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Linear Soils Survey 
NHU-5-094(160)903 

Introduction 

Location: I-94B, I-94 W to State Ave 

Reference Points: 903.603 to 905.070 

Project Length: 1.467 Miles 

Proposed Project Scope: Reconstruction 

Investigation Scope: 1 boring every 500’ 

Maintenance Review 

 Date of Maintenance Review: 3/27/2023 

 Materials and Research Person Conducting the Review: Jamie Naumann 

 Maintenance Person Conducting Review: Aaron Auer 

Table 1 - Identified Maintenance Areas 

Location 
RP + Feet 

Distress Identified Maintenance Comments 
Drilling 

Required 

903+3184 
to 

905+0369 
Other 

No maintenance areas. Crack seal in 
2022. Hand patches on transition 
cracks from asphalt to concrete in 2022. 

NO 

Summary of Soil Investigation 

The soil investigation was completed on 5/15/2023. The investigation consisted of 13 

borings. 

Table 2 - Boring Locations Summary 

Boring 
Location 

Pavement 
Distress 

Justification 
for Boring 

Boring 
Depth 

Boring Locations/Comments 

903+3184 
to 

905+0369 
Other Reconstruction 5 Feet 

1 boring every 500’ along the 
roadway within the project 
limits. A total number of 
approximately 16 borings. 

Map of the boring locations are shown in Appendix C. The lab results and included in 

Appendix E. 
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Summary of Soil Analysis 

Soil Sample Distribution 

 

Figure 1 - Soil Sample Distribution 
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Design Recommendations 

Project Limits – 903+3184 to 905+0369: The project geologically falls in the Sentinel 

Butte Formation with gray-brown silt, sand, clay, sandstone, and lignite; river, lake, and 

swamp sediments; as thick as 600 feet. The soils within the project limits are primarily 

clayey sands. In order to provide a sufficient working platform complete 12 inches of 

subgrade prep along the project limits. 

Design Information 

Pipe Replacement: None 

Compaction Method: T-180 

Subgrade Prep:  

Location 

RP+ Feet 
Recommendation Justification 

903+3184  

to  

905+0369  

12” Subgrade prep along 
the project limits 

The subgrade needs to provide a 
sufficient working platform to allow 

for the compaction of base material. 

Subcut Recommendations: None 

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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SOIL CLASSIFICATION  
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Unified Soil Classification System, USCS 



Table 7-12. Frost susceptibility classification of soils (NCHRP 1-37A). 

Frost 
Group 

Degree of 
Frost 

Susceptibility 
Type of Soil 

Percentage Finer 
than 0.075 mm 
(# 200) by wt. 

Typical Soil Classification 

F1 Negligible to low Gravelly soils 3-10 GC, GP, GC-GM, GP-GM 

F2 Low to medium 
Gravelly soils 10-20 GM, GC-GM, GP-GM 

Sands 3-15 SW, SP, SM, SW-SM, SP-SM 

F3 High 

Gravelly Soils Greater than 20 GM-GC 

Sands, except very 
fine silty sands Greater than 15 SM, SC 

Clays PI>12  CL, CH 

F4 Very high 

All Silts  ML-MH
Very Fine Silty 

Sands Greater than 15 SM 

Clays PI<12  CL, CL-ML 

Varied clays and 
other fine grained, 
banded sediments 

 CL, ML, SM, CH 

Figure 7-20. Average rate of heave versus % fines for natural soil gradations (Kaplar, 1974). 

FHWA NHI-05-037 Chapter 7 – Design Details & Construction 
Geotechnical Aspects of Pavements 7 - 60 May 2006 



Frost Depth Map 

*Values shown are in meters
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MAINTENANCE REVIEW AND 
SUBSURFACE INVESTIGATION SCOPE  

  



PAVEMENT EVALUATION LOG FOR LINEAR SOIL SURVEY 
North Dakota Department of Transportation, Materials & Research 
SFN 60472 (6-2017)

Project Number PCN Date of Survey

Section Maintenance Contact Completed By

Highway Reference Points

to

Sheet

of

Location Pavement Distress Description Maintenance Comment
Picture 
Number

Drilling 
Required

Comments

Surface Types

NHU-5-094(160)903 23695 03/27/2023

Aaron Auer Jamie Naumann

903+3184 905+0369

1 1

 No

NANo maintenence areas. Crack seal in 
2022. Hand pathches on transition 
cracks from asphalt to concrete in 2022.

NA903+3184 to 
905+0369

Other

Asphalt
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LAB RESULTS 
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1 2.0 22 17 5 9.5 39 A-4  (0) SC-SM 13.2 13.0

1 3.0 13.8 13.0

1 4.0 12.5 13.0

1 5.0 12.6 13.0

2 2.0 29 15 14 25 52 A-6  (4) CL 14.6 19.1

2 3.0 15.7 19.1

2 4.0 19.5 19.1

2 5.0 26.4 19.1

3 2.0 25 15 10 9.5 44 A-4  (1) SC 11.0 14.1

3 3.0 12.3 14.1

3 4.0 16.5 14.1

3 5.0 16.3 14.1

4 2.0 27 16 11 9.5 38 A-6  (1) SC 13.4 14.6

4 3.0 14.4 14.6

4 4.0 13.8 14.6

4 5.0 16.8 14.6

5 2.0 30 16 14 9.5 42 A-6  (2) SC 13.7 15.5

5 3.0 13.1 15.5

5 4.0 14.2 15.5

5 5.0 21.1 15.5

6 2.0 32 19 13 25 43 A-6  (2) SC 13.1 17.7

6 3.0 16.5 17.7

6 4.0 20.9 17.7

6 5.0 20.3 17.7

7 2.0 30 17 13 25 40 A-6  (2) SC 9.8 10.3

7 3.0 11.4 10.3

7 4.0 9.3 10.3

7 5.0 10.6 10.3

8 2.0 28 17 11 9.5 43 A-6  (1) SC 9.7 10.4

8 3.0 11.2 10.4

8 4.0 10.6 10.4

8 5.0 9.9 10.4

9 2.0 28 19 9 25 32 A-2-4  (0) SC 8.1 9.3

9 3.0 11.5 9.3

9 4.0 8.8 9.3

9 5.0 8.9 9.3

10 2.0 33 18 15 25 42 A-6  (3) SC 11.2 15.6

10 3.0 13.9 15.6

10 4.0 19.8 15.6

10 5.0 17.5 15.6

11 2.0 29 17 12 25 41 A-6  (1) SC 8.0 11.6

11 3.0 13.6 11.6

11 4.0 13.4 11.6
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11 5.0 11.2 11.6

12 2.0 29 18 11 25 39 A-6  (1) SC 14.0 12.2

12 3.0 11.2 12.2

12 4.0 11.8 12.2

12 5.0 11.8 12.2

13 2.0 27 23 4 4.75 35 A-2-4  (0) SM 10.6 10.9

13 3.0 10.6 10.9

13 4.0 11.5 10.9

13 5.0 11.0 10.9
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