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Introduction 
 
Location: I-94, East Bismarck intr. E to east of Menoken intr.- EB 
Reference Points: 162.36 to 172.126 
Project Length: 9.7690 Miles 
Proposed Project Scope: Reconstruction 
Investigation Scope: 1000’ Intervals and Identified Maintenance Areas 
 
Maintenance Review 
 

Date of Maintenance Review: 03/25/2021 
Materials and Research Person Conducting the Review: Jamie Naumann 
Maintenance Person Conducting Review: Cory Bohne 
 
Table 1 – Identified Maintenance Areas 

Location      Distress Identified     Maintenance Comments     Drilling 
Required     RP + Feet   

162+4700 Broken Slab Blowout every year. Dura-patch yearly. 
Major issue. No 

163+1783 Broken Slab Fix yearly No 

163+3850 Broken Slab Fix yearly No 

163+4532 Broken Slab Fix yearly No 

163+5270 Broken Slab Fix yearly No 

164+0450 Broken Slab Fix yearly No 

164+0593 Broken Slab Fix yearly No 

164+1991 Broken Slab Fix yearly No 

164+3076 Broken Slab Blowout fixed 6 months ago No 

164+5168 Broken Slab Fix yearly No 

168+1014 
to 

168+1460 
(Ramp) 

Broken Slab Fix yearly Yes 
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Summary of Soil Investigation 
 
The soil investigation was completed on 6/15/2015.  The investigation consisted of 51 
borings.  
 

Table 2 – Boring Locations Summary 
Boring 

Location 
Pavement Distress Justification for 

Boring 
Boring 
Depth Boring Locations/Comments 

162+2000 to 
172+0000 N/A Reconstruction 5 feet 

Conduct borings at 1000’ intervals 
along the project limits (taking into 
account previous borings, do not 

redrill).  A total number of 
approximately 48 borings. 

168+0916 to 
168+1581 
(RAMP) 

Broken slab 
Identified 

Maintenance 
Area 

10 feet 

Conduct 1 borings in distressed 
area and one boring on either side 

approximately 100 feet away. A 
total number of 3 borings. 

 
Maps of the boring locations are shown in Appendix C.  The lab results are included in 
Appendix E. 
 
Summary of Soil Analysis 
 
Project Limits – 162+2000 to 172+0000:  The majority of soils within the project limits 
fat and lean clays with AASHTO classifications of A-6 and A-7-6. These soils have on 
average a maximum dry density of approximately 120.01 lb/ft3 and an optimum water 
content of approximately 12.9%.  The in-place moistures of the soils that are comprised 
mainly of clay are on average 8% to 15% over optimum.  
 
Identified Maintenance Area – 168+0916 to 168+1581:  The soils within the identified 
maintenance area are lean clays with AASHTO classifications of A-6.  These soils have 
on average a maximum dry density of approximately 121.5 lb/ft3 and an optimum water 
content of approximately 12%.  The in-place moistures of the soils are on average 11% 
to 14% over optimum.  
 
Existing Underdrains – 162+4013 to 164+1003: The soils in the area are fat clays with 
an AASHTO classification of A-7-6. These soils have on average a maximum dry 
density of approximately 112.54 lb/ft3 and an optimum water content of approximately 
16%.  The in-place moistures of the soils are on average 15% over optimum. 
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Soil Sample Distribution  
 

 
 
 

Figure 1 - Soil Sample Distribution 
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Design Recommendations 
 
Project Limits – 162+1901 to 172+0665:  Place Geosynthetic Geogrid (Type G) on top 
of the existing subgrade without disturbing or scarifying the subgrade. Place a minimum 
of 8 inches of base material over the geogrid prior to compacting the base material. 
This deviates from the minimum of 10 inches required in the Standard Specifications 
due to the proposed pavement design requiring 8 inches of base material. 
 
Identified Maintenance Area – 168+1014 to 168+1460:  The existing soils in this area 
are lean clays. The in-place moistures of the soils are on average 11% to 14% over 
optimum. The soils throughout the maintenance area are similar to the soils found through 
the project. There are no changes in soil type or water content that would indicate the 
subgrade is causing roadway distress at this location. There are no design 
recommendations at this time. 
 
Underdrains: There are existing underdrains from 162+4013 to 164+1003 in the 
roadbed. The in-place moisture for this soil is approximately 15% over optimum compared 
to the 8% average over optimum for the rest of the project. Therefore, it is recommended 
to remove the existing underdrains and install new underdrains from RP 162+4000 to 
164+3000. 
 
 

Design Information 
 

Pipe Replacement: None 
 

Compaction Method: T-180 
 

Subgrade Prep:  None 
 

Subcut Recommendations: None 
 
Drainage: Install underdrains from RP 162+4000 to 164+3000. 
 

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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Unified Soil Classification System, USCS 
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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

IM-X-1-094(214)162 22957 03/25/2021

Cory Bohne Jamie Naumann

162+1901 172+0665

1 2

 No

1Blowout every year. Durapatch yearly. 
Major issue.

Broken slab.162+4700

Broken Slab

 No

2Fix yearly.Broken slab in eastbound passing 
lane.

163+1783

Broken Slab

 No

N/AFix yearly.Broken slab in eastbound passing 
lane.

163+3850

Broken Slab

 No

3Fix yearly.Broken slab in both lanes 
eastbound.

163+4532

Broken Slab

 No

N/AFix yearly.Broken slab in eastbound passing 
lane.

163+5270

Broken Slab

 No

N/AFix yearly.Broken slab in eastbound driving 
lane.

164+0450

Broken Slab

 No

4Fix yearly.Broken slab in eastbound passing 
lane.

164+0593

Broken Slab

 No

5Fix yearly.Broken slab in eastbound passing 
lane.

164+1991

Broken Slab

 No

6Blowout fixed 6 months ago.Broken slab in both lanes 
eastbound.

164+3076

Broken Slab

Concrete overlaid with asphalt.

Concrete



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

IM-X-1-094(214)162 22957 03/25/2021

Cory Bohne Jamie Naumann

162+1901 172+0665

2 2

 No

7Fix yearly.Broken slab in both lanes 
eastbound.

164+5168

Broken Slab

 Yes

8-10Fix yearly.Broken slab on ramp to rest area.168+1014 to 
168+1460 
(RAMP) Broken Slab

Concrete overlaid with asphalt.

Concrete



1
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2
163+1783



3
163+4532

4
164+0593



5
164+1991

6
164+3076



7
164+5168

8
168+1014 to 168+1460



9
168+1014 to 168+1460

10
168+1014 to 168+1460
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162+2000 2.0 34 16 18 25 43 A-6  (4) SC 11.2 15.5

162+2000 3.0 15.2 15.5

162+2000 4.0 14.6 15.5

162+2000 5.0 21.1 15.5

162+3000 2.0 29 18 11 25 43 A-6  (1) SC 11.6 14.0

162+3000 3.0 13.0 14.0

162+3000 4.0 15.8 14.0

162+3000 5.0 15.6 14.0

162+4000 2.0 54 23 31 9.5 89 A-7-6  (30) CH 31.6 30.8

162+4000 3.0 27.6 30.8

162+4000 4.0 31.6 30.8

162+4000 5.0 32.5 30.8

163+0000 2.0 66 25 41 9.5 93 A-7-6  (43) CH 37.0 31.3

163+0000 3.0 28.5 31.3

163+0000 4.0 28.5 31.3

163+0000 5.0 31.3 31.3

163+1000 2.0 61 24 37 9.5 95 A-7-6  (40) CH 35.7 30.7

163+1000 3.0 29.8 30.7

163+1000 4.0 28.0 30.7

163+1000 5.0 29.2 30.7

163+2000 2.0 57 20 37 9.5 91 A-7-6  (36) CH 34.2 30.9

163+2000 3.0 32.1 30.9

163+2000 4.0 24.7 30.9

163+2000 5.0 32.6 30.9

163+3000 2.0 53 21 32 9.5 87 A-7-6  (30) CH 35.3 31.0

163+3000 3.0 30.0 31.0

163+3000 4.0 31.3 31.0

163+3000 5.0 27.5 31.0

163+4000 2.0 56 24 32 9.5 94 A-7-6  (34) CH 30.1 31.3

163+4000 3.0 24.3 31.3

163+4000 4.0 37.1 31.3

163+4000 5.0 34.0 31.3

164+0000 2.0 60 23 37 9.5 93 A-7-6  (38) CH 28.1 29.0

164+0000 3.0 32.2 29.0

164+0000 4.0 27.9 29.0

164+0000 5.0 27.9 29.0

164+1000 2.0 59 20 39 25 94 A-7-6  (40) CH 32.1 32.2

164+1000 3.0 31.6 32.2

164+1000 4.0 32.9 32.2

164+1000 5.0 32.4 32.2

164+2000 2.0 64 22 42 9.5 91 A-7-6  (42) CH 33.0 29.2

164+2000 3.0 34.5 29.2

164+2000 4.0 25.2 29.2

SUMMARY OF LABORATORY RESULTS
PAGE  1  OF  6

Void
RatioDepth Liquid
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164+2000 5.0 24.1 29.2

164+3000 2.0 64 22 42 25 88 A-7-6  (40) CH 34.9 30.1

164+3000 3.0 27.8 30.1

164+3000 4.0 29.3 30.1

164+3000 5.0 28.6 30.1

164+4000 2.0 54 18 36 9.5 85 A-7-6  (32) CH 31.3 19.6

164+4000 3.0 29.9 19.6

164+4000 4.0 0.4 19.6

164+4000 5.0 16.9 19.6

165+0000 2.0 21 16 5 25 41 A-4  (0) SC-SM 11.9 14.9

165+0000 3.0 15.8 14.9

165+0000 4.0 15.1 14.9

165+0000 5.0 16.9 14.9

165+1000 2.0 44 15 29 25 71 A-7-6  (19) CL 15.7 24.5

165+1000 3.0 32.6 24.5

165+1000 4.0 24.8 24.5

165+1000 5.0 24.7 24.5

165+2000 2.0 41 16 25 25 65 A-7-6  (14) CL 25.9 21.0

165+2000 3.0 21.6 21.0

165+2000 4.0 15.9 21.0

165+2000 5.0 20.6 21.0

165+3000 2.0 41 15 26 25 58 A-7-6  (12) CL 28.4 24.2

165+3000 3.0 20.8 24.2

165+3000 4.0 16.7 24.2

165+3000 5.0 30.8 24.2

165+4000 2.0 36 14 22 25 55 A-6  (8) CL 16.6 17.3

165+4000 3.0 17.8 17.3

165+4000 4.0 18.3 17.3

165+4000 5.0 16.3 17.3

166+0000 2.0 51 19 32 9.5 82 A-7-6  (27) CH 18.4 25.1

166+0000 3.0 22.7 25.1

166+0000 4.0 31.5 25.1

166+0000 5.0 27.8 25.1

166+1000 2.0 48 20 28 9.5 78 A-7-6  (22) CL 21.2 26.6

166+1000 3.0 20.2 26.6

166+1000 4.0 32.8 26.6

166+1000 5.0 32.2 26.6

166+2000 2.0 44 18 26 25 69 A-7-6  (16) CL 19.0 19.7

166+2000 3.0 27.5 19.7

166+2000 4.0 17.5 19.7

166+2000 5.0 14.6 19.7

166+3000 2.0 33 15 18 9.5 60 A-6  (8) CL 14.6 17.9

166+3000 3.0 16.9 17.9
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166+3000 4.0 18.6 17.9

166+3000 5.0 21.7 17.9

166+4000 2.0 35 14 21 25 60 A-6  (9) CL 14.4 16.4

166+4000 3.0 18.9 16.4

166+4000 4.0 16.7 16.4

166+4000 5.0 15.6 16.4

167+0000 2.0 62 24 38 4.75 89 A-7-6  (37) CH 16.1 26.1

167+0000 3.0 23.2 26.1

167+0000 4.0 34.2 26.1

167+0000 5.0 31.0 26.1

167+1000 2.0 41 17 24 25 66 A-7-6  (13) CL 28.7 21.7

167+1000 3.0 20.4 21.7

167+1000 4.0 18.3 21.7

167+1000 5.0 19.7 21.7

167+2000 2.0 47 19 28 25 87 A-7-6  (25) CL 11.8 21.5

167+2000 3.0 17.1 21.5

167+2000 4.0 33.1 21.5

167+2000 5.0 24.1 21.5

167+3000 2.0 33 15 18 9.5 54 A-6  (6) CL 14.8 14.1

167+3000 3.0 11.8 14.1

167+3000 4.0 15.8 14.1

167+3000 5.0 14.0 14.1

167+4000 2.0 NP NP NP 4.75 33 A-2-4  (0) SM 13.3 10.5

167+4000 3.0 8.8 10.5

167+4000 4.0 10.9 10.5

167+4000 5.0 8.8 10.5

168+0000 2.0 37 17 20 9.5 74 A-6  (13) CL 15.5 22.1

168+0000 3.0 31.4 22.1

168+0000 4.0 24.7 22.1

168+0000 5.0 16.8 22.1

168+0916 2.0 39 17 22 9.5 83 A-6  (18) CL 19.9 25.1

168+0916 3.0 22.1 25.1

168+0916 4.0 23.9 25.1

168+0916 5.0 26.9 25.1

168+0916 6.0 24.0 25.1

168+0916 7.0 25.7 25.1

168+0916 8.0 29.2 25.1

168+0916 9.0 25.9 25.1

168+0916 10.0 28.3 25.1

168+1294 2.0 40 17 23 9.5 80 A-6  (17) CL 20.6 24.8

168+1294 3.0 28.3 24.8

168+1294 4.0 25.9 24.8

168+1294 5.0 24.8 24.8
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168+1294 6.0 24.0 24.8

168+1294 7.0 26.1 24.8

168+1294 8.0 21.0 24.8

168+1294 9.0 26.1 24.8

168+1294 10.0 25.9 24.8

168+1581 2.0 39 18 21 9.5 80 A-6  (16) CL 19.5 24.8

168+1581 3.0 22.1 24.8

168+1581 4.0 29.7 24.8

168+1581 5.0 28.8 24.8

168+1581 6.0 18.8 24.8

168+1581 7.0 27.7 24.8

168+1581 8.0 24.5 24.8

168+1581 9.0 26.0 24.8

168+1581 10.0 26.5 24.8

168+2000 2.0 34 16 18 9.5 65 A-6  (9) CL 19.3 21.6

168+2000 3.0 19.8 21.6

168+2000 4.0 22.7 21.6

168+2000 5.0 24.5 21.6

168+3000 2.0 23 21 2 9.5 48 A-4  (0) SM 15.1 12.6

168+3000 3.0 11.8 12.6

168+3000 4.0 10.5 12.6

168+3000 5.0 12.8 12.6

168+4000 2.0 47 19 28 25 86 A-7-6  (25) CL 16.3 22.4

168+4000 3.0 26.3 22.4

168+4000 4.0 25.1 22.4

168+4000 5.0 21.7 22.4

169+0000 2.0 42 19 23 9.5 86 A-7-6  (20) CL 19.5 24.4

169+0000 3.0 27.6 24.4

169+0000 4.0 25.8 24.4

169+0000 5.0 24.8 24.4

169+1000 2.0 47 18 29 9.5 85 A-7-6  (25) CL 17.2 23.9

169+1000 3.0 27.4 23.9

169+1000 4.0 25.3 23.9

169+1000 5.0 25.6 23.9

169+2000 2.0 45 19 26 9.5 85 A-7-6  (22) CL 16.8 18.2

169+2000 3.0 17.8 18.2

169+2000 4.0 18.9 18.2

169+2000 5.0 19.4 18.2

169+3000 2.0 45 17 28 9.5 83 A-7-6  (23) CL 23.0 19.0

169+3000 3.0 18.5 19.0

169+3000 4.0 18.0 19.0

169+3000 5.0 16.6 19.0

169+4000 2.0 49 18 31 9.5 81 A-7-6  (25) CL 15.7 21.6
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169+4000 3.0 18.5 21.6

169+4000 4.0 23.0 21.6

169+4000 5.0 28.9 21.6

170+0000 2.0 50 20 30 25 83 A-7-6  (26) CH 20.3 20.7

170+0000 3.0 19.6 20.7

170+0000 4.0 22.1 20.7

170+0000 5.0 20.7 20.7

170+1000 2.0 58 20 38 9.5 92 A-7-6  (38) CH 25.4 25.2

170+1000 3.0 25.6 25.2

170+1000 4.0 27.7 25.2

170+1000 5.0 22.0 25.2

170+2000 2.0 29 16 13 9.5 54 A-6  (4) CL 16.9 19.3

170+2000 3.0 18.4 19.3

170+2000 4.0 21.5 19.3

170+2000 5.0 20.2 19.3

170+3000 2.0 36 16 20 9.5 64 A-6  (10) CL 21.6 20.0

170+3000 3.0 16.1 20.0

170+3000 4.0 22.0 20.0

170+3000 5.0 20.3 20.0

170+4000 2.0 28 15 13 9.5 49 A-6  (3) SC 22.7 16.2

170+4000 3.0 15.6 16.2

170+4000 4.0 12.8 16.2

170+4000 5.0 13.8 16.2

171+0000 2.0 34 17 17 9.5 73 A-6  (11) CL 15.8 17.8

171+0000 3.0 21.4 17.8

171+0000 4.0 17.6 17.8

171+0000 5.0 16.6 17.8

171+1000 2.0 33 16 17 9.5 54 A-6  (6) CL 16.6 16.7

171+1000 3.0 14.9 16.7

171+1000 4.0 14.1 16.7

171+1000 5.0 21.1 16.7

171+2000 2.0 28 16 12 9.5 52 A-6  (3) CL 16.6 17.4

171+2000 3.0 15.9 17.4

171+2000 4.0 17.8 17.4

171+2000 5.0 19.2 17.4

171+3000 2.0 24 14 10 9.5 40 A-4  (1) SC 26.4 16.1

171+3000 3.0 11.4 16.1

171+3000 4.0 13.2 16.1

171+3000 5.0 13.4 16.1

171+4000 2.0 20 16 4 9.5 35 A-2-4  (0) SC-SM 12.7 13.8

171+4000 3.0 11.9 13.8

171+4000 4.0 10.3 13.8

171+4000 5.0 20.2 13.8
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172+0000 2.0 24 16 8 9.5 38 A-4  (0) SC 13.1 11.6

172+0000 3.0 11.9 11.6

172+0000 4.0 10.2 11.6

172+0000 5.0 11.3 11.6
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