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Introduction

This report includes the investigation of the borrow site on project NH-5-200(025)095.
The field and subsurface investigation was conducted on 7/18/2016 and 7/19/2016 in
order to develop this report.

Sampling and Testing Procedures:

Borings were conducted with a six inch solid flight auger. Soil samples were taken at
each boring location. Borings that had significant changes in soil type were split into
separate samples. Moisture content samples were taken at 1 foot intervals.

The samples were submitted to the laboratory for determination of AASHTO

classification, moisture content, dry density, sieve analysis, and Atterberg limits.

Borrow Site B-1

This borrow site was drilled on 7/18/2016 and 7/19/2016. A total of 24 borings were
conducted at this location. Additional testing was run on the borings listed below. A

summary of the boring data is shown in Table 1. Detailed data is in Appendix B.

Table 1 - Summary of Borrow Site B-1

Boring Lab NDDOT AASHTO | Depth of | Average Optimum Max Dry
Number | Number Textural Class Sample In Place Moisture Density
Class Moisture Content
Content T-180

feet % % Ib/ft®

49 704 CLY A-7-5(52) | 1.0-5.0 29.8 18.2 106.5
50 705 CLY A-7-6(31) | 0.0-5.0 23.9 15.7 110.1
51 706 CLY A-7-6(27) 0.8-5.0 17.4 13.5 118.9
52 707 CLY A-7-6(23) | 0.5-3.9 19.8 16.2 111.8
53 708 SLTY CLY | A-7-6(29) | 0.5-5.0 23.1 13.2 119.7
54 709 CLY A-7-6(29) | 0.5-5.0 15.9 13.7 117.4
55 710 CLY A-6(6) 0.8-5.0 9.2 10.5 123.8
56 711 CLY A-7-6(48) 0.8-8.2 16.3 15.1 115.1
57 712 CLY A-7-6(24) | 0.7-10.0 13.3 125 120.5
58 713 CLY A-7-6(23) | 0.9-5.0 13.7 13.3 117.8
59 714 CLY A-7-6(49) | 0.5-15.0 215 14.1 117.9
60 715 CLY A-6(11) 0.7-9.0 11.0 10.5 126.7
716 CLY A-6(14) 9.0-15.0 22.3 13.8 117.1

61 717 CLY A-6(4) 0.7-15.0 10.0 9.4 128.7
62 718 CLY A-6(15) | 0.7-10.0 11.1 124 121.2
63 719 CLY A-7-6(36) | 0.8-5.0 13.9 12.4 120.1
64 720 CLY A-7-6(31) | 1.1-5.0 11.6 13.9 115.9




Borrow Site Report
NH-5-200(025)095

Page 2
Boring Lab NDDOT AASHTO | Depth of | Average Optimum Max Dry
Number | Number Textural Class Sample In Place Moisture Density
Class Moisture Content
Content T-180

feet % % Ib/ft3

65 721 CLY A-7-6(29) | 1.0-10.0 16.9 12.5 120.4

66 722 CLY A-6(11) 1.0-10.0 10.9 11.7 122.3

67 723 CLY A-6(15) | 0.7-10.0 13.0 11.6 123.0

68 724 CLY A-7-6(35) | 0.7-10.0 14.7 5.4 115.0

69 725 CLY A-7-6(28) | 1.3-10.0 13.1 13.1 121.0

70 726 CLY A-7-6(35) | 0.6-10.0 14.9 12.6 121.2

71 727 CLY A-7-6(34) | 0.6-10.0 18.8 13.0 119.8

72 728 CLY A-7-6(25) | 2.5-5.0 14.8 13.3 1175

Summary and Recommendations

The majority of the soils encountered in Borrow Site B-1 were A-7-6 soils with high
group indices and moderate swell potential indicating a potential for these soils to be
susceptible to seasonal movement. Boring 56 was drilled to a depth of 10 feet and coal
was encountered from 8.2 feet to 10.0 feet. It can be expected that additional coal
layers may be encountered within this site. The soils encountered in boring 61 were
classified as F4 soils which are highly susceptible to frost action. See Appendix B for
the moisture contents and other detailed data at the specific sample depths.

Borrow Site B-1 Recommendation

The material properties of the soil encountered in the investigation indicate that
these soils may be susceptible to seasonal movement given conditions such as
elevated moisture contents are present. To minimize the potential for differential
seasonal movement of these soils and ensure they perform adequately, mix and
blend the materials well to create a uniform embankment section.

Moisture and Density Controls

Moisture and Density for all borrow material shall be in accordance with AASHTO
T-180.
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Summary and Lab Results for Borrow Site B1
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Color Key |
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714 | 102+0189 | Rt900WB | 0.5-15 | 20.1 | A-7-6(49) 14.1 ~ F3

w

715 | 102+0189 | Rt550WB | 079 | 17.1 | A-6(11) 10.5 I F3
716 | 102+0189 | Rt550WB | 079 | 157 | A-6(14) 13.8 IIIII F3
710 | 102+0314 Rt300EB | 0.85 | 181 | A-6(6) 10.5 F3
711 | 102+0314 Rt940EB | 0.8-8.2 | 22.6 | A-7-6(48) 15.1 F3
712 | 102+0314 | Rt1300EB | 0.7-10 | 18.8 | A-7-6(24) 12,5 F3
707 | 102+0439 Rt550EB | 0.5-3.9 | 22.0 | A-7-6(23) 16.2 F3
708 | 102+0439 | Rt1050EB | 0.5-5 | 20.1 | A-7-6(29) 13.2 F3
709 | 102+0439 | Rt1600EB | 055 | 20.6 | A-7-6(29) 13.7 F3
704 | 102+0564 Rt 300 EB 15 32.1 | A7-5(52) 18.2 F3
705 | 102+0564 Rt 800 EB 0-5 24.7 | A7-6(31) 15.7 F3
706 | 102+0564 | Rt1300EB | 0.85 | 19.3 | A7-6(27) 13.5 F3
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Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-32-2016 Date Reported 7/20/2016 District Bismarck
County DUNN Submitted By  Naumann Project Number NHU-5-200(025)095
AASHTO Test Method PCN 19734

Comments

Lab Number 723 724 725 726

Reference Pt + Feet 101+5110 101+5110 101+5110 101+5110

Distance From CenterLine (Ft.) Rt 300 EB Rt 550 EB Rt 800 EB Rt 1050 EB

Depth, Ft. 0.7-10.0 0.7 -10.0 1.3-10.0 0.6 - 10.0

Field Sample No. 723 724 725 726

% Pass. 3/8" Sieve 100 100 100 100

% Pass. No. 4 Sieve 100 100 100 100

% Pass. No. 10 Sieve 100 100 99 100

% Coarse Sand (-No. 10 + No. 40) 0 1 1 0

% Fine Sand (-No. 40 + No. 200) 21 3 8 4

% Silt (0.074 - 0.005 mm) 24 23 34 40

% Clay (-0.005 mm) 55 74 56 56

Liquid Limit (-No. 40) 40 55 48 52

Plasticity Index (-No. 40) 20 32 30 34

Plastic Limit 20 23 18 18

Soil Color BRN/TAN BRN/GRY BRN/TAN BRN/TAN

Textural Class CLY CLY CLY CLY

Soil Class (AASHTO M-145) A-6(15) A-7-6(35) A-7-6(28) A-7-6(35)

Frost Class F3 F3 F3 F3

Optimum Moisture (%) 11.6 15.4 13.1 12.6

Maximum Dry Density (pcf) 123.0 115.0 121.0 121.2

% Organic Content

\Depth (Ft) | Moisture (%) 1 | 17.2 1 | 11.3 1 | 20.3 1 | 19.6
2 | 7.7 2 | 20.0 2 | 11.9 2 | 12.4
3 | 12.3 3 | 12.2 3 | 114 3 | 11.3
4 | 10.1 4 | 10.7 4 | 14.5 4 | 114
5 | 9.9 5 | 8.6 5 | 13.1 5 | 12.8
6 | 10.9 6 | 10.1 6 | 10.0 6 | 21.1
7 | 12.0 7 | 12.3 7 | 16.1 7 | 15.6
8 | 15.4 8 | 14.2 8 | 12.5 8 | 16.4
9 | 16.2 9 | 234 9 | 13.8 9 | 134
10 | 18.3 10 | 24.6 10 | 15.0 10 | 15.9

Avg. Moisture of Sample Depth 13.0 14.7 13.1 14.9

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 8/16/2016
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Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-32-2016 Date Reported 7/20/2016 District Bismarck
County DUNN Submitted By  Naumann Project Number NHU-5-200(025)095
AASHTO Test Method PCN 19734

Comments

Lab Number 727 728 720 721

Reference Pt + Feet 101+5110 101+5110 10145235 10145235

Distance From CenterLine (Ft.) Rt 1340 EB Rt 1600 EB Rt 1600 WB Rt 1100 WB

Depth, Ft. 0.6-10.0 2.5-5.0 1.1-5.0 1.0-10.0

Field Sample No. 727 728 720 721

% Pass. 3/8" Sieve 100 100 100 100

% Pass. No. 4 Sieve 100 100 100 100

% Pass. No. 10 Sieve 100 99 99 100

% Coarse Sand (-No. 10 + No. 40) 1 1 1 0

% Fine Sand (-No. 40 + No. 200) 2 10 7 6

% Silt (0.074 - 0.005 mm) 44 26 41 33

% Clay (-0.005 mm) 53 63 50 61

Liquid Limit (-No. 40) 52 47 52 48

Plasticity Index (-No. 40) 32 27 31 29

Plastic Limit 19 21 21 18

Soil Color BRN/TAN BRN/BLK BRN/BLK BRN/TAN

Textural Class CLY CLY CLY CLY

Soil Class (AASHTO M-145) A-7-6(34) A-7-6(25) A-7-6(31) A-7-6(29)

Frost Class F3 F3 F3 F3

Optimum Moisture (%) 13.0 133 13.9 12.5

Maximum Dry Density (pcf) 119.8 117.5 115.9 120.4

% Organic Content

\Depth (Ft) | Moisture (%) 1 | 26.1 1 | 22.1 1 | 22.0 1 | 28.6
2 | 21.4 2 | 20.5 2 | 10.7 2 | 10.6
3 | 14.9 3 | 15.5 3 | 10.3 3 | 10.0
4 | 15.8 4 | 15.5 4 | 114 4 | 15.1
5 | 18.0 5 | 13.5 5 | 13.8 5 | 15.3
6 | 16.3 14.8 11.6 6 | 16.7
7 | 14.9 7 | 21.3
8 | 21.0 8 | 20.0
9 | 19.0 9 | 15.2
10 | 20.7 10 | 15.7

Avg. Moisture of Sample Depth 18.8 16.9

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 8/16/2016
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Report Number SS-32-2016 Date Reported 7/20/2016 District Bismarck
County DUNN Submitted By  Naumann Project Number NHU-5-200(025)095
AASHTO Test Method PCN 19734

Comments

Lab Number 722 717 717.1 718

Reference Pt + Feet 101+5235 102+0070 102+0070 102+0070

Distance From CenterLine (Ft.) Rt 600 WB Rt 300 EB Rt 300 EB Rt 800 EB

Depth, Ft. 1.0 - 10.0 0.7-13.5 0.7-13.5 0.7 -10.0

Field Sample No. 722 717 717.1 718

% Pass. 3/8" Sieve 100 100 100

% Pass. No. 4 Sieve 100 100 99

% Pass. No. 10 Sieve 100 100 99

% Coarse Sand (-No. 10 + No. 40) 1 1 1

% Fine Sand (-No. 40 + No. 200) 25 35 25

% Silt (0.074 - 0.005 mm) 19 1 0

% Clay (-0.005 mm) 55 63 73

Liquid Limit (-No. 40) 35 27 40

Plasticity Index (-No. 40) 18 11 23

Plastic Limit 18 16 17

Soil Color BRN/TAN BRN/TAN BRN/TAN BRN/TAN

Textural Class CLY CLY CLY

Soil Class (AASHTO M-145) A-6(11) A-6(4) A-6(15)

Frost Class F3 F4 F3

Optimum Moisture (%) 11.7 9.4 12.4

Maximum Dry Density (pcf) 122.3 128.7 121.2

% Organic Content

\Depth (Ft) | Moisture (%) 1 | 17.4 1 | 12.9 13 | 6.8 1 | 13.0
2 | 8.2 2 | 7.1 14 | 24.8 2 | 6.6
3 | 7.7 3 | 7.1 15 | 25.8 3 | 5.3
4 | 8.8 4 | 6.7 6.8 4 | 6.6
5 | 10.5 5 | 6.1 5 | 10.6
6 | 10.5 6 | 7.3 6 | 11.1
7 | 11.5 7 | 8.1 7 | 13.2
8 | 12.1 8 | 10.5 8 | 14.2
9 | 11.1 9 | 7.1 9 | 15.2
10 | 11.4 10 | 6.6 10 | 14.9

Avg. Moisture of Sample Depth 10.9 11 | 7.4 11.1

12 | 5.7
7.7

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 8/16/2016
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Report Number SS-32-2016 Date Reported 7/20/2016 District Bismarck
County DUNN Submitted By  Naumann Project Number NHU-5-200(025)095
AASHTO Test Method PCN 19734
Comments
Lab Number 719 713 714 714.1
Reference Pt + Feet 102+0070 102+0189 102+0189 102+0189
Distance From CenterLine (Ft.) Rt 1300 EB Rt 1300 WB Rt 900 WB Rt 900 WB
Depth, Ft. 0.8-5.0 0.9-5.0 0.5-15.0 0.5-15.0
Field Sample No. 719 713 714 714.1
% Pass. 3/8" Sieve 100 100 100
% Pass. No. 4 Sieve 100 100 99
% Pass. No. 10 Sieve 100 99 98
% Coarse Sand (-No. 10 + No. 40) 0 1 0
% Fine Sand (-No. 40 + No. 200) 1 13 2
% Silt (0.074 - 0.005 mm) 28 16 20
% Clay (-0.005 mm) 71 69 77
Liquid Limit (-No. 40) 53 46 66
Plasticity Index (-No. 40) 33 27 45
Plastic Limit 20 19 20
Soil Color BRN/TAN BRN BRN/GRY/BLK BRN/GRY/BLK
Textural Class CLY CLY CLY
Soil Class (AASHTO M-145) A-7-6(36) A-7-6(23) A-7-6(49)
Frost Class F3 F3 F3
Optimum Moisture (%) 12.4 133 14.1
Maximum Dry Density (pcf) 120.1 117.8 117.9
% Organic Content
Depth (Ft.) | Moisture (%) ‘ 1 | 9.9 1 | 234 1 | 16.3 13 | 24.5
2 | 10.7 2 | 14.7 2 | 18.5 14 | 27.6
3 | 15.3 3 | 11.6 3 | 19.8 15 | 23.0
4 | 17.0 4 | 8.7 4 | 19.5 25.0
5 | 16.2 5 | 10.1 5 | 21.7
Avg. Moisture of Sample Depth 13.9 13.7 6 | 20.9
7 | 19.9
8 | 21.4
9 | 22.0
10 | 222
11 | 22.5
12 | 23.2
20.6

Scott W. Wutzke, Testing Lab Supervisor

Date Printed: 8/16/2016
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Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-32-2016 Date Reported 7/20/2016 District Bismarck
County DUNN Submitted By  Naumann Project Number NHU-5-200(025)095
AASHTO Test Method PCN 19734

Comments

Lab Number 715 716 716.1 710

Reference Pt + Feet 102+0189 102+0189 102+0189 102+0314

Distance From CenterLine (Ft.) Rt 550 WB Rt 550 WB Rt 550 WB Rt 300 EB

Depth, Ft. 0.7-9.0 0.7-9.0 0.7-9.0 0.8-5.0

Field Sample No. 715 716 716.1 710

% Pass. 3/8" Sieve 100 100 100

% Pass. No. 4 Sieve 100 100 100

% Pass. No. 10 Sieve 100 100 100

% Coarse Sand (-No. 10 + No. 40) 2 1 1

% Fine Sand (-No. 40 + No. 200) 25 19 40

% Silt (0.074 - 0.005 mm) 5 3 1

% Clay (-0.005 mm) 67 78 59

Liquid Limit (-No. 40) 35 36 33

Plasticity Index (-No. 40) 18 20 14

Plastic Limit 17 16 18

Soil Color BRN/TAN BRN/GRY BRN/GRY BRN

Textural Class CLY CLY CLY

Soil Class (AASHTO M-145) A-6(11) A-6(14) A-6(6)

Frost Class F3 F3 F3

Optimum Moisture (%) 10.5 13.8 10.5

Maximum Dry Density (pcf) 126.7 117.1 123.8

% Organic Content

Depth (Ft.) | Moisture (%) \ 1 | 15.0 10 | 16.9 13 | 21.7 1 | 15.3
2 | 8.8 11 | 23.1 14 | 21.7 2 | 7.3
3 | 9.5 12 | 24.9 15 | 25.5 3 | 7.6
4 | 9.7 0.0 0.0 4 | 7.8
5 | 9.2 5 | 7.9
6 | 10.0 9.2
7 I 10.9
8 | 10.1
9 | 16.2

Avg. Moisture of Sample Depth 11.0

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 8/16/2016
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Report Number SS-32-2016 Date Reported 7/20/2016 District Bismarck
County DUNN Submitted By  Naumann Project Number NHU-5-200(025)095
AASHTO Test Method PCN 19734
Comments
Lab Number 711 712 707 708
Reference Pt + Feet 102+0314 102+0314 102+0439 102+0439
Distance From CenterLine (Ft.) Rt 940 EB Rt 1300 EB Rt 550 EB Rt 1050 EB
Depth, Ft. 0.8-8.2 0.7-10.0 0.5-39 0.5-5.0
Field Sample No. 711 712 707 708
% Pass. 3/8" Sieve 100 100 100 100
% Pass. No. 4 Sieve 100 100 100 100
% Pass. No. 10 Sieve 100 99 99 100
% Coarse Sand (-No. 10 + No. 40) 0 1 11 2
% Fine Sand (-No. 40 + No. 200) 1 10 24 7
% Silt (0.074 - 0.005 mm) 9 23 25 55
% Clay (-0.005 mm) 90 65 40 35
Liquid Limit (-No. 40) 65 45 60 50
Plasticity Index (-No. 40) 43 27 38 30
Plastic Limit 23 19 22 20
Soil Color BRN/TAN BRN/TAN BRN BRN
Textural Class CLY CLY CLY SLTY CLY
Soil Class (AASHTO M-145) A-7-6(48) A-7-6(24) A-7-6(23) A-7-6(29)
Frost Class F3 F3 F3 F3
Optimum Moisture (%) 15.1 12.5 16.2 13.2
Maximum Dry Density (pcf) 115.1 120.5 111.8 119.7
% Organic Content
\Depth (Ft) | Moisture (%) 1 | 14.9 1 | 21.0 1 | 26.2 1 | 33.7
2 | 15.3 2 | 10.3 2 | 15.9 2 | 21.3
3 | 15.6 3 | 11.1 3 | 17.2 3 | 22.3
4 | 15.6 4 | 8.6 4 | 50.8 4 | 20.3
5 | 15.1 5 | 12.0 5 | 89.5 5 | 17.7
6 | 16.4 6 | 14.3 19.8 23.1
7 | 15.6 7 | 12.1
8 | 22.0 8 | 139
9 | 63.0 9 | 14.2
10 | 25.6 10 | 16.1
Avg. Moisture of Sample Depth 16.3 133

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 8/16/2016
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Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-32-2016 Date Reported 7/20/2016 District Bismarck
County DUNN Submitted By  Naumann Project Number NHU-5-200(025)095
AASHTO Test Method PCN 19734

Comments

Lab Number 709 704 705 706

Reference Pt + Feet 102+0439 102+0564 102+0564 102+0564

Distance From CenterLine (Ft.) Rt 1600 EB Rt 300 EB Rt 800 EB Rt 1300 EB

Depth, Ft. 0.5-5.0 1.0-5.0 0.0-5.0 0.8-5.0

Field Sample No. 709 704 705 706

% Pass. 3/8" Sieve 100 100 100 100

% Pass. No. 4 Sieve 100 100 100 99

% Pass. No. 10 Sieve 100 100 99 98

% Coarse Sand (-No. 10 + No. 40) 0 1 1 1

% Fine Sand (-No. 40 + No. 200) 8 2 6 9

% Silt (0.074 - 0.005 mm) 27 28 53 53

% Clay (-0.005 mm) 65 69 40 35

Liquid Limit (-No. 40) 50 77 55 48

Plasticity Index (-No. 40) 29 45 30 29

Plastic Limit 21 32 25 19

Soil Color BRN/TAN BRN/BLK BRN/BLK BRN

Textural Class CLY CLY CLY CLY

Soil Class (AASHTO M-145) A-7-6(29) A-7-5(52) A-7-6(31) A-7-6(27)

Frost Class F3 F3 F3 F3

Optimum Moisture (%) 13.7 18.2 15.7 13.5

Maximum Dry Density (pcf) 117.4 106.5 110.1 118.9

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 18.5 1 | 21.7 1 | 28.3 1 | 22.2
2 | 14.1 2 | 24.1 2 | 29.2 2 | 12.3
3 | 11.8 3 | 19.7 3 | 24.2 3 | 14.7
4 | 15.5 4 | 55.3 4 | 19.0 4 | 21.1
5 | 19.7 5 | 28.0 5 | 18.5 5 | 16.5

Avg. Moisture of Sample Depth 15.9 29.8 23.9 17.4

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 8/16/2016
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NDDOT Material Source Certificate of Approval
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This location is approved for use, provided all avoidance areas shown on the map are avoided and all
Conditions listed above and below are complied with.

NDDOT advises that all applicants (contractors or their representatives) may be subject to meeting
certain legal responsibilities pursuant to one or more of the following authorities administered by the
USFWS: Migratory Bird Treaty Act (MBTA) (16 U.S.C. 703 et seq.); Endangered Species Act (ESA) (16
U.S.C. 1531 et seq.); and Bald and Golden Eagle Protection Act (BGEPA) (16 U.S.C. 668-668d, 54 Stat.
250). It is the responsibility of the applicants and/or any individual conducting activities at any approved
site to fulfill the requirements of these Acts. The contractor will be responsible obtaining all applicable
permits outlined in Section 107 of the Standard Specifications for Road and Bridge Construction (SSRBC).
Additionally, contractor will be responsible for any impacts to wetlands, including permitting those
impacts and mitigating the loss of the wetlands. As with all projects, if cultural artifacts and/or features
(e.g., stone tools, fire hearths, stone circles, burials) are encountered, provisions outlined in Section
107.06 of SSRBC shall be followed.

This approval does not imply landowner permission to acquire material at this location. An agreement
with the landowner is still necessary. If you have any questions regarding material sources please email

materialsource@nd.gov
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MOISTURE-DENSITY RELATIONS OF S0ILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 43-2006)

Project No. PCN Station Depth Below Grade
NHU-5-200(025)065
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 81112016 704
Density Test Count 5
Delermination No. 1 2 3 4 5 &
A Volume of Mold cu. . 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 817 8,34 8.48 8.61 8.65
G Weaight of Mold fos. 4.43 4.43 443 443 4.43 443
D Weight of Compacted Soil =B -C ibs. 3.73 3.91 4.05 417 427
£ WetDensity=D/A Ibs fou ft. 112.1 1175 1218 1253 126.6
¥ Dry Density = (E x 100) 7 (100 + L) ibs fou i, 8.6 102.6 104.8 1086.2 10584, #VALUE!D
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 1 2 3 4 5
G Wet Weight / Container grams 144 .5 174.5 148.0 1749 160.9
H  Dry Weight / Container grams 131.5 157.1 1335 153.8 140.2
i Moisture Loss = G - H grams 13.0 17.4 18,5 211 207
J  Tare Weight of Container grams 36.8 37.3 371 38.7 37.1
Ko Dy Solf=H-J grams 94 9 119.8 96 .4 1171 103.1
L %Moisture = (17 K) x 100 % 13.7% 14.5% 16.1% 18.0% 20.1%
ASTM D4AB43 AASHTO T217 or T265 Tested by: gt~
Moisture Density Relationship k
0o i
1068 % Sl & o - .
i é’ ‘ : \Q
o 1040 ‘ Max Di'y Densiiy
oo o/ 106.5 Ios Jou ft.
% 1000 4|
é 3016 ‘
Optimum Moisture
1508
wod A 18.2%
; i
8O
978
J i j 2 1gea 0 e

1697 ;
Percent Moisture




MOISTURE-DENSITY RELATIONS OF 80ILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2006)

Project Mo. PCN Station Depth Below Grade

NHU-5-200(025)085

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 Bi1i2016 708
Density Tast Count 5
Determination No. 1 2 3 4 5 o]

A Volume of Mold cu. fi. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
1bs. 8.30 8.47 8.62 8.69 8.70

¢ Weight of Mold Ibs. 443 4.43 4.43 443 4.43

D Weight of Compacted Soil=B - C ibs. 3.87 4.04 4.19 4,25 4.27

E  WetDensity=D/A ihs./ou it 118.2 1214 1259 127.7 128.2

F Dry Density = (E x 100)/ (100 + L} tbg.feu . 104.5 107.7 110.0 109.4 108.17 #VALUE!

Moisture Content AASHTO TS or T180 Tested by

Container No. 8 7 8 2] 10

G Wet Weight / Container grams 155 3 154.4 157.9 160.3 1483

M Dry Weight / Container grams 143.4 141.1 142.8 1426 131.7

I Moisture Loss = G - H grams 11.8 13.3 15.3 17.7 17.6

J  Tare Weight of Container grams 37.1 36.3 37.0 37.2 36.7

K DryScli=H-J grams 108.3 104.8 105.6 1054 95.0

L %Moisture = {1/ 1K) x 100 %y 11.2% 12.7% 14.5% 16.8% 18.5%

Meistare Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: dt o

Max Dry Density

110.1 s /cuft

Optirmum Moisture
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MOISTURE-DENSITY RELATIONS OF 80ILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade
NiHU-5-200(025)085
Offset From Centerline Type of Soil «
AASTHO Designation Date
T-180 BI1/2018 706
Density Test Count 4
Determination No. 1 2 3 4 5 &
A Yolume of Mold cu. f 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
bs. 8.63 B8.83 8.96 8.88
© Weight of Moid s, 443 4,43 4.43 4.43 4.43 443
D Welght of Compacted Soil=B - C ios. 4.19 4.40 453 4.45
E  WetDensity=D/A Ibs.fou &, 125.9 132.1 136.0 1336
F Dry Density = (Ex 100) / (100 + L} ibs./cu ft. 114.0 117.7 118.9 114.9, #VALUE! #VALUE!
Roisture Content AASHTO T9¢ or T180 Tested by:
Container No, 11 12 13 14
G VWet Weight / Container grams 158.9 1681.0 1680.3 148.0
H  Dry Weight / Container grams 1474 147.4 144.8 132.6
| Moisture Loss = G - H grams 11.5 13.8 15.5 154
J  Tare Weight of Container grams 37.2 369 37.1 37.9
K DrySoli=H-J grams 110.2 110.5 107.7 247
L %Moisture = (1/K) x 100 Yy 10.4% 12.3% 14.4% 16.3%
ASTM D4643 AASHTO T217 or T285 Tested by: dt
Meisture Density Relationship
1265 : T
90 g SRRRNE
o n
e ¢ \NISRERARR Max Dry Densi
B r ry Density
o N 118.9 bs./cuft.
| il é\ Optimum Moisture
b0 ; ‘
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e 4
e GR“@ ll:'a 4% 182 120N

e
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MQ?STUREDENS#TY RELATIONS OF S0ILs
North Dakota Depattment Of Transpc)r‘tation, Materials

SFN 10063 (Rev. 03-2006)

& Research Division

i

LENRE 3

i1lp

o

Fhia

Dry Density

s

Meistare Drensity Relationship

Project No. PON Station Depth Below Grade
NHU~5-200(925)695
Offset From Centerline Type of Soil
AASTHO Designation Date T
| T-180 81112016 797
Density Test Count 4
Determination No, 1 2 3 4 5 &
A Volume of Mold cu. fi. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8.45 884 8.75 8.78
C  Waight of Molg ibs. 4.43 4.43 4.43 4.43 4.43 443
D Weight of Compacted Soil = B-C Ibs. 4.02 4.21 4.31 4.36
E__WetDensity=D/4A fos /ou ft. 1207 1265 1295 130.9
F_ Dry Density = (£ x 100/ (100 + 1) ibs fou ft. 108.1 110.7 112.1 1114 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Y": Container No. 15 16 17 18
G Wet Weight / Container grams 138.8 1548 152.0 164.0
H _ Dry Weight / Container grams 1282 140.2 136.5 1451
! Moisture Loss = G - H grams 10.6 147 155 18.9
J__ Tare Weight of Container grams 37.3 37.2 36.8 37.1
K DrySoil=H.4 grams 90.9 103.0 897 108.0
L PMoisture = (1/K) x 100 % 11.7% 14.3% 15.5%, 17.5%
ASTM D4643 AASHTO T217 or T285 Tested by, @

Max Dry Density

111.8 bssou s

Optimum Moisture
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0%, 1.

L .
FPercent Meoistusre

i6%e

i




MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2008)

Project No, PN Station Depth Below Grade

NHU-5-200{025)095

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 Bij2016 708
Density Test Count 4
Determination No. 1 2 3 4 5 &

A Volume of Moid cu. . 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
1bs. 8.68 8.86 8.96 8.88

€ Weight of Mold 1bs. 4.43 4,43 443 4.43 4.43 443

D Weight of Compacted Soit= B - C ibs. 424 4.43 453 4.45

E WetDensity=D/A los./ou ft. 127 .4 133.1 1359 133.8

F o Dry Density = (E x 100} / {100 + L) 1bs./cu ft. 115.8 119.0 118.0 114.8] #VALUE! #FVALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 19 20 21 22

G Wet Weight / Container grams 164.7 166.1 171.6 149.8

M Dry Weight / Container grams 152.8 162.4 154.9 133.8

I Moisture Loss = G - H grams 11.9 137 16.7 15.9

J  Tare Weight of Container grams 371 36.5 37.1 37.0

K DrySoil=H-J grams 115.7 115.9 117.8 86.9

L %Moisture = {1/ K)x 100 % 10.3% 11.8% 14.2% 16.4%

ASTM DAG43 AASHTO T217 or T265 Tested by dt

Max Dry Density

119.7 thsicuft

Optimum Moisture

13.2%
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MOISTURE-DENSITY RELATIONS OF S80ILS
Morth Dakota Department Of Transportation, Materials & Research Division

SFN 10083 (Rev, 03-2008})

Project No. PCN Station Depth Below Grade
NEU-5-200(025)095
Offset From Centerfine Type of Soil
AASTHO Designation Date
T-180 8172016 709
Density Tast Count 4
Deterrmination No. 1 2 3 4 5 8
A Volume of Mold cu. f 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
3. 8.49 8.71 8.87 8.89
T Weight of WMold ibs. 4.43 4.43 4.43 4.43 4.43 443
D Weight of Compactsd Soii= B - C lbs. 4.05 428 4.44 4.45
E  WetDensity=D/A ibs fou ft. 1217 1288 133.3 133.8
F o Dry Density = (E x 100) / (100 + L) ibs.fou i 110.6 115.3 117.3 115.91 #VALUE! #YALUEL
Moisture Content AASHTO T99 or T180 Tested by
Container No. 23 24 25 26

G Wet Weight / Container grams 151.0 148.0 153.9 138.7

Dry Weight / Container grams 1406 138.5 139.9 125.1
! Moisture Loss = G - H grams 104 11.5 14.0 13.8
J Tare Weight of Container grams 37.4 37.2 372 36.9
K DrySoll=H-J grams 103.2 99.3 102.7 88.2
L Y%Moisture = {1/ K) x 100 % 10.1% 11.6% 13.6% 15.4%

Moisture Density Relationship

ASTM D4843 AASHTO T217 or T265 Tested by: dt

Max Dry Density
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Optimum Moisture
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
MNHU-5-200(028)095
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 812018 710
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. f. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
Ibs. 8.76 8.95 9.03 8.94
¢ Weight of Mold Ibs. 443 4.43 4.43 4,43 4.43 443
0 Weight of Compacted Soil =B - C los. 4.33 4.52 4.60 451
£ WetDensity=D/A Ibs.fou f. 130.0 1356 138.1 135.4
F o Diy Density = (E x 100}/ (100 + L) Ibg fcu.ft. 120.6 123.3 123.4 119.21 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 27 28 28 30

G Wel Weight / Container grams 160.9 168.3 1582 157.5

Dry Weight / Container grams 151.9 156.4 145.3 143.1
i Moisture Loss = G - H grams 9.0 11.9 12.9 14.4
J Tare Weight of Container grams 36.7 37.2 37.2 37.1
K DrySoil=H-J grams 1156.2 119.2 108.1 106.0
L %Moisture = {1/ K) x 100 % 7.8% 10.0% 11.9% 13.6%

ASTM D4643 AASHTO T217 or 7265 Tested by: dt

Max Dry Density

123.8 fps./cuft

Optimum Moisture

10.5%
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade
NHU-5-200(0285)095
Offset From Centerline Type of Soif
AASTHO Designation Date
T-180 8I212016 711
Dansity Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. #. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
tbs 880 8.81 8.85 8.78
G Weight of Mold Ibs. 4,43 4,43 443 4,43 4.43 443
D Weight of Compacted Soll =B - C Ibs. 417 438 442 4.35
E  WetDensity =D /A Ibs./cu.ft. 125.2 131.5 132.7 130.7
£ Dry Density = (E x 100) / (100 + 1) o8 /o f. 111.3 115,14 114.5 110,51 #VALUE! #VYALUE!
Moisture Content AASHTO T899 or T180 Tested by:
Container No. 31 32 33 34

G Wet Weight / Container grams 144.8 162.5 168.5 141.7

Dry Weight / Container grams 132.9 146.8 150.5 125.7
| Moisture Loss =G - H grams 119 157 18.0 16.0
4 Tare Weight of Container grams 37.0 36.9 371 38.0
K DrySeil=H-J grams 95.9 108.9 113.4 877
L Y%Moisture = (1/K) x 100 % 12.4% 14.3% 15.9% 18.2%

1368 v

1149

Moeisture Density Relationship

o

ASTM D4643 AASHTO T217 or T265 Tested by: dt

Max Dry Density

1330

Dy Density, s/ 87

115.1 bsjcuft

iftn

j3t] . x/ e

Optimum Moisture

15.1%

1% .
Pepdent Moisture

6%

Tt




MOISTURE-DENSITY RELATIONS OF S0OILS
Morth Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade
NHU-5-200(025)095
Offset From Centerline Type of Soil
ARSTHO Designation Date
T-180 8i212016 712
Density Test Count 4
Determination No. 1 2 3 4 5 5
A Volume of Mold cu. fi. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
s, 8.54 879 892 8.98
¢ Weight of Mold ibs. 443 4.43 4.43 443 4.43 4.43
D Weight of Compacted Soil =B - C s, 4.11 4.36 4.49 4.53
£ WetDensiy=D/A lbs.fou.ft 123.4 130.8 134.9 136.0
F Dry Density = (E x 1003/ (100 + L) Ibs.fou. . 113.5 118.6 120.1 149.0, #VALUE! #ALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 35 36 37 38

G Wet Weight / Container grams 152.7 165.8 152.5 144 .6

Diry Weight / Container grams 143.5 153.8 139.9 131.1
I Molsture Loss = G - H grams 9.2 12.0 12.8 135
J  Tare Weight of Container grams 375 37.2 37.3 36.9
K DrySoil=H-J grams 108.0 116.86 102.6 94.2
L Y%Moisture = (I/ K) x 100 % 8.7% 10.3% 12.3% 14.3%

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: dt
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MOISTURE-DENSITY RELATIONS OF S0OILS
Horth Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade

NHU-5-200(025)085

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 8/212016 713
Density Tast Count 4
Determination No. 1 2 3 4 5

A WYolume of Mold cu ft. 0.0333 (.0333 0.0333 0.0333 0.0333 0.0333
ibs, 8.49 871 8.85 8.91

G Weight of Mold ibs. 4.43 4.43 4.43 4.43 443 443

D Weight of Compacted Soil=B-C ibs. 4.06 428 4.4 4,48

E WetDensity=D/A tos.fouft. 121.9 128.6 132.6 134.4

F Dry Density = (E x 100} / (100 + L) ibs.Jou k. 111.7 118.0 117.8 117.3 #VALUE! FVALUE!

Moisture Content AASHTO T98 or T180 Tested by:

Container No. 38 40 41 42

G Wet Weight / Container grams 154.9 168.8 162.0 145.0

M Dry Weight / Container grams 1451 155.9 147.89 131.2

[ Moisture loss = G- H grams 9.8 12.9 14.1 13.8

J Tare Weight of Container grams 37.5 371 37.2 38.7

K DrySoif=H-J grams 107.8 118.8 110.7 24.5

L %Moisture = (1/K) x 100 % 8.1% 10.9% 12.7% 414.8%

30

1150

Maisture Density Relationship

ASTM D4643 AASHTO T217 or 7265 Tested by: dt
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MOISTURE-DENSITY RELATIONS OF SQILS
North Dakota Department Of Transportation, Materials & Research Division
BFN 10063 {(Rev. 03-2006)

Project No. PCHN Station Depth Below Grade

NHLU-5-200(025)098

Offset From Centerling Type of Soit

AASTHO Designation Date

T-180 g/zi201e 714
Density Test Count 4
Determination No. i 2 3 4 5 o)

A Volume of Mold cu. fL. 0.0333 0.0333 0.0333 0.0333 0.0333 (.0333
ibs. 8.60 8,82 8.82 8.86

¢ Weight of Mold ibs. 4,43 4.43 4.43 4.43 4.43 443

D Weight of Compacted Soil =B - C ibs. 417 4.38 449 4.43

E WetDensity =D/ A Ibs.jouft. 1251 131.7 1347 1331

F o Dry Density = (B x 100) / (100 + 1) s Jou ft 112.3 116.7 i17.4 114,37 #VALUE! #VALUE!

WMoisture Content AASHTO T99 or T180 Tested by:

Container No. 43 44 45 46

G Wet Weight / Container grams 1481 182.0 148.7 162.7

H  Dry Weight / Container grams 137.6 147.8 134.4 145.0

i Moisture Loss = G- H grams 11.5 14.2 143 17.7

J  Tare Weight of Container grams 37.0 37.0 37.8 37.1

K DrySoli=H-J grams 100.6 110.8 96.8 107.9

L %Moisture = (1/K) x 100 % 11.4% 12.8% 14.8% 16.4%

i3ty

boisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: dt
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MOISTURE-DENSITY RELATIONS OF 50I1Ls
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006})

Project No. PON Station Depth Below Grade

NHLU-B-200(025)098

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 8i2/201s 715
Density Test Count 4
Deterrmination No. 1 2 3 4 5 8

A Volume of Mold cu. ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
Ibs. 8.68 B.97 8.10 9.02

¢ Weight of Mold Ibs. 4.43 4.43 443 4.43 4 43 4.43

0 Weight of Compacted Soif= 8- C ibs. 4.24 454 467 4.59

E  WetDensity=D/A b feu B 127 .4 136.3 140.2 137.8

F Dry Density = (E x 100) / (100 + L} s /cu it 118.6 125.0 126.4 122,21 #VALUE! #VALUE!

Moisture Content AASHTO 786 or T180 Tested by:

Container No. 47 48 49 50

G Wet Weight / Container grams 165.7 126.5 168.2 150.4

H  Dry Weight / Container grams 147 5 119.1 155.3 137.5

i Moisture Loss = G - H grams 82 7.4 12.9 12.8

4 Tare Waight of Container grams 37.0 37.1 37.3 37.0

K DrySoll=H-J grams 110.5 82.0 118.0 100.5

L %Moisture = (1 / K) x 100 % 7.4% 8.0% 10.9% 12.8%

Meoisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: dt
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MOISTURE-DENSITY RELATIONS OF SQILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade
NHU-5-200({025)085
Offset From Centarling Type of Soll
AASTHO Designation Date
T-180 81212016 716
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. ft, (.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. B.56 B8.74 .86 5.88
C Weight of Mold ibs. 4.43 443 443 4.43 4.43 443
D Weight of Compacied Scil=B-C ibs. 412 4.31 4.42 4.45
E  WelDensity=D/A ibs fou ft. 123.8 129.4 132.9 1336
F o Dry Density = (E x 100)/ (100 + 1) s Jou ft. 112.0 115.5 117.0 118.7] #VALUE! HVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 51 52 83 54
G Wet Weight / Container grams 1415 153.4 162.3 1847
H  Dry Weight / Container grams 131.5 140.9 147 4 1476
i Moisture Loss =G - H grams 10.0 12.5 14.9 171
J  Tare Weight of Container grams 37.2 37.3 37.1 37.0
K DrySoll=H-J grams 943 103.6 110.3 1106
L %Moisture = {1/ K) x 100 % 10.6% 124% 13.5% 15.5%
ASTM D4643 AASHTO T217 or T265 Tested by: dt_
Moisture Density Relationship ‘
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2006}

Project No. PCN Station Depth Below Grade
MHU-5-200(025)085
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 8i2i2016 77
Density Test Count 3
Determination No. 1 2 3 8
A Volume of Mold cu. fi. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs, 8.85 908 9.02
¢ WWeight of Moid ibs. 443 443 4.43 443 4.43 443
D Weight of Compacted Soil =B - C ibs. 4.42 4.68 4.66
£ WetDensity=D/A Ibs /ou 132.8 139.9 139.9
£ Dry Density = (E x 100/ (100 + 1) tos.fou.ft. 4123.3 128.4 126.5, #VALUE! #VALUE! HYALUE!Y
Molsture Content AASHTO T99 or T180 Tested by:
Container No. 55 56 57
G Wet Weight / Container grams 1485 150.2 158.3
H  Dry Weight / Container grams 140.6 140.9 1486.7
| Moisture Loss = G - H grams 7.9 9.3 11.8
J Tare Weight of Container grams 36.6 37.3 37.3
K DrySoil=H-J grams 104.0 103.6 109.4
L %Moisture = (1/K) x 100 % 7.6% 9.0% 10.6%
ASTM D4843 AASHTO T217 or T265 Tested by: dt
Motsture Density Relationship
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MOISTURE-DENSITY RELATIONS OF SCILS
Morth Dakota Department Of Transportation, Materials & Research Division

SFN 10063 {Rev, 03-2006)

Project No. PCN Station Depth Below Grade

NHU-5-200(025)095 }

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 81212016 718
Density Test Count 4
Determination No. 1 Z 3 4 5 8

A Volume of Mold cu. ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8.56 8.78 898 .00

C  Weight of Mold s, 4.43 4.43 443 4.43 4,43 443

D Weight of Compacted Soil=B-C 155 4.13 4.35 4.53 458

£ WetDensity=D/A 15 Jou ft. 124.1 130.8 1368.0 137.1

F o Dry Density = (E x 100) / (100 + L) Ibs Jou i, 114.8 118.8 121.6 1204 SVALUE! BVALUE!

Moisture Content AASHTO T8 or T180 Tested by:

Container No. 58 589 50 61

G Wet Weight / Container grams 180.8 165,2 160.6 160.9

H  Dry Weight / Container grams 151 ") 153.5 147.6 145.9

| Moisture Loss = G - H grams 9.3 11.7 13.0 15.0

4 Tare Weight of Container grams 36.8 37.2 37.4 37.3

K DrySoll=H-Jd grams 114.5 116.3 110.2 1088

L %Moisture = (1/ K) x 100 % 8.1% 10.1% 11.8% 13.8%

ASTM D4643 AASHTO T217 or T265 Tested by: dt
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SEN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
MNHU-5-200(025095
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 81212016 7198
Density Test Count 5
Determination No. 1 Z 3 4 5 o]
A Volume of Mold cu. ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
s, 85.50 B8.73 8.89 8.87 8.91
C Weight of Mold ibs. 443 4,43 4.43 443 4.43 4 43
O Welght of Compacied Scii=B - C ios. 4.06 4.30 4 .48 454 4.47
E WetDensity=D/A ibs.icu ft, 122.0 129.0 1339 136.2 134 .4
F Dry Density = (E x 100) / (100 + L) Ibs.fouft. 113.2 117.4 120.0 120.1 116.31 #VALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 62 83 64 85 66

G Wet Weight / Contalner grams 166.7 187.0 132.8 168.3 167.3

Diry Weight / Container grams 157.3 1565.3 122.9 152.9 149.9
I Moisture Loss = G- H grams 8.4 11.7 2.9 154 17.4
J  Tare Weight of Container grams 3786 37.3 37.3 378 377
K DrySoli=H-J grams 118.7 118.0 856 1151 112.2
L %Moisture = {1/ K) x 100 % 7.8% 9.9% 11.6% 13.4% 18.5%

A

Meisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SEN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
MNHU-5-200(025)098
Offset From Centerling Type of Soil
ALSTHO Designation Date
T-180 81212018 720
Density Test Count &
Determination No. 1 2 3 4 5
A Volume of Mold cu. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8.50 8,70 8.80 8.86 8.78
C Weight of Mold ibs. 443 443 4.43 4.43 443 443
D Weight of Compacted Soil =B - C s, 406 4.27 4.37 4.43 4.35
£ WetDensity =D/ A ibs./ou.fi. 122.0 1282 131.1 133.0 1308
F o Dry Density = (Ex 100}/ (100 + L) fos./ou ft. 110.8 114.4 1181 144.9 110.71 #VALUE!
Moisture Content AASHTO T99 or T180 Tasted by:
Container No. 87 88 69 70 71
G Wet Weight / Container grams 145.8 160.3 156.4 134.5 146.2
H  Dry Weight / Container grams 135.8 147.0 141.0 121.3 129.6
i Moisture Loss = G - H grams 10.0 13.3 14.4 13.2 16.6
4 Tare Weight of Container grams 37.2 37.0 37.7 37.6 37.2
K DrySoil=H-J grams 08.6 110.0 103.3 83.7 92.4
L %Moisture = (1/K) x 100 % 10.1% 12.1% 13.8% 15.8% 18.0%
ASTM D4643 AASHTO T217 or T265 Tested by: ot
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MOISTURE-DENSITY RELATIONS OF SOILS

North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade
MHU-5-200(025)095
Offset From Centerling Type of Suil
AASTHO Designation Date
T-180 81212016 721
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Mold cy. ft 0.0333 0.0333 0.0333 0.0333 0.0333 00333
Ibs. 870 887 8.99 8.1
C Weight of Mold ibs. 443 4.43 4.43 4,43 4.43 443
D Weight of Compacted Scil =B - C ibs. 427 4.44 4.56 4.48
E WetDensity =D /A ibs fou ft. 128.2 13358 136.8 134.6
F o Dry Density = (E x 100} /{100 + L) ibs Jouft. 117.0 11%8.4 120.8 116.7] #VALUE! HYALUE!
foisture Content AASHTO T99 or T180 Tested by:
Container No. 72 73 74 75
G Wat Waight / Container grams 159,85 153.5 164.4 160.9
Dry Weight / Container grams 148.7 141.3 1495 1445
| Moisture Loss = G - H grams 10.8 12.2 14.9 16.4
J Tare Weight of Container grams 387 37 4 37.4 37.3
K DiySoll=H-J grams 112.0 103.9 112.1 107.2
L %Moisture = (1/K) x 100 % 9.6% 11.7% 13.2% 16.3%
ASTM D4643 AASHTO T217 or T265 Tested by: dt
Moisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2008)

Project No. PON Station Depth Below Grade
NHU-5-200(025)0595
Offset From Centerline Type of Sail
AASTHO Designation Date
T-180 : 8122018 722
Density Test Count 4 '
Determination No. 1 2 3 4 5 &
A Volume of Mold cu. ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
b3, 8.67 8.88 899 898
¢ Weight of Mold ibs. 4.43 4.43 4.43 443 4.43 4.43
D Weight of Compacted Soit = 8- C ibs. 4.24 4.45 4.56 453
£ WatDensity=D/A lbs Jou fi, 1272 1338 136.8 1368.0
F Dry Density = (E x 100) / (100 + L} ibs fcu ft. 1171 121.3 121.% 11911 #VALUE! FVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Coniainer No. 76 77 78 79

G Wat Weight / Container grams 1487 173.0 175.6 168.6

Dry Weight / Container grams 139.9 160.4 160.5 152.3
| Moisture Loss = G - H grams 8.8 12.6 15.1 16.3
J  Tare Weight of Container grams 38.0 388 37.2 37.1
K DrySoil=H-J grams 101.2 123.6 123.3 115.2
L %Moisture = {1/ K) x 100 % 8.6% 10.2% 12.2% 14.1%

ASTM D4643 AASHTO T217 or T265 Tested by: dt L
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. §3-2006)

Project No. PCN Station Depth Below Grade
NHU-5-200(025)098
Offset From Centerline Type of Soi
AASTHO Designation Date
T-180 8/2/2016 723
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold i, ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
lbs. 8.58 8.83 8.99 9.01
¢ Weight of Mold tbs. 443 4.43 4.432 4.43 4.43 443
D Weight of Compacted Soit =8 - C ibs. 4.12 4.40 4 56 458
E  WetDensity=D/A s fou.ft. 123.8 132.2 136.9 137.5
F Dy Density = (E x 100}/ (100 + L) s fou ft. 115.0 120.7 123.2 121.67 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 80 81 82 83
G Wet Weight / Container grams 182.3 174.5 157.7 158.2
Dry Weight / Container grams 153.4 182.7 145.6 144 2
| Molsture Loss = G - H grams 8.9 11.9 121 14.0
J Tare Weight of Container grams 37.1 378 37.4 37.2
K DrySoll=H-J grams 116.3 124.9 108.2 107.0
L %Moisture = (1/ K) x 100 % T.7% 9.5% 11.2% 13.1%
ASTM D4643 AASHTO T217 or T285 Tested by: dt
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10083 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade
MHU-5-200(025)0858
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 8212016 724
Density Test Count 5
Determination No. 1 2 3 4 5
A Volume of Mold cu. f, 0.0333 0.0333 0.0333 0.0333 (.0333 0.0333
ibs. 8.35 8.81 8.76 8.87 8.86
¢ Weight of Mold {bs. 443 443 4.43 4.43 4.43 443
0 Weight of Compacted Soli=8-C ibs. 3.91 418 4.33 443 4.42
E  WetDensity=D/A lbs.fou it 117.5 1255 130.0 133.2 132.9
F o Dry Density = (E x 100) 7 (100 + 1) Ibs fou . 106.4 1118 114.0 114.8 1247 #VALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 84 85 86 87 88
G Wet Weight / Container grams 151.9 184.0 186.5 157.2 160.1
H  Dry Weight / Container grams 141.0 150.4 160.7 140.5 141.3
I Moisturs Loss = G - H grams 10.9 13.8 15.8 16.7 18.8
J Tare Weight of Container grams 369 37.8 37.8 37.5 37.8
K DrySoli=H-J grams 104.1 112.6 113.1 103.0 1035
L %Moisture = (J/ K) x 100 % 10.5% 12.1% 14.0% 16.2% 18.2%
ASTM D4643 AASHTO T217 or T285 Tested by: dt N
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MOISTURE-DENSITY RELATIONS OF 80ILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade

NHU-5-200(025)095

Offset From Cenmterline Type of Soil

AASTHO Designation Date

T-180 8l2iz2016 725
Density Test Count 4
Determination No 1 2 3 4 5 &

A Volume of Mold cu. ft, 0.0333 0.0333 $.0333 0.0333 0.0333 0.0333
ibs. 8.74 896 8.99 8.91

C Weight of Mold ibs. 443 4.43 4.43 4.43 4.43 4.43

D Weight of Compacted Soil =B - C ibs. 4.30 453 4.55 448

E  WetDensity=D/A tos./ou ft. 1282 1359 136.8 134.4

F Dry Density = (E x 100}/ (100 + 1) ihs./ou fi. 116.7 1211 119.8 115.9] #VALUE! BVALUE!

Motsture Content AASHTO T99 or T180 Tested by;

Container No. 89 S0 91 92

G Wet Weight / Container grams 1459 1517 138.3 1601

H By Weight / Container grams 135.4 139.3 128.7 143.2

| Moistwre Loss =G -H grams 105 12.4 12.8 16.9

J  Tare Weight of Container grams 37.8 37.9 37.6 37.4

K DrySoil=H-J grams 97.8 101.4 891 105.8

L %Moisture = (1/K) x 100 % 10.7% 12.2% 14.1% 16.0%
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFHN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Balow Grade
NHU-5-200{025)085
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 81212015 726
Density Test Count 4
Destermination No. 1 2 3 4 5
A Volume of Mold cu. ft 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 8.56 877 854 8.99
C Weight of Mold s, 4.43 4,43 4,43 4.43 443 443
D Weight of Compacted Soif =8 - C s, 4.12 434 4.51 4.56
E  WetDensity=D/A is./ou.ft. 123.8 130.2 135.3 136.9
£ Dry Density = (£ x 100}/ {100 + 1) ibs.fou.f. 113.8 118.2 120.9 119.9] #EVALUE! #VALLUES
Moisture Content AASHTO T89 or T180 Tested by:
Container No. 93 84 85 98
G Wet Weight / Container grams 133.8 150.7 152.8 157.9
H  Dry Weight / Container grams 126.1 140.3 140.5 142.9
I Moisture Loss =G - H grams 7.8 10.4 12.3 15.0
J  Tare Weight of Container grams 37.6 37.7 375 37.2
K DrySoil=H-J grams 88.5 102.6 103.0 1087
L %Moisture = (/1) x 100 % 8.8% 10.1% 11.8% 14.2%
ASTM D4643 AASHTO T217 or T265 Tested by: dt .
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MOISTURE-DENSITY RELATIONS OF sOilLs
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2006)

Project Mo, PCHN Station Depth Below Grade
NHL-5-200(025)095
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 81212016 727
Density Test Count 4
Determination No. 1 2 3 4 5 6
A Voiume of Mold cu, ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
los. 8.66 8.87 8.94 8.90
C Weight of Mold ibs. 4.43 4,43 4,43 4.43 443 4.43
D Weight of Compacted Soil=B - C ibs. 4.23 4.44 4.51 4.47
E  WetDensity=D/A los. fou ft. 127 .1 133.5 1355 134.1
F Dry Density = (F x 100}/ (100 + L) ibs Jou ft. 115.2 119.4 119.0 115.91 #VALUE! #FVALUE!T
Moisture Content AASHTO T99 or T180 Tested by:
Contairier No. g7 a8 99 100
G Wet Weight / Container grams 1447 142.0 177.1 147.8
H  Dry Weight / Container grams 134.7 131.0 180.1 132.8
I Moisture Loss = G - H grams 10.0 11.0 17.0 15.0
J  Tare Weight of Container grams 37.7 37.5 378 37.2
K DrySoii=H-J grams 87.0 935 1225 95.6
L %DMoisture = (1/K) x 100 % 10.3% 11.8% 13.9% 15.7%
ASTM D4643 AASHTO T217 or T265 Tested by: ot
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade
MHU-5-200(025)095 :
Offset From Centerline Type of Soit
AASTHO Designation Date
T-180 8i2/2016 728
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
s, 8.53 8§74 8.88 8.88
C  Weight of Mold ibs. 443 4.43 443 4.43 4,43 443
[ Weight of Compacted Soil =8 -C s, 410 4,31 4.45 4.45
E  WetDensity=D/A ths /o fi. 1231 1283 133.5 133.7
F Dy Density = (F x 100) 7 (100 + L) ibs.fouft. 112.4 116.0 117.8 116.0] #VALUE! HYALUE!
Moisture Content AASHTC T99 or T180 Tested by:
Container No. 101 102 103 104

G Wet Weight / Container grams 168.0 145.3 163.0 142.5

Dry Weight / Container grams 158.6 134.2 148.2 128.6
| Moisture Loss = G - H grams 11.4 11.1 14.8 13.9
J Tare Weight of Container grams 378 377 37.2 37.2
K DrySeil=H-4 grams 119.0 98.5 111.0 914
L %Moisture = {1/ K) x 100 Yy 9.6% 11.5% 13.3% 15.2%

Moisture Density Relationship
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