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Introduction 
 
PCN No:   22839 
Highway:    094.063 
Location:     Exit 64 interchange ( I-94) 
Reference Points:   RP 63.8000 to 64.6571 
Project Length:   0.8504 Miles  
Proposed Project Scope:  Major Rehabilitation/Structural 
Investigation Scope:  Identified Maintenance Areas 

 
 

Summary of Soil Investigation 
 
Materials and Research Person Conducted Drilling/Logging: Jamie Naumann / Dallan Feist 
The soil investigation was completed on 5/21/2020.   
 
The investigation consisted of 5 borings.  

 
Table 1 – Boring Locations Summary 
 

 
Boring Log 

No. 
Boring Location Boring Depth 

 1 & 2 
East Bound Exit 64 to I-94.    

(See Appendix C) 
45 feet 

3 
East Bound Exit 64 to I-94- LSS Boring  

( See  Appendix C) 
10 feet 

4 & 5 
On 36th Street SW- West of I-94- LSS Boring 

( See  Appendix C) 
10 feet 

 
Maps of the boring locations are shown in Appendix C.  The lab results are included in Appendix 
D & E. 

 
 

Summary of Soil Analysis 
 
Boring log 1 ( Deep):  
Boring no. 1 was completed to a depth of 45 feet along the proposed ramp realignment as 
shown in the boring location map in Appendix C. 

Majority of soils in this boring ranged from lean to fatty clay. The in-place average moisture 
content of the soil was ranged from 18% to 26%. Coal was found at a depth of 15-18 feet 

 
Boring log 2 ( Deep): 
Boring no. 2 was completed to a depth of 45 feet along the proposed ramp realignment as 
shown in the boring location map in Appendix C. 
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Majority soils in this boring ranged from lean to fatty clay. The in-place average moisture content 
of the soil was ranged from 23% to 30%. Coal was found at a depth of 6-11 feet and 6-11 and 
16-21 feet. 

 
Boring Log No. 3 ( LSS):  
Boring no. 3 was completed to a depth of 10 feet along the proposed ramp realignment as 
shown in the boring location map in Appendix C. 

Majority of soils in this boring were silty sand and sandy clay. However, there was a pocket of 
lean clay at the depth of 2 feet The in-place average moisture content of the soil was ranged 
from 21% to 24% .  

 
Boring Log No. 4 ( LSS): 
Boring no. 4 was completed to a depth of 10 feet on west end of bridge abutment on 36th street 
SW , as shown in the boring location map in Appendix C. 

Majority of soils in this boring were silty sand and sandy clay. The in-place average moisture 
content of the soil was ranged from 21% to 24%.  

 
Boring Log No. 5 ( LSS): 
Boring no 5 has been carried out west of bridge abutment on 36th street SW to a depth of 10 ft 
as shown in the boring location map in Appendix C. 

Majority of soils in this boring were lean clay and clayey sand. In-place average moisture 
content of the soil was ranged from 19% to 30%.  

The soils from a depth of 2-6 feet were found to have high silt percentages.   
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Soil Sample Distribution 

 

Figure 1 - Soil Sample Distribution 
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Design Recommendations 
 
36th Street SW ( East & West of Approach Slab) 

Due to the existing pavement distress, high silt contents in the existing soils and to 
accommodate pavement design recommendation, it is recommended to subcut 23.5” 
inches and 50' long East and West of the approach slabs of the bridge on 36th St SW at 
Exit 64 (I-94). 

Design Information:  
 
Compaction Method: T-180 

Subgrade Prep:  None 

Subcut Recommendations:  

 
  Table 2 – Subcut Recommendations 

 

Location: RP + Feet       Length(Feet)     Depth(Inches)    

 East of approach slabs (exit 64)     50 feet     23.5”    

 West of approach slabs (exit 64)     50 feet     23.5”    

 

Calculate the subcut quantity based on the lengths and depths as shown in Table 2 above and 

adhere to the guidelines stated below. 

 

Remarks:  The depth of recommended subcut is from the top of proposed pavement.  Place 
Geosynthetic 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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LINEAR SOILS SURVEY FIELD INVESTIGATION SCOPE 
TO: File 

FROM: Naveed Haider – Materials and Research (Geotechnical) 

DATE: 04/29/2020 

HIGHWAY: 094.063 

PROJECT NUMBER: IM-5-094(147)063 

PCN: 22839 

LOCATION: Exit 64 interchange 

IMPROVEMENT SCOPE: Major Rehabilitation  

SUBJECT: Deep and Linear Subsurface Soils Survey Investigation 
Scope 

 
No maintenance review was completed for this project.  Boring locations were based on the field 
review. The linear soils survey field investigation scope is based on the improvement strategy 
for the roadway as per Chapter 7 of the NDDOT Design Manual. 
 
 Improvement Strategy:  Major Rehabilitation 
 Investigation Scope:  Identified Areas 
The following table shows the proposed subsurface investigation scope. 

Boring Location 
Justification 
for Boring 

Boring 
Depth 

Location 

Exit 64 - I-94  
(LSS boring no 1) See 

attachment 

Major 
Rehabilitation 

10 feet 
Conduct 1 boring as shown on the attached map. 
Total 1 boring. Obtain 2 SPT sample every 5 feet. 

Exit 64 - I-94  
(LSS boring no 2 &3) See 

attachment 

Major 
Rehabilitation 

10 feet 
Conduct 2 borings as shown on the attached map. A 
total number of 2 borings. Obtain 2 SPT sample 
every 5 feet. 

Exit 64 - I-94. 
(Deep boring no 1 &2) See 

attachment 

Major 
Rehabilitation 

45 feet 

Conduct 2 deep boring as shown on the attached 

map. Obtain 1 SPT and 1 Shelby tube sample every 

5 feet. 

 
The following are the associated tasks and dates for the completion of the Linear Soils Survey 
and Recommendations for this project. 
 

Task Completion (Anticipated) Date 

Maintenance Review with District Maintenance Forces N/A 

Linear Soils Survey Field Work Complete 06/01/2020 

Linear Soils Survey Lab Work 07/01/2020 

Linear Soils Survey Report 06/1/2020* 

*Milestone Task 
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Soft, Moist, Brown, Fatty Clay with Sand
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Stiff, Moist, Gray, Lean Clay with Sand
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Soft, Moist, Brown, Sandy Clay

-6.0 ft
Soft, Moist, Black, Coal Water Bearing

-11.4 ft
Soft, Moist, Gray, Sandy/Silty Clay

-16.0 ft
Medium Dense, Moist, Black, Thick Coal
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Soft, Moist, Brown, fatty Clay with sand

-8.8 ft
Water bearing
-8.8 ft
Stiff, Moist, Brown, fatty Clay with sand
-10.0 ft
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Soft to medium stiff, Moist, Brown, fatty clay
with sand

-10.0 ft

Bottom of borehole at 11.0 ft
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Soft to medium stiff, Moist, Brown, fatty clay
with sand

-10.0 ft

Bottom of borehole at 11.0 ft
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APPENDIX E 
 

LAB RESULTS 
 
 



SB - 1 0.0 35 19 16 25 59 A-6  (7) CL 24.2 24.2

SB - 1 2.0 35 20 15 25 57 A-6  (6) CL 28.7 28.7

SB - 1 4.0 41 23 18 9.5 89 A-7-6  (17) CL 23.2 23.2

SB - 1 6.0 NP NP NP 25 40 A-4  (0) SM 18.3 18.3

SB - 1 9.0 NP NP NP 9.5 42 A-4  (0) SM 21.9 21.9

SB - 1 11.0 NP NP NP 9.5 39 A-4  (0) SM 21.8 21.8

SB - 1 14.0 29 24 5 4.75 53 A-4  (1) ML 21.6 21.6

SB - 1 16.0 35.1 35.1

SB - 1 19.0 55 32 23 9.5 74 A-7-5  (18) MH 9.3 9.3

SB - 1 21.0 60 27 33 9.5 94 A-7-6  (36) CH 25.4 25.4

SB - 1 24.0 61 28 33 4.75 89 A-7-6  (33) CH 24.1 24.1

SB - 1 26.0 39 19 20 9.5 94 A-6  (19) CL 21.3 21.3

SB - 1 29.0 56 21 35 9.5 98 A-7-6  (38) CH 23.0 23.0

SB - 1 31.0 65 21 44 9.5 99 A-7-6  (49) CH 28.6 28.6

SB - 1 34.0 75 23 52 9.5 97 A-7-6  (58) CH 23.3 23.3

SB - 1 36.0 76 24 52 4.75 97 A-7-6  (58) CH 26.2 26.2

SB - 1 39.0 75 21 54 4.75 99 A-7-6  (61) CH 24.8 24.8

SB - 1 41.0 65 19 46 4.75 100 A-7-6  (52) CH 21.0 21.0

SB - 1 43.0 69 20 49 4.75 100 A-7-6  (56) CH 22.8 22.8

SB - 2 0.0 NP NP NP 9.5 46 A-4  (0) SM 23.9 23.9

SB - 2 2.0 34 18 16 2 73 A-6  (10) CL 27.0 27.0

SB - 2 4.0 36 29 7 2 71 A-4  (5) ML

SB - 2 6.0 32.7 32.7

SB - 2 9.0 56 29 27 2 87 A-7-6  (27) CH

SB - 2 11.0 62 25 37 4.75 97 A-7-6  (41) CH 26.2 26.2

SB - 2 14.0 61 27 34 4.75 97 A-7-6  (39) CH

SB - 2 16.0 65 30 35 4.75 84 A-7-5  (33) CH 30.9 30.9

SB - 2 19.0 46 22 24 9.5 86 A-7-6  (22) CL

SB - 2 21.0 43 24 19 4.75 98 A-7-6  (21) CL 23.9 23.9

SB - 2 24.0 52 19 33 9.5 95 A-7-6  (34) CH 24.6 24.6

SB - 2 26.0 68 20 48 9.5 99 A-7-6  (54) CH 29.9 29.9

SB - 2 29.0 70 22 48 9.5 95 A-7-6  (51) CH 30.1 30.1

SB - 2 31.0 65 26 39 4.75 96 A-7-6  (43) CH 38.4 38.4

SB - 2 34.0 75 25 50 9.5 98 A-7-6  (57) CH

SB - 2 36.0 65 19 46 2 100 A-7-6  (52) CH 23.0 23.0

SB - 2 39.0 69 21 48 2 100 A-7-6  (55) CH 22.0 22.0

SB - 2 41.0 58 18 40 9.5 94 A-7-6  (41) CH 26.9 26.9

SB - 2 43.0 53 20 33 2 96 A-7-6  (35) CH 21.2 21.2

SB - 3 0.0 39 19 20 50 49 A-6  (6) SC 23.5 23.5

SB - 3 2.0 35 21 14 9.5 56 A-6  (5) CL 23.6 23.6

SB - 3 4.0 31 22 9 2 46 A-4  (1) SC 21.5 21.5

SB - 3 6.0 NP NP NP 4.75 42 A-4  (0) SM 24.0 24.0

SB - 3 8.0 31 20 11 4.75 43 A-6  (2) SC 23.2 23.2
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SB - 4 2.0 32 15 17 9.5 53 A-6  (6) CL 24.4 24.4

SB - 4 4.0 35 16 19 9.5 68 A-6  (11) CL 26.0 26.0

SB - 4 6.0 29 15 14 25 49 A-6  (3) SC 16.0 16.0

SB - 4 8.0 35 17 18 9.5 52 A-6  (6) CL 21.2 21.2

SB - 5 2.0 36 18 18 9.5 73 A-6  (11) CL 30.2 30.2

SB - 5 4.0 42 18 24 9.5 74 A-7-6  (16) CL 27.9 27.9

SB - 5 6.0 34 15 19 9.5 55 A-6  (7) CL 14.3 14.3

SB - 5 8.0 31 20 11 9.5 45 A-6  (2) SC 19.9 19.9
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