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Introduction

Location: State Line North 11.3 Miles - Southbound
Reference Points: 0.000 to 11.303
Project Length: 11.303

Proposed Project Scope: Grade Lowering and PCC Pavement Reconstruction Under

Structures, Crack and Seat, Hot Mix Asphalt
Investigation Scope: 1000’ Interval and Identified Areas

Existing Roadway Section

Construction History

Table 1 - Construction History RP 0.000 to RP 11.300

Construction History
Year Construction Depth (in) Width (ft) Oil
1975 Grade 48.0
1975 C-C 104 Feet
1976 Aggregate Base 2.0 43.0
1976 Plant Mix Bit Base 2.0 41.0 85-100
1976 Non-Reinf PCC — Joint Space 16 ft 9.0 10.0/27.0/0.0
1997 Concrete Pavement Rep 24.0
1997 Grinding 18.0
48’ Graded Roadbed
— 10 —f= 12 i 12" - 3 =
SR s R £ S - o
e A T T

9" Non-Reinforced — // /
PCC Pvmt. v

2" Plant Mix Bit. Base —" /

s

2" Aggr. Base Course —/

Figure 1 - Existing Typical Section 0.000 to 11.300
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Existing Roadway Condition

Table 2 - Distress Data, Ride and Average Rut RP 0.000 to RP 11.300

Year Distress Ride PRPI IRI Average
Score Rut
2014 83 3.87 Good 67 NA
2013 84 3.80 Good 67 NA
2012 82 3.84 Good 68 NA
2011 83 3.85 Good 67 NA
2010 86 3.89 Good 65 NA
2009 89 3.93 Good 64 NA
2008 89 3.94 Good 63 NA
2007 93 4.03 Good 59 NA
2006 88 3.96 Good 62 NA
2005 86 3.96 Good 62 NA
2004 86 3.93 Good 63 NA

Maintenance Review

Date of Maintenance Review: 5/27/2015
Materials and Research Person Conducting the Review: Jamie Naumann
District Maintenance Person Conducting Review: Nathan Helmer

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 3 - Identified Maintenance Areas Drilled

Location RP + Feet

Distress Identified

Maintenance Comments

0+4290 to 0+4305

Frost Heave

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 4 - Boring Locations Summary

Location RP + Feet

Boring Interval, Depth and Method

Reason for Boring

0+0000 to 11+1586

Every 1000 feet, 5 feet deep using a
solid flight auger.

Obtain subgrade
information
throughout the
area

0+4290 to 0+4305

Frost Heave

Obtain subgrade
information
throughout the
area
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Soil Sample Distribution
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Figure 2 - Soil Sample Distribution
Moisture

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

obtained from samples taken on 9/16/15.

Table 5 - 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 (%)
8 A-2-4 10.9-27.6 15.2 10.3 4.9
20 A-4 11.6-23.7 16.6 10.9 5.7
2 A-6 15.5-20.2 17.9 12.9 5.0
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Table 6 - Summary of In-Place versus Optimum Moisture Content
In-Place Moisture vs. Optimum Moisture
Optimum | Moderate
to to Very
Moderate High High High
Quantit Clgséﬁ‘:-(l:ggon OB'ﬁln(z\lIJvm U & (B Lo e S
y P over over 16% over over
optimum) | optimum) | optimum) [ optimum)
8 A-2-4 0% 75% 12.5% 0% 12.5%
20 A-4 0% 60% 30% 10% 0%
2 A-6 0% 50% 50% 0% 0%
Atterberg Limits
Table 7 - Summary of Atterberg Limits
L Liquid . Plastic Plasticity | Plasticity
AASHTO Liquid Limit |- aogy Hliesi Limit Index Index
Classification Raonge Average L'm'to Average Range Average
%o (o | "9 | o) (%) (%)
A-2-4 0 0 0 0 0 0
A-4 0-33.2 19.9 0-23.8 14.4 0-9.6 5.5
A-6 32.4-38.2 35.3 21-21.3 21.2 11.1-17.2 14.2

Swell Potential

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

following table.

Table 8 - Swell Potential

Low Marginal High
(Plasticity Index < 25) (25 < Plasticity Index < 35) (Plasticity Index > 35)
100% 0% 0%
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Frost Susceptibility
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Figure 3 - 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 9 - Group Indices

AASHTO Group Index Range Group Index Average
Classification
A-2-4 0 0
A-4 0-8 2.9
A-6 6-14 10.0
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Design Recommendations

Table 10 - Design Recommendations Table

Location RP + Feet Desigh Recommendation Comment

0+0000 to 11+1586 Subgrade Prep 12 inch on
reconstruction areas in the
Grade Lowering Areas

0+4290 to 0+4305 | Do Nothing The soils in this area are

poor, but they are
consistent with the majority
of the rest of the project,
considering the scope of
crack and seat, corrective
measure efforts and costs
would outweigh the benefit.

Design Information

Subgrade Prep:

Table 11 — Subgrade Prep Recommendations
Location Subgrade Prep Depth
Grade Lowering Areas 12 Inches below the proposed subgrade
elevation.

Compaction Method: AASHTO T-180

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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AASHTO Soil Classification System

Table 5.1. AASHTO Classification System

‘ Silt-clay Materials
Ge.neral' Gr a.nular matena.b More than 35% passing No. 200 Sieve
Classification (35% or less passing No. 200 Sieve (0.075 mm) (0.075 mm)
A a7 A2 : A7
Classification PR Lon B B 88 D O L en @ Benn | 0 ::;'__é
(a) Sieve Analysis:
Percent Passing
() 2.00 mm (No. 10) 50 max
(if) 0.425 mm (No. 40) | 30 max | 50 max | 51 min
(iif) 0.075 mm (No. 200) | 15 max 25 max 10 max 35max | 35 max | 35 max 35 max 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 NP. | 10max | 10max | 11min | 11 min | 10max | 10max | 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
@ gﬁ,";’:;;_"‘ﬁ“g 4 Excellent to Good Fair to Poor
* 1l plasticity index is equal to or less than (liquid Limit—30), the soil is A—7—S5 (i.e. PL > 30%)
I plastlelty index fn greater than (Liquid Limit—30), the soil 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



N

Pavement Evaluation Sheet — Asphalt Surface

P

. LAY A5 7a 7 fed W
Project Number: .~ 77 "0 L ed [ 5 JE

Section Contact:/

Location Distress Type Distress Type Distress Type
RP + Feet to RP + Feet (Low Severity) (Medium Severity) (High Severity)
‘i % fm b O dooso Ni oo qﬁ?ﬁ A RN ; A /s
Distress Legend
Cracking: Surface Deformation: Miscellaneous Defects:
Alligator Cracking (AC) Bituminous Patching: Frost Heave (FH)
Block Cracking (BC) ¢ Blade Patch (BP-MBP) &  Seasonal
¢ Hand Patch (BP-MHP) e (enterline Pipe
Longitudinal Cracking: #  Scotch Patch (BP-MSP) # Previously Repaired
¢  Wheel Path (LC-WP) ¢ Paver-Laid Patch (BP-PLP) e Signed
¢ Non-Wheel Path (LC-NWP) | Rutting (RT) = Evidence of Spring
Approx. Depth: __ ~> Slough Area
Transverse Cracking: Shoving (SV) ) e  Water Present
e Depressed (TC-D) e Spring
s Tenting (TC-T) Miscellaneous Defects: e Cattails
_ h Water Pumping (WP) ¢ Location of Slough Area
Approx. Crack Spacing: /& Area of Greatest Distress (AGD) e Right (SA-R)
e Location o Left(SA-L)
Last Date of Crack Seal: . ¢ Possible Cause(s) of Distress(es)
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APPENDIX E

LAB RESULTS



Linear Laboratory Analysis

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

Page 1 of 16

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 77 776 775 773

Reference Pt + Feet 0+0500 0+1500 0+2500 0+3500

Distance From CenterLine (Ft.) Rt 24 SB Rt 24 SB Rt 24 SB Rt 24 SB

Depth, Ft. 0.8-5.0 0.8-5.0 0.8-5.0 0.7-3.0

Field Sample No. 777 776 775 773

% Pass. 3/8" Sieve 100 100 100

% Pass. No. 4 Sieve 99 100 99

% Pass. No. 10 Sieve 97 99 0 97

% Coarse Sand (-No. 10 + No. 40) 3 1 3

% Fine Sand (-No. 40 + No. 200) 22 32 0 13

% Silt (0.074 - 0.005 mm) 52 46 0 59

% Clay (-0.005 mm) 20 21 0 22

Liquid Limit (-No. 40) 28 32 0 31

Plasticity Index (-No. 40) 7 11 NP 9

Plastic Limit 22 21 0 22

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

Textural Class SLTY CLY LM CLY LM SLTY CLY LM

Soil Class (AASHTO M-145) A-4(3) A-6(6) A-4(6)

Frost Class F4 F4 F4

Optimum Moisture (%) 11.2 12.6 12.2

Maximum Dry Density (pcf) 122.0 118.2 121.3

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 8.1 1 | 4.2 1 | 5.0 | 6.2
2 | 18.0 2 | 15.3 2 | 19.0 | 18.5
3 | 22.3 3 | 155 3 | 18.6 | 26.7
4 | 22.8 4 | 19.1 4 | 20.4 17.2
5 | 23.6 5 | 23.6 5 | 25.9

Avg. Moisture of Sample Depth 19.0 155 17.8

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 1/4/2016



Linear Laboratory Analysis

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

Page 2 of 16

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN
Comments Sample 781 can be found in report # 21
Lab Number 774 772 771 770
Reference Pt + Feet 0+3500 0+4108 0+4305 0+4388
Distance From CenterLine (Ft.) Rt 24 SB Rt 12 SB Rt 12 SB Rt 12 SB
Depth, Ft. 3.0-5.0 0.8-5.0 0.8-5.0 0.7-5.0
Field Sample No. 774 772 771 770
% Pass. 3/8" Sieve 100 100 100
% Pass. No. 4 Sieve 99 100 100
% Pass. No. 10 Sieve 97 100 100
% Coarse Sand (-No. 10 + No. 40) 5 1 2
% Fine Sand (-No. 40 + No. 200) 24 43 32
% Silt (0.074 - 0.005 mm) 46 40 43
% Clay (-0.005 mm) 22 16 23
Liquid Limit (-No. 40) 27 0 31
Plasticity Index (-No. 40) 7 NP 9
Plastic Limit 20 0 21
Soil Color BRN BRN BRN BRN
Textural Class CLY LM LM CLY LM
Soil Class (AASHTO M-145) A-4(3) A-4(0) A-4(4)
Frost Class F4 F4 F4
Optimum Moisture (%) 11.7 11.6 125
Maximum Dry Density (pcf) 121.9 119.1 119.8
% Organic Content
Depth (Ft.) | Moisture (%) \ | 28.6 2 | 11.7 2 | 22.4 2 | 20.3
| 30.9 3 | 19.3 3 | 21.8 3 | 19.3
Avg. Moisture of Sample Depth 29.7 4 | 20.1 4 | 18.3 4 | 26.9
5 | 22.3 5 | 17.4 5 | 28.3
18.3 20.0 23.7

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 1/4/2016
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Linear Laboratory Analysis e =o

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

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 769 768 767 766

Reference Pt + Feet 0+4500 1+0500 1+1500 1+2500

Distance From CenterLine (Ft.) Rt 12 SB Rt 24 SB Rt 24 SB Rt 24 SB

Depth, Ft. 0.8-5.0 0.8-5.0 0.8-5.0 0.8-5.0

Field Sample No. 769 768 767 766

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 100 100

% Pass. No. 10 Sieve 99 98

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

% Fine Sand (-No. 40 + No. 200) 6 37

% Silt (0.074 - 0.005 mm) 71 39

% Clay (-0.005 mm) 21 21

Liquid Limit (-No. 40) 32 27

Plasticity Index (-No. 40) 8 6

Plastic Limit 24 21

Soil Color BRN BRN/BLK BRN BRN

Textural Class SLTY CLY LM CLY LM

Soil Class (AASHTO M-145) A-4(8) A-4(1)

Frost Class F4 F4

Optimum Moisture (%) 13.4 12.0

Maximum Dry Density (pcf) 116.6 121.3

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 2 | 14.6 1 | 54 1 | 8.8 1 | 7.5
3 | 16.9 2 | 20.5 2 | 25.6 2 | 20.9
4 | 19.7 3 | 20.2 3 | 23.7 3 | 22.5
5 | 22.7 4 | 21.3 4 | 21.2 4 | 22.8

Avg. Moisture of Sample Depth 18.4 5 | 21.0 5 | 20.3 5 | 20.7

17.7 19.9 18.9

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 1/4/2016



Linear Laboratory Analysis

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

Page 4 of 16

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 765 764 722 721

Reference Pt + Feet 1+3500 1+4500 10+0000 10+1000

Distance From CenterLine (Ft.) Rt 24 SB Rt 39 SB Rt 24 SB Rt 24 SB

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

Field Sample No. 765 764 722 721

% Pass. 3/8" Sieve 100 100 100

% Pass. No. 4 Sieve 100 100 100

% Pass. No. 10 Sieve 99 100 100

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

% Fine Sand (-No. 40 + No. 200) 5 62 52

% Silt (0.074 - 0.005 mm) 70 19 30

% Clay (-0.005 mm) 23 19 17

Liquid Limit (-No. 40) 32 0 0

Plasticity Index (-No. 40) 8 NP NP

Plastic Limit 23 0 0

Soil Color BRN BRN BRN BRN

Textural Class SLTY CLY LM SNDY LM SNDY LM

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

Frost Class F4 F3 F3

Optimum Moisture (%) 13.1 9.5 9.8

Maximum Dry Density (pcf) 117.2 123.3 122.6

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 6.2 1 | 4.9 1 | 14.3 1 | 7.3
2 | 25.0 2 | 18.0 2 | 17.8 2 | 13.6
3 | 23.0 3 | 18.6 3 | 17.3 3 | 14.4
4 | 24.1 4 | 20.4 4 | 14.2 4 | 5.2
5 | 20.8 5 | 18.9 5 | 17.0 5 | 17.8

Avg. Moisture of Sample Depth 19.8 16.1 16.0 11.6

Scott W. Wutzke, Testing Lab Supervisor

Date Printed: 1/4/2016
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Linear Laboratory Analysis e=o

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

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 720 719 718 717

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

Distance From CenterLine (Ft.) Rt 24 SB Rt 24 SB Rt 24 SB Rt 24 SB

Depth, Ft. 0.8-5.0 0.8-5.0 0.8-5.0 09-5.0

Field Sample No. 720 719 718 717

% Pass. 3/8" Sieve 100

% Pass. No. 4 Sieve 100

% Pass. No. 10 Sieve 100

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

% Fine Sand (-No. 40 + No. 200) 87

% Silt (0.074 - 0.005 mm) 6

% Clay (-0.005 mm) 7

Liquid Limit (-No. 40) 0

Plasticity Index (-No. 40) NP

Plastic Limit 0

Soil Color BRN BRN BRN BRN

Textural Class SND

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

Frost Class F2

Optimum Moisture (%) 11.3

Maximum Dry Density (pcf) 108.6

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 7.1 1 | 6.6 1 | 11.0 1 | 10.2
2 | 14.3 2 | 17.2 2 | 17.6 2 | 435
3 | 13.2 3 | 16.1 3 | 17.2 3 | 21.6
4 | 18.1 4 | 16.1 4 | 18.9 4 | 19.0
5 | 22.3 5 | 17.0 5 | 20.4 5 | 18.6

Avg. Moisture of Sample Depth 15.0 14.6 17.0 22.6

Scott W. Wutzke, Testing Lab Supervisor

Date Printed: 1/4/2016
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Linear Laboratory Analysis aene

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

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 716 715 763 762

Reference Pt + Feet 11+1000 11+1586 2+0500 2+1367

Distance From CenterLine (Ft.) Rt 24 SB Rt 24 SB Rt 24 SB Rt 24 SB

Depth, Ft. 09-5.0 0.8-5.0 0.7-5.0 0.8-5.0

Field Sample No. 716 715 763 762

% Pass. 3/8" Sieve 100 100 100

% Pass. No. 4 Sieve 100 100 100

% Pass. No. 10 Sieve 100 99 99

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

% Fine Sand (-No. 40 + No. 200) 73 15 20

% Silt (0.074 - 0.005 mm) 14 54 47

% Clay (-0.005 mm) 13 29 31

Liquid Limit (-No. 40) 0 38 29

Plasticity Index (-No. 40) NP 17 10

Plastic Limit 0 21 20

Soil Color BRN BRN/BLK BRN/BLK BRN

Textural Class SNDY LM SLTY CLY LM CLY

Soil Class (AASHTO M-145) A-2-4(0) A-6(14) A-4(6)

Frost Class F3 F3 F4

Optimum Moisture (%) 10.2 13.2 11.6

Maximum Dry Density (pcf) 121.2 117.3 122.7

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 8.9 1 | 9.8 1 | 11.8 1 | 12.7
2 | 15.5 2 | 15.4 2 | 16.2 2 | 18.0
3 | 16.5 3 | 18.4 3 | 16.0 3 | 20.8
4 | 16.7 4 | 21.4 4 | 25.8 4 | 21.6
5 | 15.4 5 | 16.7 5 | 31.2 5 | 22.6

Avg. Moisture of Sample Depth 14.6 16.3 20.2 19.2

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 1/4/2016
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Linear Laboratory Analysis were

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

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 761 760 759 758

Reference Pt + Feet 2+2500 2+3500 2+4500 3+0500

Distance From CenterLine (Ft.) Rt 24 SB Rt 24 SB Rt 24 SB Rt 24 SB

Depth, Ft. 0.8-5.0 0.8-5.0 0.8-5.0 0.6-5.0

Field Sample No. 761 760 759 758

% Pass. 3/8" Sieve 100

% Pass. No. 4 Sieve 100

% Pass. No. 10 Sieve 0 99 0

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

% Fine Sand (-No. 40 + No. 200) 0 21 0

% Silt (0.074 - 0.005 mm) 0 54 0

% Clay (-0.005 mm) 0 23 0

Liquid Limit (-No. 40) 0 29 0

Plasticity Index (-No. 40) NP 9 NP

Plastic Limit 0 19 0

Soil Color BRN BRN BRN BRN/GRY/BLK

Textural Class SLTY CLY LM

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

Frost Class F4

Optimum Moisture (%) 11.6

Maximum Dry Density (pcf) 122.7

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 11.3 1 | 12.5 1 | 7.9 1 | 7.3
2 | 19.5 2 | 18.3 2 | 17.0 2 | 20.2
3 | 24.6 3 | 16.3 3 | 17.7 3 | 20.4
4 | 18.7 4 | 16.4 4 | 16.4 4 | 117.7
5 | 17.7 5 | 17.4 5 | 15.7 5 | 20.7

Avg. Moisture of Sample Depth 18.4 16.2 14.9 37.3

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 1/4/2016
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Linear Laboratory Analysis ese

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

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 757 756 755 754

Reference Pt + Feet 3+1500 3+2500 3+3500 3+4500

Distance From CenterLine (Ft.) Rt 24 SB Rt 24 SB Rt 24 SB Rt 24 SB

Depth, Ft. 0.8-5.0 0.8-5.0 0.8-5.0 0.8-5.0

Field Sample No. 757 756 755 754

% Pass. 3/8" Sieve 100

% Pass. No. 4 Sieve 100

% Pass. No. 10 Sieve 100

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

% Fine Sand (-No. 40 + No. 200) 66

% Silt (0.074 - 0.005 mm) 19

% Clay (-0.005 mm) 15

Liquid Limit (-No. 40) 0

Plasticity Index (-No. 40) NP

Plastic Limit 0

Soil Color BRN BRN BRN BRN

Textural Class SNDY LM

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

Frost Class F3

Optimum Moisture (%) 10.6

Maximum Dry Density (pcf) 118.3

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 5.5 1 | 7.0 1 | 6.1 1 | 9.5
2 | 13.9 2 | 145 2 | 17.2 2 | 12.5
3 | 15.1 3 | 14.8 3 | 16.0 3 | 12.8
4 | 16.9 4 | 16.8 4 | 215 4 | 13.4
5 | 21.2 5 | 17.3 5 | 19.1 5 | 12.7

Avg. Moisture of Sample Depth 14.6 14.1 16.0 121

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 1/4/2016
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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-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 753 752 751 750

Reference Pt + Feet 4+0470 4+1500 4+2500 4+3500

Distance From CenterLine (Ft.) Rt 24 SB Rt 24 SB Rt 24 SB Rt 24 SB

Depth, Ft. 0.8-5.0 0.8-5.0 0.8-5.0 0.8-5.0

Field Sample No. 753 752 751 750

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 100 100

% Pass. No. 10 Sieve 100 99

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

% Fine Sand (-No. 40 + No. 200) 70 38

% Silt (0.074 - 0.005 mm) 16 38

% Clay (-0.005 mm) 13 23

Liquid Limit (-No. 40) 0 25

Plasticity Index (-No. 40) NP 6

Plastic Limit 0 20

Soil Color BRN BRN BRN BRN

Textural Class SNDY LM CLY LM

Soil Class (AASHTO M-145) A-2-4(0) A-4(1)

Frost Class F3 F4

Optimum Moisture (%) 11.1 10.9

Maximum Dry Density (pcf) 114.8 124.3

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 7.1 1 | 7.5 1 | 6.4 1 | 5.0
2 | 18.5 2 | 17.0 2 | 16.4 2 | 17.6
3 | 11.3 3 | 15.6 3 | 19.5 3 | 17.4
4 | 10.3 4 | 16.2 4 | 66.0 4 | 19.0
5 | 11.2 5 | 14.6 5 | 16.3 5 | 17.5

Avg. Moisture of Sample Depth 11.7 14.2 24.9 15.3

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 1/4/2016
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Linear Laboratory Analysis e e

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

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 749 748 747 746

Reference Pt + Feet 4+4500 5+0500 5+1500 5+2500

Distance From CenterLine (Ft.) Rt 24 SB Rt 24 SB Rt 24 SB Rt 24 SB

Depth, Ft. 0.1-5.0 0.8-5.0 09-5.0 0.8-5.0

Field Sample No. 749 748 747 746

% Pass. 3/8" Sieve 100

% Pass. No. 4 Sieve 100

% Pass. No. 10 Sieve 100 0

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

% Fine Sand (-No. 40 + No. 200) 51 0

% Silt (0.074 - 0.005 mm) 33 0

% Clay (-0.005 mm) 15 0

Liquid Limit (-No. 40) 0 0

Plasticity Index (-No. 40) NP NP

Plastic Limit 0 0

Soil Color BRN BRN BRN BRN

Textural Class SNDY LM

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

Frost Class F3

Optimum Moisture (%) 11.2

Maximum Dry Density (pcf) 119.7

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 5.2 1 | 5.0 1 | 3.3 1 | 12.1
2 | 13.7 2 | 13.9 2 | 12.5 2 | 16.3
3 | 14.6 3 | 19.2 3 | 14.6 3 | 11.9
4 | 14.0 4 | 20.8 4 | 18.9 4 | 12.3
5 | 13.7 5 | 15.6 5 | 15.4 5 | 13.0

Avg. Moisture of Sample Depth 12.2 14.9 12.9 13.1

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 1/4/2016
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Linear Laboratory Analysis wenne

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

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 745 744 743 742

Reference Pt + Feet 5+3500 5+4500 6+0500 6+1500

Distance From CenterLine (Ft.) Rt 24 SB Rt 24 SB Rt 24 SB Rt 24 SB

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

Field Sample No. 745 744 743 742

% Pass. 3/8" Sieve 100

% Pass. No. 4 Sieve 100

% Pass. No. 10 Sieve 100

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

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

% Silt (0.074 - 0.005 mm) 45

% Clay (-0.005 mm) 24

Liquid Limit (-No. 40) 28

Plasticity Index (-No. 40) 8

Plastic Limit 20

Soil Color BRN/GRY/BLK BRN BRN BRN

Textural Class CLY LM

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

Frost Class F4

Optimum Moisture (%) 11.2

Maximum Dry Density (pcf) 122.7

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 9.7 1 | 3.8 1 | 4.0 1 | 3.7
2 | 14.7 2 | 22.1 2 | 9.8 2 | 12.4
3 | 17.6 3 | 13.1 3 | 12.0 3 | 13.4
4 | 215 4 | 14.2 4 | 25.1 4 | 59
5 | 26.6 5 | 14.3 5 | 19.5 5 | 17.0

Avg. Moisture of Sample Depth 18.0 135 14.1 10.4

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 1/4/2016
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Linear Laboratory Analysis enee

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

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 741 740 739 738

Reference Pt + Feet 6+2500 6+3500 6+4500 7+0500

Distance From CenterLine (Ft.) Rt 24 SB Rt 24 SB Rt 24 SB Rt 24 SB

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

Field Sample No. 741 740 739 738

% Pass. 3/8" Sieve 100 100

% Pass. No. 4 Sieve 100 99

% Pass. No. 10 Sieve 99 96

% Coarse Sand (-No. 10 + No. 40) 1 4

% Fine Sand (-No. 40 + No. 200) 56 11

% Silt (0.074 - 0.005 mm) 22 61

% Clay (-0.005 mm) 21 20

Liquid Limit (-No. 40) 0 33

Plasticity Index (-No. 40) NP 10

Plastic Limit 0 24

Soil Color BRN BRN BRN BRN

Textural Class SNDY CLY LM SLTY CLY LM

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

Frost Class F3 F4

Optimum Moisture (%) 10.0 12.1

Maximum Dry Density (pcf) 1255 121.7

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 6.3 1 | 54 1 | 14.1 1 | 6.4
2 | 13.2 2 | 16.0 2 | 17.1 2 | 6.1
3 | 15.8 3 | 16.2 3 | 14.8 3 | 16.7
4 | 18.0 4 | 16.4 4 | 12.7 4 | 23.8
5 | 24.2 5 | 15.8 5 | 15.1 5 | 26.3

Avg. Moisture of Sample Depth 15.6 14.0 14.7 15.9

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 1/4/2016



Linear Laboratory Analysis

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

Page 13 of 16

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN
Comments Sample 781 can be found in report # 21
Lab Number 736 737 735 734
Reference Pt + Feet 7+1500 7+1500 7+2500 7+3500
Distance From CenterLine (Ft.) Rt 24 SB Rt 24 SB Rt 24 SB Rt 24 SB
Depth, Ft. 0.8-35 35-5.0 0.8-5.0 0.8-5.0
Field Sample No. 736 737 735 734
% Pass. 3/8" Sieve 100
% Pass. No. 4 Sieve 99
% Pass. No. 10 Sieve 98
% Coarse Sand (-No. 10 + No. 40) 2
% Fine Sand (-No. 40 + No. 200) 68
% Silt (0.074 - 0.005 mm) 9
% Clay (-0.005 mm) 19
Liquid Limit (-No. 40) 0
Plasticity Index (-No. 40) NP
Plastic Limit 0
Soil Color BRN BRN/GRY/BLK BRN BRN
Textural Class SNDY LM
Soil Class (AASHTO M-145) A-2-4(0)
Frost Class F3
Optimum Moisture (%) 9.6
Maximum Dry Density (pcf) 124.8
% Organic Content
Depth (Ft.) | Moisture (%) ‘ | 6.7 4 | 13.2 1 | 6.2 1 | 6.5
| 12.6 5 | 21.4 2 | 12.9 2 | 17.7
| 13.6 17.3 3 | 12.9 3 | 15.2
Avg. Moisture of Sample Depth 10.9 4 | 214 4 | 18.6
5 | 24.7 5 | 18.9
15.6 15.4

Scott W. Wutzke, Testing Lab Supervisor

Date Printed: 1/4/2016
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Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 733 732 731 730

Reference Pt + Feet 7+4500 8+0500 8+1378 8+2500

Distance From CenterLine (Ft.) Rt 38 SB Rt 24 SB Rt 24 SB Rt 24 SB

Depth, Ft. 09-5.0 0.8-5.0 0.8-5.0 0.7-5.0

Field Sample No. 733 732 731 730

% Pass. 3/8" Sieve 100 100 100

% Pass. No. 4 Sieve 100 100 100

% Pass. No. 10 Sieve 100 100 99

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

% Fine Sand (-No. 40 + No. 200) 48 68 61

% Silt (0.074 - 0.005 mm) 24 15 17

% Clay (-0.005 mm) 26 17 21

Liquid Limit (-No. 40) 24 0 0

Plasticity Index (-No. 40) 9 NP NP

Plastic Limit 16 0 0

Soil Color BRN BRN BRN BRN

Textural Class SNDY CLY LM SNDY LM SNDY CLY LM

Soil Class (AASHTO M-145) A-4(1) A-2-4(0) A-4(0)

Frost Class F3 F3 F3

Optimum Moisture (%) 1.9 9.7 10.2

Maximum Dry Density (pcf) 126.3 121.4 123.4

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 21.8 1 | 54 1 | 51 1 | 5.8
2 | 14.3 2 | 19.2 2 | 9.2 2 | 14.5
3 | 14.2 3 | 14.4 3 | 15.0 3 | 17.5
4 | 15.2 4 | 14.0 4 | 16.7 4 | 10.1
5 | 8.0 5 | 14.7 5 | 17.1 5 | 19.8

Avg. Moisture of Sample Depth 14.7 13.6 12.6 13.6

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 1/4/2016
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Department of Transportation, Materials and Research Division
300 Airport Road, Bismarck ND 58504 (701) 328-6900

Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 729 728 727 726

Reference Pt + Feet 8+3500 8+4500 9+0500 9+1500

Distance From CenterLine (Ft.) Rt 24 SB Rt 24 SB Rt 24 SB Rt 24 SB

Depth, Ft. 0.7-5.0 0.8-5.0 0.6-5.0 0.8-5.0

Field Sample No. 729 728 727 726

% Pass. 3/8" Sieve 100 0 100

% Pass. No. 4 Sieve 100 0 99

% Pass. No. 10 Sieve 100 0 99 0

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

% Fine Sand (-No. 40 + No. 200) 39 80 0

% Silt (0.074 - 0.005 mm) 39 9 0

% Clay (-0.005 mm) 21 9 0

Liquid Limit (-No. 40) 22 0 0

Plasticity Index (-No. 40) 4 NP NP

Plastic Limit 18 0 0

Soil Color BRN BRN BRN BRN

Textural Class CLY LM SND

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

Frost Class F4 F2

Optimum Moisture (%) 9.9 9.9

Maximum Dry Density (pcf) 125.1 1154

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 7.4 1 | 10.9 1 | 7.0 1 | 8.8
2 | 14.3 2 | 12.8 2 | 11.8 2 | 17.3
3 | 15.9 3 | 13.4 3 | 12.3 3 | 18.0
4 | 16.6 4 | 15.0 4 | 15.3 4 | 17.2
5 | 19.1 5 | 15.3 5 | 15.9 5 | 16.7

Avg. Moisture of Sample Depth 14.6 135 12.5 15.6

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 1/4/2016
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Report Number SS-22-2015 Date Reported 6/17/2015 District Bismarck
County RICHLAND Submitted By  Naumann Project Number 1M-8-029(159)000
AASHTO Test Method PCN

Comments Sample 781 can be found in report # 21

Lab Number 725 724 723

Reference Pt + Feet 9+2500 9+3500 9+4000

Distance From CenterLine (Ft.) Rt 24 SB Rt 24 SB Rt 24 SB

Depth, Ft. 0.8-5.0 0.8-5.0 0.8-5.0

Field Sample No. 725 724 723

% Pass. 3/8" Sieve 100

% Pass. No. 4 Sieve 100

% Pass. No. 10 Sieve 99

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

% Fine Sand (-No. 40 + No. 200) 65

% Silt (0.074 - 0.005 mm) 14

% Clay (-0.005 mm) 19

Liquid Limit (-No. 40) 0

Plasticity Index (-No. 40) NP

Plastic Limit 0

Soil Color BRN BRN BRN

Textural Class SNDY LM

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

Frost Class F3

Optimum Moisture (%) 9.9

Maximum Dry Density (pcf) 122.3

% Organic Content

Depth (Ft.) | Moisture (%) ‘ 1 | 7.6 1 | 5.6 1 | 6.2
2 | 13.8 2 | 20.9 2 | 70.0
3 | 13.4 3 | 16.8 3 | 18.3
4 | 15.3 4 | 16.7 4 | 20.4
5 | 14.8 5 | 18.9 5 | 23.4

Avg. Moisture of Sample Depth 13.0 15.8 27.6

Scott W. Wutzke, Testing Lab Supervisor

Date Printed: 1/4/2016



MOISTURE-DENSITY RELATIONS OF S0ILS
Horth Dakota Department OFf Transportation, Materials & Research Division
SEN 10063 (Rev. 03-2006}

Project No. PCN Station Depth Below Grade
SIM-8-028(1513000
Offset From Centerline Type of Soil
AASTHO Designation | Date
T-180 1212412015 718
Density Test Count 8
Determination No. 1 2 3 4 5 6
A Volume of Mold cu. fi 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
1bs. 8.22 841 8.80 8,77 8.92 879
¢ Weight of Mold Ibs. 4.39 4.39 4,39 4,39 4,39 4.38
D Weight of Compacted Soll =B - C ibs. 3.83 4.02 4.21 4.39 4.53 4. 41
E  WetDensity=D/A Ibs fou ft. 1155 121.0 126.9 132.2 1366 1327
F o Dry Density = (E x 100)/ (100 + L) Ibs /cu.ft. 110.8 114.2 118.0 1214 122.8 147.3
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 1 2 3 4 5 &
G Wet Weight / Container grams 170.2 152.3 148.0 163.0 160.2 158.9
Dry Weight / Corttainer grams 1648 1459 141.2 1624 147.8 144 .8
i Moisture Loss = G - H grams 54 6.4 7.8 10.6 12.4 14.1
J  Tare Weight of Container grams 38.8 37.3 37.1 368.7 371 371
K DrySoit=H-J grams 128.2 108.6 104.1 1157 110.7 107.7
L %Moisture = (1/ ) x 100 % 4.2% 5.9% 7.5% 9.2% 11.2% 13.1%
ASTM D4643 AASHTO T217 or T265 Tested by: tv
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MOISTURE-DENSITY RELATIONS OF 80ILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006})

Project No. PCN Station Depth Below Grade
SiM-8-023(151)000
Offset From Centerline Type of Soil
AASTHO Designation Date ’
T-180 1212112015 718
Density Test Count 7
Determination No. 1 2 3 4 5 g
A Volume of Mold cu. ft ; 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.08 8.18 8.24 834 8.46 8.47
C Weight of Mold Ibs. 439 4.39 4.39 4.38 4.39 4.39
0 Weight of Compacted Soil =B - C ibs. 369 376 3.85 3.98 4.08 4,09
E  WetDensity=D/A ths /o ft. 111.2 113.2 116.0 119.2 122.8 123.1
F Dry Density = (E x 100}/ (180 + L) ibs./ou.ft. 106.7 4106.8 187.5 108.6 109.6 107.7
HMoisture Content AASHTO T99 or T180 Tested by:
Container No. b ] 10 11 12 13
G Wet Weight / Container grams 1572 157.3 165.2 169.0 166.8 178.7
H  Dry Weight/ Container grams 152.3 150.5 155.8 157.3 152.9 161.0
I Moisture Loss = G - H grams 4.9 6.8 9.4 117 13.9 17.7
Tare Weight of Container grams 37.0 37.2 3687 37.2 36.8 A7.1
K DrySoil=H-J grams 115.3 113.3 119.1 120.1 116.0 123.9
L %Moisture = (1 / K) x 100 % 4.2% 8.0% 7.9% 9.7% 12.0% 14.3%
ASTM D4643 AASHTO T217 or T2685 Tested by: v
Moeisture Density Relationship ‘
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2008}

Project No, PCN Station Depth Below Grade
Si-8-029(1511000 )
Offset From Centerline Type of Soil
AASTHO Designation Date )
T-180 4212112015 721
Density Test Count 5
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
ibs. 8.28 8,55 8.73 8.95 8.85
G Weight of Mold ibs. 4.39 4.39 4.39 439 4.39 4 39
D Weight of Compacted Soil=B - C ibs. 3.90 4.16 4.34 4.57 4.46
E  WetDensity=D/A s jou.ft. 117.3 1254 130.7 137.6 134.5
F Ory Density = (E x 100} 7 (100 + L) fos.fou fi. 112.7 117.9 120.8 124.7 119.6] #VALUE!
WMoisture Content AASHTO T99 or T180 Tested by:
Container No. 14 15 18 17 18

G Wet Weight / Container arams 176.2 155.8 154.1 1435 152.1

Dry Weight / Container grams 1707 148.7 145.2 133.5 138.4
i Moisture Loss = G - H grams 55 7.1 8.8 10.0 12.7
J  Tare Weight of Container grams 7.9 37.3 37.2 36.8 37.1
K DrySoil=#H-J grams 132.8 111.4 108.0 96.7 102.3
L %Moisture = (1/K) x 100 % 4.1% 6.4% 8.2% 10.3% 12.4%
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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
SIM-8-029(151)000
Offset From Centerfine Type of Soil
AASTHO Designation Date
T-180 1212112018 722
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
ibs. _8.28] 854 870 8.94 8.81
. Weight of Mold ibs. 4,38 4,39 439 4,38 4 38 4.30
D Weight of Compacted Soil = B - C ios. 3.87 4.15 4 41 4.55 4.43
E  WetDensity=D/A los Jou ft. 118.7 1251 132.8 137.2 133.3
F DryDensity = (E x 100}/ (100 + L) 1bs. /o ft. 111.8 117.7 122.8 123.9 118.2] #VALUE]
Moisture Content AASHTO T99 or T180 Tested by
Container No. 19 20 24 22 23
G Wet Weight / Container grams 1717 16231 1‘54‘4 149.0 169.5
H Dry Weight / Container grams 186.1 154.2 1453 138.2 154.5
i Moisture Loss = G - H grams 586 7.4 9.1 10.8 15.0
J  Tare Weight of Container grams 371 38.5 37.1 37.0 37.4
K DrySoii=H-J grams 129.0 118.4 108.2 101.2 117.1
L %DMoisture = (1/ K) x 100 % 4.3% 8.3% 8.4% 10.7% 12.8%
ASTM D4643 AASHTO T217 or T265 Tested by: v
Moisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF sQiLs
Morth Dakota Department OF Transportation, Materials 8 Research Division
SFN 10083 (Rev. 03-2006)

Project No. PCHN Station Depth Below Grade
SIM-8-029(151)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1212112015 723
Density Test Count 5
Determination No. 1 2 2 4 5 5
A Volume of Mold cu. fi. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.26 8.51 8.72 8.94 8.84
C Weight of Mold ibs. 4.39 439 4.39 4,39 4,38 4.39
D Weight of Compacted Soil =B - C ibs. 3.87 412 4.34 4,55 4.45
E  WeiDensity=D/A ibs./ou fi. 116.6 124.0 130.6 137.2 134.0
F Dry Density = (E x 100) / {100 + L) 1bs./ou . 112.0 116.8 120.8 124.3 118.89] #VALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 24 25 268 27 28
G Wet Weight / Container grams 164.8 1559 144.3 155.8 158.0
H  Dry Weight / Container grams 1598 149.0 136.1 144.6 144.4
| Moisture Loss =G - H grams 50 6.9 8.2 11.2 13.6
J  Tare Weight of Container grams 372 37.2 35.9 36.7 37.2
K DrySoil=H-J grams 122.6 111.8 99.2 107.9 107.2
L Y%Moisture = 1/ K) x 100 % 4.1% 6.2% 8.3% 10.4% 12.7%
ASTM D4643 AASHTO T217 or 7265 Tested by: v
Meisture Density Relationship \
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MOISTURE-DENSITY RELATIONS OF 80ILS
North Dakota Department Of Transportation, Materiais & Research Division
SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
SiM-8-0290181)000 ‘
Offset From Centerline Type of Soil
AASTHC Designation Date
T-180 1212112015 727
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. 813 8,30 8.47 8.56
C Weight of Mold fbs. 439 4.39 4,38 4,39 4,39 4 .39
D Weight of Compacted Soil =B - C ibs, 3.75 3.91 4.08 4.17
E  WetDensity=0/A 1os /ou f. 112.9 117.7 122.9 125.6
F Dry Density = {(E x 100} / {100 + L) s Jou it 108.9 112.2 114.9 118,21 #VALUE] #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 28 30 31 32
G__Wet Weight / Container grams| 1728 149.3 146.1 154.1
H  Dry Weight / Container grams 169.2 144.1] 139,0 144 4
I Moisture Loss = G - H grams 3.6 52 7.1 97
J Tare Weight of Container grams 37.2 37.1 37.0 36.9
K DrySoil=H-J grams 132.0 107.0 102.0 107.5
L %Moisture = (I/K) x 100 % 2.7% 4.9% 7.0% 9.0%
ASTM D4843 AASHTO T217 or T265 Tested by tv o
Meistare Density Relationship \
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MOISTURE-DENSITY RELATIONS OF S0OILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev, 03-2008)

Project No. PCHN Station Depth Below Grade
SiM-8-029(1513000 .
Offsat From Centerline Type of Soil
AASTHO Designation Date
T-180 1212112015 729
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
ibs. B.47 8.72 8.97 8.95
C  Weight of Mold s, 4.39 4.39 4.39 4,39 4.39 4.38
D Weight of Compacted Soll =8 - C 1bs. 4.08 4.33 4.58 4.58
E  WetDensity=D/A Ibs Jou.ft. 122.9 130.3 138.0 137.3
¥ Dry Density = (E x 100} / (100 + L) ibs /o ft, 116.3 121.2 126.0 122.81 #VALUE! #VALUE!
Moisture Content AASHTO T8¢ or T180 Tested by
Container No. 33 34 35 36
G Wet Weight / Container grams 166.0]. 156.7 161.9 158.8
Dry Weight / Container grams 1894 148.4 181,14 148.9
i Moisture Loss = G - H grams 8.9 8.3 10.8 12.9
J  Tare Weight of Container grams 371 38.0 37.5 37.2
K DrySoit=H-J grams 122.0 1104 113.8 108.7
L %Moisture = (1/ K) x 100 % 57% 7.5% 9.5% 11.9%
ASTM D4643 AASHTO T217 or 7265 Tested by o
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MOISTURE-DENSITY RELATIONS OF 80ILS
North Dakota Department OF Transportation, Materials & Research Division

SFN 10063 (Rev, 03-2006)

Project No. PCN Station Depth Below Grade
SiM-8-029(151)000 gD
Offset From Centerline Type of Soil
AASTHO Designation Date ‘
T-180 1212202015 731
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
1bs. 8.53 8.74 8.89 8.80
C  Weight of Mold ibs. 4,38 4,38 4,38 4.38 4,38 4.38
D Weight of Compacted Soil=B - C ibs. 415 4,38 4,51 452
E  WetDensity=D/A Ibs.Jeu. B, 124.9 131.2 135.9 136.1
F Dry Density = (E x 100}/ (100 + L) lbs. fouft. 116.8 1211 123.4 1217 #VALUE! EVALUE!
Moisture Content AASHTO T99 or T180 Tested by;
Container No. 37 38 38 40

G Wet Weight / Container grams 1447 4481 144.0 148.4

Diry Weight / Container gramsl’ 1377 - 1368 1342 136.6
I Moisture Loss = G - H grams 7.0 83 9.8 11.8
J  Tare Weight of Container grams 37.3 36.9 37.5 37.1
K DrySoll=H-J grams 100.4 99.9 96.7 99.5
L %Moisture = 1/ K) x 100 Yo 7.0% 8.3% 10.1% 11.9%

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

SFN 10083 (Rev. 03-2006})

iject No. PCN Station Depth Below Grade
SIN-8-029(1513000
Offset From Centerline Type of Soll
AASTHO Designation Dka‘ge ]
T-180 1212120158 732
Density Test Count ‘ 5
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
bs. 8§43 860 8.73 887 8.81
¢ weight of Mold ibs. 4.38 4.38 438 438 4.38 4.38
D Weight of Compacted Soil =B - C ibs. 4.04 4.22 4.34 4.49 4.42
E  WelDensity=D/A ibs./ou.ft. 121.8 127.0 130.8 135.2 133.3
F Dry Density = (E x 100} / (100 + L} ibs /o ft, 118.8 118.5 120.4 122.5 118.8) #FVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 49 42 43 44 45

G Wet Weight / Container grams 1507 1368 143.9 143.4 156.8

Dry Weight / Container grams 144.8 129.9 1354 133.4 143.9
{ Moisture Loss = G- H grams 59 8.7 85 10.0 12.9
J  Tare Weight of Conlainer grams 37.2 3687 37.0 27.0 37.6
K DrySoil=H-J grams 107.6 93.2 98.4 98.4 106.3
L %Moisture = (1/K) x 100 % 5.5% 7.2% 8.6% 10.4% 12.1%
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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
SIM-8-029{151000
Offset From Centerline Type of Soit
AASTHO Designation Daie
T-180. ‘ A22112016 733
Density Test Count 4
Determination No. 1 2 3 4 5 5
A Volume of Mold cu. f. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
st 867, 8.95 9.05 8.91
¢ Weight of Mold s, CA3G 4.39 4,39 4.39 4.39 4,39
D Weight of Compacted Soii= B - C lbs. 4.28 4.56 4.66 4.52
E  WetDensity=D/A tbs /ou.ft. 128.8 137.2 140.4 138.2
F Dry Density = (E x 100) / (100 + L) ibs /ou . 118.8 125.0 126.1 120.3] #VALUE! #YALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 46 47 48 49
G__ Wet Weight / Container grams 162.2 156.9 160.3 150.2
Dry Weight / Container grams 1528 146.2 147.7 137.0
| Moisture Loss =G - H grams 9.8 10.7 12.68 13.2
J  Tare Weight of Container grams 37.1 37.0 37.1 37.3
K DrySoll=H-J grams 115.5 109.2 110.6 99.7
L %Moisture = (1/K) x 100 % 8.3% 9.8% 11.4% 13.2%
ASTM D4643 AASHTO T217 or T265 Tested by: v
haisture Density Relationship
13ro
1360 A
1158
. 140 / Max Dry Density
i 1o 7 N 126.3 bs/cutt.
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é‘ 1210
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFM 10063 (Rev. §3-2008)

Project No. PCN Station Depth Below Grade

SiM-8-028(1513000 :

Offset From Centerline Type of Soil

AASTHO Designation Date

T-180 1212202018 736
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
ibs, 8,54 8.82 8.85 8.84

C  Weight of Mold lbs. 4.38 4,38 4,38 4,38 4.38 4.38

D Weight of Compacted Scil =B - C ibs. 416 4.44 4.57 4.45

E  WetDensity=D/A ibs./ou. . 125.3 133.7 137.5 134.2

F o Dry Density = (E x 100}/ (100 + L) b8 fou f. 117.7 1234 124.6 119.4) #VALUE! #VALUE!T

foisture Content AASHTO T98 or T180 Tested by:

Container No. 50 ‘ 51 52 53

G Wet Weight / Container grams 154.2 167.1 1458 147.2

H  Dry Weight / Container grams 47,7 ’"347‘9 1358 135.1

I Moistwre Loss = G- H grams 7.1 g.2 10.2 12.1

J  Tare Weight of Container grams 37.0 37.2 37.3 371

K DrySoli=H-J grams 110.1 110.7 98.3 98.0

L %Moisture = (1/ K) x 100 % 6.4% 8.3% 10.4% 12.3%

Drw Diensity, 1bs/ 765

1190

iy

e

en

ASTM D4643 AASHTO T217 or T265 Tested by: v

Moisture Density Relationship

TN
e N Max Dry Density
124.8 tbs fcuft.
L& Optimum Moisture
4 I
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MOISTURE-DENSITY RELATIONS OF SOILS

North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev, 03-2006)

15

Project No. PCN Station Cepth Below Grade
SiM-8-029(151)000
Offset From Centerline Type of Soll
AASTHO Designation Da?e ;
T-180 L 1212172015 738
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
1os. 8.57 872 8.80 8.93
G Weight of Mold Ibs. 438 4.38 4.38 4.38 4.38 4,38
D Weight of Compacted Soil=B-C Ibs. 4.18 4.34 452 4.55
E  WetDensity=D/A ibs.Jou ft. 126.0 130.8 136.1 137.0
F Dy Density = (E x 100}/ (100 + L) 1bs./ou.ft. 118.2 118.0 122.2 121.2) #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 54 35 56 57
G Wet Weight / Container grams 157.2 1506 166.0 -157.8
Dry Weight / Container grams 147.9 140.3 152.9 143.9
| Moisture Loss =G - H grams 9.3 10.3 13.1 13.9
4 Tare Weight of Container grams 37.0 36.6 37.3 37.3
K DrySoit=H-J grams 1109 103.7 1168 106.6
L %Moisture = (1/ K) x 100 % 8.4% 9.9% 11.3% 13.0%
ASTM D4643 AASHTO T217 or 7265 Tested by tv
Motsture Density Relationship '
1238 i
1o o IR a
, ? Max Dry Density
,i:::: 0.0 [ i
; e 121.7 tos./ou.it
% 1188 . // -
uve ' Optimum Moisture
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MOISTURE-DENSITY RELATIONS OF S0ILS
Morth Dakota Department Of Transportation, Materials & Research Division

SFN 10063 {Rev, 03-2006})

Project No. PCN Station Depth Below Grade
SIM-8-029{151)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1212112015 739
Density Test Count | ’ g
Determination No, 1 2 3 4 5 6
A Volume of Mold cu. 0.0332 0.0332 9,3332 0.0332 0.0332 0.0332
Ibs. 8.58 881 9.00 2.88
C  Weight of Mold ios. 4.38 4,38 4.38 4,38 4.38 4.38
D Weight of Compacted Scit =R - C Ibs. 420 4.43 462 4.50
E  Wetbensity=D/A Ibs Jouft. 126.5 133.4 138.0 1355
F iy Density = (F x 100) / (100 + L) los Jou ft. 118.1 122.9 126.1 120.7 #VALUE! #VALUE!
Moisture Content AASHTO T98 or 7180 Tested by:
Container No. 58 LS i &0 &1

G Wet Weight / Container grams 160.9 1604 1531 150.8

Dry Weight  Container grams 1527 1507 1423 1384
I Moisture Loss = G - H grams 8.2 9.7 10.8 12.4
J Tare Weight of Container grams 36.8 37.2 37.4 37.3
K DrySoil=H-J grams 115.9 113.5 104.9 101.1
L %Moisture = {1/ K) x 100 % T A% 8.5% 10.3% 12.3%

Moistare Density Relutionship

ASTM D4643 AASHTO T217 or T265 Tested by tv

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. PCHN Station Depth Below Grade
SIM-8-029(151)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 Ad212015 ’ 748
Density Test Count . 4
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. 8.57 880 8.97 8.84
¢ Waight of Mold ibs. 438 4.38 4.38 438 4.38 4.38
D Weight of Compacted Soil =B - C lbs. 4.19 4.42 4.59 4.45
E  WetDensity=D/A ibs.fou fi. 126.1 133.1 138.1 134.2
F Dry Density = (E x 100)/ (100 + L) ibs.jouft. 116.7 120.9 123.5 7.7 #VALUE! FVALUE]
Moisture Content AASHTO T9¢ or T180 Tested by:
Container No, 52 83 654 &5
G Wet Weight / Container grams 1674 - 454.9 168.2 1587
Dry Weight / Container grams | 157.4 1441 1543 143.9
I Moisture Loss = G - H arams 9.7 10.8 13.9 14.8
J  Tare Weight of Container grams 37.6 37.3 37.3 37.8
K DrySoit=H-J grams 116.8 106.8 117.0 106.1
L %Moisture = {{/ K) x 100 % 8.1% 10.1% 11.9% 13.8%
ASTM D4643 AASHTO T217 or T265 Tested by tv
Moisture Density Relationship )
ixe {
1255
110
: A Max Dry Density
é*: 1210 "
&
g 00 122.7 tbsicu k.
é. b2y
Lso Optimum Moisture
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 {Rev. 03-2006)

Project No. PCN Station Depth Below Grade
SHA-8-029(151)000
Offset From Centetdine Type of Soil
AASTHO Designation Dats B
T-180 1212912015 748
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Mold cu. ff 3.0332 0.0332 0.0332 0.0332 00332 0.0332
ibs. 846 887 8.83 8.80
C  Weight of Mold Ibs. 4.38 438 4.38 4,38 4.38 4.38
D Weight of Compacted Scil = B - C ibs. 4.08 4.29 4.45 4.42
E  WetDensity=D/A Ibs /ou.ft. 122.8 128.3 134.0 133.0
F Dry Density = (E x 100}/ (100 + L) lbs.fou ft. 114.2 118.0 120.2 1147.2) #VALUE! #FVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 66 67 68 69
G Wet Weight / Container grams 147.3 140.4 147.3 148.2
H__ Dry Weight / Container grams 1396 131.4 135.9 135.7
| Moisture Loss = G - H grams 7.7 9.0 1.4 13.2
J  Tare Weight of Container grams 37.7 372 37.0 37.7
K DrySoli=H-J grams 101.9 94.2 98.9 98.0
L %Moisture = (1/K) x 100 Y 7.6% 9.6% 11.5% 13.5%
ASTM D4643 AASHTO T217 or T265 Tested by: tv
Meisture Density Relationship
1216
nas &
fORY
) ™ Max Dry Density
r& 180
; oo & 119.7 tbs.jouft
é} 160
usa Optimum Moisture
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MOISTURE-DENSITY RELATIONS OF SOILS

North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
SIM-8-0290151)000 .
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 12129120158 752
Density Test Count 3
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. 8.73 8.96 8.86 ‘
C Weight of Mold ibs. 4.38 ‘ 4.38 4.38 4,38 4.38 4.38
D Weight of Compacted Soil= 8- C ibs. 4.34 458 4.47
E  WetDensity= 0 /A los.fou.ft. 130.8 137.9 134.7
F Dry Density = (E x 100} / (100 + L) 1bs Jouft. 120.1 124.2 119.2] #VALUE! #VALUE! #YALUE!
RMoisture Content AASHTO T99 or T180 Tested by:
Container No. 70 71 72
G Wet Weight / Container grams 143.3 1534 167.3
H  Dry Weight / Container gramsj. 134.6 141.9 152.3
| Moisture Loss = G- H grams 8.7 1.5 15.0
J  Tare Weight of Container grams 37.6 37.2 38.7
K DrySoil=H-J grams a7.0 104.7 1168
L %Moisture = (I/ K) x 100 % 9.0% 11.0% 13.0%

Meisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: tv
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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
SIM-8-029(151)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1212112015 783
Density Test Count 4
Determination No, 1 2 3 4 5 6
A Volume of Mold cu. ft. 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
s | 8.33 848 8.61 8.66
C  Weight of Mold tos. S A3BE 4.38 4.38 4.38 4.38 438
D Weight of Compacted Soil=8-C ibs. 3.85 4.10 423 4.27
E  WetDensity=D/A Ibs /Clft. 119.0 123.4 127.3 1287
F Dy Density = (E x 100) / {100 + L} tbs.fou it 111.3 113.8 114.9 114.31 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 73 74 75 76

G ‘Wet Weight / Container grams 137.5 138.0 137.7 154.8

Dry Weight / Container grams 131.0 A430.81 127.9 150.6
i Moisture Loss =G - H grams 5.5 3.2 9.8 14.2
J Tare Weight of Container grams 37.4 37.4 37.3 38.0
K DrySoil=H-J grams 93.6 93.4 90.6 112.6
L %Moisture = (1/K) x 100 % 5.9% 8.8% 10.8% 12.6%

160

HEo

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: v
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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
SIM-8-029(151)000
Offset From Centerline Type of Soif
AASTHO Designation Date
T-180 A 212112015 754
Density Test Count 5
Determination No. 1 2 3 4 5 6
A Volume of Mold cu. ft 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.35 8.53] 8.71 8.78 8.71
¢ Weight of Mold ibs. 4.38 4,38 4.38 4,38 4.38 4.38
D Weight of Compacted Soil =B -C fos. 3.97 415 432 4.39 4.33
E  WetDensity=D/A tos fou it 1195 124.9 130.2 132.3 130.3
F Dry Density = (E x 100}/ (100 + L) ibs.Jou fr. 112.4 115.8 118.4 118.2 114.21 #VALUE!
Moisture Content AASHTO T99 or 7180 Tested by.
Container No, 77 78 79 80 81

G Wet Weight / Container grams 154.4 143.8 141.2 150,19 163.2

Dry Weight / Cortainer grams 1475 135.8 1317 138.1 147.7
I Moisture Loss = G -H grams 6.9 8.0 9.5 12.0 155
J  Tare Weight of Container grams 8.8 37.2 37.1 37.1 37.8
K  DrySoil=H-4 grams 110.7 98.8 94.6 101.0 109.9
L %Moisture = (1 / K) x 100 % 6.2% 8.1% 10.0% 11.9% 14.1%

Bk

Moisture Density Relationship

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

SFN 10063 {Rev. 03-2006)

Project No. PCN Station Depth Below Grade
SIM-B-029(1511000 :
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 120212018 759
Density Test Count k 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
s, 869 8.90 8.94 8.79
C  Weight of Mold Ibs. 4.38 438 4.38 4.38 4,38 4 38
D Weight of Compacted Soil =B - C ihs. 4.30 452 4.56 4.41
E  WetDensity=D/A 1bs Jou fi. 1296 136.3 137.2 132.8
F Dry Density = (E x 100} 7 (100 + L) ibs fou.ft 118.7 122.6 121.7 115.8] #VALUE! HVALUE!
Moisture Content AASHTO T98 or T180 Tested by:
Container No. 82 85 83 84

G Wet Weight / Container grams 158.2 1817 1487 151.7

Diry Weight / Container grams 146.2 140.3 136.1 137.0
| Moisture Loss = G - H grams 10.0 11.4 12.6 147
J  Tare Weight of Container grams 37.4 37.8 37.2 38.9
K DrySoil=H-J grams 108.8 102.5 98.9 100.1
L %Moisture = (1 / K) x 100 % 9.2% 14.1% 12.7% 14.7%

Moisture Density Relotionship

ASTM D4643 AASHTO T217 or T265 Tested by tv
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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
SIM-8-029(151000
Offset From Centerline Type of Soil
AASTHO Designation Date
7180 1212112016 762
Density Tast Count 4
Determination No. 1 2 3 4 5 6
A Volume of Mold cu. f 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
s, 8.54 8.82 8.95 8.79
¢ Weight of Mold ibs. 4.38 4.38 4.38 4.38 4.38 4.38
D Weight of Compacted Soil= B - C ibs. 416 4.44 457 4.41
£ WetDensity=D/A ths fou ft. 125.2 133.7 137.6 132.8
F Dy Density = (E x 100} / (100 + L) ibs /ou.ft 116.2 121.1 122.6 116.4] #VALUE! H#VALUE!
Moisture Content AASHTO T9¢ or T180 Tested by
Container No. 1 2 3 4
G Wet Weight / Container grams 160.8 147.8 152.6 146.9
M Dry Weight / Container grams 151.0 137.4 140.0 133.3
| Moisture Loss =G - H grams 9.9 104 12.6 13.6
4 Tare Weight of Container grams 36.6 37.3 371 36.7
K DrySoil=H-J grams 114.4 100.1 102.9 96.6
L %Moisture = (1/K) x 100 % 8.7% 10.4% 12.2% 14.1%
ASTM D4643 AASHTO T217 or T265 Tested by tv
Moeisture Density Relationship \
izé8 {
13 ,,,.m #
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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
SIM-8-029(151)000
Offset From Centerline Type of Scif
AASTHO Designation Date ’
T-180 12/2112015 763
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
s, 8.44 8.68 8.82 8.75
C_ Weight of Mold fbs. 4.39 439 4.39 4.39 4.39 4.39
D Weight of Compacted Soil=8-C ibs. 4.05 4.29 443 4.36
E  WetDensity =D/A Ibs./ou.ft. 122.0 128.2 133.5 131.4
F Dry Density = (E x 100} / (100 + L) s /ou.ft. 111.3 115.8 117.8 113.3] #VALUE! BALUE!
Moisture Content ‘ AASHTO T99 or T180 Tested by:
Container No. 85 88 87 88
G Wet Weight / Container grams 152.0 158.8 166.9 154.0
Dry Weight / Container grams 141.8 146.2 1814 138.0
I Moisture Loss = G - H grams 10.1 12.6 15.5 18.0
J  Tare Weight of Container grams 37.8 37.6 37.5 37.8
K DrySoit=H-J grams 1041 108.6 113.8 100.2
L %Moisture = (/K) x 100 % 8.7% 11.6% 13.6% 16.0%
ASTM D4643 AASHTO T217 or T265 Tested by: tv e
Moisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
SiM-8-029(151)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 : 1212112015 764
Density Test Count 5
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. 838 8.57 8.78 8.82 8.69
¢ Weight of Mold Ibs. 4,39 4.38 4.39 4.39 4.38 4.39
D Weight of Compacted Soil = B - C ibs. 3.99 418 4.39 4.43 4.30
E  WetDensity=D/A ibs.fou ft. 1201 128.0 132.3 133.4 129.6
F Dry Density = (£ x 100}/ (100 + L) the./ou ft. 110.3 113.9 117.58 116.3 110.9] #VALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 89 G0 a1 92 93
G Wet Weight / Container grams 140.8 1806 155.1 159.9 150.8
Dry Weight / Container grams 132.2 148.8 141.9 144.2 134.4
| Moisture Loss = G- H grams 8.4 11.8 13.2 157 16.4
J  Tare Weight of Container grams 37.86 37.9 37.6 37.4 37.6
K  DrySoli=H-J grams 94.6 110.9 104.3 106.8 96.8
L %Moisture = {I/K) x 100 % 8.9% 10.6% 12.7% 14.7% 18.9%
ASTM D4843 AASHTO T217 or T265 Tested by: tv o
Moisture Density Relationship
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MOISTURE-DENSITY RELATIONS OF SOILS

North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
Si4-8-029(151000
Offset From Centerfine Type of Soil
AASTHO Designation k Date
T-180 1272112015 768
Density Test Count 4
Determination No. 1 2 3 4 5 5
A Volume of Mold cu. f, 0.0332 0.0332 0.0332 0.0332 $.0332 0.0332
bs. 8.56 8.81 8.893 8.78
C  Weight of Mold ibs. 439 4.39 4.39 k 4.35 4,38 4,39
D Weight of Compacted Soii =B - C Ibs. 418 442 4.54 438
E  WetDensity=D/A ibs./ouft. 125.8 133.2 136.9 132.2
F Dry Density = (E x 100)/ (100 + 1) 1bs Jou f. 115.3 120.0 121.2 115.0: #VALUE! BVALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 84 g5 96 a7

G Wet Weight / Container grams 145.6 158.8 165.0 161.3

Dry Weight / Container grams 136,68 146.8 1415 1452
| Moisture Loss = G - H grams 9.0 12.0 13.5 16.1
J  Tare Weight of Container grams 37.7 37.5 37.2 37.7
K DryScit=H-J grams 98 9 109.3 104.3 107.5
L %Moisture = (1/K) x 100 % 9.1% 11.0% 12.9% 15.0%

irn

Bbeisture Density Relationship

ASTM D4643 AASHTO T217 or 7265 Tested by: tv
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MOISTURE-DENSITY RELATIONS OF S0OILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev. 03-2008)

Project No. PCHN Station Depth Below Grade
SIM-8-029(151)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1212212015 - 768
Density Test Count ’ 5‘
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
bs) 828 850 869 8.85 8.73
¢ Weight of Mold Ibs 4.39] 439 439 4.39 439 4.39
D Weight of Compacted Soil =B - C ibs. 3.89 4.11 4.31 4,45 4.34
E  WetDensity=D/A ibseuft 117.2 1238 129.7 134.3 130.8
F Dy Density = (E x 100) / (100 + L) {bs.fou.ft, 1081 112.3 116.6 117.4 112.0] #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 98 99 100 101 102
G Wet Weight / Container grams 468 L 153,14 1585 15383 1583
Dry Weight / Container grams ' 14931 k : 1424 145.3 138.7 141.8
| Moisture Loss = G - H arams 9.4 10.7 13.2 14.6 17.5
J Tare Weight of Container grams 37.5 37.6 37.2 37.6 377
K DrySoit=H-J grams 111.8 104.8 108.1 1011 1041
L %Moisture = (1/K) x 100 % 8.4% 10.2% 12.2% 14.4% 16.8%
ASTM D4643 AASHTO T217 or T265 Tested by: ss
Moisture Density Relationship
isg
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MOISTURE-DENSITY RELATIONS OF S8OILS

Horth Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
Sip-8-028(151000 :
Offset From Centerline Type of Sl
ALSTHC Designation Date
T-180 1212112015 770
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
s 8.56 &84 8.85
C_ Weight of Mold Ibs. 439 439 439 439 439 439
D Weight of Compacted Soil=B-C ibs. 417 4.45 4.46
E  WetDensity=D/A lbs.fou ft. 1256 134 .1 134.5
F Dy Density = (E x 100} / (100 + L) Hos. fou. fi. 114.2 118.7 118.11 #VALUE! #VALUE! #VALUE!
RMoisture Content ; AASHTO T99 or T180 Tested by:
Container No. 103 ) 1104 105

G Wet Weight / Container grams}: ‘ 153.2 156.2 154.5

Dry Weight / Container grams 142.7 143 4 140.3
I Moisture Loss = G - H grams 10.5 12.8 14.2
J  Tare Weight of Container grams 37.2 37.2 37.5
K DrySoll=H-J grams 105.5 106.2 102.8
L %Moisture = (1/ K) x 100 % 10.0% 12.1% 13.8%

irig

Moisture Density Relationship

ASTM D4843 AASHTO T217 or T265 Tested by: tv
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MOISTURE-DENSITY RELATIONS OF SOILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10083 (Rev. 03-20086)

M
Bibeent Moisture

1%

Project No. PCN Station Depth Below Grade
SIM-8-029(151)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1212112015 771
Density Test Count 4
Deterrination 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
Ios. 8.40 8,63 8.82 5.83
C Weight of Mold os. 4391 4,39 4.39 4,39 4.39 4.39
D Weight of Compacted Scil=B - C ibs. 4.01 4.24 443 4.44
E  WetDensity=D/A ibs.fou.ft. 120.8 127.7 1335 133.7
F Dry Density = (E x 100) / (100 + L} s jouft. 112.7 146.9 119.4 117.51 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 106 107 108 109
G Wet Weight / Container grams 159.0 153.8 148.6 172.2
Dry Weight / Container grams 1508 144.0 136.8 155.9
I Moisture Loss = G - H grams 8.2 8.9 11.8 18.3
J  Tare Weight of Container grams 375 37.1 37.1 37.8
K DrySoil=H-J grams 113.3 106.9 99.7 118.1
L %Moisture = I/ K) x 100 % 7.2% 9.3% 11.8% 13.8%
ASTM D4643 AASHTO T217 or T265 Tested by tv
hoistare Density Relationship A
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MOISTURE-DENSITY RELATIONS OF 80ILS
Morth Dakota Department OFf Transportation, Materials & Research Division

SEN 10063 (Rev. 03-2006)

Project No. PON Station Depth Below Grade
SIM-8-028(151)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1212112018 772
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. 8.58 8.84 8.93 878
C Weight of Mold ibs. k 4.38 4.38 4.38 4,38 4:38 4.38
D Weight of Compacted Scif=B - C Ibs. 420 4.46 4.55 4.39
E  WetDensity=D/A Ibs.Jou.ft. 126.4 134.3 138.9 132.3
F Dry Density = (E X 100) /(100 + L) fbs Jou ft. 116.1 421.1 121.4 115.2] #VALUE! BYALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 14 15 18 17

G Wet Waight / Container grams 1598 163.6 1552 ’35?.3

Dry Weight / Container grams 149.9 151.2 141 8 141.7
! Moisture Loss = G - H grams 9.9 12.4 13.4 15.6
J  Tare Weight of Container grams 37.9 37.3 37.2 36.8
K DrySoll=H-J grams 112.0 113.9 104.6 104.9
L Y%Moisture = (1/ K) x 100 % 8.8% 10.9% 12.8% 14.9%

ASTM D4643 AASHTO T217 or 7265 Tested by v
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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

SiM-8-029(151)000 S

Offset From Centerling Type of Seil

AASTHO Designation Date

T-180 12/2472018 773
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
ibs. 849 8.74 8.95 8.83

¢ Weight of Mold ibs. 4.38 4,38 4.38 4,38 4,38 4.38

D Wyeight of Compacted Soil =B - C Ibs. 4.11 4.36 457 4.44

E  WetDensity=D/A lbs./ouft. 123.7 131.3 137.5 133.8

F Dry Density = (Ex 100} 7 (100 + L) {os. fou fr. 1137 118.8 122.2 116.7 #VALUE! BVALUE!

Moisture Content AASHTO T99 or T180 Tested by;

Container No. 18 19 20 21

G Wet Weight / Container grams 158.9 ; 147.8 148.8 157.8

H  Dry Weight / Container grams 149.01 43700 136.3 1422

i Moisture Loss = G - H grams 9.9 10.7 12.5 15.4

J  Tare Weight of Container grams 371 37.1 36.5 371

K DrySoli=H-J grams 111.9 100.0 99.8 1051

L %Moisture = (17 K) x 100 % 8.8% 10.7% 12.5% 14.7%

ASTM D4643 AASHTO T217 or T265 Tested by: tv
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MOISTURE-DENSITY RELATIONS OF SQILS
North Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev, 03-2006}

Project th PCN Station Depth Below Grade
SiM-8-028(151)000 :
Offset From Centerline Type of Soil
AABTHO Designation ‘ Date ’
T-180 ] 1202112015 776
Density Test Count 5
Determination No, 1 2 3 4 5
A Volume of Mold cu. L 0.0332 0.0332 0.0332 0.0332 0.0332 0.0332
ibs. :8‘3‘% 8.55 8,79 8.83 8.67
C  Weight of Mold Ibs. 4.38) 4:38 438 4,38 4.38 4.38
D Weight of Compacted Scil =B - C 1bs. 3.93 417 4.41 4.45 4,29
E  WetDensity=D/A Ibs.fou.ft. 118.4 1257 132.7 134.0 1282
E Dry Density = (E x 100)/ (100 + L) Ibs fou ft. 108.4 114.2 118.3 116.8 11141 #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 22 23 24 25 26
G Wet Weight / Container grams 160.8 1566 156.1 162.3 1452
Dry Weight / Container grams| 1514 1457 143.2 146,2 130.0
| Moisture Loss = G - H grams 9.4 10.9 12.9 16.1 152
J  Tare Weight of Container grams 37.0 37.4 37.2 37.2 38.9
K DrySoil=H-J grams 114.4 108.3 106.0 108.0 93.1
L %Moisture = (1/ K) x 100 % 8.2% 10.1% 12.2% 14.8% 16.3%
ASTM D4643 AASHTO T217 or T265 Tested by tv
Moisture Density Relationship \
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MOISTURE-DENSITY RELATIONS OF 80ILS
Horth Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2006)

Project No. PCN Station Depth Below Grade
SiM-8-029(151)000
Offset From Centerline Type of Sofl
AASTHO Designation Date
T-180 12121120158 777
Density Test Count 4
Determination No. 1 2 3 4 5 5
A Volume of Mold cu. fl. 0.0332 0,0332 0.0332 0.0332 0.0332 0.0332
ibs. 8.51 873 8.94 8.81
¢ Weight of Mold ibs. 4.38 4,38 4.38 4,38 4.38 4. .38
D Weight of Compacied Soil=B-C ibs. 412 4.35 4.55 4.43
E  WetDensity=D/A ibs Jou ft. 124.2 130.9 137.2 133.3
F Dry Density = (E x 100}/ (100 + L) ibs /o ft. 115.0 119.4 122.8 117.4] #VALUE! HEVALUE!
Moisture Content AASHT(O T99 or T180 Tested by:
Container No. 5 2] 7 8

G Wet Weight / Container grams 1511 142.8 157.4 160.2

Dry Weight / Container grams 142.7 1335 144.7 145.5
I Moisture Loss =G - H grams 8.4 8.3 12.7 14.7
J  Tare Weight of Container grams 37.1 37.1 36.3 37.0
K DrySoil=H-J grams 105.6 96.4 108.4 108.5
L %Moisture = (1/K) x 100 % 3.0% 9.6% 11.7% 13.5%

Moisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: tv
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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
SiM-8-028(151)000
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 1272112018 781
Density Test Count 5
Deterrmination 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
Is. 8.28 8.47 8.63 873 3.60
¢ Weight of Mold s, 4:38 4.38 4.38 4,38 4.38 4. 38
D Weight of Compacted Soil = B - C Ibs. 3.90 4.09 425 4.34 4.21
E  WetDensity =0/ A ibs./ou. ft. 117.5 1231 128.0 130.8 1269
F Dry Densily = (E x 100)/ (100 + L) s fou ft. 108.1 1114 113.5 114.3 108.9) #VALUE!
Moisture Content AASHTO T99 or T180 Tested by,
Container No. ’§} 10 11 12 13
G Wet Weight / Container grams 143.8 139.3 151.4 1553 161.2
H  Dry Weight / Container grams 135.3 129.8 138.5 140.3 143.6
| Moisture Loss = G - H grams 8.5 87 12.9 15.0 17.6
J  Tare Weight of Container grams 37.2 387 37.2 38.9 371
K DryScil=H-J grams 98.1 92.9 101.3 103.4 108.5
L %Moisture = {1/ K) x 100 % 8.7% 10.4% 12.7% 14.5% 16.5%
ASTM D4643 AASHTO T217 or T265 Tested by: tv
' Moisture Density Relationship ‘
1o o z
i B -
. S
1138 = N .
- . ;, Max Dry Density
z iie k 114.0 bs/cuft.
- 1090 Optimum Moisture
1036 bt o / 12.9%
1970 . ;
060 ;
e e “ﬁfpeta’qit Maistu?;é' % prte 15t




	Existing Roadway Section
	Construction History
	Existing Roadway Condition

	Maintenance Review
	Summary of Soil Analysis
	Soil Sample Distribution
	Moisture
	Atterberg Limits
	Swell Potential
	Frost Susceptibility
	Group Index

	Design Recommendations
	Design Information




