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Disclaimer 

The contents of this report reflect the views of the author or authors who are responsible 
for the facts and the accuracy of the data presented herein.  The contents do not reflect 
the official views of the North Dakota Department of Transportation or the Federal Highway 
Administration. This report does not constitute a standard, Specification, or regulation. 
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Microsurfacing Performance Evaluation 

Purpose and Need 

Microsurfacing is a polymer modified cold mix paving system that can remedy a 

broad range of pavement distresses. It can be used to repair; rutting and shoving, 

improve surface friction, and restore the road profile with minimal surface preparation.  

Traffic can be reopened to the public within hours as well. 

The current practice of the North Dakota Department of Transportation (NDDOT) 

to repair rutting or shoving in existing flexible pavements is to either mill and overlay 

these roads or to place a leveling course and then overlay the roadway. 

The NDDOT has used microsurfacing to rehabilitate flexible pavements on 

several projects. The project numbers for the previous microsurfacing projects are 

UNH-1-810(012)002, SNH-1-083(066)090, and SS-1-200(040)169.   

Project UNH-1-810(012)002 was part of experimental project ND 92-01.  It was 

located on Bismarck Expressway approximately 1,500’ west of Washington St. to 

Airport Road in all lanes. The results indicated that microsurfacing can be used to 

repair rutted Hot Bituminous Pavement (HBP). However, at busy intersections, rutting 

had returned due to start and stop traffic. Project SNH-1-083(066)090 was constructed 

between Bismarck and Wilton at RP 90.453 to RP 90.953.  Project SS-1-200(040)169 

was constructed between the Jct. at 1806 N to N Jct. of US 83, from Reference Point 

(RP) 169.942 to Reference Point (RP) 188.892.  These projects were intended to 

correct rutting and depressed cracks in the existing surface.  The ruts were leveled with 

microsurfacing and then a final layer of microsurfacing was placed over the roadway. 

Microsurfacing requires a high quality of aggregate that is not readily available in 

vast parts of the state. In certain areas, aggregate has to be hauled into the state at a 

substantial cost. The bid prices for the aggregate ranged from $20/ton to $105/ton in 

the past projects. In certain areas, microsurfacing may not be a cost effect measure. 

This research project was needed in order to evaluate the performance and cost 

effectiveness of microsurfacing. 

North Dakota Department of Transportation 1 Materials & Research Division 
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Objective 

This study will evaluate the performance and cost effectiveness of microsurfacing 

as a method to fix rutting and depressed transverse cracks in a rural highway segment. 

Scope 

A microsurfacing section and a typical overlay section were compared for this 

research project. The physical characteristics of the two sections that were compared 

are; distresses, overall surface condition, performance, rut, International Ride Index 

(IRI), and skid resistance. These physical characteristics will be evaluated by the 

Pathways van annually.  The evaluation period for this project was to be 7-years or until 

failure. The price was being incorporated with the physical properties to compare the 

microsurfacing and typical overlay section. 

Location 

The project selected for evaluation was NH-5-085(041)041.  The project was 

located in Slope County on US Highway 85 from RP 41.057 to RP 57.055 (Stark/Slope 

County Line). The project starts in Amidon and proceeds to the east and then to the 

north. The typical overlay section began in Amidon at RP 41.057 and proceeded east 

and then north to RP 51.098 for a length of 10.041 miles.  The microsurfacing section 

was the north section of the project and began at RP 51.098 and proceeded to RP 

57.005 for a length of 5.957 miles.  The location is shown in Figure 1.  

North Dakota Department of Transportation 2 Materials & Research Division 
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Project NH-5-085(041)041 
Amidon to Slope/Stark County Line 

RP 51.098 to 57.055 
Microsurfacing 

RP 41.057 to 51.098 
Overlay 

Figure 1 - Project Location. 
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Project Historical Information 

RIMS Data 

Reference Point 41.108 to Reference Point 41.378 

Components Year Depth (in) Left Shldr. 
Width (ft) 

Roadway 
Width (ft) 

Right Shldr. 
Width (ft) Oil 

Curb and Gutter 1964 - - 44.0 - -

Aggregate Base 1964 5.0 - 41.0 - -

HBP 1964 3.0 - 41.0 - 120-150 

HBP 1964 2.0 - 41.0 - 120-150 

HBP 1975 2.0 - 37.0 - 200-300 

HBP-Large Stone 1991 2.0 - 41.0 - 120-150 

Milling 1991 -2.8 - 41.0 -

HBP 1991 1.5 - 41.0 - 120-150 

Contract Chip Seal 1993 - - 41.0 - MC-3000 

Milling 2002 -2.5 - 41.0 - -

HBP 2002 2.5 8.5 24.0 8.5 PG 58-28 

Table 1 

Reference Point 41.378 to Reference Point 51.098 

Components Year Depth (in) Left Shldr. 
Width (ft) 

Roadway 
Width (ft) 

Right Shldr. 
Width (ft) Oil 

Grade 1963 - - 46 - -

Traffic Service Gravel 1963 1 - 43 - -

Aggregate Base 1964 4 - 43 - -

HBP 1964 2 - 43 - 120-150 

HBP 1964 1.5 - 24 - 120-150 

HBP 1975 1.5 - 24 - 200-300 

Drive Slope Flattening 1985 - - - - -

HBP-Large Stone 1991 2.5 - 27 - 120-150 

Milling 1991 -2.8 - 27 -

HBP 1991 1.5 - 27 - 120-150 

Safety Project 1991 - - - - -

Salvaged Aggr. Base 1991 3 5 - 5 -

Contract Chip Seal 1993 - - 27 - MC-3000 

Table 2 

North Dakota Department of Transportation 4 Materials & Research Division 
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Reference Point 51.098 to Reference Point 57.055 

Components Year Depth (in) Left Shldr. 
Width (ft) Width (ft) Right Shldr. 

Width (ft) Oil 

Grade 1963 - - 46 - -

Drive Slope Flattening 1985 - - - - -

Stabilized Base 1991 3 - 43 - -

Aggregate Base 1991 5 - 40 - -

Recycled Bituminous 
Base 

1991 6 - 36 - -

HBP-Large Stone 1991 3 - 30 - 120-150 

HBP 1991 1.5 - 27 - 120-150 

Salvaged Aggr. Base 1991 3 3.5 - 3.5 -

Safety Project 1991 - - - - -

Contract Chip Seal 1993 - - 27 - MC-3000 

Table 3 

Traffic 

Reference Point 41.378 to Reference Point 51.098 

Year Passenger Vehicle AADT Truck AADT Total Flex ESALs 

2005 1,281 273 1,554 184 
2004 1,281 273 1,554 184 
2003 1,281 273 1,554 184 
2002 766 236 1002 163 
2001 766 236 1002 163 
2000 834 186 1020 131 

Table 4 

Reference Point 51.098 to Reference Point 57.055 

Year Passenger Vehicle AADT Truck AADT Total Flex ESALs 

2005 850 300 1,150 201 
2004 850 300 1,150 201 
2003 850 300 1,150 201 
2002 575 200 775 136 
2001 575 200 775 136 
2000 688 235 923 161 

Table 5 

North Dakota Department of Transportation 5 Materials & Research Division 
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Design 

Three inches of Class 29 HBP was overlaid from RP 41.057 to 51.098 and the 

remaining project was microsurfaced from RP 51.098 to RP 57.055.  Typical sections 

can be found in Appendix A. 

Microsurfacing began with the selection of high quality materials; asphalt, 

aggregate, emulsifiers, water and additives. Portland cement, hydrated lime that is free 

of lumps, or other approved mineral additive can be combined with asphalt, and water 

to form a three-part asphalt emulsion.  These components combined together serve as 

a binder, holding the crushed aggregate together and adhering the new slurry surfacing 

to the existing surface over which it is being applied.  Special Provision 394(97) 

provides the necessary specifications that need to be followed for material properties 

and can be found in Appendix B. The mix design for the microsurfacing can be found in 

Appendix C. 

Microsurfacing categorizes the aggregate it uses into three classes.  Type I uses 

a fine aggregate mixture with a maximum sieve size of 1/8”.  Type I is used for 

maximum crack penetration and sealing in low-density/low-wear traffic areas.  Type II 

uses maximum sieve size of 1/4” and it is used on moderate to heavy traffic.  Type II is 

used for sealing, correcting moderate to severe raveling, improving oxidation, and 

improving skid resistance.  Type III uses a maximum sieve size of 3/8” and it is used 

under heavy traffic loads.  Type III corrects severe rutting and provides skid resistance 

for roadways. Type III aggregate for the microsurfacing was selected for this project.  

Table 6 provides the required gradation for a Type III aggregate. 

North Dakota Department of Transportation 6 Materials & Research Division 
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Microsurfacing Aggregate Gradation Required for Type III 

Sieve Size Percent Passing 

3/8” 100 

#4 70-90 

#8 45-70 

#16 28-50 

#30 19-34 

#50 12-25 

#100 7-18 

#200 5-15 

Table 6 
The ruts in each wheel path will receive one pass to fill in the rutting with varying 

depths. Each lane will then receive a ½” lift of microsurfacing to provide a uniform 

texture and profile across the width of the road.   

The design life for the microsurfacing is 7 years.  The design life for the 

conventional overlay is for 20 years. 

Construction 

Project NH-5-085(041)041 was constructed in 2002.  Robert Dvorak from the 

Dickinson district of the North Dakota Department of Transportation was the field 

engineer for the project. Northern Improvement Inc. from Dickinson ND was the prime 

contractor. Northern Improvement Inc. subcontracted the microsurfacing portion of the 

project out for $316,000.00 to Monarch Oil.  The bid price for the entire project was 

$1,617,918.90. 

Using the bid prices for the project, the calculated price for microsurfacing was 

$4.08 per SY ($64,627.20 per mile) and the price for the overlay was $3.62 per SY 

($85,184.00 per mile). The overlay price per mile is more expensive because the width 

of the overlay was 40’ and the microsurfacing width was 27’.  The unit price, estimated 

cost, and total cost for the project can be seen in Table 7.  The initial cost of the overlay 

and microsurfacing will be compared to the cost of the future maintenance and 

rehabilitation between the two sections. 

North Dakota Department of Transportation 7 Materials & Research Division 
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Spec 
No. 

Code 
No. Description Unit Estimated 

Quantity 
Unit 
Cost Total Cost 

230 0125 Shoulder Preparation Mile 31 $350.00 $11,165.00 

401 0150 Emulsified Asphalt Gal 6990 $0.85 $5,941.50 

409 0229 Hot Bituminous Pavement CL 29 Ton 37,905 $13.00 $492,765.00 

409 0445 PG 58-28 Asphalt Cement Ton 2,198 $155.00 $340,690.00 

409 0900 Testing Ton 37,905 $0.20 $7,581.00 

409 0910 Cored Sample EA 225 $17.00 $3,876.00 

950 9720 Aggregate For Microsurfacing Ton 3,336 $82.00 $273,552.00 

950 9721 Asphalt Emulsion for Microsurfacing Gal 88,959 $1.25 $111,198.75 

Table 7 

1st Evaluation 

Overlay 

This first evaluation took place on September 15, 2003. The overlaid section did 

not have many distresses. There were some transverse cracks beginning to appear.  

The cracks were sealed in the spring of 2003.  The ride was good. The overall 

condition of the asphalt was very good. An overall view can be seen in photo 1. 

Microsurfacing sectionOverlay Section 

Photo 1 – An overall photo of the overlay section. 

North Dakota Department of Transportation 8 Materials & Research Division 
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The maintenance cost for the overlay section in 2003 can be seen in Table 8. 

Most of the costs were Crack Pour Costs.  These costs were to repair transverse 

cracking. The crack spacing was estimated at 80 to 150 feet.  The average 

maintenance cost per mile for the overlay was $654.00.   

Maintenance Cost - Overlay Section 

Ref. Pt. Total Blade 
Patching Cost 

Crack Pour 
Cost 

Routine Roadway 
Operations Cost 

42 623 34 572 17 
43 598 9 572 17 
44 736 8 711 17 
45 728 0 711 17 
46 728 0 711 17 
47 728 0 711 17 
48 589 0 572 17 
49 573 0 556 17 
50 583 0 566 17 

Total 5,886 51 5,682 153 

Table 8 
There was no skid resistance data for 2003.  Montana Department of 

Transportation was not available to do any skid resistance testing for the NDDOT this 

year. The only skid resistance data available is from 2002.  This data was also 

available in the construction report and can be found in Appendix E. 

The Pathways van was used to determine the IRI and rut depth. The Overlay 

Road Profile Report displays the IRI broken down into the percentage good, fair, and 

poor. It also has the rut depth broken down in the same manner.  This report can be 

seen in Appendix D. 

North Dakota Department of Transportation 9 Materials & Research Division 
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Microsurfacing 
The first evaluation of the microsurfacing section took place on September 15, 

2003. The microsurfacing section did not have many distresses.  There were some 

transverse cracks beginning to appear. The cracks were sealed in the spring of 2003.  

The microsurfaced pavement rode rougher then the overlaid section.  This section also 

had some patches on the pavement. There were two patches within RP 52 to RP 53, 

one for approximately 184’ and the other was approximately 1,167’.  There was also a 

patch within RP 56 to RP 57 for about 961’. 

The pathways van was used to determine the International Roughness Index 

(IRI), ride score, and rut depth. The Microsurfacing Road Profile Report, which can be 

seen in Appendix D, displays the IRI broken down into the percentage good, fair, and 

poor. It also has the rut broken down in the same manner. 

The maintenance cost for the overlay section from 2003 can be seen in Table 9.  

Most of the costs were Crack Pour Costs.  These costs were to repair transverse 

cracking. The average maintenance cost per mile for the microsurfacing was $569.86. 

Maintenance Cost - Microsurfacing Section 

Ref. Pt. Total Blade 
Patching Cost 

Crack Pour 
Cost 

Routine Roadway 
Operations Cost 

51 571 0 554 17 
52 571 0 554 17 
53 569 0 552 17 
54 569 0 552 17 
55 569 0 552 17 
56 569 0 552 17 
57 571 0 554 17 

Total 3,989 0 3,870 119 

Table 9 
There is no skid resistance testing data for 2003.  The Montana Department of 

Transportation was not available to do any skid resistance testing for the NDDOT that 

year. 

North Dakota Department of Transportation 10 Materials & Research Division 
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Final Evaluation 

Overlay 

This final evaluation took place on November 18, 2004.  The overlaid section did 

not have many distresses on it. The transverse crack spacing was approximately 75’.  

The ride appeared to be good and the overall condition of the asphalt was very good.  

An over all view can be seen in photo 3. 

Microsurfacing Section 

Overlay Section 

Photo 3 

The maintenance cost for the overlay section in 2005 can be seen in Table 10. 

The majority of the costs are for crack sealing.  The average maintenance cost per mile 

for the overlay was $2,362. 

North Dakota Department of Transportation 11 Materials & Research Division 
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2005 Maintenance Cost – Overlay Section 

Ref. Pt. Total Blade 
Patching 

Hand 
Patching 

Scotch 
Patching 

Crack 
Pour 

Seal 
Coat 

Shoulder 
Repair 

Roadway 
Milling 

Roadway 
Operation 

42 $2,008 $154 $178 $4 $1,153 $11 $122 $0 $386 
43 1,955 129 161 4 1,153 0 122 0 386 
44 2,123 137 163 4 1,303 0 122 0 394 
45 2,117 128 163 4 1,306 0 122 0 394 
46 3,556 128 163 4 1,306 0 1,561 0 394 
47 3,552 128 163 4 1,302 0 1,561 0 394 
48 1,966 128 163 4 1,155 0 122 0 394 
49 1,950 128 163 4 1,139 0 122 0 394 
50 2,026 128 163 4 1,149 0 122 59 401 

Total $21,253 $1,188 $1,480 $36 $10,966 $11 $3,976 $59 $3,537 

Table 10 
The skid resistance was measured by the Montana Department of 

Transportation. The average skid resistance for the overlay section was 46.4; this is a 

decrease from 51.9 measured in 2002.  In Appendix E the test results can be seen for 

the years of 2002 and 2004. 

The rut depth and IRI are two very important factors for the evaluation of this 

project. Chart 1 through Chart 4, shows the IRI and rut depth for overlay and 

microsurfacing section in the northbound and southbound direction.  The Overlay Road 

Profile Report displays the IRI broken down into the percentage good, fair, and poor.  It 

also has the rut depth broken down in the same manner. This report can be seen in 

Appendix D. 

North Dakota Department of Transportation 12 Materials & Research Division 
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Microsurfacing 
The Microsurfacing section was evaluated on November 18, 2004 and also again 

on May 9, 2006. The microsurfacing section had depressed cracks and a crack spacing 

of approximately 40’. The microsurfacing section did not ride as smoothly as the 

overlay section. There was also some alligator cracking in the wheel paths. 

The maintenance cost for the overlay section in 2005 can be seen in Table 11. 

The majority of the costs are for blade patching.  The average maintenance cost per 

mile for the overlay was $14,621. 

2005 Maintenance Cost – Microsurfacing Section 

Ref. Pt. Total Blade 
Patching 

Hand 
Patching 

Scotch 
Patching 

Crack 
Pour 

Shoulder 
Repair 

Roadway 
Milling 

Roadway 
Operation 

51 $5,644 $1,799 $163 $4 $1,138 $1,862 $277 $401 
52 12,391 7,982 461 4 1,138 2,128 277 401 
53 17,480 13,026 483 4 1,135 2,152 277 403 
54 20,442 15,377 1,094 4 1,135 2,152 277 403 
55 17,775 12,057 333 4 1,135 3,567 277 402 
56 17,694 11,997 312 4 1,135 3,567 277 402 
57 10,924 4,743 885 20 2,582 2,151 59 484 

Total $102,350 $66,981 $3,731 $44 $9,398 $17,579 $1,721 $2,896 

Table 11 
The average skid resistance for the microsurfacing was 49.4; this is a decrease 

from 59.5 measured in 2002.  In Appendix E the test results can be seen for the years 

of 2002 and 2004. 

The IRI and the rut depth for the whole project can be seen in charts 1 through 4.  

The microsurfacing section did not perform well compared to the overlay section.  The 

IRI and rut returned to similar scores prier to the rehab.  In May 9, 2006 evaluation the 

roadway appeared to still be rutting.  The HBP in between the wheel paths appeared to 

shoving. This was determined by using a straight edge to show that the lanes were 

crowned in the center of the lanes. 

North Dakota Department of Transportation 15 Materials & Research Division 
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Summary 

The results from the Pathways van indicate that the overlay section is performing 

better then the microsurfacing.  The overlay section also rides better then the 

microsurfacing section in a typical vehicle. Table 12 displays the average score for the 

IRI, Ride, and Rut for the entire project.  The IRI and RIDE have decreased slightly from 

the previous evaluation. The IRI increased from 65.3 to 73.3 inches per mile for the 

overlay section and the microsurfacing section increased from 83.9 to 87.7 inches per 

mile. The RIDE for the overlay section decreased from 3.9 to 3.72 and the 

microsurfacing decreased from 3.52 to 3.26.  The rut scores remained the same for the 

overlay section at 0.10 inches and decreased slightly for the microsurfacing section 

from 0.29 inches to 0.24 inches. 

In general Microsurfacing is a fix for a roadway that has rutting, but for the 

pavement and base need to be done rutting for the Microsurfacing to work.  In this 

project the microsurfacing clearly preformed worse then the overlay.  The reason for 

microsurfacing’s poor performance may be caused by the roadway continuing to rut.   

Distress 
International Roughness 

Index (IRI) Ride Score Rut Depth (inches) 

Section Overlay Microsurfacing Overlay Microsurfacing Ov erlay Microsur facing 

Before 
Construction 

RIMS score 96.90 94.50 3.22 3.27 0.18 0.29 

After 
Construction 

RIMS score 53.00 66.50 4.18 3.87 0.07 0.10 

± % 
Improvement 45.3% 29.6% 29.8% 18.3% 61.1% 65.5% 

First 
Evaluation 

RIMS score 65.30 83.90 3.90 3.52 0.10 0.29 

± % 
Improvement -23.2% -26.2% -6.7% -9.0% -42.9% -190.0% 

Final 
Evaluation 

RIMS score 
73.25 87.71 3.72 3.26 0.1 0.24 

± % 
Improvement -12.2% -4.5% -4.6% -7.4% 0.0% 17.2% 

Table 12 

North Dakota Department of Transportation 16 Materials & Research Division 
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Recommandation 

The microsurfacing section of this research project did not perform as expected.  

It may have failed because it appears the pavement is continuing to rut.  This makes it 

difficult to make a valid decision on the effectiveness of the microsurfacing slurry 

product. The objective of this project was not met because the pavement was still 

rutting. Due to the pavement continuing to rut it is difficult to determine if the poor 

performance of the microsurfacing section was caused by the microsurfacing slurry of 

the rutting of the pavement. An evaluation of another microsurfacing slurry project 

would be recommended to provide the proper recommendation of the performance of 

microsurfacing slurry. 

North Dakota Department of Transportation 17 Materials & Research Division 
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NDDOT US Highway 85 
Road Profile Report of 03/14/2002 

From To Dir IRI LWP 
in/mile 

IRI RWP 
in/mile IRI Avg 

% of Mile 
with Good 

IRI 
% Fair IRI % Poor IRI 

Average Rut 
Depth 
Inches 

% of mile 
with Rut 
.25 to .37 

% Rut .38 
to .49 

% Rut > 
.50" Ride Index 

41 42 N 98 130 114 42.1 11.8 20.5 0.23 26.6 5.2 1.8 2.86 
42 43 N 100 163 131 40.0 17.2 25.1 0.27 39.4 7.2 2.6 2.52 
43 44 N 78 119 98 44.8 16.6 14.3 0.18 11.4 1.3 0.0 3.18 
44 45 N 81 122 101 46.4 17.0 14.1 0.20 19.4 4.7 2.2 3.12 
45 46 N 71 87 79 50.9 13.1 7.7 0.15 4.3 0.0 0.0 3.60 
46 47 N 77 82 79 52.6 15.8 7.1 0.11 1.8 0.0 0.0 3.59 
47 48 N 85 99 92 53.7 19.9 11.2 0.14 8.6 0.2 0.2 3.32 
48 49 N 84 102 93 52.6 16.8 12.4 0.20 26.1 2.0 0.2 3.30 
49 50 N 92 105 98 51.8 15.4 15.2 0.19 16.5 0.8 0.0 3.18 
50 51 N 89 95 92 50.4 17.7 10.6 0.19 19.1 8.4 5.2 3.32 
51 52 N 91 99 95 53.9 20.5 12.0 0.28 4.7 7.0 23.3 3.26 
52 53 N 94 104 99 48.0 20.9 12.2 0.41 3.4 6.4 39.8 3.17 
53 54 N 77 94 85 51.7 17.3 8.3 0.35 14.4 17.2 27.9 3.46 
54 55 N 101 125 113 47.0 16.8 21.5 0.28 42.8 12.7 3.3 2.88 
55 56 N 91 102 96 52.8 18.1 12.2 0.37 6.3 16.6 35.4 3.23 
56 57 N 100 114 107 48.3 23.4 18.6 0.37 15.6 19.9 33.0 3.01 
57 58 N 76 82 79 53.6 9.3 10.2 0.12 6.4 0.0 0.0 3.60 

58 57 S 82 94 88 48.9 9.9 12.4 0.07 3.6 0.0 0.0 3.41 
57 56 S 94 125 109 52.3 21.6 16.2 0.42 21.4 21.5 33.5 2.95 
56 55 S 91 103 97 44.5 21.5 13.0 0.34 23.5 12.8 23.6 3.21 
55 54 S 94 128 111 49.3 15.7 21.2 0.30 60.3 12.3 2.2 2.92 
54 53 S 86 91 88 48.9 19.9 10.7 0.38 12.2 9.0 36.1 3.40 
53 52 S 73 87 80 44.5 11.1 10.7 0.22 10.8 13.8 14.0 3.58 
52 51 S 82 82 82 54.0 15.8 7.0 0.30 7.8 8.0 23.2 3.54 
51 50 S 85 91 88 56.0 16.2 10.2 0.19 20.5 5.4 2.1 3.41 
50 49 S 79 111 95 47.9 21.4 9.8 0.25 38.5 3.7 0.2 3.26 
49 48 S 82 112 97 50.0 18.6 12.3 0.15 6.3 0.0 0.0 3.21 
48 47 S 95 103 99 47.6 21.3 14.3 0.13 1.9 0.4 0.0 3.17 
47 46 S 80 84 82 49.9 17.9 8.0 0.15 3.4 0.4 0.2 3.54 
46 45 S 77 87 82 52.8 13.9 8.5 0.13 0.8 0.0 0.0 3.54 
45 44 S 81 97 89 49.8 13.2 12.6 0.14 3.7 0.9 0.0 3.38 
44 43 S 82 106 94 49.9 11.7 13.3 0.18 7.8 0.4 0.0 3.28 
43 42 S 93 135 114 43.5 12.4 21.0 0.22 24.7 3.0 1.1 2.86 
42 41 S 101 123 112 48.1 14.7 20.1 0.18 20.2 2.1 1.0 2.90 

Average 86.53 105.38 95.82 0.23 3.24 
Std. Dev. 8.57 18.33 12.44 0.09 0.26 
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NDDOT US Highway 85 
Road Profile Report of 09/16/2002 

From To Dir IRI LWP 
in/mile 

IRI RWP 
in/mile IRI Avg 

% of Mile 
with Good 

IRI 
% Fair IRI % Poor IRI 

Average Rut 
Depth 
Inches 

% of mile 
with Rut 
.25 to .37 

% Rut .38 
to .49 

% Rut > 
.50" Ride Index 

41 42 N 61 69 65 44.8 7.9 4.3 0.08 1.1 0.0 0.0 3.91 
42 43 N 47 59 53 43.1 3.6 0.1 0.08 0.0 0.0 0.0 4.18 
43 44 N 48 59 53 40.6 4.3 0.2 0.09 0.0 0.0 0.0 4.17 
44 45 N 48 58 53 43.3 3.4 0.5 0.08 0.0 0.0 0.0 4.18 
45 46 N 47 57 52 41.9 3.7 0.2 0.09 0.0 0.0 0.0 4.20 
46 47 N 46 54 50 39.3 3.0 0.2 0.09 0.0 0.0 0.0 4.25 
47 48 N 53 61 57 50.3 5.3 0.2 0.06 0.0 0.0 0.0 4.09 
48 49 N 56 67 61 49.3 5.5 2.4 0.06 0.0 0.0 0.0 3.99 
49 50 N 46 53 49 39.3 1.5 0.2 0.05 0.0 0.0 0.0 4.26 
50 51 N 48 54 51 10.2 3.4 0.0 0.06 0.0 0.0 0.0 4.22 
51 52 N 65 68 66 54.1 7.7 3.3 0.14 15.4 4.5 0.0 3.88 
52 53 N 66 78 72 56.1 10.6 5.1 0.12 7.0 0.6 0.0 3.76 
53 54 N 65 68 66 58.0 8.8 3.4 0.07 0.4 0.2 0.0 3.88 
54 55 N 54 59 56 44.8 5.4 0.8 0.06 0.0 0.0 0.0 4.10 
55 56 N 60 71 65 54.7 8.6 2.3 0.08 1.3 0.0 0.0 3.90 
56 57 N 68 72 70 59.8 9.4 3.3 0.13 8.4 2.3 0.2 3.80 
57 58 N 80 77 78 57.6 6.0 8.2 0.13 5.7 0.0 0.0 3.61 

58 57 S 90 93 91 51.3 11.3 11.4 0.06 0.0 0.0 0.0 3.33 
57 56 S 68 71 69 59.8 9.7 3.5 0.08 0.6 0.2 0.0 3.81 
56 55 S 56 63 59 51.6 5.4 1.5 0.07 0.4 0.0 0.0 4.03 
55 54 S 49 58 53 36.7 4.9 0.7 0.10 2.7 0.0 0.0 4.17 
54 53 S 59 66 62 54.4 7.0 2.5 0.10 3.4 0.2 0.0 3.97 
53 52 S 64 69 66 56.1 10.4 2.2 0.13 7.9 2.6 0.0 3.88 
52 51 S 55 61 58 43.9 6.1 1.9 0.09 2.3 1.2 0.0 4.07 
51 50 S 46 56 51 39.7 4.5 0.2 0.05 0.0 0.0 0.0 4.22 
50 49 S 40 48 44 27.3 0.8 0.0 0.06 0.0 0.0 0.0 4.38 
49 48 S 46 51 48 29.5 1.8 1.5 0.07 0.0 0.0 0.0 4.28 
48 47 S 51 54 52 37.4 2.7 1.0 0.10 0.0 0.0 0.0 4.19 
47 46 S 53 54 53 42.7 4.5 0.7 0.06 0.0 0.0 0.0 4.17 
46 45 S 45 49 47 30.5 2.2 0.0 0.05 0.0 0.0 0.0 4.32 
45 44 S 51 55 53 44.4 3.2 0.4 0.07 0.0 0.0 0.0 4.18 
44 43 S 50 56 53 46.0 3.1 0.3 0.09 0.0 0.0 0.0 4.18 
43 42 S 45 50 47 32.7 2.4 0.0 0.09 0.0 0.0 0.0 4.30 
42 41 S 65 68 66 48.0 6.5 4.3 0.08 0.6 0.0 0.0 3.88 

Average 55.62 61.94 58.50 0.08 4.05 
Std. Dev. 10.85 9.73 10.08 0.02 0.23 
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NDDOT US Highway 85 
Road Profile Report of 6/28/2004 

From Ref 
Pt To Ref Pt Direction  IRI LWP 

in/mile
 IRI RWP 
in/mile

 IRI AVG 
in/mile 

% of Mile 
With Good 

IRI 

% of Mile 
With Fair 

IRI 

% of Mile 
With Poor 

IRI 

Average Rut 
Depth 
Inches 

% of Mile 
With Rut 
.25 to .37 

% of Mile 
With Rut 
>38 to .49 

% of Mile 
with Rut 
≥ .50 

Ride Score 

41 42 N 80 81 80 59.4 7.9 6 0.16 9.6 0.9 0.3 3.57 
42 43 N 62 75 68 64.4 4.7 0 0.1 1.2 0 0 3.83 
43 44 N 63 71 67 61.4 5.7 0 0.07 0 0 0 3.87 
44 45 N 63 70 66 54.1 6.8 1.2 0.12 0 0 0 3.88 
45 46 N 59 64 61 55.4 1.9 0.9 0.11 0 0 0 3.99 
46 47 N 54 57 55 47.6 1.8 0 0.1 0 0 0 4.12 
47 48 N 65 73 69 66 6.2 0.3 0.09 0 0 0 3.82 
48 49 N 72 86 79 61.8 9.5 3.3 0.12 3.5 0 0 3.6 
49 50 N 60 69 64 65.5 3 0.3 0.08 1.8 0 0 3.92 
50 51 N 62 68 65 65.8 2.5 0.9 0.1 0 0 0 3.91 
51 52 N 81 89 85 68.2 10.2 4.7 0.3 47.6 17.3 7.3 3.47 
52 53 N 81 95 88 64.7 9.3 6 0.24 38.9 7.1 1.7 3.41 
53 54 N 87 96 91 69.7 12.6 7.2 0.24 43.4 0.6 0 3.33 
54 55 N 77 88 82 65.5 12.9 3.4 0.22 35.7 1.5 0 3.53 
55 56 N 84 89 86 67.8 15.3 5 0.24 55.1 5.2 0 3.44 
56 57 N 87 93 90 66.5 18.3 4.9 0.28 37.7 17.1 7.1 3.36 
57 58 N 100 100 100 62.1 6.8 14.6 0.18 18.4 4 0 3.15 

57 56 S 79 89 84 67.1 15.3 4.8 0.27 44.6 16.7 0.6 3.49 
56 55 S 70 84 77 69.4 10.1 1.5 0.34 62.3 21.4 1.2 3.65 
55 54 S 66 81 73 70.3 7.5 1.6 0.38 40.8 47.7 0.3 3.72 
54 53 S 74 86 80 67.2 10.1 4.1 0.36 71.7 11 0.8 3.58 
53 52 S 80 83 81 58.8 7.8 6.4 0.21 16.8 4.7 3.9 3.55 
52 51 S 72 76 74 56.5 8.8 3.7 0.35 52.9 20 5.1 3.71 
51 50 S 56 73 64 64.5 5 0 0.12 0 0 0 3.92 
50 49 S 48 58 53 45 2.8 0 0.12 0 0 0 4.18 
49 48 S 57 67 62 50.9 3.1 2.3 0.1 0 0 0 3.98 
48 47 S 60 66 63 60.7 2.2 0.3 0.05 0 0 0 3.96 
47 46 S 61 61 61 58.9 3.8 0 0.09 3.8 1.2 0 4 
46 45 S 57 59 58 50.7 3.6 0.6 0.1 0 0 0 4.07 
45 44 S 65 71 68 61.3 5.3 0.9 0.09 0 0 0 3.84 
44 43 S 60 72 66 62 5.2 0 0.04 0 0 0 3.89 
43 42 S 56 65 60 55.8 2.9 0.3 0.05 0 0 0 4.01 
42 41 S 74 81 77 60.5 5.7 5.6 0.09 6.8 0 0 3.63 

Average 68.85 76.85 72.64 0.17 3.74 
Std. Dev. 11.87 11.89 11.67 0.10 0.26 
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NDDOT US Highway 85 
Road Profile Report of 10/18/2005 

From Ref Pt To Ref Pt Direction  IRI LWP 
in/mile

 IRI RWP 
in/mile

 IRI AVG 
in/mile 

% of Mile 
With Good 

IRI 

% of Mile 
With Fair 

IRI 

% of Mile 
With Poor 

IRI 

Average Rut 
Depth Inches 

% of Mile 
With Rut 
.25 to .37 

% of Mile 
With Rut 

>38 to .49 

% of Mile 
with Rut 
≥ .50 

Ride Score 

41 42 N 92 93 92 47.6 5.8 2.6 0.13 8.1 0.9 0.0 3.31 
42 43 N 76 88 82 51.7 1.6 0.9 0.09 1.0 0.0 0.0 3.54 
43 44 N 73 80 76 48.7 1.6 0.3 0.11 0.3 0.0 0.0 3.66 
44 45 N 74 81 77 45.6 3.8 0.9 0.13 3.7 0.0 0.0 3.63 
45 46 N 68 73 70 39.2 2.4 0.6 0.12 1.7 0.0 0.0 3.79 
46 47 N 59 64 61 27.3 0.8 0.0 0.10 0.0 0.0 0.0 3.99 
47 48 N 72 76 74 46.2 1.8 0.0 0.10 0.0 0.0 0.0 3.71 
48 49 N 79 91 85 48.5 3.8 1.5 0.11 1.8 0.0 0.0 3.47 
49 50 N 65 69 67 35.3 1.2 0.0 0.10 0.0 0.0 0.0 3.87 
50 51 N 65 72 68 32.9 2.4 0.0 0.11 0.0 0.0 0.0 3.83 
51 52 N 85 97 91 57.6 6.8 1.9 0.22 40.6 5.1 0.0 3.34 
52 53 N 90 101 95 55.0 6.7 4.0 0.17 20.5 5.2 0.5 3.25 
53 54 N 93 97 95 62.8 7.7 2.3 0.19 21.4 1.9 0.0 3.26 
54 55 N 76 92 84 52.5 3.9 1.6 0.15 13.8 0.3 0.0 3.49 
55 56 N 86 98 92 63.5 6.0 1.3 0.31 63.2 9.7 0.0 3.32 
56 57 N 96 106 101 67.5 6.3 3.8 0.24 36.5 10.1 3.1 3.13 
57 58 N 62 62 62 26.5 1.5 0.5 0.14 3.1 1.8 0.0 3.98 

58 57 S 59 64 61 19.0 2.6 1.9 0.18 4.1 0.0 0.0 3.99 
57 56 S 96 102 99 59.4 12.2 2.0 0.26 54.0 11.6 0.0 3.17 
56 55 S 82 101 91 59.9 6.7 2.0 0.32 61.3 15.5 2.0 3.33 
55 54 S 79 95 87 47.1 9.1 1.4 0.30 53.6 17.9 0.3 3.43 
54 53 S 85 96 90 61.8 7.6 1.8 0.32 66.3 10.0 0.9 3.35 
53 52 S 92 96 94 47.8 6.8 5.5 0.19 15.9 2.7 5.9 3.28 
52 51 S 83 90 86 46.0 6.5 3.3 0.33 55.1 14.2 3.0 3.44 
51 50 S 62 75 68 35.6 3.7 0.6 0.11 0.0 0.0 0.0 3.83 
50 49 S 56 63 59 23.2 1.2 0.6 0.10 0.0 0.0 0.0 4.03 
49 48 S 64 73 68 29.8 1.9 1.8 0.08 0.0 0.0 0.0 3.83 
48 47 S 70 66 68 36.1 3.1 0.6 0.04 0.0 0.0 0.0 3.84 
47 46 S 70 65 67 31.5 3.0 0.6 0.08 0.0 0.0 0.0 3.85 
46 45 S 63 64 63 25.7 1.6 0.3 0.10 0.0 0.0 0.0 3.94 
45 44 S 75 81 78 45.0 4.5 0.9 0.09 0.0 0.0 0.0 3.62 
44 43 S 72 79 75 44.3 4.0 0.8 0.09 0.0 0.0 0.0 3.68 
43 42 S 75 78 76 44.1 7.0 0.9 0.06 0.0 0.0 0.0 3.66 
42 41 S 89 93 91 47.5 5.8 5.0 0.08 2.7 0.0 0.0 3.34 

Average 75.97 82.97 79.21 0.15 3.59 
Std. Dev. 11.60 13.80 12.56 0.08 0.27 
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