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Introduction

The purpose of the project is to address the existing deficiencies of the current structure
by removing and replacing the bridge on the same alignment along the [-94 corridor.

This report will provide foundation, settlement, and bridge end slope recommendations
for the construction of the new structure.

Existing Structure Information

There is an existing bridge on 1-94 that will be removed as part of the project. The
information for this structure is below.

Bridge #0094-260.125 R

Main Structure Type: Prestressed Concrete Stringer
Length: 221’

Foundation Type: Treated Timber Piling

Year Constructed: 1958

Soil Borings

A total of 2 borings were completed near the proposed structure. See the project
location map for the boring locations.

Boring #1
Boring #1 has an elevation of approximately 1423 feet at the top of boring and

is located near the proposed west abutment. This boring extends to a depth of
119.5 feet.

Boring #2
Boring #2 has an elevation of approximately 1426 feet at the top of boring and

is located near the proposed east abutment. This boring extends to a depth of
119.6 feet.

Sampling and Testing Procedures:

Shelby tube sampling and split spoon sampling were used to extract the samples from a
hollow stem auger.

Shelby tube sampling provides an “undisturbed” sample of fine-grained soils for
laboratory testing via a thin wall tube that is slowly pushed into the soils to be sampled.
Densities were calculated according to AASHTO test method T-296.

Split spoon samplers are utilized during advancement of the boring to perform the
Standard Penetration Test (SPT). The samples are considered “disturbed”, due to the
driving nature in which they are obtained. The SPT results in an N-value, or number of



blows required to drive the split spoon sampler 1 foot. This N-value is used to estimate
the friction angle of non-cohesive soils and define the consistency of cohesive soils.

For cohesive soils, the shear strength values were determined from the Unconsolidated
Undrained and Consolidated Undrained tests utilizing Shelby tubes samples.

The samples from the split spoon and Shelby tubes are submitted to the laboratory for
determination of AASHTO classification, moisture content, dry density, sieve analysis,
and Atterberg limits.

Test Results

A summary of the lab analysis has been included in the Appendix B.

Proposed Structures

Main Structure Type: 4 Span
Foundation Type: Steel H-Piles

Foundation Recommendation

Steel Piling

Pile recommendations are given as termination elevations. The pile sizes that
have been analyzed are HP10x42, HP12X53, HP14x73 and HP14x102. See
table 3 below for the recommended termination elevations.

The software “APile” was used in conjunction with engineering judgment and
past experience in pile driving in these types of soils to estimate the pile lengths.
The output from this analysis is available upon request from the NDDOT
Geotechnical Section.

Below are simplified soil profiles for each boring that was used to predict the
unfactored nominal geotechnical resistance in APile. A graphical representation
of the unfactored nominal geotechnical resistance is also shown below in figures
1-3. The nominal geotechnical resistance is used to help predict the pile
termination elevations which can be found in table 3 below.



Table 1 - Boring #1 Simplified Soil Profile-West Abutment

. . i Effective
Layer Depth Elevation Coheszlon Friction Unit Weight
(feet) (feet) (Ib/ft2) Angle (Ib/ft%)
Loose Moist Brn —_oQqo
Clayey Sand 0.0-2.0 1423.4-1421.4 - $=28 -
Medium Stiff to
Stiff Moist Brn/Gry 2.0-32.0 1421.4-1389.4 c=1200 psf | ¢=35° 129.1
Lean Clay
Medium Stiff to
Stiff Moist Brn/Gry | 32.0-43.0 1389.4-1380.4 c=1200 psf | ¢=35° 66.7
Lean Clay
Loose to Medium
Dense Wet 43.0-68.0 1380.4-1355.4 - $=32° -
Brn/Gry Silty Sand
Dense Wet Gry o
Silty Sand 68.0-96.0 1355.4-1327.4 - $=37 -
Hard Moist Gry Silt | 96.0-106.0 1327.4-1317.4 c=4625 psf - -
Hard Mg'lztyery Fat | 106.0-119.5 | 1317.4-1303.9 | c=12500 psf | - i
Table 2 - Boring #2 Simplified Soil Profile-East Abutment
. : _ Effective
Layer Depth Elevation Coheszlon Friction Unit Weight
(feet) (feet) (Ib/ft=) Angle (Ib/ft%)
Stiff Moist Brn Lean | 35 1426.0-1394.0 | c=1500 psf | $=32.3° | 1294
Clay
Stift Moist B Lean | 55 0,360 | 1394.0-1390.0 | c=1500 psf | ¢=32.3° | 67
Clay
Stiff to Very Stiff
Moist Brn/Gry/Blk 36.0-53.0 1390.0-1373.0 - $=33° -
Clayey Sand
Medium Dense to
Dense Wet Gry Silty | 53.0-68.0 1373.0-1358.0 - $=33° -
Sand
Water Bearing Coal | 68.0-86.0 1358.0-1340.0 - $=34° -
Medium Dense to
Dense Wet Gry Silty | 86.0-101.0 1340.0-1325.0 - $=34° -
Sand
Medium Dense to _
Dense Moist Gry 101.0-119.6 1325.0-1306.4 0_125?00 - -
Clayey Sand P
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Based on the Apile information, past experience, and engineering judgement the

pile termination elevations were selected as shown in the table below.

Table 3 - Pile Length Information

90% West &
Seps || PUmER | e Middle East Pier S

Axial Abutment X Abutment

. Pier
Capacity
kips Termina_ltion Termina_ltion Termina_ltion Termina_ltion
Elevation Elevation Elevation Elevation

HP10X42 558 1350 1346 1355 1361
HP12X53 698 1351 1348 1357 1361
HP14x73 963 1347 1345 1354 1358
HP14x102 1355 1338 1335 1344 1348

Based on the sandy nature of the soil where some of the piles are estimated to
reach bearing, the piles may go deeper than necessary. If the pile has not
reached bearing 10 feet beyond the estimated depth, stop driving the pile and
wait 24 hours to allow pile setup to occur. After 24 hours warm the hammer with
a minimum of 20 blows by striking the ground or timber mats. Restrike the pile
with 10 blows to determine if bearing has been achieved. If bearing was not
achieved during restrike, continue to drive the pile until bearing is achieved.

Pile Tips

It is not anticipated that pile tips will be required for this bridge.

Downdrag

Due to the minimal amount of fill being placed at the structures downdrag is not
applicable.

Scour

This bridge is not over a water crossing therefore there is no scour.

Compaction Recommendation

Compact roadway embankment material to at least 90 percent of the maximum dry
density with moisture content no less than the optimum moisture and no more than 5.0
percentage points above the optimum moisture. The Engineer will determine the
maximum dry density and optimum moisture content as specified in ND T 180.

Compact the aggregate transitions at the bridge ends according to section 714.04 A.10.



Slope Recommendation

A slope stability analysis was conducted with Slope/W developed by Geo-Slope
International. The analysis was a two-dimensional limit equilibrium method. Design
division requested analysis of 2.5:1 and 2:1 side slopes for the bridge. Slope stability
analysis shows that 2:1 slopes do not meet the required factor of safety. Based on our
analysis it is recommended to construct slopes no steeper than 2.5:1. The bridge end
slopes were also analyzed. It was determined that a 2.5:1 end slope will be sufficient for
this structure. The stability analysis outputs can be found in Appendix C.

Drainage Recommendation

The drainage off the bridge should be controlled so that water does not drain directly off
the bridge ends and cause erosion around the wing-wall. A combination of inlets,
downdrains, and/or deckdrains should be used to control water runoff. Water should
not be allowed to drain off the bridge as to allow the in slopes and end slopes to
become saturated, which is a common cause of slope failure.

Settlement Analysis/Recommendation

Minimal fill is proposed to be placed with this project, therefore settlement mitigation is
not recommended.

Pre-Boring

Minimal fill is proposed to be placed with this project, therefore pre-boring is not
recommended.



APPENDIX A

Boring Logs



NDDOT LOG - NDDOT_DATATEMP_20180208.GDT - 7/13/23 11:26 - R:\PROJECT\20094260.194\MATERIAL\GEOTECH\DEEP FOUNDATION\VOID\BORING 2.GPJ

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION

LOG OF BORING B2

Bottom of borehole at 119.6 ft

PAGE 1 OF 1
MQ;DQ A ) 300 AIRPORT ROAD
Department of Transportation BISMARCK, ND 58504
PROJECT NUMBER _IM-2-094(194)260 DATE STARTED COMPLETED
PCN 23577 ELEVATION _1426 ft
LOCATION _Stutsman County
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES _East abutment
= g W < o MC
z | E Yo > >"_’ PL LL
Q o8| Fa|x A
E|E MATERIAL DESCRIPTION 1519 WS | Y| espTnvaue 240 60 & TESTS &
< [ o o 3l a2 2 REMARKS
> | W 23 =Z |8 O CLAY FRACTION
Lo 4 I3 | q (%)
w o 2 o
" 920 40 60 80 19_37._60 80
1 Stiff Moist Brn Lean Clay A6(5) SC 378 | 75 1@()) ........ B
4 0 )@ |..17..38. ..
| i A-6(10) CL 379 60 |6 .. |...20—41.. Y=126.5 pcf, UC=4136 psf,
1420_ _ / 7-6(10)CL 380 | 35O - 17._4. 20 €=2068 psf
- 10 A-6(10) CL 381 [ 60 |6 -+ 18—38 " Y=127.1 psf, UC=1456 psf,
. IA-6(8) CL 382 5O [©@:iverieeieeiee e JR N c=728psf
i AT SO S S 016,40, ...
| A-6(11) CL 383 75 A1 18738 .. .:....t ... Y=129.9 psf, UU=1532 psf
o7 ool o X g5 ] @ O A
- 20+ IA-6(9) CL 8 | 75 |-9- ©19—40"" Y=131.9 psf, UU=2618psf
- - - . . e —
N ol = i: @ 1942, Y=129.2 psf, UC=3653 psf
I -7-6(7) SC 387 10 1..18—41.. =129.2 psf, UC= psf,
1400_ | / 7-6(11)CL 38 | 75| © B 17.;_1. : 33 B c=1826 psf
— 30 A-6(10) CL 389 | BO [t AT 3Q e Y=131.3 psf, UC=3243 psf,
1 1 h-6(10) CL 300 | QB |- @-vcovvvveiviiiiians [ T c=1621 psf
1390' 1390.0 ft 36.0 ft A6(11) CL ot | 85| 4. i qeea Y=129.6 psf, CU=32.3",
2| | stiff to Very Stiff Moist Brn/Gry/Blk Clayey // 26@) sc X[ se2 C'=156 psf
4 404 Sand Ao
i /7/’ T o e e\
1380 B // A-6(3)| SC ggg
4 4 //// A-4(0) SC 307 N 44 @ it | QD
50 %AA(Z cL 308 NOO | g il
-4 1373.0ft 53.0 ftf /.2.4(0) sc 399 (OO | @i it e
N Medium Dense to Dense Wet Gry Silty 69 cL 200
1370_' ] Sand 1-b(GW-S 401
- 60 -1-a(HW-Sl 402
— -1-b(BW-S 403 | 8B vt ittt
i 26 s e bl b 2883
13607 1358.0 ft 68.0 ft 1-b(@W-SMX| 405
| 704 Water Bearing Coal 206
- - 407
1350 -
- 80 410
i i 21 @y
1aagl1 134001t 86.0 ft s [q00] e i £
| 1 Medium Dense to Dense Wet Gry Silty -
4904 Sand i'A.3(1 5P-S| 413
1330 - {: | [A-3(1)BP-S 44 190 [ s
-~4100{ 1325.0ft 101.0 ft A-2-4(d) sm M5 | OB | @ i e
-1 7 Medium Dense to Dense Moist Gry Clayey /7 """""""""
i Sand /A4(1 « v rr-3 ISR AR DA SR EEER] EELYCURE SRR SRR
1320 / ]
| —1101 %A-e(z sc 417 e
a1 %MWH b 100027 80
1 1 1306.4ft 119.6 ft//// s 5
- 7




NDDOT LOG - NDDOT_DATATEMP_20180208.GDT - 7/13/23 08:32 - R:\PROJECT\20094260.194\MATERIAL\GEOTECH\DEEP FOUNDATION\VOID\BORING 1.GPJ

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION

LOG OF BORING B1

PAGE 1 OF 1
MQ;DQ & ) 300 AIRPORT ROAD
Department of Transportation BISMARCK, ND 58504
PROJECT NUMBER _IM-2-094(194)260 DATE STARTED COMPLETED
PCN 23577 ELEVATION 14234 it
LOCATION _Stutsman County
DRILLED BY _Dallan LOGGED BY _Jamie DRILLING METHOD
ENGINEER
NOTES West
= g W < o MC
z | E Yo > ‘>'_’ PL LL
Q o8| Fa|x A
E|E MATERIAL DESCRIPTION 1519 WS | Y| espTnvaue 240 60 & TESTS &
< | o o 3l a2 2 REMARKS
> | W 23 sz |Q [ CLAY FRACTION
w o s | 9 %
— o < w (%)
w O 2 o
. 6_20 40 60 80 20_37_60 80
4 - Loose Moist Brn Clayey Sand .0 ftf24q sc 37 | 80 |7, i i 18737
1420/ \1421.4 ft / poe) oL g 5% 2. V=722 pof, UG= 4972 ot
_ - - - - 7-6(19)CL 339 =129.2 pcf, UC= psf,
1 7 Medium stiff to stiff Moist Brn/Gry Lean Clay / 7_6:1 ;CL 0 g . c=2457 psf
1 10 / A-6(9) CL 341 5-
B m A-6(10) CL 342 ©
14107 .
- i 7-6(10) CL 343 5. ) Y=128.6 pcf, CU= 35° c'=180
1 _ / IA-6(9) CL 344 © psf
1 204 7-6(1})CL 345 : Y=129.3 pcf, UC= 3336 psf,
1 A / 7-6(1})CL 346 c=1669 psf
14007 /
. IA-6(9)] CL 347 Y=129.9 pcf, UC=2416 psf,
- : IA-6(9)| CL 348 c=1208psf
1 30 7-6(10)CL 349 Y=128.4 pcf, c=1977 psf
7 — /\-6(10 CL 350
13907
. 7-6(11)CL 351 Y=129.0 pcf, c=3210 psf
4 7 / A6(9) CL 352
71 404 IA-6(6) CL 353
I 1 4 1380.4ft 43.0 ft h-6(10) CL 354
1380_' 7 Loose to medium dense Wet Brn/Gry Silty 1b(1BP-S 355
|1 7 Sand
71 50+ 4-1-b(®BP-S 356
- i A-1-b(1) SP 357
13707
4 ] IA-3(1)5P-S! 358
_ | 1-b(gP-S 359
71 60+ 1-a(BP-S 360
13601 | 2
_ - [ A-2-4@w-s 362
4 7] 1355.4ft 68.0 ft[.}{{1 363
41 704 Dense Wet Gry Silty Sand T Ao sm (X oa
4] ‘I A-1-b(0) SM 365
13501 3%
| | |-} A-2-4(pP-si 366
_ | | A-2-4(0)) SM 367
7| 80 1'4-2-4(d) sm 368
- i ' A-2-4(0) SM 369
13401
- _ 370
= 904 T A2a) sm 371
138301 4 q30741 96.0 ft|-{ T 4 oac) s X 572
-4 4 Hard Moist Gry Silt
1100 IA-6(5) SC 373
1320_- T 131741t 106.0 ft A-ao)cL-MUX] 374
- Hard Moist Gry Fat Clay /
1101 /A.em sC 375
1310{ /
- | 7-6(16)CH 376
1 4 1303.9ft 119.5 XY ook o

Bottom of borehole at 119.5 ft

377

100
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Lab Results
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N@ﬁ@ ' NORTH DAKOTA DEPARTMENT OF TRANSPORATION
ALY A1) 300 AIRPORT ROAD

North Dakota

Department of Transportation B|SMARCK, ND 58504

PROJECT NUMBER _IM-2-094(194)260

GRAIN SIZE DISTRIBUTION

LOCATION _Stutsman County

PCN _23577

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 3/4 12318 3 4 6 810 1416 20 30 40 50 60 100 140200
100 [ : [ : L[] ] IR [ [
95 : S : :
: TN : :
% ; \ ; ; ;
85 \.\
’ 3 N
65
z | W
g 60 : ;
= . .
> 55 - -
m : :
5 5 r
Z > ;
o :
= 45 :
z :
i :
g 40 \ :
i} :
o :
35 \
30 \
25
20
15 »
10 :
5
0 . .
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
e B1 0.0 A-2-6 (0) SC 37 20 17
x| B1 2.0 A-6 (8) CL 37 18 19
A| B1 4.0 A-7-6 (11) CL 42 19 23
*| B1 6.0 A-7-6 (11) CL 42 18 24
®| B1 9.0 A-6 (9) CL 40 18 22
BOREHOLE DEPTH| D100 D50 D30 D15 %Gravel | %Sand %Silt %Clay
e B1 0.0 25 0.32 0.141 0.077 22.2 63.4 14.5
x| B1 2.0 25 29 39.7 57.4
A| B1 4.0 25 6.1 35.0 58.9
*| B1 6.0 25 23 38.3 59.4
®| B1 9.0 25 6.1 37.5 56.5
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N@ﬁ@ ' NORTH DAKOTA DEPARTMENT OF TRANSPORATION
ALY A1) 300 AIRPORT ROAD

North Dak
Dg;:;rtl:e:ttzf Transportation B|SMARCK, ND 58504

PROJECT NUMBER _IM-2-094(194)260

GRAIN SIZE DISTRIBUTION

LOCATION _Stutsman County

PCN 23577
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 +:3/4 1/2 3 4 6 8101416 20 30 40 50 60 100 140200
100 ERIIEREEL ﬁ%$"\"|l T T T
95 ENEANN : :
90 : : A N
| X\
: : : N
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80
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70
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5
i 60
=
> 55
m
f s0
Y 5
e
= 45
z
i
€ 40
i}
o
35
30
25
20
15
10
5
0 N . . . N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse| medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
e B1 11.0 A-6 (10) CL 40 17 23
x| B1 14.0 A-7-6 (10) CL 42 20 22
A| B1 16.0 A-6 (9) CL 40 19 21
*| B1 19.0 A-7-6 (11) CL 42 20 22
®| B1 21.0 A-7-6 (11) CL 42 18 24
BOREHOLE DEPTH| D100 D50 D30 D15 %Gravel | %Sand %Silt %Clay
e B1 11.0 25 2.6 39.9 57.5
x| B1 14.0 25 7.0 35.7 57.3
A| B1 16.0 25 4.9 36.8 58.4
*| B1 19.0 25 1.6 37.2 61.1
®| B1 21.0 25 3.7 38.3 58.1
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; GRAIN SIZE DISTRIBUTION
N@D@ls g‘(%R;:PDgFP{(?;A(\) EEPARTMENT OF TRANSPORATION

North Dak
Dg;:;rtl:e:ttzf Transportation B|SMARCK, ND 58504

PROJECT NUMBER _|IM-2-094(194)260 LOCATION _Stutsman County
PCN 23577
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 215 *\3/4 1/2 3 4 6 8101416 20 30 40 50 60 100 140200
100 T T T \rﬁ WU RE LI
s § RS z §
: : ™ : :
90 -
85
80 ; ; ; ;
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g
65 N . . .
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i 60
=
> 55
m
&
Y 50
e
= 45
z
i
€ 40
i}
o
35
30
25
20
15
10
5
0 N . . . N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse| medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
e B1 24.0 A-6 (10) CL 38 18 20
x| B1 26.0 A-6 (9) CL 37 17 20
A| B1 29.0 A-7-6 (10) CL 42 19 23
*| B1 31.0 A-6 (10) CL 38 17 21
®| B1 34.0 A-7-6 (11) CL 41 19 22
BOREHOLE DEPTH| D100 D50 D30 D15 %Gravel | %Sand %Silt %Clay
e B1 24.0 25 1.2 37.8 61.1
x| B1 26.0 25 2.0 38.9 59.1
A| B1 29.0 25 5.4 371 57.4
*| B1 31.0 25 1.5 37.4 61.1
®| B1 34.0 25 24 36.7 60.9
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North Dakota

Department of Transportation B|SMARCK, ND 58504

PROJECT NUMBER _IM-2-094(194)260

GRAIN SIZE DISTRIBUTION

LOCATION _Stutsman County

PCN 23577
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
e B1 36.0 A-6 (9) CL 38 21 17
x| B1 39.0 A-6 (6) CL 34 20 14
A| B1 41.0 A-6 (11) CL 37 19 18
*| B1 44.0 A-1-b (0) SP-SM NP | NP | NP | 0.86 | 7.77
®| B1 49.0 A-1-b (0) SP-SM NP | NP | NP | 0.91 |16.41
BOREHOLE DEPTH| D100 D50 D30 D15 %Gravel | %Sand %Silt %Clay
e B1 36.0 25 0.0 36.7 63.3
x| B1 39.0 25 0.0 38.9 61.1
A| B1 41.0 25 0.0 31.2 68.8
*| B1 44.0 25 0.531 0.236 0.116 09 93.2 5.9
®| B1 49.0 25 0.732 0.263 0.095 15.5 731 1.4
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A ) 300 AIRPORT ROAD

Department of Transportation B|SMARCK, ND 58504

PROJECT NUMBER _IM-2-094(194)260

GRAIN SIZE DISTRIBUTION

LOCATION _Stutsman County

PCN 23577
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
e B1 51.0 A-2-4 (0) SP 30 21 9 0.83 | 9.91
x| B1 54.0 A-3 (0) SP-SM NP | NP | NP | 0.76 | 4.01
A| B1 56.0 A-1-b (0) SP-SM NP | NP | NP | 0.56 |11.48
*| B1 59.0 A-1-a (0) SP-SM NP | NP | NP | 0.81 |65.53
®| B1 64.0 A-2-4 (0) SW-SM 32 24 8 2.26 (19.62
BOREHOLE DEPTH| D100 D50 D30 D15 %Gravel | %Sand %Silt %Clay
e B1 51.0 25 0.679 0.286 0.13 121 83.3 4.5
x| B1 54.0 25 0.25 0.143 0.095 3.0 90.4 6.7
A| B1 56.0 25 0.492 0.19 0.095 16.4 73.6 10.0
*| B1 59.0 25 2.457 0.529 0.121 40.1 49.6 10.3
®| B1 64.0 25 1.236 0.602 0.191 251 66.2 8.8
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NDDOQ

North Dakota

Department of Transportation B|SMARCK, ND 58504

PROJECT NUMBER _IM-2-094(194)260

GRAIN SIZE DISTRIBUTION

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
A ) 300 AIRPORT ROAD

LOCATION _Stutsman County

PCN 23577
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
e B1 69.0 A-1-b (0) SM 30 24 6
x| B1 71.0 A-1-b (0) SM NP | NP | NP
A| B1 74.0 A-2-4 (0) SP-SM NP | NP | NP | 0.78 | 3.44
*| B1 76.0 A-2-4 (0) SM NP | NP | NP
®| B1 79.0 A-2-4 (0) SM NP | NP | NP
BOREHOLE DEPTH| D100 D50 D30 D15 %Gravel | %Sand %Silt %Clay
e B1 69.0 25 0.74 0.287 0.085 14.4 72.2 13.5
x| B1 71.0 25 0.915 0.207 28.3 56.1 15.6
A| B1 74.0 25 0.196 0.12 0.083 10.0 78.8 1.1
*| B1 76.0 25 0.18 0.112 0.078 5.8 81.0 13.2
®| B1 79.0 25 0.183 0.107 6.9 76.3 16.8
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PROJECT NUMBER _IM-2-094(194)260
PCN _23577

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
A ) 300 AIRPORT ROAD

GRAIN SIZE DISTRIBUTION

LOCATION _Stutsman County
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PROJECT NUMBER _IM-2-094(194)260
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GRAIN SIZE DISTRIBUTION

' NORTH DAKOTA DEPARTMENT OF TRANSPORATION
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LOCATION _Stutsman County

100
95

90

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

5
0

U.S. SIEVE OPENING IN INCHES

6 4 3

U.S. SIEVE NUMBERS

|
810 1416 20 30 40 50 60 100 140200

HYDROMETER

6
]
N

215 34 112 3
| : UK.
: N

AN

100

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

| fine coarse |

medium |

fine

SILT OR CLAY

BOREHOLE

DEPTH

AASHTO Classification

USCS Classification

LL

PL

PI

Cc

Cu

B2

0.0

A6 (5)

SC

37

19

18

B2

4.0

A6 (10)

CL

38

17

21

B2

6.0

A-7-6 (10)

CL

41

20

21

B2

9.0

A6 (11)

CL

40

17

23

@|* > N O

B2

11.0

A6 (8)

CL

38

18

20

BOREHOLE

DEPTH

D100

D50

D30

D15

%Gravel

%Sand

%Silt

%Clay

B2

0.0

25

0.08

5.0

46.0

49.0

B2

4.0

25

4.8

33.1

62.1

B2

6.0

25

0.9

39.2

59.9

B2

9.0

25

4.4

36.9

58.7

B2

11.0

25

4.6

39.0

56.4




GRAIN SIZE D ADJUSTED - 20171219.GDT - 7/13/23 08:42 - R:\PROJECT\20094260.194\MATERIAL\GEOTECH\DEEP FOUNDATION\VOID\BORING 2.GPJ

@|* > N O

NDDOQ

North Dakota

Department of Transportation B|SMARCK, ND 58504

PROJECT NUMBER _IM-2-094(194)260
PCN _23577

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
A ) 300 AIRPORT ROAD

GRAIN SIZE DISTRIBUTION

LOCATION _Stutsman County
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PROJECT NUMBER _|IM-2-094(194)260 LOCATION _Stutsman County
PCN 23577
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
® B2 26.0 A-7-6 (11) CL 41 18 23
X| B2 29.0 A-6 (10) CL 38 17 21
A| B2 31.0 A-6 (10) CL 39 17 22
*| B2 34.0 A-6 (10) CL 39 16 23
®| B2 36.0 A-2-6 (0) SC 28 17 1
BOREHOLE DEPTH| D100 D50 D30 D15 %Gravel | %Sand %Silt %Clay
®| B2 26.0 25 3.5 36.1 60.5
X| B2 29.0 25 24 36.5 61.1
A| B2 31.0 25 3.0 37.4 59.6
*| B2 34.0 25 8.1 32.7 59.1
®| B2 36.0 25 0.193 8.4 58.9 32.7
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GRAIN SIZE DISTRIBUTION
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GRAIN SIZE DISTRIBUTION

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION

A ) 300 AIRPORT ROAD

Department of Transportation B|SMARCK, ND 58504

PROJECT NUMBER _IM-2-094(194)260

LOCATION _Stutsman County

PCN 23577
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine
BOREHOLE DEPTH| AASHTO Classification USCS Classification LL PL Pl Cc Cu
® B2 64.0 A-2-6 (0) SC 33 22 1
X| B2 66.0 A-1-b (0) SW-SM 30 25 5 2.51 (13.75
A| B2 89.0 A-3 (0) SP-SM NP | NP | NP | 0.82 | 2.76
*| B2 94.0 A-3 (0) SP-SM NP | NP | NP | 0.82 | 2.63
®| B2 99.0 A-2-4 (0) SM NP | NP | NP
BOREHOLE DEPTH| D100 D50 D30 D15 %Gravel | %Sand %Silt %Clay
®| B2 64.0 25 0.759 0.428 0.092 12.3 74.6 13.1
X| B2 66.0 25 0.718 0.402 0.107 7.7 81.3 11.0
A| B2 89.0 25 0.185 0.123 0.091 0.8 93.6 5.6
*| B2 94.0 25 0.168 0.114 0.085 01 91.5 8.4
®| B2 99.0 25 0.157 0.095 09 78.5 20.7
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NDDOQ

North Dakota

Department of Transportation B|SMARCK, ND 58504

PROJECT NUMBER _IM-2-094(194)260

" NORTH DAKOTA DEPARTMENT OF TRANSPORATION
A ) 300 AIRPORT ROAD

GRAIN SIZE DISTRIBUTION

LOCATION _Stutsman County

PCN _23577

U.S. SIEVE OPENING IN INCHES

6 4 3

215

U.S. SIEVE NUMBERS |
810 1416 20 30 40 50 60 100 140200

HYDROMETER

100 T
95

90

NLdd %%i T
| N

85

80

75

70

65

60

55

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

5

0

100

10

1

0.1

GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

| fine

coarse |

medium |

fine

SILT OR CLAY

BOREHOLE

DEPTH

AASHTO Classification

USCS Classification

LL | PL PI

Cc

Cu

B2

104.0

A4 (1)

SC

27 17 10

B2

109.0

A6 (2)

SC

31 17 14

B2

114.0

A-7-6 (8)

CH

50 | 27 | 23

* b MO

B2

119.0

A-7-5 (19)

MH

66 | 34 | 32

BOREHOLE

DEPTH

D100

D50

D30

D15

%Gravel

%Sand

%Silt

%Clay

B2

104.0

25

0.13

3.2

56.3

40.5

B2

109.0

25

0.131

5.4

53.1

41.5

B2

114.0

25

2.6

47.3

50.1

* b MO

B2

119.0

25

0.8

38.2

61.0
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NDDOL oo ™" oner QUMMARY OF LABORATORY RESULTS

North Dak
Dg;‘artl:e::%f Transportation B|SMARCK, ND 58504

PROJECT NUMBER _IM-2-094(194)260 LOCATION _Stutsman County
PCN 23577
I . . . [Maximum| USCS Water Avg. Dry Satur- .
Borehole Depth | oo P et (i‘]fne) e | Ciestionton ass- C‘z[,z‘)*”t Cvc\)(/stt(;:r:t D(epncsfi)ty a(t.,f’)” Aot
B1 0.0 37 | 20 17 25 14 | A-2-6 (0) SC
B1 20 | 37 | 18| 19 25 57 | A-6 (8) CL
B1 4.0 42 19 23 25 59 |A-7-6 (11)] CL
B1 6.0 42 18 24 25 59 |A-7-6 (11)] CL
B1 90 | 40 | 18 | 22 25 56 | A-6 (9) CL
B1 11.0 40 17 23 25 57 A-6 (10) CL
B1 14.0 42 20 22 25 57 |A-7-6 (10) CL
B1 16.0 | 40 | 19 | 21 25 58 | A-6 (9) CL
B1 19.0 42 | 20 22 25 61 |A-7-6 (11)] CL
B1 21.0 42 18 24 25 58 |A-7-6 (11) CL
B1 24.0 38 18 20 25 61 A-6 (10) CL
B1 26.0 37 | 17 20 25 59 A-6 (9) CL
B1 29.0 42 19 23 25 57 |A-7-6 (10) CL
B1 31.0 38 17 21 25 61 A-6 (10) CL
B1 34.0 41 19 22 25 61 |A-7-6 (11)] CL
B1 360 | 38 | 21 | 17 25 63 | A-6 (9) CL
B1 39.0 34 | 20 14 25 61 A-6 (6) CL
B1 41.0 37 | 19 18 25 69 A-6 (11) CL
B1 44.0 NP | NP NP 25 6 A-1-b (0) | SP-SM
B1 49.0 | NP | NP NP 25 11 A-1-b (0) | SP-SM
B1 51.0 30 | 21 9 25 5 A-2-4 (0) SP
B1 54.0 NP | NP NP 25 7 A-3 (0) | SP-SM
B1 56.0 | NP | NP NP 25 10 | A-1-b (0) | SP-SM
B1 59.0 | NP | NP NP 25 10 | A-1-a (0) | SP-SM
B1 64.0 32 24 8 25 9 A-2-4 (0) | SW-SM
B1 69.0 30 | 24 6 25 13 | A-1-b (0) SM
B1 71.0 | NP | NP NP 25 16 | A-1-b (0) SM
B1 74.0 NP | NP NP 25 11 A-2-4 (0) | SP-SM
B1 76.0 | NP | NP NP 25 13 | A-2-4 (0) SM
B1 79.0 NP | NP NP 25 17 A-2-4 (0) SM
B1 81.0 NP | NP NP 25 12 A-2-4 (0) SM
B1 89.0 | NP | NP NP 25 12 | A-2-4 (0) SM
B1 94.0 NP | NP NP 25 21 A-2-4 (0) SM
B1 990 | 34 | 18 | 16 25 49 | A6 (4) sC
B1 104.0 | 25 | 21 4 25 51 A-4 (0) | CL-ML
B1 109.0 | 37 | 22 15 25 48 A-6 (4) SC
B1 114.0 | 60 27 33 25 57 |A-7-6 (16)| CH
B1 119.0 | 69 | 26 43 25 62 |A-7-6 (25)| CH
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NDDOL oo ™" oner QUMMARY OF LABORATORY RESULTS

North Dak
Dg;‘artl:e::%f Transportation B|SMARCK, ND 58504

PROJECT NUMBER _IM-2-094(194)260 LOCATION _Stutsman County
PCN 23577
I . . . [Maximum| USCS Water Avg. Dry Satur- .
Borehole Depth | oo P et (i‘]fne) e | Ciestionton ass- C‘z[,z‘)*”t Cvc\)(/stt(;:r:t D(epncsfi)ty a(t.,f’)” Aot
B2 0.0 37 | 19 18 25 49 A-6 (5) SC
B2 4.0 38 17 21 25 62 A-6 (10) CL
B2 6.0 41 20 21 25 60 |A-7-6 (10)] CL
B2 9.0 40 17 23 25 59 A-6 (11) CL
B2 110 | 38 | 18 | 20 25 56 | A-6 (8) CL
B2 14.0 40 16 24 25 59 A-6 (11) CL
B2 16.0 | 38 | 18 | 20 25 61 | A6 (10) | CL
B2 190 | 37 | 16 | 21 25 58 | A-6 (9) CL
B2 21.0 40 19 21 25 55 A-6 (8) CL
B2 24.0 42 19 23 25 48 A-7-6 (7) SC
B2 26.0 41 18 23 25 60 |A-7-6 (11) CL
B2 29.0 38 | 17 21 25 61 A-6 (10) CL
B2 31.0 39 17 22 25 60 A-6 (10) CL
B2 34.0 39 | 16 23 25 59 A-6 (10) CL
B2 36.0 28 | 17 11 25 33 | A-2-6 (0) SC
B2 390 | 31 | 19 | 12 25 20 | A26 (0)| SC
B2 40.0 31 21 10 25 22 | A-2-4 (0) SC
B2 45.0 36 | 21 15 25 45 A-6 (3) SC
B2 470 | 27 | 18 9 25 38 | A-4 (0) SC
B2 49.0 29 | 21 8 25 58 A-4 (2) CL
B2 51.0 31 22 9 25 35 | A-2-4 (0) SC
B2 54.0 33 18 15 25 74 A-6 (9) CL
B2 56.0 | NP | NP NP 25 12 | A-1-b (0) | SW-SM
B2 59.0 | NP | NP NP 25 8 A-1-a (0) | SW-SM
B2 61.0 NP | NP NP 25 8 A-1-b (0) | SW-SM
B2 64.0 33 | 22 11 25 13 | A-2-6 (0) SC
B2 66.0 30 | 25 5 25 11 A-1-b (0) | SW-SM
B2 89.0 NP | NP NP 25 6 A-3 (0) | SP-SM
B2 94.0 | NP | NP NP 25 8 A-3 (0) | SP-SM
B2 99.0 NP | NP NP 25 21 A-2-4 (0) SM
B2 104.0 | 27 17 10 25 41 A-4 (1) SC
B2 109.0 | 31 17 14 25 42 A-6 (2) SC
B2 114.0 | 50 27 23 25 50 A-7-6 (8) CH
B2 119.0 | 66 | 34 32 25 61 |A-7-5 (19)] MH
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

o b Beva s L Lo s L
] [ Max. Obliquity
1 ¢’ = 1.08 psi C
11¢ = 323 .
1 [tan ¢ = 0.63 -
20 -] y -
] ;
o T L.
i [
0 _’
] C
—zo—llllllllllllllllllllllllllllllllllllllllllllllllllllll-
20 40 60 80 100 120 140
p’, psi
Symbol o A
’ Sample No. $S-391-18€5~391-16
4.5 | ' ' [ ' Test No. CU-8-16| CU-9-16]
. - |Depth 34.3-34.8[34.8-35.3
4.0 Diameter, in 2.85 | 2.863
; i Height, in 5719 | 5.738
a5 3 ast 3 | Water Co.ntent, % 19.2 18.5
£ | Dry Density, pef 107.7 110.4
1 / \\\ - Saturation, % 94.9 98.2
2 3.0 Void Ratio 0.535 | 0.498
f J / L 5 Water Content, % 20.0 18.9
g 25_; % Dry Der}sity. pef 108.2 | 110.3
o 1 o Saturationx, % 100.0 100.0
4 / | S| void Ratio 0.529 0.5
2.0 ® [Back Press., psi 60.95 | 51.01
3 K Ver. Eff. Cons. Stress, psi 30.02 59.98
! Shear Strength, psi 16.52 33.73
155 Strain at Failure, % 188 | 19.7
1 - |Strain Rate, %/min 0.075 | 0.075
1.0 : : . B-Value 095 | 095
0 10 20 30 40  [Estimated Specific Gravity 2.65 2.65
VERTICAL STRAIN, % Liquid Limit - -
Plastic Limit ——— ——
Project: IM-2-094(143)260
Location:
Project No.:
Boring No.: 2
Sample Type:
Description: 7. L. 22" Brn Sandy Clay with 1.0. & coal deposits, rock upto 3/4"
Remarks:

Phase calculations based on start and end of test.
Tue, 14-JUN-2016 09:52:31 . . .
* Saturation is set to 100% for phase calculgtions.



CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

60 1 1 1 1 1 100 L 1 1 1 L N
] - ] /-—/""' A N
- ] - _ ] -
2 40 & 50 /
L T B U; 7] B
& 7 s B n . i
7] T - o y
&J 1 \ R g i .
=] A S i
p 2 r
& 20 [ 2 0
x N T ——— N [ _ 5
i
. o r ] r
i} R 4 R
4 - ] Z
4 B - K
0 f T T T T T "'50 T T T T T
0 5 10 15 20 25 0 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
40 j I L 1t 1 7 1 11 ! 11 1 0t 1 1 11 11 1 .1 1 1 11 1 1 1t & 1 &t 1 & 1 1 1 1 1 .1t 11 | T I A T T W I
4 * 1 -
- | Max. Obliquity -
-; ¢’ = 1.08 psi -
4l = 323 -
- [tan ¢’ = 0.83 -
. -
[o R -
v L
O -v \ =
- \ [
- \ C
—20 .- T T T 1T rri T T 1T T T 17171 LR L L Py rTT T Vv TrrTrrT e T TrT T B
20 40 60 80 100 120 140
p’, psi
Sample No. | Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
O [8S5-391-16| CU-B-16 |34.3-34.8 |Dan 5/25/16 | Matt CU-8-16.dat
A | SS-391-16| CU-9-16 | 34.8-35.3 |Dan 6/1/16 Matt CU-9-16.dat
Project: IM-2-094(143)260 Location: Project No.:
Boring No.: 2 Sample Type:
Description: T. L. 22" Brn Sandy Clay with 1.0. & coal deposits, rock upto 3/4"
Remarks:

Tue, 14-JUN-2016 09:52:31
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

100 [EIR N0 SO OO I [ S | 1 PO VR VR TR TN AN TR B | PHEE T S T A S I 1 1 y 113111 1 [HE N S A I S | 1 [ A SO OO T I B | L -
2 50
v ] K
n
i} . o -
E © -
n . L
5 - -
2 i X
< 4 L
& 0-

[ 4 : K
1 -
{ L
4 L
i L
4 ; N
—50 —Er T T vr1 171 11 T r 117111 T™rrr1rr1rr11i1 1 L R I L L L L Trr7rtr1 71111 L L L L
0 5 10 15 20 25 30
VERTICAL STRAIN, %

100 v L1 i 111 t1 1 I' [ S I T A S A | 1 Ly 1 1.1t 1 t1 [EEE T S S S B A [URE W T N S A | 1 [ES S S DEN DO S I |
7 50 _‘ % K
13 N : L
% A : L
E‘- H L
5 j | ;
1 ! ~
o | ;
< - § -
R —— |
(o] - g -

—50 —A‘ T i1 7f17 171 E‘ TrrryJ171 11 T 71T 1 11771 T 1T 1711111 TTrrrrr11 11 rrrrr1r1 1 11 -

0 5 10 15 20 25 30
VERTICAL STRAN, %
Sample No. | Test No. Depth Tested By |Test Date Checked By |Check Date Test File

o | ss-391-16| CU-8-16 34.3-34.8 |Dan 5/25/16 Matt CU-8-16.dat

A | 8s-391-16| CU-9-16 34.8-35.3 |Dan 6/1/186 Matt CU-9-16.dat
Project: IM-2-094(143)260 Location: Project No.:
Boring No.: 2 Sample Type:
Description: T. L. 22" Brn Sandy Clay with 1.0. & coal deposits, rock upto 3/4"
Remarks:

Tue, 14-JUN-2016 09:52:32
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TRIAXIAL UU(Q) CCU(R) CD(S)

s r

M. Project Number
North Dakota Department of Transportation, Materials & Research |, _l / Im- - 26
SEN 50459 (5-2016) : ~=Boring Number
Aller Tesl W1.1230.79 Day WA/ 148,93 2
Field Sample Number Lab Number Depth
55-391-1b Cu-8-/6 34.3 *°3’;i-8
Weight of Sample Confining Pressure ‘ Test Number of
122969 30 13
Diameter Height Moisture Can Number
285 | 294 5.7:18 s35
Wet Wt + Can
| 2350 | a8k 5,7:18 t5.46b
Dry Wt + Can
2351 | 2384 5.730 57.69
Average Average Wt of Can
» 2. 850 5.719 716
Total Length: 29" Baw S‘WAY Cly with 7.0+ Gonl ﬁefag;-ls, Rock up 9‘3/‘{\'

l J¢e——5 amp e —)ll | i
30 343 318 35.0 36.0
Field Sample Number Lab Number Depth

$$-391-1b cu-9-16 34.8+% 35.3
Weight of Sample Confining Pressure Test Number of
[3¢8.35 2 3D
Diameter Height Moisture Can Number
23S | 2818 5.739 S36
Wet Wt + Can
\ | 2853 | 2868 5.7 36 ¢35~
Dry Wt + Can
\ 2357 | 236b §.139 55.34
Average Average Wt of Can
~ 2,863 | 5138 ['7.40
Total Length: J oo Tes}\W.159.36] S22 [Trec\h 8. + Wt Dey Wi, [56.H0 |

| 'l¢-—-'5AlmP]a-——-v\ I |

I M3 35.3 I
Field Sample Number Lab Number Depth :

55-391 -1k CU-10-b 35,3+35.8
Weight of Sample Confining Pressure Test Number of
12,3.04 10 3 3 _
Diameter 2 Height 5 7 34 Moisture Can N;m ré 3 S
2.84" bk .
Wet Wt + Can | CAN 1¥6.32 |
2.851 | 2367 5.7 3l 54.80/18494-¢3 |
4857 | 8.8L6 5.7134 53.74 '
Average Average Wt of Can
J. 859 5.734 15.38 | 17.27
Total Length:
| | e
353 AASHTO T-234 Testedgl;).;:x oT | v
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UNCONFINED COMPRESSION TEST REPORT

55-399- /6
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O TTTT T T TT T 1 mrTTTrTrrrrrx ! rrrorrrrirr i LENNR IR DR A S M N S | l LONNLNNL I R B (A B B : P Trrro T

YERTICAL STRAIN, %

Test Nz

UC-24-16

Dimoeter

2.864

5.732

S 17.11
= AR
L1 0y Dens’ pef 112.1

95.33

Unccrirsed 7 ipressive Strength, psi

0.47%

2255

Sh

Undrainad

or Strength, psi

11.28

Tima 4

Feif e

min B8.325%

Straie leta,

“min

Mec: v .8 S":

Hic Gravity

%]

Licuis b

Plastis i

e

|

Froject: IM-2-094(143)260

Location:

Project No.:

Boring No.: 2

Semple Type: Undisturbed

Description: T. L. 16" Brn Clay with 1/2" raouk,

Remarks:
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UNCONFINED COMPRESSION TEST REPORT
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5 10 ig 20 25 30
VERTICAL STRAIN, %

Project: IM-2-094(143)2860C Location: Project No.:
Boring No.: 2 Tested Bv. DT Checked By: MD
Sample No.: SS-389-18 Test Date: 6/7/2016 Depth: 29.5-30.0
Test No.: UC-24-16 Sampie Tyser Undisturbed Elevation:

Description: T. L. 16" Brn Ciay with 1/2" rezk,

Remarks:




<L UNCONFINED COMPRZSSION TEST 5 5 ’339, /@

Project: Feoeeta 0260 Location: Project No.:
Boring Ne. Tasted By: DT Checked By: MD
Sample No.: . .- - Test Date: 6/7/2016 Depth: 29 5-30.0
Test No.: Li»34~; Sampla Type: Ladisturbed Elevation:
Soil Descriztion: = L. 16" Brn Clay with 1/2" rock,

Remarks:

Specimen Henfﬂt 5.73 1n Liquid Limit: O Cap Mass: 0 gm
Specimen Arez: £ 2 dnA2 Plastic Limit: O

Specimen v ceae U012 cc Measured Specific Gravity: 2.65

water Conu=r I+, -~ztion

Container s14

wt. Conta.:» o io.%2

Wt. Contal:: < w o oil, gm 65.24

wt. Cont.au{: LA 21, am 58.18

Wt. Dry Soii, o= 4£1.26

water Conteui. & 17.11

void Ratio 0.48

Degree of Setaratic ., % 95.38

wet Unit We*“'u: { 131.31

Dry Unit wWeicnay o - 112.13



UNCONFINED COMPRESSION Project Number
North Dakota Department of Transportation, Materials & Research Im-R- 69 7 473 ) Al
SFN 50460 (5-2016) Boring Number
74
Field Sample Number Lab Number Depth
55-389- /(o Wl -4/ A9.5 - 3e.0
Weight of Sample,~ . g Test Number / of , AASHTO T-208 Tested by: )7~
Diameter ) Height 1. Moisture Can Number
"2.867 2357 5,729 S 1Y
. . Wet Wt + Can
Qﬁé? 863 5737 5 24
A
3. 6. Dry Wt + Can
'\\// A0k | 2966 5.7 £8,/8
Avera K } Average HW Wt of Can
e 2. Bt (& .734 /6.92
Totallength: )y Brm €l / 7K fe € (( ,
9.0 7 3
|' Kk Sawp @ ;J| i
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:
Diameter 1. 4, Height 1. Moisture Can Number
2. 5. 2, Wet Wt + Can
3. 6. 3. Dry Wt + Can
Average Average Wt of Can
Total Length:
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:
Diameter 1. 4, Height 1. Moisture Can Number
2. 5. 2. Wet Wt + Can
3. 6. 3. Dry Wt + Can
Average Average Wt of Can

Total Length:




, 5%-367-lp

UNCONFINED COMPRESSION TEST REPORT

‘
30‘jlllllllll |lIlllllIllllllllll!lllllllllIllllllll 1.1 1 0 1 1 11
v

T
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10~

COMPRESSIVE STRESS, psi

TTTUTTTT T TTTT [T TrT TrT 1T 1T

VL H H H H
f:"'lllllllll!lllllllllll’llllilll!llllllllllllllllllllllllllll

5 10 15 20 25
YIRTICAL STRAIN, %

(o)
(o]

Symbat

Test Nc_. UC-23-186

Dicmeter, 2.849
Height, in 5.742
g Water Contznt, % 19.66
Z | Dry Densit, pef 108.
Sat wation % 97.82
Void Ratic 0.532
Unconfined C:mipressive Strength, psi B 4";5..3;/:‘“*_ -
Undro'ead Sheor Strength, psi 12.88
Tz 1 Failvr - min ; 9.870¢
Strair Ncle, f’n ‘rnin 1 ‘
Mecsirad Spe ific Gravity ; 2.55 {
Liquid | imit 0 é
Plastic Lim o
Plustizity Iade ¢ . o i i
Falore Skect . ——= ]
: : !
: : i
S 7 ; %

Project: IM-2-094(143)260
Location:

Project No.:

Boring No.: 2

Sample Type: Undisturbed
Dezcription: T. L. 15 1/2" Brn Cly with L.O. <t Coa Deposits, rock up to 2"
Remarks:




55-387-/6

UNCONFINED COMPRESSION TEST REPORT
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5 10 15 20 25 30
VERTICAL STRAIN, %

Project: IM-2-094(143)26C Location: Project No.:
Boring No.: 2 Tested By: DT Checked By: MD
Sample No.: $S-387-15 Test Dote: 6/6/2016 Depth: 24 5-25.0
Test No.: UC-23-186 Sample Tyoe: Undisturbed Elevation:

Description: T. L. 15 1,/2" Brn Clthit'n 1.0. & Coal Deposits, rock up to 2"

Remarks:

Mon, 13-JUK-2718 4 72:168



Progéct TM 2 -004.( -
Boring No.

Sample No.: SS 387
Test No.: Uc~23—16

Soil Description:
Remarks:

'3)260

. L. 15 1/2" Bra Cly with I.0. & Coal Deposits,

Specimen Height: 5.74 in

Specimen Area: 6.3
Specimen voluie: 5¢

water Conte~t Infuy

Container 12

wt. conta.nev, G
Wt. Container + Wx
Wt. Containei + i
Wt. Dry soil, gm
water Content. %
void Ratio

Degree of S=aturatic -

1nA2
3.85 cc¢

agtion

011
i

wet Unit weight, v ?

Dry Unit weicnt,

UNCONFINED COMPRESSION TEST

Location:

Tested By: DT

Test Date: 6/6/2016
Sampie Type: Undisturbed

Liquid Limit: O
Plastic Limit: O
Measured Specific Gravity: 2.65

S 48
17.01
70. 2%

lU/ 95

rock up to 2"

P t N 55 *357,/6

checked By: MD
Depth: 24.5-25.0
Elevation:

Cap Mass: 0 gm
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UNCONFINED COMPRESSION
North Dakota Department of Transportation, Materials & Research

Project Number )
Tm-2-094 ( 43/260

SFN 50460 (5-2016) Boring Number
]
Field Sample Number Lab Number Depth
s3-387-14, UC-33-16 J4.5+4235.0
Weight of Sample ( Test Number ' of AASHTO T-208 Tested by: /
241, | [ o7 (w0
Diameter Height 1. Moisture Can Number
: " 2.960 | 239, 5,740 548
. 5. Wet Wt + Can
2957 | 2348 5.145 76, 24
3. 6. 3. Dry Wt + Can
23549 | 235 5741 LG 5 )
Average g 81—{? Average 5 7‘1; Wt of Can , 7 O [
Total Length: |57 # BenCly with T.0.4Con | Defosﬂ's/ ﬂockup,lo an
| !l-—-—— SAm {)!c_ -——'*"
2'|1 o M5 Qlf 0]
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:
Diameter 1. 4. Height 1. Moisture Can Number
2. 5. 2. Wet Wt + Can
3. 6. 3. Dry Wt + Can
Average Average Wt of Can
Total Length:
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:
Diameter 1. 4. Height 1. Moisture Can Number
2. 5. 2. Wet Wt + Can
3. 6. 3. Dry Wt + Can
Average Average Wt of Can

Total Length:




55-385 ~/b

Test File

30 i 11111 9 11 1 L 11 4 t 1 & 1 ¥ 1 U D (U A L U N S T | I N U A A T l\ I 1 1t 1 111 L1t 1.1 1 111
2 | Max. Obliquity \ -
y \ r
¢’ = 119 psi "\ r
Vg = -66.2 \ -
“ltan ¢ = -2.27 -
-4 \ -

20 ~

S C
o A L
o ] C
1{s p— X
: N O
\ -
\\ -
s -

O"' rT 1T T TrrrT i 11T TrTTrT 1T T rTryrTd L AN IR R JRNN NN R UREN N § LR L L i’l l‘ T rrrTrrT
J 10 26 30 40 50 60

p’, psi

Symbol 0] A

Sample No. $S-385-186S-385-14

B 1 —
: , E Test No. UU-41-18UU-42-16
i ~ | Depth 19.3-19.8/19.8-20.3
7 ; L Diameter, in 2.845 | 2.836
i Height, in 5.751 | 5.749
‘ §— T | Water Content, % 18.8 20.9
6- E | Dry Density, pcf 111.8 | 1083
o S i Saturatici, 104.2 105.0
E 5o et i !void Ratio 0.478 | 0.528
5 / | L ., | Water Centent, % 180 | 199 !
] /o | ! & Dry Density, pef 112. | 108.3
AN : ~ 1% [Saturations, % | 1000 | 1000
/’ | = £ Veid Retio ' 0.478 | 0.523
2 = { % Brok Press., psi o {0
/ /‘/"‘3‘— ; E‘w’er. Eff. Cons. S'ress, psi 9.185 | 13.27
.. ‘/ ! IShecr Strencth, psi 20.36 | i&.
q . Slrein of Follure. % [ 15 | 15
| " Strein Rate. %/min o1 }
L N R | B-Volue Do b e
B 10 20 30 40 . Estimoted Specific Gravity : 265 | 285 |
VERTICAL STRAIN, % Tiquid Limit I
' Flostie Limit i Bt {
Project: IM~2-094(143)260 ‘ an i '
Location: \ < : {
Project No.: {

s
Dopartimen? =8 Vraon

AR - , i i :
ﬁ?&@”\? éjé Boring No.: 2 ; > ) | )

Sample Type:

: H {

Description: T.L. 19 3/4" Brn Cly with 1.0 dsnosits, Rock up to 3,/4"

Rernarks:

Phase calculations based on sta~ ord end of test
Mon, 13-JUN~2016 0%.26:29 . , o
* Saturation is set to 100% for shace calew stions.



55785 -/6

Test File
0.2 1 1 ] 1 1 60 1 L 1 1 1
B - w0 N
a 3 40 S
I :
5 N Mo -
}~ g XLY
Lt - 175 .- =
g - e 1 :
& : 2] A
o - o 20
i . o3 é B
e B | :
R | :
-0.4 T i T | T 1 T i T * 0 i T T T i T T
5 10 15 20 25 0 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
7 JE RO ST T T T T 1 1T TS S0 T Y W O M YOO S M G N TR N 1 [T ST U SRS T AR W S S T O 8 SR R A B
' ; o : L
Max. Obliquity i, -
’\ -
¢’ = 119 psi : ‘\ E
¢ = -66.2 N -
tan ¢* = -2.27 PN -
20 - : 7NM \i -
Q. + : L
¢ i % X
\
| | N -
H RN e
0 o T 7 T 7T ¢ T T T ¥ z UL L AR L L ) ‘ T T T 71 T T T ; LS00% DRR JRNR MR R MO U R | ; T T 1T T 7V 1T 017 IHI |; LS S L L I {
j 10 20 30 40 50 60
p’, psi
vazmp;s. > | Test No. Depth Tested By |Tast Date | Checked By |Check Date |[Test File
O | 85-385~- .6 UU-41-16 |18.3-19.8 [DT 6/6/16 MD Uu-41-20186.dat
A | S8-385- €| UU-42-16 | 18.8-20.3 |DT 5/6/16 MD UU-42-2016.dat
Project: Ihi-2-094(143)2860 L.acc*tion: Project Nov.:

S
v

b
North bakaas

Boring No.: 2

Sample Type:

Description: T.L. 19 3/4" EBrn Cly with 1.O deposits, Rock up to 3/4"

Femarks:




5538576
Test File
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O - T T T T T T T T T Sy T T T T T B T r U ; Py rrrrrg f T T T T U I :
e} 10 95 20 25 30
VERTICAL STRAIN, %
Sarapiz b~ | Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
O [85-385~ &{UU-41-16 |19.3-19.8 |DT 8/6/18 MD Uu-41-2016.dat

$3-385 -

5:UU-42-18

19.8-20.3

DT

6/6/16

MD

UU-42-20186.dat

Project: I1-2-004(143)26C
Bering No.: 2
Description: T.L. 18 3/4" Bra Cly with 1.0 csposits, Rock up to 3/4"

; Remarks:

Location: Project No.:

NDDC

e L of Yransp  iation

Sampie Typa:

Mon, 13-JUN 2218 00 28



Project: IM-2-034 143)260
Boring No.: 2

Sample N¢.: 8$8-38°-16
Test No.: UU-41~-1

Soil Desc-iption: T.L. 19 3/4" Brn Cly with I.0 deposits, Rock up to 3/4%

Remarks:

Specimen Lezight: ..75 in
Specimen “rea: 5. .7 in”2

Specimen “'slume: :%9.10 cc

Liquid Limit: ---

Container 1D

Wt. Contziner + % .t Soil, gm
Wt. Containser + L y Soil, gm
Wt. Conteiner, ar

Wt. Wet -1, g

Wt. Dry &n211, @

Wt. Water. gm

Water Contznt, %

Degree ¢f 3Saturat .orn, %
Dry Unit Weight, .zf

Initial

s: 9.186 psi
ress: 9.1869 psi

s
Stress: 9.186 psi
:1 Stress: 9.1863 psi

End of Consolidat:nn/A

Time: 4.8885 min

Total Vertical St ess: 9,186 psi

Total Horizontal -tress: $9.1869 psi
Pore Pressure: 0 ~.si

Effective Vertice Stress: 9,186 psi
Effective Horizon al Stress: 8.1869 psi

Bnd of 8.

rst §.186 psi
ress: 8.1869 psi

;tress: $.186 psi
<. Stress: $.186% psi

Total Ver
Total Xcx it
Pore Pressu

Effective -
Effective Jor

$.18%6 psi
: 8.1869 psi

tress: $.186 psi
z.. Stress: $.186¢ psi

End oI o0
Time: 25.

At Failu:o:z

Time: £0.:

Total % : 49.3539 psi

Total ss: $5.271€ psi
1046 psi
Suress: 30.209 psi
. Strass: $.4851 psi

TRIAXIAL TEST

Location:

Tested By: DT
Test Date: 6/6/16
Sample Type:

Piston Area: 0.16 in~2
Piston Friction: 0.00 1lb
Piston Weight: 0.00 lb

Plastic Limits =--

Bafore Test
Trimmings

S 40

68.57

60.4
16.93
51.64
43.47

8.17
18.79

Height Change: 0.000416 in
Area Change: 0 in”"2

Volume Change: 0.130C1 cc
Water Change: 0.0080445 cc
Correction: 8.2621 cc

Helght Change: 0.000416 in
Area Change: 0 in”~2

Volume Change: 0.13001 cc

Water Change: 0.0080445 cc
Correction: 8.2621 cc

Height Change: 0.0030416 in
Area Change: 0 in™Z

Volume Change: 0.23001 cc
Water Change: 0.C{20443 ce
Corzection: 8.2621 cc

Height Change: 0.C(0041% in
Area Change: 0 in”2

Volune Change: 0..3201 cc
Water Chance: 0.0C080445 cc
Correction: 8.262L cc

*harﬂoo a.
v1aﬂce 0.2
szetion: 201, 88 tolo]

(SR

O m

Feicat Change: 0.863 in

Area Change: -1.1223 in~2
Volume Change: 0.
i*tef annc»' 0.00%0445

Project No.:

Depths: 19.3-19.8

Height: 5.751 in

Eeight: 5.7506 in

Volume: 588.87 cc

Zeight: 5.7506 in

Yolume: 598.97 cc

Tai gnt 4, 6003 in

557584 /b

Filter Strip Correction: 0.00 psi
Membrane Correction: 4.20 lb/in
Correction Type: Uniform

Estimated Specific Gravity: 2.65

After Test
Trimmings

QOO OOOO

: 18.79 %

s 0.48

Dry Unit Weight: 111.93 pcf
: 104.20 %

: 18.02 %

s 0.48

Dry Unit Weight: 111.96 pcf
: 100.00 %

: 18.02 %

s 0.48

Dry Unit Weight: 111,96 pcf
: 100.00 %

: 18.02 %

: 0.48

Dry Unit Weight: 111.96 pcf
ion: 100.00 %

Moisture: 18.02 %

i 0.48

Dry J”“" Welght 111.96 pef
100.00 %

T‘ry J#»‘t 'ifeight 111.96 pet

0.00 %

: 18.02 %

tio: 0.48
v it Weight: 111.96 pcf
Saturation: 100.00 %



' 75°785 1

TRIAXIAL TEST

Project: TM-2-094143)260 Location: Project No.:
Boring No.: 2 Tested By: DT Checked By: MD
Sample N¢. - 88-38.-16 Test Date: 6/6/16 Depth: 19.8-20.3

Test No.:* UU-42»i: Sample Type: Elevation:

Soil Description: T.L. 19 3/4" Brn Cly with I.0 and Coal deposits, Rock up to 3/4"

Remarks:
Specimen Height: .75 in piston Area: 0.1€ in~2 Filter Strip Correction: 0.00 psi
Specimen Area: 4. .2 in”2 Piston Friction: 0.00 lb Membrane Correction: 4.20 lb/in
Specimen Volume: “95.11 cc Piston Weight: 0.00 lb Correction Type: Uniform
Liquid Limit: --- Plastic Limit: —~- Estimated Specific Gravity: 2.65
Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings
Container ID S 28 ———
wt. -1 8oil, gm 74.69 ——— —-_— 0
wt. o Soil, gm 64.45 ——— ——- 0
Wt. e 15.47 ——— -—- ]
Wt. Wet <071, m 89,22 1248.3 1032.4 o]
Wt. Dry 5S5¢il, an 48.98 1032.4 1032.4 ¢
Wt. Water., gm 10.24 215.84 0 0
Water Con.znt, % 20.91 20.91 .00 0.00
Void Rati: —— 0.53 0.53 ———
Degree <% Saturai on, % - 105.02 .00 -—-
Dry Unit Weight. -of - 108.3 108.3 ——
Initial
Height: 5.749 in Moisture: 20.91 %
Area: 6,316% in”*2 Void Ratio: 0.53
Volume: 595.11 cc Dry Unit Weight: 108.3 pcf

Saturation: 105.02 %

fon

-x38: 18.27 psi Height Change: 0 in Helght: 5.749 in Moisture: 18.91 %

tress: 18.269 psi Area Change: 0 in”~2 Area: 6.316% in”2 Void Ratio: €.53

ai Volume Change: 0 cc Volume: 595,11 cc Dry Unit Weight: 108.3 pcf
Stress: 18.27 psi Water Change: 0.245C9 cc Saturacvion: 100,00 %

21 Stress: 18.269 psi  Correction: 10.081 o¢

End of Censolide:. "m/A
Time: 4.9946 min
Total Vertical 8t =ass: 18.27 psi Height Change: 0 in Height: 5.749 in Moisture: 19.91 %

Total Horizontal Itress: 18.269 psi Area Change: 0 in”2 Area: 6.3169% in*2 Void Ratio: 0.53
Pore Prescure: 0 i Volume Change: 0 cc Volume: 593.11 cc Dry Unit Weight: 108.3 pcf
Effective Vertica. Stress: 18.27 psi Water Change: 0.24509 cc Saturation: 100.00 %

Effective Horizow zi Stress: 18.268 psi  Correction: 10.081 cc

End oI
Time
Tota 53 18.27 psi Zeight Change: C I Gigight: 5.749 in Meisture: 19.91 %
cress: 18.288 psi Area Change: 0 in"2 Area: 6.31€9 in”2 Void Ratic: 0.53
w Volume Change: 0 ¢c Yfolumes 585.11 cc Dry Unit Weight: 108.3 pcf

ress: 18.27 psi Water Change: 0.24308 cc Saturation: 100.00 %
2L SBtress: 18.269 psi Corzaction: 10.08L co¢

End of Tuisoll ~/B

Time:

Total :58: 18.27 psi Helight Chance: C in Yeignt: 5.749 in Moisture: 19.91 %

Total cress: 18.269 psi Area Changet C in~2 Ireer 5.3168 in*2 Void Ratlio: 0.53

Pore 2 B Volume Change: 0 c= Volune: 592.11 cc Dxy I Weight: 108.3 pef
Effecrive Suress: 18.27 psi Water Change: 0.24509 cc Saturation: 100.00 %

Effective Jorize

.. Stress: 18.26% psi Correction: 10.08L cc

Encd ¢

o o3t B0.557 psi
Lress: 18.414 psi
76 psi
Crress: 50.864 psi
.~ Stress: 18.722 psi

¢ Change: 1.2:01 in
Crange: ~-1.3%
2 Change:

: Ty 4.5388 in Moigture: 0.00 %

£ : 7.898% int2 vo ztio: 0.53

viclane:r 592,11 cc ¢ Weight: 108.3 pcf
ica: 0.00 %

rToESTLON:

ight: 4.8866 in
© 7.428¢ in~2

tnit Weight: 108.3 pcf
=ioas 100.00 %

50,622 psi




TRIAXIAL UU(Q) CCU(R) CD(S) Project Number )
North Dakota Department of Transportation, Materials & Research TM«-Q'O? ‘{ 6 43 960
SFN 50459 (5-2016) Boring Number 4 -
Field Sample Number Lab Number Depth
§5-385-16 uun-41-16 [9.319.
Weight of Sample Confining Pressure Test Number of
[376.017 . , [ 1
Diameter Height Moisture Can Number
2834 | 2.850 5.154 B 540
et Wt + Can
| 12337 [2.355 9.731 — 8.5
Dry Wt + Can
) 12357 12.934 5.7 41 (0. 40
Average R Average ) Wt of Can
9- 8"5 ’ [ é * q 3

S)
TORILengt 197" Baw Cly with ;0. Deposids, Rockup bo T

Con
fe—Spmple——3|

| |
190 193 1.8 260
Field Sample Number Lab Number Depth
55-385-16 uu-42-16 [9.8 - 30.3
Weight of Sample Confining Presgure Test Number 2 of Q
1248.36 R
Diameter Height Moisture Can Number
2.8¢4 | 3.843 5.15l 58
Wet Wt + Can
t 23833 | 2916 5143 74.69
Dry Wt + Can
\ 2323 | 3932 5,752 kel
’ Average Average Wit of Can
830 5.719 1S.47
Total Length:
} |~6———$AMP I\: —] | i
Field Sample Number Lab Number Depth
Weight of Sample Confining Pressure Test Number of
Diameter Height Moisture Can Number
Wet Wt + Can
Dry Wt + Can
Average Average Wt of Can
Total Length:

AASHTO T-234 Tested By:




f 55-395 (4

’ 3
Test File
s B e H
I Max. Obliquity /,"/ E
- | ¢’ = 0.872 psi /,/’ -
1 l¢ =282 P : -
* [tan ¢ = 0.54 g 7\\
10 ' / \ B
2 \ 5
=) ] - - \ i
S X E B
0 ~wmen /i r
_10_‘lllllllllllllll‘\xlIl‘lllllllllil"l‘Illll'l,l:lllllll,l~
3 10 20 30 40 50 860
p’. psi
Symbol 0] A
Sample No. $S-383-165-383-16
45— ' ' ' Test No. UU-39-16lUU-40-16
3 Depth 14.3-14.8/14.8-15.3
4.0~ Diameter, in 2.817 2.846
) ; i Height, in 5734 | 5.735
i | |3 |Water Content, % 20.1 20.7
38~ T Dry Density, pcf 107.4 | 108.3
) - 3 Saturation, % 98.3 103.9
2 30- r'pﬂ Void Ratio 0541 | 0527
o ; | | ||y |Water Content, % {200 ° 19.9
§ . g : | g Dry Density, pef | 107.4 ! 1084
7 ! . | ¢ | Saturations, % €8.2 | 100.0
/ s 3 Eg | Void Ratio 054 | 0.528
2.0 f - Lm | Back Prsss., psi ~.008095 .0
&i : ; i {\'ar, Eff. Cons. Stress, psi 6.867 13.67
{5 . UShear Strergth, psi {7483 | 13.8
15 1 © | Strain ot Fa'lure, % 15 15
| r 1Strc§n Rete, %/min R
1.0 - — , . ! . l — ' B-Value e e
! 10 20 30 40 ' Estimated Specific Gravity ; 265 : 265 | ‘
VERTICAL STRAIN, % Tioud Lmit = |
B | Plastic Limit i B |
Project: IM~2-094(143)260 ‘ . [ g
Location: » : ' 5
‘ Project No.: f § |
mﬂm% Boring No.: 2 | : i |
Sample Type: i / ! |
Description: T.L. 19 1/4" Brn Cly with 1.0 depcsits, Rock up to 1/2"
Rernarks:

Mon. 13 16 05 1130 Pnase calculations based on start crd end of test.
on, 13-JUN-2016 0% i1z L. .
l * Saturation is set to 100% for shass calouiations.
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Test File
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: Max. Obliquity f L ; c
. H - H
~ |e' = 0.872 psi ‘ Pl : L
. ! P : ; s
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o 10 20 30 40 50 60
p’, psi
Sample M>. | Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
O | S5-383--5]UU-39-18 [14.3-14.8 |DT 6/6/16 MD UU-38-2016.dat

SS-383--6 | UU~-40-16 | 14.8-15.3 |DT

6/6/16

MD

UU-40-2016.dat

Project: IM-2-084(143)260 Location: Project No.:

NIVDE

Boring No.: 2 Sample Type:

Rorthtuota 0 4
DBaparte-ant of Yransy  -tation

Description: T.L. 19 1/4" Brn Cly with 1.0 csposits, Rock up to 1/2"

Femaorks:

Mon, 13-JUN-201€ 02 11:30



Test File
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S.{mple. o

Test No. Depth Tested By

Test Date | Checked By

Check Date |Test File

O | S5-383-" ¢

Uu-39-16 | 14.3-14.8 | DT

6/6/16  |MD

UU-398-2016.dat

A 1SS-383~6

UU-40-16 |14.8-15.3 |DT

6/6/16 |MD

UU-40-2016.dat

Project: IM-2-094(143)260

Location: —

Project No.:

‘ N -
Nﬁm“%@ Boring No.: 2
Horth & ~iota PR i
Dopart. unt of Pransy 2

Sample Type:

Description: T.L. 19 1/4" Brn Cly with 1.0 deposits, Rock up to 1/2"

Remarks:

Mon, 13-JUN 2016 C0.11:30




Project: M=-2-(G3!
2

Specimen Height:
Specimen Area: 6.
Specimen Volume:

Liquid Limits --~

Wt. Container + W

Wt. Dry Soil, ¢gm
Water Content,

Degree of Saturat
Dry Unit Weight,

Total Ver.:cal

"y

Pore Pressure:

Effective Hori

End of Consoiidat
Time: 11.129 min
Total Vertical St
Total Horizontal
Pore Pressure:r -
Effective Vertics

143)260

-16

7 L. 19 174"

.13 in
‘3 in”2
"85.63 cc

L 8oil, gm

Ty Soil, gm
on, %
ef

ton

+3s8: 6.8587 psi
-iress: 6.8619 psi
0080946 psi

Stress: 6.8668 psi
ral Stress: 6.87 psi

.on/A

~ess: 6.8587 psi
stress: 6.8619 psi
3080946 psi

Stress: 6.8668 psi
2l Stress: 6.87 psi

33: 6.8387 psi
_ress: 6.8619 psi
2380946 psi

Stress: £.8668 psi
3. Stress: 6.87 psi

=1/B

rzes: 6.8587 psi
sress: 6.86819 psi
7080948 psi

Scress: 5.8668 psi
:. Stress: 6.87 psi

O

i3y 22,43 psi

: s: $.9588 psi
33946 psi

Stress: 22.531 psi
2L Stress:y 7.0397 psi

;s 21.903 psi

: 21.984 psi
. Stress: 7,0168 psi

TRIAXIAL TEST

Location:

Tested By: DT
Test Date: 6/6/16
Sample Type:

Piston Area: 0.16 in”2
Piston Friction: 0.00 lb
Piston Weight: .00 lb

Plastic Limit: ---

Before Test
Trimmings

s 11

82.91
71.88
16.89
66.02
54.99
11.03
20.06

Height Change: 0.00046222
Area Change: 0 in"2
Volume Change: 0.14162 cc
Water Change: 0.22203 cc
Correction: 0 co

Height Change: 0.00046222
Area Change: 0 in"2
Volume Change: 0.14162 cc
Water Change: 0.22203 cc
Correction: 0 cc

Helght Change: 0.00046222
Area Change: 0 in™2
Velume Change: 0.14162 cc
Water Change: 0.22203 cc
Correction: 0 cc

deight Change: 0.00046222
Zrea Change: 0 in”2
Volume Change: 0.14162 cc
Water Change: 0.22203 cc
Correction: 0 cc

Haight Change: 1.1476 in
Area Change: ~1.5576 in~2
Voluna Change: 0.14162 cc
Tater Change: 0.22233 cc
Corzeation- 201.81 cc

Feight Change: 0.86049 in
Zrea Change: -1.0877 in~2
Volure Change: 0..4162 cc
¥ater Change: 0.22223 cc
Correction: 0 cc

inFeight: 5.7335 in

55-383-1,

Project No.:
Checked By: MD
Depth: 14.3-14.8
Elevation:

Brn Cly with I.0 deposits, Rock up to 1/2®

Filter Strip Correction: 0.00 psi
Membrane Correction: 4.20 1lb/in
Correction Type: Uniform

Estimated Specific Gravity: 2.65

Before Test After Test After Test

Specimen Specimen Trimmings

—— ——— o]

——— -— o]

e ——— o]

1208.3 1007.2 [

1007.2 1007.2 o]

202.03 0 o

2C.06 0.00 0.00

.54 0.54 ———

98.29 .00 ———

107.37 107.4 -—-
Height: 5.734 in Moisture: 20.06 %

Area: 6.2325 in”2 Void Ratic: 0.54
Volume: 585.63 cc Dry Unit Weight: 107.37 pcf
Saturation: 98.29 %
inHeight: 5.7335 in Moistures 20.04 %
Area: 6.,2325 in*2 Void Ratio: 0.54
Volume: 585.49 cc Dry Unit Weight: 107.4 pcf
Saturation: 98.25 %
inHeight: 5.7335 in Moisture: 20.04 %

Area: 6.2325 in~2 Void Ratic: 0.54
Volume: 585.49 ¢c Dry Unit Weight: 107.4 pcf
Saturation: 98.25 %
inHeight: 5.7335 in Moisture: 20.04 %

Void Ratio: 0.54
Dry Unit Weight: 107.4 pcf
Saturation: 98.25 %

Area: 5.2325 in*2
Volume: 582.48 cc

Moisture: 20.04 %

Zrear 6.2325 in~2 Void Ratio: 0.54

Volume: 58%.49 cc Dry Unit Weight: 107.4 pcf
Saturation: 98.25 %

Helight: 4.5864 in 0.00 %

Area: 7.79C1 in”*2 Ratio: 0.54

Dry Unit Weight:

Volume: 585.49 cc 107.4 pcf
Saturatica: 0.00 %

Leight: 4.8735 in Moisture: 20.04 %

Erea: 7.3302 in~2 Voic Ratio: 0.54

Volume: 585.49 cc Dry Unitc Weight: 107.4 pcf

Saturaticn: 98.25 %



Project: IM-2-034
Boring No.: 2

Sample No.: 88-3¢
Test No.: UU-40-1

Soil Description:
Remarks:

Specimen Height:
Specimen Area: 6,
Specimen Volume:

Liquid Limit: ---

TRIAXIAL TEST

1431260 Locations
Tested By: DT
-16 Test Date: 6/6/16

Sample Type:

T.L. 19 174" Brn Cly with I.0 deposits, Rock up to 1/2%

w74 in Piston Area: 0.16 in”2
‘6 int2 Piston Friction: 0.00 lb
287.85 cc Piston Weight: 0.00 l1b

Plastic Limit:

Project No.:

46-28340

Checked By: MD
Depth: 14.8-15.3

Elevation:

Filter Strip Correction: 0.00 psi
Membrane Correction: 4.20 lb/in
Correction Type: Uniform

Estimated Specific Gravity: 2.65

Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings
Container ID S 17 ——
83.79 ——— ——— ¢
v 72.36 — —— ]
Wt. Contaliner, or 17.04 e ——— o
Wt. Wet So.l, qgu 66.75 1251.8 1037.5 o]
Wt. Dry Soil, gm 55.32 1037.5 1037.5 ]
Wt. Water, gn 11.43 214.36 c o]
Water Contsnt, % 20.66 20.66 .00 0.00
Void Ratiz ——— 0.53 0.53 -—
Degree of Saturat on, % - 103.88 0.00 ——
Dry Unit Weight. ~cf ——— 108.33 108.4 ———
Initial
Heights: 5.735 in Moisture: 20.66 %
Area: 6.3615 in”2 Void Ratio: 0.53
Volume: 597.85 cc Dry Unit Weight: 108.33 pcf
Saturatioen: 103.88 %
ion
~xss: 13.674 psi Height Change: 0.0012018 in Height: 5.7338 in Moisture: 19.85 %
tress: 13.667 psi Area Change: 0 in~2 Area: 6.3615 in”2 Void Ratio: 0.53
Pore Pressure: ( »si Volume Change: 0.37584 cc  Volume: 537.48 cc Dry Unit Weight: 108.4 pcf
Effective Vertica Stress: 13.674 psi Weter Change: 0.0038893 cc Saturation: 100.00 %
Effective Horizen ol Stress: 13.667 psi  Correction: 8.3791 cc
End of Consoliidailon/A
Time: 4.2565 nmin
Total Vertical St ess: 13.674 psi Height Change: 0.0012018 in Height: 5.7338 in Moisture: 19.85 %
Total Horizontal -rress: 13,667 psi Area Change: 0 in”~2 Area: 6.3615 in~2 Void Ratio: 0.53
Pore Pressure: 0 —:i Volume Change: 0.27584 cc  Volume: 597.48 cc Dry Unit Weight: 108.4 pcf
Effective Vertics Stress: 13.674 psi Water Change: 0.0058993 cc Saturation: 100.00 %
Effective Horizon 2l Stress: 13.667 psi Correction: 8.3791 cc
. 13.874 psi Haight Change: 0.0712018 in Height: 5.7338 in Moisture: 19.85 %
28s: 13.667 psi Area Change: 0 in”"2 irear 6.36.5 in~2 Voicd Ratlo: 0.53
M Volume Change: 0.375%84 cc  Volume: 597.48 cc Dry Unit Weight: 108.4 pcf
x  Stress: 13.674 psi Water Change: 0.0058993 cc Saturation: 100.00 %
©. =L Stress: 13.667 osi Corraction: 8.3731L c¢¢
~r./B
3
ice ~z88¢ 13,674 psi Heicht Change: 0.0012018 in Height: 5.7338 in Moisture: 18.85 %
=on crags: 12.667 psi Area Crange: 0 in"2 2Area: 5.361% in”2 Void Ratvio: 0.53
e, i Volume Change: 0.37584 cc  Volume: 5987.48 cc Dry Unit Welght: 108.4 pecf
Ver » Stress: 13.674 psi Weater Change: 0.0C£89983 cc Saturation: 100.00 %
Los =l Stress: 13.667 psi Corraction: 8.379%L cc
~u3: 41,769 osi Haighs Change: 1.348 in Yeight: 4.587 in Moisture: 0.00 %
Trass: 13.788 psi Area Change: -1.5871 in”*2 irea: 7.9486 int2 Void Ratio: 0.53
1 L0076 psi Volume Changa: 0.37584 cc  Volume: 597.48 cc Dry Unit Weight: 108.4 pcf
Stress: 42.077 psi Water Change: C.0L53¢93 cc Saturation: 0.00 %
-1 Stress: 24.096 opsi Cerrastion: 214.35 cc
oss: 41.325 psi Eeighs Charje: 0.863127 in  Zeight: 4.8737 in Moisture: 19.85 %
- rassr 13.725 psi Crange+: -1.1241 in*2  Area: 7.4855 in~2 Vois Ratio: 0.53
7 78331 psi e Change: 0.37584 cec Velume: 587.48 cco Dry Unit Weight: 108.4 pcf

Szress: 41,508 psi
=L Stress: 14.008 psi

¥zter Chancge: 0.0(038883 cc
Corrzcotion: 0 cc

Saturation: 100.00 %



TRIAXIAL UU(Q) CCU(R) CD(S)

North Dakota Department of Transportation, Materials & Research

Project Number

mM-3 -o%(qu) 260

SFN 504592 (5-2016) -| Boring Number
Field Sample Number Lab Number Depth
- - uu’sq"‘) 1"/.3 ”lch
Weight of Sample Confining Pressure Test Number of .
"1209. 25 "6.9 | © &
Diameter Height ‘ Moisture Can Number
2,734 |2.815 5.7 32 I
Wet Wt + Can
2322 |29 5.73¢ 8291
Dry Wt + Can
2,833 2932 2.735 /) 8%
Average Average Wt of Can
2.811 5134 16.89

Total Length: | q Gﬂw Cywifl To. Oe,osg#@ Rock up fo 14

{ lgsmflek

|

| 4 |
1.0 4.8 15.0
Field Sample Number Lab Number Depth
55-333-1( uu-40-1¢ 19.8+2(5,3
Weight of Sample Confining Pressure Test Number a of g
Diameter Height Moisture Can Number
2.343 | 234 5.7 3% 7
Wet Wt + Can
[ 2350 | 3.945 5.73¢ ~83.19
Dry Wt + Can
T 5732 22.3¢
Average Average Wt of Can
Total Length:
} ’F‘%Shmpl& "‘*-?’ ’l i
.0 9.3 15.0
Field Sample Number Lab Number Depth
Weight of Sample Confining Pressure Test Number of
Diameter Height Moisture Can Number
Wet Wit + Can
Dry Wt + Can
Average Average Wt of Can
Total Length:

AASHTO T-234 Tested By:
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R UNCONFINED COMPRESSION TEST REPORT
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VERTICAL STRAIN, %
Symbol
Test Ne. Uc-22-16
Diarneter, n 2.835
Height, in 5.737
© | Water Coniient, % 22.71
=
£ | Dry Densit, pcf 103.6
Saturation, % 100.72
Void Ratio 0.598
Unconfined Compressive Strength, psi 10.11
Undroined Shear Strength, psi ‘ 5.058 ‘
Tims 1t Failurs, min ., 7.0845 |
Strair Rate, % /min 1 |
Mecsurad Spe:ific Gravity i 2.35
Liguid Limit ¢
Plastic Limit C
Plastizity Inde: i Y §
Failura Sketch ! ! —
f Lo
E I
Project: IM-2-094(143)260
Location:

Project No.:

Boring No.: 2

Scmple Type: Undisturbed

Description: T. L. 14 1/2" Brn Cly, rock up to 3/4"

Remarks:

Mon, 13-JUN- 2016 0P 1%:38



UNCONFINED COMPRESSION TEST REPORT
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Project: IM-2-094(143)260

Location:

Project No.:

Boring No.: 2

Tested By: DT

Checked By: MD

Sample No.: 85-381-16

Test Date: 6/6/2016

Depth: 9.3-9.8

Test No.: UC-22-16

Sample Type: Undisturbed

Elevation:

Description: T. L. 14 1/2" Brn Cly, rock up to 3/4"

Remarks:

Mon, 13-JUN-2316 0€ 535:38




UNCONFINED COMPRESSION TEST 55 —33 '4 [ é

Project: IM-2-094(143)260 Location: Project No.:
Boring Ng.: 2 Tested By Checked Bg MD
Sample No.: $5-381-1% Test Date 6/6/2016 Depth: 9.8
Test No.: UC-22-18 Samplie Type: Undisturbed Elevation:
Soil Description: 7. L. 14 1/2" Brn Cly, rock up to 3/4"

Remarks:

Specimen Height: 5.74 in Liquid Limit: O cap Mass: 0 gm
Specimen Area: 6.31 inA2 Plastic Limit: 0

Specimen volume: 593.45 cc Measured Specific Gravity: 2.65

water Content Infuruation

Container ID S 65
wt. Container, gm 15.33
Wt. Container + Wa: 3011, gm 93.4
Wt. Container + Divw 3017, 78.95
Wt. Dry Soil, gm £3.62
water Content, % 22.71
void Ratio 0.60
Degree of Saturaticn, % 100.72
wet Unit weight, pc? 127.07

Dry Unit weignt, pef 103.55



" UNCONFINED COMPRESSION

North Dakota Department of Transportation, Materials & Research

Project Number
:rm-:—o%Cwa)agg

SFN 50460 (5-2016) Boring Number
!
Field Sample Number Lab Number Depth
55-381-16 uc-22-16 2349, §
Weight of Sample Test Number of AASHTO T-208 Tested by: /
1207.9¢ 1 I 0T/ 1D
Diameter 1. 4, Height 1. Moisture Can Number
2327 | 2930 5.731 569
A 2. 5. 2. Wet Wt + Can
| 2826 | 2§28 5.733 93.40
3. 6. 3. Dry Wt + Can
I\ \/ 2850 | a3so 5743 /8. 75
Average Average Wt of Can
2835 5137 15.33
: 1
Total Length: ,‘_I/ai BRNC": R«—KO)@‘,"’ %'
} je—s5amy lc,-—-eg }
1.0 3 9.3 0.0
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:
Diameter 1. 4. Height 1. Moisture Can Number
2. 5. 2. Wet Wt + Can
3. 6. 3. Dry Wt + Can
Average Average Wt of Can
Total Length:
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:
Diameter 1. 4, Height 1. Moisture Can Number
2. 5. 2. Wet Wt + Can
3. 6. 3. Dry Wt + Can
Average Average Wi of Can

Total Length:




* 55- 379~/
UNCONFINED COMPRESSION TEST REPORT
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0 5 10 15 20 25 30
VERTICAL STRAIN, %
Symbol
Test No. UC-21-16
Diameter, n 2.82¢
Height, in 5.733
S | Water Coment, % 26.14
b=
£ | Dry Densitv, pcf 100.3
Saturation. % 106.65
Void Ratic 0.649
Unconfined Ceimpressive Strength, psi 28.72
Undrained Sh:ar Strength, psi i 14.35
Timz te Failurs:, min f 17.334 i
Strair Rate, % ./min 3’ 1 n
Mecsured Spe:ific Gravity : 2.85 ‘
Liguid Limit | 0
Plastic Limit : 0
Plastizity Inde « g o
Failure Sketeh |
A/
~ |

Project: IM-2-094(143)260

Location:

Project No.:

Boring No.: 2

Sample Type: Undisturbad
Description: T. L. 14 3/4" Brn Bik Cly, rock up to 1"
Remarks:

Mon, 13-JUN-201€ 07 $2:34



UNCONFINED COMPRESSION TEST 5 5— 37 7- /b

Project: IM—§—094(143)260 Location: Project No.:

Boring No.: Tested By: DT Checked By: MD
Sample No.: $S-379-16 Test Date: 6/6/2016 Depth: 4.6-5.1
Test No.: UC-21-16 sample Type: Undisturbed Elevation:
soil Description: T. L. 14 3/4" Brn Blk Cly, rock up to 1"

Remarks:

specimen Height: 5.73 in Liquid Limit: O Cap Mass: 0 gm
Specimen Area: 6.29 inA2 pPlastic Limit: 0

specimen volume: 590.53 cc Measured Specific Gravity: 2.65

water Content Information

Container ID S 56
Wt. Container, gm 17.09
Wt. Container + wet Soil, gm 74.28
Wwt. Container + Dry Soil, gm 62.43
wt. Dry soil, gm 45.34
water Content, % 26.14
void Ratio 0.65
Degree of Saturation, % 106.65
wet unit weight, pcf 126.51

Dry Unit weight, pcf 100.3



UNCONFINED COMPRESSION
North Dakota Department of Transportation, Materials & Research

Project Number

IM-2- O‘Mﬂa) 260

SFN 50460 (5-2016) Boring Number
Field Sample Number Lab Number Depth
55-379-16 uc-21-16 4.6 5.1
Weight of Sample Test Number of AASHTO T-208 Tested by:
19672 171 m-/ r
Diameter 1. Height 1. Moisture Can Number
2843 _&313 S173¢ 556
2. 2. Wet Wt + Can
2.335 ﬂao 57238 74.38
3. 3. Dry Wt + Can
2846 | 2816 51735 ot 3
~ Average Average Wt of Can
5.133 ['1.09

Total Length: 143" 3g~ BIK Ch,wm(ln Rock vpto 1T

| | €&——5am p | e~+—3|
Jo H.' A 50 5}
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:
Diameter 1. 4, Height 1. Moisture Can Number
2. 5. 2. Wet Wt + Can
3. 6. 3. Dry Wt + Can
Average Average Wt of Can
Total Length:
| |
| |
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:
Diameter 1. 4. Height 1. Moisture Can Number
2. 5. 2. Wet Wt + Can
3. 6. 3. Dry Wt + Can
Average Average Wt of Can

Total Length:




55-25/-/6

Test File
40£llllllll]!lllllllllIllllJll|IIIIIIIIIlllllllllll[llllll
+ [ Max. Obliquity -
< ¢’ = 34.5 psi -
4| ¢ = -9.7 S -
4 tan ¢ = -0.17 //'”@‘*M e -
20~ — o
B )(\ \ ‘‘‘‘‘ Tl
NP T 4 X
g \ NG T !
v | / \ ;
e P 4 —
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~20‘_‘lllllilll LANNE T NN S D DN BN N AN TR U NN N N S IR DENN REED MERE MANNN SN NN M NS MR S N lllllllllilllllllll
=0 40 60 80 100 120 140
p’. psi
Symbol 0 A
Sample No. $S-351-16S-351-1
4.5 - 1 L 1 1
Test No. UU-35-16UU-36-16
3 Depth 34.1~34.634.6-35.1
4.0 - Diameter, in 2.862 2.865
; i Height, in 5.747 5.752
T | Water Content, % 16.4 | 15.3
35+ £ | Dry Dersity, pef 109.5 | 113.2
5 Saturatict, % 84.8 87.8
é 30- : Void Ratio 0511 | 0.462
: | ] . | Water Content, % {163 | 15.1
s . o i
g . | o L g Drv Der?sity. pcf 1085 | 113.4
7S ; : ; s Saturation*, % 84.7 £7.0
! F 1% 1Veid Ratio 0.511 | 0.459
2.0- ?— ®iBack Press., psi 0 b0
/ i : | {Ver. Eff. Cons. S'ress, psi 29.99 | 58.97
. /"“ﬂ‘“*”' : ' IShear Strerzth, psi | 2413 | 20.4€
1.5 = 1 : :
: : : Strain at Fallure, % 15 1 138
1 i : 1 3
T . Strain Rale, %/min P T
1.0 } T i T i T ! T %B—szlue ; T o 1
J 10 20 30 40 | Estimated Specific Gravity 2.€5 265 |
VERTICAL STRAIN, % Tiaud Limit I —
Plastic Limit —-- ey |
Project: IM-2-094(143)260 | 1 ! | i
Location: 1(?“"* - ‘ Y f j ]
Project No.: n i | o |
NDDE Boring No.: 1 . P
North bDokota 1 . 1 !
Departine::t of Yranspor a H H N
Sample Type: L ‘ " !
Description: T.L. 24" Brn Clay with L.O. deposits, Rock upto 1/2%.
Rernarks:

Tue, 31-MAY~-2(16 07:-:2:00

Phase caiculations based on start ord end of test

* Saturation is set to 100% for shuse calzuiitions.



55-35/-/(

Test File
0'2 5 1 1 1 1 1 100 i L 1 1 L
B N - ] Z
Q: g 50 s ©v
g B %; ] . A B
@ - & ] Z
% = i
4 C 0 ] C
o C 2 i C
% - 2 . o
Ll - = -
S : Z 0
o S 3
-0.4 - T i T T % T T f— -850 — T ; T T i T T -
3 5 10 15 20 25 0 5 10 15 20 25
VERTICAL STRAIN, % VERTICAL STRAIN, %
40_ i SO T S N VR A S AR ! N D O SO0 A O N | i it 11 R I O | ! | I Y O 0 O, S 20 | I L 1 i 1 31 1.1 ! ) S S N T O S N T | !
- | Max. Obliquity ’ 1 E
-l ¢ = 34.5 psi 5 E
$ = -9.7 L | ,
- |tan ¢* = -0.17 /7€’>*- . -
20~ - ‘ : e |
e \\\ ST ~e I
g / / \\ \ : T ] '_'
o N / / \\S : i
N | g : g -
0 = woorreeeeed :r i !
| : I3 =
| 2 . / -
| : : i -
- % : P\ /i =
: \ N Va / | -
- " : \ S ; r
.- \ N4 s :
-20-' T T rra ; LR R N L D B B ‘ T T rrrr y LLRE SR S L v L S L N ; r1rr1rrrrrrrr ‘1
e} 40 80 B0 100 120 140
p’, psi
Sampie No. | Test No. Depth Tested By |Test Dote |Checked By |Check Date |Test File
S8-351-:6 | UU-35-16 |34.1-34.6 |DT 5/26/16 |MD UU-35-2016.dat
SS-351-:6UU-36-16 |34.6-35.1 |DT 5/26/16 |MD UU-36-2016.dat
Project: [:i-2-004(143)260 Location: Project No.:
Boring No.: 1 Sample Ty»e:
Description: T.L. 24" Brn Ciay with 1.0. deposits, Rock upto 1/2".
Remarks:

Tue, 31-MAY-2C16 07: 2:00
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Test File
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} 5 10 15 20 25 30
VERTICAL STRAIN, %

Somple & >

Test No.

Cepth

Tested By

Test Date

Checked By

Check Date

Test File

55-351-.6

Uu-35-16

34.1-34.6 DT

5/26/16

MD

UU-35-2016.dat

S8-351-"6

UuU-36-16

34.6-35.1 |DT

5/26/16

MD

UU-36~2016.dat

|| Project: 114-2-094(143)260 Location: Project No.:
Boring No.: 1
Description: T.L. 24" Brn Clay with 1.O. deposits, Rock upto 1/2".

Remarks:

NIDE

il Sampis Typs:
Dagar: - -t 8¢ Yracer

Tue, 31-MAY 2016 07:-2:00



TRIAXIAL UU(Q) CCU(R) CD(S)

North Dakota Department of Transportation, Materials & Research

Project Number
Im-2-094 (Hg IEAQ_

SFN 50459 (5-2016) Boring Number
Field Sample Number Lab Number Depth
85-35]-1(, uu-35-16 34.] 40344
Weight of Sample Confining Pressure Test Number of
133602 30.00 | 2
Diameter Height Moisture Can Number
2.850 | 2358 5, 744 549
Wet Wt + Can
¥59 | A 349 S5.748 24 .94
Dry Wt + Can
2.963 |9.87] 5,749 (06 56
Average Average Wt of Can
.84 5.747 5.33

Total Length: !
o‘ O engt ag..)'

aNc.l" with T.0, Depasﬁs,RMv,o*@y i

3.0

| \ @»MSM—M‘;?/& — | é\sﬁw “M

B
| = Gay BIK Cly boam®
! wf”\afiﬁﬂwic

| ]
74 3%6 3
Field Sample Number Lab Number Depth
85-351~16 uu-34-J¢, 3H. b 4035,
Weight of Sample Confining Pressure Test Number a of
1270.95 60.00 o
Diameter Height Moisture Can Number
2.859 | 2963 5.75( s
Wet Wt + Can
| 0.372 |84 9. 748 2.29
Dry Wt + Can
3.809 |3.943 5,752 5629
Average Average W of Can
2.865 5.752 16.99
Total Length:
[
I b | ) |
| ' ! |
Field Sample Number Lab Number Depth
Weight of Sample Confining Pressure Test Number of
Diameter Height Moisture Can Number
Wet Wt + Can
Dry Wt + Can
Average Average Wt of Can
Total Length:

AASHTO T-234 Tested By:




§5-35//f

TRIAXIAL TEST

Project: IM-2-094 /143)260 Location: Project No.:
Boring No.: 1 Tested By: DT Checked By: MD
Sample No.: 88-351-16 Test Date: 5/26/16 Depth: 34.1-34.6
Test No.: UU-35-14% Sample Type: Elevation:
Soil Description: T.L. 24" Brn Clay with I.0. deposits, Rock upto 1/2%.
Remarks:
Specimen Helight: ».75 in Piston Area: 0.16 in~2 Filter Strip Correction: 0.00 psi
Specimen Area: ¢.13 in*2 Piston Friction: 0.00 lb Membrane Correction: 4.20 lb/in
Specimen Volume: %05.86 cc Piston Weight: 0.00 lb Correction Type: Uniform
Liquid Limits —w- Plastic Limit: --- Estimated Specific Gravity: 2.65
Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings
Container ID 849 ———
Wt. Container + Wet Soil, gm 74.94 ——— ——— o]
Wt. Container + Dry Soil, gm 66.56 —-— == [
Wt. Container, gm 15.33 ——— ——— o]
Wt. Wet Soil, gm 59.61 1236 1062.3 o}
Wt. Dry Soil, g¢gm 51.23 1062.3 1062.3 0
Wt. Water, gm 8.38 173.76 0 0
Water Content, % 16.36 16.36 .00 0.00
Void Ratic —— 0.51 0.51 ———
Degree of Saturar.on, % ——— 84.76 0.00 ——
Dry Unit Weight, =cf ——— 109.46 109.47 -
Initial
Height: 5.747 in Moisture: 16.36 %
Area: 6.4332 in~2 Void Ratio: 0.51
Volume: 605.86 cc Dry Unit Weight: 108.46 pcf

Saturation: 84.76 %

End of Initializz:ion
Time: 11.072 mir

Total Ver:t.cal stress: 29.993 psi Height Change: 0.00018489 inFeight: 5.7468 in Moisture: 16.34 %

Total EHeorizontal Stress: 29.982 psi Area Change: 0 in~2 Area: 6.4332 in”2 Void Ratlo: 0.51

Pore Prassure: 0 psi Volume Change: 0.058474 cc Volume: 605.8 cc Dry Unit Weight: 108.47 pcf
Effective Vertics: Stress: 29.993 psi Water Change: 0.16673 cc Saturation: 84.70 %

Effectire Horizer.al Stress: 29,982 psi Correction: 0 cc

End of Consolidation/A

Time: 11.072 min

Total Vertical Stress: 29.993 psi Height Change: 0.00018489 inHeight: 5.7468 in Moisture: 16.34 %

Total Horizontal Stress: 29.982 psi Area Change: 0 in”~2 Area: 6.4332 in~2 Void Ratio: 0.51

Pore Pressure: 0 nsi Volume Change: 0.0358474 cc Volume: 605.8 cc Dry Unit Weight: 109.47 pcf
Effective Vertics! Stress: 29.993 psi Water Change: 0.16673 cc Saturation: 84.70 %
Effective Horizerial Stress: 29.982 psi Correction: 0 cc

End of Saturatwon

&8sst 29.993 psi Height Change: 0.00018489 in¥eight: 5.7468 in Moisture: 16.34 %

iiress: 29.982 psi Area Change: 0 in~2 Erea: 5.4332 in~2 Void Ratio: 0.51

nsl Volume Change: 0.058474 cc Velume: 605.8 cc Dry Unit Weight: 109.47 pcf
. Stress: 29.993 psi Water Chance: 0.1587% cc Saturation: 84.70 %

- 3l Stress: 28.982 psi  Correction: 0 cc

lcal St-esst 29.993 psi Height Change: 0.00018489 inZ¥eight: 5.7468 in Moisture: 16.34 %
L “tress: 29.982 psi Area Change: 0§ in"2 Erear 5.4332 in~2 Void Ratio: 0.51

Pore T L Volume Change: 0.038474 cc “7olume: 605.8 cc Dry Unit Weight: 108.47 pcf
Effe Stress: 28.993 psi Water Change: 0.15679 cc Saturation: 84.70 %

Effective Zorizo. .zl Stress: 29.982 psi Correction: 0 cc

53t 75.485 psi Height Change: 1.1498 in reight: 4.5972 in Moisture: 0.00 %

ress: 3C.047 psi Axrea Change: -1.6082 in~2 Zrear 8.0414 inr2 Void Ratio: 0.51

: ~0.22379 psi Volume Charge: 0.053474 cc Volume: 605.8 cc Dryv Unitc Weight: 109.47 pcf
. Stress: 79.809 psi Water Change: 0.12579 cc Saturation: 0.00 %

2. Stress: 30.371 psi Coxraction: 173.5% c¢cc

czssr 78.354 psi Height Change: 0.86221 in  “oight: 4.8848 in Moisture: 16.34 %

rass: 30.095 psi Arez Change: -1.1334 in*2  3Azea: 7.56€67 in"2 Void Ratio: 0.51

5093 psi Voluze Change: 0.258474 cc Volune: 602.8 co Dry Unit Weight: 109.47 pef
sress: 78,505 psi ; Saturation: 84.70 %

oL Stress: 30.346 psi




— 55-357-16

TRIAXIAL TEST

Project: IM-2-094 143}260 Location: Project No.:
Boring No : 1 Tested By: DT Checked By: MD
Sample No.: 8S-3% -16 Test Date: 5/26/16 Depth: 34.6-35.1
Test Ne.: UU-36-13 Sample Type: Elevation:
Soil Description: T.L. 24" Brn Clay with I.0. deposits, Rock upto 1/2%
Remarks:
Specimen Height: ,.75 in Piston Area: 0.16 in”2 Filter Strip Correction: 0.00 psi
Specimen Area: 6.:5 in”2 Piston Friction: 0.C0 1lb Membrane Correction: 4.20 lb/in
Specimen Volume: :07.66 cc Piston Weight: .00 1b Correction Type: Uniform
Liquid Linit: =—- Plastic Limits --- Estimated Specific Gravity: 2.65
Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings
Container ID s21 ——
Wt. Container + W t Soil, gm 62.29 ——— —— o]
Wt. Container + D'y Soil, gm 56.28 ——— ——— o]
Wt. Container, gm 16.99 ——— —— o]
Wt. Wet Snil, gm 45.3 1270.3 1101.7 0
Wt. Dry Scil, gm 38.29 1101.7 1101.7 o]
Wt. Water, gm 6.01 168.53 9] ]
Water Conrent, % 15.30 15.30 0.00 0.00
Void Ratiz —— 0.46 0.46 ———
Degree of Saturat.on, % —— 87.81 0.00 ———
Dry Unit wWeight. ucf ——— 113.19 113.39 ——
Initial
Height: 5.752 in Moisture: 15.3C %
Area: 6.4467 in~2 Veoid Ratio: 0.46
Volume: 607.66 cc Dry Unit Weight: 113.19 pcf

Saturation: 87.81 %

End of Inltiallza ion
Time: 11.207 miz

Total Ver:lcal ft-ess: 58.966 psi Height Change: 0.0035129 in H2ight: 5.7485 in Moisture: 15.07 %

Total EKorizontel "tress: 59%9.973 psi Area Change: 0 in”2 Area: 6.4467 in~2 Void Ratio: 0.46

Pore Pressure: 0 osi Volume Change: 1.1133 cc Volume: 606.54 cc Dry Unit Weight: 113.39 pcf
Effective Vertius . Stress: 59.966 psi Water Change: 2.5281 c¢ Saturation: 87.00 %

Effective Horizon .zl Stress: 59.973 psi Correction: 0 cc

End of Ccisolidat on/A
Time: 11.:07 min

Total Vertical St.ess: 59.966 psi Height Change: 0.0035129 in Height: 5.7485 in Meisture: 15.07 %

Total Hor.zontal “tress: 59%.873 psi Area Change: 0 in~2 Area: 6.4467 in~2 Veid Ratio: 0.46

Pore Pressure: 0 ~si Volume Change: 1.1133 cc Volume: 606.54 cc Dry Unit Weight: 113.39 pcf
Effective Vertica Stress: 59.966 psi Water Change: 2.5281 cc Saturation: 87.00 %

Effective Horizon:al Stress: 59,973 psi Correction: 0 cc

‘ess: 59.968 psi Height Change: 0.(135128 in Zsight: 5.7485 in Moisture: 15.07 %

.tress: 585.973 psi Area Change: 0 in”2 Area: 5.4487 in~2 Void Ratio: (.46

8L Volume Change: 1.:3133 cc Volume: 605.54 cc Dry Unit Weight: 113.39 pcf
Stress: 59.966 psi Water Change: 2,528 cc Saturation: 87.00 %

;21 Stress: 59.973 psi Correction: 0 cc

: ¢n/B
‘esst 58.968 psi Helght Change: 0.00351298 in Zeight: 5.7485 in Moisture: 15.07 %
ss: 59.973 psi Area Crange: 0 in"2 hrea: 5.4467 in~2 Void Ratio: 0.46
s Veluma Change: 1..133 cc volune: 608.54 ce Dry Unit Weight: 113.39 pcf

§tress: 58.966 psi Water Change: 2.5281 cc Saturation: 87.00 %
© 2> Stress: 59.973 psi Correction: 0 cc

‘zrs: 98,848 psi .= Change: 1.1333 in ight: 4.5387 in Moisture: 0.00 %
rass: 6C.022 psi Crange: -1.€02 in*2 rea: 3.0487 in~2 Voic Ratio: 0.46
8568 psi 2 Change: 1.11.23 ce¢ clume: 636.54 cc Dry Unit Weight: 113.39 pcf
Suress: 9%.8 psi e 2.5500 co Saturazion: 0.00 %
Effecrive = &l Stress: 59.973 osi Corzaction: 166 cc
At Faslor:
Time: 25 = X
oosasy 101,01 psi Eeighv Chance: 0.80256 in Feight: 4.949%4 in Moisture: 15.07 %
viass: 60.094 osi Prea Cnhange: ~1.0142 in"2  Zrea: 7.4609 in*2 Vold Ratio: 0.46
. 40473 psi lun2 Change: 1...33 cc Tolune: 89:.54 cc Dry Unit Weight: 113.39 pcf
ve TV Szress: 100.97 psi ter Change: 2.5231 c¢c Saturation: 87.00 %
Effecs_v. oz © oz Stress: 60.054 psi Corrention: O co
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Test File
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p', psi
Symbol o A
Sample No. 55~349—1$S~349—‘IE
45— ' ' ' Test No. UU-37-16UU-38-16
- B Depth 29.2-29.7(29.8-30.3
4.0 Diameter, in 2.837 2.851
i I Height, in 5.748 | 5.737
! © | Water Content, % 20.3 21.1
35 Z [ Dry Density, pcf 106.3 | 106.4
8 - Saturation, % 96.7 | 100.9
% 3.0 Void Ratio 0.556 | 0.555
o - || [Water Content, % 20.3 | 208
9 | [,/QN .| 2Dry Density, pef 106.3 | 106.7
25 i ‘o [Saturations, % 968 | 100.0
- = |5 Void Ratio 0.556 0.55
2.0 /"'A‘“, ® [ Back Press., psi .0 .0
i / | {Ver. Eff. Cons. S'ress, psi | 13.72 | 27.39
: % | |Shear Strength, psi 12.32 | 15.12
1.5- [ |Strain ot Fallure, % 15 15
- ' Strain Rate, %/min 1 1
1.0 . . i . — B-Value e e
o] 10 20 30 40 ! Estimoted Specific Gravity 2585 | 255
VERTICAL STRAIN, % Liquid Limit —
! Piastic Limit ——— g .
Project: IM-2-094(143)260 i
: RS
Location: ; > : !
Project No.: 2 g
&m%@ Boring No.: 1 ! 5 , /
Sample Type: [ 4
Description: T.L. 20" Brn Silty Clay with 1.0.& Coal deposits, Rock up to 1,/2"
Remarks:

Tue, 31-MAY-2016 07:" 4:27

Phase calculations based on start cnd end of test.
* Saturation is set to 100% for »>hase calculations.
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Test File
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10 20 30 40 50 60 70
p’, psi
Sample No. | Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
O | S5-349-16 | UU-37-16 |298.2-29.7 | DT 5/26/16 |MD UuU-37-2016.dat
A | SS-349-16 | UU-38-16 |28.8-30.3 |DT 5/26/16 |MD UuU-38-2016.dat
Project: 1M-2-094(143)260 Location: Project No.:
Boring No.: 1 Sample Type:
Description: T.L. 20" Brn Silty Clay with 1.0.& Coal deposits, Rock up to 1/2"
Remarks:

Tue, 31-MAY-2016 07:°4:27
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VERTICAL STRAIN, %
Sample Na. | Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
O [S5S-349-16 | UU-37-16 |29.2-29.7 |DT 5/26/16 |MD UU-37-2016.dat
A | SS-349-16 | UU-38-16 |29.8-30.3 |DT 5/26/16 |MD UU-38-20186.dat
Project: IM-2-094(143)260 Location: Project No.:

Boring No.: 1

Sample Type:

Description: T.L. 20" Brn Silty Clay with 1.0.& Coal deposits, Rock up to 1/2"

Remarks:

Tue, 31-MAY-2016 07: 4:27
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TRIAXIAL TEST

Project No.:
Checked By: MD
Depth: 29.2-29.7
Elevation:

Locations

Tested By: DT

Test Date: 5/26/16
Sample Type:

Project: IM-2-094(143)260
Boring No.: 1

Sample No.: $8-3495-16

Test No.: UU-37-16

Soil Description: T.L. 20" Brn S8ilty Clay with I.0.& Coal deposits, Rock up to 1/2¢
Remarks:

Piston Area: 0.16 in~2
Piston Friction: 0.00 1lb
Piston Weight: 0.00 1b

Filter Strip Correcticn: 0.00 psi
Membrane Correction: 4.20 lb/in
Correction Type: Uniform

Specimen Height: 5.75 in
Specimen Area: 6.32 in*2
Specimen Volume: 585.42 cc
Plastic Limit: ---

Liguid Limits --- Estimated Specific Gravity: 2.65

Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings

Container ID S 61 ———
Wt. Container + Wet Soil, gm 81.13 ——— ——— 0
Wt. Container + Dry Soil, gm 70.02 —-— ——— o]
Wt. Container, gm 15.3 ——— ——= 0
Wt. Wet Soil, gm 65.83 1218.8 1013.9 ]
Wt. Dry Soil, gm 54.72 1013.9 1013.9 [
Wt. Water, gm 11.11 205.86 ¢ 0
Water Content, % 20.30 20.30 0.00 C.00
Void Ratic ——— .56 0.56 ———
Degree of Saturation, % — 96.74 0.00 -
Dry Unit Weight, pcf ——— 106.31 106.33 ——=

Initial
Heights: 5.748 in
Area: 5.3213 in~2
Volume: 595.42 cc

Moisture: 20.30 %

Void Ratio: 0.56

Dry Unit Weight: 106.31 pcf
Saturation: 96.74 %

End of Initializa.ion

Time: 4.3227 min

Total Vertical Stress: 13.718 psi

Total Horizontal Stress: 13.724 psi
Pore Pressure: { psi

Effective Vertical Stress: 13.718 psi
Effective Horizontal Stress: 13.724 psi

Moisture: 20.30 %

Void Ratio: 0.56

Dry Unit Weight: 106.33 pcf
Saturation: 96.78 %

Height Change: 0.C00416 in
Area Change: ¢ in”2
Volume Change: 0.12928 cc
Water Change: 0.041295 cc
Correction: 0 cc

Height: 5.7476 in
Area: 6.3213 in~2
Volume: 595,29 cc

End of Consolidation/A

Time: 4.3227 min

Total Vertical Stress: 13.718 psi

Total Horizontal Stress: 13.724 psi
Pore Pressure: 0 psi

Effective Vertical Stress: 13.718 psi
Effective Horizontal Stress: 13.724 psi

Moisture: 20.30 %

Void Ratio: 0.56

Dry Unit Weight: 106.33 pcf
Saturation: 96.78 %

Height Change: 0.000416 in
Area Change: 0 in"2
Volume Change: 0.12928 cc
Water Change: 0.041295 cc
Correction: 0 cc

Height: 5.7476 in
Area: 56.3213 in”2
Volume: 595.29 cc

End of Saturation

Time: 4.3227 min

Total Vertical Ztress: 13.718 psi

Total Hozizontal stress: 13.724 psi
Pore Prsssure: § -si

Effective Vertica. Stress: 13.718 psi
Effeccive Horizcrntal Stress: 13.724 psi

Moisture: 20.30 %

Void Ratio: 0.56

Dry Unit Weight: 106.33 pcf
Saturation: 96.78 %

Heignt Change: 0.000416 in
Area Change: 0 in~2
Volume Change: 0.129828 cc
Water Change: 0.041.295 cc
Correction: 0 cc

Eeight: 5.7476 in
Area: 6.3213 in~2
Volume: 595.29 cc

End of Consolidatlon/B

Time: 4.3227 min

Total Vertical Stress: 13.718 psi

Total Horizontal :stress: 13.724 psi
Pore Pressure: 0 osi

Effective Vertica! Stress: 13.718 psi
Effective Horizorn:al Stress: 13,724 psi

Height Change: 0.00041%6 in
Area Change: 0 in~2

Volume Change: 0.12928 cc
Water Change: 0.041295 cc
Correction: 0 cc

Height: 5.7476 in
Area: 5.3213 in”~2
Volume: 585.29 cc

Moisture: 20.30 %

Void Ratio: 0.56

Dry Unit Weight: 106.33 pcf
Saturation: 96.78 %

End of Shear
Time: 24.621 wmir
Moisture: 0.00 %

Total Vertical Srress: 39.43 psi

Height Change: 1.15 in

Keight: 4.598 in

Total Eorizontal Ztress: 13.837 psi Area Change: -1.5793 in*"2  Z2rea: 7.8007 in™2 Void Ratio: 0.56

Pore Prassure: -0.67185 psi Volume Change: 0..2328 cc  Volume: 595.29 cc Dry Unit Weight: 106.33 pcf
Effective Vertice . Stress: 40.102 psi Water Change: C€.042295 cc Saturation: 0.00 %
Effective Horizon:izl Stress: 14.509 psi Correction: 205.82 cc

At Failure

Time: 18.539 min

Total Vertical Strass: 38.513 psi Height Change: 0.86255 in  Height: 4.8854 in Moisture: 20.30 %

Total Horizontal Zivess: 13.877 psi Area Change: ~1.1156 in”*2  Area: 7.436% in~2 Void Ratio: 0.56

Pore Pressure: -0.57185 psi Volume Change: 0.22928 cc  Velume: 585.29 cc Dry Unit Weight: 106.33 pcf

Effective Verticel Stress: 39.184 psi
Effective Horizorntal Stress: 14.548 psi

Water Change: 0.041285 cc
Correction: G cc

Saturation: 96.78 %



- __ 553476

Location:

Tested By: DT

Test Date: 5/26/16
Sample Type:

Project: IM-2-~094(143)260
Boring No.: 1

Sample No.: 85-343-16
Test No.: UU-38-15

Project No.:
Checked By: MD
Depth: 29.8-30.3
Elevation:

Soil Description: T.L. 20" Brn Silty Clay with I.0.& Coal deposits, Rock up to 1/2%
Remarks:

Piston Area: 0.16 in”*2
Piston Friction: 0.00 lb
Piston Weight: 0.00 lb

Filter Strip Correction: 0.00 psi
Membrane Correction: 4.20 1lb/in
Correction Type: Uniform

Specimen Height: 5.74 in
Specimen Area: 6.38 in”2
Specimen Volume: 600.16 cc
Plastic Limits ---

Liquid Limit: --- Estimated Specific Gravity: 2.65

Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings

Container ID S 69 ———
Wt. Container + Wst Soil, gm 79.14 — - 0
Wt. Container + Duy Soil, gm 68.01 ——— ——— 0
Wt. Container, gm 15.36 ——- — [
Wt. Wet Soil, gm 63.78 1238.7 1022.5 o
Wt. Dry Soil, gm 52.65 1022.5 1022.5 o]
Wt. Water, gm 11.13 216.15 0 ]
Water Content, % 21.14 21.14 0.00 0.00
Void Ration — .56 0.55 -
Degree of Saturation, % — 100.86 0.00 -
Dry Unit Weight, pcf —— 106.36 106.73 ——

Initial
Height: 5.737 in
Area: 6.3839 in~2
Volume: 600.16 cc

Moisture: 21.14 %

Void Ratio: 0.56

Dry Unit Weight: 106.36 pcf
Saturation: 100.86 %

End of Initializa.ion

Time: 3.5448 mir

Total Vertical Stress: 27.387 psi
Total Horizontal Stress: 27.391 psi

Moisture: 20.76 %
Void Ratio: 0.55

Height Change: 0.(£06656 in Height: 5.7303 in
Area Change: 0 in*2 Area: 6.3839 in~2

Pore Pressure: 0 psi
Effective Vertical Stress: 27.387 psi
Effective Horizontal Stress: 27.391 psi

End of Consolidation/A

Time: 3.5448 min

Total Vertical Stress: 27.387 psi

Total Horizontal Stress: 27.391 psi
Pore Pressure: 0 psi

Effective Vertical Stress: 27.387 psi
Effective Horizontal Stress: 27.391 psi

End of Saturation

Time: 3.5448 min

Total Vertical Sturess: 27.387 psi

Total Eorizontal 3tress: 27.391 psi
Pore Pressure: O osi

Effective Vertic, Stress: 27.387 psi
Effective Horizental Stress: 27.391 psi

End of Consolidat.cn/B

Time: 3.5448 min

Total Vertical Stress: 27.387 psi

Total Horizontal Stress: 27.381 psi
Pore Pressure: ( =si

Effective Vertica. Stress: 27.387 psi
Effective Horizcr:al Stress: 27.391 psi

End of Shear
Time: 23.888 minr
ical

$s: 58.427 psi

ress: 27.593 psi
3188 psi

Stress: 58.758 psi
zl Stress: 27.925 psi

At Failurs

Time: 18.78 min

Total Vertical Stress: 57.839 psi

Total Eorizontal 3tress: 27.561 psi
sure: ~0.26712 psi

Vertice.. Stress: 58.106 psi
Effecuive Horizcrn:zal Stress: 27.828 psi

Volume Change: 2.088% cc
Water Change: -0.016625 cc
Correction: 3.8462 cc

Helght Change: €.006656 in
Area Change: 0 in~2

Volume Change: 2.088% cc
Water Change: -0.016625 cc
Correction: 3.9462 cc

Height Change: 0.((£35655 in
Area Change: 0 in~2

Volure Change: 2.0889 cc
Water Change: ~0.0.6625 cc
Correction: 3.9482 cc

Height Change: 0.006656 in
Area Change: 0 in~2

Volume Change: 2.(389 cc
Water Change: -0.018625 cc
Cerrection: 3.9462 cc

Eeight Change: 1.1328 in
Arez Change: -1.5775 in~2
Volurme Change: 2.0888 cc
Water Change: -~0.0186623 cc
Correction: 216.17 cc

Height Change: 0.86521 in
Area Change: -1.1355 in~2
Volume Change: 2.0539% cc
Water Change: -0.0156235 cc
Corraction: 0 cc

Volume: 598.08 cc

Height: 5.7303 in
Area: 6.3839 in~2
Volume: 598.08 cc

Height: 5.7303 in
Area: 5.383% in~2
Velume: 598.08 cc

Heighr: 5.7303 in
Arear 5.3839 in~2
Volume: 598.08 cc

Height: 4.5842 in
Arear 7.9614 in*2
Veolume: 5$8.08 cc

Eeight: 4.8708 in
Exea:r 7.51%4 in*2
Volume: 59¢.08 cc

Dry Unit Weight: 106.73 pcf
Saturation: 100.00 %

Meisture: 20.76 %

Void Ratio: 0.55

Dry Unit Weight: 106.73 pcf
Saturation: 100.00 %

Moisture: 20,76 %

Void Ratio: 0.55

Dry Unit Weight: 106.73 pcf
Saturation: 100.00 %

Moisture: 20.76 %
Void Ratio: 0.55

ry Unit Welght: 106,73 pef
Saturation: 100.00 %

Moisture: 0.00 %

Void Ratio: 0.55

Dry Unit Weight: 106.73 pcf
Saturation: 0.00 %

Moisture: 20.76 %

Voic Ratio: 0.55

Pry Unit Weight: 106.73 pecf
Saturation: 100.00 %



TRIAXIAL UU(Q) CCU(R) CD(S) Project Number
North Dakota Department of Transportation, Materials & Research -0 L | 2b
SFN 50459 (5-2016) Boring Number
Field Sample Number Lab Number Depth
s5-349-16 uu-37-16 Jd9. 2197
Weight of Sample Confining Pressure Test Number of
1219.8 13.8 [~
Diameter Height Moisture Can Number
2840 | 2840 5,7 4¢ A
Wet Wt + Can
9830 | 2.83Y 5. 747 8113
Dry Wt + Can
\ | 2837 | 2843 5.751 70,0
Average Average Wt of Can
2.837 [5.30

) 5. 148
Total Length: Q4™ B S,“Y C_’y with T.0.+Con | cho;h(gl Rec}i- u’) to 5”

l !6—-————-5:'&?[& T — & g(-——-- Srrﬁe?l&n—-—-pg 1 [ /o..
g:l‘o A2 }1'7 33-3 6.0 30.3 30,7 3('0
Field Sample Number Lab Number Depth

55’3"‘0"}é uu"38"[L ac,'g.“ 30»3
Weight of Sample Confining Pressure Test Number of
1238.66 21.% 2 o
Diameter Height Moisture Can Number
862 | 2334 51738 s69
Wet Wt + Can
850 | 2.84 5738 7914
Dry Wt + Can
2863 | 2850 5736 (08.0 ]
#  |Average Average Wt of Can
o 85) 5137 [15.3¢
Total Length:

| | |

| | |
Field Sample Number Lab Number Depth
Weight of Sample Confining Pressure Test Number of
Diameter Height Moisture Can Number

Wet Wit + Can
Dry Wt + Can
Average Average Wt of Can
Total Length:

AASHTO T-234 Tested By:
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UNCONFINED COMPRESSION TEST REPORT
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0 5 10 15 20 25 30
VERTICAL STRAIN, %
Symbol
Test Ne. UC-20-186
Diameter, n 2.848
Height, in 5.738
© | Water Content, % 19.87
¥
£ | Dry Densitv, pcf 108.4
Saturation. % 100.22
Void Ratio 0.525
Unconfined Ccmpressive Strength, psi 18.78
Undreined Shear Strength, psi : 8.38 !
Timz iz Failur:, min 5.818
Strair Rate, % /min 5 1 ;
Measured Specific Gravity ! 2.8
Liguid Limit i 0
Plastic Limit ﬁ c
Plastizity Indox i
Failire Sketch . ’
:;
Project: IM-2-094(143)260
Location:

Project No.:

Boring No.: 1

Sample Type: Undisturbed
Description: T. L. 18" Brn Silty Clay with 1.0. deposits, rock up to 1/2".

Remarks:

Tue, 31-MAY-2018 07 49



o 2574710

UNCONFINED COMPRESSION TEST REPORT

30“,! it a1 111 1 1 ¢ 1 1 1. .1 1.\ 1t t ¢ 1 1 1.1 J L1 1§ t 1 1.1 i 1 1 1 1 1 11 L1 a1 1 1 111
..‘,‘ L
.‘y; L.
L4 .
25 - SR SO R .
C
20 - :
. L
H ad
‘B H -
[o % E |
) : L
n L
{1 /'*‘\ : L
x :
= S -
7y / ! -
w 15- b\ :
- 1 b
7 N | -
] z N
i g L
= s -
8 ; i ; C
O ; i : -
i : : L
1 H H H
0~ :
! i L
: : : r
% : L
: ! : : L
; ; ; : E
; 1 z ‘
‘ | | L
: : : :
5- ; H ; T
: H ; F
:
;
:
: L
; F
| r
- ; -
T ‘ ! It
0,.” : ; ; : k
L L R L L L 5 LD L A L ) 2 T 1T 17 17T 1T ¢V 1T 171 ¥ LR S L LA ML L L L L l rrrrrrrrurrrT ’
} 5 10 15 20 25 30

VERTICAL STRAIN, %

Project: IM-2-094(143)260 Location: Project No.:
Boring No.: 1 Tested By: DT Checked By: MD
Sample No.: SS-347-16 Test Date: 5/26/2016 Depth: 24.2-24.7
Test No.: UC-20-16 Sample Typs: Undisturbed Elevation:
Description: T. L. 18" Brn Silty Clay with 1.0. deposits, rock up to 1/2".

Remarks:

Tue, 31-MAY-2016 07...3.49



UNCONFINED COMPRESSION TEST 55 - 3"{' 7"’ / 6

Préjett: IM-2-094(:43)260 Location: Project No.:
Boring No.: 1 Tested By: DT Checked By: MD
sample No.: S$S-347-16 Test Date: 5/26/2016 Depth: 24.2-24.7
Test No.: UC-20-16 Sample Type: Undisturbed Elevation:

soil Description: =. L. 18" Brn Silty Clay with I.0. deposits, rock up to 1/2".

Remarks:

Specimen Height: 5 74 in Ligquid Limit: O Cap Mass: 0 gm
Specimen Area: 6.3 inA2 Plastic Limit: O

Specimen velume: 573.01 cc Measured Specific Gravity: 2.65

water Content Informnation

Container ID s42
wt. Container, gm 16.95
Wt. Containeirr + Wel Soil, gm 87.22
wt. Containeir + Dry Soil, gm 75.57
Wt. Dry Soii, gm 58.62
wWater Content, % 19.87
void Ratio 0.53
Degree of Saturatica, % 100.22
wet Unit weight, nc? 130

Dry unit weigng, ¥ 108.45



UNCONFINED COMPRESSION Project Number )
North Dakota Department of Transportation, Materials & Research TM-2-07Y 6 43 /240
SFN 50460 (5-2016) Boring Number
Field Sample Number Lab Number Depth '
55- yc-20-16 24,3 Yo 4.7
Weight of Sa ) Test Number of AASHTO T-208 Tested by: /
1247.37 | | or/ep
Diameter Height 1. Moisture Can Number
| 2.357 |_2.340 5,740 i 592
2. Wet Wt + Can
" 284 | afso 5,731 _ 8722
3. 3. Dry Wt + Can
| | 2.857 843 5.738 75.57
W Average/ Average — Wt of Can ,
I 2 g48) (s /675

Total Lengt‘h) IB'IW‘I |7 with T.0.2Canl Defésa“”é Rock. uf 4@}/

I 0?2‘—-—-——-5%?&:37 7 I | & E«x’ C $an Fii‘“
2.0 5.0 d 2.0
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:

Diameter 1. 4. Height 1. Moisture Can Number
2. 5. 2. Wet Wt + Can
3. 8. 3. Dry Wt + Can
Average Average Wt of Can

Total Length:

| | |

| | |
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:

Diameter 1. 4. Height 1. Moisture Can Number
2 5. 2. Wet Wt + Can
3. 6. 3. Dry Wt + Can
Average Average Wit of Can

Total Length:
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UNCONFINED COMPRESSION TEST REPORT
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VERTICAL STRAN, %
Symbol
Test No. UC-19-16
Diameter, :n 2.847
Height, in 5.715
G | Water Content, % 21.56
€| Dry Density, pcf 106.4
Saturation, % 103.03
Void Ratio 0.555
Unconfined Cempressive Strength, psi 23.17
Undrained Shear Strength, psi { 11.59
Timz ie Failure, min | 14,917 |
Strain Rate, %/min } 1 }
Measured Specific Gravity 2.85 |
Liquid Limit 0 g
Plastic Limit | ¢ {
Plasticity Index ; ¥ |
Failure Sketch I S —
l i
Mty {

Project: IM-2-094(143)260

Location:

Project No.:

Boring No.: 1

Sample Type: Undisturbed
Description: T. L. 17" Brn Clay with 1.O. deposits, rock up to 1 3/4"
Remarks:

Tue, 31-MAY-2018 C7-.5:47
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UNCONFINED COMPRESSION TEST REPORT
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B 5 10 15 20 25 30
VERTICAL STRAIN, %

VT T Tr iy

i Project: IM-2-094(143)260 Location: Project No.:
Boring No.: 1 Tested By: DT Checked By: MD
Sample No.: 8S-345-16 Test Date: 5/26/2016 Depth: 19.9-20.4
Test No.: UC-19-16 Sample Type: Undisturbed Elevation:

Description: T. L. 17" Brn Clay with 1.O. deposits, rock up to 1 3/4"

Remarks:

Tue, 31-MAY-2016 07: 5:47



UNCONFINED COMPRESSION TEST 55 * 3%5- ’/ @

ject: aM-2-094(143)260 Location: Project No.
Bo ing No.: 1 Tested By Checked By "MD
p1e No.: $S-345-16 Test Date. 5/26/2016 Depth: 19.9-20.4
Te No.: UC-19-15 sample Type: Undisturbed Elevation:
Soil Description: ~. L. 17" Brn Clay with I.0. deposits, rock up to 1 3/4"
Remarks:
Specimen Height: 5.71 in Liquid Limit: O Cap Mass: 0 gm
Specimen Area: 6. 37 inA2 Plastic Limit: 0
Specimen volume: 5¢5.19 cc Measured Specific Gravity: 2.65

water Content Information

Container ID s13
wt. Container, gm 17.04
wt. Containei + Wet Soil, 64.96
Wt. Container + by S01T, 56.46
Wt. Dry Soil, 39.42
water Content % 21.56
void Ratio 0.55
Degree of Saturatwcw, % 103.03
wet Unit weight, pcf 129.36

pry unit weignt, pei 166.42



UNCONFINED COMPRESSION Project Number

North Dakota Department of Transportation, Materials & Research IM»- ﬂ" [ 7‘7‘ [ / L/ .? )9(90
SFN 50460 (5-2016). Boring Number / ' i’

Field Sample Numbe Lab Number Depth $
e S (b uc-/?-1p ™" (BB B 17y

Weight of Sample@ 3}-: @ Test Number | of ] AASHTO T-208 Tested by:

Diameter 1. 2 @ 35, 42 "8 30 Height 1. 5: 7 / 8 Moisture Can Number 5 , 3

22«87 52-8‘{7 2. 5(7/3 Wet Wt + Can (po.C{(O
W~y (RGP (2858 | |5 U3 T Seb

Averag@ Q 4{_ ﬁ Average 6 47—@ Wt of Can / 7‘ 0 ?

Total Length: 17 B"‘/ C.[w, W H\ T.0. g[e-ps"fs roc l< wphl;a/‘/ "

/9.2 130" 20:0 ‘2"0
>+, ' |
| Bic | sample |
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:
Diameter 1. 4, Height 1. Moisture Can Number
2. 5. 2. Wet Wt + Can
3. 6. 3. Dry Wt + Can
Average Average Wt of Can
Total Length:
| | |
| | |
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:
Diameter 1. 4. Height 1. Moisture Can Number
2. 5. 2. Wet Wt + Can
3 6. 3. Dry Wt + Can
Average Average W of Can

Total Length:
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UNCONFINED COMPRESSION TEST REPORT
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COMPRESSIVE STRESS, psi
7

20 N < -
R e NSNS SIS W N S |
0 5 10 15 20 25 30
VERTICAL STRAN, %
Symbol
Test No. uc-18-16
Diameter, in 2.857
Height, in 5.739
T | Water Content, % 18.72
?_é Dry Densitv, pcf 107.9
Saturation, % 97.83
Void Ratio 0.534
Unconfined Cempressive Strength, psi 34.11
Undroined Shear Strength, psi 17.08
Timz tc Failure, min j 10.917 i
Strair Rate, %/min ‘ 1
Measured Specific Gravity E 2.6%
Liquid Limit 0
Plastic Limit C |
Plasticity Index | i
Failure Sketch :
!
Project: IM-2-094(143)260
Location:

Project No.:

Boring No.: 1

Sample Type: Undisturbed

Description: T. L. 14" Brn Clay with 1.0. Deposits, rock up to 1/2"

Remarks:

Tue, 31-MAY-2016 07:.3:59
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UNCONFINED COMPRESSION TEST REPORT
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) 5 10 15 20 25 30
VERTICAL STRAIN, %

Project: IM-2-094(143)260 Location: Project No.:
Boring No.: 1 Tested By: DT Checked By: MD
Sample No.: §8-339-16 Test Date: 5/26/2016 Depth: 4.4-4.9
Test No.: UC-18-16 Sample Type: Undisturbed Elevation:

Description: T. L. 14" Brn Clay with 1.O. Deposits, rock up to 1/2"

Remarks:

Tue, 31-MAY-2016 07:::3:59



. , UNCONFINED COMPRESSION TEST 5 5 - 3 _? ?.,,, / #

Project: IM- 2 -094(343)260 Location: Project No.:
Boring No. Tested By Checked Ry: MD
Sample No.: SS 339-1i6 Test Date 5/26/2016 Depth: 4.4-4.9
Test No.: UC-18-16 Sample Type: Undisturbed Elevation:
soil Description: T. L. 14" Brn Clay with I.0. Deposits, rock up to 1/2"

Remarks:

Specimen Height: 5.74 in Liquid Limit: O Cap Mass: 0 gm
Specimen Area: 6.41 inA2 Plastic Limit: O

Specimen volume: 602.90 cc Measured Specific Gravity: 2.65

water Contert Informnation

Container ID s39
Wt. Container, gm 16.8%
wt. Container + Wet Soil, gm 63.06
Wt. Container + Dry Soil, 59.63
Wt. Dry Soii, gm 42.74
Water Content, % 19.72
void Ratio 0.53
Degree of Saturaticn, % 97.93
wet Unit weight, pcf 129.14

Dry Unit weight, pe¥ 107.86



UNCONFINED COMPRESSION
North Dakota Department of Transportation, Materials & Research

Project Number

zm-2 0‘3%[%3)260

SFN 50460 (5-2016) Boring Number
Field Sample Number Lab Number Depth n '
Weight of Sa5 = 33(7 —lé Test Numlkl)lerc- '81 I Q I AASHTOLLZIIJIB Te’Zt;(Z k‘)_y‘
Diameter g ‘ZZ.).L 4. o? 857 Height |1. 5 2 7 5 Moisture CansNgn%erDl g2
202,85& 59. %3 2. 5.‘ 736 Wet Wt + Can égoé
3;.95{62.g6; 3. 5.'7;: ' Dry Wt + Can S?é}
Average 9 %y Average C % Wt of Can 16.89
::I Length: gyt BGN ly with T.0.+Conl Dgfom% Reck, up +o 15'
| e Shm #le————-——qa |
| 4y K
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:
Diameter 1. 4, Height 1. Moisture Can Number
2. 5. 2. Wet Wt + Can
3. 6. 3. Dry Wt + Can
Average Average Wt of Can
Total Length:
| |
| |
Field Sample Number Lab Number Depth
Weight of Sample Test Number of AASHTO T-208 Tested by:
Diameter 1. 4. Height 1. Moisture Can Number
2. 5. 2. Wet Wt + Can
3. 6. 3. Dry Wt + Can
Average Average Wt of Can

Total Length:
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

20 1 1 v & 1 t 11 ! ) S D O | I‘l 1.t 1 v 1 r ¢ 11 1t 1.1 1.1t 1.1 1 &1 I3 1 1 1 11 11 111 1 1 1 111
] Max. Obliquity //' - r
1le=125psi |~ -
{ ¢ = 350 ) -
1 |tan ¢* = 0.70 \ -
10 —eeeeog h
- ] \ N
o n -
o i -

FU S 5 R O T 1

\
/\
/

\ -
4 L
L e o LB L 2 e e L L L L L L LB
10 20 30 40 50 60 70
p’, psi
Symbol 0} A
Sample No. 5S-343-1%S-343-1¢
B—— ' ' ' Test No. CU-6-16] CU-7-16
- r Depth 14.1-14.6/14.6-15.1
7 Diameter, in 2.833 2.85
_ B Height, in 5.738 5.73
© | Water Content, % 22.0 23.0
6”5 E Dry Density, pcf 104.6 | 105.3
- - Saturaticn, % 100.2 106.5
% 5 Void Ratio 0.582 | 0.571
o - [\ || [Woter Content, % 23.5 20.6
g . /\\\ g Dry Der?sﬂty, pef 101.9 107.
n { \A\\?> ¢ | Saturations, % 100.0 | 100.0
- { - || Void Ratio 0.623 | 0.545
3 ® 1 Back Press., psi 60.92 61.02
) - Ver. Eff. Cons. Stress, psi 12.57 24.96
! Shear Strength, psi 9.989 | 17.52
2- Strain at Failure, % 19.8 19.6
- r Strain Rote. %/min 0.075 0.075
g , , —+  |B-Value 0.95 ! 095
0 10 20 30 40 |Estimated Specific Gravity | 2.65 | 2.65
VERTICAL STRAIN, % Tiqud Limit B —
Piastic Limit ——- | ==
Project: IM-2-094(143)260 — | 3
Location: % ) ! i
Project No.: \ / g {
Boring No.: 1 f
Sample Type: L b :
Description: T. L. 18" Brn Silty Ciay with 1.0. Coal Deposits, Rock upto 3/40
Rernarks:

Phase calculations based on start cnd end of test
Tue, 31-MAY-20186 07:03:11 . . .
* Saturation is set to 100% for ohase calcuintions.
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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VERTICAL STRAIN, % VERTICAL STRAIN, %
20 1 1§ 1 ) 1 1 1.1 ! ) S T - I’ 11 ! | S TR ! O S N D O | B T UV Y00 I S A S . ) I N T TR N S N A | L.t 1 1.V 1 1 1 1

- | Max. obliquity | .~ - .

- le'=125psi |~ L

- |¢" = 350 -

- {tan ¢' = 0.70 \ C

10 s /. g R Il
o. K L
¢ - X

B i |
-\ / 2 -
'—10 LI vl 1T 1T T T1TT i LR R L L LI L l LR ; e T T T 1T T Tl T T T T 7T 1T 7T7T E_
10 20 30 40 50 60 70
p’, psi
Sample No. | Test No. Depth Tested By |Test Date [Checked By |Check Date |Test File
§S-343-16| CU-B6-16 |14.1-14.6 |Dan 5/23/16 Matt CU-6-16.dat
SS-343-16| CU-7-18 | 14.6-15.1 |[Dan 5/25/16 | Matt CU-7-16.dat
Project: IM~2-094(143)260 Location: Project No.:
Boring No.: 1 Sample Type:

Description: T. L.

18" Brn Silty Clay with 1.0. Coal Deposits, Rock upto 3/4"

Remarks:

Tue, 31-MAY-2016 07:03:11
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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DEVIATOR STRESS, psi
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—'20 1T TrTrrrty ; Pl Trrrrr1v i1 i s 11 7T 1T 1T 11 i mr1rrrrrrrit P rrrrrrt ; 1 1rrrryrrrit- ~
) 5 10 15 20 25 30
VERTICAL STRAIM, %
Sample No. | Test No. Depth Tested By |Test Date |Checked By |Check Date |Test File
O (SS-343-:6| CU-6-16 |14.1-14.6 |Dan 5/23/16 Matt CU-6-16.dat
A [SS-343-76| CU-7-16 |14.6-15.1 |Dan 5/25/16 Matt CU-7-16.dat

Project: IM-2-094(143)260 Location: Project No.:
Boring No.: 1 Sampie Typs:

Description: T. L. 18" Brn Silty Clay with .0. Coal Deposits, Rock upto 3/4"
Remarks:

Tue, 31-MAY-2016 07::3:11



Project: IM-2-094({143)260
Boring No.: 1

Sample No.: $8-343-16
Test No.: CU-6-16

TRIAXIAL TEST

Location:

Tested By: Dan
Test Date: 5/23/16
Sample Type:

Soil Description: T. L. 18" Brn 8ilty Clay with I.O. Coal Deposits, Rock upto 3/4"

Remarks:

Specimen Height: 5.74 in
Specimen Area: 6.30 in*2
Specimen Volume: 592,82 c¢¢

Ligquid Limit: ---

Container ID

Wt. Container + Wet Soil, gm
Wt. Container + Dry Soil, gm
Wt. Container, gm

Wt. Wet Scil, gm

Wt. Dry Soil, gm

Wt. Water, gm

Water Content, %

Void Ratio

Degree of Saturation, %

Dry Unit Weight, pcf

Initial

End of Initialization

Time: 4.2388 min

Total Vertical Stress: 2.9907 psi

Total Horizontal Stress: 2.985 psi

Pore Pressure: 0,998564 psi

Effective Vertical Stress: 1.995 psi
Effective Horizontal Stress: 1.9994 psi

End of Consolidation/A

Time: 4.2388 min

Total Vertical Stress: 2.3907 psi

Total Horizontal Stress: 2,995 psi

Pore Pressure: 0.99564 psi

Effective Vertical Stress: 1.995 psi
Effective Horizontal Stress: 1.9994 psi

End of Saturation

Time: 701.54 min

Total Vertical Stress: 62.975 psi

Total Herizontal Stress: 62.992 psi
Pore Pressure: 60.393 psi

Effective Vertical Stress: 1.9823 psi
Effective Horizontal Stress: 1.9993 psi

End of Consolidation/B

Time: 1021.6 min

Total Vertical Stress: 73.493 psi

Total Horizontal Stress: 73.495 psi
Pore Pressure: 60.92 psi

Effective Vertical Stress: 12.573 psi
Effective Horizontal Stress: 12.575 psi

End of Shear

Time: 129%2.1 min

Total Vertical Stress: 92.998 psi

Total Horizontal Stress: 73.503 psi
Pore Pressure: 66.06 psi

Effective Vertical Stress: 26.938 psi
Effective Horizontal Stress: 7.4429 psi

At Failure

Time: 1289.4 min

Total Vertical Stress: 93.472 psi

Total Horizontal Stress: 73.495 psi
Pore Pressure: 66.076 psi

Effective Vertical Stress: 27.396 psi
Effective Horizontal Stress: 7.4186 psi

Piston Area: 0.16 in”2
Piston Friction: 0.00 lb
Piston Weight: 0.00 l1lb

Plastic Limits ---

Before Test Before Test

Trimmings Specimen
s61L ———
73.37 ———
62.89 ——
15.3 ———
58.07 1211.6
47.59 992,94
10.48 218.66
22.02 22,02
- 0.58
——— 100.25
——— 104.56

Height: 5.739 in
Area: 6.3035 in~2
Volume: 592,82 cc

Height Change: 0.0017564 in Height: 5.7372 in
Area Change: 0 in~2 Area: 6.3035 in~2
Volume Change: 0.5443 cc Velume: 592,27 cc
Water Change: 0.36683 cc

Correction: 0.71495 cc

Height Change: 0.0017564 in Height: 5.7372 in
Area Change: 0 in~2 Area: 6.3035 in”2
Volume Change: 0.5443 cc Volume: 592.27 cc
Water Change: 0.36683 cc

Correction: 0.71495 cc

Height Change: -0.0019876 inHeight: 5.741 in
Area Change: 0 in”2 Area: 6.3035 in*2
Volume Change: -0.61592 cc Volume: 593.43 cc
Water Change: ~10.204 cc

Correction: 10.128 cc

Height Change: -0.0023111 inHeight: 5.7413 in
Area Change: -0.16198 in"2 Area: 6.4655 in~2
Velume Change: -15.478 cc Volume: 608.3 cc
Water Change: -1.1085 cc

Correction: -13.832 cc

Height Change: 1.146 in Height: 4,593 in
Area Change: -1.7784 in”~2  Area: 8.082 in”2
Veolume Change: -15.479 cc  Volume: 608.3 cc
Water Change: -1.1091 cc

Correction: -13.832 cc

Height Change: 1.1345 in Height: 4,6045 in
Area Change: -1.5678 in*2  Area: 7.8713 in*2
Volume Change: -15.478 cc  Volume: 608.2% cc
Water Change: ~-1,1091 cc

Correction: 0 cc

Project No.:
Checked By: Matt
Depth: 14.,1-14.6
Elevation:

56~ 2171k

Filter Strip Correction: 0,00 psi
Membrane Correction: 4.20 1lb/in
Correction Type: Uniform

Estimated Specific Gravity: 2.65

After Test After Test
Specimen Trimmings
s6

—— 164.81

——— 138.07

——— 29.66
1226.5 135.15
992.94 109.41
233.6 25.74
23.53 23.53
C.62 ———
100.00 ——=
101.9 -

Meisture: 22.02 %

Void Ratio: 0.58

Dry Unit Weight: 104.56 pcf
Saturation: 100.25 %

Moisture: 21.91 %

Void Ratio: 0.58

Dry Unit Weight: 104.66 pcf
Saturation: 100.00 %

Moisture: 21.91 %

Veid Ratic: 0.58

Dry Unit Weight: 104.66 pcf
Saturation: 10C.00 %

Moisture: 22,03 %

Void Ratio: 0.58

Dry Unit Weight: 104.46 pef
Saturation: 100.00 %

Meisture: 23,533 %

Void Ratio: 0.62

Dry Unit Weight: 101.9 pef
Saturation: 100.00 %

Moisture: 23.53 %

Void Ratio: 0.62

Dry Unit Weight: 101.9 pcf
Saturation: 100.00 %

Moisture: 23.53 %

Void Ratio: 0.62

Dry Unit Weight: 101.9 pcf
Saturation: 100.00 %



SR 59-243-((,

Project: IM-2-094{143)260 Locations Project No.:
Boring No.: 1 Tested By: Dan Checked By: Matt
Sample No.: S8~343-16 Test Date: 5/25/16 Depth: 14.6-15.1
Test No.: CU~7-16 Sample Type: Elevation:
Soil Description: T. L. 18" Brn Silty Clay with I.O0. Coal Deposits, Rock upto 3/4"
Remarks:
Specimen Height: 5.73 in Piston Area: 0.16 in”*2 Filter Strip Correction: 0.00 psi
Specimen Area: 6.38 in*2 Piston Friction: 0.00 lb Membrane Correction: 4.20 lb/in
Specimen Volume: 599.01 cc Piston Weight: 0.00 1b Correction Type: Uniform
Liquid Limits --- Plastic Limits ~-- Estimated Specific Gravity: 2.65
Before Test Before Test After Test After Test
Trimmings Specimen Specimen Trimmings
Container ID S 39 ——- 812
Wt. Container + Wet Soil, gm 67.92 e ——— 188.9
Wt. Container + D:sy Soil, gm 58.39 - —— 161.7
Wt. Container, gm 16.88 ——— ——— 29.56
Wt. Wet Soil, gm 51.03 1242.3 1218.3 159.34
Wt. Dry Soil, gm 41.5 1010.3 1010.3 132.14
Wt. Water, gm 9.53 232.01 207.97 27.2
Water Content, % 22.96 22.96 20.58 20.58
Void Ratio ——— 0.57 .55 ———
Degree of Saturaticn, % ~—= 106.55 10¢.00 e
Dry Unit Weight, pcf — 105.3 107.04 ———
Initial
Height: 5.73 in Moisture: 22.96 %
Area: 6.3794 in*2 Veoid Ratio: 0,57
Volume: 598.01 cc Dry Unit Weight: 105.3 pcf

Saturation: 106.55 %

End of Initializa:ion
Time: 15.638 min

Total Vertical Stress: 2.9803 psi Height Change: 9.2444e-005 inHeight: 5.7299 in Moisture: 21.55 %

Total Horizontal Stress: 2.995 psi Area Change: 0 in~2 Area: 6.37%4 in~2 Void Ratio: 0.57

Pore Pressure: 0.98564 psi Volume Change: 0.028992 c¢c Volume: 598.98 cc Dry Unit Weight: 105.3 pcf
Effective Vertical Stress: 1.9847 psi Water Change: 0.81142 cc Saturation: 100.00 %

Effective Horizontal Stress: 1.9994 psi Correction: 13.478 cc

End of Consolidation/A
Time: 15.638 min

Total Vertical Stress: 2.9803 psi Height Change: 9.2444e-005 inHeight: 5.7299 in Molsture: 21.55 %

Total Horizontal Stress: 2,995 psi Area Change: 0 in"2 Area: 6,3794 in~2 Void Ratio: 0.57

Pore Pressure: $.9%9564 psi Volume Change: 0.028992 cc Volume: 598.98 cc Dry Unit Weight: 105.3 pcf
Effective Vertical Stress: 1.9847 psi Water Change: 0.81142 cc Saturation: 100.00 %

Effective Horizontal Stress: 1.9994 psi Correction: 13,478 cc

End of Saturation
Time: 386.29 min

Total Vertical Strass: 62.99 psi Height Change: ~0.0042987 inHeight: 5.7343 in Moisture: 21.69 %

Total Horizontal Stress: 62.992 psi Area Change: 0 in”2 Area: 6.3794 in~2 Void Ratio: 0.57

Pore Pressure: 60.393 psi Volume Change: ~1.3481 cc  Volume: 600.36 cc Dry Unit Weight: 105.06 pcf
Effective Vertica. Stress: 1,997 psi Water Change: -3.9466 cc Saturation: 100.00 %

Effective Horizortal Stress: 1.8993 psi Correction: 16.859 cc

End of Consolidation/B
Time: 534.83 min

Total Vertical Stress: 85.978 psi Height Change: -0.0055929 inHeight: 5.7356 in Moisture: 20.58 %

Total Horizontal Stress: 86 psi Area Change: 0.1103 in*2 Area: 6.2691 in*2 Void Ratio: 0.55

Pore Pressure: 61.017 psi Volume Change: 9.7821 cc Volume: 589.23 cc Dry Unit Weight: 107.04 pef
Effective Vertical Stress: 24,961 psi Water Change: 13.475 cc Saturation: 100.00 %

Effective Horizont:al Stress: 24.983 psi Correction: 10.568 cc

End of Shear
Time: 805.73 min

Total Vertical Stress: 120.77 psi Height Change: 1.1416 in Height: 4.5884 in Meisture: 20.58 %

Total Horizontal S3:tress: 86 psi Area Change: -1.457 in~2 Area: 7.8364 in~2 Void Ratio: 0.55

Pore Pressure: 71.492 psi Volume Change: 9.7816 cc Volume: 589.23 cc Dry Unit Weight: 107.04 pcf
Effective Verticel Stress: 49.28 psi Water Change: 13.474 cc Saturation: 100.00 %

Effective Horizontal Stress: 14.508 psi Correction: 10.568 cc

At Failure
Time: 800.31 min

Total Vertical Stress: 121.04 psi Height Change: 1.1187 in Height: 4.6113 in Moisture: 20.58 %
Total Herizontal 3tress: 86.008 psi Area Change: ~1.3693 in*2  Area: 7.7487 in~2 Void Ratio: (.55
Pore Pressure: 77.589 psi Volume Change: 9.7827 cc Volume: 585,23 cc Dry Unit Weight: 107.04 pef

Effective Verticel. Stress: 49.454 psi Water Change: 13.474 cc Saturation: 100.00 %
Effective Horizer:zl Stress: 14.419 psi Correction: 0 cc
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TRIAXIAL UL%(Q) CCU(R) CD(S)
Department of
SFN 50459 (Rev. 10-2015)

ransportation, Materials & Research Division

Field Sample Number 55 - 3 ng - /é
Test Number I of ;2
Project Number T - 2-09¢ (1413 ) 266 | Trimmings
Boring Number | Moisture Can Number & ¢ I
LabNumber ()« -[ L, Wet Wt + Can 73.37
Depth [4.] +14.¢ Dry Wt + Can (0289
Confining Pressure (), 47 WeotSample 191140 Wtof Can /5.20
Diameter 2.8 (3 2850 Height 5.7 40 LL ey 7?57‘ o120, 96
Q 2811|275 5,737 e s 6.6
Avg J. 3 Avg 5, 73q o
Specific Gravity @ 20°C 7 '3 Yo7
DESCRIPTION OF SAMPLE "}',.!A l LQM‘L L\ '8 n
Ban Sildy Cly with T.0.4Conl D%gggrls , Bock up 4o %"
REMARKS T ' !
|Test Number ; of 2} I
Trimmings
LabNumber  (C \}-7-] Moisture Can Number 5 39
Depth Y.L 45, ) Wet Wt + Can &7-92
Dry Wt + Can s5p.39
| Confining Pressure Wt of Sample 1242. 35~ Wi of Can 16. 8‘]
Diameter | J\ Y 2.3 4d | Height 5747 |-t ACle lecst |2 3766
2.9 5 2.8 50 5737 |- Sy 8890
| 28%% | a3so 5,728 0 &
ng 2850 ag_ 5.730 (el.7:
Specific Gravity @ 20°C Tare W, 29.57%
DESCRIPTION OF SAMPLE
REMARKS .
[Test Number of 7
Trimmings
Lab Number Moisture Can Number
Depth Wet Wt + Can
Dry Wt + Can
Confining Pressure Wi of Sample Wt of Can
Diameter Height LL
L.L.
Avg Avg
: Specific Gravity @ 20°C
DESCRIPTION OF SAMPLE
REMARKS

AASHTO T-234 Tested By:



APPENDIX C

Stability Analysis Outputs
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East ESA

435

1.512
- Clay Loam Fill
— Sandy Loam
| | | | | | | | |
15 35 85 135 185 235 285 335 385
Name: Clay Loam Fill  Unit Weight: 130 pcf Cohesion: 0 psf Phi: 30 °
Name: Sand  Unit Weight: 130 pcf Cohesion: 0 psf Phi: 33 °
Name: Coal  Unit Weight: 130 pcf Cohesion: 0 psf Phi: 34 °
Name: Sandy Loam  Unit Weight: 130 pcf Cohesion": 0 psf Phi: 34 °
Name: Concrete  Unit Weight: 140 pcf  Cohesion': 50 psf Phi. 0°



110
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90
80
70
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East TSA

435

3.494
| Clay Loam Fill
— Sandy Loam
| | | | | | | | |
15 35 85 135 185 235 285 335 385
Name: Clay Loam Fill  Unit Weight: 130 pcf Cohesion": 1,500 psf Phi:0°
Name: Sand  Unit Weight: 130 pcf Cohesion: 0 psf Phi: 33 °
Name: Coal  Unit Weight: 130 pcf Cohesion: 0 psf Phi: 34 °
Name: Sandy Loam  Unit Weight: 130 pcf Cohesion": 0 psf Phi: 34 °
Name: Concrete  Unit Weight: 140 pcf  Cohesion": 1,000 psf Phi: 0°



110
100
90
80
70
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-10

West ESA

435

1.517
- Sand
: Loam
| | | | | | | | |
-15 35 85 135 185 235 285 335 385
Name: Clay Loam Fill  Unit Weight: 130 pcf Cohesion: 0 psf Phi: 30 °
Name: Sandy Loam  Unit Weight: 130 pcf Cohesion": 0 psf  Phi: 32 °
Name: Sand  Unit Weight: 130 pcf Cohesion": 0 psf  Phi: 37 °
Name: Loam  Unit Weight: 130 pcf Cohesion: 0 psf  Phi" 20 °
Name: Concrete  Unit Weight: 140 pcf  Cohesion": 50 psf Phi. 0°



110
100
90
80
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10

-10

West TSA

435

3.040
— Sand
B [oam
| | | | | | | | |
-15 35 85 135 185 235 285 335 385
Name: Clay Loam Fill  Unit Weight: 130 pcf Cohesion": 1,200 psf Phi: 0°
Name: Sandy Loam  Unit Weight: 130 pcf Cohesion: 0 psf Phi: 32 °
Name: Sand  Unit Weight: 130 pcf Cohesion: 0 psf  Phi: 37 °
Name: Loam  Unit Weight: 130 pcf Cohesion': 4,625 psf Phi. 0°
Name: Concrete  Unit Weight: 140 pcf  Cohesion': 1,000 psf Phi: 0°



2:1 slope

Color | Name Slope Stability Material Model | Unit Weight | Effective | Effective Friction | Phi-B | Piezometric
(pcf) Cohesion | Angle (°) °) Line
(psf)
D New Material | Mohr-Coulomb 120 0 323 0 1

-




2.5:1 slope

Color | Name Slope Stability Material Model | Unit Weight | Effective | Effective Friction | Phi-B | Piezometric
(pcf) Cohesion | Angle (°) °) Line
(psf)
[ ] | New Material | Mohr-Coulomb 120 0 32.3 0 1

YL YL LYY VYVYY
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