
LINEAR SOILS SURVEY AND 
RECOMMENDATIONS 

PROJECT NO. SS-5-067(014)000

PCN 22940

COUNTY Bowman/Slope 

ND 67, RP 0.000 to 16.144 

PREPARED BY: Jared Loegering 

NORTH DAKOTA DEPARTMENT OF TRANSPORTATION 
MATERIALS AND RESEARCH DIVISION 

April 2019



ND 67, Jct. 12 at Scranton N Approx. 15 Miles 

CERT/FICA TION 

I hereby certify that this report was prepared by me or under my direct supervision and 
that I am a duly registered professional engineer under the laws of the State of North 
Dakota. This document was originally issued and sealed by Jared J. Loegering, 
Registration number PE-10931 on 04/29/2019 and the original document is stored at 
the North Dakota Department of Transportation. 

Jared J. Loegering, P.E. Date 



Hwy 12
Reeder

Gascoyne

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS
User Community

0 2.5 51.25 Miles

Dickinson

Bismarck

Williston

Linear Soils Survey and 
Recommendations

Project: SS-5-067(014)000
PCN: 22940
Scope: Preventative Maintenance Mill & 
HBP Overlay
Length: 16.144 Miles
Location: ND 67, Jct 12 at Scranton N Approx. 
15 Miles³

Begin Project - ND 67
RP 0.000

End Project - ND 67
RP 16.144

Scranton

ND
 67



Linear Soils Survey and Recommendations 
ND 67, Jct 12 at Scranton N Approx. 15 Miles 
Page 3 

Table of Contents 
Maintenance Review ....................................................................................................... 1 
Field Review .................................................................................................................... 1 
Summary of Soil Investigation ......................................................................................... 1 
Summary of Soil/FWD Analysis ...................................................................................... 2 

Soil Sample Distribution ............................................................................................... 3 
Design Recommendations .............................................................................................. 3 

Design Information ....................................................................................................... 4 
Plan Notes ................................................................................................................... 4 

List of Figures 
Figure 1 - Subgrade Modulus Results - FWD Testing ..................................................... 2 
Figure 2 – Pavement Modulus Results - FWD Testing .................................................... 2 
Figure 3 - Soil Sample Distribution .................................................................................. 3 

List of Tables 
Table 1 – Boring Locations Summary ............................................................................. 1 
Table 2 – Subcut Location ............................................................................................... 4 

Appendices 
Appendix A – Soil Classification  
Appendix B – Field Review Memo 
Appendix C – Boring Locations 
Appendix D – Summary of Soils Analysis 
Appendix E – Lab Results 

 



Linear Soils Survey and Recommendations 
ND 67, Jct 12 at Scranton N Approx. 15 Miles 
Page 1 

Introduction 

Location: ND 67, Jct. 12 at Scranton N Approx. 15 Miles 
Reference Points: 0.000 to 16.144 
Project Length: 16.144 
Proposed Project Scope: Preventative Maintenance Mill & HBP Overlay 
Investigation Scope: Identified Maintenance Locations 

Maintenance Review 

No maintenance review was completed for this project. 

Field Review 

Date of Field Review: 08/29/2018 
Materials and Research Person Conducting the Review: Matt Kurle/Seung Baek 

Materials and Research personnel met with Rob Rayhorn from the Dickinson District 
in Scranton, ND to discuss the severe roadway distress near the grain elevator on 
ND 67 from approximately RP 0.235 to 0.675.  This section of roadway receives a 
high amount of truck traffic due to the grain elevator.  The other portions of the 
roadway within the City of Scranton also show medium to high severity of pavement 
distress.  After review of the existing information, it was found that approximately 6” of 
the 10” of base is made up of scoria.  From the observations made in the field, the 
pavement distress identified was believed to be caused by the scoria used as a base 
material and the truck traffic.  It is also believed that the subgrade is not a 
contributing factor due to the roadway not showing typical subgrade-related 
distresses.   

At the field review it was decided that Materials & Research would drill the city 
section and determine approximate asphalt, aggregate, and scoria depths as well as 
obtain subgrade information.  Falling weight Deflectometer (FWD) testing was also 
going to be used to find the strength of the pavement and subgrade.  See Appendix B 
for more information on the field review. 

Summary of Soil Investigation 

The investigation consisted of borings spaced at 250’ intervals within the City of 
Scranton.  

Table 1 – Boring Locations Summary 
Boring 

Location  
 Justification 

for Boring  
 Boring 
depth 

 Location 

 0+0775 
to 

0+4500 

Roadway 
Distress 

 5'  
1 boring every 250' along the roadway within the 
City of Scranton.  A total number of 16 borings. 

Maps of the boring locations are shown in Appendix C.  The lab results are included in 
Appendix E. 
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Summary of Soil/FWD Analysis 

The majority of the soils are clayey sands and sandy lean clays with AASHTO 
classifications of A-4 and A-6.  These soils have on average a maximum dry density of 
approximately 126.5 lb/ft3 and an optimum water content of approximately 10%.  The in-
place moistures of the soils are on average 0% to 16% over optimum.   

The FWD data showed that the subgrade had above average strengths through the City 
of Scranton while the pavement section indicated poor strengths.  Results of the FWD 
testing can be seen below:

Figure 1 - Subgrade Modulus Results - FWD Testing 

Figure 2 – Pavement Modulus Results - FWD Testing 
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Soil Sample Distribution  

Figure 3 - Soil Sample Distribution 

Design Recommendations 

City of Scranton Limits – 0+1050 to 0+3500:  Based on the subgrade information 
obtained from drilling and the FWD testing, the subgrade is adequate through this 
roadway section.  The roadway distress appears to be from the pavement and base 
sections.  It is recommended to subcut 24” from the top of existing pavement to remove 
all of the existing pavement, base and scoria.  If the proposed pavement design section 
is greater than 24”, use the recommended pavement design for the subcut section. 
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Design Information 

Pipe Replacement: Pipe replacements on this project may require a non- 
standard pipe backfill detail. Contact the Materials and Research Geotechnical 
Section prior to the PS&E if any pipes are being installed or replaced on this 
project. Please include any pertinent information such as location, size, depth to 
inlet, etc. 

Compaction Method: T-180 

Subgrade Prep: None 

Subcut:   
Table 2 – Subcut Location 

Location           
RP + Feet  

 Length   Depth  

 0+1050 to 0+3500   2450'   24"  

Calculate the subcut quantity based on the lengths and depths as shown in Table 4 
above and adhere to the guidelines stated below. 

Remarks:  Subcut 24” from the top of proposed pavement. If the proposed 
pavement design section is greater than 24”, use the recommended pavement 
design for the subcut section.  Place geogrid (Type) G at the bottom of all 
subcut excavations and backfill with Class 5 Aggregate.  Place 10” of aggregate 
on the geogrid prior to compacting. Do not scarify the bottom of the subcut. 

Drainage: None 

Plan Notes 

None 

The recommendations in this report are based on the scope specified in the 
Introduction. If the scope of work, vertical profile or horizontal alignment is 
changed, in either the conceptual phase or the design phase, the Geotechnical 
Engineer must be notified as soon as possible to ensure that there is adequate 
geotechnical information addressing these areas.
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AASHTO Classification System 



Unified Soil Classification System, USCS 
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FIELD INSPECTION MEMO 

TO: 
FROM: 
DATE: 
HIGHWAY: 
PROJECT NUMBER: 
PCN: 
LOCATION: 
SUBJECT: 

DATE MEETING: 

File 
Matt Kurle/Seung Baek – Materials and Research  
9/18/2018 
ND 67 
No current project number assigned 
No current PCN assigned 
ND 67 Scranton City Section (RP 0.235 to RP 0.675) 
Discussion of the geotechnical data needed for the Environmental 
Document 
8/29/2018  

ATTENDEES: Materials & Research Dickinson District 
Matt Kurle Rob Rayhorn 

Seung Il Baek 

Materials and Research personnel met with Rob Rayhorn (Dickinson District) in Scranton, ND 
on 8/29/2018 to discuss severe roadway distress near the grain elevator on ND 67 (see project 
map attached below).  Approximately 1/8th mile of the roadway section is severely distressed. It 
is indicated that this section of roadway receives a high amount of truck traffic due to the grain 
elevator. The other portions of the city section also show medium to high severity pavement 
distress.  

Review of information indicates that the existing pavement section is 5.5” of HMA on 10” of 
base.  During the site visit and review of previous project plans, it was found that the base is 
made up of approximately 6 inches of scoria. Scoria does not function well as a base material 
and is not a substitute for aggregate. 

Initial observations by Materials & Research indicates that the pavement distress identified in 
the area is caused by scoria in the base section as well as unaccounted for heavy truck traffic. It 
is believed that the subgrade is not a contributing factor to the distresses as subgrade materials 
in this part of the state are generally considered suitable and the adjacent roadways are not 
showing the signs of pavement distress typically associated with poor subgrade.  The city 
section will be drilled by Materials & Research staff to determine the depth of the existing 
pavement section, depth to the bottom of the scoria and to gather subgrade information. It is 
important to note that the thickness of the pavement will not be as accurate compared to 
completing the drilling with a coring machine.  A final recommendation for the repair of the 
pavement distress will be provided during project development.  
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LAB RESULTS 
 
 



LSS - 1 2.0 32 18 14 9.5 68 A-6  (7) CL 4.9 14.5

LSS - 1 3.0 15.8 14.5

LSS - 1 4.0 19.3 14.5

LSS - 1 5.0 18.3 14.5

LSS - 2 2.0 29 17 12 25 33 A-2-6  (0) SC 19.9 18.2

LSS - 2 3.0 14.8 18.2

LSS - 2 4.0 15.2 18.2

LSS - 2 5.0 22.9 18.2

LSS - 3 2.0 25 17 8 25 33 A-2-4  (0) SC 15.5 15.6

LSS - 3 3.0 16.3 15.6

LSS - 3 4.0 11.3 15.6

LSS - 3 5.0 19.2 15.6

LSS - 4 2.0 29 15 14 25 55 A-6  (5) CL 16.2 15.6

LSS - 4 3.0 14.6 15.6

LSS - 4 4.0 16.3 15.6

LSS - 4 5.0 15.1 15.6

LSS - 5 2.0 23 15 8 25 39 A-4  (0) SC 13.8 17.7

LSS - 5 3.0 13.4 17.7

LSS - 5 4.0 19.7 17.7

LSS - 5 5.0 23.8 17.7

LSS - 6 2.0 27 16 11 25 42 A-6  (1) SC 17.1 15.7

LSS - 6 3.0 17.3 15.7

LSS - 6 4.0 14.7 15.7

LSS - 6 5.0 13.7 15.7

LSS - 7 2.0 25 15 10 25 48 A-4  (2) SC 16.3 14.5

LSS - 7 3.0 14.6 14.5

LSS - 7 4.0 14.9 14.5

LSS - 7 5.0 12.1 14.5

LSS - 8 2.0 26 18 8 25 48 A-4  (1) SC 15.3 15.2

LSS - 8 3.0 20.5 15.2

LSS - 8 4.0 13.5 15.2

LSS - 8 5.0 11.6 15.2

LSS - 9 2.0 24 16 8 9.5 53 A-4  (1) CL 13.8 12.0

LSS - 9 3.0 11.1 12.0

LSS - 9 4.0 11.0 12.0

LSS - 9 5.0 12.1 12.0

LSS - 10 2.0 24 16 8 25 46 A-4  (1) SC 11.8 12.1

LSS - 10 3.0 12.4 12.1

LSS - 10 4.0 11.0 12.1

LSS - 10 5.0 13.2 12.1

LSS - 11 2.0 28 16 12 9.5 65 A-6  (5) CL 16.7 14.5

LSS - 11 3.0 15.4 14.5

LSS - 11 4.0 12.8 14.5

SUMMARY OF LABORATORY RESULTS
PAGE  1  OF  2
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LSS - 11 5.0 13.0 14.5

LSS - 12 2.0 26 14 12 9.5 61 A-6  (4) CL 54.3 23.8

LSS - 12 3.0 12.4 23.8

LSS - 12 4.0 13.1 23.8

LSS - 12 5.0 15.4 23.8

LSS - 13 2.0 30 16 14 25 56 A-6  (5) CL 17.3 17.1

LSS - 13 3.0 15.2 17.1

LSS - 13 4.0 15.4 17.1

LSS - 13 5.0 20.5 17.1

LSS - 14 2.0 54 21 33 25 90 A-7-6  (32) CH 17.5 25.6

LSS - 14 3.0 26.2 25.6

LSS - 14 4.0 34.8 25.6

LSS - 14 5.0 23.8 25.6

LSS - 15 2.0 31 17 14 9.5 62 A-6  (6) CL 10.0 15.2

LSS - 15 3.0 15.3 15.2

LSS - 15 4.0 16.4 15.2

LSS - 15 5.0 19.1 15.2

LSS - 16 2.0 29 16 13 25 55 A-6  (4) CL 14.8 15.4

LSS - 16 3.0 15.5 15.4

LSS - 16 4.0 15.2 15.4

LSS - 16 5.0 15.8 15.4

SUMMARY OF LABORATORY RESULTS
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