.5 3.4 3.5 3.6 3.6 3.3 
2012 3.7 3.7 3.8 3.7 3.6 3.5 3.6 3.7 3.5 3.5 3.5 3.6 3.7 3.3 
2013 3.8 3.7 3.9 3.8 3.7 3.6 3.8 3.8 3.6 3.6 3.6 3.7 3.8 3.5 
2014 3.6 3.6 3.7 3.6 3.5 3.5 3.6 3.6 3.5 3.3 3.4 3.6 3.5 3.3 
2015 3.7 3.7 3.8 3.8 3.7 3.6 3.7 3.6 3.7 3.6 3.6 3.7 3.7 3.3 
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Table B.31. Measured RQI for selected sections of project 5680-111, constructed in 1997. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

37 38 39 40 41 42 43 44 45 46 47 48 49 50 
+0.230 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D D D D D D D D 
1997 
1998 4.1 4.0 4.1 4.0 3.9 3.7 4.0 4.1 3.7 3.8 3.9 4.1 4.0 3.6 
1999 4.1 4.1 4.2 4.0 4.0 3.8 4.0 4.1 3.8 3.9 4.0 4.1 4.0 3.6 
2000 4.1 4.1 4.1 4.0 3.9 3.7 3.9 4.0 3.7 3.8 4.0 3.9 3.9 3.4 
2001 3.8 4.0 3.8 3.9 3.5 3.5 3.7 4.0 3.4 3.5 3.7 3.7 3.7 3.0 
2002 4.0 4.1 3.9 3.9 3.6 3.5 3.8 4.0 3.5 3.6 3.8 3.7 3.8 3.1 
2003 3.8 3.7 3.9 3.7 3.6 3.2 3.6 3.7 3.3 3.4 3.7 3.5 3.6 3.1 
2004 3.8 3.7 3.8 3.7 3.7 3.3 3.6 3.7 3.3 3.4 3.6 3.6 3.6 3.2 
2005 3.9 3.9 4.0 3.8 3.8 3.5 3.8 3.8 3.5 3.5 3.8 3.7 3.8 3.3 
2006 3.8 3.8 3.9 3.8 3.7 3.3 3.6 3.6 3.4 3.3 3.6 3.5 3.6 3.1 
2007 3.6 3.6 3.8 3.7 3.5 3.3 3.6 3.5 3.2 3.2 3.4 3.4 3.5 3.0 
2008 3.5 3.6 3.7 3.6 3.4 3.2 3.4 3.5 3.2 3.1 3.4 3.4 3.4 3.0 
2009 3.6 3.5 3.7 3.6 3.5 3.2 3.5 3.5 3.1 3.1 3.3 3.4 3.4 2.9 
2010 3.7 3.7 3.9 3.7 3.6 3.3 3.6 3.7 3.2 3.2 3.5 3.5 3.5 3.1 
2011 3.4 3.4 3.6 3.4 3.3 3.1 3.3 3.3 3.0 2.9 3.2 3.2 3.3 2.7 
2012 3.4 3.4 3.6 3.5 3.3 3.1 3.3 3.4 3.0 3.0 3.2 3.3 3.4 2.8 
2013 3.6 3.6 3.8 3.7 3.5 3.3 3.6 3.6 3.2 3.2 3.4 3.5 3.6 3.0 
2014 3.2 3.2 3.5 3.3 3.1 3.0 3.2 3.3 3.0 2.8 3.0 3.2 3.3 2.7 
2015 3.5 3.5 3.7 3.6 3.4 3.2 3.5 3.3 3.5 3.3 3.4 3.4 3.5 2.8 
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Table B.32. Measured SR for selected sections of project 5680-111, constructed in 1997. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

37 38 39 40 41 42 43 44 45 46 47 48 49 50 
+0.230 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D D D D D D D D 
1997 
1998 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1999 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2000 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2002 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2004 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2005 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2006 
2007 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 3.9 
2008 
2009 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2010 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2011 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2012 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2013 4.0 3.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2014 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 3.8 4.0 
2015 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
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Figure B.63. Pavement management system data for section 37+0.230, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.64. Pavement management system data for section 38+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.65. Pavement management system data for section 39+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.66. Pavement management system data for section 40+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.67. Pavement management system data for section 41+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.68. Pavement management system data for section 42+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.69. Pavement management system data for section 43+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.70. Pavement management system data for section 44+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.71. Pavement management system data for section 45+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.72. Pavement management system data for section 46+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.73. Pavement management system data for section 47+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.74. Pavement management system data for section 48+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.75. Pavement management system data for section 49+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.76. Pavement management system data for section 50+0.000, direction D, of project 
5680–111 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 4 – 8480-26 

Table B.33. Measured IRI for selected Table B.34. Measured PQI for selected 
sections of project 8480-26, constructed in sections of project 8480-26, constructed in 
1993. Sections are indicated by their 1993. Sections are indicated by their 
starting reference point and direction as starting reference point and direction as 
indicated in the MnDOT pavement indicated in the MnDOT pavement 
management system database. management system database. 

Beginning Reference Point Beginning Reference Point 
(BEGIN_RFP) and Direction (DIR) (BEGIN_RFP) and Direction (DIR) 
31 33 34 35 36 31 33 34 35 36 

+0.834 +0.000 +0.000 +0.000 +0.000 +0.834 +0.000 +0.000 +0.000 +0.000 
Year I I I I I Year I I I I I 
1993 1993 
1994 116 108 105 105 117 1994 3.7 3.7 3.7 3.7 3.7 
1996 106 108 90 103 96 1996 3.7 3.7 3.9 3.8 3.8 
1997 67 63 63 63 63 1997 3.8 3.8 3.9 3.9 3.9 
1998 63 58 53 58 54 1998 3.9 3.9 4.0 4.0 4.0 
1999 65 61 54 60 56 1999 3.9 3.8 4.0 3.9 3.9 
2000 75 68 64 72 67 2000 3.7 3.7 3.9 3.8 3.9 
2001 69 76 68 93 86 2001 3.8 3.6 3.9 3.7 3.7 
2002 64 65 63 83 75 2002 3.8 3.7 3.9 3.7 3.7 
2003 90 83 83 86 87 2003 3.6 3.5 3.7 3.7 3.7 
2004 86 79 80 81 77 2004 3.6 3.6 3.7 3.7 3.7 
2005 87 79 78 80 77 2005 3.6 3.6 3.8 3.7 3.7 
2006 86 77 78 77 74 2006 3.6 3.6 3.8 3.7 3.7 
2007 88 80 78 79 74 2007 3.5 3.6 3.8 3.7 3.8 
2008 93 85 82 84 78 2008 3.5 3.5 3.7 3.7 3.7 
2009 97 88 86 86 81 2009 3.4 3.4 3.7 3.6 3.7 
2010 97 86 84 86 82 2010 3.4 3.5 3.7 3.6 3.7 
2011 98 86 84 86 81 2011 3.3 3.4 3.7 3.5 3.7 
2012 99 86 87 89 81 2012 3.2 3.4 3.5 3.5 3.6 
2013 105 87 86 89 84 2013 3.1 3.3 3.5 3.4 3.6 
2014 105 89 82 86 76 2014 3.1 3.3 3.6 3.4 3.7 
2015 101 86 82 87 80 2015 3.1 3.2 3.6 3.4 3.7 
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Table B.35. Measured RQI for selected Table B.36. Measured SR for selected 
sections of project 8480-26, constructed in sections of project 8480-26, constructed in 
1993. Sections are indicated by their 1993. Sections are indicated by their 
starting reference point and direction as starting reference point and direction as 
indicated in the MnDOT pavement indicated in the MnDOT pavement 
management system database. management system database. 

Beginning Reference Point Beginning Reference Point 
(BEGIN_RFP) and Direction (DIR) (BEGIN_RFP) and Direction (DIR) 
31 33 34 35 36 31 33 34 35 36 

+0.834 +0.000 +0.000 +0.000 +0.000 +0.834 +0.000 +0.000 +0.000 +0.000 
Year I I I I I Year I I I I I 
1993 1993 
1994 3.4 3.5 3.5 3.5 3.4 1994 4.0 4.0 4.0 4.0 4.0 
1996 3.5 3.5 3.8 3.6 3.7 1996 4.0 3.9 4.0 4.0 4.0 
1997 3.8 3.8 3.8 3.8 3.8 1997 3.9 3.8 4.0 4.0 4.0 
1998 3.8 4.0 4.1 4.0 4.0 1998 4.0 3.8 4.0 4.0 4.0 
1999 3.8 3.9 4.0 3.9 4.0 1999 4.0 3.8 4.0 4.0 3.9 
2000 3.6 3.7 3.8 3.6 3.8 2000 3.9 3.8 4.0 4.0 4.0 
2001 3.8 3.6 3.9 3.4 3.5 2001 3.9 3.7 4.0 4.0 4.0 
2002 3.9 3.8 3.9 3.5 3.6 2002 3.7 3.7 4.0 4.0 3.9 
2003 3.3 3.4 3.5 3.5 3.5 2003 3.9 3.7 4.0 4.0 3.9 
2004 3.4 3.5 3.5 3.5 3.6 2004 3.9 3.7 4.0 4.0 3.9 
2005 3.4 3.5 3.6 3.5 3.6 2005 3.9 3.8 4.0 3.9 3.9 
2006 3.4 3.5 3.6 3.6 3.6 2006 
2007 3.3 3.5 3.6 3.5 3.7 2007 3.8 3.7 4.0 4.0 3.9 
2008 3.2 3.4 3.5 3.5 3.6 2008 
2009 3.1 3.3 3.4 3.4 3.5 2009 3.8 3.6 4.0 3.8 3.9 
2010 3.2 3.4 3.4 3.4 3.5 2010 3.7 3.6 4.0 3.8 3.9 
2011 3.1 3.4 3.4 3.4 3.5 2011 3.6 3.5 4.0 3.7 3.9 
2012 3.1 3.3 3.4 3.4 3.5 2012 3.4 3.5 3.7 3.6 3.8 
2013 3.0 3.3 3.4 3.3 3.5 2013 3.3 3.4 3.6 3.6 3.8 
2014 3.0 3.3 3.5 3.5 3.6 2014 3.2 3.4 3.8 3.3 3.8 
2015 3.1 3.3 3.5 3.4 3.6 2015 3.2 3.1 3.7 3.5 3.8 
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Figure B.77. Pavement management system data for section 31+0.834, direction I, of project 
8480–26 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.78. Pavement management system data for section 33+0.000, direction I, of project 
8480–26 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.79. Pavement management system data for section 34+0.000, direction I, of project 
8480–26 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.80. Pavement management system data for section 35+0.000, direction I, of project 
8480–26 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.81. Pavement management system data for section 36+0.000, direction DIU, of project 
8480–26 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 4 – 8480-27 

Table B.37. Measured IRI for selected sections Table B.38. Measured PQI for selected 
of project 8480-27, constructed in 1995. sections of project 8480-27, constructed in 
Sections are indicated by their starting 1995. Sections are indicated by their starting 
reference point and direction as indicated in reference point and direction as indicated in 
the MnDOT pavement management system the MnDOT pavement management system 
database. database. 

Beginning Reference Point (BEGIN_RFP) Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) and Direction (DIR) 

31 32 33 34 35 36 31 32 33 34 35 36 
+0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D Year D D D D D D 
1995 1995 
1996 116 121 102 118 108 116 1996 3.7 3.6 3.8 3.6 3.7 3.7 
1997 46 51 45 47 51 48 1997 4.1 4.0 4.1 4.1 4.0 4.1 
1998 47 51 46 47 53 49 1998 4.1 4.0 4.1 4.1 4.0 4.1 
1999 47 52 46 49 51 49 1999 4.1 4.0 4.1 4.1 4.0 4.0 
2000 47 52 46 49 53 51 2000 4.1 4.0 4.1 4.1 4.0 4.0 
2001 48 54 59 62 63 71 2001 4.2 4.1 4.1 4.0 3.9 3.9 
2002 47 52 59 59 62 64 2002 4.1 4.1 4.0 4.0 3.8 3.9 
2003 68 77 67 72 73 67 2003 3.9 3.8 4.0 3.9 3.7 3.8 
2004 65 73 66 67 73 63 2004 3.9 3.8 3.9 3.9 3.7 3.9 
2005 60 66 56 61 63 57 2005 4.0 3.9 4.0 4.0 3.8 4.0 
2006 56 65 55 58 59 56 2006 4.0 3.9 4.0 4.0 3.8 4.0 
2007 65 73 64 67 67 65 2007 3.9 3.8 3.9 3.9 3.7 3.9 
2008 66 73 64 68 68 67 2008 3.9 3.8 3.9 3.9 3.7 3.9 
2009 69 77 67 70 73 69 2009 3.8 3.8 3.8 3.8 3.6 3.8 
2010 64 70 60 63 65 65 2010 3.8 3.8 3.9 3.9 3.6 3.9 
2011 84 91 82 82 82 85 2011 3.6 3.6 3.6 3.7 3.4 3.5 
2012 81 88 77 81 80 81 2012 3.5 3.4 3.6 3.8 3.4 3.4 
2013 80 75 67 70 72 69 2013 3.5 3.5 3.7 3.9 3.5 3.4 
2014 69 78 64 72 80 83 2014 3.8 3.5 3.7 3.8 3.3 3.4 
2015 75 80 67 73 76 73 2015 3.6 3.7 3.7 3.8 3.5 3.5 
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Table B.39. Measured RQI for selected Table B.40. Measured SR for selected sections 
sections of project 8480-27, constructed in of project 8480-27, constructed in 1995. 
1995. Sections are indicated by their starting Sections are indicated by their starting 
reference point and direction as indicated in reference point and direction as indicated in 
the MnDOT pavement management system the MnDOT pavement management system 
database. database. 

Beginning Reference Point (BEGIN_RFP) Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) and Direction (DIR) 

31 32 33 34 35 36 31 32 33 34 35 36 
+0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D Year D D D D D D 
1995 1995 
1996 3.4 3.3 3.6 3.3 3.5 3.4 1996 4.0 4.0 4.0 4.0 4.0 4.0 
1997 4.2 4.1 4.3 4.2 4.1 4.2 1997 4.0 4.0 4.0 4.0 4.0 4.0 
1998 4.2 4.1 4.2 4.2 4.1 4.2 1998 4.0 4.0 4.0 4.0 4.0 4.0 
1999 4.2 4.1 4.2 4.2 4.1 4.1 1999 4.0 4.0 4.0 4.0 3.9 4.0 
2000 4.2 4.1 4.2 4.2 4.1 4.1 2000 4.0 4.0 4.0 4.0 3.9 4.0 
2001 4.4 4.2 4.2 4.1 4.0 3.8 2001 4.0 4.0 4.0 4.0 3.8 4.0 
2002 4.3 4.2 4.1 4.1 3.9 3.9 2002 4.0 4.0 4.0 4.0 3.8 4.0 
2003 3.9 3.6 4.0 3.8 3.7 3.7 2003 4.0 4.0 4.0 4.0 3.8 4.0 
2004 3.9 3.7 3.9 3.8 3.7 3.8 2004 4.0 4.0 4.0 4.0 3.8 4.0 
2005 4.1 3.9 4.1 4.0 3.9 4.0 2005 4.0 4.0 4.0 4.0 3.8 4.0 
2006 4.1 3.8 4.1 4.0 3.9 4.0 2006 
2007 3.8 3.7 3.9 3.8 3.7 3.8 2007 4.0 4.0 4.0 4.0 3.8 4.0 
2008 3.9 3.7 3.9 3.8 3.7 3.8 2008 
2009 3.8 3.6 3.8 3.7 3.6 3.7 2009 3.9 4.0 3.9 4.0 3.7 4.0 
2010 3.8 3.7 4.0 3.9 3.8 3.8 2010 3.9 3.9 3.9 4.0 3.5 4.0 
2011 3.5 3.4 3.5 3.5 3.4 3.4 2011 3.8 3.8 3.7 4.0 3.4 3.7 
2012 3.5 3.4 3.6 3.6 3.5 3.5 2012 3.6 3.5 3.6 4.0 3.3 3.4 
2013 3.5 3.6 3.8 3.8 3.6 3.7 2013 3.5 3.4 3.7 4.0 3.4 3.1 
2014 3.7 3.5 3.8 3.6 3.3 3.4 2014 3.9 3.6 3.7 4.0 3.3 3.4 
2015 3.7 3.6 3.8 3.7 3.5 3.6 2015 3.6 3.8 3.7 4.0 3.5 3.4 
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Figure B.82. Pavement management system data for section 31+0.000, direction D, of project 
8480–27 constructed in 1995. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.83. Pavement management system data for section 32+0.000, direction D, of project 
8480–27 constructed in 1995. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.84. Pavement management system data for section 33+0.000, direction D, of project 
8480–27 constructed in 1995. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.85. Pavement management system data for section 34+0.000, direction D, of project 
8480–27 constructed in 1995. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.86. Pavement management system data for section 35+0.000, direction D, of project 
8480–27 constructed in 1995. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.87. Pavement management system data for section 36+0.000, direction D, of project 
8480–27 constructed in 1995. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 4 – 2180-71 

Table B.41. Measured IRI for selected sections of project 
2180-71, constructed in 1993. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

96 97 98 99 100 101 102 
+0.327 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D 
1993 105 113 94 92 102 124 102 
1994 98 117 98 96 111 99 96 
1997 65 78 58 61 72 58 61 
1998 68 77 58 61 72 61 61 
1999 68 80 64 61 78 61 67 
2000 71 75 59 60 77 63 61 
2001 95 112 69 93 75 83 
2002 89 104 62 63 86 68 75 
2003 95 111 80 77 104 97 90 
2004 89 101 75 73 96 90 85 
2005 81 96 68 62 87 82 74 
2006 80 94 69 64 86 80 76 
2007 86 103 75 71 93 87 83 
2008 88 104 80 73 94 96 90 
2009 93 110 77 71 98 91 88 
2010 87 102 69 71 92 84 77 
2011 95 106 78 69 95 92 78 
2012 91 110 83 73 95 101 92 
2013 92 114 76 73 94 97 90 
2014 93 110 76 71 94 94 87 
2015 102 118 86 79 98 106 93 

B-80 



 

 

 
         

        
         

      

 

    
   

 
 

 
 

 
 

 
 

 
 

 
 

 
 

       
        
        
        
        
        
        
    

 
   

        
        
        
        
        
        
        
        
        
        
        
        
        
        

 
  

Table B.42. Measured PQI for selected sections of project 
2180-71, constructed in 1993. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

96 97 98 99 100 101 102 
+0.327 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D 
1993 3.0 2.9 3.2 3.3 2.7 3.0 3.2 
1994 3.8 3.7 3.8 3.8 3.7 3.8 3.8 
1997 3.9 3.7 4.0 3.9 3.8 4.0 3.9 
1998 3.8 3.7 4.0 3.9 3.8 3.9 3.9 
1999 3.8 3.7 3.9 3.9 3.7 3.9 3.9 
2000 3.8 3.8 3.9 3.9 3.7 3.9 3.9 
2001 3.7 3.5 3.8 3.7 3.8 3.7 
2002 3.7 3.6 3.9 3.9 3.7 3.9 3.7 
2003 3.6 3.5 3.7 3.8 3.6 3.6 3.6 
2004 3.7 3.5 3.7 3.8 3.6 3.6 3.6 
2005 3.8 3.6 3.8 3.9 3.7 3.7 3.8 
2006 3.8 3.6 3.8 3.9 3.6 3.7 3.7 
2007 3.7 3.5 3.7 3.8 3.6 3.7 3.7 
2008 3.7 3.5 3.7 3.8 3.6 3.6 3.6 
2009 3.5 3.5 3.7 3.8 3.5 3.6 3.5 
2010 3.4 3.5 3.8 3.8 3.6 3.6 3.7 
2011 3.2 3.5 3.6 3.8 3.6 3.6 3.5 
2012 3.3 3.4 3.5 3.7 3.6 3.4 3.4 
2013 3.0 3.3 3.6 3.8 3.6 3.4 3.4 
2014 3.0 3.2 3.6 3.8 3.6 3.4 3.4 
2015 3.1 3.2 3.6 3.7 3.6 3.3 3.4 
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Table B.43. Measured RQI for selected sections of project 
2180-71, constructed in 1993. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

96 97 98 99 100 101 102 
+0.327 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D 
1993 3.5 3.4 3.7 3.7 3.6 3.2 3.6 
1994 3.7 3.4 3.6 3.7 3.4 3.6 3.7 
1997 3.8 3.5 4.0 3.9 3.6 4.0 3.9 
1998 3.7 3.5 4.0 3.9 3.6 3.9 3.9 
1999 3.7 3.5 3.8 3.9 3.5 3.9 3.8 
2000 3.7 3.6 3.9 3.9 3.5 3.8 3.9 
2001 3.5 3.1 3.7 3.4 3.7 3.4 
2002 3.5 3.2 3.8 3.8 3.4 3.8 3.5 
2003 3.3 3.0 3.5 3.6 3.2 3.2 3.2 
2004 3.5 3.1 3.5 3.6 3.2 3.3 3.3 
2005 3.6 3.2 3.7 3.8 3.4 3.5 3.6 
2006 3.6 3.2 3.6 3.8 3.3 3.5 3.5 
2007 3.5 3.0 3.5 3.6 3.2 3.4 3.4 
2008 3.5 3.1 3.5 3.6 3.2 3.2 3.2 
2009 3.4 3.0 3.5 3.6 3.1 3.3 3.3 
2010 3.4 3.1 3.7 3.6 3.3 3.4 3.5 
2011 3.3 3.1 3.5 3.7 3.3 3.3 3.4 
2012 3.4 2.9 3.4 3.5 3.2 3.0 3.2 
2013 3.4 2.8 3.5 3.6 3.2 3.2 3.3 
2014 3.2 2.9 3.5 3.6 3.2 3.2 3.2 
2015 3.2 2.8 3.3 3.5 3.2 3.0 3.2 
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Table B.44. Measured SR for selected sections of project 
2180-71, constructed in 1993. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

96 97 98 99 100 101 102 
+0.327 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D 
1993 2.5 2.5 2.8 3.0 2.1 2.8 2.8 
1994 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1997 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1998 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1999 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2000 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2001 4.0 4.0 4.0 4.0 4.0 4.0 
2002 3.9 4.0 4.0 4.0 4.0 4.0 3.9 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2004 4.0 4.0 3.9 4.0 4.0 4.0 4.0 
2005 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2006 
2007 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2008 
2009 3.6 4.0 3.9 4.0 4.0 4.0 3.8 
2010 3.5 4.0 3.9 4.0 4.0 3.9 3.9 
2011 3.2 3.9 3.7 4.0 4.0 3.9 3.7 
2012 
2013 2.6 3.8 3.7 4.0 4.0 3.6 3.6 
2014 2.8 3.6 3.7 4.0 4.0 3.7 3.7 
2015 3.1 3.6 3.9 4.0 4.0 3.7 3.7 
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Figure B.88. Pavement management system data for section 96+0.327, direction D, of project 
2180–71 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.89. Pavement management system data for section 97+0.000, direction D, of project 
2180–71 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.90. Pavement management system data for section 98+0.000, direction D, of project 
2180–71 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.91. Pavement management system data for section 99+0.000, direction D, of project 
2180–71 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.92. Pavement management system data for section 100+0.000, direction D, of project 
2180–71 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.93. Pavement management system data for section 101+0.000, direction D, of project 
2180–71 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.94. Pavement management system data for section 102+0.000, direction D, of project 
2180–71 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 4 – 2180-80 

Table B.45. Measured IRI for selected sections of project 
2180-80, constructed in 1998. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

102 104 105 106 107 108 109 
+0.795 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
1998 
1999 58 61 49 42 47 44 45 
2000 56 68 56 52 52 52 52 
2001 46 69 51 41 45 43 42 
2002 46 70 50 42 47 42 42 
2003 69 78 72 63 63 60 61 
2004 63 74 64 54 58 58 54 
2005 54 66 55 47 47 48 45 
2006 
2007 62 77 64 55 57 57 51 
2008 63 77 64 58 59 57 52 
2009 56 66 58 47 48 51 48 
2010 56 66 58 47 48 51 48 
2011 60 76 64 54 55 56 51 
2012 61 76 63 54 56 56 53 
2013 62 77 66 55 56 58 52 
2014 67 80 66 58 59 59 55 
2015 75 85 72 61 62 62 58 
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Table B.46. Measured PQI for selected sections of project 
2180-80, constructed in 1998. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

102 104 105 106 107 108 109 
+0.795 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
1998 
1999 4.0 3.9 4.1 4.1 4.1 4.1 4.1 
2000 3.9 3.8 4.0 4.0 4.0 4.0 4.0 
2001 4.1 3.9 4.1 4.2 4.1 4.2 4.2 
2002 4.1 3.8 4.1 4.0 4.1 4.2 4.2 
2003 3.8 3.7 3.8 3.9 3.9 3.9 3.9 
2004 3.9 3.7 3.9 4.0 3.9 3.9 4.0 
2005 4.0 3.9 4.0 4.1 4.1 4.1 4.1 
2006 
2007 3.9 3.7 3.9 4.0 3.9 4.0 4.0 
2008 3.9 3.7 3.9 4.0 3.9 4.0 4.0 
2009 4.0 3.8 4.0 4.1 4.1 4.0 4.1 
2010 4.0 3.8 4.0 4.1 4.1 4.0 4.1 
2011 3.9 3.7 3.8 4.0 3.9 3.9 4.0 
2012 3.9 3.7 3.8 3.9 3.9 3.9 4.0 
2013 3.7 3.7 3.7 3.9 3.8 3.8 3.9 
2014 3.7 3.6 3.8 3.9 3.8 3.9 3.8 
2015 3.8 3.7 3.6 3.9 3.8 3.9 3.9 
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Table B.47. Measured RQI for selected sections of project 
2180-80, constructed in 1998. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

102 104 105 106 107 108 109 
+0.795 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
1998 
1999 4.0 3.9 4.2 4.3 4.2 4.3 4.3 
2000 4.0 3.7 4.0 4.1 4.1 4.1 4.1 
2001 4.3 3.8 4.2 4.4 4.3 4.4 4.4 
2002 4.3 3.7 4.2 4.5 4.3 4.4 4.4 
2003 3.7 3.5 3.6 3.8 3.8 3.9 3.9 
2004 3.8 3.5 3.8 4.0 3.9 3.9 4.0 
2005 4.0 3.8 4.0 4.2 4.2 4.2 4.3 
2006 
2007 3.8 3.5 3.8 4.0 3.9 4.0 4.1 
2008 3.8 3.5 3.8 4.0 3.9 4.0 4.1 
2009 4.0 3.7 4.0 4.2 4.2 4.1 4.2 
2010 4.0 3.7 4.0 4.2 4.2 4.1 4.2 
2011 3.9 3.5 3.8 4.1 3.9 4.0 4.1 
2012 3.9 3.5 3.8 4.0 3.9 4.0 4.1 
2013 3.8 3.5 3.7 4.0 3.9 4.0 4.1 
2014 3.6 3.4 3.8 3.9 3.8 3.9 4.0 
2015 3.6 3.4 3.6 3.9 3.8 3.9 4.0 
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Table B.48. Measured SR for selected sections of project 
2180-80, constructed in 1998. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

102 104 105 106 107 108 109 
+0.795 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
1998 
1999 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2000 3.9 4.0 4.0 4.0 4.0 4.0 4.0 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2002 4.0 4.0 4.0 3.6 4.0 4.0 4.0 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2004 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2005 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2006 
2007 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2008 
2009 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2010 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2011 4.0 4.0 3.9 3.9 4.0 3.9 4.0 
2012 3.9 4.0 3.8 3.9 4.0 3.9 3.9 
2013 3.7 3.9 3.7 3.9 3.7 3.7 3.8 
2014 3.9 3.9 3.9 4.0 3.9 3.9 3.7 
2015 4.0 4.0 3.7 4.0 3.9 3.9 3.9 
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Figure B.95. Pavement management system data for section 102+0.795, direction I, of project 
2180–80 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.96. Pavement management system data for section 104+0.000, direction I, of project 
2180–80 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.97. Pavement management system data for section 105+0.000, direction I, of project 
2180–80 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.98. Pavement management system data for section 106+0.000, direction I, of project 
2180–80 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.99. Pavement management system data for section 107+0.000, direction I, of project 
2180–80 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.100. Pavement management system data for section 108+0.000, direction I, of project 
2180–80 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.101. Pavement management system data for section 109+0.000, direction I, of project 
2180–80 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District Metro – 1907-53 

Table B.49. Measured IRI for selected sections Table B.50. Measured PQI for selected 
of project 1907-53, constructed in 1994. sections of project 1907-53, constructed in 
Sections are indicated by their starting 1994. Sections are indicated by their starting 
reference point and direction as indicated in reference point and direction as indicated in 
the MnDOT pavement management system the MnDOT pavement management system 
database. database. 

Beginning Reference Point (BEGIN_RFP) Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) and Direction (DIR) 

204 205 206 204 205 206 204 205 206 204 205 206 
+0.050 +0.000 +0.000 +0.050 +0.000 +0.000 +0.050 +0.000 +0.000 +0.050 +0.000 +0.000 

Year D D D I I I Year D D D I I I 
1994 1994 
1997 66 67 91 82 71 66 1997 3.9 3.9 3.6 3.7 3.8 3.9 
1999 60 65 92 82 71 68 1999 3.9 3.9 3.6 3.7 3.8 3.8 
2001 69 78 99 103 86 81 2001 3.8 3.8 3.6 3.5 3.7 3.7 
2002 88 88 114 112 93 96 2002 3.7 3.7 3.4 3.5 3.6 3.5 
2003 78 85 115 105 92 88 2003 3.8 3.7 3.4 3.5 3.6 3.6 
2004 79 92 133 108 90 83 2004 3.7 3.6 3.2 3.5 3.6 3.7 
2005 89 100 144 118 92 82 2005 3.6 3.6 3.2 3.4 3.6 3.7 
2006 80 93 133 105 92 80 2006 3.7 3.6 3.2 3.5 3.6 3.7 
2007 80 97 127 108 97 83 2007 3.7 3.6 3.2 3.5 3.6 3.7 
2008 73 93 135 109 94 82 2008 3.8 3.6 3.1 3.5 3.6 3.7 
2009 74 93 129 106 95 80 2009 3.7 3.6 3.1 3.5 3.5 3.7 
2010 74 100 135 110 99 87 2010 3.7 3.6 3.1 3.4 3.5 3.7 
2011 80 99 136 111 96 86 2011 3.7 3.6 3.1 3.5 3.5 3.7 
2012 78 102 143 113 99 82 2012 3.7 3.5 3.0 3.4 3.5 3.7 
2013 77 100 142 116 98 86 2013 3.8 3.6 3.0 3.4 3.5 3.7 
2014 78 101 136 113 102 85 2014 3.7 3.6 3.0 3.4 3.5 3.7 
2015 80 102 127 115 106 88 2015 3.7 3.6 3.3 3.5 3.4 3.7 
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Table B.51. Measured RQI for selected Table B.52. Measured SR for selected sections 
sections of project 1907-53, constructed in of project 1907-53, constructed in 1994. 
1994. Sections are indicated by their starting Sections are indicated by their starting 
reference point and direction as indicated in reference point and direction as indicated in 
the MnDOT pavement management system the MnDOT pavement management system 
database. database. 

Beginning Reference Point (BEGIN_RFP) Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) and Direction (DIR) 

204 205 206 204 205 206 204 205 206 204 205 206 
+0.050 +0.000 +0.000 +0.050 +0.000 +0.000 +0.050 +0.000 +0.000 +0.050 +0.000 +0.000 

Year D D D I I I Year D D D I I I 
1994 1994 
1997 3.8 3.8 3.3 3.4 3.7 3.8 1997 4.0 4.0 4.0 4.0 4.0 4.0 
1999 3.9 3.8 3.2 3.4 3.7 3.7 1999 4.0 4.0 4.0 4.0 4.0 4.0 
2001 3.7 3.7 3.2 3.1 3.4 3.5 2001 4.0 4.0 4.0 4.0 4.0 4.0 
2002 3.4 3.4 2.9 3.0 3.3 3.1 2002 
2003 3.6 3.5 2.9 3.1 3.3 3.3 2003 4.0 4.0 3.9 4.0 4.0 4.0 
2004 3.5 3.3 2.6 3.1 3.2 3.4 2004 
2005 3.3 3.2 2.5 2.9 3.3 3.4 2005 4.0 4.0 4.0 4.0 4.0 4.0 
2006 3.5 3.3 2.6 3.1 3.3 3.5 2006 
2007 3.5 3.3 2.7 3.0 3.2 3.5 2007 4.0 4.0 3.8 4.0 4.0 4.0 
2008 3.6 3.3 2.6 3.0 3.2 3.5 2008 
2009 3.6 3.3 2.6 3.1 3.2 3.5 2009 3.9 4.0 3.8 3.9 3.9 4.0 
2010 3.6 3.2 2.6 3.0 3.2 3.4 2010 
2011 3.5 3.2 2.5 3.0 3.2 3.4 2011 4.0 4.0 3.8 4.0 3.8 4.0 
2012 3.5 3.1 2.4 2.9 3.2 3.5 2012 
2013 3.6 3.2 2.4 2.9 3.1 3.4 2013 4.0 4.0 3.7 3.9 3.9 4.0 
2014 3.5 3.2 2.5 3.0 3.1 3.4 2014 
2015 3.5 3.2 2.7 3.0 3.0 3.4 2015 4.0 4.0 4.0 4.0 3.9 4.0 
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Figure B.102. Pavement management system data for section 204+0.050, direction D, of project 
1907–53 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.103. Pavement management system data for section 205+0.000, direction D, of project 
1907–53 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.104. Pavement management system data for section 206+0.000, direction D, of project 
1907–53 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.105. Pavement management system data for section 204+0.050, direction I, of project 
1907–53 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.106. Pavement management system data for section 205+0.000, direction I, of project 
1907–53 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.107. Pavement management system data for section 206+0.000, direction I, of project 
1907–53 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District Metro – 2782-268 

Table B.53. Measured IRI for selected 
sections of project 2782-268, 
constructed in 1999. Sections are 
indicated by their starting reference 
point and direction as indicated in the 
MnDOT pavement management system 
database. 

Beginning Reference Point 
(BEGIN_RFP) 

and Direction (DIR) 

Beginning Reference Point 
(BEGIN_RFP) 

and Direction (DIR) 
9+ 9+ 9+ 9+ 

0.113 0.113 0.113 0.113 
Year D I Year D I 
1999 
2001 85 105 
2002 70 118 
2003 83 112 
2004 81 128 
2005 78 123 
2006 73 118 
2007 81 120 
2008 86 135 
2009 87 122 
2010 83 123 
2011 91 114 
2012 86 113 
2013 95 115 
2014 90 114 
2015 90 115 

Table B.54. Measured PQI for selected 
sections of project 2782-268, 
constructed in 1999. Sections are 
indicated by their starting reference 
point and direction as indicated in the 
MnDOT pavement management system 
database. 

1999 
2001 3.4 3.2 
2002 3.8 3.5 
2003 3.7 3.5 
2004 3.8 3.4 
2005 3.8 3.5 
2006 3.8 3.5 
2007 3.7 3.3 
2008 3.7 3.3 
2009 3.7 3.3 
2010 3.7 3.3 
2011 3.7 3.4 
2012 3.7 3.4 
2013 3.6 3.4 
2014 3.7 3.3 
2015 3.7 3.2 
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Table B.55. Measured RQI for selected 
sections of project 2782-268, 
constructed in 1999. Sections are 
indicated by their starting reference 
point and direction as indicated in the 
MnDOT pavement management system 
database. 

Beginning Reference Point 
(BEGIN_RFP) 

and Direction (DIR) 

Beginning Reference Point 
(BEGIN_RFP) 

and Direction (DIR) 
9+ 9+ 9+ 9+ 

0.113 0.113 0.113 0.113 
Year D I Year D I 
1999 
2001 3.3 3.0 
2002 3.7 3.0 
2003 3.5 3.0 
2004 3.6 2.9 
2005 3.6 3.0 
2006 3.7 3.0 
2007 3.5 2.8 
2008 3.5 2.7 
2009 3.5 2.8 
2010 3.5 2.7 
2011 3.5 2.9 
2012 3.5 2.9 
2013 3.3 2.9 
2014 3.4 2.9 
2015 3.4 2.8 

Table B.56. Measured SR for selected 
sections of project 2782-268, 
constructed in 1999. Sections are 
indicated by their starting reference 
point and direction as indicated in the 
MnDOT pavement management system 
database. 

1999 
2001 
2002 4.0 4.0 
2003 
2004 4.0 4.0 
2005 
2006 4.0 4.0 
2007 
2008 4.0 
2009 4.0 
2010 4.0 4.0 
2011 4.0 4.0 
2012 4.0 4.0 
2013 4.0 4.0 
2014 4.0 3.8 
2015 4.0 3.7 
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Figure B.108. Pavement management system data for section 9+0.113, direction D, of project 
2782–268 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.109. Pavement management system data for section 9+0.113, direction I, of project 
2782–268 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District Metro – 0280-49a 

Table B.57. Measured IRI for selected sections Table B.58. Measured PQI for selected 
of project 0280-49a, constructed in 2000. sections of project 0280-49a, constructed in 
Sections are indicated by their starting 2000. Sections are indicated by their starting 
reference point and direction as indicated in reference point and direction as indicated in 
the MnDOT pavement management system the MnDOT pavement management system 
database. database. 

Beginning Reference Point (BEGIN_REFP) Beginning Reference Point (BEGIN_REFP) 
and Direction (DIR) and Direction (DIR) 

34 36 37 38 39 40 34 36 37 38 39 40 
+0.850 +0.000 +0.000 +0.000 +0.000 +0.000 +0.850 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D Year D D D D D D 
2000 85 78 49 45 51 45 2000 3.0 1.6 3.7 3.5 3.7 3.4 
2001 63 48 33 47 52 56 2001 3.2 1.8 3.9 3.5 3.8 3.4 
2002 79 58 42 56 65 60 2002 3.8 3.9 4.2 4.0 3.9 4.0 
2003 86 64 47 58 69 60 2003 3.8 3.9 4.1 4.0 3.9 3.9 
2004 78 78 78 86 87 80 2004 3.8 3.8 3.7 3.6 3.7 3.7 
2005 76 71 64 75 84 78 2005 3.9 3.9 3.9 3.8 3.7 3.8 
2006 68 68 60 67 72 72 2006 3.9 3.9 4.0 3.9 3.9 3.9 
2007 68 67 58 68 77 75 2007 4.0 3.9 4.0 3.9 3.9 3.8 
2008 66 66 59 67 77 77 2008 3.9 3.9 4.0 3.9 3.9 3.8 
2009 67 71 59 67 78 73 2009 3.9 3.9 4.0 3.9 3.8 3.8 
2010 66 72 61 68 81 82 2010 3.9 3.9 4.0 3.9 3.8 3.7 
2011 71 73 61 70 81 76 2011 3.8 3.9 4.0 3.9 3.8 3.8 
2012 71 71 62 67 83 79 2012 3.7 3.9 4.0 3.9 3.8 3.8 
2013 73 75 62 71 83 78 2013 3.8 3.8 3.9 3.9 3.8 3.6 
2014 68 73 62 70 80 81 2014 3.7 3.8 3.9 3.9 3.8 3.6 
2015 69 74 62 67 75 76 2015 3.7 3.8 3.9 3.9 3.8 3.7 
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Table B.59. Measured RQI for selected Table B.60. Measured SR for selected sections 
sections of project 0280-49a, constructed in of project 0280-49a, constructed in 2000. 
2000. Sections are indicated by their starting Sections are indicated by their starting 
reference point and direction as indicated in reference point and direction as indicated in 
the MnDOT pavement management system the MnDOT pavement management system 
database. database. 

Beginning Reference Point (BEGIN_REFP) Beginning Reference Point (BEGIN_REFP) 
and Direction (DIR) and Direction (DIR) 

34 36 37 38 39 40 34 36 37 38 39 40 
+0.850 +0.000 +0.000 +0.000 +0.000 +0.000 +0.850 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D Year D D D D D D 
2000 3.3 3.4 3.8 3.9 3.8 3.9 2000 2.8 0.8 3.6 3.1 3.6 2.9 
2001 3.7 4.0 4.3 4.0 4.0 3.9 2001 
2002 3.7 3.9 4.4 4.0 3.9 4.0 2002 4.0 4.0 4.0 4.0 4.0 4.0 
2003 3.6 3.8 4.2 4.0 3.9 3.9 2003 
2004 3.6 3.6 3.5 3.3 3.5 3.5 2004 4.0 4.0 4.0 4.0 4.0 4.0 
2005 3.8 3.8 3.9 3.7 3.5 3.6 2005 
2006 3.8 3.8 4.0 3.9 3.8 3.8 2006 4.0 4.0 4.0 4.0 4.0 4.0 
2007 4.0 3.9 4.1 3.9 3.8 3.7 2007 
2008 3.9 3.8 4.1 3.9 3.8 3.6 2008 3.9 4.0 4.0 4.0 4.0 4.0 
2009 3.9 3.8 4.1 3.9 3.7 3.6 2009 
2010 3.9 3.8 4.0 3.8 3.6 3.5 2010 3.9 4.0 4.0 4.0 4.0 3.9 
2011 3.8 3.8 4.0 3.8 3.7 3.7 2011 3.8 4.0 4.0 4.0 4.0 4.0 
2012 3.8 3.8 4.0 3.8 3.6 3.6 2012 3.7 4.0 4.0 4.0 4.0 4.0 
2013 3.8 3.8 3.9 3.8 3.7 3.6 2013 3.8 3.9 4.0 4.0 4.0 3.7 
2014 3.8 3.7 3.9 3.8 3.6 3.5 2014 3.6 4.0 4.0 4.0 4.0 3.8 
2015 3.8 3.7 3.9 3.8 3.7 3.6 2015 3.7 4.0 4.0 4.0 4.0 3.9 
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Figure B.110. Pavement management system data for section 34+0.850, direction D, of project 
0280–49a constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.111. Pavement management system data for section 36+0.000, direction D, of project 
0280–49a constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.112. Pavement management system data for section 37+0.000, direction D, of project 
0280–49a constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.113. Pavement management system data for section 38+0.000, direction D, of project 
0280–49a constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.114. Pavement management system data for section 39+0.000, direction D, of project 
0280–49a constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.115. Pavement management system data for section 40+0.000, direction D, of project 
0280–49a constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 6 – 2313-13 

Table B.61. Measured IRI for selected sections of project 2313-13, constructed in 1996. Sections 
are indicated by their starting reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
0 1 2 3 4 5 6 7 8 9 10 11 

+0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year U U U U U U U U U U U U U 
1996 
1997 48 47 44 45 48 42 42 49 47 59 44 47 53 
1999 56 54 56 54 71 60 56 60 63 73 59 61 65 
2000 
2001 67 63 41 50 82 50 44 72 73 91 72 56 51 
2002 79 75 47 56 92 56 48 80 82 100 45 65 57 
2003 59 67 67 66 89 68 61 63 63 87 58 66 72 
2004 73 86 80 74 107 83 71 75 75 93 69 77 82 
2005 71 78 71 67 102 76 65 72 70 94 66 71 80 
2006 73 91 82 74 112 86 71 77 75 95 74 80 82 
2007 76 91 81 74 112 88 73 79 78 99 76 83 86 
2008 67 80 75 71 101 75 62 67 66 91 64 72 83 
2009 69 88 82 74 113 86 67 74 74 98 71 77 85 
2010 65 80 73 67 102 77 63 66 67 91 65 71 91 
2011 65 89 79 74 112 85 69 74 75 98 72 77 92 
2012 93 111 98 89 135 108 89 92 93 112 92 96 100 
2013 74 93 82 77 122 95 75 78 82 102 79 83 97 
2014 64 90 83 79 115 85 70 69 73 99 71 76 89 
2015 86 114 99 90 171 108 86 88 86 134 90 94 320 
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Table B.62. Measured PQI for selected sections of project 2313-13, constructed in 1996. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
0 1 2 3 4 5 6 7 8 9 10 11 

+0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year U U U U U U U U U U U U U 
1996 
1997 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1 3.9 4.1 4.1 4.0 
1999 4.0 4.0 4.0 4.0 3.8 3.9 4.0 3.9 3.9 3.8 3.9 3.9 3.9 
2000 
2001 3.9 3.9 4.2 4.1 3.7 4.1 4.1 3.8 3.8 3.7 3.8 4.0 4.0 
2002 3.8 3.8 4.1 4.0 3.6 4.0 4.1 3.8 3.7 3.6 4.2 3.9 4.0 
2003 4.0 3.9 3.9 3.9 3.7 3.9 3.9 3.9 4.0 3.7 4.0 3.9 3.8 
2004 3.8 3.7 3.8 3.8 3.5 3.8 3.9 3.8 3.8 3.7 3.9 3.8 3.7 
2005 3.9 3.8 3.8 3.9 3.6 3.8 3.9 3.8 3.9 3.7 3.9 3.9 3.7 
2006 3.8 3.7 3.7 3.8 3.5 3.7 3.8 3.8 3.8 3.6 3.8 3.8 3.7 
2007 3.8 3.6 3.7 3.8 3.4 3.7 3.8 3.8 3.8 3.6 3.8 3.7 3.6 
2008 3.9 3.7 3.8 3.9 3.6 3.8 3.9 3.9 3.9 3.7 3.9 3.9 3.7 
2009 3.8 3.6 3.7 3.8 3.4 3.7 3.9 3.8 3.8 3.6 3.8 3.8 3.7 
2010 3.9 3.7 3.8 3.9 3.5 3.8 3.9 3.9 3.9 3.7 3.9 3.8 3.6 
2011 3.9 3.6 3.8 3.8 3.5 3.7 3.8 3.8 3.8 3.6 3.8 3.8 3.6 
2012 3.6 3.4 3.6 3.7 3.2 3.4 3.6 3.6 3.6 3.5 3.6 3.6 3.5 
2013 3.8 3.6 3.7 3.8 3.4 3.6 3.8 3.7 3.7 3.6 3.8 3.7 3.6 
2014 3.9 3.6 3.7 3.7 3.4 3.6 3.8 3.8 3.8 3.6 3.8 3.8 3.6 
2015 3.7 3.3 3.5 3.6 2.8 3.4 3.6 3.6 3.7 3.2 3.6 3.6 1.1 
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Table B.63. Measured RQI for selected sections of project 2313-13, constructed in 1996. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
0 1 2 3 4 5 6 7 8 9 10 11 

+0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year U U U U U U U U U U U U U 
1996 
1997 4.2 4.2 4.3 4.3 4.2 4.3 4.3 4.2 4.2 3.9 4.3 4.2 4.1 
1999 4.0 4.0 4.0 4.0 3.7 3.9 4.0 3.9 3.8 3.6 3.9 3.9 3.8 
2000 
2001 3.8 3.9 4.4 4.2 3.5 4.2 4.3 3.7 3.7 3.4 3.7 4.1 4.1 
2002 3.6 3.6 4.3 4.0 3.3 4.1 4.2 3.6 3.5 3.2 4.4 3.8 4.0 
2003 4.0 3.8 3.8 3.8 3.4 3.8 3.9 3.9 4.0 3.5 4.1 3.9 3.7 
2004 3.7 3.5 3.6 3.7 3.1 3.6 3.8 3.7 3.7 3.4 3.8 3.6 3.5 
2005 3.8 3.6 3.7 3.8 3.2 3.7 3.9 3.7 3.8 3.4 3.9 3.8 3.5 
2006 3.7 3.4 3.5 3.7 3.0 3.5 3.7 3.6 3.7 3.3 3.7 3.6 3.5 
2007 3.6 3.3 3.5 3.6 2.9 3.4 3.7 3.6 3.6 3.2 3.7 3.5 3.3 
2008 3.8 3.5 3.6 3.8 3.2 3.7 3.9 3.8 3.9 3.4 3.9 3.8 3.5 
2009 3.7 3.3 3.5 3.6 2.9 3.4 3.8 3.7 3.7 3.2 3.7 3.6 3.4 
2010 3.9 3.5 3.6 3.8 3.1 3.6 3.9 3.8 3.8 3.4 3.9 3.7 3.3 
2011 3.8 3.3 3.6 3.7 3.0 3.5 3.8 3.7 3.7 3.2 3.7 3.6 3.3 
2012 3.3 2.9 3.2 3.4 2.6 3.0 3.4 3.3 3.3 3.0 3.3 3.3 3.1 
2013 3.7 3.3 3.5 3.6 2.9 3.3 3.7 3.6 3.5 3.2 3.6 3.5 3.2 
2014 3.9 3.3 3.5 3.5 2.9 3.5 3.7 3.7 3.7 3.2 3.7 3.6 3.3 
2015 3.4 2.8 3.1 3.3 2.0 3.0 3.4 3.3 3.4 2.6 3.3 3.2 0.3 
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Table B.64. Measured SR for selected sections of project 2313-13, constructed in 1996. Sections 
are indicated by their starting reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
0 1 2 3 4 5 6 7 8 9 10 11 

+0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year U U U U U U U U U U U U U 
1996 
1997 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1999 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2000 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2002 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2004 
2005 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2006 
2007 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2008 
2009 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2010 
2011 4.0 4.0 4.0 4.0 4.0 3.9 3.9 3.9 4.0 4.0 4.0 4.0 4.0 
2012 
2013 
2014 4.0 4.0 4.0 3.9 4.0 3.8 3.9 3.9 4.0 4.0 4.0 4.0 4.0 
2015 
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Figure B.116. Pavement management system data for section 0+0.000, direction U, of project 
2313–13 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.117. Pavement management system data for section 1+0.000, direction U, of project 
2313–13 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.118. Pavement management system data for section 2+0.000, direction U, of project 
2313–13 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.119. Pavement management system data for section 3+0.000, direction U, of project 
2313–13 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.120. Pavement management system data for section 4+0.000, direction U, of project 
2313–13 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.121. Pavement management system data for section 5+0.000, direction U, of project 
2313–13 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.122. Pavement management system data for section 6+0.000, direction U, of project 
2313–13 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.123. Pavement management system data for section 7+0.000, direction U, of project 
2313–13 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.124. Pavement management system data for section 8+0.000, direction U, of project 
2313–13 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.125. Pavement management system data for section 9+0.000, direction U, of project 
2313–13 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.126. Pavement management system data for section 10+0.000, direction U, of project 
2313–13 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.127. Pavement management system data for section 11+0.000, direction U, of project 
2313–13 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.128. Pavement management system data for section 12+0.000, direction U, of project 
2313–13 constructed in 1999. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

B-119 



 

 

    

 

              
               

   

 

       

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

              
 

              
 

 
             

               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
               

 
  

District 6 – 5507-47 

Table B.65. Measured IRI for selected sections of project 5507-47, constructed in 1992. Sections 
are indicated by their starting reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

46 46 47 48 49 50 51 46 46 47 48 49 50 51 
+0.285 +0.683 +0.000 +0.000 +0.000 +0.000 +0.000 +0.285 +0.683 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D I I I I I I I 
1992 
1994 67 59 60 73 84 96 75 64 61 58 70 83 113 
1995 91 72 69 68 82 82 99 80 78 100 82 80 101 100 
1996 94 71 61 65 81 91 105 72 67 62 58 80 86 105 
1997 73 64 54 51 61 73 84 61 61 61 54 70 75 94 
1998 79 61 53 49 63 70 84 59 61 59 54 64 75 96 
1999 77 64 52 49 59 112 79 61 56 56 52 67 106 94 
2000 82 67 58 56 67 75 85 59 56 51 49 61 75 90 
2001 80 75 62 52 83 86 95 74 63 64 64 82 107 112 
2002 82 78 67 59 88 93 103 54 69 64 65 80 109 112 
2003 93 75 64 61 81 92 100 76 68 67 68 80 99 115 
2004 89 75 61 59 78 90 103 75 71 63 66 73 92 131 
2005 98 83 70 66 82 92 108 80 65 62 64 76 94 117 
2006 92 71 58 55 73 81 95 72 61 56 59 66 85 107 
2007 97 80 67 61 80 88 105 73 60 54 58 66 86 105 
2008 103 80 70 60 80 91 108 81 76 63 64 73 91 78 
2009 98 74 63 62 79 94 108 82 66 60 64 70 92 116 
2010 96 71 58 59 74 88 107 74 61 55 57 65 86 110 
2011 111 77 62 65 80 83 126 84 74 70 68 79 102 143 
2012 133 92 72 64 88 84 133 86 70 62 64 72 89 118 
2013 126 80 64 67 81 84 129 84 68 59 61 70 85 123 
2014 124 81 63 69 81 86 132 88 76 63 64 72 88 124 
2015 106 83 71 73 84 90 123 94 86 69 69 79 94 130 
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Table B.66. Measured PQI for selected sections of project 5507-47, constructed in 1992. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

46 46 47 48 49 50 51 46 46 47 48 49 50 51 
+0.285 +0.683 +0.000 +0.000 +0.000 +0.000 +0.000 +0.285 +0.683 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D I I I I I I I 
1992 
1994 4.1 4.2 4.2 4.0 3.9 3.8 4.0 4.1 4.1 4.2 4.1 3.9 3.7 
1995 3.9 4.0 4.1 4.1 3.9 3.9 3.8 4.0 4.0 3.8 3.9 4.0 3.8 3.8 
1996 3.8 4.0 4.1 4.1 3.9 3.9 3.7 4.0 4.1 4.1 4.2 4.0 3.9 3.7 
1997 3.8 3.9 4.0 4.0 3.9 3.8 3.7 3.9 3.9 3.9 4.0 3.8 3.8 3.6 
1998 3.7 3.9 4.0 4.1 3.9 3.8 3.7 3.9 3.9 3.9 4.0 3.9 3.8 3.6 
1999 3.7 3.9 4.0 4.0 3.9 3.4 3.7 3.9 4.0 4.0 4.0 3.9 3.5 3.6 
2000 3.7 3.9 4.0 4.0 3.9 3.8 3.7 3.9 4.0 4.0 4.0 3.9 3.8 3.6 
2001 3.7 3.8 3.9 4.0 3.8 3.7 3.6 3.8 3.9 3.9 3.9 3.8 3.5 3.5 
2002 3.7 3.8 3.9 3.9 3.6 3.6 3.5 4.1 3.8 3.9 3.9 3.7 3.5 3.4 
2003 3.6 3.8 3.9 3.9 3.8 3.6 3.6 3.8 3.8 3.8 3.8 3.7 3.5 3.4 
2004 3.6 3.8 3.9 3.9 3.7 3.6 3.5 3.8 3.8 3.9 3.9 3.8 3.6 3.3 
2005 3.6 3.7 3.8 3.9 3.7 3.6 3.5 3.8 3.9 3.9 3.9 3.7 3.6 3.4 
2006 3.6 3.8 4.0 4.0 3.8 3.7 3.6 3.8 3.9 4.0 3.9 3.9 3.7 3.5 
2007 3.6 3.7 3.9 3.9 3.7 3.6 3.5 3.8 3.9 4.0 4.0 3.9 3.7 3.5 
2008 3.5 3.8 3.9 4.0 3.7 3.6 3.1 3.8 3.8 3.9 3.9 3.8 3.6 3.7 
2009 3.5 3.8 3.9 3.9 3.7 3.6 3.1 3.7 3.8 3.9 3.9 3.8 3.6 3.3 
2010 3.6 3.8 4.0 3.9 3.8 3.6 2.8 3.7 3.9 4.0 4.0 3.8 3.7 3.4 
2011 3.4 3.8 3.9 3.8 3.7 3.7 2.7 3.6 3.8 3.8 3.8 3.7 3.5 3.1 
2012 3.0 3.4 3.7 3.7 3.5 3.5 2.5 3.1 3.6 3.8 3.7 3.6 3.7 3.3 
2013 3.0 3.5 3.8 3.7 3.6 3.5 2.5 3.2 3.6 3.9 3.8 3.7 3.7 3.3 
2014 2.8 3.3 3.8 3.6 3.5 3.2 2.2 3.0 3.3 3.7 3.8 3.6 3.6 3.2 
2015 3.1 3.3 3.7 3.6 3.4 3.2 2.3 2.9 3.2 3.7 3.8 3.5 3.6 3.1 
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Table B.67. Measured RQI for selected sections of project 5507-47, constructed in 1992. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

46 46 47 48 49 50 51 46 46 47 48 49 50 51 
+0.285 +0.683 +0.000 +0.000 +0.000 +0.000 +0.000 +0.285 +0.683 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D I I I I I I I 
1992 
1994 4.2 4.4 4.4 4.1 3.9 3.7 4.1 4.3 4.3 4.4 4.2 3.9 3.4 
1995 3.8 4.1 4.2 4.2 3.9 3.9 3.6 4.0 4.0 3.6 3.9 4.0 3.6 3.6 
1996 3.7 4.1 4.3 4.3 3.9 3.8 3.5 4.1 4.2 4.3 4.4 4.0 3.9 3.5 
1997 3.6 3.8 4.0 4.1 3.9 3.6 3.4 3.9 3.9 3.9 4.0 3.7 3.6 3.2 
1998 3.5 3.9 4.1 4.2 3.8 3.7 3.4 3.9 3.9 3.9 4.0 3.8 3.6 3.2 
1999 3.5 3.8 4.1 4.1 3.9 2.9 3.5 3.9 4.0 4.0 4.1 3.8 3.0 3.2 
2000 3.4 3.8 4.0 4.0 3.8 3.6 3.4 3.9 4.0 4.1 4.1 3.9 3.6 3.3 
2001 3.5 3.7 3.9 4.1 3.6 3.4 3.3 3.7 3.8 3.9 3.9 3.6 3.1 3.0 
2002 3.5 3.6 3.8 3.9 3.4 3.3 3.1 4.2 3.7 3.8 3.8 3.5 3.0 2.9 
2003 3.3 3.7 3.9 3.9 3.6 3.3 3.2 3.7 3.7 3.7 3.7 3.5 3.1 2.9 
2004 3.3 3.7 3.9 3.9 3.6 3.3 3.1 3.7 3.7 3.8 3.8 3.6 3.2 2.7 
2005 3.2 3.5 3.7 3.8 3.5 3.3 3.0 3.6 3.8 3.8 3.8 3.5 3.2 2.9 
2006 3.3 3.7 4.0 4.0 3.7 3.5 3.2 3.7 3.8 4.0 3.9 3.8 3.4 3.0 
2007 3.2 3.5 3.8 3.9 3.5 3.3 3.0 3.7 3.8 4.0 4.0 3.8 3.4 3.0 
2008 3.1 3.6 3.8 4.0 3.6 3.3 2.9 3.6 3.7 3.9 3.8 3.6 3.3 3.5 
2009 3.1 3.6 3.8 3.8 3.5 3.2 2.9 3.5 3.7 3.8 3.8 3.7 3.2 2.8 
2010 3.2 3.7 4.0 3.9 3.7 3.3 2.9 3.7 3.8 4.0 4.0 3.8 3.4 3.0 
2011 2.9 3.7 3.9 3.8 3.6 3.5 2.7 3.4 3.6 3.7 3.7 3.5 3.1 2.5 
2012 2.5 3.4 3.7 3.8 3.3 3.4 2.5 3.4 3.7 3.8 3.8 3.6 3.4 2.8 
2013 2.5 3.6 3.9 3.7 3.5 3.4 2.6 3.5 3.7 3.9 3.9 3.7 3.4 2.8 
2014 2.6 3.5 3.9 3.7 3.5 3.3 2.5 3.4 3.5 3.8 3.8 3.7 3.3 2.7 
2015 3.1 3.5 3.7 3.7 3.4 3.2 2.7 3.2 3.4 3.7 3.7 3.5 3.2 2.6 
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Table B.68. Measured SR for selected sections of project 5507-47, constructed in 1992. Sections 
are indicated by their starting reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

46 46 47 48 49 50 51 46 46 47 48 49 50 51 
+0.285 +0.683 +0.000 +0.000 +0.000 +0.000 +0.000 +0.285 +0.683 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D I I I I I I I 
1992 
1994 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1995 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1996 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1997 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1998 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1999 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2000 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2002 4.0 4.0 4.0 3.9 3.8 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2004 4.0 4.0 4.0 4.0 3.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2005 
2006 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2007 4.0 
2008 4.0 4.0 4.0 4.0 3.9 4.0 3.3 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2009 
2010 4.0 4.0 4.0 3.9 3.9 4.0 2.7 3.8 4.0 4.0 4.0 3.9 4.0 3.9 
2011 
2012 3.5 3.4 3.8 3.7 3.7 3.6 2.5 2.9 3.5 3.9 3.7 3.7 4.0 4.0 
2013 
2014 3.1 3.2 3.7 3.6 3.5 3.2 1.9 2.7 3.1 3.7 3.9 3.6 4.0 3.7 
2015 
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Figure B.129. Pavement management system data for section 46+0.285, direction D, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.130. Pavement management system data for section 46+0.683, direction D, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.131. Pavement management system data for section 47+0.000, direction D, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.132. Pavement management system data for section 48+0.000, direction D, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.133. Pavement management system data for section 49+0.000, direction D, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.134. Pavement management system data for section 50+0.000, direction D, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.135. Pavement management system data for section 51+0.000, direction D, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.136. Pavement management system data for section 46+0.285, direction I, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.137. Pavement management system data for section 46+0.683, direction I, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.138. Pavement management system data for section 47+0.000, direction I, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.139. Pavement management system data for section 48+0.000, direction I, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.140. Pavement management system data for section 49+0.000, direction I, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.141. Pavement management system data for section 50+0.000, direction I, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.142. Pavement management system data for section 51+0.000, direction I, of project 
5507–47 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 6 – 2480-88 

Table B.69. Measured IRI for selected sections of project 
2480-88, constructed in 1998. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

13 14 15 16 17 18 19 
+0.473 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
1998 110 124 112 113 143 137 141 
1999 56 39 41 49 48 51 53 
2000 59 40 42 47 46 52 49 
2001 56 36 35 42 38 63 54 
2002 58 37 38 59 52 88 82 
2003 64 54 57 65 64 66 65 
2004 73 48 52 58 60 64 58 
2005 70 50 57 62 67 68 68 
2006 62 42 46 51 55 56 50 
2007 74 54 54 58 57 63 56 
2008 65 47 48 54 54 59 51 
2009 80 61 54 58 61 64 55 
2010 66 46 48 51 55 58 51 
2011 73 51 51 56 58 63 53 
2012 76 50 50 57 59 63 54 
2013 89 63 59 67 64 70 61 
2014 74 48 51 57 61 64 54 
2015 70 50 51 57 60 63 55 
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Table B.70. Measured PQI for selected sections of project 
2480-88, constructed in 1998. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

13 14 15 16 17 18 19 
+0.473 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
1998 3.2 3.0 3.2 3.1 2.5 3.0 2.7 
1999 4.0 4.2 4.2 4.1 4.1 4.0 4.0 
2000 3.9 4.2 4.1 4.1 4.1 4.0 4.0 
2001 4.0 4.3 4.2 4.1 4.2 3.9 4.0 
2002 3.9 4.2 4.1 3.9 4.0 3.7 3.7 
2003 3.9 4.0 3.9 3.8 3.9 3.9 3.9 
2004 3.8 4.1 4.0 3.9 3.9 3.9 4.0 
2005 3.8 4.0 3.9 3.9 3.8 3.8 3.8 
2006 3.9 4.1 4.1 4.0 3.9 4.0 4.0 
2007 3.7 4.0 4.0 3.9 3.9 3.9 4.0 
2008 3.9 4.1 4.1 4.0 4.0 4.0 4.1 
2009 3.7 3.9 3.9 3.9 3.9 3.8 3.9 
2010 3.8 4.1 4.1 4.0 3.9 3.9 4.0 
2011 3.8 4.0 4.0 3.9 3.9 3.9 4.0 
2012 3.7 4.0 4.0 3.9 3.9 3.9 4.0 
2013 3.6 3.9 3.9 3.8 3.9 3.8 3.9 
2014 3.7 4.1 4.0 3.9 3.9 3.8 4.0 
2015 3.8 4.0 4.0 3.9 3.9 3.9 4.0 
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Table B.71. Measured RQI for selected sections of project 
2480-88, constructed in 1998. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

13 14 15 16 17 18 19 
+0.473 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
1998 2.9 2.7 2.9 2.9 2.4 2.5 2.4 
1999 4.0 4.4 4.4 4.2 4.2 4.1 4.1 
2000 3.9 4.4 4.3 4.2 4.2 4.1 4.1 
2001 4.1 4.6 4.5 4.3 4.5 3.9 4.1 
2002 3.8 4.4 4.3 3.8 4.0 3.4 3.5 
2003 3.8 4.0 3.9 3.7 3.8 3.8 3.8 
2004 3.6 4.2 4.1 3.8 3.9 3.8 4.0 
2005 3.6 4.1 3.9 3.8 3.7 3.7 3.7 
2006 3.8 4.3 4.2 4.1 3.9 4.0 4.1 
2007 3.5 4.1 4.0 3.9 3.9 3.8 4.0 
2008 3.8 4.2 4.2 4.0 4.1 4.0 4.2 
2009 3.4 3.9 3.9 3.8 3.8 3.7 3.9 
2010 3.7 4.3 4.2 4.0 3.9 3.9 4.1 
2011 3.6 4.1 4.1 3.9 3.9 3.8 4.1 
2012 3.5 4.1 4.1 3.9 3.8 3.8 4.1 
2013 3.2 3.8 3.9 3.7 3.8 3.7 3.8 
2014 3.5 4.2 4.1 3.9 3.8 3.7 4.0 
2015 3.6 4.1 4.1 3.9 3.9 3.8 4.0 
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Table B.72. Measured SR for selected sections of project 
2480-88, constructed in 1998. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

13 14 15 16 17 18 19 
+0.473 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
1998 3.6 3.4 3.6 3.4 2.7 3.7 3.0 
1999 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2000 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2002 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2004 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2005 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2006 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2007 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2008 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2009 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2010 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2011 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2012 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2013 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2014 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2015 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
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Figure B.143. Pavement management system data for section 13+0.473, direction I, of project 
2480–88 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.144. Pavement management system data for section 14+0.000, direction I, of project 
2480–88 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.145. Pavement management system data for section 15+0.000, direction I, of project 
2480–88 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.146. Pavement management system data for section 16+0.000, direction I, of project 
2480–88 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.147. Pavement management system data for section 17+0.000, direction I, of project 
2480–88 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.148. Pavement management system data for section 18+0.000, direction I, of project 
2480–88 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.149. Pavement management system data for section 19+0.000, direction I, of project 
2480–88 constructed in 1998. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 6 – 2480-91 

Table B.73. Measured IRI for selected sections of project 
2480-91, constructed in 2000. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

20 21 22 23 24 25 26 
+0.113 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
2000 184 179 144 172 163 139 113 
2001 65 85 81 79 67 72 73 
2002 95 102 91 106 80 81 80 
2003 83 78 84 73 80 80 
2004 80 85 76 83 74 78 77 
2005 80 92 84 92 82 89 81 
2006 67 72 70 73 61 70 72 
2007 68 70 66 65 56 64 66 
2008 72 80 73 80 66 77 74 
2009 75 83 74 80 66 79 75 
2010 65 71 67 71 59 67 71 
2011 66 73 69 73 59 68 71 
2012 68 74 67 73 58 67 68 
2013 71 74 69 72 62 67 69 
2014 67 74 72 72 61 69 72 
2015 68 73 70 74 59 71 72 
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Table B.74. Measured PQI for selected sections of project 
2480-91, constructed in 2000. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

20 21 22 23 24 25 26 
+0.113 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
2000 2.0 1.9 2.0 2.2 2.1 2.1 2.3 
2001 3.9 3.8 3.8 3.8 4.0 3.9 3.9 
2002 3.7 3.5 3.6 3.5 3.8 3.7 3.7 
2003 3.7 3.8 3.7 3.8 3.7 3.7 
2004 3.8 3.7 3.7 3.7 3.8 3.7 3.8 
2005 3.7 3.6 3.7 3.6 3.7 3.6 3.7 
2006 3.9 3.8 3.8 3.8 4.0 3.8 3.8 
2007 3.9 3.8 3.8 3.9 4.0 3.9 3.9 
2008 3.9 3.7 3.8 3.7 3.9 3.7 3.8 
2009 3.8 3.7 3.8 3.7 3.9 3.7 3.8 
2010 3.9 3.8 3.9 3.8 4.0 3.9 3.8 
2011 3.9 3.7 3.8 3.8 4.0 3.8 3.8 
2012 3.9 3.8 3.9 3.8 4.0 3.9 3.8 
2013 3.8 3.7 3.8 3.8 3.9 3.8 3.8 
2014 3.9 3.8 3.8 3.8 3.9 3.9 3.8 
2015 3.9 3.7 3.8 3.7 4.0 3.8 3.8 
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Table B.75. Measured RQI for selected sections of project 
2480-91, constructed in 2000. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

20 21 22 23 24 25 26 
+0.113 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
2000 1.8 1.9 2.4 2.0 2.1 2.5 2.9 
2001 3.9 3.6 3.7 3.6 4.0 3.9 3.9 
2002 3.4 3.0 3.3 3.1 3.6 3.4 3.5 
2003 3.5 3.6 3.4 3.7 3.5 3.5 
2004 3.6 3.4 3.5 3.5 3.7 3.5 3.7 
2005 3.5 3.2 3.4 3.2 3.5 3.2 3.5 
2006 3.8 3.7 3.7 3.7 4.0 3.7 3.7 
2007 3.9 3.7 3.7 3.8 4.0 3.8 3.8 
2008 3.8 3.5 3.6 3.5 3.8 3.5 3.6 
2009 3.6 3.4 3.6 3.5 3.8 3.4 3.6 
2010 3.8 3.7 3.8 3.7 4.1 3.8 3.7 
2011 3.8 3.6 3.7 3.7 4.0 3.7 3.7 
2012 3.8 3.6 3.8 3.7 4.0 3.8 3.7 
2013 3.7 3.6 3.7 3.7 3.9 3.7 3.7 
2014 3.8 3.6 3.7 3.7 3.9 3.8 3.7 
2015 3.8 3.6 3.7 3.6 4.0 3.6 3.7 
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Table B.76. Measured SR for selected sections of project 
2480-91, constructed in 2000. Sections are indicated by 
their starting reference point and direction as indicated in 
the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

20 21 22 23 24 25 26 
+0.113 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year I I I I I I I 
2000 2.2 2.0 1.6 2.5 2.2 1.7 1.8 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2002 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2003 4.0 4.0 4.0 4.0 4.0 4.0 
2004 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2005 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2006 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2007 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2008 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2009 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2010 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2011 4.0 3.9 4.0 4.0 4.0 4.0 4.0 
2012 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2013 4.0 3.9 4.0 4.0 4.0 4.0 4.0 
2014 4.0 4.0 4.0 3.9 4.0 4.0 4.0 
2015 4.0 3.9 4.0 3.9 4.0 4.0 4.0 
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Figure B.150. Pavement management system data for section 20+0.113, direction I, of project 
2480–91 constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.151. Pavement management system data for section 21+0.000, direction I, of project 
2480–91 constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.152. Pavement management system data for section 22+0.000, direction I, of project 
2480–91 constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.153. Pavement management system data for section 23+0.000, direction I, of project 
2480–91 constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.154. Pavement management system data for section 24+0.000, direction I, of project 
2480–91 constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.155. Pavement management system data for section 25+0.000, direction I, of project 
2480–91 constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.156. Pavement management system data for section 26+0.000, direction I, of project 
2480–91 constructed in 2000. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 7 – 0702-98 

Table B.77. Measured IRI for selected sections of project 0702-98, constructed in 1997. Sections 
are indicated by their starting reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

134 135 136 137 138 139 140 133 134 135 136 137 138 139 140 
+0.020 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.370 +0.382 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D I I I I I I I I 
1997 
1998 63 44 65 49 47 47 49 59 59 45 60 49 48 44 49 
2000 64 47 70 54 53 51 54 70 66 49 67 60 56 49 53 
2001 61 37 89 61 54 50 68 73 72 42 76 64 61 53 56 
2002 63 37 97 62 57 54 62 91 89 50 92 79 76 62 61 
2003 87 79 98 86 84 80 91 97 97 80 96 89 84 77 80 
2004 91 79 99 88 87 81 86 96 105 86 99 95 90 83 81 
2005 97 63 90 73 73 70 76 76 95 84 99 92 88 80 79 
2006 76 59 84 66 71 68 68 80 85 86 99 96 90 82 81 
2007 79 68 90 78 78 72 77 84 91 87 100 97 92 82 80 
2008 85 71 96 85 86 80 83 85 96 69 84 79 78 66 71 
2009 112 67 98 77 81 78 83 104 116 94 109 107 104 90 90 
2010 98 80 103 89 92 86 89 98 106 82 98 94 92 80 84 
2011 118 86 114 94 98 92 91 94 104 86 105 99 104 84 87 
2012 73 69 102 78 85 79 87 109 119 88 106 99 103 82 85 
2013 87 74 103 80 86 79 86 109 136 86 105 92 100 76 80 
2014 80 108 77 84 78 88 66 123 91 112 106 105 87 88 82 
2015 80 112 87 93 85 106 82 122 88 107 98 99 81 84 83 
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Table B.78. Measured PQI for selected sections of project 0702-98, constructed in 1997. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

134 135 136 137 138 139 140 133 134 135 136 137 138 139 140 
+0.020 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.370 +0.382 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D I I I I I I I I 
1997 
1998 3.9 4.1 3.9 4.0 4.1 4.1 4.1 3.9 3.9 4.1 3.9 4.0 4.1 4.1 4.1 
2000 3.9 4.1 3.8 4.0 4.0 4.0 4.0 3.8 3.9 4.1 3.9 3.9 4.0 4.1 4.0 
2001 3.9 4.2 3.6 4.0 4.0 4.0 3.8 3.8 3.8 4.2 3.8 3.9 3.9 4.0 4.0 
2002 3.9 4.2 3.6 3.9 4.0 4.0 3.9 3.6 3.6 4.1 3.6 3.7 3.8 3.9 3.9 
2003 3.7 3.8 3.6 3.7 3.7 3.7 3.7 3.6 3.6 3.8 3.6 3.7 3.7 3.8 3.7 
2004 3.6 3.8 3.6 3.7 3.7 3.7 3.7 3.6 3.5 3.7 3.6 3.6 3.6 3.7 3.7 
2005 3.6 3.9 3.6 3.8 3.8 3.8 3.8 3.8 3.6 3.7 3.6 3.6 3.7 3.8 3.8 
2006 3.8 3.9 3.7 3.9 3.8 3.8 3.8 3.7 3.7 3.7 3.6 3.6 3.7 3.7 3.8 
2007 3.7 3.8 3.6 3.8 3.8 3.8 3.7 3.7 3.6 3.7 3.5 3.6 3.6 3.7 3.8 
2008 3.7 3.8 3.6 3.7 3.7 3.7 3.7 3.7 3.6 3.9 3.7 3.7 3.7 3.9 3.8 
2009 3.3 3.8 3.5 3.7 3.7 3.7 3.7 3.5 3.3 3.6 3.4 3.5 3.5 3.6 3.6 
2010 3.5 3.7 3.5 3.6 3.6 3.7 3.6 3.6 3.5 3.7 3.6 3.6 3.6 3.7 3.7 
2011 3.3 3.7 3.4 3.6 3.6 3.6 3.6 3.6 3.5 3.7 3.5 3.5 3.5 3.7 3.7 
2012 3.8 3.8 3.5 3.7 3.7 3.7 3.6 3.4 3.2 3.7 3.5 3.5 3.5 3.7 3.7 
2013 3.6 3.8 3.5 3.7 3.7 3.7 3.6 3.5 3.0 3.7 3.5 3.6 3.5 3.8 3.7 
2014 3.7 3.4 3.7 3.7 3.7 3.6 3.8 3.1 3.6 3.4 3.5 3.4 3.6 3.6 3.7 
2015 3.7 3.4 3.6 3.6 3.7 3.4 3.7 3.0 3.7 3.4 3.6 3.5 3.7 3.7 3.7 
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Table B.79. Measured RQI for selected sections of project 0702-98, constructed in 1997. 
Sections are indicated by their starting reference point and direction as indicated in the MnDOT 
pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

134 135 136 137 138 139 140 133 134 135 136 137 138 139 140 
+0.020 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.370 +0.382 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D I I I I I I I I 
1997 
1998 3.8 4.3 3.8 4.1 4.2 4.2 4.2 3.9 3.9 4.3 3.9 4.1 4.2 4.3 4.2 
2000 3.8 4.2 3.7 4.0 4.1 4.1 4.0 3.7 3.8 4.2 3.8 3.9 4.0 4.2 4.1 
2001 3.9 4.5 3.3 4.0 4.0 4.1 3.7 3.6 3.7 4.4 3.6 3.8 3.9 4.1 4.0 
2002 3.8 4.5 3.2 3.8 4.0 4.0 3.8 3.3 3.3 4.2 3.2 3.5 3.6 3.8 3.9 
2003 3.4 3.6 3.2 3.4 3.5 3.5 3.4 3.3 3.2 3.6 3.3 3.4 3.5 3.6 3.5 
2004 3.3 3.6 3.2 3.4 3.4 3.5 3.4 3.3 3.1 3.5 3.2 3.3 3.3 3.5 3.5 
2005 3.2 3.8 3.3 3.7 3.6 3.7 3.6 3.6 3.2 3.5 3.2 3.3 3.4 3.6 3.6 
2006 3.6 3.9 3.4 3.8 3.7 3.7 3.7 3.5 3.4 3.5 3.2 3.2 3.4 3.5 3.6 
2007 3.5 3.7 3.3 3.6 3.6 3.7 3.5 3.5 3.3 3.4 3.1 3.2 3.3 3.5 3.6 
2008 3.5 3.7 3.2 3.4 3.4 3.5 3.4 3.5 3.3 3.8 3.5 3.5 3.5 3.8 3.7 
2009 2.8 3.7 3.1 3.5 3.4 3.4 3.4 3.0 2.8 3.2 2.9 3.0 3.0 3.3 3.3 
2010 3.1 3.5 3.1 3.3 3.3 3.4 3.3 3.2 3.0 3.5 3.2 3.2 3.2 3.5 3.5 
2011 2.8 3.4 2.9 3.2 3.2 3.3 3.3 3.2 3.1 3.4 3.0 3.1 3.0 3.4 3.4 
2012 3.6 3.7 3.1 3.5 3.4 3.5 3.4 2.9 2.7 3.4 3.0 3.1 3.0 3.5 3.4 
2013 3.3 3.6 3.0 3.5 3.4 3.5 3.4 3.0 2.4 3.4 3.1 3.3 3.1 3.6 3.5 
2014 3.5 2.9 3.5 3.4 3.5 3.3 3.7 2.7 3.3 2.9 3.0 3.0 3.3 3.3 3.4 
2015 3.5 2.9 3.3 3.2 3.4 3.0 3.5 2.7 3.4 2.9 3.2 3.1 3.5 3.4 3.4 
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Table B.80. Measured SR for selected sections of project 0702-98, constructed in 1997. Sections 
are indicated by their starting reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

134 135 136 137 138 139 140 133 134 135 136 137 138 139 140 
+0.020 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.370 +0.382 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D I I I I I I I I 
1997 
1998 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2000 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2001 
2002 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2003 
2004 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2005 
2006 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2007 
2008 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2009 
2010 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2011 
2012 4.0 4.0 4.0 4.0 4.0 4.0 3.8 4.0 3.7 4.0 4.0 4.0 4.0 4.0 4.0 
2013 
2014 4.0 4.0 4.0 4.0 4.0 3.9 4.0 3.5 4.0 3.9 4.0 3.9 4.0 4.0 4.0 
2015 4.0 4.0 4.0 4.0 4.0 3.8 4.0 3.4 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
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Figure B.157. Pavement management system data for section 134+0.020, direction D, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.158. Pavement management system data for section 135+0.000, direction D, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.159. Pavement management system data for section 136+0.000, direction D, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.160. Pavement management system data for section 137+0.000, direction D, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.161. Pavement management system data for section 138+0.000, direction D, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.162. Pavement management system data for section 139+0.000, direction D, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.163. Pavement management system data for section 140+0.000, direction D, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.164. Pavement management system data for section 133+0.370, direction I, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.165. Pavement management system data for section 134+0.382, direction I, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.166. Pavement management system data for section 135+0.000, direction I, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.167. Pavement management system data for section 136+0.000, direction I, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.168. Pavement management system data for section 137+0.000, direction I, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.169. Pavement management system data for section 138+0.000, direction I, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.170. Pavement management system data for section 139+0.000, direction I, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

B-157 



 

 

 
             

               
   

 
  

Figure B.171. Pavement management system data for section 140+0.000, direction I, of project 
0702–98 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 7 – 0712-30 

Table B.81. Measured IRI for selected sections of project 0712-30, constructed in 
1992. Sections are indicated by their starting reference point and direction as 
indicated in the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_REFP) and Direction (DIR) 
28 29 30 31 32 33 34 35 36 37 

+0.242 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year U U U U U U U U U U 
1992 
1994 106 133 125 112 120 125 124 113 118 98 
1996 90 95 86 90 89 122 95 91 95 82 
1998 78 72 66 68 71 109 75 67 73 64 
2000 79 79 73 79 85 111 87 77 80 68 
2001 86 92 61 57 81 140 83 72 72 52 
2002 77 78 54 56 80 133 82 67 70 47 
2003 91 108 104 108 113 141 109 107 104 92 
2004 94 102 100 106 109 140 111 108 105 91 
2005 100 102 97 103 107 144 101 96 97 85 
2006 90 96 92 95 96 132 93 90 93 80 
2007 100 102 96 100 103 134 99 98 98 87 
2008 97 100 94 101 104 135 103 101 99 87 
2009 105 108 105 109 113 146 110 108 105 93 
2010 99 102 98 103 111 137 109 109 100 93 
2011 112 107 99 99 104 145 103 100 99 91 
2012 107 104 98 104 107 150 105 104 100 90 
2013 102 105 98 102 108 148 108 106 101 94 
2014 111 107 99 100 105 149 108 106 103 98 
2015 119 108 99 104 112 156 112 112 104 100 
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Table B.82. Measured PQI for selected sections of project 0712-30, constructed in 
1992. Sections are indicated by their starting reference point and direction as 
indicated in the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_REFP) and Direction (DIR) 
28 29 30 31 32 33 34 35 36 37 

+0.242 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year U U U U U U U U U U 
1992 
1994 3.7 3.5 3.6 3.7 3.6 3.6 3.6 3.7 3.6 3.8 
1996 3.9 3.8 3.9 3.9 3.9 3.6 3.8 3.9 3.8 3.9 
1998 3.7 3.8 3.9 3.8 3.8 3.4 3.8 3.9 3.8 3.9 
2000 3.7 3.7 3.8 3.7 3.7 3.4 3.6 3.7 3.7 3.8 
2001 3.6 3.6 4.0 4.0 3.8 3.2 3.7 3.9 3.8 4.0 
2002 3.8 3.8 4.1 4.0 3.8 3.3 3.7 3.9 3.8 4.1 
2003 3.6 3.5 3.6 3.5 3.4 3.2 3.5 3.5 3.5 3.6 
2004 3.5 3.6 3.6 3.5 3.5 3.2 3.5 3.5 3.5 3.7 
2005 3.5 3.5 3.6 3.5 3.5 3.2 3.6 3.6 3.6 3.7 
2006 3.6 3.6 3.6 3.6 3.6 3.3 3.6 3.7 3.7 3.8 
2007 3.5 3.5 3.6 3.6 3.5 3.2 3.6 3.6 3.6 3.7 
2008 3.5 3.6 3.6 3.6 3.6 3.3 3.6 3.6 3.6 3.7 
2009 3.3 3.5 3.5 3.5 3.4 3.1 3.5 3.5 3.5 3.6 
2010 3.5 3.6 3.6 3.5 3.5 3.2 3.5 3.4 3.6 3.6 
2011 3.3 3.5 3.6 3.5 3.5 3.2 3.6 3.5 3.6 3.6 
2012 3.3 3.5 3.6 3.5 3.5 3.0 3.4 3.5 3.6 3.7 
2013 3.3 3.5 3.6 3.5 3.5 3.1 3.3 3.5 3.6 3.6 
2014 3.2 3.5 3.6 3.5 3.5 2.9 3.1 3.4 3.5 3.6 
2015 3.2 3.5 3.6 3.5 3.4 2.8 3.1 3.4 3.5 3.6 
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Table B.83. Measured RQI for selected sections of project 0712-30, constructed in 
1992. Sections are indicated by their starting reference point and direction as 
indicated in the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_REFP) and Direction (DIR) 
28 29 30 31 32 33 34 35 36 37 

+0.242 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year U U U U U U U U U U 
1992 
1994 3.5 3.1 3.2 3.4 3.3 3.2 3.2 3.4 3.3 3.6 
1996 3.8 3.7 3.9 3.8 3.8 3.3 3.7 3.8 3.7 3.9 
1998 3.5 3.6 3.8 3.7 3.7 2.9 3.6 3.8 3.6 3.8 
2000 3.5 3.5 3.6 3.5 3.4 2.9 3.3 3.5 3.5 3.7 
2001 3.3 3.3 4.0 4.1 3.6 2.5 3.5 3.8 3.7 4.1 
2002 3.6 3.6 4.2 4.1 3.6 2.7 3.5 3.9 3.7 4.2 
2003 3.3 3.1 3.2 3.1 2.9 2.5 3.1 3.1 3.1 3.3 
2004 3.1 3.2 3.2 3.1 3.0 2.6 3.0 3.0 3.1 3.4 
2005 3.1 3.1 3.2 3.1 3.0 2.5 3.2 3.3 3.2 3.5 
2006 3.2 3.2 3.3 3.3 3.3 2.7 3.3 3.4 3.4 3.6 
2007 3.0 3.1 3.2 3.2 3.1 2.6 3.2 3.2 3.2 3.5 
2008 3.0 3.2 3.3 3.2 3.2 2.7 3.2 3.2 3.2 3.4 
2009 2.8 3.0 3.0 3.0 2.9 2.4 3.0 3.0 3.0 3.2 
2010 3.0 3.2 3.3 3.2 3.0 2.6 3.1 3.0 3.2 3.3 
2011 2.8 3.1 3.2 3.2 3.1 2.5 3.2 3.2 3.2 3.3 
2012 2.9 3.1 3.2 3.1 3.0 2.4 3.1 3.1 3.2 3.4 
2013 2.9 3.1 3.2 3.2 3.0 2.5 3.0 3.1 3.2 3.3 
2014 2.8 3.0 3.2 3.2 3.1 2.4 3.0 3.1 3.1 3.2 
2015 2.7 3.0 3.2 3.1 2.9 2.3 3.0 3.0 3.1 3.2 
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Table B.84. Measured SR for selected sections of project 0712-30, constructed in 
1992. Sections are indicated by their starting reference point and direction as 
indicated in the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_REFP) and Direction (DIR) 
28 29 30 31 32 33 34 35 36 37 

+0.242 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year U U U U U U U U U U 
1992 
1994 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1996 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1998 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2000 4.0 4.0 4.0 3.9 4.0 4.0 4.0 4.0 4.0 4.0 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2002 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2003 
2004 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2005 
2006 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2007 
2008 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2009 
2010 4.0 4.0 4.0 3.9 4.0 4.0 4.0 3.9 4.0 4.0 
2011 
2012 3.7 4.0 4.0 3.9 4.0 3.8 3.7 4.0 4.0 4.0 
2013 
2014 3.7 4.0 4.0 3.9 4.0 3.5 3.3 3.8 4.0 4.0 
2015 
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Figure B.172. Pavement management system data for section 28+0.242, direction U, of project 
0712–30 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.173. Pavement management system data for section 29+0.000, direction U, of project 
0712–30 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.174. Pavement management system data for section 30+0.000, direction U, of project 
0712–30 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.175. Pavement management system data for section 31+0.000, direction U, of project 
0712–30 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.176. Pavement management system data for section 32+0.000, direction U, of project 
0712–30 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.177. Pavement management system data for section 33+0.000, direction U, of project 
0712–30 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.178. Pavement management system data for section 34+0.000, direction U, of project 
0712–30 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.179. Pavement management system data for section 35+0.000, direction U, of project 
0712–30 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.180. Pavement management system data for section 36+0.000, direction U, of project 
0712–30 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.181. Pavement management system data for section 37+0.000, direction U, of project 
0712–30 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 7 – 0712-32 

Table B.85. Measured IRI for selected sections of project 0712-32, constructed in 
1994. Sections are indicated by their starting reference point and direction as 
indicated in the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
38 39 40 41 42 43 44 45 46 47 

+0.280 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year U U U U U U U U U U 
1998 70 92 72 53 52 51 48 52 49 52 
2000 72 97 75 59 56 56 52 56 54 59 
2001 72 101 97 51 57 68 52 56 59 56 
2002 70 97 92 49 47 58 50 54 48 70 
2003 89 115 96 86 77 75 72 80 77 86 
2004 90 116 98 84 76 75 72 79 77 82 
2005 91 107 96 76 77 68 67 73 69 80 
2006 85 112 83 74 70 63 61 70 62 91 
2007 89 112 89 76 73 68 64 71 66 76 
2008 88 113 98 79 74 68 63 70 67 78 
2009 94 123 100 87 82 73 70 78 74 81 
2010 89 113 99 86 82 73 69 76 73 80 
2011 94 115 102 80 76 71 69 75 71 90 
2012 93 119 105 85 80 74 69 76 74 81 
2013 92 120 104 85 80 73 67 75 73 88 
2014 94 121 104 86 79 72 68 76 72 85 
2015 96 123 108 87 80 71 67 75 73 86 
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Table B.86. Measured PQI for selected sections of project 0712-32, constructed in 
1994. Sections are indicated by their starting reference point and direction as 
indicated in the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
38 39 40 41 42 43 44 45 46 47 

+0.280 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year U U U U U U U U U U 
1994 
1996 3.8 3.7 3.8 4.0 4.0 4.1 4.1 4.1 4.1 4.0 
1998 3.8 3.6 3.8 4.0 4.0 4.0 4.1 4.0 4.1 4.0 
2000 3.8 3.6 3.8 3.9 4.0 4.0 4.0 4.0 4.0 3.9 
2001 3.8 3.4 3.6 4.0 4.0 3.8 4.0 4.0 4.0 3.8 
2002 3.8 3.5 3.6 4.1 4.1 4.0 4.1 4.0 4.1 3.8 
2003 3.6 3.3 3.6 3.6 3.8 3.8 3.8 3.8 3.8 3.7 
2004 3.6 3.3 3.6 3.7 3.8 3.8 3.8 3.8 3.8 3.7 
2005 3.6 3.4 3.6 3.7 3.8 3.9 3.9 3.8 3.8 3.7 
2006 3.6 3.4 3.7 3.8 3.8 3.9 3.9 3.9 3.9 3.7 
2007 3.6 3.3 3.6 3.7 3.8 3.9 3.9 3.8 3.9 3.8 
2008 3.6 3.3 3.5 3.7 3.8 3.9 3.9 3.9 3.9 3.8 
2009 3.5 3.2 3.5 3.6 3.7 3.8 3.8 3.7 3.7 3.7 
2010 3.6 3.3 3.5 3.6 3.7 3.8 3.9 3.8 3.8 3.7 
2011 3.5 3.3 3.5 3.7 3.8 3.8 3.8 3.8 3.8 3.6 
2012 3.5 3.1 3.4 3.6 3.7 3.7 3.8 3.8 3.8 3.7 
2013 3.6 3.1 3.4 3.6 3.7 3.7 3.8 3.8 3.8 3.6 
2014 3.5 3.1 3.4 3.6 3.7 3.8 3.8 3.8 3.8 3.7 
2015 3.5 3.0 3.3 3.6 3.7 3.8 3.8 3.8 3.7 3.7 
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Table B.87. Measured RQI for selected sections of project 0712-32, constructed in 
1994. Sections are indicated by their starting reference point and direction as 
indicated in the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
38 39 40 41 42 43 44 45 46 47 

+0.280 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year U U U U U U U U U U 
1998 3.7 3.2 3.6 4.1 4.1 4.1 4.2 4.1 4.2 4.1 
2000 3.6 3.2 3.6 3.9 4.0 4.0 4.1 4.0 4.0 3.9 
2001 3.6 2.9 3.2 4.1 4.0 3.7 4.1 4.1 4.0 3.8 
2002 3.6 3.1 3.2 4.2 4.3 4.0 4.2 4.1 4.2 3.7 
2003 3.2 2.7 3.2 3.3 3.6 3.7 3.7 3.6 3.6 3.4 
2004 3.2 2.7 3.2 3.4 3.6 3.7 3.7 3.6 3.6 3.5 
2005 3.2 2.9 3.2 3.5 3.6 3.8 3.8 3.7 3.7 3.5 
2006 3.3 2.9 3.4 3.6 3.7 3.9 3.9 3.8 3.8 3.4 
2007 3.2 2.7 3.3 3.5 3.6 3.8 3.9 3.7 3.8 3.6 
2008 3.2 2.7 3.1 3.5 3.7 3.8 3.9 3.8 3.8 3.6 
2009 3.1 2.6 3.0 3.3 3.5 3.6 3.7 3.5 3.5 3.4 
2010 3.2 2.8 3.1 3.3 3.5 3.7 3.8 3.7 3.6 3.5 
2011 3.1 2.7 3.0 3.5 3.6 3.7 3.7 3.6 3.7 3.3 
2012 3.1 2.6 3.0 3.4 3.5 3.6 3.7 3.6 3.6 3.5 
2013 3.2 2.6 3.0 3.4 3.5 3.6 3.8 3.7 3.6 3.3 
2014 3.1 2.6 3.0 3.4 3.5 3.7 3.8 3.6 3.7 3.4 
2015 3.1 2.5 2.9 3.3 3.5 3.7 3.8 3.7 3.6 3.4 
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Table B.88. Measured SR for selected sections of project 0712-32, constructed in 
1994. Sections are indicated by their starting reference point and direction as 
indicated in the MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
38 39 40 41 42 43 44 45 46 47 

+0.280 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year U U U U U U U U U U 
1994 
1996 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1998 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2000 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2002 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2003 
2004 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2005 
2006 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2007 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2008 
2009 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2010 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2011 
2012 4.0 3.8 3.9 3.9 4.0 3.8 3.9 4.0 4.0 4.0 
2013 
2014 3.9 3.7 3.8 3.9 4.0 3.9 3.9 4.0 3.9 4.0 
2015 
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Figure B.182. Pavement management system data for section 38+0.280, direction U, of project 
0712–32 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.183. Pavement management system data for section 39+0.000, direction U, of project 
0712–32 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

B-172 



 

 

 
             

               
   

 

 
             

               
   

 

Figure B.184. Pavement management system data for section 40+0.000, direction U, of project 
0712–32 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.185. Pavement management system data for section 41+0.000, direction U, of project 
0712–32 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.186. Pavement management system data for section 42+0.000, direction U, of project 
0712–32 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.187. Pavement management system data for section 43+0.000, direction U, of project 
0712–32 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.188. Pavement management system data for section 44+0.000, direction U, of project 
0712–32 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.189. Pavement management system data for section 45+0.000, direction U, of project 
0712–32 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.190. Pavement management system data for section 46+0.000, direction U, of project 
0712–32 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.191. Pavement management system data for section 47+0.000, direction U, of project 
0712–32 constructed in 1994. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 7 – 2208-35 

Table B.89. Measured IRI for selected sections of project 2208-35, 
constructed in 1992. Sections are indicated by their starting reference point 
and direction as indicated in the MnDOT pavement management system 
database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
12 13 14 15 16 17 18 19 20 

+0.619 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.141 +0.000 
Year U U U U U U U U U 
1992 
1994 138 122 122 113 96 137 124 131 148 
1996 110 98 103 96 82 111 97 134 155 
1998 70 82 80 71 65 92 80 116 120 
2000 91 84 85 75 70 103 94 116 123 
2001 91 93 81 76 70 94 78 127 146 
2002 106 95 80 79 70 94 82 127 145 
2003 106 96 100 95 91 140 123 153 176 
2004 105 85 93 87 83 118 112 156 178 
2005 114 98 99 92 86 125 118 162 182 
2006 106 88 96 83 81 110 97 150 176 
2007 118 89 95 86 86 116 110 156 187 
2008 166 
2009 98 66 96 93 89 76 70 176 188 
2010 120 80 90 87 85 72 67 163 190 
2011 105 126 109 94 92 95 89 182 207 
2012 101 76 106 97 92 94 89 185 193 
2013 112 78 95 96 91 80 70 176 209 
2014 108 99 104 96 93 99 76 180 222 
2015 125 88 103 98 96 109 80 191 206 
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Table B.90. Measured IRI for selected sections of project 2208-35, 
constructed in 1992. Sections are indicated by their starting reference point 
and direction as indicated in the MnDOT pavement management system 
database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
12 13 14 15 16 17 18 19 20 

+0.619 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.141 +0.000 
Year U U U U U U U U U 
1992 
1994 3.5 3.6 3.6 3.7 3.8 3.5 3.6 3.5 3.4 
1996 3.7 3.8 3.8 3.8 3.9 3.7 3.8 3.5 3.3 
1998 3.6 3.7 3.7 3.8 3.9 3.6 3.7 3.3 3.3 
2000 3.6 3.7 3.7 3.8 3.8 3.5 3.6 3.3 3.2 
2001 3.6 3.6 3.7 3.7 3.8 3.6 3.8 3.2 3.0 
2002 3.3 3.5 3.6 3.7 3.8 3.6 3.7 3.2 3.1 
2003 3.3 3.5 3.5 3.6 3.6 3.2 3.3 3.0 2.8 
2004 3.4 3.6 3.5 3.6 3.7 3.3 3.4 2.9 2.6 
2005 3.3 3.4 3.5 3.6 3.6 3.2 3.3 2.9 2.6 
2006 3.4 3.6 3.5 3.7 3.7 3.4 3.5 3.0 2.7 
2007 3.3 3.6 3.5 3.7 3.7 3.3 3.4 2.9 2.6 
2008 2.8 
2009 3.1 3.8 3.4 3.6 3.5 3.7 3.7 2.8 2.5 
2010 3.1 3.8 3.6 3.6 3.6 3.8 3.9 2.8 2.4 
2011 3.2 3.4 3.3 3.6 3.5 3.5 3.6 2.6 2.4 
2012 2.9 3.1 2.7 3.3 2.9 2.9 3.0 2.4 2.5 
2013 2.8 3.1 2.8 3.2 3.0 3.1 3.2 2.5 2.3 
2014 2.7 2.9 2.3 3.2 2.9 2.7 2.9 2.3 2.1 
2015 2.6 2.9 2.3 3.2 2.9 2.6 2.8 2.2 2.2 
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Table B.91. Measured RQI for selected sections of project 2208-35, 
constructed in 1992. Sections are indicated by their starting reference point 
and direction as indicated in the MnDOT pavement management system 
database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
12 13 14 15 16 17 18 19 20 

+0.619 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.141 +0.000 
Year U U U U U U U U U 
1992 
1994 3.0 3.3 3.3 3.4 3.7 3.0 3.2 3.1 2.9 
1996 3.5 3.6 3.6 3.7 3.9 3.4 3.7 3.1 2.8 
1998 3.5 3.4 3.5 3.7 3.8 3.2 3.5 2.8 2.8 
2000 3.3 3.4 3.4 3.6 3.7 3.1 3.2 2.8 2.7 
2001 3.3 3.2 3.4 3.5 3.7 3.3 3.6 2.6 2.3 
2002 3.0 3.0 3.3 3.5 3.6 3.2 3.5 2.6 2.4 
2003 3.0 3.0 3.0 3.2 3.3 2.5 2.8 2.3 2.0 
2004 2.9 3.3 3.1 3.3 3.4 2.8 2.9 2.2 1.9 
2005 2.8 2.9 3.0 3.3 3.3 2.6 2.8 2.2 1.9 
2006 2.9 3.2 3.0 3.4 3.4 2.9 3.1 2.3 1.9 
2007 2.7 3.2 3.1 3.4 3.4 2.8 2.9 2.2 1.8 
2008 2.2 
2009 3.1 3.7 3.1 3.2 3.3 3.5 3.6 2.0 1.7 
2010 2.8 3.6 3.3 3.3 3.4 3.6 3.8 2.2 1.7 
2011 3.0 2.9 2.8 3.2 3.2 3.1 3.3 1.9 1.6 
2012 3.0 3.5 2.9 3.2 3.1 3.2 3.3 1.8 1.8 
2013 2.8 3.5 3.1 3.1 3.2 3.5 3.7 1.9 1.5 
2014 2.9 3.1 3.0 3.0 3.1 3.1 3.6 1.8 1.5 
2015 2.7 3.2 3.0 3.0 3.1 2.9 3.5 1.7 1.6 
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Table B.92. Measured RQI for selected sections of project 2208-35, 
constructed in 1992. Sections are indicated by their starting reference point 
and direction as indicated in the MnDOT pavement management system 
database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
12 13 14 15 16 17 18 19 20 

+0.619 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.141 +0.000 
Year U U U U U U U U U 
1992 
1994 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1996 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1998 3.7 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2000 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2001 3.9 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2002 3.7 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2003 
2004 3.9 4.0 4.0 4.0 4.0 4.0 4.0 3.9 3.5 
2005 
2006 4.0 4.0 4.0 4.0 4.0 4.0 3.9 3.8 3.8 
2007 
2008 3.6 
2009 3.2 4.0 3.8 4.0 3.8 4.0 3.9 
2010 3.4 4.0 4.0 4.0 3.9 4.0 4.0 3.6 3.5 
2011 
2012 2.8 2.8 2.5 3.4 2.8 2.7 2.7 3.3 3.5 
2013 
2014 2.5 2.7 1.8 3.5 2.8 2.3 2.3 2.9 3.0 
2015 
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Figure B.192. Pavement management system data for section 12+0.619, direction U, of project 
2208–35 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.193. Pavement management system data for section 13+0.000, direction U, of project 
2208–35 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.194. Pavement management system data for section 14+0.000, direction U, of project 
2208–35 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.195. Pavement management system data for section 15+0.000, direction U, of project 
2208–35 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.196. Pavement management system data for section 16+0.000, direction U, of project 
2208–35 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.197. Pavement management system data for section 17+0.000, direction U, of project 
2208–35 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.198. Pavement management system data for section 18+0.000, direction U, of project 
2208–35 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.199. Pavement management system data for section 19+0.000, direction U, of project 
2208–35 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.200. Pavement management system data for section 20+0.000, direction U, of project 
2208–35 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 7 – 2208-36 

Table B.93. Measured IRI for selected sections of project 2208-36, 
constructed in 1991. Sections are indicated by their starting 
reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

20 21 22 23 24 25 26 27 
+0.282 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year U U U U U U U U 
1991 
1994 101 103 94 106 99 96 107 110 
1996 84 88 80 86 82 76 84 85 
1998 67 75 70 66 67 58 68 71 
2000 65 75 75 79 78 68 79 78 
2001 73 89 69 70 79 59 72 67 
2002 79 88 67 67 71 57 68 63 
2003 88 94 99 108 100 98 106 109 
2004 85 94 93 98 93 86 99 103 
2005 87 97 94 97 91 82 97 97 
2006 87 95 89 88 84 78 90 92 
2007 92 100 94 94 89 84 98 99 
2008 92 100 95 96 88 83 94 99 
2009 109 117 110 106 98 90 108 109 
2010 93 110 107 99 95 91 104 106 
2011 114 116 104 100 98 90 99 103 
2012 124 122 107 100 101 93 101 108 
2013 98 122 118 103 100 92 106 109 
2014 111 111 108 108 116 95 108 112 
2015 117 114 106 106 110 93 108 110 

B-186 



 

 

 

          
         

          
   

 

    
   

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

        
 

        
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         
         

 

  

Table B.94. Measured PQI for selected sections of project 2208-36, 
constructed in 1991. Sections are indicated by their starting 
reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

20 21 22 23 24 25 26 27 
+0.282 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year U U U U U U U U 
1991 
1994 3.8 3.8 3.8 3.7 3.8 3.8 3.7 3.7 
1996 3.9 3.9 4.0 3.9 3.9 4.0 3.9 3.9 
1998 3.9 3.8 3.8 3.9 3.9 4.0 3.8 3.8 
2000 3.9 3.8 3.8 3.7 3.7 3.8 3.7 3.7 
2001 3.8 3.7 3.8 3.9 3.7 4.0 3.9 3.9 
2002 3.8 3.7 3.9 3.9 3.8 4.0 3.9 3.9 
2003 3.7 3.6 3.6 3.5 3.6 3.6 3.6 3.5 
2004 3.7 3.6 3.6 3.6 3.6 3.7 3.6 3.6 
2005 3.7 3.6 3.6 3.6 3.6 3.8 3.7 3.6 
2006 3.7 3.6 3.7 3.7 3.7 3.8 3.7 3.6 
2007 3.6 3.6 3.6 3.6 3.6 3.8 3.6 3.6 
2008 3.7 3.5 3.2 3.6 3.7 3.7 3.7 3.6 
2009 3.3 3.3 3.0 3.5 3.5 3.6 3.5 3.4 
2010 3.2 3.3 3.0 3.6 3.6 3.7 3.5 3.4 
2011 3.0 3.3 3.1 3.6 3.5 3.7 3.5 3.4 
2012 2.6 3.1 2.8 3.1 3.1 3.5 3.4 3.2 
2013 2.9 3.1 2.7 3.1 3.1 3.5 3.4 3.2 
2014 2.5 2.8 2.6 2.9 2.6 3.0 3.1 2.9 
2015 2.4 2.7 2.6 3.0 2.7 3.1 3.1 2.9 
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Table B.95. Measured RQI for selected sections of project 2208-
36, constructed in 1991. Sections are indicated by their starting 
reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

20 21 22 23 24 25 26 27 
+0.282 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year U U U U U U U U 
1991 
1994 3.6 3.6 3.7 3.5 3.6 3.7 3.5 3.5 
1996 3.9 3.8 4.0 3.9 3.9 4.0 3.9 3.9 
1998 3.8 3.6 3.7 3.8 3.8 4.0 3.7 3.7 
2000 3.8 3.6 3.6 3.5 3.5 3.7 3.5 3.5 
2001 3.6 3.4 3.7 3.8 3.5 4.1 3.8 3.9 
2002 3.6 3.4 3.8 3.9 3.7 4.1 3.9 3.9 
2003 3.4 3.3 3.3 3.1 3.2 3.3 3.2 3.1 
2004 3.5 3.3 3.3 3.3 3.3 3.5 3.3 3.2 
2005 3.4 3.2 3.3 3.3 3.3 3.6 3.4 3.3 
2006 3.4 3.2 3.4 3.4 3.5 3.7 3.5 3.3 
2007 3.2 3.2 3.3 3.3 3.3 3.6 3.3 3.2 
2008 3.4 3.1 3.2 3.3 3.4 3.5 3.4 3.3 
2009 2.8 2.7 2.9 3.1 3.1 3.3 3.1 3.0 
2010 3.2 2.7 2.8 3.2 3.2 3.4 3.2 3.1 
2011 2.7 2.7 3.0 3.2 3.1 3.4 3.2 3.1 
2012 2.6 2.6 2.9 3.2 3.1 3.2 3.2 3.0 
2013 3.2 2.6 2.6 3.2 3.1 3.3 3.2 3.0 
2014 2.8 2.9 2.9 2.9 2.7 3.1 3.0 2.9 
2015 2.7 2.8 2.9 3.0 2.8 3.2 3.0 2.9 
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Table B.96. Measured SR for selected sections of project 2208-36, 
constructed in 1991. Sections are indicated by their starting 
reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

20 21 22 23 24 25 26 27 
+0.282 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year U U U U U U U U 
1991 
1994 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1996 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1998 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2000 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2002 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2003 
2004 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2005 
2006 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2007 
2008 4.0 4.0 3.2 4.0 4.0 3.9 4.0 3.9 
2009 
2010 3.3 4.0 3.2 4.0 4.0 4.0 3.8 3.8 
2011 
2012 2.6 3.6 2.8 3.0 3.2 3.8 3.7 3.4 
2013 
2014 2.2 2.7 2.4 3.0 2.6 3.0 3.3 3.0 
2015 
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Figure B.201. Pavement management system data for section 20+0.282, direction U, of project 
2208–36 constructed in 1991. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.202. Pavement management system data for section 21+0.000, direction U, of project 
2208–36 constructed in 1991. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.203. Pavement management system data for section 22+0.000, direction U, of project 
2208–36 constructed in 1991. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.204. Pavement management system data for section 23+0.000, direction U, of project 
2208–36 constructed in 1991. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.205. Pavement management system data for section 24+0.000, direction U, of project 
2208–36 constructed in 1991. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.206. Pavement management system data for section 25+0.000, direction U, of project 
2208–36 constructed in 1991. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.207. Pavement management system data for section 26+0.000, direction U, of project 
2208–36 constructed in 1991. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.208. Pavement management system data for section 27+0.000, direction U, of project 
2208–36 constructed in 1991. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 7 – 4013-41 

Table B.97. Measured IRI for selected sections Table B.98. Measured PQI for selected 
of project 4013-41, constructed in 1996. sections of project 4013-41, constructed in 
Sections are indicated by their starting 1996. Sections are indicated by their starting 
reference point and direction as indicated in reference point and direction as indicated in 
the MnDOT pavement management system the MnDOT pavement management system 
database. database. 

Beginning Reference Point (BEGIN_RFP) Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) and Direction (DIR) 

78 79 80 78 79 80 78 79 80 78 79 80 
+0.806 +0.000 +0.000 +0.806 +0.000 +0.000 +0.806 +0.000 +0.000 +0.806 +0.000 +0.000 

Year D D D I I I Year D D D I I I 
1996 1996 
1998 120 73 65 92 61 61 1998 3.3 3.8 3.9 3.6 3.9 3.9 
2000 115 75 63 94 64 66 2000 3.3 3.8 3.9 3.5 3.9 3.9 
2001 127 93 93 111 73 78 2001 3.2 3.6 3.6 3.3 3.8 3.8 
2002 148 109 79 129 87 87 2002 3.0 3.4 3.7 3.1 3.7 3.6 
2003 163 121 102 135 92 90 2003 3.0 3.3 3.5 3.1 3.7 3.6 
2004 159 117 101 136 93 97 2004 3.0 3.3 3.5 3.1 3.7 3.6 
2005 155 114 88 139 91 84 2005 3.0 3.4 3.6 2.9 3.7 3.7 
2006 143 106 86 131 83 87 2006 3.2 3.5 3.7 3.1 3.7 3.7 
2007 152 109 89 168 90 85 2007 3.1 3.5 3.6 2.9 3.7 3.7 
2008 154 125 117 139 100 109 2008 3.0 3.3 3.3 3.2 3.6 3.5 
2009 175 123 100 158 108 115 2009 2.7 3.3 3.5 3.0 3.5 3.3 
2010 170 127 122 145 101 120 2010 2.7 3.3 3.3 2.9 3.6 3.3 
2011 175 118 93 153 98 107 2011 2.7 3.3 3.6 2.8 3.6 3.4 
2012 187 131 118 156 100 105 2012 2.7 3.1 3.3 2.7 3.5 3.4 
2013 178 124 104 149 102 96 2013 2.7 3.2 3.4 2.8 3.4 3.5 
2014 178 127 114 150 106 105 2014 2.5 3.2 3.3 2.8 3.3 3.3 
2015 181 125 112 144 106 106 2015 2.5 3.2 3.3 2.9 3.3 3.3 
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Table B.99. Measured RQI for selected Table B.100. Measured SR for selected 
sections of project 4013-41, constructed in sections of project 4013-41, constructed in 
1996. Sections are indicated by their starting 1996. Sections are indicated by their starting 
reference point and direction as indicated in reference point and direction as indicated in 
the MnDOT pavement management system the MnDOT pavement management system 
database. database. 

Beginning Reference Point (BEGIN_RFP) Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) and Direction (DIR) 

78 79 80 78 79 80 78 79 80 78 79 80 
+0.806 +0.000 +0.000 +0.806 +0.000 +0.000 +0.806 +0.000 +0.000 +0.806 +0.000 +0.000 

Year D D D I I I Year D D D I I I 
1996 1996 
1998 2.8 3.6 3.8 3.2 3.9 61 1998 4.0 4.0 4.0 4.0 4.0 4.0 
2000 2.8 3.6 3.8 3.2 3.8 66 2000 4.0 4.0 4.0 3.9 4.0 4.0 
2001 2.7 3.3 3.3 2.9 3.7 78 2001 3.9 4.0 4.0 3.8 4.0 4.0 
2002 2.3 2.9 3.5 2.6 3.5 87 2002 4.0 4.0 4.0 3.7 4.0 4.0 
2003 2.2 2.8 3.1 2.6 3.4 90 2003 
2004 2.2 2.8 3.1 2.6 3.4 97 2004 4.0 4.0 4.0 3.6 4.0 4.0 
2005 2.3 2.9 3.3 2.4 3.4 84 2005 
2006 2.5 3.0 3.4 2.6 3.5 87 2006 4.0 4.0 4.0 3.7 4.0 4.0 
2007 2.4 3.0 3.3 2.2 3.5 85 2007 
2008 2.3 2.7 2.8 2.6 3.2 109 2008 3.9 4.0 4.0 4.0 4.0 4.0 
2009 1.9 2.7 3.1 2.2 3.0 115 2009 
2010 2.1 2.7 2.8 2.4 3.2 120 2010 3.5 4.0 4.0 3.5 4.0 4.0 
2011 2.1 2.8 3.2 2.3 3.2 107 2011 
2012 2.0 2.6 2.8 2.2 3.1 105 2012 3.6 3.8 3.9 3.3 3.9 3.9 
2013 2.0 2.7 3.0 2.3 3.0 96 2013 
2014 2.0 2.7 2.9 2.3 3.0 105 2014 3.1 3.9 3.7 3.4 3.6 3.7 
2015 2.0 2.7 2.9 2.4 3.0 106 2015 
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Figure B.209. Pavement management system data for section 78+0.806, direction D, of project 
4013–41 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.210. Pavement management system data for section 79+0.000, direction D, of project 
4013–41 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.211. Pavement management system data for section 80+0.000, direction D, of project 
4013–41 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.212. Pavement management system data for section 78+0.806, direction I, of project 
4013–41 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.213. Pavement management system data for section 79+0.000, direction I, of project 
4013–41 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.214. Pavement management system data for section 80+0.000, direction I, of project 
4013–41 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 7 – 5306-37 

Table B.101. Measured IRI for selected sections of project 5306-
37, constructed in 1996. Sections are indicated by their starting 
reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

12 13 14 15 16 17 18 19 
+0.478 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D D 
1996 
1997 48 42 48 42 42 51 42 46 
1999 54 51 56 52 49 60 51 66 
2001 57 44 56 49 47 67 50 61 
2002 54 37 48 41 40 54 44 35 
2003 87 83 85 89 80 99 92 86 
2004 67 63 64 68 60 77 68 68 
2005 66 62 65 65 57 75 63 67 
2006 85 82 82 83 78 92 88 85 
2007 74 67 66 72 60 77 72 71 
2008 85 86 89 87 80 96 92 89 
2009 105 107 112 109 103 118 116 112 
2010 100 99 104 100 96 110 109 106 
2011 94 87 93 90 83 99 97 94 
2012 81 84 86 84 78 96 90 87 
2013 128 96 99 98 89 104 102 100 
2014 103 112 105 99 114 115 112 95 
2015 95 102 96 92 108 105 103 91 
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Table B.102. Measured PQI for selected sections of project 5306-
37, constructed in 1996. Sections are indicated by their starting 
reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

12 13 14 15 16 17 18 19 
+0.478 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D D 
1996 
1997 4.1 4.1 4.1 4.1 4.1 4.0 4.1 4.1 
1999 4.0 4.0 4.0 4.0 4.1 3.9 4.0 3.9 
2001 4.0 4.1 4.0 4.1 4.1 3.9 4.0 3.9 
2002 4.0 4.2 4.1 4.2 4.2 4.0 4.1 4.3 
2003 3.7 3.7 3.7 3.7 3.7 3.6 3.6 3.7 
2004 3.9 3.9 3.9 3.9 3.9 3.8 3.9 3.9 
2005 3.9 3.9 3.9 3.9 4.0 3.8 3.9 3.8 
2006 3.7 3.7 3.7 3.7 3.8 3.6 3.6 3.7 
2007 3.8 3.9 3.9 3.8 3.9 3.8 3.8 3.8 
2008 3.7 3.7 3.6 3.7 3.7 3.6 3.6 3.6 
2009 3.5 3.4 3.3 3.4 3.5 3.3 3.3 3.3 
2010 3.5 3.5 3.5 3.5 3.6 3.5 3.5 3.5 
2011 3.6 3.6 3.6 3.6 3.7 3.5 3.6 3.6 
2012 3.7 3.7 3.7 3.7 3.7 3.6 3.6 3.7 
2013 3.3 3.6 3.5 3.6 3.6 3.5 3.5 3.5 
2014 3.5 3.4 3.5 3.5 3.4 3.4 3.4 3.5 
2015 3.6 3.5 3.6 3.6 3.5 3.5 3.5 3.5 
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Table B.103. Measured RQI for selected sections of project 5306-
37, constructed in 1996. Sections are indicated by their starting 
reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

12 13 14 15 16 17 18 19 
+0.478 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D D 
1996 
1997 4.2 4.3 4.2 4.3 4.3 4.1 4.3 4.2 
1999 4.0 4.1 4.0 4.1 4.2 3.9 4.1 3.8 
2001 4.0 4.3 4.0 4.2 4.2 3.8 4.1 3.9 
2002 4.1 4.5 4.2 4.4 4.4 4.1 4.3 4.6 
2003 3.4 3.4 3.4 3.4 3.5 3.2 3.3 3.4 
2004 3.8 3.8 3.8 3.8 3.9 3.6 3.8 3.8 
2005 3.8 3.8 3.8 3.8 4.0 3.6 3.8 3.7 
2006 3.4 3.4 3.4 3.4 3.6 3.3 3.3 3.4 
2007 3.6 3.8 3.8 3.7 3.9 3.6 3.6 3.7 
2008 3.4 3.4 3.3 3.4 3.5 3.2 3.3 3.3 
2009 3.0 2.9 2.8 2.9 3.0 2.8 2.8 2.8 
2010 3.1 3.1 3.0 3.1 3.2 3.0 3.0 3.0 
2011 3.2 3.3 3.2 3.3 3.4 3.1 3.2 3.2 
2012 3.5 3.4 3.4 3.4 3.5 3.2 3.3 3.4 
2013 2.7 3.2 3.1 3.2 3.3 3.1 3.1 3.1 
2014 3.0 2.9 3.0 3.1 2.9 2.9 2.9 3.0 
2015 3.2 3.1 3.2 3.3 3.0 3.0 3.0 3.0 
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Table B.104. Measured SR for selected sections of project 5306-
37, constructed in 1996. Sections are indicated by their starting 
reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

12 13 14 15 16 17 18 19 
+0.478 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year D D D D D D D D 
1996 
1997 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1999 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2002 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2004 
2005 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2006 
2007 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2008 
2009 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2010 
2011 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2012 
2013 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2014 
2015 4.0 4.0 4.0 3.9 4.0 4.0 4.0 4.0 
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Figure B.215. Pavement management system data for section 12+0.478, direction D, of project 
5306–37 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.216. Pavement management system data for section 13+0.000, direction D, of project 
5306–37 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.217. Pavement management system data for section 14+0.000, direction D, of project 
5306–37 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.218. Pavement management system data for section 15+0.000, direction D, of project 
5306–37 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.219. Pavement management system data for section 16+0.000, direction D, of project 
5306–37 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.220. Pavement management system data for section 17+0.000, direction D, of project 
5306–37 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.221. Pavement management system data for section 18+0.000, direction D, of project 
5306–37 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.222. Pavement management system data for section 19+0.000, direction D, of project 
5306–37 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 7 – 6507-04 

Table B.105. Measured IRI for Table B.106. Measured PQI for 
selected sections of project 6507-04, selected sections of project 6507-04, 
constructed in 1993. Sections are constructed in 1993. Sections are 
indicated by their starting reference indicated by their starting reference 
point and direction as indicated in the point and direction as indicated in the 
MnDOT pavement management MnDOT pavement management 
system database. system database. 

Beginning Reference Beginning Reference 
Point (BEGIN_RFP) Point (BEGIN_RFP) 
and Direction (DIR) and Direction (DIR) 

92 94 95 96 92 94 95 96 
+0.983 +0.000 +0.000 +0.000 +0.983 +0.000 +0.000 +0.000 

Year U U U U Year U U U U 
1993 1993 
1994 67 69 75 74 1994 4.0 4.1 4.0 4.0 
1996 76 79 86 83 1996 3.9 4.0 3.9 3.9 
1998 61 63 66 70 1998 3.9 3.9 3.9 3.8 
2000 60 60 63 68 2000 3.9 3.9 3.9 3.8 
2001 72 58 71 74 2001 3.7 4.0 3.9 3.8 
2002 76 56 71 72 2002 3.6 4.0 3.9 3.8 
2003 77 73 80 90 2003 3.6 3.8 3.8 3.7 
2004 87 79 83 93 2004 3.6 3.8 3.7 3.6 
2005 74 70 79 90 2005 3.8 3.8 3.8 3.7 
2006 73 70 79 87 2006 3.6 3.8 3.8 3.7 
2007 73 69 79 92 2007 3.6 3.8 3.8 3.6 
2008 79 72 80 94 2008 3.6 3.8 3.8 3.6 
2009 80 74 82 99 2009 3.5 3.8 3.7 3.5 
2010 81 76 79 94 2010 3.6 3.8 3.8 3.6 
2011 80 74 83 99 2011 3.6 3.8 3.7 3.6 
2012 86 83 85 102 2012 3.5 3.5 3.4 3.1 
2013 78 73 87 102 2013 3.6 3.6 3.3 3.1 
2014 84 75 84 100 2014 3.4 3.6 3.5 3.1 
2015 83 75 89 107 2015 3.4 3.6 3.4 3.0 
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Table B.107. Measured SR for Table B.108. Measured RQI for 
selected sections of project 6507-04, selected sections of project 6507-04, 
constructed in 1993. Sections are constructed in 1993. Sections are 
indicated by their starting reference indicated by their starting reference 
point and direction as indicated in the point and direction as indicated in the 
MnDOT pavement management MnDOT pavement management 
system database. system database. 

Beginning Reference Beginning Reference 
Point (BEGIN_RFP) Point (BEGIN_RFP) 
and Direction (DIR) and Direction (DIR) 

92 94 95 96 92 94 95 96 
+0.983 +0.000 +0.000 +0.000 +0.983 +0.000 +0.000 +0.000 

Year U U U U Year U U U U 
1993 1993 
1994 3.9 4.0 4.0 4.0 1994 4.2 4.2 4.1 4.1 
1996 3.9 4.0 4.0 4.0 1996 4.0 4.0 3.9 3.9 
1998 3.9 4.0 4.0 4.0 1998 3.9 3.8 3.8 3.7 
2000 3.9 4.0 4.0 4.0 2000 3.9 3.9 3.8 3.7 
2001 3.8 4.0 4.0 4.0 2001 3.7 4.1 3.8 3.7 
2002 3.7 4.0 4.0 4.0 2002 3.6 4.0 3.8 3.7 
2003 2003 3.6 3.7 3.6 3.4 
2004 3.9 4.0 4.0 4.0 2004 3.4 3.6 3.5 3.3 
2005 2005 3.7 3.7 3.6 3.4 
2006 3.6 4.0 4.0 4.0 2006 3.7 3.7 3.6 3.4 
2007 2007 3.7 3.7 3.6 3.3 
2008 3.6 4.0 4.0 4.0 2008 3.6 3.7 3.6 3.3 
2009 2009 3.5 3.6 3.5 3.1 
2010 3.7 4.0 4.0 4.0 2010 3.5 3.6 3.6 3.3 
2011 2011 3.6 3.6 3.5 3.2 
2012 3.6 3.7 3.3 3.2 2012 3.4 3.4 3.5 3.1 
2013 2013 3.6 3.6 3.4 3.1 
2014 3.5 3.6 3.5 3.1 2014 3.4 3.6 3.5 3.2 
2015 2015 3.4 3.6 3.4 3.0 
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Figure B.223. Pavement management system data for section 92+0.983, direction U, of project 
6507–04 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.224. Pavement management system data for section 94+0.000, direction U, of project 
6507–04 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.225. Pavement management system data for section 95+0.000, direction U, of project 
6507–04 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.226. Pavement management system data for section 96+0.000, direction U, of project 
6507–04 constructed in 1993. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 7 – 7204-13 

Table B.109. Measured IRI for selected sections of project 7204-13, 
constructed in 1992. Sections are indicated by their starting 
reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

102 10 104 105 106 107 108 109 
+0.000 3+0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year U U U U U U U U 
1992 
1994 107 84 77 73 62 71 73 89 
1996 120 87 80 75 71 77 70 89 
1998 96 73 67 66 59 65 58 66 
2000 101 72 68 66 56 61 59 71 
2001 101 125 80 73 59 72 71 76 
2002 96 76 78 79 48 58 66 62 
2003 118 82 81 79 66 78 68 86 
2004 121 84 91 86 72 77 72 95 
2005 119 80 76 76 64 75 65 80 
2006 112 74 74 74 63 73 66 82 
2007 118 77 73 76 66 77 69 82 
2008 119 80 78 80 66 78 71 86 
2009 124 83 83 84 71 84 74 93 
2010 118 82 85 82 69 78 73 95 
2011 121 82 80 81 70 85 75 96 
2012 131 90 101 94 82 90 80 103 
2013 127 84 77 84 71 89 80 84 
2014 128 87 86 86 74 90 80 94 
2015 128 86 81 88 76 99 85 90 
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Table B.110. Measured PQI for selected sections of project 7204-
13, constructed in 1992. Sections are indicated by their starting 
reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

102 10 104 105 106 107 108 109 
+0.000 3+0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year U U U U U U U U 
1992 
1994 3.5 3.9 4.0 4.0 4.1 4.0 4.0 3.9 
1996 3.4 3.9 4.0 4.0 4.0 4.0 4.1 3.9 
1998 3.3 3.8 3.9 3.9 3.9 3.9 4.0 3.9 
2000 3.3 3.8 3.8 3.9 4.0 3.9 3.9 3.8 
2001 3.2 3.2 3.8 3.8 3.9 3.8 3.8 3.6 
2002 3.3 3.7 3.7 3.7 4.0 3.9 3.7 3.9 
2003 3.1 3.6 3.7 3.7 3.7 3.7 3.7 3.6 
2004 3.0 3.6 3.6 3.7 3.7 3.7 3.5 3.6 
2005 3.0 3.7 3.7 3.7 3.8 3.7 3.6 3.7 
2006 3.2 3.7 3.8 3.8 3.8 3.8 3.6 3.7 
2007 3.1 3.7 3.8 3.7 3.8 3.7 3.6 3.7 
2008 3.1 3.6 3.7 3.7 3.8 3.7 3.6 3.6 
2009 3.0 3.6 3.6 3.6 3.7 3.6 3.6 3.5 
2010 3.0 3.6 3.7 3.7 3.8 3.7 3.5 3.6 
2011 3.0 3.6 3.7 3.7 3.7 3.6 3.4 3.5 
2012 2.8 3.4 3.5 3.6 3.6 3.6 3.4 3.4 
2013 2.8 3.4 3.7 3.7 3.7 3.6 3.4 3.6 
2014 2.8 3.5 3.6 3.6 3.7 3.6 3.4 3.5 
2015 2.8 3.5 3.7 3.6 3.6 3.5 3.3 3.5 
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Table B.111. Measured RQI for selected sections of project 7204-
13, constructed in 1992. Sections are indicated by their starting 
reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR)) 

102 10 104 105 106 107 108 109 
+0.000 3+0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year U U U U U U U U 
1992 
1994 3.5 3.9 4.0 4.1 4.3 4.1 4.1 3.8 
1996 3.3 3.8 4.0 4.1 4.1 4.0 4.2 3.8 
1998 3.2 3.6 3.8 3.8 3.9 3.8 4.0 3.8 
2000 3.1 3.6 3.7 3.8 4.0 3.9 3.9 3.7 
2001 3.0 2.5 3.6 3.7 4.0 3.7 3.8 3.3 
2002 3.1 3.5 3.5 3.5 4.2 3.9 3.7 3.8 
2003 2.7 3.3 3.4 3.5 3.7 3.4 3.7 3.3 
2004 2.7 3.3 3.2 3.4 3.6 3.5 3.6 3.2 
2005 2.7 3.4 3.5 3.5 3.8 3.5 3.7 3.4 
2006 2.8 3.5 3.6 3.6 3.8 3.6 3.7 3.4 
2007 2.7 3.4 3.6 3.5 3.7 3.4 3.6 3.4 
2008 2.7 3.3 3.5 3.5 3.7 3.5 3.6 3.3 
2009 2.5 3.2 3.3 3.3 3.6 3.3 3.5 3.1 
2010 2.7 3.3 3.4 3.4 3.7 3.4 3.6 3.2 
2011 2.6 3.3 3.4 3.4 3.6 3.3 3.5 3.1 
2012 2.5 3.2 3.0 3.2 3.4 3.2 3.4 3.0 
2013 2.5 3.3 3.4 3.4 3.6 3.2 3.4 3.3 
2014 2.5 3.2 3.3 3.3 3.6 3.2 3.5 3.2 
2015 2.5 3.2 3.4 3.3 3.5 3.0 3.3 3.2 
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Table B.112. Measured SR for selected sections of project 7204-13, 
constructed in 1992. Sections are indicated by their starting 
reference point and direction as indicated in the MnDOT pavement 
management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

102 103 104 105 106 107 108 109 
+0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 

Year U U U U U U U U 
1992 
1994 3.6 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1996 3.6 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
1998 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2000 3.5 4.0 4.0 4.0 4.0 4.0 3.9 4.0 
2001 3.5 4.0 4.0 4.0 3.8 4.0 3.8 4.0 
2002 3.5 4.0 4.0 4.0 3.8 4.0 3.8 4.0 
2003 
2004 3.4 4.0 4.0 4.0 3.9 4.0 3.5 4.0 
2005 
2006 3.6 4.0 4.0 4.0 3.9 4.0 3.6 4.0 
2007 
2008 3.6 4.0 4.0 4.0 3.9 4.0 3.7 4.0 
2009 
2010 3.4 4.0 4.0 4.0 3.9 4.0 3.4 4.0 
2011 
2012 3.2 3.6 4.0 4.0 3.8 4.0 3.4 3.9 
2013 
2014 3.1 3.8 4.0 4.0 3.8 4.0 3.4 3.8 
2015 
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Figure B.227. Pavement management system data for section 102+0.000, direction U, of project 
7204–13 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.228. Pavement management system data for section 103+0.000, direction U, of project 
7204–13 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.229. Pavement management system data for section 104+0.000, direction U, of project 
7204–13 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.230. Pavement management system data for section 105+0.000, direction U, of project 
7204–13 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.231. Pavement management system data for section 106+0.000, direction U, of project 
7204–13 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.232. Pavement management system data for section 107+0.000, direction U, of project 
7204–13 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.233. Pavement management system data for section 108+0.000, direction U, of project 
7204–13 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.234. Pavement management system data for section 109+0.000, direction U, of project 
7204–13 constructed in 1992. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 7 – 3204-59 

Table B.113. Measured IRI for selected sections of project 3204-59, constructed in 2002. 
Sections are indicated by their starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

27 29 30 31 32 33 34 35 27 29 30 
+0.885 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.885 +0.000 +0.000 

Year D D D D D D D D I I I 
2002 
2003 77 76 71 70 70 60 64 79 79 73 73 
2004 83 74 77 72 72 62 67 81 77 73 71 
2005 88 79 81 78 78 67 73 84 80 72 76 
2006 86 80 80 80 80 70 74 80 74 65 67 
2007 90 80 82 80 80 66 75 79 81 69 74 
2008 93 86 88 89 89 77 83 86 82 72 83 
2009 107 101 103 103 103 91 96 97 92 81 84 
2010 100 95 96 96 96 87 89 93 77 69 73 
2011 98 90 91 92 92 80 86 92 87 78 79 
2012 95 89 90 90 90 80 86 90 105 94 96 
2013 98 93 92 94 102 87 89 98 92 80 83 
2014 100 100 102 111 93 97 99 105 73 78 63 
2015 96 98 98 106 86 92 95 95 85 88 68 

B-219 



 

 

 
             

              
     

 

       

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

           
 

           
            
            
            
            
            
            
            
            
            
            
            
            
            

 
  

Table B.114. Measured PQI for selected sections of project 3204-59, constructed in 2002. 
Sections are indicated by their starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

27 29 30 31 32 33 34 35 27 29 30 
+0.885 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.885 +0.000 +0.000 

Year D D D D D D D D I I I 
2002 
2003 3.8 3.8 3.8 3.8 3.8 3.9 3.9 3.8 3.2 3.3 3.3 
2004 3.7 3.8 3.8 3.8 3.8 3.9 3.9 3.8 3.2 3.3 3.4 
2005 3.6 3.7 3.7 3.8 3.8 3.8 3.8 3.7 3.1 3.2 3.2 
2006 3.7 3.7 3.7 3.7 3.7 3.8 3.8 3.7 3.2 3.4 3.4 
2007 3.6 3.7 3.7 3.7 3.7 3.9 3.8 3.7 3.7 3.8 3.8 
2008 3.6 3.7 3.6 3.6 3.6 3.7 3.7 3.7 3.7 3.8 3.7 
2009 3.4 3.5 3.5 3.5 3.5 3.6 3.5 3.5 3.6 3.7 3.7 
2010 3.5 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.8 3.8 3.8 
2011 3.6 3.6 3.6 3.6 3.6 3.7 3.7 3.6 3.7 3.7 3.8 
2012 3.6 3.6 3.6 3.6 3.6 3.7 3.7 3.6 3.5 3.6 3.6 
2013 3.5 3.6 3.6 3.6 3.5 3.6 3.6 3.5 3.6 3.7 3.7 
2014 3.5 3.5 3.5 3.4 3.6 3.5 3.5 3.3 3.8 3.8 3.6 
2015 3.6 3.6 3.5 3.5 3.6 3.6 3.6 3.4 3.7 3.7 3.7 
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Table B.115. Measured RQI for selected sections of project 3204-59, constructed in 2002. 
Sections are indicated by their starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

27 29 30 31 32 33 34 35 27 29 30 
+0.885 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.885 +0.000 +0.000 

Year D D D D D D D D I I I 
2002 
2003 3.7 3.6 3.7 3.7 3.7 3.9 3.8 3.6 3.6 3.7 3.7 
2004 3.5 3.6 3.6 3.7 3.7 3.9 3.8 3.6 3.6 3.7 3.8 
2005 3.3 3.5 3.5 3.6 3.6 3.7 3.6 3.4 3.5 3.6 3.6 
2006 3.4 3.5 3.5 3.5 3.5 3.7 3.6 3.5 3.6 3.8 3.8 
2007 3.3 3.5 3.4 3.5 3.5 3.8 3.6 3.5 3.5 3.7 3.7 
2008 3.2 3.4 3.3 3.3 3.3 3.5 3.4 3.4 3.4 3.7 3.5 
2009 2.9 3.1 3.0 3.0 3.0 3.2 3.1 3.1 3.2 3.4 3.4 
2010 3.1 3.2 3.2 3.2 3.2 3.3 3.3 3.2 3.6 3.7 3.7 
2011 3.2 3.3 3.3 3.3 3.3 3.5 3.4 3.3 3.4 3.5 3.6 
2012 3.2 3.3 3.3 3.3 3.3 3.5 3.4 3.3 3.0 3.2 3.2 
2013 3.1 3.2 3.2 3.2 3.1 3.3 3.3 3.1 3.2 3.5 3.5 
2014 3.1 3.1 3.0 2.9 3.2 3.1 3.1 3.0 3.6 3.6 3.7 
2015 3.2 3.2 3.1 3.0 3.3 3.3 3.2 3.2 3.4 3.4 3.6 
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Table B.116. Measured SR for selected sections of project 3204-59, constructed in 2002. 
Sections are indicated by their starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 

27 29 30 31 32 33 34 35 27 29 30 
+0.885 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.885 +0.000 +0.000 

Year D D D D D D D D I I I 
2002 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2004 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2005 4.0 
2006 
2007 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2008 
2009 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2010 
2011 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2012 
2013 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2014 
2015 4.0 4.0 4.0 4.0 4.0 4.0 4.0 3.7 4.0 4.0 3.9 
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Figure B.235. Pavement management system data for section 27+0.885, direction D, of project 
3204–59 constructed in 2002. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.236. Pavement management system data for section 29+0.000, direction D, of project 
3204–59 constructed in 2002. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.237. Pavement management system data for section 30+0.000, direction D, of project 
3204–59 constructed in 2002. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.238. Pavement management system data for section 31+0.000, direction D, of project 
3204–59 constructed in 2002. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.239. Pavement management system data for section 32+0.000, direction D, of project 
3204–59 constructed in 2002. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.240. Pavement management system data for section 33+0.000, direction D, of project 
3204–59 constructed in 2002. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.241. Pavement management system data for section 34+0.000, direction D, of project 
3204–59 constructed in 2002. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.242. Pavement management system data for section 35+0.000, direction D, of project 
3204–59 constructed in 2002. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.243. Pavement management system data for section 27+0.885, direction I, of project 
3204–59 constructed in 2002. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.244. Pavement management system data for section 29+0.000, direction I, of project 
3204–59 constructed in 2002. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.245. Pavement management system data for section 30+0.000, direction I, of project 
3204–59 constructed in 2002. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 7 – 3204-62 

Table B.117. Measured IRI for selected sections of project 3204-62, 
constructed in 2000. Sections are indicated by their starting reference point 
and direction as indicated in the MnDOT pavement management system 
database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
19 20 21 22 23 24 25 26 27 

+0.663 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year D D D D D D D D D 
2000 
2001 
2002 49 51 49 58 53 75 67 86 57 
2003 91 88 89 93 86 106 99 108 93 
2004 84 78 80 85 79 97 88 109 91 
2005 89 82 86 91 84 103 95 113 91 
2006 89 85 81 90 80 98 90 109 87 
2007 83 79 81 84 80 94 86 107 91 
2008 91 88 86 94 86 105 97 115 93 
2009 101 100 96 106 94 113 107 124 102 
2010 99 95 89 102 89 108 102 119 96 
2011 92 87 86 94 85 105 96 118 95 
2012 87 85 86 91 85 103 94 114 92 
2013 92 89 86 97 86 103 96 115 95 
2014 93 89 100 89 106 101 118 98 107 
2015 90 87 96 87 106 98 118 97 105 
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Table B.118. Measured PQI for selected sections of project 3204-62, 
constructed in 2000. Sections are indicated by their starting reference point 
and direction as indicated in the MnDOT pavement management system 
database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
19 20 21 22 23 24 25 26 27 

+0.663 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year D D D D D D D D D 
2000 
2001 
2002 3.3 3.3 3.2 3.1 3.2 2.9 3.0 2.8 3.1 
2003 3.5 3.5 3.5 3.5 3.6 3.3 3.4 3.3 3.4 
2004 3.6 3.6 3.6 3.5 3.6 3.4 3.5 3.3 3.5 
2005 3.5 3.6 3.5 3.5 3.5 3.3 3.4 3.3 3.5 
2006 3.5 3.6 3.6 3.5 3.6 3.4 3.5 3.3 3.6 
2007 3.5 3.6 3.6 3.6 3.6 3.4 3.5 3.3 3.5 
2008 3.5 3.6 3.5 3.5 3.5 3.3 3.4 3.3 3.5 
2009 3.3 3.4 3.4 3.3 3.5 3.2 3.3 3.1 3.3 
2010 3.4 3.5 3.5 3.4 3.5 3.3 3.4 3.2 3.5 
2011 3.5 3.6 3.5 3.5 3.5 3.3 3.5 3.2 3.5 
2012 3.5 3.6 3.5 3.5 3.5 3.3 3.5 3.2 3.5 
2013 3.5 3.5 3.6 3.4 3.5 3.3 3.5 3.3 3.5 
2014 3.5 3.5 3.4 3.5 3.3 3.4 3.3 3.5 3.5 
2015 3.5 3.5 3.4 3.5 3.3 3.4 3.2 3.5 3.5 
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Table B.119. Measured RQI for selected sections of project 3204-62, 
constructed in 2000. Sections are indicated by their starting reference point 
and direction as indicated in the MnDOT pavement management system 
database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
19 20 21 22 23 24 25 26 27 

+0.663 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year D D D D D D D D D 
2000 
2001 
2002 3.7 3.7 3.6 3.5 3.6 3.2 3.4 3.1 3.5 
2003 3.1 3.1 3.1 3.0 3.2 2.8 2.9 2.7 2.9 
2004 3.2 3.3 3.2 3.1 3.2 2.9 3.1 2.7 3.0 
2005 3.0 3.2 3.1 3.0 3.1 2.7 2.9 2.7 3.1 
2006 3.1 3.2 3.2 3.1 3.3 2.9 3.1 2.8 3.2 
2007 3.1 3.3 3.2 3.2 3.2 2.9 3.1 2.7 3.1 
2008 3.1 3.2 3.1 3.0 3.1 2.8 2.9 2.7 3.1 
2009 2.8 2.9 2.9 2.7 3.0 2.6 2.7 2.4 2.8 
2010 2.9 3.0 3.1 2.9 3.1 2.8 2.9 2.6 3.0 
2011 3.0 3.2 3.1 3.0 3.1 2.7 3.0 2.6 3.0 
2012 3.1 3.2 3.1 3.0 3.1 2.8 3.0 2.6 3.0 
2013 3.0 3.1 3.2 2.9 3.1 2.8 3.0 2.7 3.0 
2014 3.1 3.1 2.9 3.1 2.8 2.9 2.7 3.0 3.0 
2015 3.1 3.1 2.9 3.1 2.8 2.9 2.6 3.0 3.0 
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Table B.120. Measured SR for selected sections of project 3204-62, 
constructed in 2000. Sections are indicated by their starting reference point 
and direction as indicated in the MnDOT pavement management system 
database. 

Beginning Reference Point (BEGIN_RFP) and Direction (DIR) 
19 20 21 22 23 24 25 26 27 

+0.663 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 +0.000 
Year D D D D D D D D D 
2000 
2001 
2002 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2004 
2005 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2006 
2007 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2008 
2009 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2010 
2011 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2012 
2013 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2014 
2015 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
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Figure B.246. Pavement management system data for section 19+0.663, direction DIU, of 
project 3204–62 constructed in 2000. Blue shaded IRI data bars indicate years when activities 
shown in the legend occurred. 

Figure B.247. Pavement management system data for section 20+0.000, direction DIU, of 
project 3204–62 constructed in 2000. Blue shaded IRI data bars indicate years when activities 
shown in the legend occurred. 
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Figure B.248. Pavement management system data for section 21+0.000, direction DIU, of 
project 3204–62 constructed in 2000. Blue shaded IRI data bars indicate years when activities 
shown in the legend occurred. 

Figure B.249. Pavement management system data for section 22+0.000, direction DIU, of 
project 3204–62 constructed in 2000. Blue shaded IRI data bars indicate years when activities 
shown in the legend occurred. 
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Figure B.250. Pavement management system data for section 23+0.000, direction DIU, of 
project 3204–62 constructed in 2000. Blue shaded IRI data bars indicate years when activities 
shown in the legend occurred. 

Figure B.251. Pavement management system data for section 24+0.000, direction DIU, of 
project 3204–62 constructed in 2000. Blue shaded IRI data bars indicate years when activities 
shown in the legend occurred. 
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Figure B.252. Pavement management system data for section 25+0.000, direction DIU, of 
project 3204–62 constructed in 2000. Blue shaded IRI data bars indicate years when activities 
shown in the legend occurred. 

Figure B.253. Pavement management system data for section 26+0.000, direction DIU, of 
project 3204–62 constructed in 2000. Blue shaded IRI data bars indicate years when activities 
shown in the legend occurred. 
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Figure B.254. Pavement management system data for section 27+0.000, direction DIU, of 
project 3204–62 constructed in 2000. Blue shaded IRI data bars indicate years when activities 
shown in the legend occurred. 
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District 8 – 4705-30 

Table B.121. Measured IRI for selected Table B.122. Measured PQI for selected 
sections of project 4705-30, constructed in sections of project 4705-30, constructed in 
1996. Sections are indicated by their starting 1996. Sections are indicated by their starting 
reference point and direction as indicated in reference point and direction as indicated in 
the MnDOT pavement management system the MnDOT pavement management system 
database. database. 

Beginning Reference Point (BEGIN_RFP) Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) and Direction (DIR) 

111 112 113 114 111 112 113 114 
+0.482 +0.000 +0.000 +0.000 +0.482 +0.000 +0.000 +0.000 

Year U U U U Year U U U U 

1996 1996 
1997 92 99 64 54 1997 3.6 3.5 3.9 4.0 
1999 94 101 68 58 1999 3.6 3.5 3.8 4.0 
2001 109 111 70 73 2001 3.4 3.3 3.8 3.8 
2002 103 106 71 70 2002 3.4 3.4 3.7 3.8 
2003 111 120 80 77 2003 3.3 3.3 3.7 3.7 
2004 113 123 88 78 2004 3.3 3.3 3.6 3.7 
2005 125 130 102 90 2005 3.2 3.2 3.5 3.6 
2006 109 115 83 76 2006 3.3 3.3 3.7 3.7 
2007 117 122 87 83 2007 3.3 3.3 3.6 3.6 
2008 114 122 87 82 2008 3.3 3.3 3.6 3.7 
2009 125 131 105 97 2009 3.2 3.2 3.5 3.5 
2010 112 120 85 83 2010 3.4 3.3 3.6 3.6 
2011 118 129 102 95 2011 3.3 3.2 3.5 3.6 
2012 122 129 101 94 2012 3.2 3.2 3.5 3.6 
2013 117 129 96 92 2013 3.3 3.2 3.6 3.6 
2014 123 133 106 100 2014 3.3 3.2 3.5 3.5 

2015 120 131 101 97 2015 3.3 3.2 3.5 3.6 
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Table B.123. Measured RQI for selected Table B.124. Measured SR for selected 
sections of project 4705-30, constructed in sections of project 4705-30, constructed in 
1996. Sections are indicated by their starting 1996. Sections are indicated by their starting 
reference point and direction as indicated in reference point and direction as indicated in 
the MnDOT pavement management system the MnDOT pavement management system 
database. database. 

Beginning Reference Point (BEGIN_RFP) Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) and Direction (DIR) 

111 112 113 114 111 112 113 114 
+0.482 +0.000 +0.000 +0.000 +0.482 +0.000 +0.000 +0.000 

Year U U U U Year U U U U 

1996 1996 
1997 3.2 3.1 3.8 4.0 1997 4.0 4.0 4.0 4.0 
1999 3.2 3.1 3.7 4.0 1999 4.0 4.0 4.0 4.0 
2001 2.9 2.8 3.6 3.6 2001 4.0 4.0 4.0 4.0 
2002 2.9 2.9 3.5 3.7 2002 
2003 2.8 2.7 3.5 3.5 2003 4.0 4.0 4.0 4.0 
2004 2.8 2.7 3.3 3.5 2004 
2005 2.6 2.6 3.1 3.3 2005 4.0 4.0 4.0 4.0 
2006 2.8 2.8 3.4 3.5 2006 
2007 2.7 2.7 3.3 3.3 2007 4.0 4.0 4.0 4.0 
2008 2.8 2.7 3.3 3.4 2008 
2009 2.6 2.5 3.0 3.0 2009 4.0 4.0 4.0 4.0 
2010 2.9 2.7 3.3 3.3 2010 
2011 2.7 2.6 3.1 3.2 2011 4.0 4.0 4.0 4.0 
2012 2.6 2.6 3.1 3.2 2012 
2013 2.7 2.6 3.2 3.2 2013 4.0 4.0 4.0 4.0 
2014 2.7 2.5 3.0 3.1 2014 

2015 2.7 2.5 3.1 3.2 2015 4.0 4.0 4.0 4.0 
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Figure B.255. Pavement management system data for section 11+0.482, direction U, of project 
4705–30 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.256. Pavement management system data for section 12+0.000, direction U, of project 
4705–30 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.257. Pavement management system data for section 13+0.000, direction U, of project 
4705–30 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.258. Pavement management system data for section 14+0.000, direction U, of project 
4705–30 constructed in 1996. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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District 8 – 6404-32 

Table B.125. Measured IRI for selected sections of project 
6404-32, constructed in 1997. Sections are indicated by their 
starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

73 74 75 76 77 78 78 
+0.691 +0.000 +0.202 +0.000 +0.000 +0.000 +0.439 

Year U U U U U U U 
1997 
1999 54 54 67 77 70 67 87 
2001 40 36 85 103 85 95 102 
2002 51 42 103 118 94 99 110 
2003 62 61 95 107 107 102 102 
2004 60 61 97 108 109 105 102 
2005 66 64 99 105 105 94 102 
2006 55 60 92 94 101 88 103 
2007 69 62 104 111 109 94 104 
2008 82 86 107 119 118 104 119 
2009 73 68 108 121 124 111 112 
2010 61 60 99 109 116 97 112 
2011 67 76 120 134 137 124 112 
2012 72 68 106 118 121 100 116 
2013 83 70 100 116 125 101 121 
2014 84 94 105 119 120 100 117 
2015 74 64 103 122 123 101 106 
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Table B.126. Measured PQI for selected sections of project 
6404-32, constructed in 1997. Sections are indicated by their 
starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

73 74 75 76 77 78 78 
+0.691 +0.000 +0.202 +0.000 +0.000 +0.000 +0.439 

Year U U U U U U U 
1997 
1999 4.0 4.0 3.9 3.7 3.8 3.9 3.6 
2001 4.2 4.1 3.7 3.5 3.7 3.6 3.5 
2002 3.9 4.1 3.6 3.3 3.6 3.5 3.4 
2003 3.8 3.8 3.6 3.5 3.5 3.5 3.5 
2004 3.9 3.8 3.7 3.6 3.5 3.5 3.5 
2005 3.8 3.8 3.6 3.5 3.5 3.6 3.5 
2006 3.9 3.8 3.7 3.6 3.6 3.7 3.5 
2007 3.8 3.8 3.6 3.5 3.4 3.6 3.5 
2008 3.7 3.8 3.5 3.4 3.3 3.5 3.4 
2009 3.7 3.8 3.5 3.3 3.2 3.4 3.4 
2010 3.8 3.8 3.6 3.5 3.3 3.6 3.4 
2011 3.8 3.8 3.5 3.4 3.3 3.5 3.4 
2012 3.7 3.8 3.6 3.4 3.3 3.6 3.4 
2013 3.7 3.8 3.6 3.3 3.2 3.6 3.3 
2014 3.6 3.8 3.5 3.3 3.2 3.5 3.4 
2015 3.7 3.8 3.5 3.3 3.3 3.6 3.4 
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Table B.127. Measured RQI for selected sections of project 
6404-32, constructed in 1997. Sections are indicated by their 
starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

73 74 75 76 77 78 78 
+0.691 +0.000 +0.202 +0.000 +0.000 +0.000 +0.439 

Year U U U U U U U 
1997 
1999 4.0 4.0 3.8 3.5 3.7 3.8 3.3 
2001 4.5 4.3 3.5 3.1 3.4 3.3 3.0 
2002 3.9 4.2 3.2 2.8 3.2 3.1 2.9 
2003 3.7 3.7 3.3 3.0 3.1 3.1 3.0 
2004 3.8 3.7 3.4 3.2 3.1 3.0 3.0 
2005 3.6 3.7 3.2 3.0 3.0 3.2 3.0 
2006 3.8 3.7 3.4 3.2 3.2 3.5 3.1 
2007 3.6 3.6 3.2 3.0 2.9 3.2 3.0 
2008 3.5 3.7 3.0 2.9 2.8 3.1 2.9 
2009 3.4 3.6 3.0 2.7 2.6 2.9 3.0 
2010 3.7 3.7 3.3 3.0 2.8 3.2 3.0 
2011 3.6 3.7 3.1 2.9 2.8 3.0 3.0 
2012 3.5 3.7 3.2 2.9 2.8 3.2 2.9 
2013 3.5 3.7 3.2 2.8 2.7 3.2 2.8 
2014 3.4 3.7 3.0 2.8 2.7 3.0 2.9 
2015 3.5 3.7 3.2 2.8 2.8 3.2 2.9 
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Table B.128. Measured SR for selected sections of project 
6404-32, constructed in 1997. Sections are indicated by their 
starting reference point and direction as indicated in the 
MnDOT pavement management system database. 

Beginning Reference Point (BEGIN_RFP) 
and Direction (DIR) 

73 74 75 76 77 78 78 
+0.691 +0.000 +0.202 +0.000 +0.000 +0.000 +0.439 

Year U U U U U U U 
1997 
1999 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2001 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2002 
2003 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2004 
2005 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2006 
2007 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2008 
2009 4.0 4.0 4.0 4.0 4.0 4.0 3.9 
2010 
2011 4.0 3.9 4.0 4.0 4.0 4.0 3.9 
2012 
2013 3.9 3.9 4.0 4.0 3.9 4.0 3.9 
2014 
2015 3.9 4.0 3.9 3.8 4.0 4.0 4.0 
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Figure B.259. Pavement management system data for section 73+0.691, direction U, of project 
6404–32 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.260. Pavement management system data for section 74+0.000, direction U, of project 
6404–32 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.261. Pavement management system data for section 75+0.202, direction U, of project 
6404–32 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.262. Pavement management system data for section 76+0.000, direction U, of project 
6404–32 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.263. Pavement management system data for section 77+0.000, direction U, of project 
6404–32 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 

Figure B.264. Pavement management system data for section 78+0.000, direction U, of project 
6404–32 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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Figure B.265. Pavement management system data for section 78+0.439, direction U, of project 
6404–32 constructed in 1997. Blue shaded IRI data bars indicate years when activities shown in 
the legend occurred. 
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