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Introduction

Location: Junction ND 50 North to East Junction ND 5 - Crosby

Reference Points: 0.000 to 23.203

Project Length: 23.203

Proposed Project Scope: Full Depth Reclamation - Cement Stabilized, Hot Bituminous
Pavement

Investigation Scope: 1000’ Interval and Identified Areas

Existing Roadway Section

The existing roadway is composed of three different sections.

Construction History

Table 1 - Construction History RP 0.000 to RP 4.010

Construction History
Year Construction Depth (in) Width (ft) Oil
1976 Graded by Others 38.0
1976 Traffic Service Gravel 2.0 36.0
1976 Aggregate Base 6.0 34.0
1977 Hot Bit Pavement 2.0 24.0 200-300
1994 Contract Chip Seal 24.0 HFMS-2
2002 Hot Bit Pavement 15 24.0 PG 58-28
2006 Federal Aid Chip Seal 25.0 CRS2P
38'

- 34 d

| 5 —f 12 ! 12 5

‘ ‘ _____Slope 0217 — Slope 0217 |

&M g Aggregate Base \\“— 1.5" Hot Bituminous Pavement i
— 2" Hot Bituminous Pavement

Figure 1 - Existing Typical Section 0.000 to 4.000

Table 2 - Construction History 4.010 to RP 22.176

Construction History
Year Construction Depth (in) Width (ft) Qil
1952 Grade 26.0
1968 Widening 38.0
1968 Aggregate Base 5.0 35.0
1968 Hot Bit Pavement 2.0 24.0 120-150
1994 Contract Chip Seal 24.0 HFEMS-2
2002 Hot Bit Pavement 1.5 24.0 PG 58-28
2006 Federal Aid Chip Seal 25.0 CRS2P
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Figure 2 - Existing Typical Section RP 4.000 to 22.176

Table 3 - Construction History RP 22.176 to RP 23.176

Construction History
Year Construction Depth (in) Width (ft) Qil
1975 Grade 38.0
1976 Aggregate Base 6.0 34.0
1976 Hot Bit Pavement 2.0 24.0 120-150
1994 Contract Chip Seal 24.0 HEMS-2
2002 Hot Bit Pavement 15 24.0 PG 58-28
2006 Federal Aid Chip Seal 25.0 CRS2P
I 38? ]
B - ]
5' i 12' f 12' f 5'
‘ | Slope 0217 i ___Slope 0217 | ‘
e e e e e e
_.-—4;"\""ﬂf:‘;"'"ﬁ_\_gig_;_r“gate Base \\— 1.5" Hot Bituminous Pavement %1

‘—— 2" Hot Bituminous Pavement

Figure 3 - Existing Typical Section RP 22.176 to 23.176
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Existing Roadway Condition

Distress Data

The primary distresses on the roadway are longitudinal and transverse cracking.

Table 4 - Distress Data (2014)

Reference
Point
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Ride Data

The ride data is generally in the fair to poor classifications. This correlates to the
longitudinal and transverse cracking distresses.

Table 5 - Ride Data (2014)

International
Distress Score Rut (inches) Roughness
Index (inches/mile)
Excellent 298 Excellent <0.25 Excellent <61
Refer_ence 0.25 -
Point Good 88 - 97 Good 0.375 Good 61 -99
Fair 77 - 87 Fair o(.)sgg ' Fair 100 - 145
Poor <76 Poor > 0.50 Poor >145
0 76 0.18 133
1 82 0.14 130
2 76 0.15 120
3 82 0.11 125
4 79 0.15 156
5 76 0.14 151
6 76 0.12 153
7 82 0.10 145
8 79 0.15 154
9 79 0.12 141
10 76 0.13 142
11 76 0.09 129
12 76 0.12 147
13 67 0.13 165
14 76 0.14 168
15 76 0.12 164
16 76 0.12 149
17 76 0.13 159
18 79 0.13 155
19 76 0.13 164
20 76 0.13 165
21 76 0.18 113
22 79 0.10 77
23 85 0.07 114
Average 77 0.13 142
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Maintenance Review

Date of Maintenance Review: 8/19/2015
Materials and Research Person Conducting the Review: Jamie Naumann

District Maintenance Person Conducting Review: Gerald Johnson

The summary of the identified maintenance areas that were drilled are shown in the
following table. The evaluation log indicating all areas that were evaluated can be

found in Appendix B.

Table 6 - Identified Maintenance Areas Drilled

Location RP + Feet Distress Identified Maintenance Comments
0+3300 to 0+3370 Frost Heave Appeared in 2013. Dura
Patched in spring of 2015.

16+1472 to 16+1485 Water Pumping Pumps water all year

Summary of Soil Analysis

A summary of the locations that were drilled is shown in following table. A map of the
boring locations is shown in Appendix C.

Table 7 - Boring Locations Summary

Location RP + Feet

Boring Interval, Depth and Method

Reason for Boring

0+0000 to 23+0700

Every 1000 feet, 5 feet deep using a

Obtain subgrade

solid flight auger. information
throughout the
area
0+3300 to 0+3370 In the distress area and Adjacent to the | Obtain subgrade
distress area, 5 feet deep using a solid | information
flight auger throughout the
area
16+1472 to 16+1485 | In the distress area and Adjacent to the | Obtain subgrade
distress area, 5 feet deep using a solid | information
flight auger throughout the

area
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Soil Sample
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Figure 4 - Soil Sample Distribution

The moisture contents provided in this report and summarized below have been

obtained from samples taken on 9/16/15.

Table 8 - Summary of In-Place and Optimum Moisture Contents

Difference
In-Place In-Place U lsi0 EEEEn
. AASHTO . . Optimum Average In-
oLy Classification el bAlSILIE Moisture Place and T-
0, 0,
SR () PITEIERE () Average (%) | 180 Optimum
Moistures (%)
3 A-2-4 9.2-12.5 10.6 7.4 3.2
2 A-4 7.6-11.1 15.8 94 6.4
37 A-6 10.2-27.6 20.0 11.4 9.2
26 A-7-6 16.6-30.9 22.2 12.7 9.5
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Table 9 - Summary of In-Place versus Optimum Moisture Content

In-Place Moisture vs. Optimum Moisture
Optimum | Moderate
to to Very
Moderate High High High
AASHTO Below
: . : (0 to 6% (6 to 10% (10 to (> 16%
Quantity Classification Optimum over over 16% over over
optimum) | optimum) | optimum) | optimum)
3 A-2-4 0% 100% 0% 0% 0%
2 A-4 0% 50% 0% 50% 0%
37 A-6 3% 19% 46% 32% 0%
26 A-7-6 0% 12% 50% 34% 4%
Atterberg Limits
Table 10 - Summary of Atterberg Limits
L (Lt Liquid Plastic | Plasticity | Plasticity
AASHTO q;an . Limit Plastic Limit Limit Index Index
Classification (0/? Average Range (%) | Averag Range Average
° (%) e (%) (%) (%)
A-2-4 0.0-21.0 12.9 0.0-15.0 9.5 0.0-7.4 3.3
A-4 22.2-30.9 26.6 14.3-22.1 18.2 7.9-8.8 8.4
A-6 32.0-40.4 37.3 14.7-21.7 18.1 | 14.8-25.5 19.3
A-7-6 40.6-49.8 43.4 14.8-22.7 18.9 | 20.7-28.6 24.7

Swell Potential

The swell potential, which is based on the Plasticity Index (PI), is shown in the

following table.

Table 11 - Swell Potential

Low Marginal High
(Plasticity Index < 25) (25 < Plasticity Index < 35) (Plasticity Index > 35)
82% 18% 0%0
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Frost Susceptibility
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Frost Class

Figure 5 - Frost Susceptibility Distribution

Group Index

The Group Index is a parameter used to evaluate the quality of a soil as a subgrade
material. The group index is always zero for A-1, A-2 and A-3 soils (Granular Soils).
A group index of 20 or greater indicates a “very poor” subgrade material. The group
indices are summarized in the following table.

Table 12 - Group Indices

AASHTO Group Index Range Group Index Average
Classification
A-2-4 0 0
A-4 0-7 3.5
A-6 4-17 11
A-7-6 12-26 18
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Existing Roadway Section

Table 13- Existing Asphalt Thickness

EXISTING ASPHALT THICKNESS (FEET)

0+0126 0.5] 14+2000 0.5 19+3000 0.5] |14+4000 0.6] |19+1000 0.6
0+1000 0.3| |4+3000 0.5] 19+4000 0.5] |14+5000 0.4] 119+2000 0.5
0+2000 0.3| 14+4000 0.5] |10+0000 0.5] |15+0000 0.5] |19+3000 0.5
0+3000 0.3| |5+0000 0.5] |10+1000 0.5] |15+2000 0.5] |19+4000 0.4
0+4000 0.4] |5+1000 0.5] |10+2000 0.5[ |15+3000 0.5 |20+0000 0.6
1+0015 0.4]| [5+2000 0.4 |10+3000 0.4 |15+4000 0.6 |20+1000 0.4
1+1000 0.3[ |5+3000 0.4 |10+4000 0.5 |16+0000 0.5 |20+2000 0.5
1+2000 0.6] |5+4000 0.4 |11+0000 0.6/ |16+1000 0.5 |20+3000 0.4
1+3000 0.3| |6+0000 0.6 |11+1000 0.6] |16+1430 0.7| |20+4000 0.6
1+4000 0.4 |6+1000 0.3| |11+2000 0.5| |16+1470 0.9| |21+0000 0.5
2+0000 0.5[ |6+2000 0.5 |11+3000 0.5| |16+1504 1.0] |21+1000 0.6
2+1000 0.4 |6+3000 0.5 |11+4000 0.5| |16+1564 0.6] |21+2000 0.5
2+2000 0.3| |6+4000 0.5 |12+0000 0.6] |16+2000 0.4 |21+3000 0.6
2+3000 0.5[ |6+5000 0.4 |12+1000 0.5[ |16+3000 0.4 |21+4000 0.6
2+4000 0.5 |7+0000 0.5| |12+2000 0.4 |16+4000 0.6/ |22+0000 0.6
3+0030 0.4 |7+2000 0.5 |12+3000 0.5 |17+0000 0.4 |22+1000 0.5
3+1000 0.5| [7+3000 0.4 |12+4000 0.5 |17+1000 0.5| |22+2000 0.5
3+2000 0.4 |7+4000 0.5[ |13+0000 0.4 |17+2000 0.5| |22+3000 0.4
3+3000 0.7{ |8+0000 0.4 |13+1000 0.4 |17+3000 0.5| |22+4000 0.5
3+4000 0.5 |8+1000 0.5 |13+2000 0.4 |17+4000 0.5 |23+0000 0.4
4+0000 0.6] |8+2000 0.5[ |13+3000 0.4 |18+0000 0.5

0+3269 0.3| |8+3000 0.4 |13+4000 0.4 |18+1000 0.6

0+3352 0.4| [8+4000 0.5 |14+0000 0.5[ |18+2000 0.5

0+3400 0.4 19+0000 0.3| |14+1000 0.5[ |18+3000 0.5

0+3450 0.3| [9+1000 0.4 |14+2000 0.5[ |18+4000 0.6

4+1000 0.3[ |9+2000 0.5[ |14+3000 0.5[ |19+0000 0.6 AVG 0.5




Linear Soils Report and Recommendations
SS-7-042(014)000
Page 10

Table 14 - Existing Aggregate Depth

EXISTING AGGREGATE DEPTH (FEET)

0+0126 0.3] [4+2000 0.4] [9+3000 0.4] 114+4000 0.3| |19+1000 0.4
0+1000 0.5] 14+3000 0.4] 19+4000 0.4] |14+5000 0.4] 119+2000 0.3
0+2000 0.5] 14+4000 0.4] 110+0000 0.4] |15+0000 0.4] |19+3000 0.3
0+3000 0.5] |5+0000 0.6] |10+1000 0.4] 115+2000 0.4] 119+4000 0.4
0+4000 0.6] |5+1000 0.6] |10+2000 0.3| |15+3000 0.3| |20+0000 0.4
1+0015 0.5] 15+2000 0.6] |10+3000 0.3| |15+4000 0.4] 120+1000 0.4
1+1000 0.5] 15+3000 0.5] |10+4000 0.4] 116+0000 0.3| |20+2000 0.3
1+2000 0.5] |5+4000 0.5] |11+0000 0.5] |16+1000 0.3| |20+3000 0.4
1+3000 0.5] 16+0000 0.6] |11+1000 0.3| |16+1430 0.5] |20+4000 0.3
1+4000 0.5] |6+1000 0.4] |11+2000 0.4] |16+1470 0.4| 121+0000 0.3
2+0000 0.6] |6+2000 0.3| |11+3000 0.3| |16+1504 0.4] |21+1000 0.4
2+1000 0.5] |6+3000 0.3| |11+4000 0.4] 116+1564 0.5] |21+2000 0.7
2+2000 0.5] 16+4000 0.3| |12+0000 0.4] 116+2000 0.5] |21+3000 0.6
2+3000 0.5] 16+5000 0.3| |12+1000 0.3| |16+3000 0.5] |21+4000 0.7
2+4000 0.4] |7+0000 0.4] 112+2000 0.6] |16+4000 0.4] 122+0000 0.6
3+0030 0.5] |7+2000 0.6] |12+3000 0.3| |17+0000 0.4] |22+1000 0.5
3+1000 0.4] |7+3000 0.4] 112+4000 0.4] 117+1000 0.4] 122+2000 0.9
3+2000 0.4] |7+4000 0.3| |13+0000 0.5] |17+2000 0.3| |22+3000 0.4
3+3000 0.4| 18+0000 0.3| |13+1000 0.3| |17+3000 0.3| |22+4000 0.4
3+4000 0.6] [8+1000 0.3| |13+2000 0.3| |17+4000 0.3| |23+0000 0.7
4+0000 0.4] 18+2000 0.4] |13+3000 0.4| |18+0000 0.3

0+3269 0.5] 18+3000 0.4] 113+4000 0.4] |18+1000 0.3

0+3352 0.4] 18+4000 0.3| |14+0000 0.4] 118+2000 0.3

0+3400 0.4] [9+0000 0.5] |14+1000 0.4] 118+3000 0.4

0+3450 0.5] 19+1000 0.4] |14+2000 0.3| |18+4000 0.3

4+1000 0.5] 19+2000 0.5] |14+3000 0.4] ]19+0000 0.4 AVG 0.4
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Design Recommendations

The subgrade investigation yielded that the soils were fairly consistent with the
majority of the soils having low swell potential and group indices. The moisture
content in the subgrade soils were generally 10% or greater than optimum, but that is
not unusual for A-6 and A-7-6 soils when using the AASHTO T-180 compaction
method.

The subgrade soils that were investigated for the frost heave area from 0+3300 to
0+3370 did not indicate any problematic soils or higher moisture contents, therefore
there is no work required for the subgrade in this area. The area where there is an
issue with water pumping from 16+1472 to 16+1485 indicated slightly higher moisture
contents. The soil properties in this area were consistent with the adjacent segments
of the roadway in this area. Subgrade work will be recommended in this area to
strengthen the section and facilitate drainage.

Design Information

Subcut:

Table 15 - Subcut Recommendations
Location Subcut Depth
16+1450 to 16+1500 12 Inches below the proposed subgrade
elevation.

Subcut Transition: 20:1 transitions should be used on both ends of the subcut.

Geotextile: Place Geosynthetic Geogrid — Type G on the subgrade prior to
placement of aggregate.

Aggregate Compaction Method: T-180 — As per section 714.04 A.7

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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SUSCEPTIBILITY



AASHTO Soil Classification System

Table 5.1. AASHTO Classification System

: Silt-clay Materials
Ges‘neral' Gn a‘nular materm.Ls' More than 35% passing No. 200 Sieve
Classification (35% or less passing No. 200 Sieve (0.075 mm) (0.075 mm)
Gro o = ' iy
C’“mﬁ:g""’" R BT s B0 R Bl 8 e DR T el B e j::;:é
(a) Sieve Analysis:
Percent Passing
(9 2.00 mm (No. 10) 50 max
(ii) 0.425 mm (No. 40) | 30 max | 50 max | 51 min
(éf) 0.075 mm (No. 200) [ 15 max | 25max | 10max | 35max | 35max | 35max | 35max | 36 min | 36 min 36 min | 36 min
(b) Characteristics of
fraction passing
0.425 mm (No. 40)
(®) Liquid limit 40max | 41min | 40max | 4l min | 40max | 41 min | 40 max | 41 min
(i) Plasticity index 6 max N.P. 10max | 10max | 11min | 11 min | 10max | 10 max | 11 min | 11 min*
(¢) Usual types of Stone Fragments
significant Gravel and sand | Fine Sand Silty or Clayey Gravel Sand Silty Soils Clayey Soils
Constituent materials
¥ ilebn;:cller.aﬁng ﬂs Excellent to Good Fair to Poor
* Il plasticity index is equal 1o or less than (liquid Limit—30), the soil is A—7—5 (i.e. PL > 30%)
IF plasticity index ix greator than (Liguid Limit—30), the so0il is A—~7-—6 (i.e. PL < 30%)
Frost Susceptibility Index (Bases on US Army Corps of Engineers)
Frost Frost Susceptibility Soil Type Percent Finer than
Class 0.02 mm by weight %
F1 Negligible to Low e Gravely Soils 3-10
F2 Low to Medium e Gravely Soils 10-20
e Sands 3-15
F3 High e Gravelly Soils Greater than 20
e Sands, except very | Greater than 15
fine silty sands
e Clays, PI > 12
F4 Very High e All Silts
e Very Fine Silty Greater than 15
Sands
e Clays, Pl > 12
¢ Varved Clays and
other fine-grained
banded sediments




APPENDIX B

PAVEMENT EVALUATION AND PHOTOS



PAVEMENT EVALUATION LOG FOR LINEAR SOIL SURVEY

North Dakota Department of Transportation, Materials & Research Sheet
SFN 60472 (9-2013)
1 of 1
Project Number PCN Date of Survey
SS-7-042(014)000 20996 8/19/2015
Section Maintenance Contact Completed By
Jerry Johnson Jamie Naumann
Highway Reference Points Surface Type
0+0000 to 23+0949 Asphalt
Location Pavement Distress ipti i Picture Drilling
Description Maintenance Comment Number | Required
0+0000 to 23 Transv. Cracks Depressed,RT, LC-WP, MHP Patches were spread out through No
+0949 project.
1-15
0+3300t0 0 | Other FH Dura-patched in spring of 2015. Yes
+3370 Appeared in 2013.
14+4740 Culvert Double culvert, MBP End section separation. No
30
16+1472 to Other Water pumping Pumps water all year. Yes
16+1485
16-17
19+0298 Culvert MHP-2015 Shallow culvert. Siltation, holes in road
surface, end sections separated.
24-29 No
20+0030 Culvert MBP-2015 Shallow culvert. End section No
separation, holes in shoulder , siltation.
19-23
20+0285-to Rutting Shoving, MBP-Both lanes No
20+0315
18
Select One Select One
Select One Select One
Comments

Met with Jerry Johnson on 8/19/2015 and he indicated these areas of greatest distress. Approximate depth of the rutting was 0.15". Crack
spacing was 20'. Last date of crack seal was in 2011. The culverts marked shallow had approximately 1.5' of material to the top of the

asphalt.

















































APPENDIX C

BORING LOCATIONS
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APPENDIX D

SUMMARY OF SOILS ANALYSIS



Project No.: SS-7-042(014)000

PCN: 20996

Lab STA Offset
No.

1148 0+0126 Rt5NB
1150 0+2000 Rt5NB
1169 0+3269 Rt 7 NB
1170 0+3352 Rt 7 NB
1172 0+3450 Rt 7 NB
1152 0+4000 Rt5NB

Monday, November 16, 2015

(%) adwes
J0 yadag

0.5-5

0.3-5

0.4-5

0.4-5

0-0

0-0

0-0

0-0

0-0

0-0

(1d)
uwry dnseyd

16.5

18.6

16.0

13.6

20.7

Swell Potential:- Marginal - Moisture Content:-O-S% Over PL -

Moisture Content

Group Index:

0<MC<6%

Over opt.

Color Key |

sse|)
OLHSVYV

A-6(5)

A-6(4)

A-6(8)

A-6(9)

A-2-4(0)

A-6(7)

a S
s 39 %
[=} 0 & s
T w5 -
= (=3 3 o
5 e =
gl °3 3
X =

10.6

9.2

11.7

10.1

6.5

11.7

24n)SIoN
2de|d-Uf OAY

=
o
>

20.3

29.5

19.6

24.4

19.3

18.3

26.2

6’21l €6l 0¢€ <8l Go0e ¥Il

'le

¢'LL 88l V'S¢ L6l €l 0l¢
00c 80¢ 69 86} l'¢e  G'0¢
€8l €8l 8€ 90c '8 <'¢€¢

0'ce
9'/¢
8'¢e

Moisture Content @ Depth
(ft)

o1

11
45

iy
w

=
H

ST
91

LT

8T

6T

(114

1c
[44
€C
144

sz
sse|) 15044

-n
w

F3

F3

F3

F3

Page 1 of 10



Project No.:

PCN:
Lab STA Offset
No.

Monday, November 16, 2015

(3)) ajdwes

@
S

0-0

0-0

0-0

0-0

0-0

0-0

0-0

0-0

0-0

0-0

J0 yadag

(1d)
uwry dnseyd

sse])

OLlHSVV

Swell Potential:-MarginaI - Moisture Content:

Ave. In-Place:
Moisture Content

0<MC<6% 6<MC<10%

Over opt.

Over opt.

0-5% over pl. EETRBVENRE

Color Key |

xapuj dnouo

ainjsio\
wnwndo

(1d) [enualod

IIPms

ainysio
2de|d-Uf OAY

N
N
~

19.8

21.0

37.2

21.0

612
6'lc
L've
0'ce

€6
L'1e

9'€e
L've
8'0¢
06l

c6l
S'9l
¢9l
091

S'0¢
2’02
6.1
102

76
2'0¢
L'le

/'8l

¥'€c
§'ee
¢'9¢
6'cc

ble
6'cc
9'G¢
S'6L

6'lc
/'8l
g6}t
g6}

S6l
(514
L6l
¥'ce

6'G¢
g've

L6l
L€l
9'¢t
6'cy

€8l

9've
961

Lle
6'9¢

G'€e

Moisture Content @ Depth

o1

11
45

(ft)

R
w b

ST
91

LT

8T

[44
€C

144

sse|) 15044

SC

Page 2 of 10



Project No.:

PCN:
Lab STA Offset
No.

Monday, November 16, 2015

(%) adwes
J0 yadag

@
S

0-0

0-0

0-0

0-0

0-0

0-0

0-0

0-0

0-0

0-0

(1d)
uwry dnseyd

sse])

OLlHSVV

Swell Potential:- Marginal - Moisture Content:-O-S% Over PL -

Moisture Content

Group Index:

0<MC< 6%
Over opt.

Color Key |

o 3
3 go -
= =
T w5 -
— FPB a'
&8 55 =
ol » 3| 5
X =

IIPms

ainysio
2de|d-Uf OAY

N
I
>

17.3

24.9

17.5

19.0

24.6

19.8

17.1

14.4

16.9

9.9

16.6

16.7

b'gt 20F 8ZF 8¢t V'St L6eL v8l g6l LLL o LLL o 67 Sy

A

w A Ul N ®
N NN
Nl o W@
ol ® »
— | P =
ol ad BN
| = b
NS
N o ©
ol &~
o NN
O O N
©| © o
o = o
—_ = N
RIS
ol o~
— =
©| © o
NN =
©| © o
~ = ©
— no
ol O o
[\CY Y N
"2 ®
=l o w
©o| | o«
Ny ©
—~ -
o BN
©o| o o

Moisture Content @ Depth

o1

11

45

(ft)

R
w b

ST

9T

LT

8T

6T

(114

1c
[44

sse|) 15044

€C

144
SC

Page 3 of 10



Project No.:

PCN:
Lab STA Offset
No.

Monday, November 16, 2015

(3)) ajdwes

@
S

0-0

0-0

0-0

0-0

0-0

0-0

0-0

0-0

0-0

0-0

J0 yadag

(1d)
uwry dnseyd

sse])

OLlHSVV

Swell Potential:-MarginaI - Moisture Content:

Ave. In-Place:
Moisture Content

0<MC<6% 6<MC<10%

Over opt.

Over opt.

0-5% over pl. EETRBVENRE

Color Key |

xapuj dnouo

ainjsio\
wnwndo

(1d) [enualod

IIPms

ainysio
2de|d-Uf OAY

-
N
)

16.8

24.6

22.8

18.8

26.0

1281
S'9l
L've

'Ll
L'el
€'ee
¥'0€

¢'0¢
GGl
602
g'ee

8'Gl
L'¢h
8Vl
6'¢ch

9'¢e
0'€e
0'€e
}'G¢

09}
6'L¢
JARRS
8'0€

Lyl
8'Gl
791
A

WA !
9’8l
0'0¢
8’8}

Syl
'Sl
G'Lh
96}

l'Ge
8'¢c
L'1¢
9'8¢

8'G¢
8'¢c
€'¢e
G'0¢

€8l
66}
€8l
9’81

¥'8¢
(x4
G'Ge
YAVAS

Moisture Content @ Depth

o1

11
45

(ft)

R
w b

ST
91

LT

8T

[44

sse|) 15044

€C

144
SC

Page 4 of 10



. . . Color Key
Swell PotentlaI:- Marginal - Moisture Content:-O-S% Over PL -
Project No.:
PCN: Group Index:_ Ave. In-Place: 0<MC< 6%
Moisture Content Over opt.
Lab STA Offset v -} fn) 3 z Moisture Content @ Depth o
29 2 z s 29 = =0 o
NO. 3 o — 0 [ ) -E' ‘:D (7, O = (ft) 7]
TE =Ea g T 7T == g3 "y
»Flesl 85 gz 23| 22 23 o)
=9 3 0%33%_3§ HHHHHHHI—‘HI—‘NNNNNNE
=~ o5 X = o(N|lw MU NP O 5 LRGSO 0o S R IN®RGA
0-0 258 | ro| o ™
@ O M
| 00| | —
0-0 170 | = =] =] =
©o| ~ b~ ©
SO NN
0-0 259 | ro| | N
@| ® w N
o » B [<e]
0-0 26.2 N NN
o o &~ O
N o N (@]
0-0 24 | ol ol rol —
N «© — [0}
1154 1+1000 Rt 5 NB 03-5 | 17.3 | A-7-6(15) 10.8 F3
1156 1+3000 Rt 5 NB 035 | 19.8 | A-6(9) 12.0 F3
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1240 16+4000 Rt 7 NB 0.6-5 | 203 | A-7-6(15) 13.4 E3
1242 17+1000 Rt 7 NB 055 | 204 | A-6(12) 12.7 E3
1244 17+3000 Rt 7 NB 055 | 19.0 | A-7-6(19) 12.3 F3
1246 18+0000 Rt 7 NB 0.5-5 | 202 | A-7-6(14) 12.6 F3
1248 18+2000 Rt 7 NB 0.5-5 | 19.5 | A-7-6(16) 13.2 F3
1250 18+4000 Rt 7 NB 0.6-5 | 20.2 | A-7-6(20) 13.7 F3
1252 19+1000 Rt 7 NB 0.6-5 | 21.5 | A-7-6(25) 14.0 F3
1254 19+3000 Rt 7 NB 055 | 20.6 | A-7-6(22) 13.3 F3
1255 19+4000 Rt 7 NB 0.4-5 0.0
1256 20+0000 Rt 7 NB 065 | 19.5 | A-6(16) 12.3 F3
1258 20+2000 Rt 7 NB 055 | 203 | A-6(12) 12.4 F3
1260 20+4000 Rt 7 NB 065 | 217 | A-6(13) 12.3 F3
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Project No.: SS-7-042(014)000

PCN: 20996

Lab STA Offset
No.

1262 21+1000 Rt 7 NB
1263 21+2000 Rt 7 NB
1264 21+3000 Rt 7 NB
1266 22+0000 Rt 7 NB
1268 22+2000 Rt 7 NB
1270 22+4000 Rt 7 NB
1272 23+0700 Rt 7 NB

Monday, November 16, 2015
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Linear Laboratory Analysis wete

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1148 1149 1150 1151

Reference Pt + Feet 0+0126 0+1000 0+2000 0+3000

Distance From CenterLine (Ft.) Rt5 NB Rt 5 NB Rt5 NB Rt5 NB

Depth, Ft. 0.5-5.0 0.3-5.0 0.3-5.0 0.3-5.0

Field Sample No. 1148 1149 1150 1151

% Pass. 3/8" Sieve 95 98 92 100

% Pass. No. 4 Sieve 92 95 87 98

% Pass. No. 10 Sieve 88 91 82 95

% Coarse Sand (-No. 10 + No. 40) 13 12

% Fine Sand (-No. 40 + No. 200) 24 23

% Silt (0.074 - 0.005 mm) 24 21

% Clay (-0.005 mm) 26 26

Liquid Limit (-No. 40) 34 33

Plasticity Index (-No. 40) 16 17

Plastic Limit 18 17

Soil Color BRN/GRY BRN/GRY/BLK BRN/GRY BRN/BLK

Textural Class CLY LM SNDY CLY LM

Soil Class (AASHTO M-145) A-6(5) A-6(4)

Frost Class F3 F3

Optimum Moisture (%) 10.6 9.9 9.2 121

Maximum Dry Density (pcf) 125.1 128.2 130.4 122.7

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 16.9 2 | 17.8 2 | 15.1 2 | 17.2
3 | 15.9 3 | 21.1 3 | 15.6 3 | 13.9
4 [ 16.6 4 | 10.5 4 | 10.5 4 | 19.6
5 | 16.4 5 | 18.3 5 | 145 5 | 16.0

Avg. Moisture of Sample Depth 16.5 16.9 14.0 16.7

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Linear Laboratory Analysis wese

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1169 1170 1171 1172

Reference Pt + Feet 0+3269 0+3352 0+3400 0+3450

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.3-5.0 0.4-5.0 0.4-5.0 0.3-5.0

Field Sample No. 1169 1170 1171 1172

% Pass. 3/8" Sieve 100 100 85

% Pass. No. 4 Sieve 99 96 78

% Pass. No. 10 Sieve 97 94 70

% Coarse Sand (-No. 10 + No. 40) 9 10 19

% Fine Sand (-No. 40 + No. 200) 26 23 28

% Silt (0.074 - 0.005 mm) 27 26 10

% Clay (-0.005 mm) 34 36 14

Liquid Limit (-No. 40) 36 35 21

Plasticity Index (-No. 40) 17 19 7

Plastic Limit 19 16 14

Soil Color BRN/BLK BRN BRN BRN/BLK

Textural Class CLY CLY SNDY LM

Soil Class (AASHTO M-145) A-6(8) A-6(9) A-2-4(0)

Frost Class F3 F3 F3

Optimum Moisture (%) 11.7 10.1 10.3 6.5

Maximum Dry Density (pcf) 121.2 128.8 128.1 137.2

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 18.5 2 | 18.3 2 | 19.2 2 | 15.7
3 | 20.7 3 | 19.1 3 | 16.5 3 | 8.4
4 [ 18.9 4 | 15.7 4 | 16.2 4 | 5.9
5 | 16.7 5 | 14.2 5 | 16.0 5 | 6.9

Avg. Moisture of Sample Depth 18.7 16.8 17.0 9.2

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015



Linear Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 3 of 32

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1152 1153 1154 1155

Reference Pt + Feet 0+4000 1+0015 1+1000 1+2000

Distance From CenterLine (Ft.) Rt5 NB Rt 5 NB Rt5 NB Rt5 NB

Depth, Ft. 0.4-5.0 0.4-5.0 0.3-5.0 0.6-5.0

Field Sample No. 1152 1153 1154 1155

% Pass. 3/8" Sieve 98 99 100 95

% Pass. No. 4 Sieve 97 95 98 93

% Pass. No. 10 Sieve 95 90 96 89

% Coarse Sand (-No. 10 + No. 40) 10 7

% Fine Sand (-No. 40 + No. 200) 24 19

% Silt (0.074 - 0.005 mm) 27 33

% Clay (-0.005 mm) 33 38

Liquid Limit (-No. 40) 36 41

Plasticity Index (-No. 40) 16 24

Plastic Limit 21 17

Soil Color BRN/GRY/BLK BRN/GRY/BLK BRN/GRY BRN/GRY/BLK

Textural Class CLY CLY

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

Frost Class F3 F3

Optimum Moisture (%) 11.7 12.6 10.8 9.8

Maximum Dry Density (pcf) 121.6 119.8 125.7 128.1

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 229 2 | 17.4 2 | 15.3 2 | 15.8
3 | 23.0 3 | 13.7 3 | 16.1 3 | 12.7
4 [ 219 4 | 23.3 4 | 16.2 4 | 14.8
5 | 21.2 5 | 30.4 5 | 18.6 5 | 12.9

Avg. Moisture of Sample Depth 22.2 21.2 16.6 14.0

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015



. . Page 4 of 32
Linear Laboratory Analysis aese

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1156 1157 1202 1203

Reference Pt + Feet 1+3000 1+4000 10+0000 10+1000

Distance From CenterLine (Ft.) Rt5 NB Rt 5 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.3-5.0 0.4-5.0 05-5.0 05-5.0

Field Sample No. 1156 1157 1202 1203

% Pass. 3/8" Sieve 99 100 100

% Pass. No. 4 Sieve 98 99 100

% Pass. No. 10 Sieve 96 97 99

% Coarse Sand (-No. 10 + No. 40) 7 5

% Fine Sand (-No. 40 + No. 200) 20 19

% Silt (0.074 - 0.005 mm) 35 29

% Clay (-0.005 mm) 34 46

Liquid Limit (-No. 40) 36 45

Plasticity Index (-No. 40) 16 28

Plastic Limit 20 16

Soil Color BRN/GRY/BLK BRN/GRY BRN/GRY/BLK BRN/BLK

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-6(9) A-7-6(20)

Frost Class F3 F3

Optimum Moisture (%) 12.0 10.1 12.1 10.5

Maximum Dry Density (pcf) 121.6 127.0 122.0 125.6

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 14.1 2 | 14.1 2 | 17.8 2 | 18.4
3 | 15.5 3 | 15.8 3 | 7.4 3 | 17.9
4 [ 18.0 4 | 16.4 4 | 20.7 4 | 175
5 | 14.0 5 | 17.5 5 | 235 5 | 44.7

Avg. Moisture of Sample Depth 154 15.9 17.3 24.7

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015



Linear Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 5 of 32

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1204 1205 1206 1207

Reference Pt + Feet 10+2000 10+3000 10+4000 11+0000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.4-5.0 05-5.0 0.6-5.0

Field Sample No. 1204 1205 1206 1207

% Pass. 3/8" Sieve 100 100 100

% Pass. No. 4 Sieve 100 100 99

% Pass. No. 10 Sieve 99 98 97

% Coarse Sand (-No. 10 + No. 40) 4 6 6

% Fine Sand (-No. 40 + No. 200) 17 23 23

% Silt (0.074 - 0.005 mm) 28 29 28

% Clay (-0.005 mm) 50 41 40

Liquid Limit (-No. 40) 43 42 40

Plasticity Index (-No. 40) 26 27 24

Plastic Limit 17 15 15

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

Textural Class CLY CLY CLY

Soil Class (AASHTO M-145) A-7-6(20) A-7-6(16) A-6(14)

Frost Class F3 F3 F3

Optimum Moisture (%) 12.6 114 11.3 115

Maximum Dry Density (pcf) 120.5 124.0 123.1 123.2

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ -1.3 2 | 19.4 2 | 21.1 2 | 19.4
3 | 213 3 | 18.7 3 | 17.8 3 | 20.2
4 [ 38.1 4 | 21.2 4 | 20.4 4 | 21.1
5 | 18.6 5 | 19.3 5 | 235 5 | 18.7

Avg. Moisture of Sample Depth 19.1 19.6 20.7 19.8

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015



Linear Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 6 of 32

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1208 1209 1210 1211

Reference Pt + Feet 11+1000 11+2000 11+3000 11+4000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.6-5.0 0.5-5.0 05-5.0 05-5.0

Field Sample No. 1208 1209 1210 1211

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 99 99

% Pass. No. 10 Sieve 96 98

% Coarse Sand (-No. 10 + No. 40) 8 6

% Fine Sand (-No. 40 + No. 200) 23 20

% Silt (0.074 - 0.005 mm) 29 27

% Clay (-0.005 mm) 37 45

Liquid Limit (-No. 40) 39 42

Plasticity Index (-No. 40) 23 26

Plastic Limit 16 16

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

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-6(12) A-7-6(16)

Frost Class F3 F3

Optimum Moisture (%) 11.9 11.8

Maximum Dry Density (pcf) 123.4 123.0

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 20.1 2 | 20.5 2 | 25.6 2 | 17.1
3 | 16.7 3 | 20.2 3 | 13.0 3 | 18.0
4 [ 15.5 4 | 17.9 4 | 18.7 4 | 17.6
5 | 20.2 5 | 20.7 5 | 20.2 5 | 17.2

Avg. Moisture of Sample Depth 18.1 19.8 19.4 17.4

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015



Linear Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 7 of 32

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1212 1213 1214 1215

Reference Pt + Feet 12+0000 12+1000 12+2000 12+3000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.6-5.0 0.5-5.0 0.4-5.0 05-5.0

Field Sample No. 1212 1213 1214 1215

% Pass. 3/8" Sieve 100 99

% Pass. No. 4 Sieve 98 98

% Pass. No. 10 Sieve 96 0 95 0

% Coarse Sand (-No. 10 + No. 40) 7 8

% Fine Sand (-No. 40 + No. 200) 23 0 23 0

% Silt (0.074 - 0.005 mm) 29 0 28 0

% Clay (-0.005 mm) 37 0 37 0

Liquid Limit (-No. 40) 40 0 38 0

Plasticity Index (-No. 40) 25 NP 20 NP

Plastic Limit 15 0 18 0

Soil Color BRN/GRY BRN BRN BRN/BLK

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-6(13) A-6(11)

Frost Class F3 F3

Optimum Moisture (%) 11.6 10.9

Maximum Dry Density (pcf) 124.3 1245

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 20.7 2 | 23.7 2 | 23.4 2 | 25.3
3 | 19.7 3 | 22.3 3 | 22.7 3 | 21.6
4 [ 228 4 | 21.2 4 | 20.3 4 | 20.8
5 | 233 5 | 21.8 5 | 20.3 5 | 213

Avg. Moisture of Sample Depth 21.6 22.3 21.7 22.3

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Linear Laboratory Analysis wese

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1216 1217 1218 1219

Reference Pt + Feet 12+4000 13+0000 13+1000 13+2000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.4-4.8 0.4-5.0 0.4-5.0

Field Sample No. 1216 1217 1218 1219

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 97 98

% Pass. No. 10 Sieve 94 96

% Coarse Sand (-No. 10 + No. 40) 8 8

% Fine Sand (-No. 40 + No. 200) 20 23

% Silt (0.074 - 0.005 mm) 31 31

% Clay (-0.005 mm) 35 34

Liquid Limit (-No. 40) 37 37

Plasticity Index (-No. 40) 17 16

Plastic Limit 20 21

Soil Color BRN/BLK BRN/BLK BRN/GRY/BLK BRN/BLK

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-6(9) A-6(9)

Frost Class F3 F3

Optimum Moisture (%) 11.6 12.2

Maximum Dry Density (pcf) 121.7 122.4

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 25.0 2 | 25.9 2 | 23.0 2 | 21.9
3 | 23.6 3 | 24.3 3 | 15.7 3 | 18.7
4 | 22.6 4 | 211 4 | 27.2 4 | 19.2
5 | 27.3 5 | 26.9 5 | 23.0 5 | 19.3

Avg. Moisture of Sample Depth 24.6 23.8 22.3 19.7

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015



Linear Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 9 of 32

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1220 1221 1222 1223

Reference Pt + Feet 13+3000 13+4000 14+0000 14+1000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.4-5.0 0.4-5.0 05-438 0.5-5.0

Field Sample No. 1220 1221 1222 1223

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 99 99

% Pass. No. 10 Sieve 97 97

% Coarse Sand (-No. 10 + No. 40) 6 7

% Fine Sand (-No. 40 + No. 200) 18 33

% Silt (0.074 - 0.005 mm) 31 28

% Clay (-0.005 mm) 41 29

Liquid Limit (-No. 40) 40 32

Plasticity Index (-No. 40) 21 17

Plastic Limit 19 15

Soil Color BRN/BLK BRN/BLK BRN/BLK BRN/GRY/BLK

Textural Class CLY CLY LM

Soil Class (AASHTO M-145) A-6(14) A-6(7)

Frost Class F3 F3

Optimum Moisture (%) 12.1 10.7

Maximum Dry Density (pcf) 121.2 125.2

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 42.0 2 | 234 2 | 22.0 2 | 21.4
3 | 23.3 3 | 235 3 | 15.8 3 | 23.0
4 | 21.3 4 | 25.2 4 | 17.0 4 | 27.6
5 | 23.7 5 | 23.9 5 | 35.8 5 | 32.8

Avg. Moisture of Sample Depth 27.6 24.1 18.3 26.2

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1224 1225 1226 1227

Reference Pt + Feet 14+2000 14+3000 14+4000 14+5000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.5-5.0 0.6-5.0 0.4-5.0

Field Sample No. 1224 1225 1226 1227

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 100 98

% Pass. No. 10 Sieve 99 96

% Coarse Sand (-No. 10 + No. 40) 3 4

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

% Silt (0.074 - 0.005 mm) 34 35

% Clay (-0.005 mm) 54 51

Liquid Limit (-No. 40) 48 50

Plasticity Index (-No. 40) 29 27

Plastic Limit 20 23

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

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(26) A-7-6(25)

Frost Class F3 F3

Optimum Moisture (%) 15.3 15.4

Maximum Dry Density (pcf) 112.9 112.4

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 323 2 | 30.5 2 | 325 2 | 23.0
3 | 234 3 | 27.3 3 | 24.2 3 | 25.1
4 [ 26.4 4 | 321 4 | 30.4 4 | 25.9
5 | 259 5 | 28.1 5 | 29.3 5 | 23.8

Avg. Moisture of Sample Depth 26.9 29.5 29.1 245

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1228 1229 1230 1231

Reference Pt + Feet 15+0000 15+2000 15+3000 15+4000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.5-5.0 05-5.0 0.6-5.0

Field Sample No. 1228 1229 1230 1231

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 100 99

% Pass. No. 10 Sieve 98 98

% Coarse Sand (-No. 10 + No. 40) 4 5

% Fine Sand (-No. 40 + No. 200) 9 16

% Silt (0.074 - 0.005 mm) 38 38

% Clay (-0.005 mm) 48 40

Liquid Limit (-No. 40) 46 38

Plasticity Index (-No. 40) 25 20

Plastic Limit 21 19

Soil Color BRN/BLK BRN BRN BRN/BLK

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(23) A-6(14)

Frost Class F3 F3

Optimum Moisture (%) 14.6 12.7

Maximum Dry Density (pcf) 114.3 120.0

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 30.4 2 | 25.1 2 | 24.0 2 | 21.9
3 | 30.0 3 | 22.8 3 | 24.0 3 | 21.9
4 [ 28.4 4 | 21.7 4 | 25.3 4 | 24.1
5 | 26.8 5 | 28.6 5 | 24.1 5 | 23.0

Avg. Moisture of Sample Depth 28.9 24.6 24.3 22.7

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015



Linear Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 12 of 32

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1232 1233 1234 1235

Reference Pt + Feet 16+0000 16+1000 16+1430 16+1470

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.5-5.0 0.7-5.0 09-5.0

Field Sample No. 1232 1233 1234 1235

% Pass. 3/8" Sieve 100 100 100

% Pass. No. 4 Sieve 99 99 99

% Pass. No. 10 Sieve 96 97 98

% Coarse Sand (-No. 10 + No. 40) 11 5 4

% Fine Sand (-No. 40 + No. 200) 21 19 15

% Silt (0.074 - 0.005 mm) 35 39 35

% Clay (-0.005 mm) 30 34 44

Liquid Limit (-No. 40) 33 35 40

Plasticity Index (-No. 40) 15 18 20

Plastic Limit 19 18 19

Soil Color BRN BRN/BLK BRN/GRY/BLK BRN/GRY/BLK

Textural Class CLY LM CLY CLY

Soil Class (AASHTO M-145) A-6(7) A-6(11) A-6(15)

Frost Class F3 F3 F3

Optimum Moisture (%) 115 12.2 13.0

Maximum Dry Density (pcf) 123.7 122.6 121.2

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 19.4 2 | 23.6 2 | 22.9 2 | 25.6
3 | 19.6 3 | 24.1 3 | 24.3 3 | 29.3
4 [ 21.0 4 | 20.8 4 | 18.3 4 | 245
5 | 211 5 | 19.0 5 | 20.8 5 | 23.4

Avg. Moisture of Sample Depth 20.3 21.9 215 25.7

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1236 1237 1238 1239

Reference Pt + Feet 16+1504 16+1564 16+2000 16+3000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 1.0-5.0 0.6-5.0 0.4-5.0 0.4-5.0

Field Sample No. 1236 1237 1238 1239

% Pass. 3/8" Sieve 100 100 100

% Pass. No. 4 Sieve 99 99 100

% Pass. No. 10 Sieve 98 96 98

% Coarse Sand (-No. 10 + No. 40) 5 4 3

% Fine Sand (-No. 40 + No. 200) 14 10 11

% Silt (0.074 - 0.005 mm) 40 50 44

% Clay (-0.005 mm) 39 31 41

Liquid Limit (-No. 40) 40 41 41

Plasticity Index (-No. 40) 23 21 21

Plastic Limit 17 20 19

Soil Color BRN/GRY/BLK BRN/GRY/BLK BRN BRN/GRY/BLK

Textural Class CLY CLY CLY

Soil Class (AASHTO M-145) A-6(17) A-7-6(17) A-7-6(18)

Frost Class F3 F3 F3

Optimum Moisture (%) 12.9 12.9 15.2

Maximum Dry Density (pcf) 120.8 118.8 116.5

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 215 2 | 29.4 2 | 238 2 | 21.1
3 | 26.3 3 | 27.7 3 | 233 3 | 23.9
4 [ 26.5 4 | 28.2 4 | 20.9 4 | 25.6
5 | 26.4 5 | 28.8 5 | 25.1 5 | 79.5

Avg. Moisture of Sample Depth 25.2 28.5 23.3 375

Scott W. Wutzke, Testing Lab Supervisor

Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1240 1241 1242 1243

Reference Pt + Feet 16+4000 17+0000 17+1000 17+2000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.6-5.0 0.4-5.0 05-5.0 05-5.0

Field Sample No. 1240 1241 1242 1243

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 99 98

% Pass. No. 10 Sieve 96 93

% Coarse Sand (-No. 10 + No. 40) 5 7

% Fine Sand (-No. 40 + No. 200) 18 17

% Silt (0.074 - 0.005 mm) 34 32

% Clay (-0.005 mm) 39 38

Liquid Limit (-No. 40) 43 39

Plasticity Index (-No. 40) 22 19

Plastic Limit 20 20

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

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(15) A-6(12)

Frost Class F3 F3

Optimum Moisture (%) 134 12.7

Maximum Dry Density (pcf) 116.7 119.1

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 25.9 2 | 258 2 | 25.0 2 | 28.4
3 | 24.2 3 | 22.8 3 | 28.9 3 | 22.2
4 [ 50.8 4 | 22.3 4 | 213 4 | 25.5
5 | 225 5 | 20.5 5 | 21.8 5 | 27.7

Avg. Moisture of Sample Depth 30.9 22.8 24.2 26.0

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1244 1245 1246 1247

Reference Pt + Feet 17+3000 17+4000 18+0000 18+1000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.5-5.0 05-5.0 0.6-5.0

Field Sample No. 1244 1245 1246 1247

% Pass. 3/8" Sieve 97 99

% Pass. No. 4 Sieve 96 98

% Pass. No. 10 Sieve 94 95

% Coarse Sand (-No. 10 + No. 40) 2 5

% Fine Sand (-No. 40 + No. 200) 10 16

% Silt (0.074 - 0.005 mm) 39 34

% Clay (-0.005 mm) 43 40

Liquid Limit (-No. 40) 42 41

Plasticity Index (-No. 40) 23 21

Plastic Limit 19 20

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

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(19) A-7-6(14)

Frost Class F3 F3

Optimum Moisture (%) 12.3 12.6

Maximum Dry Density (pcf) 121.2 118.7

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 18.5 2 | 28.8 2 | 239 2 | 28.6
3 | 253 3 | 25.8 3 | 25.3 3 | 28.6
4 [ 32.6 4 | 24.4 4 | 21.8 4 | 23.4
5 | 26.3 5 | 24.1 5 | 20.5 5 | 22.9

Avg. Moisture of Sample Depth 25.7 25.8 22.9 25.9

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1248 1249 1250 1251

Reference Pt + Feet 18+2000 18+3000 18+4000 19+0000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.5-5.0 0.6-5.0 0.6-5.0

Field Sample No. 1248 1249 1250 1251

% Pass. 3/8" Sieve 100 98

% Pass. No. 4 Sieve 97 98

% Pass. No. 10 Sieve 93 96

% Coarse Sand (-No. 10 + No. 40) 6 6

% Fine Sand (-No. 40 + No. 200) 12 10

% Silt (0.074 - 0.005 mm) 35 35

% Clay (-0.005 mm) 40 45

Liquid Limit (-No. 40) 43 45

Plasticity Index (-No. 40) 23 25

Plastic Limit 20 20

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

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(16) A-7-6(20)

Frost Class F3 F3

Optimum Moisture (%) 13.2 13.7

Maximum Dry Density (pcf) 118.5 117.6

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 215 2 | 28.2 2 | 26.4 2 | 26.2
3 | 25.1 3 | 26.5 3 | 29.0 3 | 20.9
4 [ 23.1 4 | 24.2 4 | 29.0 4 | 24.1
5 | 214 5 | 26.0 5 | 16.2 5 | 18.6

Avg. Moisture of Sample Depth 22.7 26.2 251 225

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1252 1253 1254 1255

Reference Pt + Feet 19+1000 19+2000 19+3000 19+4000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.6-5.0 0.5-5.0 05-5.0 0.4-5.0

Field Sample No. 1252 1253 1254 1255

% Pass. 3/8" Sieve 100 0 100

% Pass. No. 4 Sieve 100 99

% Pass. No. 10 Sieve 98 95 0

% Coarse Sand (-No. 10 + No. 40) 3 5

% Fine Sand (-No. 40 + No. 200) 7 7 0

% Silt (0.074 - 0.005 mm) 42 42 0

% Clay (-0.005 mm) 47 41 0

Liquid Limit (-No. 40) 49 46 0

Plasticity Index (-No. 40) 27 26 NP

Plastic Limit 22 21 0

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

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(25) A-7-6(22)

Frost Class F3 F3

Optimum Moisture (%) 14.0 13.3

Maximum Dry Density (pcf) 117.6 117.7

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 22.2 2 | 329 2 | 26.7 2 | 25.9
3 | 23.8 3 | -174.9 3 | -12.4 3 | 18.0
4 [ 30.0 4 | 29.4 4 | 28.2 4 | 22.0
5 | 339 5 | 285 5 | 28.4 5 | 26.1

Avg. Moisture of Sample Depth 2715 -21.0 17.7 23.0

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1158 1159 1160 1161

Reference Pt + Feet 2+0000 2+1000 2+2000 2+3000

Distance From CenterLine (Ft.) Rt5 NB Rt 5 NB Rt5 NB Rt5 NB

Depth, Ft. 0.5-5.0 0.4-5.0 0.3-5.0 05-5.0

Field Sample No. 1158 1159 1160 1161

% Pass. 3/8" Sieve 99 100

% Pass. No. 4 Sieve 97 99

% Pass. No. 10 Sieve 96 99

% Coarse Sand (-No. 10 + No. 40) 6 4

% Fine Sand (-No. 40 + No. 200) 21 19

% Silt (0.074 - 0.005 mm) 28 40

% Clay (-0.005 mm) 40 36

Liquid Limit (-No. 40) 43 36

Plasticity Index (-No. 40) 26 18

Plastic Limit 17 18

Soil Color BRN/GRY BRN/BLK BRN BRN

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(16) A-6(12)

Frost Class F3 F3

Optimum Moisture (%) 11.0 11.3 10.9 11.0

Maximum Dry Density (pcf) 124.2 125.9 125.9 125.1

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 15.1 2 | 19.8 2 | 19.4 2 | 17.1
3 | 19.4 3 | 17.9 3 | 14.5 3 | 15.8
4 | 18.1 4 | 16.8 4 | 14.7 4 | 16.2
5 | 15.9 5 | 16.7 5 | 19.2 5 | -8.4

Avg. Moisture of Sample Depth 17.2 17.8 17.0 10.2

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1162 1256 1257 1258

Reference Pt + Feet 2+4000 20+0000 20+1000 20+2000

Distance From CenterLine (Ft.) Rt5 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-45 0.6-5.0 0.4-5.0 05-5.0

Field Sample No. 1162 1256 1257 1258

% Pass. 3/8" Sieve 99 100 99

% Pass. No. 4 Sieve 97 99 98

% Pass. No. 10 Sieve 94 94 91

% Coarse Sand (-No. 10 + No. 40) 10 4 6

% Fine Sand (-No. 40 + No. 200) 23 10 9

% Silt (0.074 - 0.005 mm) 27 46 47

% Clay (-0.005 mm) 34 34 29

Liquid Limit (-No. 40) 39 40 38

Plasticity Index (-No. 40) 20 20 17

Plastic Limit 19 20 20

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

Textural Class CLY CLY CLY LM

Soil Class (AASHTO M-145) A-6(9) A-6(16) A-6(12)

Frost Class F3 F3 F3

Optimum Moisture (%) 11.7 12.3 124

Maximum Dry Density (pcf) 123.7 120.2 119.3

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 15.8 2 | 26.0 2 | 16.0 2 | 28.7
3 | 17.0 3 | 19.3 3 | 27.9 3 | 17.3
4 [ 15.6 4 | 214 4 | 317 4 | 195
5 | 15.6 5 | 29.0 5 | 30.8 5 | 20.9

Avg. Moisture of Sample Depth 16.1 23.9 26.6 21.6

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1259 1260 1261 1262

Reference Pt + Feet 20+3000 20+4000 21+0000 21+1000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.4-5.0 0.6-5.0 05-5.0 0.6-5.0

Field Sample No. 1259 1260 1261 1262

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 98 99

% Pass. No. 10 Sieve 93 97

% Coarse Sand (-No. 10 + No. 40) 5 5

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

% Silt (0.074 - 0.005 mm) 54 62

% Clay (-0.005 mm) 29 21

Liquid Limit (-No. 40) 37 31

Plasticity Index (-No. 40) 15 9

Plastic Limit 22 22

Soil Color BRN BRN BRN/TAN BRN

Textural Class SLTY CLY LM SLTY CLY LM

Soil Class (AASHTO M-145) A-6(13) A-4(7)

Frost Class F3 F4

Optimum Moisture (%) 12.3 111

Maximum Dry Density (pcf) 120.4 1225

% Organic Content

\Depth (Ft) | Moisture (%) 2 | 22.6 2 | 28.8 2 | 20.2 2 | 13.1
3 | 23.0 3 | 27.4 3 | 15.5 3 | 18.8
4 | 23.0 4 | 25.0 4 | 20.9 4 | 27.8
5 | 25.1 5 | 24.9 5 | 23.2 5 | 26.7

Avg. Moisture of Sample Depth 235 26.5 20.0 21.6

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1263 1264 1265 1266

Reference Pt + Feet 21+2000 21+3000 21+4000 22+0000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.6-5.0 0.6-4.0 0.6-5.0

Field Sample No. 1263 1264 1265 1266

% Pass. 3/8" Sieve 98 100

% Pass. No. 4 Sieve 96 96

% Pass. No. 10 Sieve 0 93 93

% Coarse Sand (-No. 10 + No. 40) 7 9

% Fine Sand (-No. 40 + No. 200) 0 22 24

% Silt (0.074 - 0.005 mm) 0 31 27

% Clay (-0.005 mm) 0 33 34

Liquid Limit (-No. 40) 0 41 39

Plasticity Index (-No. 40) NP 24 23

Plastic Limit 0 17 16

Soil Color BRN/GRY/BLK BRN/GRY/BLK BRN/GRY/BLK BRN/GRY/BLK

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(13) A-6(11)

Frost Class F3 F3

Optimum Moisture (%) 11.8 10.5

Maximum Dry Density (pcf) 123.7 127.4

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 18.8 2 | 17.9 2 | 18.7 2 | 18.3
3 | 13.5 3 | 29.3 3 | 16.5 3 | 18.8
4 | 20.7 4 | 21.6 4 | 24.1 4 | 17.1
5 | 17.7 5 | 24.9 5 | 12.1 5 | 20.8

Avg. Moisture of Sample Depth 17.7 23.4 19.8 18.8

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1267 1268 1269 1270

Reference Pt + Feet 22+1000 22+2000 22+3000 22+4000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.5-5.0 0.4-5.0 05-5.0

Field Sample No. 1267 1268 1269 1270

% Pass. 3/8" Sieve 99 100

% Pass. No. 4 Sieve 99 98

% Pass. No. 10 Sieve 96 95

% Coarse Sand (-No. 10 + No. 40) 22 11

% Fine Sand (-No. 40 + No. 200) 45 53

% Silt (0.074 - 0.005 mm) 16 21

% Clay (-0.005 mm) 13 11

Liquid Limit (-No. 40) 0 18

Plasticity Index (-No. 40) NP 3

Plastic Limit 0 15

Soil Color BRN/BLK BRN BRN BRN

Textural Class SNDY LM SNDY LM

Soil Class (AASHTO M-145) A-2-4(0) A-2-4(0)

Frost Class F3 F3

Optimum Moisture (%) 7.5 8.2

Maximum Dry Density (pcf) 131.0 129.8

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 18.1 2 | 7.9 2 | 10.7 2 | 9.5
3 | 10.8 3 | 15.2 3 | 9.2 3 | 21.0
4 [ 14.4 4 | 8.7 4 | 11.8 4 | 6.5
5 | 23.2 5 | 8.4 5 | 8.0 5 | 13.1

Avg. Moisture of Sample Depth 16.7 10.0 9.9 125

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1271 1272 1163 1164

Reference Pt + Feet 23+0000 23+0700 3+0030 3+1000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt5 NB Rt5 NB

Depth, Ft. 0.4-5.0 0.7-5.0 04-50 0.5-5.0

Field Sample No. 1271 1272 1163 1164

% Pass. 3/8"" Sieve 100 100

% Pass. No. 4 Sieve 99 99

% Pass. No. 10 Sieve 96 98

% Coarse Sand (-No. 10 + No. 40) 13 6

% Fine Sand (-No. 40 + No. 200) 45 23

% Silt (0.074 - 0.005 mm) 20 28

% Clay (-0.005 mm) 19 40

Liquid Limit (-No. 40) 22 41

Plasticity Index (-No. 40) 8 23

Plastic Limit 14 18

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

Textural Class SNDY LM CLY

Soil Class (AASHTO M-145) A-4(0) A-7-6(14)

Frost Class F3 F3

Optimum Moisture (%) 7.6 11.3 12.6

Maximum Dry Density (pcf) 132.2 125.5 1225

% Organic Content

\Depth (Ft) | Moisture (%) 2 | 12.8 2 | 9.5 2 | 14.5 2 | 23.4
3 | 15.1 3 | 7.1 3 | 15.4 3 | 23.1
4 | 9.2 4 | 12.6 4 | 17.5 4 | 15.0
5 | 20.6 5 | 10.8 5 | 19.6 5 | 15.5

Avg. Moisture of Sample Depth 145 10.0 16.8 19.2

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015



Linear Laboratory Analysis

Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Page 24 of 32

Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1165 1166 1167 1168

Reference Pt + Feet 3+2000 3+3000 3+4000 4+0000

Distance From CenterLine (Ft.) Rt5 NB Rt 5 NB Rt5 NB Rt 7 NB

Depth, Ft. 0.4-5.0 0.7-5.0 05-5.0 0.6-5.0

Field Sample No. 1165 1166 1167 1168

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 98 98

% Pass. No. 10 Sieve 96 94

% Coarse Sand (-No. 10 + No. 40) 7 8

% Fine Sand (-No. 40 + No. 200) 22 23

% Silt (0.074 - 0.005 mm) 31 32

% Clay (-0.005 mm) 36 31

Liquid Limit (-No. 40) 42 37

Plasticity Index (-No. 40) 23 20

Plastic Limit 19 18

Soil Color BRN/GRY BRN BRN BRN

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-7-6(13) A-6(10)

Frost Class F3 F3

Optimum Moisture (%) 11.3 115 115 11.8

Maximum Dry Density (pcf) 124.3 124.1 124.0 122.9

% Organic Content

\Depth (Ft) | Moisture (%) 2 | 18.3 2 | 17.7 2 | 17.3 2 | 20.6
3 | 19.9 3 | 17.6 3 | 18.6 3 | 22.6
4 | 18.3 4 | 18.9 4 | 20.0 4 | 19.8
5 | 18.6 5 | 18.9 5 | 18.8 5 | 18.6

Avg. Moisture of Sample Depth 18.7 18.3 18.7 20.4

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1173 1174 1175 1176

Reference Pt + Feet 4+1000 4+2000 4+3000 4+4000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.3-5.0 0.5-5.0 05-5.0 05-5.0

Field Sample No. 1173 1174 1175 1176

% Pass. 3/8" Sieve 100 99 100

% Pass. No. 4 Sieve 98 97 99

% Pass. No. 10 Sieve 95 95 97

% Coarse Sand (-No. 10 + No. 40) 9 8 7

% Fine Sand (-No. 40 + No. 200) 26 23 24

% Silt (0.074 - 0.005 mm) 26 27 25

% Clay (-0.005 mm) 34 37 41

Liquid Limit (-No. 40) 38 41 42

Plasticity Index (-No. 40) 20 23 23

Plastic Limit 18 18 19

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

Textural Class CLY CLY CLY

Soil Class (AASHTO M-145) A-6(10) A-7-6(12) A-7-6(13)

Frost Class F3 F3 F3

Optimum Moisture (%) 114 10.8 11.3 11.2

Maximum Dry Density (pcf) 122.9 125.9 123.6 123.2

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 19.3 2 | 15.0 2 | 18.2 2 | 26.0
3 | 17.6 3 | 16.6 3 | 19.7 3 | 20.3
4 [ 229 4 | 18.3 4 | 19.8 4 | 17.8
5 | 17.8 5 | 225 5 | 20.6 5 | 17.8

Avg. Moisture of Sample Depth 19.4 18.1 19.6 20.4

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1177 1178 1179 1180

Reference Pt + Feet 5+0000 5+1000 5+2000 5+3000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.5-5.0 0.4-5.0 0.4-5.0

Field Sample No. 1177 1178 1179 1180

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 97 100

% Pass. No. 10 Sieve 95 99

% Coarse Sand (-No. 10 + No. 40) 8 7

% Fine Sand (-No. 40 + No. 200) 22 30

% Silt (0.074 - 0.005 mm) 47 21

% Clay (-0.005 mm) 19 41

Liquid Limit (-No. 40) 38 41

Plasticity Index (-No. 40) 20 23

Plastic Limit 18 18

Soil Color BRN/GRY BRN/GRY/BLK BRN/GRY/BLK BRN/GRY/BLK

Textural Class LM CLY

Soil Class (AASHTO M-145) A-6(11) A-7-6(12)

Frost Class F3 F3

Optimum Moisture (%) 11.2 11.2 11.2 11.2

Maximum Dry Density (pcf) 125.6 123.2 124.2 124.0

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 19.7 2 | 17.6 2 | 195 2 | 16.3
3 | 19.7 3 | 12.6 3 | 23.1 3 | 225
4 [ 19.7 4 | 17.8 4 | 19.1 4 | 18.7
5 | 20.1 5 | 20.6 5 | 22.4 5 | 15.3

Avg. Moisture of Sample Depth 19.8 17.2 21.0 18.2

Scott W. Wutzke, Testing Lab Supervisor

Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1181 1182 1183 1184

Reference Pt + Feet 5+4000 6+0000 6+1000 6+2000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.4-5.0 0.6-5.0 0.3-5.0 05-5.0

Field Sample No. 1181 1182 1183 1184

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 99 99

% Pass. No. 10 Sieve 96 0 96

% Coarse Sand (-No. 10 + No. 40) 6 6

% Fine Sand (-No. 40 + No. 200) 24 0 23

% Silt (0.074 - 0.005 mm) 35 0 29

% Clay (-0.005 mm) 31 0 38

Liquid Limit (-No. 40) 32 0 44

Plasticity Index (-No. 40) 16 NP 26

Plastic Limit 16 0 18

Soil Color BRN BRN/GRY BRN BRN/GRY

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-6(8) A-7-6(15)

Frost Class F3 F3

Optimum Moisture (%) 12.3 10.3 10.5 11.7

Maximum Dry Density (pcf) 118.7 126.4 127.6 122.3

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 18.3 2 | 19.4 2 | 15.4 2 | 19.1
3 | 21.0 3 | 18.4 3 | 15.5 3 | 19.5
4 [ 235 4 | 211 4 | 16.0 4 | 17.6
5 | 211 5 | 20.5 5 | 22.3 5 | 17.2

Avg. Moisture of Sample Depth 20.9 19.8 17.3 18.3

Scott W. Wutzke, Testing Lab Supervisor

Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1185 1186 1187 1188

Reference Pt + Feet 6+3000 6+4000 6+5000 7+0000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.5-5.0 0.4-5.0 05-5.0

Field Sample No. 1185 1186 1187 1188

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 99 99

% Pass. No. 10 Sieve 97 97

% Coarse Sand (-No. 10 + No. 40) 8 7

% Fine Sand (-No. 40 + No. 200) 23 19

% Silt (0.074 - 0.005 mm) 29 27

% Clay (-0.005 mm) 37 43

Liquid Limit (-No. 40) 40 44

Plasticity Index (-No. 40) 23 25

Plastic Limit 17 19

Soil Color BRN BRN BRN/GRY BRN/BLK

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-6(13) A-7-6(16)

Frost Class F3 F3

Optimum Moisture (%) 11.3 11.2 115 125

Maximum Dry Density (pcf) 124.1 123.4 123.4 120.7

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 19.5 2 | 16.8 2 | 19.3 2 | 20.1
3 | 18.6 3 | 14.6 3 | 18.8 3 | 22.8
4 [ 19.1 4 | 18.1 4 | 20.8 4 | 20.5
5 | 18.6 5 | 17.6 5 | 18.3 5 | 22.7

Avg. Moisture of Sample Depth 19.0 16.8 19.3 215

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1189 1190 1191 1192

Reference Pt + Feet 7+2000 7+3000 7+4000 8+0000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.4-5.0 05-5.0 0.4-5.0

Field Sample No. 1189 1190 1191 1192

% Pass. 3/8"" Sieve 100 100

% Pass. No. 4 Sieve 99 97

% Pass. No. 10 Sieve 96 93

% Coarse Sand (-No. 10 + No. 40) 7 10

% Fine Sand (-No. 40 + No. 200) 20 22

% Silt (0.074 - 0.005 mm) 33 26

% Clay (-0.005 mm) 37 35

Liquid Limit (-No. 40) 40 40

Plasticity Index (-No. 40) 21 26

Plastic Limit 19 15

Soil Color BRN BRN BRN/TAN BRN

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-6(13) A-6(12)

Frost Class F3 F3

Optimum Moisture (%) 11.3 10.4 12.1 10.3

Maximum Dry Density (pcf) 124.7 125.9 123.6 125.8

% Organic Content

\Depth (Ft) | Moisture (%) 2 | 17.9 2 | 19.2 2 | 16.4 2 | 22.0
3 | 17.2 3 | 16.7 3 | 21.0 3 | 22.4
4 | 20.0 4 | 17.2 4 | 20.5 4 | 16.1
5 | 18.3 5 | 15.7 5 | 23.2 5 | 18.6

Avg. Moisture of Sample Depth 18.4 17.2 20.3 19.8

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1193 1194 1195 1196

Reference Pt + Feet 8+1000 8+2000 8+3000 8+4000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.5-5.0 0.5-5.0 0.4-5.0 05-5.0

Field Sample No. 1193 1194 1195 1196

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 98 99

% Pass. No. 10 Sieve 95 97

% Coarse Sand (-No. 10 + No. 40) 8 8

% Fine Sand (-No. 40 + No. 200) 21 22

% Silt (0.074 - 0.005 mm) 28 36

% Clay (-0.005 mm) 38 31

Liquid Limit (-No. 40) 38 36

Plasticity Index (-No. 40) 19 16

Plastic Limit 18 20

Soil Color BRN/GRY/BLK BRN BRN/GRY/BLK BRN

Textural Class CLY CLY

Soil Class (AASHTO M-145) A-6(11) A-6(9)

Frost Class F3 F3

Optimum Moisture (%) 12.7 10.4 10.2 11.0

Maximum Dry Density (pcf) 1195 126.4 126.0 122.2

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 19.3 2 | 145 2 | 19.7 2 | 19.2
3 | 21.7 3 | 14.3 3 | 73.7 3 | 17.6
4 [ 24.6 4 | 17.0 4 | 12.6 4 | 21.2
5 | 19.6 5 | 24.2 5 | 429 5 | 22.9

Avg. Moisture of Sample Depth 21.3 175 37.2 20.2

Scott W. Wutzke, Testing Lab Supervisor

Date Printed: 11/6/2015
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Report Number SS-47-2015 Date Reported 10/7/2015 District Bismarck
County DIVIDE Submitted By  Naumann Project Number SS-7-042(014)000
AASHTO Test Method T-180 PCN 20996

Comments

Lab Number 1197 1198 1199 1200

Reference Pt + Feet 9+0000 9+1000 9+2000 9+3000

Distance From CenterLine (Ft.) Rt 7 NB Rt 7 NB Rt 7 NB Rt 7 NB

Depth, Ft. 0.3-5.0 0.4-5.0 05-5.0 05-5.0

Field Sample No. 1197 1198 1199 1200

% Pass. 3/8" Sieve 100 99

% Pass. No. 4 Sieve 96 96

% Pass. No. 10 Sieve 92 91

% Coarse Sand (-No. 10 + No. 40) 14 10

% Fine Sand (-No. 40 + No. 200) 27 25

% Silt (0.074 - 0.005 mm) 23 26

% Clay (-0.005 mm) 28 31

Liquid Limit (-No. 40) 34 36

Plasticity Index (-No. 40) 18 19

Plastic Limit 16 17

Soil Color BRN/BLK BRN/GRY BRN/GRY/BLK BRN/GRY/BLK

Textural Class CLY LM CLY

Soil Class (AASHTO M-145) A-6(6) A-6(8)

Frost Class F3 F3

Optimum Moisture (%) 13.8 9.3 10.8 10.5

Maximum Dry Density (pcf) 117.1 129.4 124.4 124.4

% Organic Content

\Depth (Ft) | Moisture (%) 2 [ 4.5 2 | 14.2 2 | 14.9 2 | 275
3 | 27.0 3 | 16.2 3 | 11.9 3 | 25.5
4 [ 26.8 4 | 12.1 4 | 23.1 4 | 17.7
5 | 234 5 | 12.5 5 | 19.4 5 | 19.9

Avg. Moisture of Sample Depth 20.5 13.8 17.3 22.7

Scott W. Wutzke, Testing Lab Supervisor

Date Printed: 11/6/2015
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Report Number SS-47-2015

County DIVIDE

Comments

Date Reported 10/7/2015
Submitted By

AASHTO Test Method T-180

District Bismarck
Project Number SS-7-042(014)000

20996

Lab Number

1201

Reference Pt + Feet

9+4000

Distance From CenterLine (Ft.)

Rt 7 NB

Depth, Ft.

05-5.0

Field Sample No.

1201

% Pass. 3/8" Sieve

% Pass. No. 4 Sieve

% Pass. No. 10 Sieve

% Coarse Sand (-No. 10 + No. 40)
% Fine Sand (-No. 40 + No. 200)

% Silt (0.074 - 0.005 mm)

% Clay (-0.005 mm)

Liquid Limit (-No. 40)

Plasticity Index (-No. 40)
Plastic Limit

Soil Color

BRN

Textural Class

Soil Class (AASHTO M-145)

Frost Class
Optimum Moisture (%)

10.4

Maximum Dry Density (pcf)

125.4

% Organic Content

Depth (Ft) |  Moisture (%)

a b~ w N

171
42,5
194
20.7

Avg. Moisture of Sample Depth

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 11/6/2015



MOISTURE-DENSITY RELATIONS OF S0ILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 {Rev. 03-2006)

Project No. PCN Station Depth Below Grade
58-7-042(014)000
Offset From Centerline Type of Sail
AASTHO Designation Date ;o e s
T-180 1011912015 s
Density Test Count 4
Determination No. 1 2 3 4 5 5
A Volume of Mold cu. fi 0.0332‘ 0.0332 0.0332 0.0332 0.0332 0.0332
bs. 8.75 £.96 9.02 8.90
C Weight of Mold ibs. 4 40 4,40 4,40 4.40 4.40 4.40
D Weight of Compacted Soll =B - C los. 4.35 4.56 467 4.50
E  WetDensity=D/A 1bs /ouft. 131.1 1375 139.2 1385
F Dry Density = (E x 100} / (100 + L) ibs Jou ft. 121.2 124.7 124.8 119.47 #VALUE! FVALUE!
Moisture Content AASHTO T or T180 Tested by
Container No. 1 2 3 4

G Wet Weight / Container grams 148.3 1680.3 155.0 156.9

Dry Weight / Container grams 140.8 148.9 142.8 142.8
| Woisture Loss = G - H grams 85 11.4 12.2 14.3
J Tare Weight of Container grams 36.6 37.3 371 36,7
K DrySoil=H-J grams 104.2 111.6 105.7 1056.9
L %Moisture = (1/ K) x 100 % 8.2% 10.2% 11.5% 13.5%

1268 =

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: ml

140

Max Dry Density

125.1 Ibsjcuft

Dy Density, Ths 6

1310 4 e f

Optimum Moisture

10.6%

] A
iiso i \ -
jatay
iva
4% &% 13%s FELY

10 .
Peréent Meistare
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2008)

Project No. PCON Station Depth Below Grade
§8-7-042{014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10/19/2018 1149
Density Test Count 4
Determination No, 1 2 3 4 5 8
A Volume of Mold cu. ft 0,0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.85 Q.05 910 8.94
¢ Weight of Mold ibs. 4.40 440 440 440 4.40 440
D Weight of Compacted Soil = B-C ibs. 4.45 465 4.70 4.54
E  WetDensity=D/A 1bs./ou ft. 133.9 140.1 141 4 136.8
F Dry Density = (E x 100}/ {100 + L) lbs Jou . 124.3 128.0 127.6 121.21 #VALUE! BVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 5 5] 7 8

G Wet Weight / Container grams 1682.4 160.6 161.3 147.3

Dry Weight / Container grams 153.4 1488 149.1 1347
| Moisture Loss = G - H grams 9.0 10.7 12.2 12.6
J  Tare Weight of Container grams 371 37.1 36.3 37.0
K DrySoll=H-d grams 116.3 112.8 112.8 97.7
L %Moisture = (1 / K) x 100 % 7.7% 9.8% 10.8% 12.9%

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: m!

izg T
1280 e o
o e
J 3t X
. 1o Max Dry Density
g 128.2 Ibs ou ft.
% 1240 /6
é 1230
Optimum Molisture
220
210 ~ k\ 9.9%
1300 t\
k50 - -
b Bt Percent Molsture R 1t




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

SFN 10083 (Rev, 03-2006)

Project No. PCHN Station Depth Below Grade
§8.7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10119720156 1151
Density Test Count 4
Determination No. 1 Z 3 4 5 g
A Volume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
{bs. 8.72 8.93 8.98 8.91
¢ Weight of Mold ibs. 4.40 4.40 4 40 4.40 4.40 4.40
D Weight of Compacted Soil=B - C ibs. 4.32 453 4.58 4 51
E  WetDensity=D/A bs fou i 130.2 136.4 138.1 136.0
F [y Density = (E x 100}/ (100 + L) los.fou fi. 118.6 122.3 1224 118.87 #VALUE! #VALUED
foisture Content AASHTO T99 or T180 Tested by:
Container No. 12 13 14 15

G Wet Weight / Container grams 156.2 156,0 155.8 153.5

Dry Weight / Container grams 144.7 143.7 142.2 138.9
| Moisture Loss = (3 - H grams 10.5 12.3 13.8 146
J Tare Weight of Container grams 36.9 37.1 37.9 37.3
K DrySoil=H-J grams 107.8 106.6 104.3 101.6
L Y%Moisture = (1 / K) x 100 % 8. 7% 11.5% 13.0% 14.4%

JREEL

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: m!

-1

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

Project No. PCN Station Depth Below Grade
88-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10718120158 1152
Density Test Count 4
Determination No. 1 2 3 4 5 5]
A Volume of Mold cu. R’ 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
fos. 853 873 &.89 8,80
C  Weight of Mold ibs. 4.40 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soit =B - lbs. 4.13 4.33 4.49 4.50
E  WetDensity=D/A ibs fou ft. 124.5 130.4 1353 1356
F Dry Density = (E x 100}/ (100 + L) Ibs Jou ft. 114.5 118.8 121.4 118.7] #VALUE! H#VALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 16 17 18 19
G Wet Weight / Container grams 154.1 1471 163.3 149.6
H  Dry Weight / Container grams 144.7 137.3 150.3 136.4
I Moisture Loss =G - H grams 2.4 2.8 13.0 13.2
J Tare Weight of Container grams 37.2 36.8 37.1 371
K DrySoil=H-J grams 107.5 100.5 113.2 99.3
L %Moisture = (1/ K) x 100 % 8.7% 9.8% 11.5% 13.3%
ASTM D4643 AASHTO T217 or T265 Tested by mi
Meisture Density Relationship “
e ! e
P T :
1210 bl
N
0 i 4 <
o, 3196 & \\ ' Max Dry Density
T \ 121.6 ibs.jouft
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MOISTURE-DENSITY RELATIONS OF S0ILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 {Rev. 03-2006)

Project No. PCN Station Depth Below Grade
$8-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10M18/2015 1153
Density Test Count 4
Determination No. 1 2 3 4 5 5]
A Volume of Mold cu. fi, 0.0332 0.0332 (.0332 0.0332 0.0332 0.0332
s, 8.57 877 8.88 8.86
¢ Weight of Mold ibs. 4.40 4.40 4.40 4.40 4,40 4.40
D Weight of Compacted Soil = B - C ibs. 417 4.37 4. 48 4.46
E  WetDensity =D /A ibs.fou ft. 1257 131.7 135.1 134 .4
F Dry Density = (E x 100}/ {100 + L) ibs Jou ft. 114.4 118.5 119.8 117.31 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 20 21 22 23
G Wet Weight / Container grams 151.8 160.0 1501 155.9
Dry Weight / Container grams 141.8 147.6 1453 140.8
| Moisture Loss =G - H orams 10.3 12.4 13.8 161
J  Tare Weight of Container grams 38.5 37.1 37.0 37.4
K DryScii=H-J grams 1051 110.5 108.3 103.4
L %Moisture = (I/ K) x 100 % 9.8% 11.2% 12.7% 14.8%
ASTM D4643 AASHTO T217 or T265 Tested by: mi
Moisture Density Relationship
1318 ;
Fyiizy
T
1190 : /f}( :
: Max Dry Density
a 180
:_:: e Lo % 119.8 fos./ouit
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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
55-7-042(014)000
Offeet From Centerline Type of Sail
AASTHOC Designation Date )
T-180 1071912018 1154
Density Test Count 4
Deterrnination No. 1 2 2 4 5 &
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 3.0332 0.0332 0.0332
ibs. 882 8.99 9.04 8.92
C  Weight of Mold ibs. 4.40 4.40 4.40 4 40 4.40 440
D Weight of Compacted Soil=B - C Ibs. 4.42 4.59 4 .64 4.52
E  WetDensity=D/A ibs fouft. 133.1 138.2 139.7 136.3
F Dry Density = (E x 100}/ (100 + L} ibs fouft 122.5 12588 125.0 119.71 #VALUE! #FALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 24 25 26 27

G Wet Weight / Container grams 158.6 161.0 152.9 150.2

Dry Weight / Container grams 1490] 1496 140.7 136.4
| Moisture Loss = G - H grams 9.6 11.4 12.2 13.8
J  Tare Weight of Container grams 37.2 37.2 36.9 38.7
K DrySoil=H-J grams 111.8 112.4 103.8 98.7
L %Moisture = {1/ K) x 100 % 8.6% 10.1% 11.8% 13.8%

Motsture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: ml
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MOISTURE-DENSITY RELATIONS OF S0ILS

North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev, 03-2006)

Project No. PCN Station Depth Below Grade
$8-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10/19/2018 1188
Density Test Count 3
Determination No. 1 2 3 4 5 o]
A Volume of Mold cu. . 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
1bs. 8.84 9.06 .07
¢ Weight of Mold lbs. 440 4.40 4.40 4.40 4.40 4 40
03 Weight of Compacted Scil=B - C tbs. 4.44 4.65 4.87
£ WetDensity=D/A Ibs fcu it 133.8 140.0 140.8
F Dry Density = (E x 100} / (100 + L) ibs /ou ft. 124.2 128.0 128.8] #VALUE! HVALUE! #YALUE!D
Moisture Content AASHTO T99 or T180 Tested by
Container No. 28 28 30
G Wet Weight / Container grams 1597 1863.0 148.7
H  Dry Weight / Container grams 150.9 152.2 137.8
| Moisture Loss = G - H grams 8.8 10.8 1.1
J  Tare Weight of Container grams 37.2 37.2 37.1
K  DrySoit=H-J grams 113.7 115.0 100.5
L “%Moisture = {1/ K) x 100 % 7.7% 9.4% 11.0%
ASTM D4843 AASHTO T217 or T265 Tested by: mi 3
Moisture Density Relationship k
1290 .
230 4 \\\\ .
JERES : Max Dry Density
X
i 1268 1281 tbs./cuft.
" o Optimum Moisture
! \ ! 9.8%
1238 fo .
/ f
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i B percentMaisture B




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
$8-7-042(0143000 i
Offset From Centerline Type of Soil
AASTHO Designation Date ;
T-180 10/20/2015 1156
Density Test Count 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cu. fi. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
o] 851 8.79 8.92 8.92
T Weight of Mold fbs. 4.40 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil =B - C Ibs. 410 4.39 452 452
E  WetDensity=D/A Ibs Jou ft. 123.6 132.2 136.1 136.0
F Dy Density = (E x 100}/ (100 + 1) ibs. /o ff. 113.8 119.7 1218 119.6] #VALUE! #VALUE!
Hoisture Content AASHTO T99 or T180 Tested by:
Container No. 93 94 g5 98
G Wet Weight / Container grams 148’.8‘ 183.5 1514 144.8
Dry Weight / Container gramsy 140.0 1425 139.3 131.8
! Moisture Loss =G - H grams 88 10.9 12.1 13.0
J  Tare Weight of Container grams 37.6 37.7 37.5 37.2
K DrySoil=H-J grams 102.4 104.9 101.8 94 .4
L %Moisture = (1/ K} x 100 % 8.6% 10.4% 11.9% 13.8%
ASTM D4643 AASHTO T217 or 7265 Tested by: mi
Moisture Density Relationship &
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFHN 10083 {Rev, 03-2006)

Project No. BCN Station Depth Below Grade
88-7-042{074)000
Offset From Centerline Type of Soil
AASTHO Designation Date
7-180 1072012015 11867
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Mold cu. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs, B.82 9.03 .03 8.96
C Weight of Mold Ibs. 440 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil =B - fbs. 4.47 463 4.63 4,58
E  WetDensily=D/A ibs./ou ft 133.3 1385 139.5 137.2
F o Dry Density = (£ x 100) / (100 + L) ibs fou ft 123.5 127.5 125.5 121.4] #VALUE! FVALUE!
Moisture Content AASHTO T99 or T180 Tested by;
Container No. 31 32 33 34

G Wet Weight / Container grams 154.6 149.5 157.9 154.7

Dry Weight / Container grams 146.0 139.8 145.8 141.2
I Moisture Loss = G - H grams 86 8.7 12.1 13.5
J  Tare Weight of Container grams 37.0 36.9 371 38.0
K DrySeil=H-J grams 109.0 102.9 108.7 103.2
L %Moisture = (1 / K) x 100 % 7.9% 8.4% 11.1% 13.1%

ASTM D4643 AASHTO T217 or T265 Tested by mi

Meisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Ressarch Division
SFN 10083 (Rev. 03-2006)

Project No. PCHN Station Depth Below Grade
88-7-042(014)000
Offset From Centerlina Type of Soil
AASTHO Designation Date
T-180 10/18/2018 1158
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
s, 8.67 8.87 9.01 8.98
C  Weaight of Mold ibs. 4,40 4.40 4.4 4,40 4.40 440
0 Weight of Compacted Soil= 8- C ibs. 427 4. 47 4.61 4.55
E  WetDensity=D/A Ibs fou ft. 128.68 134.7 138.8 137.0
F Dry Density = (E X 100) / (100 + L) Ibs Jou ft. 118.6 122.4 125.1 121.5) #VALUE! #VALUE!T
Moisture Content AASHTO T99 or T180 Tested by:
Container No, 81 682 83 684

G Wet Weight / Cortainer grams 138.2 166.0 162.0 156.6

Dry Weight / Container grams 130.4 154.3 149.7 1431
| Moisture Loss =G - H grams 7.8 11.7 12.3 135
J  Tare Weight of Container grams 37.3 378 37.3 37.3
K DrySoll=H-J grams 93.1 116.7 112.4 105.8
L %Moisture = (1/ K} x 100 % 8.4% 10.0% 10.9% 12.8%

1269
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Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: BU
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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
§8.-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10/19/2015 1159
Density Test Count 4
Determination No, 1 2 3 4 5 B
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
fbs. 8.75 8.97§ g9.03 9.00
C  Weight of Mold Ibs. 440 4.40 4.40 4.40 4.40 4,40
D Weight of Compacted Soit = B - C Ibs. 435 4.56 4.63 459
E  WetDensity=D/A los.fou fi 130.9 137.5 139.5 138.4
F o Dry Density = (€ x 100) / (100 + L) iba./oinft. 1201 125.2 125.0 1224 #VALUE! EVAILUE!L
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 65 66 57 68

G Wet Weight / Container grams 156,31 ¢ 152.0 160.7 148.9

Dry Weight / Container grams 148.5 141.8 147.9 1387
I Moisture Loss = G - H grams 9.8 10.2 12.8 13.2
J Tare Weight of Container grams 37.8 377 37.2 37.0
K DrySoit=H-J grams 108.7 104.1 1107 987
L %Moisture = {1/ K) x 100 % 3.0% 9.8% 11.6% 13.4%

ASTM D4643 AASHTO T217 or T265 Tested by: BU

Max Dry Density

125.9 Ibs.fou ft.

Optimum Moisture

11.3%

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

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade

S8-7-042(014)000

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 1011912015 1160
Density Test Count 4
Determination No. 1 2 3 4 5

A Volume of Mold cu. ft 0.0232 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.68 .89 9.04 9.03

C  Weight of Mold ibs. 4.40 4.40 4.40 4.40 4.40 4 40

D Weight of Compacted Soit =B - ¢ ibs. 4.26 4.48 4.63 4,63

E  WetDensity =D /A s fou f. 128.2 1351 139.6 139.3

F Dy Density = (E x 100} / (100 + L) Ibs Jou.f. 1181 123.7 $286.0 123.6) FVALUE! HVALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 88 70 71 72

G Wet Weight / Container grams 168.5 155.8 161.8 152.6

H  Dry Weight / Container grams 1692 145.9 149.7 139.5

! Moisture Loss = G - H grams 8.3 9.9 12.1 13.1

J Tare Weight of Container grams 37.7 37.6 37.2 38.7

K DryScil=H-J grams 121.5 108.3 112.5 102.8

L %Moisture = (1/ K) x 100 % 7. 7% 9.1% 10.8% 12.7%

Bieisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: BU
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MOISTURE-DENSITY RELATIONS OF 80OILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 {Rev. 03-2006)

Project No. PCHN Station Depth Below Grade
$8-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10/18/2015 1161
Density Test Count 4
Detarmination No. 1 2 3 4 5 B
A Volume of Mold cu. ft. 0.0332 (.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.68 8.80 9.02 9.00

Weight of Moid Ibs. 4.40 4,40 4.40 4.40 4.40
D Weight of Compacted Scil =B -C ibs. 428 4.50 4.62 480
£ WetDensity=D/A s Jouf. 128.8 135.4 1391 1385
E Dry Density = (E x 100}/ (100 + 1) ibs.Jou ft. 119.2 123.7 125.1 122.61 #VALUE! #VALUE!L
foisture Content AASHTO T99 or T180 Tested by:

Container No. 73 74 75 76

G Wet Weight/ Container grams 141.2 149.1 150.3 1445

Dry Weight / Container grams 1335 139.4 138.8 132.3
i Moisture Loss = G - H grams 7.7 8.7 11.4 12.2
J Tare Weight of Container grams 37.4 37.4 37.3 38.0
K DrySoll=H-J grams 96.1 102.0 101.8 94.3
L %Moisture = (1/K) x 100 % 8.0% 9.5% 11.2% 12.9%

169

Moisture Density Relationship

ASTM D4843 AASHTO T217 or T265 Tested by: BU
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MOISTURE-DENSITY RELATIONS OF SOILS
Morth Dakota Department Of Transportation, Materials & Research Division
SFN 10083 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
$58-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1001920158 1162
Density Test Count
Determination No. 1 3 4 5 8
A Volume of Mold cu. B 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
1bs. 8.65 .86 8897 8.96
¢ Weight of Moid lbs. 4.40 4.40 4.40 4.40 440 4.40
D Weight of Compacted Soil =B - C fbs. 4.25 4.45 4.57 455
E  WetDensity=D/A tos. fou ft. 1281 134.3 1377 137.2
F Dy Density = (E x 100} 7 (100 + 1) ibs./ou.fi. 117.7 123.3 120.4] #VALUE! FYALUE!?
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 77 78 79 80
G Wet Weight / Container grams 152.5 147.7 145.3 142.8
H  Dry Weight / Container grams 143.1 137.7 134.0 129.9
I Moisture Loss = G - H grams 9.4 10.0 11.3 12.9
J  Tare Weight of Container grams 36.8 37.2 37.1 37.1
K DrySoil=H-J grams 108.3 100.5 96.9 92.8
L %Moisture = (1 / K) x 100 % 8.8% 10.0% 11.7% 13.9%
ASTM D4643 AASHTO T217 or T265 Tested by: BU
Moisture Density Relationship )
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MOISTURE-DENSITY RELATIONS OF 80ILS
North Dakota Department Of Transportation, Materials & Research Division

SEN 10063 (Rev, 03-2006)

Project No. PCN Station Depth Below Grade

88-7-042{014)000

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 10/18/2018 1163
Density Test Count 4
Determination No. 1 2 3 4 5 &

A Volume of Mold cu. i 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
lbg 8.76 8.96 8.04 8.86

. Weight of Mold Ibs. 440 4,40 4.40 4,40 4.40 4.40

D Weight of Compacted Soil= 8 - C Ibs. 4365 4.58 464 4.56

£ WetDensity=D/A Ibs.fou ft. 131.2 137.3 139.7 137.2

F Dry Density = (£ x 1003/ (100 + 1) ibs jou ft. 120.5 124.7 124.8 120.8] #VALUE! #VALUE!

HMoisture Content AASHTO T8¢ or T180 Tested by:

Cortainer No. 81 82 83 84

G Wet Weight / Container grams 148.4 155.5 144.4 148.6

H  Dry Weight / Container grams 140.3 144.6 132.8 133.5

| Moistweloss=G-H grams 9.1 10.9 116 13.1

J  Tare Weight of Container grams 37.8 37.4 37.2 36.9

K DrySoit=H-J grams 102.5 107.2 856 96.6

L %Moisture = (1/ K) x 100 % 8.9% 10.2% 12.1% 13.6%

40

Kivisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: BU
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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
88-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10118120158 1164
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. fi. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.69 8.88 8.96 892
C  Weight of Mold ibs. 4,40 4.40 4.4() 4,40 4.40 4 40
D Weight of Compacted Soit=B - C Ibs. 4.29 447 456 452
E  WetDensity=D/A tbs.fou ft. 1291 134.8 137 .4 136.2
F Dry Density = (E x 100) / (100 + 1) lbs Jou ft. 116.8 121.4 1247 118.81 #VALUE! HVALUE!
Moisture Content AASHTC T99 or T180 Tested by:
Container No. 85 86 87 88

G Wet Weight / Container grams 153.4 148.4 140.8 146.3

Dry Weight / Container grams 142.4 137.4 128.8 132.5
| Moisture Loss = G- H grams 11.0 1.0 11.8 13.8
J Tare Weight of Container grams 37.8 3786 375 37.8
K DiySoll=H-J grams 104.6 99.8 91.3 94.7
L %Moisture = (/K x 100 % 10.5% 11.0% 12.9% 14.6%

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: BU

Max Dry Density
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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

58-7-042(014)000

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 101972015 1168
Density Test Count 4
Determination No. 1 2 3 4 5 5]

A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
s, 874 8.91 9.03 8.87

C  Weight of Mold ibs. 4.40 4.40 4.40 4,40 4.40 4.40

D Weight of Compacted Soll =B - C Ihs. 4.34 451 462 457

E  WetDensity=D/A Ibs.fou it 130.8 135.9 139.3 137.5

F Dry Density = (E x 100) / (100 + L} Ibs. /oL ft. 120.3 123.2 124.6 1211 #VALUE! HEVALUE!

Moisture Content AASHTC T89 or T180 Tested by:

Container No. 89 S0 91 92

G Wet Weight / Container arams 153.2 148.3 143.1 157.7

H Dy Weight / Container grams 143.9 138.0 132.0 143.3

! Moisture Loss = G - H grams 8.3 103 1A 14.4

J  Tare Weight of Container grams 37.6 379 37.8 37.4

K DrySoil=H-J grams 106.3 100.1 94 .4 105.9

L %Moisture = 1/ K) x 100 % 8.7% 10.3% 11.8% 13.6%

Boisture Density Relationship

ASTM D4643 AASHTO T217 or T285 Tested by: BU

Max Dry Density

124.3 lbs fouft.

Optimum Moisture
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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
58-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10/20/2015 1166
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Wolume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
bs | 866 8.88 904 8.96
C  Weight of Moid ths. 4.40 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soll =B - C Ibs. 4.26 448 4 61 4,55
E  WetDensity=D/A b fou i, 128.2 134.9 138.7 137.2
F Dry Density = (E x 100)/ (100 + 1) 1bs o ft. 117.9 122.5 123.9 120,81 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 61 62 63 84
G Wet Weight / Condainer grams 153.9 159.8 146.5 1487
Dry Weight / Container grams 144.5 148.6 134.8 1355
i Moisture Loss =G - H grams 9.4 11.2 117 13.2
J  Tare Weight of Container grams 37.3 376 37.3 37.3
K DrySoil=H-J grams 107.2 111.0 97.5 98.2
L Y%Moisture = (17 K) x 100 %y 8.8% 10.1% 12.0% 13.4%
ASTM D4643 AASHTO T217 or T265 Tested by: mi
Moisture Density Relationship A
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department OF Transportation, Materials & Research Division

SFN 10063 {Rev. 03-2006)

Project Mo. PCHN Station Depth Below Grade
S8-7-042(014)000
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 1012012015 1167
Density Test Count 4
Determination No. 1 2 3 4 5 é
A Volume of Mold cu. f 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
bs. 8.71 8.89 9.02 8.99
C  Wesight of Mold Ibs. 4.40 4,40 4.40 4.40 4.40 4.40
D Waeight of Compacted Scii =B - C ibs. 4.30 4.49 462 4.59
E  WetDensity=D/A ibs fou.ft. 1296 13562 138.2 1383
F Dry Density = (E x 100}/ (100 + L) ibs.fou.ft. 118.5 122.8 124.2 1221 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 85 86 67 68

G Wet Weight/ Container grams 159.7 151.9 157.1 151.4

Dry Weight / Container grams '%50.2 141.4 144.2 138.0
i Moisture Loss = G - H grams 8.5 10.5 12.9 13.4
J  Tare Weight of Container grams 37.8 377 37.2 37.0
K DrySoit=H-J grams 112.4 103.7 107.0 101.0
L %Moisture = (1/ Ky x 100 % 8.5% 10.1% 12.14% 13.3%

ASTM D4643 AASHTO T217 or T265 Tested by: mi
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. PON Station Depth Below Grade
S8-7-042{(014)000 ‘
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10/2012015 1168
Density Test Count 4
Determination Mo, 1 2 3 4 5 &
A Yolume of Mold cu. ft 0.0332 0.0332 (.0332 0.0332 0.0332 0.0332
ibs. 8.53 2.80 8.95 8.93
¢ Weight of Mold Ibs. 4,40 4.40 4.40 4.40 4,40 4.40
D Weight of Compacted Scil=8-C ibs. 413 4.40 4.55 4.53
E  WatDensity=D/A Ibs Jou.ft. 124.3 132.4 136.9 1385
F  Dry Density = (E x 1003/ (100 + L) Ibs foufi. 114.8 120.5 122.7 20,0 #VALUE! EVALUE]
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 89 70 71 72
G Wet Waight / Container grams 161.8 154.4 145.6 159.1
Dry Weight / Container grams 161.9 143.9 134.3 144.3
| Moisture Loss = G - H grams 9.7 10.5 11.3 14.8
J  Tare Weight of Container grams 37.7 37.6 37.2 36.7
K DrySoll=H-J grams 114.2 106.3 87.1 107.6
L %Mpisture = (1/ K) x 100 % 8.5% 8.9% 11.6% 13.8%
ASTM D4643 AASHTO T217 or T265 Tested by: ml
Masisture 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
§8-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation k Date ;
T-180 = 40/20012015 1169
Density Test Count 4
Determination No. 1 2 3 4 5 5
A Volume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
{bs. 545 870 8.88 8.82
€ Weight of Mold Ibs. 4.40 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soit =B - G 1bs. 4,06 4.30 4.48 451
E  WetDensity=D/A ths Jouft 122.3 129.6 134.9 136.0
F Dry Density = (E x 100} / (100 + L) 1os./cu ft. 113.4 118.4 121.14 120,41 #VALUE! H#VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 73 74 75 76

G Wet Weight / Container grams 168.1 181.2 156.1 142.7

Dry Weight / Container grams 1502 141.4 144.0 130.7
| Moisture Loss = G - H grams 8.9 g8 12.1 12.0
J  Tare Weight of Container grams 37.4 37.4 1 37.3 38.0
K DrySoil=H-J grams 112.8 104.0 106.7 927
L %Moisture = (i/ K) x 100 % 7.9% 9.4% 11.3% 12.9%

frrg ]

Melsture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: mi
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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
$8-7-042(014;000 :
Offset From Centerline Type of Soil
AASTHO Designation Date ;
T-180 10/206/2015 1170
Density Test Count 3
Determination No. 1 2 3 5 &
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 $.0332 0.0332
tos, 8,97 812 9.068
C  Weight of Mold ibs. 4401 4.40 4,40 4.40 4.40 4.40
D Weight of Compacted Soil =B - bs. 457 4.72 4.66
£ WetDensity=D/A ibs /o ft. 1375 142.2 140.4
F Dry Density = (£ x 100} / (100 + L) ibs Jew ft. 126.7 128.6 125.5] #VALUEL #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 77 78 72

G Wet Weight / Container grams 153.2 1562.4 150.8

Dry Weight / Container grams 1440 141.4 138.7
i Moisture Loss =G - H grams 9.2 11.0 12.1
J  Tare Weight of Container grams 36.8 37.2 37.1
K DrySoil=H-J grams 107.2 104.2 101.8
L %Moisture = (1/K) x 100 % 8.6% 10.6% 11.9%

13006

Biststare Density Relationship

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

SFN 10063 (Rev. 03-2006)

Froject No. PON Stiation Depth Below Grade
S8-7-042(014)000
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 106/20/2015 : 1171
Density Test Count 3
Determination No. 1 2 3 4 5 o]
A Volume of Mold cu. fi. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
s £.89 8.09 9.06
C__ Weight of Mold ibs. 4.40 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil =B - C lbs. 4.49 4.69 4.66
E  WetDensity =D/ A Ibs. /o . 1351 141.3 140.4
F Dry Density = (E x 100}/ (100 + L) ibs./ouft. 124.86 128.1 125.6] #VALUE! #VALUE! EVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. A4 45 46

G Wet Weight / Container grams 1537 157.7 160.8

Dry Weight / Cortainer grams 144.6 148 5 147 .6
I Moisture Loss =G - H grams 9.1 11.2 13.0
4 Tare Weight of Container grams 37.0 376 37.1
K DrySoil=H-J grams 107.6 108.9 1105
L Y%Moisture = (1/ K) x 100 % 8.5% 10.3% 11.8%

Moisture Density Relationship

ASTM D4843 AASHTO T217 or T265 Tested by: m

Max

Dry Density
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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

S8-7-042(014)000

Offset From Centerling Type of Scif

AASTHO Designation Date

T-180 10/20/2615 1172
Density Test Count 3
Determination No. 1 2 3 4 5 6

A Volume of Mold cu. i 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
bs. 8.00 823 9.18

C Weight of Mold lbs. 440 4.40 4.40 4 40 4,40 4.40

D Weight of Compacted Soil =B - C Ibs. 4.80 483 476

E  WetDensity=D/A ibs. jou. . 138.4 1455 1435

F Dry Density = (Ex 100) /(100 + L) ibs Jou ft. 132.0 137.0 132.8] #VALUE! #VALUE! #VALUE!

Moisture Content AASHTO T99 or T180 Tested by

Container No. 47 48 49

G Wet Weight / Container grams 148.8 156.8 158.9

H  Dry Weight / Container grams 1438 149.8 150.8

| Moisture Loss = G - H grams 52 7.0 9.1

J  Tare Weight of Container grams 37.0 37.1 37.3

K DrySoit=H-J grams 106.6 112.7 113.5

L %Moisture = (1/K) x 100 % 4.9% 6.2% 8.0%

LR

Meilsture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: mi

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

SEN 10063 (Rev. 03-2006}

Proje;;t Mo. PCHN Station Depth Below Grade

§8-7-042(014}000 :

Offset From Centerline T‘ype‘of Soil

AASTHO Designation Date

T-180 10120120158 173
Density Test Count 4
Determination No. 1 2 3 4 5

A Volume of Mold cu. f, 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.56 8.78 8.93 8.84

¢ Weight of Mold ibs. 4.40 4.40 4.40 4 .40 4.40 4.40

D Weight of Compacted Soil =B -G {bs. 4.16 438 453 4,54

E  WetDensity =D /A ibs.fou ft, 125.3 132.0 136 5 136.7

F Dry Density = (FEx 100/ (100 + L) ibs fouft. 118.8 120.5 122.9 120.8) #VALUE! #VALUE!

Moisture Content AASHTC T99 or T180 Tested by:

Container No. 50 51 52 53

G Wet Weight / Container grams 159.8 158.3 ; 157.0 154.9

H__ Dry Weight / Container grams 150.5 1477 145.1 141.2

| Moisture Loss = G - H grams 9.3 10.6 11.9 13.7

J  Tare Weight of Container grams 37.0 37.2 37.3 371

K DrySoll=H-J grams 113.5 110.5 107.8 104.1

L %Moisture = (1/K) x 100 % 8.2% 9.6% 11.0% 13.2%

ASTM D4643 AASHTO T217 or T265 Tested by: mi

BMoisture Density Relationship
x40
1230 .
ot : o
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Praject No. PCN Station Depth Below Grade
S8-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1012012015 1174
Densily Test Count A
Determination No. 1 2 3 4 5 6
A Volume of Mold cu. it 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.77 8.98 9.01 8.97
¢ Weight of Mold ibs. 4.40 4.40 4.40 4.40 4,40 4.40
D Weight of Compacted Soit= B - C ibs. 4.37 458 461 457
E  WetDensity=D/A ibs fou ft. 131.6 137.8 139.0 137.5
F o Dry Density = (E x 100}/ (100 + L) 105 /ou fi. 121.3 125.8 124.8 121,80 #VALUE! HVALUES
Moisture Content AASHTO T99 or T180 Tested by
Container No. 54 k 55 568 57

G Wet Weight / Container grams 155.3 155.9 147.8 155.4

Dry Weight / Container grams : 146.0 ‘!455 136.4 14186
| Moistwe Loss = G- H grams 9.3 10.4 11.4 13.8
J  Tare Weight of Container grams 37.0 36.6 37.3 37.3
K DrySoit=H-J grams 108.0 108.9 9.1 104.3
L %Moisture = (1/ K) x 100 % 8.5% 9.6% 11.5% 13.2%

1278

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: mi
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Reov, 03-2006)

Project No. PCN Station Depth Below Grade
$8-7-042{014)000
Offset From Centerline Type of Soll
AASTHO Designation Date
T-180 16/2002015 : 1178
Density Test Count k 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cu, ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.61 8.84 8,98 .00
C  Weight of Mold ibs, 4.40 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil =B - C Ibs. 4.21 4.44 458 4.59
£ WetDensity=D /A ibs fcu fi. 126.8 1337 137.8 138.4
F Dy Density = (B x 100}/ (100 + L} ibs /ou 117.8 1221 123.7 122.5] #VALUE! #VALUE!]
HMoisture Content AASHTO T99 or T180 Tested by
Container No. 80 81 82 83
G Wet Weight / Container grams 162.8 1556 158.4 151.7
Dry Weight / Container grams 153.7 1454 146.0 1386
I Moisture Loss = G - H grams 8.9 10.2 12.4 13.1
J Tare Weight of Container grams 37.1 37.8 37.4 37.2
K DrySoil=H-J grams 116.6 107.6 10886 101.4
L %Moisture = (1 /K) x 100 % 7.6% 9.5% 11.4% 12.9%
ASTM D4643 AASHTO T217 or T265 Tesled by: mi
Motsture 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
58.7-042{D14)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10/2012015 1176
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. ft 0.0332 0.0332 (0.0332 0.0332 0.0332 0.0332
ibs. 8.80 8.80 5,968 8,94
C  Weight of Mold fbs. 4.40 4,40 4.40 4.40 4.40 4 40
D Weight of Compacied Soil =B -C ibs. 4.20 4. 40) 4586 4,54
E  WelDensity=D/A Ibs /ou ft. 126.4 132.5 137.2 136.9
F Dy Density = (E x 100}/ (100 + 1) Ibs /cu ft, 117.2 1211 123.8 120,91 #VALUE! #VALUE!T
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 35 37 38 38
G Wet Weight / Container grams 159.7 150.7 150 4 156.8
Diry Weight / Condainer grams 150.8 140.9 147.2 142.9
| Moisture Loss = G - H grams 8.9 9.8 12.2 13.9
J  Tare Weight of Container grams 37.5 37.3 36.9 375
K DrySoil=H-J grams 113.3 103.6 110.3 105.4
L %Moisture = {1/ K) x 100 % 7.9% 9.5% 11.1% 13.2%
ASTM D4643 AASHTO T217 or T265 Tested by: mi o
Moisture Density Relationship
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FEES Y
* ‘
1230 /w“ ' \\ﬁ ' W
- el SN Max Dry Density
Z N
i o 123.2 lbs/cuft.
T el T
=
g 1o
Optimum Moisture
1180
nre 11.2%
1160 d - K
FRERY j
&% Ay 1re [E19Y

2 G
Fercent Mastore




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
S8-7-042(014)000
Offset From Centerline Type of Soil
AASTHOG Designation Date
T-180 1012012015 1177
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs, 8.72 892 9.04 8.99
C  Weight of Mold lbs. 440 4.40 4:40 4.40 4.40 4.40
D Weight of Compacted Soil =B - C Ibs. 432 452 4.64 4.59
E  WetDensity=D/A 158 /o k. 1301 136.2 1396 138.3
F Dy Density = (£ x 100) / (100 + L) tbs. fou ft. 116.9 1244 125.4 121.9] #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 40 41 47 43

G Wet Weight / Container grams 156,58 1477 156.4 154.6

Dry Weight / Container grams 1471 137.9 1442 140.7
i Moisture Loss = G - H grams 9.4 9.8 12.2 13.9
J  Tare Weight of Container grams 37.1 37.2 38.7 37.0
K DrySoit=H-J grams 110.0 100.7 107 5 103.7
L %Moisture = (1/ K) x 100 % 8.5% 8.7% 11.3% 13.4%

1268

Meisture Density Relationship

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

SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade

§8-7-042(014)000

Offset From Centerline Type of Soll

AASTHO Designation Date

T-180 1002112015 1178
Density Test Count 4
Determination No. 1 2 3 4 &

A Volume of Mold cu. ft, 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 862 8.82 8.94 8.93

G Weight of Mold ibs. 4:40 4.40 4.40 4.40 4,40 4.40

D Weight of Compacted Scil=B - C Ibs. 4.22 442 4.54 4.53

E  WetDensity=D/A los. Jou ft. 127.0 1331 126.8 136.3

F Dry Density = (E x 100}/ {100 + L) ibs./cu . 117.3 121.7 122.2 120.2, #VaLUE! #VALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 84 85 88 87

G Wet Weight / Container grams - 150.3 151.0 159.6 157.0

H  Dry Weight / Container grams 141.6 141.3 148.6 142.9

i Moisture Loss = G - H arams 8.7 9.7 13.0 14,1

J  Tare Weight of Container grams 368 37.8 376 37.5

K DrySoit=H-J grams 104.7 103.5 109.0 105.4

L “%Moisture = (1/K) x 100 % 8.3% 9.4% 11.8% 13.4%

Moisture Denstty Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: BU
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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
$S-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10121 12015 1178
Dansity Test Count 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.58 8.81 8.96 8.96
¢ Weight of Mold ibs. 4.40 4 .40 4.40 4,40 4.40 4.40
I Weight of Compacted Soll =B - € ths. 418 4 41 4.56 4 58
E Wet Density = D/ A Ibs./ou. it 1258 1327 137.5 137.4
F Dry Density = (E x 100) / {100 + L) b fou ft. 116.2 121.6 123.5 121.67 #VALUE!] FVALUET
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 1 2 3 4

G Wet Weight / Container grams 153.1 153.3 156.4 154.9

Diry Weight / Container grams 144.2 143.6 144.3 141.3
| Moisture Loss = G - H grams 8.9 9.7 12.1 13.6
J  Tare Weight of Container grams 38.6 37.3 37.1 38.7
K DrySoit=H-J grams 107.6 106.3 107.2 104.6
L %Moisture = (1/K) x 100 % 8.3% 9.1% 11.3% 13.0%

Moisture Density Relationship

ASTM D4643 AASHTO T217 or 7265 Tested by: ml
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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
S8-7-042(014)000 .
Offset From Centerline Type of Soll
AASTHO Designation Date
T-180 102172015 1180
Density Test Count 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.85 8:88 8.08 8.98
¢ Weight of Mold Ibs. 4,40 4,40 4.40 4 40 4.40 4.40
D Weight of Compacted Soli =B - C Ibs. 425 4.45 458 4.58
E  WetDensity=0D/A 1bs fouft 128.1 1342 1380 138.0
F Dry Density = (E x 100) / (100 + L) ibs.fou.ft. 118.6 122.6 123.8 122.0] #VALUE! #VALUE!
Moisture Content AASHTO T899 or T180 Tested by:
Container No. 88 89 90 91

G Wet Weight / Container grams 144.3] 145.2 158.4 153.6

Dry Weaight / Container grams 136.4 135.9 146.0 1401
I Molsture Loss = G - H grams 7.9 9.3 12.4 13.5
J  Tare Weight of Container grams 37.8 37.6 37.9 37.6
K DrySoit=H-J grams 98.6 98.3 1081 102.5
L ShMoisture = (1/K) x 100 % 8.0% 9.5% 11.5% 13.2%

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: BU
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MOISTURE-DENSITY RELATIONS OF SOILS
Morth Dakota Department Of Transportation, Materials & Research Division
SFN 10083 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
$3-7-042(014)000 :
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10/21/20158 1181
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Mold cu. ft, 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 5:48 8.70 8.84 8.84
C Weight of Mold ibs, 4.40 4.40 4.40 440 4.40 440
D Weight of Compacted Soit= B - C 1bs. 4.08 430 444 4.44
E  WetDensity =D /A Ibs.fou ft. 1230 129.5 1337 133.8
£ Dry Density = (B x 1003/ (100 + 1) Tos. fou.ft. 113.2 117.2 118.9 117.4] #VALUE! #ALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 5 8 7 8

G Wet Weight / Container grams 145.0 158,7 1485 147.3

Dry Weight / Container grams 1401 144 4 136.1 133.5
i Moisture Loss =G - H grams 8.9 11.3 12.4 13.8
J  Tare Weight of Container grams 371 371 36.3 37.0
K DrySoil=H-J grams 103.0 107.3 89.8 96.5
L %Moisture = (1 / K) x 100 % 8.6% 10.5% 12.4% 14.3%

ASTM DAB43 AASHTO T217 or T265 Tested by: BU

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

SFN 10063 (Rev. 03-2006)

Project No. PCN tation Depth Below Grade

58-7-042(014)000

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 10/21/2018 1182
Density Test Count 4
Determination No. 1 2 3 4 5 5

A Volume of Mold cu. fi. 0.0332 0.0332 0.0332 0.0332 (.0332 0.0332
bs| 878 8.06 9.04 8.97

. Weight of Mold ibs. 4.4 4.40 4.40 4,40 4.40 4.40

D Weight of Compacted Soil =B - C ibs. 4,36 456 464 457

E WetDensity=D/A 1bs /o it. 131.2 137.4 139.9 137.6

F Dry Density = (E x 100) / (100 + L) Ibs jeu.ft. 121.8 1257 126.3 122.01 #VALUE! #FVALUE]

Moisture Content AASHTO T99 or T180 Tested by:

Container No. g 10 11 12

G Wet Weight / Container grams 1581 149.4 153.6 150.5

H  Dry Weight / Container grams 148.5 138.8 142.3 137.6

! Moisture Loss = G - H grams 86 886 11.3 12.9

J  Tare Weight of Container grams 372 36.7 37.2 36.9

K DrySoll=H-J grams 112.3 103.1 105.1 100.7

L %Moisture = (I/ K} x 100 % 7.7% 9.3% 10.8% 12.8%

Motsture Density Relationship

ASTM D4843 AASHTO T217 or T265 Tested by BU
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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

$8-7-042(014:000

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 102112018 1183
Density Test Count 3
Determination No. 1 2 3 4 5

A Volume of Mold cu. fi. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.83 901 910

¢ Weight of Mold ibs. 4,40 4,40 4.40 4.40 4.40 4.40

D Weight of Compacted Soif=B - C los. 4.43 461 4 69

£ WetDensity =D /A Ibs fou . 133.4 138.9 141.4

F Dry Density = (E x 100)/ (100 + L) ibs /ouft. 123.5 126.8 12717 #VALUE! #ALUE! #VALUE!L

Moisture Content AASHTO T99 or T180 Tested by

Container No. 92 93 94

G Wet Weight / Container grams k16Q.6‘ 157.7 148.3

H  Dry Weight / Container grams ?’5‘*.4 147.3 138.0

| Moisture Loss = G - H grams 9.2 10.4 11.3

J Tare Weight of Container grams 37.4 37.6 377

K DrySoil=H-J grams 114.0 109.7 100.3

L %Moisture = (I/K) x 100 % 8.1% 2.5% 11.3%

hoisture Density Relationship

280 v

ASTM D4643 AASHTO T217 or T265 Tested by: BU
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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
S8-7-D42(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 101212015 1184
Density Test Count 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
s, 859 8.77 883 8,95
. Weight of Mold 1bs. 4.40 4,40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil = B- C los. 4.18 437 4.52 4.55
£ WetDensity=D/A ibs fou ft. 126.1 131.8 138.3 1371
F Dy Density = (E x 100) / (100 + L} los fou ft. 116.5 120.1 122.3 121.00 #VALUE! BVALLIE!
WMoisture Content AASHTO T99 or T180 Tested by
Container No. 95 98 g7 98

G Wet Weight / Container grams 157.4 149.5 156.5 152.9

Dry Weight / Container grams 148.31 1397 144 .3 139.3
! Moisture Loss = G - H grams 9.1 9.8 12.2 13.6
J  Tare Weight of Container grams 37.5 37.2 37.7 37.5
K DrySoii=H-J grams 110.8 102.5 106.6 101.8
L Y%Moisture = (1/ K) x 100 % 8.2% 9.6% 11.4% 13.4%
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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
88-7-042(014)000
Offset From Centerline Type of Soil
AASTHGO Designation Date
T-180 10/24/2015 1185
Density Test Count 4
Determination No. 1 2 3 4 5 5
A Volume of Mold o 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
fos. 869 8.89 8.01 8.97
G Weight of Mold Ibs. 4,40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil=B-C ibs. 4.29 4.49 461 457
E WetDensity=D/A ibs./cu i, 129.3 135.4 138.8 137.6
£ Dry Density = (€ x 100}/ (100 + L) los.fou it 119.2 $22.9 124.3 j21.47 #VALUE] HYALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 13 14 15 18
G Wet Weight / Container grams 155.3 161.6 156.8 152.1
H  Dry Weight / Container grams 146.0 150.2 144.2 138.6
I Moistwre Loss =G - H grams 8.3 114 12.6 13.5
J Tare Weight of Container grams 371 37.9 37.3 37.2
K DrySoli=H-J grams 108.9 112.3 106.8 101.4
L %Moisture = (1 / K) x 100 % 8.5% 10.2% 11.8% 13.3%
ASTM D4643 AASHTO T217 or T265 Tested by: BU
Meisture Density Relationship \
56 ;
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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
$8-7-042(014)000 :
Offset From Centerline Type of Soll
AASTHO Designation Date
T-180 102112015 1186
Density Test Count 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs, B8.68 8.85 8.98 8.08
C  Weight of Mold fbs. 440 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soll =8 - C Ibs. 4.28 445 4.58 4.55
E  WetDensity=D/A ibs./ou.fi. 128.9 134.0 137.8 137.2
E  Dry Density = (E x 100} / (100 + L) ihs /o f. 119.1 122.2 122.9 121,07 #VALUE! HVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 99 100 101 102

G Wet Weight / Container grams 1455 168.7 158.6 1685

Dry Weight / Container arams 137.3 148.0 145.5 1451
I Moisture Loss = G - H grams 8.2 10.7 13.1 14.4
J  Tare Weight of Container grams 37.8 37.2 376 37.7
K DrySoil=H-J grams Q9.7 110.8 107.9 107 .4
L %Moisture = (1/ K) x 100 % 8.2% 8.7% 12.1% 13.4%

Moisture Density Relatonship

1249

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

SFN 10083 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
88-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10/2112015 1187
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Mold cu. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
bs. 8.65 8.87 8.97 8.95
¢ Weight of Mold Ibs. 440 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil =B - C ibs. 4.25 4.47 457 4.55
E  WetDensity=D/A ibs./cu. ft. 128.1 134.7 137.7 137.2
F Dry Density = (E x 100}/ (100 + L} Ibs /o ft. 118.0 122.4 123.0 120.91 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 17 18 19 20
G Wet Weight/ Container grams 156.8 148.9 1512 152.7
Dry Weight / Container grams 147.3 138.7 139.0 138.9
i Moisture Loss =G - H grams 9.5 10.2 12.2 13.8
J  Tare Weight of Container grams 36.8 37.1 371 36.5
K DrySoil=H-J grams 110.5 1018 101.9 102.4
L o%Moisture = (/ K} x 100 % 8.6% 10.86% 12.0% 13.5%
ASTM D4643 AASHTO T217 or T265 Tested by BU _
Bisisture Density Relationship
146 s e
3 :
o \"‘ Max Dry Density
ff o / . Q\ 123.4 ibs.fouft.
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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
58-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 102112015 1188
Density Test Count )
Determination No. 1 2 3 4 5 4]
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.58 8.77 8.92 8.91
¢ Weight of Mold ibs. 440 4.40 4.40 440 4,40 4.40
D Weight of Compacted Soil =8 - C lbs. 418 4,37 4.51 4.51
E  WetDensity=D/A 1bs./cu.f. 126.0 1318 136.0 135.8
F o Dry Density = (E x 100) 7/ (100 + L) 1bs./ou i 11458.1 118.9 120.6 118.2] #VALUE! HYALUE!L
Roisture Content AASHTO T99 or T180 Tested by:
Container No. 103 104 105 108

G Wet Weight / Container grams 148.3 140.7 155.2 158.1

Dry Weight / Container grams 138.7 130.7 141.9 143.3
| Moisture Loss =G - H grams 9.6 10.0 13.3 14.8
J  Tare Weight of Container grams 37.2 37.2 37.5 37.5
K DrySoll=H-J grams 101.5 93.5 104.4 105.8
L %Moisture = (/ K) x 100 % 9.5% 10.7% 12.7% 14.0%

jeaEd

Kioisture Density Relationship

ASTM 4643 AASHTO T217 or T265 Tested by: ml
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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 Bepth Below Grade
$8-7-042(014)000
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 1012172018 1189
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Mold cu. i, 0.0332 0.0332 (0.0332 0.0332 0.0332 0.0332
s, 8.74 893 9.02 893
C  Weight of Mold ibs. 4.40 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil =8 - C lbs. 4.34 4.53 4.62 453
E WetDensity=D/A Ibs./ou.ft. 130.7 136.3 138.1 136.6
F Dry Density = (E x 100) / {100 + 1) ibs fou ft. 120.0 123.7 124.0 120010 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 21 22 23 24

G Wet Weight / Cantainer grams 150,89 148.5 146.9 1452

Dry Weight / Container grams 1418 138.2 1358.0 132.2
! Moisture Loss = G - H grams 9.3 10.3 1.8 13.0
J  Tare Weight of Container grams 371 37.0 37.4 37.2
K DrySoil=H-J grams 104.5 101.2 97.6 95.0
L %Moisture = (I / K} x 100 % 8.9% 10.2% 12.2% 13.7%

5o

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: BU
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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

S$8-7-042(014)000

Offsat From Centerline Type of Soil

AASTHO Designation Date

T-180 i 1012172018 ; 1190
Density Test Count 3
Determination No. 1 2 3 4 5 &

A Volume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
s, 2.85 9.01 9.04

C Weight of Mold Ibs. 4.40 4.40 4.40 440 4.40 4.40

D Weight of Compacted Soil =B -C Ibs. 4.45 481 453

E  WetDensity=D/A tbs.fcu.ft. 1340 138.7 139.6

F Dry Density = (E x 100) / (100 + L} Ibs fou ft. 123.8 125.9 124.81 BVALUE! BV ALUE! #VALUE]

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 107 108 109

G Wet Weight / Container grams 152.5 153.7 1452

H  Dry Weight / Container grams 1437 142.9 133.8

I Moisture Loss = G - H grams 8.8 10.8 11.4

J  Tare Weight of Container grams 37.1 37.1 37.8

K DrySoit=H-J grams 106.6 105.8 96.0

L %Moisture = (I/K) x 100 % 8.3% 10.2% 11.9%

ASTM D4843 AASHTO T217 or TZ265 Tested by: mi

Bisisture Density Relationship
LR
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MOISTURE-DENSITY RELATIONS OF S0OILS
North Dakota Department Of Transportation, Materials & Research Division

SFEN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
S$8-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1012112015 1191
Density Test Count 4
Determination No, 1 2 3 4 5 8
A Volume of Mold o i, 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.75 8.94 8.99 8.93
C  Weight of Mold ibs, 4.40 4,40 4,40 4.40 4 40 4.40
D Weight of Compacted Soit =B - C Ibs. 4.35 4.54 4 59 4.53
E  WetDensity=D/A ibs.fou ft 130.9 136.9 138.4 138.3
F Dry Density = (E x 100) / (100 + L} Ibs fou ft. 119.1 123.2 123.0 119.4] #VALUE! FVALUES
Moisture Content AASHTO T99 or T180 Tested by:
Cantainer No. 25 25 27 28
G Wet Waight / Container grams 153.8 154.1 152.8 161.0
Dry Weight / Container grams 1433 142.4 139.9 1456
| Moisture Loss = G - H grams 10.5 1.7 12.9 154
J  Tare Weight of Container grams 37.2 369 38.7 37.2
K OrySoll=H-J§ grams 106.1 105.5 103.2 108.4
L %Moisture = (1/ K) x 100 % 2.9% 11.1% 12.5% 14.2%
ASTM D4643 AASHTO T217 or T265 Tested by: BU
Bloistare Density Relationship )
1240
1230 e @\
210 Max Dry Density
Z 210 123.6 tbs/cu.it.
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2008)

Project No. PCHN Station Depth Below Grade
$8-7-042(014)000
Offset From Centarline Type of Soil
AASTHO Designation Date
T-180 1012172015 1182
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. i 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
os. 8.70 8.80 9.04 8.99
¢ Weight of Mold ibs. 440 440 4 40 440 4.40 4.40
D Weight of Compacted Scil=R - ¢ ibs. 4.29 4.50 4.83 4.59
E WetDensity=D/A 1bs./ou.ft. 1293 1355 1396 138.3
F Dry Density = (Ex 100}/ (100 + 1) ihs./cu.f, 120.8 124.3 126.1 122.81 #VALUE! #YALUE!
Molsture Content AASHTO T99 or T180 Tested by:
Container No. 110 111 112 113

G Wet Weight / Container grams 1531 155.9 142.8 157.14

Dry Weight / Container grams 1452 148,2 k 132.8 143.8
I Moisture Loss = G - H grams 7.9 2.7 10.2 13.3
J  Tare Weight of Conlainer grams 371 37.9 37.5 38.0
K DrySoil=H-J grams 108.1 108.3 95 1 106.8
L %Moisture = (1/ K) x 100 % 7.2% 9.0% 10.7% 12.6%

sy

Muoisture Density Relationship
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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
$8-7-042(014)000
Offset From Centerline Type of Suil
AASTHO Designation Date
T-180 A0I12112018 1193
Density Test Count 4
Determination No. 1 2 3 4 5 3]
A Volume of Mold cu. fi 0.0332 (0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8:51 8.69 8.85 8.90
T Weight of Mold ibs. 440 4.40 4.40 4.40 4.40 4. 40
D Weight of Compacted Soil =8 - lbs. 4.10 4.29 4.44 4.50
E  WelDensity=D/A ihs fou k. 123.6 129.2 133.9 1354
F Dy Density = (E x 100) / (100 + 1) ibs./ouft. 113.7 117.0 115.6 118.5, #VALUE! H#VALUE!
WMoisture Content AASHTO T99 or T180 Tested by:
Container No. 114 115 116 117
G Wet Weight / Container grams 149.3 165.7 181.3 158.0
Dry Weight / Container grams 140.3 1445 148.1 142.9
i Moisture Loss = G - H grams 9.0 11.2 13.2 151
J Tare Weight of Container grams 37 .4 36.7 37.4 37.3
K DrySoil=H-J grams 102.9 107.8 110.7 105.6
L %Moisture = (1/K) x 100 % 8.7% 10.4% 11.9% 14.3%
ASTM D4643 AASHTO T217 or T265 Tested by: mi
Boisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF 501LS
North Dakota Department Of Transportation, Materials & Research Division

SEN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
58-7-042(014)000
Offset From Centerline Type of Soil
AASTHG Designation Date
T-180 1012112015 1194
Density Test Count 4
Determination No. 1 2 3 4 &
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ios. 8.71) 8.93 9.04 9.00
C  Weight of Mold Ibs. 4.40 4.40 440 4.40 4 .40 4 40
D Weight of Compacted Soil =B -C ios. 4,31 4.53 4.64 4.60
E WeiDensity=D/A lbs fou f, 129.8 136.3 139.7 138.8
£ Dry Density = (E x 100}/ (100 + L) Ibs.fou fi. 120.8 125.1 125.6 123.21 #VALUE! #YALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 61 52 63 B4

G Wet Weight / Container grams 14621 148.6 168.8 1459

Dry Weight / Container grams ?38.5 138.5 146.5 133.8
i Moisture Loss =G - H grams 7.7 9.1 12.3 12.1
J  Tare Weight of Container grams 37.3 37.6 37.3 37.3
K DrySoil=H-J grams 101.2 101.9 109.2 96.5
L %Moisture = (1 / K) x 100 % 7.6% 8.9% 11.3% 12.5%

ASTM D4643 AASHTO T217 or T285 Tested by: mi

Max Dry Density
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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
58-7-042(014)000 L
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1072112015 1195
Density Test Count 4
Determination No. 1 2 3 4 5 8]
A Volume of Mold cu. f 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.77 287 9.04 8,96
¢ Weight of Mold Ibs. 440 4,40 4.40 4,40 4.4() 4.40
D Weight of Compacted Soil = 8- C lbs, 4.37 4.57 4.64 4.56
E  WetDensity=D/A fos Jou.ft. 1317 1377 139.9 137.3
F Dry Density = (E x 100) / (100 + 1) b fou ft. 122.3 125.5 125.9 121.5] #VALUE! VAL UE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 29 30 31 32

G Wet Weight / Container grams} 1545 162.2 158.0 156.1

Dry Weight / Container grams 146.1 142.0 146.8 142.4
| Moisture Loss = G - H grams 8.4 10.2 12.2 13.7
J Tars Weight of Container grams 37.2 37.1 37.0 36.9
K DrySoll=H-J grams 108.9 104.9 109.8 105.5
L %Moisture = (1 / K) x 100 % 7.7% $.7% 11.1% 13.0%
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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 Drepth Below Grade

$8-7-042(014)000 |

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 10212015 1196
Density Test Count 4
Determination No 1 2 3 4 5 &

A Volume of Mold cu. ft, 0.0332 0.0332 ’ 0.0332 0.0332 0.0332 0.0332
Ibs. 853 877 8.93 8.89

C  Weight of Mold ibs. 4.40 4.40 4.40 4.40 4.40 4.40

D Weight of Compacted Soil =B - C ibs. 412 4.36 453 449

E  WetDensity=D/A Ibs Jou.ft, 124.2 1314 136 4 135.3

F Dry Density = (E x 100}/ (100 + L) 1bs./ou.ft. 115.9 120.3 122.7 119.21 #VALUE! #VALUE!

Moisture Content AASHTO T99 or T180 Tested by

Container No. 65 56 &7 58

G Wet Weight / Container grams 1436 152.0 157.4 148.6

M Dry Weight / Container grams ’336:8 142.3 1453 135.3

I Moisture Loss =G - H grams 7.1 9.7 12.1 13.3

J  Tare Weight of Container grams 37.8 37.7 37.2 37.0

K DrySoli=H-J grams 99.0 104.6 108.1 98.3

L %Moisture = (1/ K) x 100 % 7.2% 9.3% 11.2% 13.5%

ASTM D4843 AASHTO T217 or 7265 Tested by: mi
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MOISTURE-DENSITY RELATIONS OF S0ILS
Morth Dakota Department Of Transporiation, Materials & Research Division
SFN 10083 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade
88-7-042(014)000
Offset From Centerline ; Type of Soil
AASTHO Designation Date ‘
T-180 1072912018 ; 1197
Density Test Count 4 \
Determination No. 1 2 3 4 5 4]
A Volume of Mold cu. . 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.46 8.64 8.80 8.83
¢ Weignt of Mold ibs. 440 4.40 4 40 4.40 4.40 4.40
D Weight of Compacted Soli=B - C ibs. 4.06 424 4 40 443
E  WetDensity=D/A tbs./ou fr. 122.3 127.8 132.6 133.3
E Dry Density = (E x 100) / (100 + 1) los. fouft 110.8 1144 117.0 118.3] #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 33 | a4 35 36

G Wet Weight / Container grams} 149.9 189.5 153.4 153.8

Dry Weight / Container grams 139.3 ‘146.9 132.8 137.9
i Moisture Loss = G - H grams 10.6 12.6 13.6 156.7
J  Tare Weight of Container grams 37.1 38.0 37.8 37.2
K DrySoii=H-J grams 102.2 108.9 102.3 100.7
L %Moisture = (1/ K) x 100 % 10.4% 11.6% 13.3% 16.6%

ASTM D4643 AASHTO T217 or T265 Tested by: BU

Meoisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF S0OILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
§8-7-042{014)000
(fset From Centerline Type of Soif
AASTHO Designation Date
T-180 10121720158 1198
Diensity Test Count ‘ 3
Determination No, 1 2 3 4 5 5
A Volume of Mald cul. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
1bs. 898 211 9,08
T Weight of Mold ibs. 4,40 4.40] 4 40 4.40 4.40
D Weight of Compacted Scil =B - C 0. 4.58 4.71 4.86
E  Wet Density = D/ A Ibs.fou . 138.0 141.7 140.2
F Dry Density = (E x 100)/ (100 + L) 1bs.fou 127.9 129.3 126.0] #VALUE! HFVALUE! BVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 37 38 39

G Wet Weight / Container grams 1527 153,5 157.3

Dry Weight / Container grams 1443 1433 145.1
I Moistwe Loss =G - H grams 84 10.2 12.2
J Tare Weight of Container grams 37.3 36.9 37.5
K DrySoit=H-J grams 107.0 106.4 107.8
L %Moisture = (1/K) x 100 % 7.9% 9.6% 11.3%

Meoisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by ml
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MOISTURE-DENSITY RELATIONS OF 8OILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
58-7-042{014)000
Offset From Centerling Type of Soil
AAGTHO Designation Date
T-180 10i2112015 1199
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8:67 8.84 8.99 8.99
C Weight of Mold ibs. 4.40 4 40 4 .40 4.40 4.40 4.40
D Weight of Compacted Soil= B-C ibs. 427 4.44 4.59 4.59
E  WetDensity=D/A Ibs Jou ft. 1285 1337 138.3 138.3
F Dry Density = (E x 100} / (100 + L) tbs foufr. 119.8 122.7 124.6 122.9) #VALUE! FVALUE!
Hoisture Content AASHTO T99 or T180 Tested by:
Container No. £9 70 71 72
G Wet Weight / Container grams 164.4 150.5 152.0 148.5
Dry Weight / Coniainer grams 165.6 141.2 140.7 136.1
| Moisture Loss = G - H grams 8.8 9.3 11.3 12.4
J  Tare Weight of Container grams 37.7 376 37.2 367
K DrySoil=H-J grams 117.9 103.8 103.5 99.4
L %Moisture = (I/ Kj x 100 % 7.5% 9.0% 10.8% 12.5%
ASTM D4643 AASHTO T217 or 7265 Tested by: mi
Bloisture Density Relationship A
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MOISTURE-DENSITY RELATIONS OF SOILS
Morth Dakota Department Of Transportation, Materials & Research Division
SFN 10083 {Rev. 03-2006}

Project No. PCHN Station Depth Below Grade
58-7-042{014)000 :
Offsat From Cenlerine Type of Soil
AASTHO Designation Dats
7180 1012172015 1201
Density Test Count ‘ 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cu. 0.0332 0.0332 0.0332 00332 0.0332 0.0332
o B85 887 9,03 §.80
C  Weight of Mold ibs. 4 40 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil =B - C ths. 4.25 4.47 4,683 4.58
E  WeliDensity=D/A Ibs. /ou . 128.1 134.6 139.4 138.1
F Dry Density = (E x 100}/ (100 + L) s fou it 119.8 123.8 126.2 122.9) #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by,
Container No. 73 74 75 76
G Wet Weight / Container grams 151.0 159.1 146.3 153.3
Dry Weight / Container grams|. 143.4 149.0 136.0 140.6
| Moisture Loss = G - H grams 7.6 10.1 10.3 12.7
J  Tare Weight of Container grams 37.4 37.4 37.3 38.0
K DrySoil=H-J grams 108.0 111.8 98.7 102.6
L %Moisture = {1/ K) x 100 % 7.2% 5.1% 10.4% 12.4%
ASTM D4843 AASHTO T217 or T265 Tested by m! _
Molsture Density Relationship -
1270
10 @
1150 s NN :
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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
S8-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1012112018 1202
Density Test Count 4
Determination No. 1 2 3 4 5 o]
A Volume of Mold cu. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
s, 863 £8.88 8.95 8.89
¢ Weight of Mold Ibs. 4.40 4,40 4.40 4.40 4 .40 440
D Weight of Compacted Soil =B - ¢ ibs. 423 4.48 4.55 4 4G
E  WeltDensity=D/A los.fou ft. 127.5 1343 137.0 1351
F Dry Density = (E x 100) 7 (100 + L} b8 fou i 116.8 121.0 121.8 118.21 #VALUE! #YALUE!
Moisture Content AASHTO T99 or T180 Tested by;
Container No. 44 45 46 47
G Wet Weight / Container grams 158.0 151.1 154.5 147.8
Dry Weight / Container grams 1476 139.9 141.4 1339
| Moisture Loss = G - H grams 10.4 1.2 13.1 13.9
J  Tare Weight of Container grams 37.0 37.8 371 37.0
K DrySoil=H-J grams 110.6 102.3 104.3 96.9
L %Moisture = (1/K) x 100 %% 9.4% 10.9% 12.6% 14.3%
ASTM D4643 AASHTO T217 or T265 Tested by: BU o
Maisture Density Relationship
1139 i
e | ST T
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MOISTURE-DENSITY RELATIONS OF SOILS
MNorth Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
58-7-042(014)000
Offset From Centerline Type of Soi
AASTHO Designation Date
T-180 1012172015 1203
Density Test Gount 4
Determination No. 1 2 3 4 5 g
A Wolume of Mold cu. f. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ios. 8.87 8.89 8.99 9.00
C  Weight of Mold Ibs. 4:40 440 440 4. 40 4.40 4. 40
D Weight of Compacted Soil = B - ibs. 4.27 4 .48 4.59 4.80
E  WetDensity=D/A s fou f. 1285 1352 138.1 138 5
E  Dry Density = (E x 100) /{100 + L} los Jou fi. 119.1 124.3 124.8 123.21 #VALUE! #ALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No, 77 78 78 80

G Wet Weight / Container grams 157.8 153.68 141.9 144.9

Dry Weight / Container grams 149.0 144.2 131.8 133.0
! Moisture Loss = G - H grams 8.8 9.4 10.1 11.9
4 Tare Weight of Container grams 36.8 37.2 37.1 37.1
K DrySoit=H-J grams 112.2 107.0 94,7 95.9
L %Moisture = I/ K) x 100 % 7.8% 8.8% 10.7% 12.4%

Maisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by mi
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MOISTURE-DENSITY RELATIONS OF S0ILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PON Station Depth Below Grade

§8-7-042(014)000 i

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 10/21/2018 1204
Density Test Count 4
Determination No. 1 2z 3 4 5

A Volume of Mold cu. f 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.52 8.74] 8.91 8.89

¢ Weight of Mold ibs. 4.40 4:40 4.40 4.40 4.40 4 .40

D Weight of Compacted Scil =B - C ibs. 412 4.34 4.51 4,49

E  WetDensity=0D/A ibs./ou . 124.2 130.7 135.8 1354

F Dry Density = (E x 100) / (100 + 1) fos /ouft 114.0 118.1 121.0 117.7] #VALUE! HYALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 48 49 50 51

G Wet Weight / Container grams : 156‘8 1‘55,5 1547 159.3

H__ Dry Weight / Container grams 147.0 1450 1418 143.4

I Moisture Loss = G - H grams 9.8 11.5 12.9 15.9

J  Tare Weight of Container grams 37.1 37.3 37.0 37.2

K  DrySoll=H-J grams 109.9 107.7 104.8 106.2

L %Moisture = (1/K) x 100 % 8.8% 10.7% 12.3% 15.0%

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: BY
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 {Rev, 03-20086)

Project No. PCN Station Depth Below Grade

585-7-042(014)000

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 10/2112018 1208
Denslity Test Count 4
Determination Mo, 1 2 3 4 5 8

A Volume of Mold cu. . 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.67. 8.87 8.00 5.96

C  Weight of Mold bs.] - 440 4,40 4.40 4.40 4.40 4.40

[} Weight of Compacted Soit= B - G ibs. 427 4.47 480 4.56

E  WetDensity=D/A Ibs./ou ft. 1287 134.5 1385 137.3

F Dry Density = (E x 100} /(100 + L) ibs./cu.ft. 118.8 122.5 123.7 121.0, #VALUE] FVALUET

Moisture Content AASHTO T8S or T180 Tested by:

Container No. 57 58 59 60

G Wet Weight / Container grams 158.8 159.8 180.7 140.0

H  Dry Weight / Container grams 149.3 148.8 138.6 127.8

I Moisture Loss =G - H grams 9.5 11.0 12.1 12.2

Jd  Tare Weight of Container grams 37.3 36.8 37.2 37.4

K DrySoll=H-J grams 112.0 112.0 101.4 20.4

L %Moisture = (1/ K} x 100 % 8.5% 9.8% 11.8% 13.5%

15e
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|33 84

Dy Density, theoft?
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 {Rev. 03-2006)

Project No. PON Station Depth Below Grade
58-7-042{014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 101212015 1208
Density Test Count )
Determination No. 1 2 3 5 8
A Volume of Mold cu, f 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
hs. 8.74 8.53 8.86
¢ Weight of Mold ibs. 4.40| 440 4.40 4.40 4.40 4.40
0 Weight of Compacted Soil=B - ¢ Ibs. 4.34 453 4 56
E  WetDensity=D /A 1hs.jcu . 1306 1363 137.3
F Dry Density = (E x 100}/ (100 + L) ibs fou ft. 119.6 $22.9 122.2) #VALUE! #VALUE! #YALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 52 53 54

G Wet Weight / Container grams 14986 1569.2 156.3

Dry Weight / Container grams 140.1 1472 143.2
| Moisture Loss = G - H grams 9.5 12.0 13.1
J  Tare Weight of Container grams 37.3 371 37.0
K DrySofi=H-J grams 102.8 110.1 106.2
L %Moisture = 1/ K) x 100 % 8.2% 10.9% 12.3%

Bbeisture Density Relationship

ASTM D4643 AASHTO T217 or T285 Tested by: BU
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MOISTURE-DENSITY RELATIONS OF S0ILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade

88-7-042(014)000

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 10/2112015 1207
Density Test Count 3
Determination No. 1 2 3 5 8

A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
{bs. 8.68 8.90 8.08

C  Weight of Mold ibs. 4,40 4 40 4.40 4.40 4 40

D Weight of Compacted Soil =8 . C s, 4,28 4.50 4.57

£ WetDensity=D/A s fou fr. 128.0 1355 137.8

F Dry Density = (E x 100) / (100 + L) ths fouft. 118.4 122.6 122.2) #VALUE! #VALUE! #VALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 55 56 81

G Waet Weight / Container grams 149.0 153.5 160.2

H  Dry Weight / Container grams 139.8 142.4 146.4

| Moisture Loss = G - H grams 9.2 111 13.8

4 Tare Weight of Container grams 38.6 37.3 37.8

K DrySoil=H-J grams 103.2 1051 108.6

L %Moisture = (1 / K) x 100 % 8.9% 10.6% 12.7%

1245
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MOISTURE-DENSITY RELATIONS OF S01LS
North Dakota Department Of Transportation, Materials & Research Division
SFEN 10063 (Rev, 03-2006)

Project No. PCN Station Depth Below Grade
$8-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date 5
T-180 A0I2712015 1208
Density Test Count 4
Determination No. 1 2 3 4 5 o]
A Volume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
s, B.74 891 8.99 8.89
G Weight of Molid ibs. 4.40 440 4.40 4.40 4.40 4.40
D Weight of Compacied Soil=B - C ibs. 4.34 4.51 459 4.49
£ WetDensity =D/ A ibs fou . 130.7 135.9 1384 135.3
£ Dry Density = (E x 100}/ (100 + L) ibs./ou.ft. 119.3 1227 122.9 118.11 #VALUE! #VALUET
Moisture Content AASHTO T98 or T180 Tested by
Container No. 1 ) 2 3 4
G Wet Weight / Container grams 152.2] 149.3 155.1 160.2
Dry Weight / Container grams 14211 138.4 141.9 144.5
| Moisture Loss =G - H grams 10.1 10.9 13.2 187
J  Tare Weight of Container grams 36.6 37.3 371 8.7
K DrySoil=H-d grams 105.5 101.1 104.8 107.8
L Y%Moisture = (1/K) x 100 % 8.6% 10.8% 12.6% 14.6%
ASTM D4643 AASHTO T217 or T265 Tested by: ML o
Bisisture Density Relntionship \
240
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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

$8-7-042(014)000

Offset From Centerline Type of Soil

AASTHO Designation Date n

T-180 1012172015 1210
Density Test Count 4
Determination No. 1 2 3 4 5 8

A Volume of Mold cu. fi. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.70 892 9.00 8.92

C  Weight of Mold ibs. 440 4.40 4.40 4,40 4,40 4.40

D Weight of Compacted Soil =B - C ibs. 4.30 4.52 460 4.52

E  WetDensity=D/A {bs/ouft. 129.5 136.3 138.6 136.2

F Dry Density = (E x 100) / (100 + L} ibs fou ft. 118.8 122.6 122.8 148.91 #VALUE! #VALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 81 : 82 83 &4

G Wet Weight / Container grams| - 155.2 - 1559 1877 158.0

H  DPry Weight / Container grams 1455 144.0 144.0 142.7

I Moisture Loss = G - H grams 9.7 11.9 13.7 15.3

J  Tare Weight of Container grams 37.3 37.6 373 37.3

K DrySoit=H-J grams 108.2 106.4 108.7 1054

L %Moisture = (/&) x 100 % 9.0% 11.2% 12.8% 14.5%

1240
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ASTM D4843 AASHTO T217 or T265 Tested by: ML .

it®

Max Dry Density

1o

123.0 s jcuf

0N

Dy Density, e

g

Optimum Moisture

11.8%

IS gfon
/

FRa 1}

I L
Perdent Madsture




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

SFN 10083 (Rev, 03-2006)

Project No. PCN Station Depth Below Grade
88-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1012772018 ; 212
Density Test Count 4’
Determination No. 1 2 3 4 5 &
A Volume of Mold ou. f. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.77 8.97 9.01 889
C  Weight of Mold fbs, 4.40 440 4.40 4.40 440 4.40
D Weight of Compacted Soil =B - C ibs. 437 457 4,61 449
E  WetDensity=D/A s fou ft. 131.7 137.7 138.9 135.4
F Dy Density = (E x 100}/ (100 + 1) ibs.fou.ft, 1205 124.2 123.5 118.4) #VALUE! H#VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 5 (5] 7 8

G Wet Weight / Container grams 14\9;2‘ 45711 154.0 150.8

Dry Weight / Container grams k 1398 145.3 141 0 136.5
! Moisture Loss = G - H grams 9.8 11.8 13.0 14.3
J  Tare Weight of Container grams 37.1 37.1 38.3 37.0
K DrySoit=H.J grams 102.5 108.2 104.7 98.5
L %Moisture = (1/ K) x 100 % 9.4% 10.9% 12.4% 14.4%

F R4 ]

RMoisture Density Relatfonship
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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
88-7-042(014)000
Offset From Centerline Type of Sail
AASTHO Designation Date
T-180 10/2112018 1214
Density Test Count 4
Determination No, 1 2 3 4 5 &
A Volume of Mold cu. fi, 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.74 8.95 9.03 891
C Weight of Mold Ibs. 4.40 4.40 4.40 4.40 4.40 4.40
D Waight of Compacted Soil=B - C ibs. 4.35 4.55 4.63 4.51
E WetDensity=D /A Ibs foi ft, 130.9 137.0 1398 135.9
F o Dy Density = (Ex 100)/ (100 + L) los fou i, 121.0 123.8 123.9 119.01 #VALUE! FVAILUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No, 85 66 67 68
G Wet Weight / Container grams 158,31 ; 188.9 158.3 157.7
Dry Weight / Container grams 1601 1472 144.7 142.7
I Moisture Loss = G- H grams 9.2 117 13.6 15.0
J  Tare Weight of Container grams 37.8 377 37.2 37.0
K DrySoil=H-J grams 112.3 109.5 107.5 105.7
L %Moisture = {1/ K) x 100 % 8.2% 10.7% 12.7% 14.2%
ASTM D4643 AASHTO T217 or T265 Tested by: ML
Motsture Density Relationship »
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MOISTURE-DENSITY RELATIONS OF SQILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
$38-7-042(014)000
Offset From Centerline Type of Soll
AASTHO Designation Date
T-180 102712015 1216
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Yolume of Mold cu. fi 00332 0.0332 0.0332 0.0332 0.0332 0.0332
1bs. 8.66 8.66 85.94 5.85
¢ Weight of Mold Ibs. 4.40 440 440 4.40 4,40 4.40
D Weight of Compactad Solf =B - C ibs. 426 4,48 454 4.45
E  WetDensity=D/A ibs.feu ft, 128.3 134.3 136.6 1341
F Dry Density = (E x 100}/ (1060 + L) ibs Jou.ft. 117.8 121.2 121.3 1174 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. ] 10 11 12

G Wet Weight / Container grams 160.8 158:1 457,83 152.4

Dry Weight / Container grams 150.7 146.2 143.8 137.8
I Moisture Loss = G - H grams 101 11.8 13.5 14.6
J  Tare Weight of Container grams 37.2 368.7 37.2 36.9
K DrySolf=H-J grams 113.5 109.5 108.6 100.9
L Y%Moisture = (1/ K) x 100 % 8.9% 10.9% 12.7% 14.5%

Blsisture 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. PN Station Depth Below Grade

$85-7-042(014)000 e

Offsst From Centerline Type of Soil

AASTHO Designation Date ;

T-180 10/21/2015 1218
Density Test Count 4
Determination No. 1 2 3 4 5 5]

A Volume of Moid cu, it 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
s, 860 8.83 8.95 8.92

C  Weight of Mold s, 4,40 4.40 4.40 4.40 4.40 440

D Weight of Compacted Soil =8 - C 1bs. 4.20 4.44 4.55 452

E  WetDensity =D/ A ibs.fou.ft. 126.6 1336 137.2 136.3

F Dry Density = (E x 100}/ (100 + L) Ios Jou ft. 115.% 120.5 1221 119.3, #VALUE! #ALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 69 70 71 72

G Wet Weight / Container grams 154.4 158.2 162.0 160.5

H  Dry Weight / Container grams ‘144.6 148.7 148.3 145.1

| Moisture Loss = G - H grams 9.8 11.5 13.7 15.4

J  Tare Weight of Container grams 37.7 37.8 37.2 387

K DrySoil=H-J grams 106.9 109.1 111.1 108.4

L Y%Moisture = (1 / K) x 100 % 9.2% 10.5% 12.3% 14.2%

1338

Eaisture Density Relationship

ASTM D4643 AASHTO T217 or T268 Tested by: ML
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10083 {Rev. 03-2006)

Project No. PCN Station Depth Below Grade
58-7-042(014)000 ‘
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1012712015 1220
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Mold cu. f, 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
1bs. 861 8.84 894 8.87
C Weight of Mold Ibs. 4.40 4.40 4,40 4,40 4.40 4.40
D Waight of Compacted Soii=B - ibs. 4.22 4 44 4.55 4.47
£ WetDensity=D/A ths. fou ft. 127.0 1337 136.9 134.8
£ Dry Density = (E x 100)/ (100 + L) ibs Jou ft. 116.5 120.3 121.3 117.41 #VALUE! #VALUE!
Maisture Content AASHTO T99 or T180 Tested by:
Container No. 73 . 74 75 76

G Wet Weight / Container grams AB3.40 ‘ 158.0 1511 168.2

Dry Weight / Container grams 143.8] 146.8 138.1 142.7
i Moisture Loss = G - H grams 9.6 12.2 13.0 15,5
J  Tare Weight of Container grams 37.4 37.4 37.3 38.0
K ry Soil = H - J grams 106.4 109.4 100.8 104.7
L %Moisture = {1/ K} x 100 % 8.0% 11.2% 12.9% 14.8%

ity

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: ML L

jRiiie]
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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
55-7-042(014)000
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 1012712046 1222
Density Test Count 3
Determination No. 1 2 3 4 5 4]
A Wolume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 879 8.99 8.99
C  Weight of Mold ibs. 4,45 4401 42@0 440 4,40 4.40
D Weight of Compacted Scil =B - C ibs. 4.39 4.59 459
E  WetDensity=D/A ths fou Bt 132.1 138.2 138.1
F  Dry Density = (E x 100)/ (100 + 1) tos./ou. ft. 121.8 1281 123.2] #VALUE! #VALUE] HFVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 13 14 15
G Wet Weight / Container grams 156.4 148.0 148.3
Dry Weight  Container grams 1468 1376 136.3
| Moisture loss =G - H grams 9.6 104 12.0
J  Tare Weight of Container grams a7 37.9 37.3
K DrySoit=H-J Qrams 108.7 899.7 99.0
L Y%Moisture = (1/K) x 100 % 8.8% 10.4% 12.1%
ASTM D4643 AASHTO T217 or T265 Tested by: ML o
MMoisture Density Relationship )
J I s
P //VM"”*\\
7 -
1240 Max Dry Density
i 1230 125.2 tbs/cuft
- \ Optimum Moisture
FETR I 50 JO N OO WO O O O
10.7%
1205
A}
130 : 1{ k
e " PercentMoisture tte
b




MOISTURE-DENSITY RELATIONS OF SQILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCHN Station Depth Below Grade
§3-7-042(014)000 :
Offset From Centerline Type of Soil
AASTHO Designation Date )
T-180 4012712015 1224
Density Test Count 5
Determination No. 1 2 3 4 5
A Volume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
s, 8.29 8.44 8.66 877 873
G Weight of Mold ibs. 440 440 4.40 440 4.40 4.40
D Weight of Compacted Soil =B -C ibs. 3.89 4.04 4.26 4.37 4.33
E WetDensity=D/A 1bs./Jou ft. 117.2 121.8 128.4 131.7 130.4
F Dy Density = (Ex 100}/ (100 + L) ibs.fou ft. 106.5 108.8 112.7 113.6 11041 #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 16 17 18 19 20
G Wet Weight / Container grams 148941 1596 1486 148.2 '357.0
H  Dry Weight / Container grams 138.9 1465 134.9 132.8 138.5
i Moisture Loss = G - H arams 10.2 13.1 13.7 15.3 18.5
J  Tare Weight of Container grams 37.2 36.8 37.1 371 36.5
K DrySoil=t-J grams 101.7 109.7 §7.8 95.8 102.0
L %Moisture = (1 / K) x 100 % 10.0% 11.9% 14.0% 16.0% 18.1%
ASTM D4643 AASHTO T217 or T265 Tested by: ML
MMeisture Density Relationship \
$ L34
B0 ;
%
1150
oo - il TR Max Dry Density
i e E:' 112.9 lbs/cutt
% 1ios | S
5 1056 &
Se e Optimum Moisture
e A
1070 4 15.3%
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MOISTURE-DENSITY RELATIONS OF 80OILS
North Dakots Department Of Transportation, Materials & Research Division
SFN 10083 (Rev. 03-20068)

Project No. PCN Station Depth Below Grade
58-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date )
T-180 1012712015 e 1226
Density Test Count o 5 .
Determination No. 1 2 3 4 5 g
A Volume of Mold cu. f. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs, 8.28 -850 866 8.74 869
¢ Weight of Mold Ibs. 4.4 440 4.40 4.40 4.40 4.40
D Weight of Compacted Scil=B-C ibs. 3.88 4.10 4.26 4.34 4,29
E  WetDensity=D/A Ibs.fouft. 116.8 123.4 128.4 130.7 128.3
F Dy Density = (E x 100) / (100 + L) 1bs Jou ft. 105.6 109.8 112.0 1121 108.8) #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 77 78 79 80 81
G Wet Waight / Container grams ?5@.4 1821 1651.8 1682.0 185.0
Dry Weight / Container grams 1395 139.4 137.0 144.2 136.4
| Moisture Loss = G - H grams 10.9 12.7 14.6 17.8 186
J  Tare Weight of Container grams 36.8 37.2 371 371 37.8
K DrySoii=H-J grams 102.7 102.2 99.9 107.1 98.6
L %Moisture = (1/ K} x 100 Y 10.6% 12.4% 14.6% 18.6% 18.9%
ASTM D4643 AASHTO T217 or T265 Tested by: ML
Moisture Density Relationship \
3B |
e D% i U
120 bbb o AN
2 Max Dry Density
y
’; . ! 112.4 ibs fcuft
- 1076 Optimum Moisture
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MOISTURE-DENSITY RELATIONS OF SCILS
Morth Dakota Department Of Transportation, Materials & Research Division

SFN 10063 {Rev. 03-2008)

Project No. PCN Station Depth Below Grade
58-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Déte
T-180 10]29[2015 1228
Density Test Count 4
Dietermination No. 1 2 3 4 5 &
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.31 B8.54 873 8.77
¢ Weight of Mold ibs. 440 4,40 4:.40 440 4.40 4.40
D Weight of Compacted Soil =B -C ibs. 3.91 4.14 4.33 4.37
E WetDensity=D/A ibs feu.ft 117.8 124.8 130 4 131.6
F  Dry Density = (E x 100)/ (100 + L} s fou L. 107.5 1117 114.6 113.6] #VALUE! HEVALUE!
Woisture Content AASHTO T99 or T180 Tested by:
Container No. 21 22 23 24

G Wet Weight / Container grams 147.1 153.7 157.7 153.1

Dry Weight / Container grams 1375 14‘3 4 143,14 137.2
| Moisture Loss = G - H grams 9.8 12.3 14.6 159
J  Tare Weight of Container grams 37.1 37.0 37.4 37.2
K DrySoit=H-J grams 100.4 104.4 106.7 100.0
L %Moisture = (1 / K} x 100 % 5.6% 11.8% 13.8% 15.8%

en

Moisture Density Helationship

ASTM D4643 AASHTO T217 or T265 Tested by: ML

Max Dry Density
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MOISTURE-DENSITY RELATIONS OF S80OILS

North Dakota Department Of Transportation, Materials & Research Division

SEN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
$8-7-042(014)000
Offset From Centerling Type of Soil
AASTHO Designation Date
T-180 10728/2015 1230
Density Test Count B
Determination No. 1 2 3 4 5 5]
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ths. - 858 877 8.88 8.87
¢ Weight of Moid ibs. 4,40 4.40 440 4.40 4.40 4.40
D Weight of Compactsd Soil =B - C ibs. 4.16 437 4.49 4.47
£ WetDensity=D/A Ibs /cu ft. 125.3 131.6 1351 134.6
F Dry Density = (E x 100)/ (100 + L) los fou ft. 114.2 118.5 119.8 147.21 #VALUE! HVALUE!
foisture Content AASHTO T99 or T180 Tested by:
Container No. 82 83 84 k 85

G Wet Weight / Container grams| 1467 164.3 155.9 158.9

Dry Weight / Container grams| - 137.0 142.6 142.41 143.2
I Moisture Loss = G - H grams 9.7 11.7 13.5 157
4 Tare Weight of Container grams 37.4 37.2 36.9 37.8
K DrySofl=H-J grams 29.6 105.4 1055 105.4
L %Moisture = (1/K) x 100 % 9.7% 11.1% 12.8% 14.8%

e

160

Rloisture Density Relationship

ASTM D4B43 AASHTO T217 or T265 Tested by: ML
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MOISTURE-DENSITY RELATIONS OF SOILS
Morth Dakota Department Of Transportation, Materials & Research Division
SFN 10063 {(Rev. 03-2006)

Project No. PCN Station Depth Below Grade
58-7-042(014)000 ‘ :
Offset From Centerline Type of Soil
AASTHO Designation Date ) )
T-150 : i 10129120158 ' 1232
Density Test Count 4
Determination No. 1 2 3 4
A Volume of Mold cu. . 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
bs. 8.75 8,94 898 8.87
¢ Weight of Mold s, 4.40 4,40 4,40 4.40 4.40 4.40
D Weight of Compacted Scil=B-C ibs. 4,35 4.54 458 4.47
E  WetDensity=D/A s Jou. . 1311 1387 138.0 134.7
F Dry Density = (E x 100) / (100 # L} ibs./ou. . 1201 123.6 1227 117.71 #VALUE! EVALUE!
Moisture Content AASHTO 199 or T180 Tested by:
Container No. 25 26 27 28

G Wet Weight / Container grams 1514 4815 160.9 165.0

Dry Weight / Container grams L 141.8 148.5 1471 148.9
i MoistwreLoss = G- H grams 9.6 12.0 13.8 16.1
J  Tare Weight of Container grams 37.2 36.9 387 37.2
K DrySoil=H-J grams 104.6 112.6 110.4 111.7
L %Moisture = (I / K) x 100 % 9.2% 10.7% 12.5% 14.4%

ASTM D4643 AASHTO T217 or T265 Tested by: ML

Moisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF 8OILS
North Dakota Department Of Transportation, Materials & Research Division

SEN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade

§85-7-042(014)000 :

Offset From Centerline Type of Soil

AASTHG Designation Date

74180 10/29/2015 1234
Density Test Count 4
Determination No. 1 2 3 4 5

A Volume of Mold cu. f 0.0332 0.0332 0.0332 0.0332 0.0332 0.03322
ibs. 8.72 8.92 897 8.89

C  Weight of Mold bs. 440 4.40 4.40 4,40 4.40 4,40

D Weight of Compacted Soil =B - C ibs. 433 453 458 449

E  WetDensity=D/A ibs./cu.ft. 130.3 136.3 137.8 135.2

F Dry Density = (E x 1003/ (100 + 1) ibs. fou ft. 118.7 122.2 121.4 117.7) #VALUE! EVALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 86 87 88 89

G Wet Weight / Container gams| 1540 158.5 152.9 165.4

H  Dry Weight / Container grams ‘ 143,56 146.0 k 139.2 148.8

I Moisture Loss = G - H grams 10.4 12.5 13.7 18.6

J  Tare Weight of Container grams 37.6 37.5 37.8 37.6

K DrySoii=H-J grams 106.0 108.5 101.4 111.2

L %Moisture = (1/ K) x 100 % 9.8% 11.5% 13.5% 14.9%

ASTM D4643 AASHTO T217 or T265 Tested by: ML

Max Dry Density

122.6 tbs jcuft

Optimum Molsture

12.2%
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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

58-7-042(014)000 ‘

Offset From Centerline Type of Soil

AASTHO Designation Date ’ ’

T-180 10129/2015 1235
Density Test Count 4
Determination No. 1 2 3 4 5 8

A Volume of Mold cu. fi, 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.56 879 8.92 8.90

C  Weight of Mold ibs. 4.40 4,40 4.40 4,40 4.40 4.40

D Weight of Compacted Soil =B - C Ibs. 416 4.39 4,52 4,50

E  Wet Density =D /A ibs.Jou. ft. 125.4 132.2 136.3 135.5

F o Dry Density = (E x 100}/ (100 + 1} ihs.fou . 113.8 118.9 120.5 118,07 #VALUE! HYALUE!T

Moisture Content AASHTO T99 or T180 Tested by

Container No. 29 30 31 32

G Wet Weight / Container grams 142.1 160.6 152.8 160.8

H  Dry Weight / Container grams 132.2 148.2 1394 1448

| Moisture Loss = G - M grams 9.9 12.4 13.4 16.0

J  Tare Weight of Container grams 37.2 37.1 37.0 36.9

K DrySoll=H-J grams 95.0 111.1 102 .4 107.9

L %Moisture = (1 / K) x 100 % 10.4% 11.2% 13.1% 14.8%

j5384

Meoisture Density Relationship

ASTM D4843 AASHTO T217 or T265 Tested by: ML
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MOISTURE-DENSITY RELATIONS OF SCILS

North Dakota Department Of Transportation, Materials & Ressarch Division

SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade

88-7-042(0143000

Offset From Centerling Type of Soil

AASTHO Designation Da‘ze

T-180 1012912013 1236
Density Test Count ‘ 4
Determination No. 1 2 3 4 5 4]

A WYolume of Mold cu. fi. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.61 8.82 8.91 8.90

¢ Weight of Mold lbs. 440 4.40 440 4,40 4.40 4.40

D Weight of Compacted Soil=B-C Ibs, 421 4 42 452 450

E  WetDensity=D/A s /ou. . 126.7 133.1 136.0 1357

F Dry Density = (E x 100}/ (100 + 1) 1bs./ou ft. 115.1 $19.5 120.5 118.0 #VALUE! HALUE!

Moisture Content AASHTO T99 or T180 Tesied by:

Container No. 80 91 B2 93

G Wet Weight / Container gramsj - 150.9 152.3 148.4 159.3

H_ Dry Weight / Container grams 1405 140.6 1366 1435

| Moisture Loss = G - M grams 10.4 11.7 12.8 15.8

J  Tare Weight of Container grams 37.9 37.6 374 378

K DrySoil=H-J grams 102.6 103.0 99.2 105.9

L %Moisture = (j / K) x 100 % 10.1% 11.4% 12.9% 14.9%

ASTM D4643 AASHTO T217 or T265 Tested by: ML

Max Dry Density

120.8 ibs/foutt.

Optimum Moisture

12.9%
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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
£8-7-042(014)000 ,
Cffset From Centerdine Type of Soit
AASTHO Designation Date
T-180 1002812015 1237
Density Test Count 4
Determination No. 1 2 3 4 =) 5]
A Volume of Mold cu. it 0,0332 0.0332 0.0332 0.0332 0.0332 0.0332
lbs. 8.49 8.69 8.87 8.87

¢ Weight of Mold lbs. 440 4.40 4 .40 440 4. 40 4.40

Weight of Compacted Soil=B - C ibs. 4.09 4.29 4.47 4.47
E  WetDensity=D/A ths./ou.B. 1231 129.2 1347 1347
F Dry Density = (E x 100) 7 (100 + L} s fou ft. 113.0 116.5 119.5 117.4] #VALUE! #VALUE!D
Moisture Content AASHTO T99 or T180 Tested by:

Container No. 33 34 35 36

G Wet Weight / Container grams ‘ 141.8 4507 155.5 158.0
H  Dry Weight / Container grams 133.2] 139.6 A42.2 142.5
i Moisture Loss = G - H grams 8.6 13.3 15.5
J Tare Weight of Container grams 37 .1 38.0 37.5 37.2
K DrySoli=H-J grams 86.1 101.8 104.7 105.3
L %Moisture = (1/ K) x 100 % 8.9% 10.9% 12.7% 14.7%

ASTM D4643 AASHTO T217 or T265 Tested by: ML

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

SEN 10063 (Rev, 03-2008)

Project No. PCN Station Depth Below Grade
85-7-042(014)000 .
Offset From Centerline Type of Soif
AASTHO Designation Date
T-180 10125/2015 1238
Density Test Count 47
Datermination No. 1 2 3 4 5 G
A Volume of Mold cu. fi. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
s, 843 884 8.83 886
C__ Weight of Mold ibs.| 440 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil =B - C s, 4.03 4.24 443 4 .48
E  WetDensity=D/A tbs./ouft, 121.4 127.7 133.4 134.3
F DryDensity = (E x 100) / (100 + L) ibs fou ft. 110.8 113.5 117.7 116.1] #VALUE! #ALUE!
Moisture Content AASHTO T899 or T180 Tested by:
Container No. 94 25 a6 97

G Wet Weight / Container grams 1477 CAB3T) k ’3549 162.1

Dry Weight / Container grams 138.2 ‘ 140.8 1411 1453
i Moisture loss =G - H grams 9.5 12.9 13.8 16.8
J Tare Weight of Container grams 37.7 7.5 37.2 37.7
K DrySoit=H-J grams 100.5 103.3 103.9 107.6
L %Moisture = 1/ K) x 100 % 9.5% 12.5% 13.3% 15.6%

ASTM D4643 AASHTO T217 or T265 Tested by: ML

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

Project No. PCN Station Depth Below Grade
$8-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1012812015 1240
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Moid cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.51 869 882 8.79
C_ Weight of Mold ibs. 4.40 4.40 4.40 440 4.40 4.40
D Weight of Compacted Soll= B - C 1bs. 411 429 442 4.39
E  WetDensity=D/A ibs fou it 1239 129.2 133.0 132.3
£ Dry Density = (E x 100} / (100 + L} 1os./Cu.ft. 112.3 115.4 117.0 114.8] #VALUE! HVALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 37 38 39 40

G Wet Weight / Container grams 155.0 159.8 148.2 159.7

Dry Weight / Container grams 144.0 146.7 134.9 143.3
{ Moisture Loss = G - H grams 11.0 13.1 13.3 16.4
J  Tare Weight of Container grams 37.3 38.9 37.5 37.1
K DrySoil=H-J grams 108.7 109.8 97.4 106.2
L %Moisture = (1/K) x 100 % 10.3% 11.9% 13.7% 15.4%

ASTM D4643 AASHTO T217 or T265 Tested by: ML

Max Dry Density

146.7 ibs /ouft.

Optimum Moisture

13.4%
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MOISTURE-DENSITY RELATIONS OF SOILS
Morth Dakota Department Of Transportation, Materials & Research Division

SEN 10063 {Rev. 03-2008)

Project No. PCN Station Depth Below Grade
$8-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10/2912015 1242
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.6332
Ibs, 8.54 878 8.85 8.85
C  Weight of Mold lbs. 440 4.40 4,40 440 4.40 4.40
D Weight of Compacted Soil =B - C 1bs. 4.14 4.36 4.48 4.45
E  WetDensity=D/A Ibs./ou.ft. 124.8 131.3 134.2 134.0
F Dry Density = (E x 100}/ (100 + 1) ibs Jou ft. 113.7 118.1 118.8 116.8) #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 98 89 100 101

G Wet Weight / Container grams 152.7 154.6 152.4 156.9

Dry Weight / Container grams 142.5 142.8 130.2 141.6
| Moisture Loss = G - H grams 10.2 11.8 13.2 15.3
J  Tare Weight of Container grams 37.5 37.6 37.2 37.6
K DryScit=H-J grams 105.0 106.2 102.0 104.0
L %Moisture = (1/ K) x 100 % 9.7% 11.2% 12.9% 14.7%

160

Metsture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: ML
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MOISTURE-DENSITY RELATIONS OF SOILS

Horth Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 02-2006)

Project No. ; PCN Station Depth Below Grade
88-7-042{014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1012812015 1244
Density Test Count 4
Determination No. 1 2 3 4 5
A Volume of Mold cu. f. 0.0332 (3.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.56 a78 .92 8,99
C  Weight of Mold ibs. A Al 440 440 4.40 440 4.40
D Weight of Compacted Scil =B - C ibs. 417 4.38 4.52 4 51
£ WetDensity=D/A tos.jou. . 125.5 131.9 136.1 136.0
£ Dry Density = (E x 100}/ (100 + L) los fou ft. 118.2 119.3 121.3 118.07 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 41 42 43 44
G Wet Weight/ Container grams 1504 153.6 180.0 149.4
Dry Weight / Container grams 1411 142.5 1377 135.4
i Moisture Loss = G - H grams 9.3 11.1 12.3 14.0
J Tare Weight of Container grams 37.2 38.7 37.0 37.0
K DrySoil=H-J Grams 103.9 105.8 100.7 98.4
L %Moisture = (1/ K) x 100 % 9.0% 10.5% 12.2% 14.2%
ASTM D4643 AASHTO T217 or T265 Tested by: ML
Kioisture Density Relationship \
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MOISTURE-DENSITY RELATIONS OF 80ILS
North Dakota Department OFf Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade

58-7-042{014)000

Offset From Centerline Type of Soll

AASTHO Designation Date

T-180 10/2912015 1246
Density Test Count 4
Determination No. 1 2 3 4 5

A Volume of Mold cu. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs, 8.42 8,69 8.84 8.85

C  Weight of Mold ibs. 4.40 4.40 4.40 £.40 4 40

D Weight of Compacted Soil =B - C ibs. 4.03 4.29 4. 44 4.45

E  WetDensity=D/A ibs fou.ft. 121.3 129.2 133.7 134.2

F Dry Density = (E x 100) / (100 + L) ibs fou ft. 111.4 116.8 118.4 117.21 #VALUE! #EVALUE!

Moisture Content AASHTO T98 or T180 Tested by:

Container No. 101 102 103 104

G Wet Weight / Container grams 155.9 148.5 149.5 155.0

H  Dry Weight / Container grams 146.3 137.9 ‘ 136.7 140.1

i Moisture Loss = G - H grams 8.6 10.6 12.8 14.9

J  Tare Weight of Container grams 37.6 37.7 37.2 37.2

K DrySoil=H-J grams 108.7 100.2 99.5 102.9

L %Moisture = (1/K) x 100 % 8.8% 10.6% 12.9% 14.5%

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

SFN 10063 {Rev. 03-2006)

Project No. PCN Station Depth Below Grade
$5-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 10i29/20158 1248
Density Test Count 4
Determination No. 1 2 3 4 & &
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.55 878 8.86 8.82
¢ Weight of Mold ibs. 4.40 4,40 4.40 4.40 4.40 4.40
D Weight of Compacied Soll=8-C los. 4,15 436 446 4.42
E  WetDensity=D/A ths /oL f. 1251 131.3 134.4 1331
F Dy Density = (E x 100}/ (100 + L) lbs. fou ft. 113.8 117.5 118.3 115.20 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 45 46 47 48

G Wet Weight / Container grams 1536 151 2 : 18114 154.7

Dry Weight / Container grams ?42.8( 1392 ﬁ37.4 138.9
i Moisture Loss =G - H grams 10.8 12.0 13.7 15.8
J  Tare Weight of Container grams 37.6 37.1 37.0 37.1
K DrySoil=H-J grams 108.2 102.1 100.4 101.8
L %Moisture = (1/K) x 100 % 10.3% 11.8% 13.6% 15.5%

ASTM D4643 AASHTO T217 or T265 Tested by: ML

Max Dry Density

118.5 Ibsjcu it

Optimum Moisture

13.2%

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. PON tation Depth Below Grade
$8-7-042(014)000
Offset From Centerline Type of Soi
AASTHO Designation ; Date
T-180 1DI29/20158 1250
Density Test Count 4.
Datermination No. 1 2 3 4 5
A Volume of Mold cu. ff, 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 853 874 .84 8.83
C  Weight of Mold Ibs. 4.40 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil =B - C 1bs. 413 4.35 445 4,43
E  WelDensity =D /A Ibs./eu . 124.3 130.9 133.9 133.4
F Dry Density = (E x 100} / (100 + 1) los.fcuft, 112.8 116.6 11786 115.0] #VALUE! #YALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 105 108 107 108
G Wet Weight / Container grams 150.2 147.5 150.6 151.2
Diy Weight / Container grams 139.6 1355 136.8 135.4
i Moisture Loss =G - H grams 108 12.0 13.8 15.8
J  Tare Weight of Container grams 37.5 375 371 37.1
K DrySoit=H-J grams 102.1 98.0 897 88.3
L %Moisture = (1/ K) x 100 % 10.4% 12.2% 13.8% 16.1%
ASTM D4643 AASHTO T217 or T265 Tested by: ML
Medsture Denyity Relationship ~~
i1so 2
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SEN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade

$8-7-042(014;000

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 111212015 1252
Density Test Count 4
Datermination No. 1 2 3 4 5 ¢

A Volume of Mold cy. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
Ibs. 8.47 8.69 8.84 8.86

¢ Weight of Mold Ibs. 440 440 4.40 4.40 440 4.40

D Weight of Compacted Soil =B - C 3. 407 4.30 4. 44 4.45

E  WetDensity=D/A 1bs./ou ft. 122.7 129.4 133.9 134.3

F Dry Density = (E x 100} / (100 + L) ibs.fou i, 1114 115.6 117.5 115.9) #VALUE! #VALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 49 50 51 52

G Wet Weight / Container grams 145.3 148.6 157.7 159.4

H  Dry Weight / Container grams 1351 138.7 143.0 142.7

| Moisture Loss = G - H grams 10.2 11.9 147 18.7

J  Tare Weight of Container grams 37.3 37.0 372 37.3

K DrySoli=H-J grams 97.8 99.7 105.8 105.4

L Y%Moisture = (1/K) x 100 %y 10.4% 11.8% 13.9% 15.8%

ASTM D4643 AASHTO T217 or T265 Tested by: ML

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

SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade
85-7-042(014)000
Offset From Centsrline Type: of Soil
AASTHO Designation Date
T-180 10/29/2015 1254
Density Test Count 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.44 868 883 8.84
C_ Weight of Mold Ibs. 4.40 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soll =B - fos. 4.05 428 443 4.44
E WetDensity=D/A ths /ou . 121.9 129.1 133.5 133.7
F Dry Density = (E x 100) / (100 + L) ibs. /ol B, 111.8 116.0 118.0 116.0] #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 109 110 111 112

G Wet Weight / Cortainer grams ’!52;2 150.3 1471 154.8

Dry Weight / Container grams 1425 138.8 134.4 138.3
I Moisture Loss = G - H grams 9.7 11.5 12.7 15.6
J  Tare Weight of Container grams 37.8 371 37.9 37.5
K DrySoil=H-J grams 1047 101.7 96.5 101.8
L %Moisture = (1 / K) x 100 % 8.3% 11.3% 13.2% 15.3%

ASTM D4643 AASHTO T217 or T265 Tested by ML

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

SFN 10083 {Rev. (3-2006)

Project No. PCH Station Depth Below Grade

85-7-042(014)000

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 11/212015 1256
Density Test Count 4
Determination No. 1 2 3 4 5 &

A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 881 8.81 .91 8.86

C_ Weight of Moid ibs. 4.40 4.40 4.40 4,40 4.40 4.40

D Weight of Compacied Soil =8 - C s, 421 4.4 4.51 4.48

E  WetDensity=D/A 1bs fou.ft. 126.7 133.0 135.8 134.3

F Dry Density = (E x 100) / (100 + L) ibs Jou ft. 115.9 119.4 120.4 116.8] #VALUE! #VALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 53 54 55 56

G Wet Weight/ Container grams 145.4 1563.9 1481 160.3

H  Dry Weight / Container grams 136.1 142.0 135.5 144 4

| Woisture Loss = G - H grams 9.3 11.8 12.6 15.9

J  Tare Weight of Container grams 37.1 37.0 36.6 37.3

K DrySoit=H-J grams 98.0 105.0 g8 9 107.1

L Y%Moisture = (1/ K) x 100 % 9.4% 11.3% 12.7% 14.8%

i

Boisture Density Relationship

ASTM D4643 AASHTO T217 or 7265 Tested by: ML
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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
§5-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 14/212015 1258
Density Test Count 4
Determination No. 1 2 3 4 5 B
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 855 8.76| 8.85 8.84
¢ Weight of Mold ibs, 440 440 4,40 4.40 4.40) 4.40
0} Weight of Compacted Scil=B - C s, 4.15 4,36 4.45 4.44
E  WetDensity=D/A ibs fou ft. 124.9 131.4 1341 133.8
F Dy Density = (E x 100) / (100 + 1) ibs.fcu ft, 114.4 118.5 118.9 116.8] #VALUE! #YALUE!
Moisture Content AASHTO T899 or T180 Tested by:
Container No. 113 114 115 118
G Wet Weight / Container grams| 1442 148.5 160.9 161.9
H Dy Weight / Container grams 135.2 137.6 146.8 146.1
I Moisture Loss =G - H grams 8.0 10.9 14.1 15.8
J  Tare Weight of Container grams 38.0 37.4 387 37.4
K DrySoil=t-J grams Q7.2 100.2 110.1 108.7
L %Moisture = (1/ K) x 100 % 9.3% 10.9% 12.8% 14.5%
ASTM D4B43 AASHTO T217 or T265 Tested by: ML N
Meisture Densitv Relationship )
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MOISTURE-DENSITY RELATIONS OF S0ILS
North Dakota Departiment Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-20086)

Project No. PCN Station Depth Below Grade
$8.7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date o
T-180 114212018 1260
Density Test Count 4
Determination No. 1 2 3 4 5 4]
A Volume of Mold cu. ft. 0.0332 0.0332 3.0332 0.0332 0.0332 0.0332
s, 8.53 878 5.88 8.90
C  Weight of Mold ibs. 4.40 4.40 4.40 440 4.40 4.40
0 Weight of Compacted Soil =B -C fus. 4,13 4.33 448 4 50
E  WetDensity=D/A Ibs.jou ft. 124.5 1305 135.0 1355
F  Dry Density = (E x 100) / (100 + L} Ibs /cu.ft, 114.2 118.3 120.3 119.1] #VALUE! #VALUE!
toisture Content AASHTO T899 or T180 Tested by:
Container No, E7 58 58 50
G Wet Weight / Container grams 1514 151.0 152.8 160.1
Dry Weight / Container grams 141.9 140.3 140.2 1452
| Moisture Loss = G - H grams 9.5 10.7 12.86 14.9
J  Tare Weight of Container grams 37.3 36.8 37.2 37.4
K DrySoll=H-J grams 104.6 103.5 103.0 107.8
L %Moisture = (1/K) x 100 % 9.1% 10.3% 12.2% 13.8%
ASTM DA4643 AASHTO T217 or T285 Tested by: ML
Motsture Density Relationship k
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MOISTURE-DENSITY RELATIONS OF S0OILS

MNorth Dakota Department Of Transportation, Materials & Research Division

SEN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
88-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 111212015 1262
Density Test Count 4
Determination No. 4 2 3 4 5 8
A Wolume of Mold cu, f 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
bs| 856 8.75 8.95 8.91
¢ Weight of Mold ibs. 440 4.40 4.40 440 4.40
D Weight of Compacted Soil =B -C ibs. 4.18 4.36 4,55 4.51
E  WetDensity=D/A ths.fou i 125.2 131.2 137.0 135.8
F Dry Density = (Ex 100}/ (100 + L) s jou ft 116.1 119.8 123.6 120.4, #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 117 118 119 120

G Wet Weight/ Container grams 1557 186.2 147 .5 155.2

Dry Weight / Container grams 147.1 145.9 136.7 141.8
I Moisture Loss = G - H grams 8.6 10.3 10.8 13.4
J  Tare Weight of Container grams 37.3 37.9 371 37.3
K DrySoil=H-J grams 109.8 108.0 99.6 104.5
L %Moisture = (/ K) x 100 % 7.8% 8.5% 10.8% 42.8%

1258

Moisture Density Relationship

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

SFHN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
88-7-042(014)000 :
Offget From Centerling Type of Soil
AASTHO Designation Date )
T-180 111212015 1264
Density Test Count 3
Determination No. 1 2 3 4 5 8
A Volume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 00332
ibs. 879 8.96 898 ‘
C  Weight of Mold ibs. 4.40 4,40 4.40 4.40 4,40 4.40
D Weight of Compacted Soil=B - C s, 439 4,56 4,58
E  WetDensity=D/A 1bs /o ft, 132.2 137.3 138.0
F Dry Density = (E x 100) / (100 + L) ibs fcu . 120.1 123.5 122.6, #VALUE! #VALUE! FVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 1 2 3
G Wet Weight / Container grams 1528 148.0 146.2
Diry Weight / Container grams 141.9 136.8 133.9
| Moisture Loss = G - H grams 10.6 11.2 12.3
J Tare Waight of Container grams 38.6 37.3 37.1
K DrySoit=H-J grams 105.3 99.5 96.8
L %Moisture = (1/K) x 100 % 10.1% 11.3% 12.7%
ASTM D4643 AASHTO T217 or T2685 Tested by: ML
Moisture Densitv 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. PCN ; Siation Depth Below Grade
58-7-042(014)000 :
Offset From Centerline Type of Soll
AASTHO Designation Date
T-180 111212015 1266
Density Test Count )
Defermination No. 1 2 3 4 5 ¢
A Yolume of Mold cu. ff. 0.0332 0.0332 0.0332 0.0332 0.0332 (3.0332
bs| 882 9.0 9.03
¢ Weight of Mold bs. 4:40 4.40 4.40 440 4.40 4.40
D Weight of Compacted Soil =B -C ios. 4.43 465 463
E WetDensity=D/A ibs.fcu ft. 133.3 140.0 139.6
E Dry Density = (E x 100) / (100 + L) 1bs./ou . 122.5 127.4 124.91 #VALUE! #VALUE! #YALUED
WMoisture Content AASHTO T99 or T180 Tested by:
Container No. 61 62 83‘

G Wet Weight / Container grams 153.8 159.6 157.3

Dry Weight / Container arams ’ 144.2 148.4 44,7
i Moisture Loss = G - H grams 9.4 11.2 12.6
J  Tare Weight of Container grams 37.3 37.6 37.3
K DrySoil=H-J grams 108.9 110.8 107.4
L %Moisture = (i / K) x 100 % 8.8% 10.1% 11.7%

1189

Blolsture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: ML
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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
§8-7-042(014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 111212015 1268
Density Test Count 3
Determination No. 1 p 3 4 5 8
A Volume of Mold cu. fi. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ios. 8.84 9.07 9.04
¢ Weight of Mold Ibs. 4,40 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil =B - C ibs. 4.44 467 4,65
E  WetDensity=D/A 168 foLL Bt 133.8 1407 138.9
F Dry Density = (E x 100}/ (100 + L) s fou.ft. 126.6 131.0 128.5, #VALUE! HVALUE! #FVALUE!
Moisture Confent AASHTO T99 or T180 Tested by:
Container No. 4 5 2]

G Wet Weight/ Container orams 1450 153.6 157.4

Dry Weight / Container grams 1392 145.6 1478
I Moisture Loss = G - H grams 58 8.0 9.8
J  Tare Weight of Container grams 38.7 371 37.1
K DrySoil=H-J grams 102.5 108.5 110.5
L Y%Moisture = (1/K) x 100 % 5.7% 7.4% 8.9%

MMoisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFHN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
88-7-042{014)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 117212015 1270
Density Test Count 4
Determination No. 1 2 3 4 5 &
A Volume of Mold cu. fi, 0.0332 0,0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.68 8.89 9.11 9.00
¢ Weight of Mold ibs. 4.40 4.40 4.40 4.40 4.40 4.40
D Weight of Compacted Soil =B - C ibs. 426 4.50 471 460
E  WetDensity=D/A ibs./ow.f. 128.4 135.4 142.0 1385
F  Dry Density = (E x 100) / (100 + L) lbs.Jou ft. 122.0 126.8 130.8 128.7] #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 64 g5 66 67
G Wet Weight / Container grams 157.2 156.6 188.2 165.2
H  Dry Weight / Container grams 151.2 149,00 148.8 153.4
! Moisture Loss = G - H grams 6.0 7.6 9.4 11.8
J  Tare Weight of Container grams 37.3 37.8 37.7 37.2
K DrySoit=H-J grams 113.9 111.2 1111 118.2
L Y%Moisture = (1/K) x 100 % 5.3% 8.8% 8.5% 10.2%
ASTM D4643 AASHTO T217 or T265 Tested by: ML
Maisture 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. PCON Station Depth Below Grade
§8-7-042{014)000 :
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 141212015 1272
Density Test Count 3
Determination No. 1 2 3 4 5 5]
A Volume of Mold cu ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
tbs. 8.81 9.08 .08
C  Weight of Mold ibs. 440 4.40 4.40 440 4.40 4.40
D Veight of Compacted Soit =B - C ibs. 4,41 4.68 4.68
E WelDensity=D/A Ibs.Jou. it 133.0 1411 141.0
¥ Dry Density = (E x 100) 7 (100 + 1) ibs.Jouft. 126.0 131.8 129.61 #VALUE! #VALUE! HVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
7 8 g
G Wet Weight / Container grams 156.1 146.5 158.6
Dry Weight / Container grams 149.8 139.3 148.8
I Moisture Loss = G - H grams 5.3 7.2 8.8
J  Tare Weight of Container grams 38.3 37.0 372
K DrySoil=FH-J grams 1135 102.3 1116
L %Moisture = {1/ K) x 100 % 5.6% 7.0% 8.8%
ASTM D4643 AASHTO T217 or T265 Tested by: ML
hofsture Drensity Relationship &
1330
1520 ——
FRIR
X 7 Max Dry Density
;7;‘- ki A :
£ %
& i290 132.2 bs jcu ft.
é: BI80 &
Jeer : Optimum Moisture
1156 A —a——_——— \ 7 6%
1230
\
40
e & Percent Moistuye e
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