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Linear Soils Report and Recommendation
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Introduction

Location: Minot, Intersection of US Highway 2 and 42" Street SE
Proposed Project Scope: Intersection realignment, turn lanes, and signals.

Investigation Scope: Existing intersection

Existing Roadway Section

Construction History

y £
Por=r7- 4

Figure 1 — Existing Intersection and Boring Locations
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Table 1 - Construction History — US Hwy 2 Eastbound RP 148.753 to RP 150.841

Construction History
Year Construction Depth(in) Width (ft) Oil
1960 Grade 50.0
1960 Aggregate Base 4.5 48.0
1960 Emulsified Base 4.5 46.0 SS-1
1960 Hot Bituminous Pavement 2.0 44.0 150-200
1985 Hot Bituminous Pavement 2.0 35.0 120-150
1992 District Chip Seal 26.0 MC-3000
1997 Int Cont Patch-1.5" 24.0 120-150
1998 Int Cont Patch-2.0" 24.0 120-150
2003 District Chip Seal 24.0 CRS-2
2013 HBP-Superpave-FAA 45 3.0 7.5-24.0-7.5 PG 64-28
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Table 2 - Construction History — US Hwy 2 Westbound RP 148.753 to RP 150.841
Construction History

Year Construction Depth(in) Width (ft) Ol
1980 Grade 48.0
1981 Aggregate Base 8.0 37.0
1981 Hot Bituminous Pavement 2.0 30.0 120-150
1981 Hot Bituminous Pavement 15 27.0 120-150
1981 Aggregate Base 3.5 7.0-0.0-3.0
1992 District Chip Seal 26.0 MC-3000
1997 Int Cont Patch-1.5" 24.0 120-150
1998 Int Cont Patch-2.0" 24.0 120-150
2003 District Chip Seal 24.0 CRS-2
2013 HBP-Superpave-FAA 45 3.0 7.5-24.0-7.5 PG 64-28

Maintenance Review

Date of Maintenance Review(s): 7/6/2016

Materials and Research Person Conducting the Review: Jamie Naumann
District Maintenance Person Conducting Review: Jody Luck — Minot East

No maintenance related problems were indicated in the maintenance review. The
pavement evaluation log can be found in Appendix B (Pavement Evaluation Log).

Summary of Soil Analysis

The soil borings were performed on 9/22/2016 using a 6 inch solid flight auger. The
following is a summary of the laboratory analysis of the samples obtained.

Table 3 — Soil Analysis

Boring | Lab NDDOT AASHTO | Depthof | Average | Optimum Max Dry
Number | # Textural Class Class Sample In Place Moisture Density
Moisture Content
Content T-180
feet % % b/t
1 1149 | SNDY CLY LM | A-6(3) 1.3-10.0 13.8 9.0 129.1
2 1150 | SNDY CLY LM | A-6(6) 0.2-6.0 10.8 8.8 1315
1151 | SND/GRVL A-2-4(0) | 6.0-10.0 3.7 6.0 140.2
3 1152 | SND/GRVL A-1-a(0) 0.3-5.0 7.8 6.8 137.3
4 1153 | SND/GRVL A-1-a(0) 2.5-7.0 6.1 6.4 138.4
5 1154 SND A-1-b(0) | 3.5-10.0 5.2 6.7 135.5
6 1155 SNDY LM A-6(3) 1.0-10.0 11.8 8.7 130.3
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Moisture

All of the soils encountered had in place moisture contents that were on average
below optimum moisture or less than 6% over of their optimum moisture.

Swell Potential

All of the soils encountered had plasticity indices less than 25 which indicates the
swell potential of these soils are low.

Frost Susceptibility

N

w
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=
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Frost Class

Figure 2 - 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 4 - Group Indices

AASHTO Group Index Range Group Index
Classification Average
A-l-a 0-0 0
A-1-b 0-0 0
A-2-4 0-0 0
A-6 3-6 4
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Proposed Intersection

The following figure shows the proposed layout of the intersection of US Highway 2 and
42" street SE as shown in the Draft Documented CATEX dated October 2016.

Figure 3 — Proposed Intersection Configuration

Based on information available at the time, the borings that were conducted within the
existing intersection that is located to the southwest of the proposed intersection. The
soils information included in this report may not be completely indicative of the soils
encountered during construction of this proposed configuration.
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Design Recommendations

Design Information

Compaction Method: T-180

Subgrade Prep: Subgrade prep 12-inches below the proposed finished grade in
the areas of the reconstruction of mainline Highway US-2

Subcut: None

Drainage: None

Plan Notes

None

The recommendations in this report are based on the scope specified in the
Introduction. If the scope of work, vertical profile or horizontal alignment is
changed, in either the conceptual phase or the design phase, the Geotechnical
Engineer must be notified as soon as possible to ensure that there is adequate
geotechnical information addressing these areas.
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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
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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
NHU-4-002(116)149 21174 7/6/2016
Section Maintenance Contact Completed By
Jody Luck Jamie Naumann
Highway Reference Points Surface Type
to Asphalt
i i e - Picture Drilling
Location Pavement Distress .
Description Maintenance Comment Number | Required
Select One Select One
Select One Select One
Select One Select One
Select One Select One
Select One
Select One
Select One Select One
Select One Select One
Select One Select One
Select One Select One
Comments

I met with Jody Luck on 7/6/2016 and he indicated there were no problems with the intersection and connecting side roads. The city has
taken over the intersection and side roads.
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' . _ Color Key ]
Swell PotentlaI:-MarglnaI - Moisture Content:-O-S% Over PL -
Project No.: NHU-4-002(116)149
PCN: 21174 Group Index:_ Ave. In-Place: 0<MC< 6%
Moisture Content Over opt.
Lab STA Offset " 2 a 3 > Moisture Content @ Depth -
[ -

No. 38 B o3 g| 8| .| EB° (ft) S
s 2 = 3 S w2 2% w3 4

% 3 a3% 5 g2 E& % o}

3 2 = °© % ® 3 E ® § B B R R R R B R P B N N N N NN 3

=2 x = N w Rl N ® L5 AR R RGO O N ® OO R N W R QW

1152 | 149+4472 Rt 38 NB 0.3-5 0.0 | A-1-a(0) 6.8 7.8 F1
1149 | 149+4482 Lt 41 NB 1.3-10 | 154 | A-6(3) 9.0 F3
1153 | 149+4484 Rt 32 NB 2.5-7 0.0 | A-1-a(0) 6.4 F2

of Wl

1154 |  149+4514 Rt 30 SB 3.5-10 | 17.7 | A-1-b(0) 6.7 F2
1150 | 149+4602 Lt 41 NB 02-6 | 146 | A-6(6) 8.8 F3
1151 | 149+4602 Lt 41 NB 6-10 | 16.3 | A-2-4(0) 6.0 F3
1155 |  149+4607 Rt 30 SB 1-10 | 147 | A-6(3) 8.7 F3

Monday, December 12, 2016 Page 1 of 1
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Linear Laboratory Analysis

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

Page 1 of 2

Report Number S$S-59-2016 Date Reported 10/4/2016 District Minot
County WARD Submitted By  Naumann Project Number NHU-4-002(116)149
AASHTO Test Method PCN 21174
Comments
Lab Number 1152 1149 1153 1154
Reference Pt + Feet 149+4472 149+4482 149+4484 149+4514
Distance From CenterLine (Ft.) Rt 38 NB Lt 41 NB Rt 32 NB Rt 30 SB
Depth, Ft. 0.3-5.0 1.3-10.0 25-7.0 3.5-10.0
Field Sample No. 1152 1149 1153 1154
% Pass. 3/8" Sieve 60 96 71 77
% Pass. No. 4 Sieve 48 91 60 66
% Pass. No. 10 Sieve 38 76 40 52
% Coarse Sand (-No. 10 + No. 40) 15 14 18 14
% Fine Sand (-No. 40 + No. 200) 12 23 12 18
% Silt (0.074 - 0.005 mm) 8 19 6 13
% Clay (-0.005 mm) 4 21 4 7
Liquid Limit (-No. 40) 0 33 0 24
Plasticity Index (-No. 40) NP 18 NP 6
Plastic Limit 0 15 0 18
Soil Color BRN BRN BRN/BLK BRN/BLK
Textural Class SND/GRVL SNDY CLY LM SND/GRVL SND
Soil Class (AASHTO M-145) A-1-a(0) A-6(3) A-1-a(0) A-1-b(0)
Frost Class F1 F3 F2 F2
Optimum Moisture (%) 6.8 9.0 6.4 6.7
Maximum Dry Density (pcf) 137.3 129.1 138.4 135.5
% Organic Content
\Depth (Ft) | Moisture (%) 1 | 13.2 1 | 8.1 1 | 8.3 1 | 8.5
2 | 8.2 2 | 13.6 2 | 6.8 2 | 9.4
3 | 8.0 3 | 14.4 3 | 15.3 3 | 10.5
4 | 55 4 | 15.0 4 | 2.8 4 | 8.2
5 | 4.3 5 | 14.2 5 | 5.0 5 | 4.3
Avg. Moisture of Sample Depth 7.8 6 | 12.2 6 | 4.3 6 | 4.8
7 | 12.4 7 | 35 7 | 4.6
8 | 13.3 6.1 8 | 5.4
9 | 13.4 9 | 4.1
10 | 15.0 10 | 5.2
13.8 5.2

Scott W. Wutzke, Testing Lab Supervisor

Date Printed: 12/12/2016
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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 S$S-59-2016 Date Reported 10/4/2016 District Minot
County WARD Submitted By  Naumann Project Number NHU-4-002(116)149
AASHTO Test Method PCN 21174
Comments
Lab Number 1150 1151 1155
Reference Pt + Feet 149+4602 149+4602 149+4607
Distance From CenterLine (Ft.) Lt 41 NB Lt 41 NB Rt 30 SB
Depth, Ft. 0.2-6.0 6.0 - 10.0 1.0-10.0
Field Sample No. 1150 1151 1155
% Pass. 3/8" Sieve 92 89 96
% Pass. No. 4 Sieve 90 70 94
% Pass. No. 10 Sieve 79 43 90
% Coarse Sand (-No. 10 + No. 40) 11 17 12
% Fine Sand (-No. 40 + No. 200) 19 11 33
% Silt (0.074 - 0.005 mm) 24 8 25
% Clay (-0.005 mm) 25 6 19
Liquid Limit (-No. 40) 35 24 29
Plasticity Index (-No. 40) 20 8 14
Plastic Limit 15 16 15
Soil Color BRN/BLK BRN BRN
Textural Class SNDY CLY LM SND/GRVL SNDY LM
Soil Class (AASHTO M-145) A-6(6) A-2-4(0) A-6(3)
Frost Class F3 F3 F3
Optimum Moisture (%) 8.8 6.0 8.7
Maximum Dry Density (pcf) 131.5 140.2 130.3
% Organic Content
\Depth (Ft) | Moisture (%) 1 | 8.7 7 | 3.8 1 | 7.6
2 | 12.9 8 | 3.2 2 | 11.2
3 | 11.2 9 | 3.8 3 | 11.7
4 | 16.9 10 | 4.0 4 | 12.2
5 | 117 \ 37 5 | 9.2
6 | 35 6 | 13.3
Avg. Moisture of Sample Depth 10.8 \ 7 | 13.1
8 | 11.2
9 | 13.6
10 | 14.1
11.8

Scott W. Wutzke, Testing Lab Supervisor
Date Printed: 12/12/2016



MOISTURE-DENSITY RELATIONS OF 8QILS
North Dakota Department Of Transportation, Materials & Research Division

SFN 10063 (Rev. 03-2008)

Project No. PCN Station Depth Below Grade
NHU-4-002(1161149
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 4 2!?!2@16 1149
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Mold cu. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
Ibs. 873 8.97] 9.10 9.08 '
¢ Weight of Moid s, 441 4.41 4.41 4.4 4.44 4,449
D Weight of Compacted Soil= 8- C los. 4.32 4.58 469 4.87
£ WetDensity=D/A Ibs./ouft. 129.8 136.9 140.9 140.2
F ry Density = (£ x 100}/ (100 + L) tos. fouft. 122.7 127.6 128.8 125.87 #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 19 20 21 22
G Wet Weight / Container grams 1527 151.0 147.7 152.2
Dry Weight / Container grams 146.4 1432 138.2 1405
I Moisture Loss = G - H grams 5.3 7.8 9.5 1.7
J  Tare Weight of Container grams 37.1 365 371 37.0
K DrySoli=H-J grams 108.3 106.7 101.1 103.5
L %Moisture = {1/ K) x 100 % 5.8% 7.3% 8.4% 11.3%
ASTM D4643 AASHTO T217 or T265 Tested by ss
Motsture Density Relationship
360 ; :
1299 ﬂ,f ; N\E
1180
& Max Dry Density
af 1270 .
2 . ' \Q ; 129.1 lbs.fouft
%‘ 125g
& , .
140 Optimum Moisture
130 8.0%
J VAR
%,
e
LN EAR Hi e

, G
Percent Maisture




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

SFN 10082 (Rev. 03-2006)

Project No. PCH Station Drepth Below Grade

NHU-4-0020118)148

Offset From Centerline Type of Soil

AASTHO Designation k ) Date A

T-180 ‘ 121712016 1150
Density Test Count 4
Determination No. 1 2 3 4 5

A Votume of Mold cu. ft 0.0333 0.0333 0.0333 0.0333 00333 0.0333
s, 8.85 9.08 019 9.11

C Waeight of Mold ibs. {47 4.4 4.41 4.4 4 .41 4 41

0 Weight of Compacted Soil =B - C ibs. 4.43 4.67 478 470

E  WeiDensity=D/A 1os /ou i, 133.2 140.3 143 .4 141.1

F Dy Density = (E x 100) / (100 + L) ibs./ou ft. 125.3 130.3 131.3 127.0] #VALUE! #YALUE!

Moisture Content AASHTO T99 or T180 Tested by:

Container No. 23 24 25 26 k

G Wet Weight/ Container grarms 1532 1485 157.0 1485

H__Dry Weight / Container grams 1464 1387 146.9 137.4

| Moisture Loss = G - H grams 8.8 7.8 10.1 111

J  Tare Weight of Container grams 374 37.2 37.2 36.9

K DrySoil=H-J grams 108.0 101.5 109.7 100.5

L %Moisture = (1/K) x 100 % 8.2% 7.7% 8.2% 11.0%

Maisture Density Relotionship

ASTM D4643 AASHTO T217 or T285 Tested by: ss

1210

300

Max Dry Density

1388

131.5 ibsicuft

]

Dry Density, Ths/fi®

1zew

Optimum Moisture

88%

At 8%

s,
Percent Molsture

)




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
NHU-4-002{116)145 . S
Offset From Centerline Type of Soil
AASTHC Designation Date
T-180 S nanis 1151
Dansity Test Count 4k
Determination No, 1 2 3 4 5 5]
A Volume of Mold cu. i 0.0333 6.0333 ‘ 0.0333 0.0333 0.0333 0.0333
s, 97| . eml  sv3s 9.25
C__ Weight of Mold Ios. 441 4.41) 4.41 4.41 4.41
D Weight of Compacted Scil = B - C los. 455 4.89 4,95 4.84
E  WelDensity=D/A los./cu.ft. 136.8 146.7 148.5 1453
F o Dy Density = (B x 100) / {100 + 1) tos Jou ft. 132.7 139.7 138.9 133.7) #VALUE! BVALUE!
Moisture Content AASHTO T99 or T180 Tested by
Container No. 27 28 28 30

G Wet Weight / Container grams| 548 150.8 1435 1524

Dry Weight/ Container gams| 1513 1452 136.6 143.2
| Moisture Loss = G - H grams 3.5 54 6.9 9.2
J  Tare Weight of Container grams 38.7 37.2 372 37.1
K DrySoil=H-J grams 114.6 108.0 99 4 10861
L %Moisture = (1 / K) x 100 % 31% 5.0% 8.9% 8.7%

Meisture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: ss

Max Dry Density

140.2 bs/cuf

Dry Trensity, Hs 8%

1340

Optimum Moisture

FEEN]

1320

8.0%

30
i

Eaxd

<
Percet Moisture

The




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

SEM 10063 {Rev. 03-2006)

Project No. PCN Station Depth Below Grade
NHU-4-002(118)148 :
Offset From Centerline Type of Soll
AASTHO Dasignation Date
T-180 121712018 ‘ 1152
Density Test Count 4
Determination No. 1 2 3 4 5 G
A Volume of Mold cu i 9.(}333 0.0333 0.0333 0.0333 0.0333 0.0333
fos. 8.86 9.18 9.33 9.17
T Weight of Mold ibs. 4411 4.4% 4.41 4.4 4.41 4. 41
D Weight of Compacted Soii= B - C ibs. 4.45 477 492 4.75
E et Density = [/ ihs fou ft 133.7 143.3 1477 142.8
F Dry Density = (F x 100) 7/ (100 + L) s Jou B 128.9 135.5 138.0 13047 #VALUE! #EVALUE!
Moisture Content AASHTO T99 or T180 Testad by:
31 3 3 34
G Wet Weight / Container grams 1521 145.9 148.01 1537
1 Dry Weight / Container gramspio 1480 140.0 1407 143.7
I Moisture Loss = G - M grams 4.1 5.9 7.3 10.0
J  Tare Weight of Container grams 37.0 36.9 37.1 38.0
K DrySoii=H-J grams 111.0 103.1 1038 105.7
L %Moisture = (1/ K} x 100 % 3.7% 5.7% 7.0% 8.5%
ASTM D4643 AASHTO T217 or T265 Tested by: 88 .
Melsture Density Relationship
3o
380
RN
1368 3
) 1 Max Dry Density
& 1350
e 348 137.3 tbs.Jouft.
% 1330 4
o &
é 118 e . ‘
JESIR S5 NS US40 % / Optimum Moisture
13006 :
A 6.8%
e
1380
e % Percent Noistare a% e




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

SFN 10083 {Rev. 03-2006)

Project No. PCN Station Depth Below Grade
NHU-4-802(116)148
Offset From Centarline Type of Soif
AASTHO Designation Daté o
- T-480 1272016 1163
Density Test Count ‘4 ‘
Determination No. 1 2 3 4 5 5
A Volume of Mold cu. # 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
1bs. 883 A 831 922
¢ Weight of Moid bs. 441 444 447 441 4.41
D Weight of Compacted Soil =B - ibs. 4.51 480 490 4.81
E WetDensity=D/ A ibs./cuft. 1356 144 2 147 1 144 .4
F Dry Density = (£ x 100}/ (100 + L) 1bs Jou ft, 130.8 137.3 137.7 132.81 #VALUE! #VALUE!
Moisture Content AASHTO T899 or T180 Tested by
Container No. A5 36 37 38

G Wet Weight / Container grams 150.8] 151.4 1847 1499

Dry Weight / Container grams 146.8 145.9 144 .4 1409
| WMoisture Loss = G - H grams 4.0 55 7.3 9.0
J Tare Weight of Container grams 37.5 37.2 37.3 36.9
K DrySoll=H-J grams 108.3 108.7 107.1 104.0
L %Moisture = (1/K) x 100 % 3. 7% 51% 6.8% 8.7%

Maotsture Density Relationship

ASTM D4643 AASHTO T217 or T265 Tested by: ss_

1390 : R
P S
ST :
%3 : § \
p
37
. 160 Max Dry Density
Z e / ; 138.4 1bs.jcutt
h;t i L
& 1330 3
7 Optimum Moisture
1320
1116 : é; 8.4%
1360 'Ii; . Y
1o b
* 4 Percent M Gisture e ot




MOISTURE-DENSITY RELATIONS OF SQILS
Morth Dakota Department Of Transportation, Materials & Research Division
SFN 10063 (Rev, 03-2006)

Project No. PCOR Station Depth Below Grade
NHLU-4-002(116)149
Offset From Centerline Type of Soil
AASTHO Designation Date ’
1-180 121712016 1184
Density Tast Count 4
Determination No. 1 2 3 4 5 G
A Volume of Mold cu. i 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs.| 891 9.15 9.27 9.13
T Weight of Mold ibs. 441 441 444 A4 4.4 4:41
D Weight of Compacied Soil =B - © ibs. 4.50 4.74 4.85 472
E  WetDensity=D/A ibs fou.ft. 1351 1423 1459 1416
£ Dy Density = (E X 100}/ (100 + 1) s fou it 130.0 134.3 138.9 129.0) #VALUE! #VALUE!
Moisture Content AASHTO T99 or T180 Tested by:
Container No. 39 4D 41 42 ]
G Wet Weight / Container grams| 1485 153.9 148.8 1570
Dry Weight / Container gramsj 1443 1473 140.9 148.3
| Moisture Loss = G- H grams 4.2 5.6 7.7 10.7
J  Tare Weight of Container grams 37.5 371 37.2 38.7
K DrySoli=H-J grams 106.8 110.2 103.7 109.8
L %Moisture = {1/ K) x 100 % 3.9% 5.0% 7 A% $.8%
ASTM D4843 AASHTO T217 or 7265 Tested by: ss .
Molsture Density Relationship
137g
1360 o
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MOISTURE-DENSITY RELATIONS OF 80OILS
North Dakota Department OF Transportation, Materials & Research Division

SFN 10063 (Rev, 03.-2008)

Project No. PCH Station Depth Below Grade
NHU-4-0020116)148 : L
Offset From Centerline Type of Soil
AASTHO Designation Date
T-180 127120186 1165
Density Test Count 4
Determination No. 1 2 3 4 5 8
A Volume of Mold cu. ft. 0.0333 0.0333 0.0333 0.0333 0.0333 0.0333
ibs. 877 903 .14 2:.04
C  Weight of Mold ibs. 441 447 444 441 4.41 441
D Weight of Compacted Scil= B - C ibs. 4.35 4.62 473 463
£ WetDensity=D/A tbs.fou.ft. 130.8 138.7 142.1 138.0
F DryDensity = (B x 100}/ (100 + L} s /o it 123.8 129.1 129.8 125.01 #VALUEL HVALUE!
Moisture Content AASHTO T99 ar T180 Tested by:
Container No. 43 44 45 46

G Wet Weight / Container grams b7 150.3 1823 150.1

Dry Weight / Container grams ‘1‘50.5 424 1424 1 38.7
| Moisture Loss = G - H grams 5.6 7.9 9.9 1.4
J  Tare Weight of Container grams 37.0 37.0 37.6 371
K DrySoit=H-J grams 113.5 105.4 104.8 101.6
L %Moisture = (1/K) x 100 % 5.8% 7.5% 9.4% 11.2%

ASTM D4643 AASHTO T217 or T265 Tested by: ss_
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