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1.0 Introduction 
 

The project will include reconstruction of approximately 3300 feet of roadway along South Columbia 

Road.  This report presents the results of the field and laboratory testing, along with our evaluation of the 

test results and recommendations concerning the geotechnical aspects of the project. 

 

1.1 Scope of Work 
 
Our scope of work for this project is limited to the following items: 
 
1. Perform ten soil test borings to a depth of ten feet to obtain information regarding the soil and 

ground water conditions in this area. 
 
2. Obtain eight 4-inch diameter core samples of the existing pavement to determine thickness. 

 
3. Perform laboratory testing to assist in classifying the soils and provide information regarding 

strength properties.  Laboratory testing includes moisture content, dry density, Atterberg limits 
grain size distribution, Standard Proctor maximum density and California bearing ratio.   
 

4. Analyze the soil conditions encountered at the site and provide recommendations regarding the 
geotechnical aspects of the project. 
 

2.0  Soil Borings and Laboratory Testing 
 

The work consisted of completing soil test borings and performing geotechnical laboratory analysis on 

representative soil samples.  More specific information regarding the fieldwork and laboratory testing is 

discussed below. 

  

2.1 Field Exploration 
 
Ten standard penetration test borings were performed between September 9 and September 16, 2010. The 

borings were advanced along the existing roadway at the approximate locations indicated on the attached 

plan.  Also, eight core samples were obtained on September 8, 2010 to determine the thickness of the 

existing pavement. 
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2.1.1 Site Conditions 
 
The project includes reconstruction of approximately one-half mile of roadway located along Columbia 

Road between the Demers Avenue overpass and 14th Avenue South. The existing street has a concrete 

surface with surface elevations at our boring locations ranging from 829.5 to 840.0. 

 

2.1.2  Soil Conditions 
 
The existing pavement thickness at the core locations ranges from approximately 6.3 inches to 8.6 inches.  

The pavement thickness at the boring locations ranges from approximately 6 ¾ to 9 inches.  Existing fill 

was typically encountered directly below the pavement.  The fill consists mainly of lean clays that are 

dark grayish brown, dark brown and brown in coloration.  The fill was found to extend to the final depth 

of boring nine which was advanced in the existing overpass embankment, and to depths ranging from two 

to nine feet in the remaining borings.  The natural soils encountered directly below the fill consist mainly 

of lean clays.  The lean clays extend to depths ranging from six to seven feet, where fat clays are 

encountered.  The lean clays are typically grayish brown mottled in coloration and medium stiff in 

consistency.  These soils were deposited by Glacial Lake Agassiz and would be expected to extend to 

depths of 180 feet or more where glacial till/outwash would be encountered. 

 

This brief description of the soil conditions encountered at our boring locations is intended as a general 

overview.   For a graphical and more complete description of the soils encountered within our borings, 

please refer to the attached boring logs. 

 
2.1.3 Ground Water 
 

Ground water was not measurable during or upon completion of our test borings.  In order to determine a 

static ground water level at this site the borings would need to be left open for an extended period of time 

or piezometers would need to be installed.  This is beyond the scope of our investigation.  Based on 

information available, we estimate a ground water level near the termination depth of our borings at the 

time of our field activities.  The ground water level should be expected to fluctuate seasonally and 

annually.   
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2.2 Laboratory Testing 
 

Representative samples were selected for laboratory analysis.  The testing program consisted of 

determining moisture content, dry density, Atterberg limits, grain size distribution, Standard Proctor 

maximum density and California bearing ratio.  The laboratory test results can be found on the boring 

logs, opposite the samples they represent.   

 

3.0 Analysis and Recommendations 
 

Our analysis and recommendations are based upon the project features described below.  If there are any 

discrepancies or changes made prior to construction, we should be notified so that we may review our 

recommendations in light of the actual project features. 

 
3.1 Project Information 
 

The project includes reconstruction of approximately one-half mile of roadway along Columbia Road 

from the Demers Avenue overpass south to 14th Avenue. We understand the existing concrete pavement is 

on the order of 40 years old and experiencing some distress including areas of cracking.  We are not 

aware of any severe settlement problems with the existing roadway.  Information provided by you 

indicates cumulative design lane ESALs of 9,980,000 for rigid pavement over a 30 year design life or 

4,230,000 for a flexible pavement over a 20 year design life.   

 
3.2 Pavement Construction 
 
3.2.1 Subgrade Preparation 
 

In our opinion, use of the existing subgrade soils for road construction is feasible.  We recommend the 

subgrade soils be scarified to a depth of 12 inches and recompacted to a minimum of 100 percent of the 

Standard Proctor maximum density.  The moisture content at the time of compaction should range from 0 

to 4 percent below optimum.  The subgrade should be shaped to shed water to the sides.  We recommend 

an appropriate geotextile fabric be placed as a separator between the subgrade and the granular base or 

subbase course.  

 

Some of the subgrade soils are in a wet condition and will need to be dried back to obtain the 

recommended level of compaction.  To avoid construction delays associated with difficulties in obtaining 
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compaction of the subgrade soils due to wet conditions, consideration could be given to placing the 

aggregate base or subbase over the existing subgrade soils without scarification or recompaction.  The 

soils encountered in our borings are sensitive to disturbance; therefore, the excavation should be 

completed using a backhoe with a smooth cutting surface.   Construction traffic should not be allowed to 

travel directly on the exposed soils.  Any areas of soft soils should be corrected before placing aggregate 

materials.  An appropriate geotextile fabric should be placed between the subgrade and the aggregate base 

or subbase to provide separation and additional subgrade support during construction.      

 
3.2.2 Subbase Course 
 

We recommend using a subbase course meeting the requirements of North Dakota 816.03 Class 3.  As an 

alternative, a recycled concrete aggregate meeting the requirements of North Dakota 817 may be used. 

The subbase course should have a CBR of 25 or more. We recommend placing the subbase course in 

maximum loose lift thicknesses of 12 inches and compacting to a minimum of 100 percent of the 

Standard Proctor maximum density (ASTM D698).  We recommend providing a minimum of twelve 

inches of subbase to improve pavement performance over frost susceptible soils. 

 
3.2.3 Aggregate Base Course 
 

We recommend providing a minimum of twelve inches of aggregate base course below the proposed 

pavement.  The base course should meet the requirements of North Dakota 816.03 Class 5.  As an 

alternative, a recycled concrete aggregate meeting the requirements of North Dakota 817 may be used.  

The aggregate base course should have a CBR of 40 or more.  We recommend placing the aggregate base 

course in maximum loose lift thicknesses of 6 inches and compacting to a minimum of 100 percent of the 

Standard Proctor maximum density (ASTM D698). 

 
3.2.4 Pavement Analysis 
 

Pavement analysis was performed using WinPAS pavement analysis software developed by the American 

Concrete Pavement Association (ACPA). WinPAS allows for both concrete and bituminous pavement 

sections based on the 1993 version of the AASHTO Guide for the Design of Pavement Structures.  

 

Both concrete and bituminous pavement sections were analyzed.  Subgrade properties obtained from our 

field and laboratory testing along with the traffic information provided were used in our analysis.   
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Input parameters used in the analysis can be found in the appendix.  Following is our recommended 

pavement thicknesses. 

 

 

As stated above, consideration could be given to placing the aggregate base or subbase over the existing 

subgrade soils without scarification or recompaction.  With this option, we recommend increasing the 

recommended thickness of subbase course by six inches. 

 

The native subgrade soils are highly susceptible to frost heaving and ice lense formation, especially when 

the water table is within the freezing zone (6 to 8 feet).  These soils can experience a significant loss of 

strength during spring thaw.  Therefore, pavement movement and cracking should be expected due to 

extreme temperature changes that will occur. For long-term pavement performance, the pavement should 

have good surface drainage to catch basins.  A maintenance program consisting of filling and maintaining 

the cracks that develop is needed for long-term performance.  To prevent movement from frost action, the 

entire roadway area would need to be subcut to frost depth and replaced with a free-draining granular fill 

maintained in a drained condition.  This is usually cost prohibitive.  To reduce the amount of movement 

from frost action and increase pavement performance, consideration could be given to providing 

additional thickness of subbase below the pavement. The amount of movement from frost action would 

decrease with an increased thickness of granular subbase below the pavement.  

       

Recommended Asphalt 
Cement Concrete Pavement 

Thickness 

20 Year Design Life 

Recommended Portland 
Cement Concrete Pavement 
Thickness (Doweled Jointed 
Plain Concrete Pavement) 

30 Year Design Life 

Recommended Portland 
Cement Concrete Pavement 

Thickness (Jointed Plain 
Concrete Pavement) 

30 Year Design Life 

8”  ACC Pavement 9”  Doweled JPCP 10”  JPCP 

12” Aggregate Base Course 12” Aggregate Base Course 12” Aggregate Base Course 

12” Subbase Course 12”  Subbase Course 12” Subbase Course 

Geotextile Fabric Geotextile Fabric Geotextile Fabric 

Subgrade Preparation Subgrade Preparation Subgrade Preparation 
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4.0 Field Investigation Procedures 
 

Ten soil borings were performed between September 9 and September 16, 2010.    The approximate 

boring locations are indicated on the attached sketch.  The surface elevations provided on the boring logs 

were provided by you. 

 

4.1  Soil Sampling 
 
The borings were advanced with 3¼ inch hollow stem auger, with split barrel samples obtained in 

accordance with ASTM D1586.  Using this procedure, a two-inch O.D. split barrel sampler is driven by a 

140-pound weight falling 30 inches.  The number of blows required  to  drive  the  sampler  twelve  

inches  after  a  six  inch  initial  set  is  the standard penetration resistance and will be referred to as N 

value, an index related to the consistency of cohesive soils and the relative density of cohesionless soils. 

 
4.2  Soil Classifications 
 
As the borings were advanced in the field and samples obtained, they were visually and manually 

classified in accordance with ASTM D2488.  Representative portions of all samples were returned to the 

laboratory for review of the field classifications.  Selected samples were submitted to a program of 

laboratory tests to aid in determining the characteristics of the soil.  Logs of the borings, laboratory test 

results and charts illustrating the soil classification procedures and descriptive terminology are attached.   

 

5.0 Limitations  
 

5.1  Review of Plans and Specifications 
 

A number of assumptions were made to develop this geotechnical report.  If revisions are made which 

differ from the assumptions stated in this report, Midwest Testing Laboratory, Inc. should be notified to 

determine if the changes will affect our recommendations.  Also, when plans and specifications are 

complete, the geotechnical engineer should be retained to review this information and determine that our 

recommendations have been properly applied to the project documents.  These recommendations may not 

be applied to other projects. 
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5.2  Construction Testing Services 
 

Since we are most familiar with the geotechnical aspects of the project, we recommend Midwest Testing 

Laboratory, Inc. be retained to perform all soil observations and testing during construction.  We are not 

responsible for interpretations or changes to the recommendations made by others. 

 

5.3  Standard of Care 
  

The area of the borings in relation to the entire site is relatively small and therefore, should not be 

assumed to be necessarily typical of the entire area of the site.  Also, this investigation cannot represent 

soil conditions below the depths of our borings.  Because of these and other reasons, we recommend close 

observation during construction for soil conditions not typical of the strata logged. 

 

This work was performed using the degree of care and skill according to currently accepted engineering 

practices at this time and location.  No other warranty is intended or implied. 



MIDWEST TESTING LABORATORY 
 

   
JOB NO.:  G4498                 LOG OR TEST BORING NO.: 1 VERTICAL SCALE:  1”=2’  
PROJECT:  Proposed Reconstruction of South Columbia Road, Demers to 14th Avenue South,  
 Grand Forks, North Dakota  

DEPTH 

IN 

FEET 

SOIL DESCRIPTION 
 

                                     SURFACE ELEVATION:  831.1 

SAMPLE  

N 

VALUE 

LABORATORY TESTS 
 

NO. 

 

TYPE 

 

MOISTURE 

 

DENSITY 

 

LL/PL 

 

Qu 

 CONCRETE PAVEMENT   
 

1 
 
 
 
 
 
 

2 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 

4 
 

 
 
 
 
 

5 
 

 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 

 
 
5 
 
 
 
 
 
 
6 
 
 
 
 
 
 
5 
 
 
 
 
 
 
 
6 
 
 
 
 
 
 
6 

 
 

30.6 
 
 
 
 
 
 
 
 
 
 
 
 
 

35.8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

40.5 

   
8” 
 

   FILL – LEAN CLAY – dark, grayish brown and brown, 
with a trace of sand and gravel  

6    FAT CLAY – grayish brown mottled, medium stiff, 
with a few lenses of silt  
  (CH) 
 

11    End of Boring  
 
 
 
 
 
 
  

WATER LEVEL DATA BORING DATA 
DATE TIME CAVE IN 

DEPTH 
WATER LEVEL  

STARTED:  9-9-10 
 
COMPLETED:  9-9-10 @ 4:04 

9-9-10 4:04 HSA 9½’ None   
9-9-10 4:10 Reversed Auger METHOD USED: 3¼” HSA 0-9½’ 

      
    CREW CHIEF: T. Messelt 
 

 
    



MIDWEST TESTING LABORATORY 
 

   
JOB NO.:  G4498                 LOG OR TEST BORING NO.: 2 VERTICAL SCALE:  1”=2’  
PROJECT:  Proposed Reconstruction of South Columbia Road, Demers to 14th Avenue South,  
 Grand Forks, North Dakota  

DEPTH 

IN 

FEET 

SOIL DESCRIPTION 
 

                                     SURFACE ELEVATION:  830.3 

SAMPLE  

N 

VALUE 

LABORATORY TESTS 
 

NO. 

 

TYPE 

 

MOISTURE 

 

DENSITY 

 

LL/PL 

 

Qu 

 CONCRETE PAVEMENT   
 

1 
 
 
 
 
 
 

2 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 

4 
 

 
 
 
 
 

5 
 

 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 

 
 
4 
 
 
 
 
 
 
4 
 
 
 
 
 
 
4 
 
 
 
 
 
 
 
5 
 
 
 
 
 
 
8 

    
7” 
 

   FILL – LEAN CLAY –  brown and grayish brown, with 
a trace of sand and gravel  

6    FAT CLAY – grayish brown mottled, medium stiff, 
with lenses of silt  
  (CH) 
 

11    End of Boring  
 
 
 
 
 
 
  

WATER LEVEL DATA BORING DATA 
DATE TIME CAVE IN 

DEPTH 
WATER LEVEL  

STARTED:  9-9-10 
 
COMPLETED:  9-9-10 @ 4:45 

9-9-10 4:45 HSA 9½’ None   
9-9-10 4:52 Reversed Auger METHOD USED: 3¼” HSA 0-9½’ 

      
    CREW CHIEF: T. Messelt 
 

 
    



MIDWEST TESTING LABORATORY 
 

   
JOB NO.:  G4498                 LOG OR TEST BORING NO.: 3 VERTICAL SCALE:  1”=2’  
PROJECT:  Proposed Reconstruction of South Columbia Road, Demers to 14th Avenue South,  
 Grand Forks, North Dakota  

DEPTH 

IN 

FEET 

SOIL DESCRIPTION 
 

                                     SURFACE ELEVATION:  830.5 

SAMPLE  

N 

VALUE 

LABORATORY TESTS 
 

NO. 

 

TYPE 

 

MOISTURE 

 

DENSITY 

 

LL/PL 

 

Qu 

 CONCRETE PAVEMENT   
 

1 
 
 
 
 
 
 

2 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 

4 
 

 
 
 
 
 

5 
 

 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 

 
 
7 
 
 
 
 
 
 
6 
 
 
 
 
 
 
5 
 
 
 
 
 
 
 
5 
 
 
 
 
 
 
8 

    
7 ½“    FILL – LEAN CLAY –  dark grayish brown to brown, 

with a trace of sand and gravel  

3 ½”     LEAN CLAY – grayish brown mottled, medium stiff, 
with lenses of silt  
  (CL) 

6    FAT CLAY – grayish brown mottled, medium stiff, 
with lenses of silt  
  (CH) 
 

11    End of Boring  
 
 
 
 
 
 
  

WATER LEVEL DATA BORING DATA 
DATE TIME CAVE IN 

DEPTH 
WATER LEVEL  

STARTED:  9-9-10 
 
COMPLETED:  9-9-10 @ 5:38 

9-9-10 5:38 HSA 9½’ None   
9-9-10 5:44 Reversed Auger METHOD USED: 3¼” HSA 0-9½’ 

      
    CREW CHIEF: T. Messelt 
 

 
    



MIDWEST TESTING LABORATORY 
 

   
JOB NO.:  G4498                 LOG OR TEST BORING NO.: 4 VERTICAL SCALE:  1”=2’  
PROJECT:  Proposed Reconstruction of South Columbia Road, Demers to 14th Avenue South,  
 Grand Forks, North Dakota  

DEPTH 

IN 

FEET 

SOIL DESCRIPTION 
 

                                     SURFACE ELEVATION:  831.0 

SAMPLE  

N 

VALUE 

LABORATORY TESTS 
 

NO. 

 

TYPE 

 

MOISTURE 

 

DENSITY 

 

LL/PL 

 

Qu 

 CONCRETE PAVEMENT   
 

1 
 
 
 
 
 
 

2 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 

4 
 

 
 
 
 
 

5 
 

 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 

 
 
8 
 
 
 
 
 
 
4 
 
 
 
 
 
 
6 
 
 
 
 
 
 
 
6 
 
 
 
 
 
 
6 

 
 
 
 
 
 
 
 
 

28.8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

37.5 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

82 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

66/28 

 
7“    FILL – LEAN CLAY –  brown and dark grayish brown, 

with a trace of sand and gravel  

2 ½”     LEAN CLAY – grayish brown mottled, soft to medium 
stiff, with lenses and laminations of silt  
  (CL) 

7    FAT CLAY – grayish brown mottled, medium stiff, 
with a few lenses of silt  
  (CH) 
 

11    End of Boring  
 
 
 
 
 
 
  

WATER LEVEL DATA BORING DATA 
DATE TIME CAVE IN 

DEPTH 
WATER LEVEL  

STARTED:  9-13-10 
 
COMPLETED:  9-13-10 @ 3:38 

9-13-10 3:36 HSA 9½’ None   
9-13-10 3:38 Reversed Auger METHOD USED: 3¼” HSA 0-9½’ 

      
    CREW CHIEF: T. Messelt 
 

 
    



MIDWEST TESTING LABORATORY 
 

   
JOB NO.:  G4498                 LOG OR TEST BORING NO.: 5 VERTICAL SCALE:  1”=2’  
PROJECT:  Proposed Reconstruction of South Columbia Road, Demers to 14th Avenue South,  
 Grand Forks, North Dakota  

DEPTH 

IN 

FEET 

SOIL DESCRIPTION 
 

                                     SURFACE ELEVATION:  830.6 

SAMPLE  

N 

VALUE 

LABORATORY TESTS 
 

NO. 

 

TYPE 

 

MOISTURE 

 

DENSITY 

 

LL/PL 

 

Qu 

 CONCRETE PAVEMENT   
 

1 
 
 
 
 
 
 

2 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 

4 
 

 
 
 
 
 

5 
 

 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 

 
 
5 
 
 
 
 
 
 
8 
 
 
 
 
 
 
7 
 
 
 
 
 
 
 
6 
 
 
 
 
 
 
6 

 
 

21.9 
 
 
 
 
 
 
 
 
 
 
 
 
 

28.5 

   
6 ¾“    FILL – LEAN CLAY –  brown and dark grayish brown, 

with a trace of sand and gravel  

9    FAT CLAY – grayish brown mottled, medium stiff 
 
  (CH) 
 

11    End of Boring  
 
 
 
 
 
 
  

WATER LEVEL DATA BORING DATA 
DATE TIME CAVE IN 

DEPTH 
WATER LEVEL  

STARTED:  9-13-10 
 
COMPLETED:  9-13-10 @ 4:11 

9-13-10 4:11 HSA 9½’ None   
9-13-10 4:13 Reversed Auger METHOD USED: 3¼” HSA 0-9½’ 

      
    CREW CHIEF: T. Messelt 
 

 
    



MIDWEST TESTING LABORATORY 
 

   
JOB NO.:  G4498                 LOG OR TEST BORING NO.: 6 VERTICAL SCALE:  1”=2’  
PROJECT:  Proposed Reconstruction of South Columbia Road, Demers to 14th Avenue South,  
 Grand Forks, North Dakota  

DEPTH 

IN 

FEET 

SOIL DESCRIPTION 
 

                                     SURFACE ELEVATION:  830.4 

SAMPLE  

N 

VALUE 

LABORATORY TESTS 
 

NO. 

 

TYPE 

 

MOISTURE 

 

DENSITY 

 

LL/PL 

 

Qu 

 CONCRETE PAVEMENT   
 

1 
 
 
 
 
 
 

2 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 

4 
 

 
 
 
 
 

5 
 

 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 

 
 
7 
 
 
 
 
 
 
5 
 
 
 
 
 
 
4 
 
 
 
 
 
 
 
4 
 
 
 
 
 
 
5 
 

 
 
 
 
 
 
 
 
 

20.4 

   
7 ½“    FILL – LEAN CLAY –  dark brown  

2    SILT – grayish brown, loose, moist 
  (ML)   

4    LEAN CLAY – grayish brown mottled, soft, with 
lenses of silt 
  (CL) 
   

8    FAT CLAY – grayish brown mottled, medium stiff, 
with a few lenses of silt 
 
  (CH) 
 

11    End of Boring  
 
 
 
 
 
 
  

WATER LEVEL DATA BORING DATA 
DATE TIME CAVE IN 

DEPTH 
WATER LEVEL  

STARTED:  9-16-10 
 
COMPLETED:  9-16-10 @ 5:50 

9-16-10 5:50 HSA 9½’ None   
9-16-10 5:53 Reversed Auger METHOD USED: 3¼” HSA 0-9½’ 

      
    CREW CHIEF: T. Messelt 
 

 
    



MIDWEST TESTING LABORATORY 
 

   
JOB NO.:  G4498                 LOG OR TEST BORING NO.: 7 VERTICAL SCALE:  1”=2’  
PROJECT:  Proposed Reconstruction of South Columbia Road, Demers to 14th Avenue South,  
 Grand Forks, North Dakota  

DEPTH 

IN 

FEET 

SOIL DESCRIPTION 
 

                                     SURFACE ELEVATION:  830.7 

SAMPLE  

N 

VALUE 

LABORATORY TESTS 
 

NO. 

 

TYPE 

 

MOISTURE 

 

DENSITY 

 

LL/PL 

 

Qu 

 CONCRETE PAVEMENT   
 

1 
 
 
 
 
 
 

2 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 

4 
 

 
 
 
 
 

5 
 

 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 

 
 

17 
 
 
 
 
 
 
8 
 
 
 
 
 
 
4 
 
 
 
 
 
 
 
4 
 
 
 
 
 
 
6 

 
 

30.9 
 
 
 
 
 
 
 
 
 
 
 
 
 

37.8 
 

   
8 ½“    FILL – LEAN CLAY WITH SAND – dark grayish 

brown  

2    FILL – LEAN CLAY – brown and dark brown, with a 
trace of gravel and sand 
     

4    LEAN CLAY – grayish brown mottled, soft, with 
lenses of silt 
  (CL) 
   

7    FAT CLAY – grayish brown mottled, soft to medium 
stiff, with a few lenses of silt 
 
  (CH) 
 

11    End of Boring  
 
 
 
 
 
 
  

WATER LEVEL DATA BORING DATA 
DATE TIME CAVE IN 

DEPTH 
WATER LEVEL  

STARTED:  9-13-10 
 
COMPLETED:  9-13-10 @ 4:55 

9-13-10 4:55 HSA 9½’ None   
9-13-10 5:00 Reversed Auger METHOD USED: 3¼” HSA 0-9½’ 

      
    CREW CHIEF: T. Messelt 
 

 
    



MIDWEST TESTING LABORATORY 
 

   
JOB NO.:  G4498                 LOG OR TEST BORING NO.: 8 VERTICAL SCALE:  1”=2’  
PROJECT:  Proposed Reconstruction of South Columbia Road, Demers to 14th Avenue South,  
 Grand Forks, North Dakota  

DEPTH 

IN 

FEET 

SOIL DESCRIPTION 
 

                                     SURFACE ELEVATION:  830.2 

SAMPLE  

N 

VALUE 

LABORATORY TESTS 
 

NO. 

 

TYPE 

 

MOISTURE 

 

DENSITY 

 

LL/PL 

 

Qu 

 CONCRETE PAVEMENT   
 

1 
 
 
 
 
 
 

2 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 

4 
 

 
 
 
 
 

5 
 

 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 

 
 
6 
 
 
 
 
 
 
6 
 
 
 
 
 
 
5 
 
 
 
 
 
 
 
6 
 
 
 
 
 
 
8 
 

    
½”     FILL – LEAN CLAY – brown and dark brown  

3    LEAN CLAY – grayish brown, medium stiff, with 
lenses and laminations of silt 
  (CL)   
     

5    FAT CLAY – grayish brown mottled, medium stiff, 
with a few lenses of silt 
  (CH) 
   

11    End of Boring  
 
 
 
 
 
 
  

WATER LEVEL DATA BORING DATA 
DATE TIME CAVE IN 

DEPTH 
WATER LEVEL  

STARTED:  9-14-10 
 
COMPLETED:  9-14-10 @ 5:26 

9-14-10 5:26 HSA 9½’ None   
9-14-10 5:29 Reversed Auger METHOD USED: 3¼” HSA 0-9½’ 

      
    CREW CHIEF: T. Messelt 
 

 
    



MIDWEST TESTING LABORATORY 
 

   
JOB NO.:  G4498                 LOG OR TEST BORING NO.: 9 VERTICAL SCALE:  1”=2’  
PROJECT:  Proposed Reconstruction of South Columbia Road, Demers to 14th Avenue South,  
 Grand Forks, North Dakota  

DEPTH 

IN 

FEET 

SOIL DESCRIPTION 
 

                                     SURFACE ELEVATION:  840.0 

SAMPLE  

N 

VALUE 

LABORATORY TESTS 
 

NO. 

 

TYPE 

 

MOISTURE 

 

DENSITY 

 

LL/PL 

 

Qu 

 CONCRETE PAVEMENT   
 

1 
 
 
 
 
 
 

2 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 

4 
 

 
 
 
 
 

5 
 

 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 

 
 

29 
 
 
 
 
 
 

12 
 
 
 
 
 
 

14 
 
 
 
 
 
 
 

12 
 
 
 
 
 
 

17 
 

    

9”     FILL – LEAN CLAY – brown and dark grayish brown  

11    End of Boring  
 
 
 
 
 
 
  

WATER LEVEL DATA BORING DATA 
DATE TIME CAVE IN 

DEPTH 
WATER LEVEL  

STARTED:  9-13-10 
 
COMPLETED:  9-13-10 @ 5:38 

9-13-10 5:38 HSA 9½’ None   
9-13-10 5:42 Reversed Auger METHOD USED: 3¼” HSA 0-9½’ 

      
    CREW CHIEF: T. Messelt 
 

 
    



MIDWEST TESTING LABORATORY 
 

   
JOB NO.:  G4498                 LOG OR TEST BORING NO.: 10 VERTICAL SCALE:  1”=2’  
PROJECT:  Proposed Reconstruction of South Columbia Road, Demers to 14th Avenue South,  
 Grand Forks, North Dakota  

DEPTH 

IN 

FEET 

SOIL DESCRIPTION 
 

                                     SURFACE ELEVATION:  831.2 

SAMPLE  

N 

VALUE 

LABORATORY TESTS 
 

NO. 

 

TYPE 

 

MOISTURE 

 

DENSITY 

 

LL/PL 

 

Qu 

 CONCRETE PAVEMENT   
 

1 
 
 
 
 
 
 

2 
 
 
 
 
 
 

3 
 
 
 
 
 
 
 

4 
 

 
 
 
 
 

5 
 

 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 
 
 
 
 
 
 
 

SS 
 
 
 
 
 
 

SS 

 
 
4 
 
 
 
 
 
 
4 
 
 
 
 
 
 
4 
 
 
 
 
 
 
 
6 
 
 
 
 
 
 
6 

    

9”    FILL – LEAN CLAY – dark brown and grayish brown  

2 ½”     LEAN CLAY – grayish brown mottled, soft, with 
lenses and laminations of silt 
  (CL)     

7     FAT CLAY – grayish brown mottled, medium stiff, 
with a few lenses of silt 
 
  (CH) 
 

11    End of Boring  
 
 
 
 
 
 
  

WATER LEVEL DATA BORING DATA 
DATE TIME CAVE IN 

DEPTH 
WATER LEVEL  

STARTED:  9-14-10 
 
COMPLETED:  9-14-10 @ 4:53 

9-14-10 4:53 HSA 9½’ None   
9-14-10 4:56 Reversed Auger METHOD USED: 3¼” HSA 0-9½’ 

      
    CREW CHIEF: T. Messelt 
 

 
    



MIDWEST TESTING LABORATORY 
1555 North 42nd Street – Unit B / Grand Forks, ND  58203-0809 

Phone  (701) 772-2832  / Fax  (701) 772-2633 
 

 
 

REPORT OF: TESTS OF PAVEMENT THICKNESS 
 
 
PROJECT: Reconstruction of South Columbia Road, DATE: October 1, 2010 
 Demers to 14th Avenue South 
 Grand Forks, North Dakota 
 

REPORTED TO: CPS, Ltd.    COPIES:   
 308 2nd Ave. N         
 Grand Forks, ND  58203-3730 

 
PROJECT NO.: G4498 
    
 
 
Date Cored:  9-8-10  
 

 
 

 
Core No. 

(ft.) 
Surface Elevation 

Pavement 
Thickness

(in.) 
  

 
Pavement  Aggregate Base 

Type 
 (in.) 

Thickness 

     
     

C1 831.4 
 

8.6 PCC 4 
     

C2 831.6 6.3 PCC 1 
     

C3 830.1 7.9 PCC 8 
     

C4 830.5 8.3 PCC 18+ 
     

C5 830.4 6.9 PCC None 
     

C6 830.6 7.9 PCC 2 
     

C7 830.7 7.9 PCC None 
     

C8 829.5 7.8 PCC None 
 
 
 
REMARKS

 

:  Core locations are indicated on attached plan. Core were obtained and measured in accordance with 
ASTM C 174.    

 
 
  

 
    



MIDWEST TESTING LABORATORY 
1555 North 42nd Street – Unit B / Grand Forks, ND  58203 

Phone  (701) 772-2832  / Fax  (701) 772-2633 
 

 
REPORT OF:  TESTS OF SOILS 

 
PROJECT: SU-6-986(102)106 & SU-6-986(105)109 DATE: December 6, 2010 
 Proposed Reconstruction of  
 South Columbia Road from Demers Avenue to 14th Avenue South 
 Grand Forks, North Dakota 
 
REPORTED TO: CPS, Ltd.    COPIES:  
 ATTN:  Mike Korman 
 308 2nd Avenue North  
 Grand Forks, ND  58203-3730 
 
PROJECT NO.: G4498 
 
 
BORING NUMBER
 

:  1, 4, 6 and 9 (Combined) 

DEPTH
 

:  1’ – 3’ 

CLASSIFICATION:
     

  LEAN CLAY (CL) 

COLOR:
 

  brown and dark grayish brown 

PARTICLE DISTRIBUTION:
 Gravel (%) 

 (see attached curve) 

  Coarse (plus 30 mm) 0 
  Fine (30 – 5 mm) 1 
 Sand (%) 
  Coarse (5 – 2 mm) 2 
  Medium (2 – 0.44 mm) 4 
  Fine (0.44 mm – 0.074 mm) 5 
 Fines  
  Silt (0.074 – 0.005 mm) 59 
  Clay (0.005 – 0.001 mm) 8 
  Colloids (less than 0.001 mm) 21 
 
ATTERBERG LIMITS
 Liquid Limit   41 

:    

 Plastic Limit   22 
 Plasticity Index   19 
 
LABORATORY MOISTURE-DENSITY RELATION:
 Method   ASTM D 698, Method “A” 

  (see attached curve) 

 Optimum Moisture (%) 18.6 
 Maximum Density (lb/ft3) 104.0 
 
CALIFORNIA BEARING RATIO
 Number of Blows   56 25 10 

 (CBR) (see attached curve) 

 Specimen Density  103.8 96.8 87.9 
 Remolded Moisture Content (%) 18.3 18.3 18.3   
 Surcharge Load (lbs) 10.0 10.0 10.0 
 Percent Swell – 96 Hours  0.9 1.4 1.4 
 Final Moisture Content (%) 20.8 23.9 27.7 
 Percent Compaction (%) 99.8 93.1 84.5 
 CBR   14.2 5.7 1.8 
 Final Moisture Content (Top one inch) (%) 24.2 30.3 30.8  

 
    



PROJECT: Reconstruction of S Columbia Road DATE:

REPORTED TO: COPIES:

PROJECT NO:

MIDWEST TESTING LABORATORY
1555 North 42nd Street - Unit B / Grand Forks, North Dakota 58203

Phone (701) 772-2832 / Fax (701) 772-2633

REPORT OF:  TEST OF SOILS

November 11, 2010
Demers Avenue to 14th Avenue South
Grand Forks, North Dakota

CPS, Ltd.
308 2nd Avenue North
Grand Forks, ND 58203-3730

G4498
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Project No.: G4498 Project:
Sample Source:

Classification: Lean Clay (CL) Reported to: CPS, Ltd.

Copies to:

MIDWEST TESTING LABORATORY
Reconstruction of South Columbia Road

Borings 1, 4, 6 &9,  1' - 3' Grand Forks, North Dakota
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SRF COMM. NO. 7236
H:\ProjFRGO\Projects\7236\TS\7236BituminousESAL
BY: MRP
CHECK:

PROJECT
ESAL's CALCULATION PER 

MnDOT GEOTECH AND PAVEMENT MANUAL, PARTS 1 2

PRINTED: 11/29/2010

PROCEDURE: NOTES:
Insert Design Period in Years SU = Single Unit Trucks
Need to know Type of AADT (one-way vs. two-way) and Number of Design Lanes TST = Tractor Semi-trailer Trucks
Insert Base Year (present) AADT into TOTAL space of column A ADL = Average Daily Load
Enter the appropriate "Vehicle Class % of AADT" from sheet CONSTANTS into column B
Enter the appropriate "Default ESAL Factors" from sheet CONSTANTS into column C. FORMULAS:
Insert Design Year (future) AADT into TOTAL space of column E A=B*TOTAL AADT in column A
Enter the appropriate"Design lane Factor", based on type of AADT used, from sheet CONSTANTS D=A*C
Enter "Load Limit Increase Factor", if different from manual E=B* TOTAL AADT in column G
Round ESAL's for use in Pavement Design Charts F=E*C

Design period in Years: 20 I

Type of AADT: TWO (ONE or TWO) WAY

Number of Design Lanes: 2
Type of Roadway: CSAH (Trunk Hwy, Metro, CSAH)

A B C D E F
Base Year Vehicle Base Design Year Design

Vehicle Classification AADT Class % ESAL Year AADT Year
of AADT Factors ADL ADL

Passenger Cars 20040 83.5 0.0007 14.03 26553 18.59
Panels & Pickups (under 1 ton) 2160 9.0 0.0007 1.51 2862 2.00
SU - 2 axle, 4 tire 384 1.6 0.00 509 0.00
SU - 2 axle, 6 tire 432 1.8 0.25 108.00 572 143.10
SU - 3 & 4 axle 120 0.5 0.58 69.60 159 92.22
TST - 3 axle 72 0.3 0.39 28.08 95 37.21
TST - 4 axle 96 0.4 0.51 48.96 127 64.87
TST - 5 axle 576 2.4 1.13 650.88 763 862.42
TST - 6 axle 0 0.0 0.78 0.00 0 0.00
Trucks w/ trailers & buses 120 0.5 0.57 68.40 159 90.63
Twin Trailers 0 0.0 2.4 0.00 0 0.00

check 24000 31800

TOTAL 24000 989.46 31800 1311.03

G H
CALCULATIONS:

Average of Base Year ADL and Design Year ADL  ((G+H)/2)= 1,150 J
Design Period (in days) times average of ADL's (I*365.25*J)= 8,402,556 K

Design Lane Factor (K*L) = 0.45 L 3,781,150 M

Load Limit Increase Factor (M*(1+N)) = 0.12 N 4,234,888

Cumulative Design Lane ESAL's (rounded) = 4.23E+06



SRF COMM. NO. 7236
H:\ProjFRGO\Projects\7236\TS\7236ConcreteESAL
BY: MRP
CHECK:

PROJECT
ESAL's CALCULATION PER 

MnDOT GEOTECH AND PAVEMENT MANUAL, PARTS 1 2

PRINTED: 11/29/2010

PROCEDURE: NOTES:
Insert Design Period in Years SU = Single Unit Trucks
Need to know Type of AADT (one-way vs. two-way) and Number of Design Lanes TST = Tractor Semi-trailer Trucks
Insert Base Year (present) AADT into TOTAL space of column A ADL = Average Daily Load
Enter the appropriate "Vehicle Class % of AADT" from sheet CONSTANTS into column B
Enter the appropriate "Default ESAL Factors" from sheet CONSTANTS into column C. FORMULAS:
Insert Design Year (future) AADT into TOTAL space of column E A=B*TOTAL AADT in column A
Enter the appropriate"Design lane Factor", based on type of AADT used, from sheet CONSTANTS D=A*C
Enter "Load Limit Increase Factor", if different from manual E=B* TOTAL AADT in column G
Round ESAL's for use in Pavement Design Charts F=E*C

Design period in Years: 30 I

Type of AADT: TWO (ONE or TWO) WAY

Number of Design Lanes: 4
Type of Roadway: CSAH (Trunk Hwy, Metro, CSAH)

A B C D E F
Base Year Vehicle Base Design Year Design

Vehicle Classification AADT Class % ESAL Year AADT Year
of AADT Factors ADL ADL

Passenger Cars 20040 83.5 0.0007 14.03 29058 20.34
Panels & Pickups (under 1 ton) 2160 9.0 0.0007 1.51 3132 2.19
SU - 2 axle, 4 tire 384 1.6 0.00 557 0.00
SU - 2 axle, 6 tire 432 1.8 0.24 103.68 626 150.34
SU - 3 & 4 axle 120 0.5 0.84 100.80 174 146.16
TST - 3 axle 72 0.3 0.37 26.64 104 38.63
TST - 4 axle 96 0.4 0.53 50.88 139 73.78
TST - 5 axle 576 2.4 1.89 1088.64 835 1578.53
TST - 6 axle 0 0.0 0.8 0.00 0 0.00
Trucks w/ trailers & buses 120 0.5 0.74 88.80 174 128.76
Twin Trailers 0 0.0 2.32 0.00 0 0.00

check 24000 34800

TOTAL 24000 1474.98 34800 2138.72

G H
CALCULATIONS:

Average of Base Year ADL and Design Year ADL  ((G+H)/2)= 1,807 J
Design Period (in days) times average of ADL's (I*365.25*J)= 19,798,564 K

Design Lane Factor (K*L) = 0.45 L 8,909,354 M

Load Limit Increase Factor (M*(1+N)) = 0.12 N 9,978,476

Cumulative Design Lane ESAL's (rounded) = 9.98E+06
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Reliable Service

www.midwesttestinglabs.com

Fargo
4102 7th Ave N
PO Box 3042
Fargo, ND  58108-3042 
Phone: 701-282-9633
Fax: 701-282-9635

Jamestown
609 2nd St SE
PO Box 1021
Jamestown, ND  58402-1021
Phone: 701-252-9485
Fax: 701-252-0407

Grand Forks
1555 N 42nd St, Unit B
Grand Forks, ND  58203-0809 
Phone: 701-772-2832
Fax: 701-772-2633

Bismarck
1805 Hancock Drive
PO Box 2084
Bismarck, ND  58502-2084
Phone: 701-258-2833
Fax: 701-258-2857
 

Dickinson
1463 West Villard
PO Box 467
Dickinson, ND  58602-0467
Phone: 701-227-8701
Fax: 701-227-4450 
 

Construction Materials Testing

Geotechnical Engineering Services
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