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Dakota. This document was originally issued and sealed by Matthew C. Kurle,
Registration number PE-8777 on 9/21/15 and the original document is stored at the
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Introduction

This report will provide soils information, deep foundation recommendations, slope
stability, compaction and drainage for the construction of the proposed permanent and
temporary shoofly structures over ND Highway 20 (Bridge #0020-103.403).

This project is scheduled to be a multi-year project. A temporary shoofly structure is to
be constructed in order to replace the existing structure at this location. A project
location map is shown in the following Figure.

A

Project
Location

hd 19 ~
k- Devils Lake

el

Figure 1 - Project Location Map
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Existing Structure Information

The existing structure is skewed at 47° 43’ from the centerline of Highway 20.

Bridge #: 0020-103.403
Main Structure Type: Steel Stinger
Number of Spans: 3
Foundation Type: Superstructure - Spread Footings
Retaining Walls - Concrete Caisson Supported
Year Constructed: 1981

The concrete on the existing structure has significant issues with Alkali-Silica Reaction
(ASR), which has necessitated its replacement.

Figure 2 - Existing Structure (Looking North)
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Soil Borings

One boring was conducted in 2014 for this project. This boring will supplement the 5
borings that were conducted in 1979 for construction of the existing structure and
retaining wall. The locations of these borings are shown in the following Figure.

Figure 3 - Boring Location Map
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Sampling and Testing Procedures:

These sampling and testing procedures pertain to Boring 1A from 12/9/14.

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.
Unconfined compression testing equipment was used to determine UC shear strengths.
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 shear strength and friction angle of the soil, define the consistency of cohesive soils
and also the relative density of hon-cohesive soils.

However, it should be noted that in cohesive soils, the shear strength values determined
from the Unconfined Compression tests utilizing Shelby tubes samples are considered
more reliable than those estimated from blow counts.

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.
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Test Results
A summary of the lab analysis has been included in Appendix D.

Proposed Structures

Temporary Shoofly

Length: Approximately 178’
Spans: 5

Permanent

Length: Approximately 186’
Spans: 3

Foundation Recommendation

Steel Piling

Pile recommendations are given as termination elevations. The pile sizes that have
been analyzed are HP10x42, HP12x53, HP14x73, and HP14x102.

The software “APile” (v2014) was utilized with the FHWA Method (Reese, Wang,
Arrellaga, & Vasquez, 2014). The FHWA Method derives pile load carrying ability
from the frictional resistance of the soil around the shaft and the bearing capacity at
the pile tip. The computations were performed with the assumption that end of the
pile was plugged.

The output from this analysis is in Appendix E.
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Temporary Shoofly Structure
The pile termination lengths for the temporary shoofly structure were based on
information provided in the 50% plan submittal, Boring 1A conducted on
12/9/2014, and information from Boring 3 conducted on 6/14/1979
Table 1 - Pile Termination Information (Temporary Shoofly Structure)
90%
. Ultimate WWest : . . . East
Pile Type Ayial Abutment-1 Pier-2 Pier-3 Pier-4 Pier-5 Abutment-6
Capacity’
kips Termination Terminatio | Termination | Termination | Termination Termination
P Elevation n Elevation Elevation Elevation Elevation Elevation
HP10x42 958 1392 1392 1393 1391 1392 1391
HP12x53 698 1393 1393 1393 1391 1392 1391
HP14x73 963 1393 1393 1393 1391 1391 1391
HP14x102 1,355 1391 1391 1391 1389 1389 1388

"Based on 50 ksi steel

The following figures show the unfactored geotechnical resistance at depth from
the top of the borings.

Boring 1A

1450

1440 %

1430 -

1420 %)

-

I

iy

o
|

=e=HP 10 x 42
HP 12 x 53

1400

Elevation

=fl=HP 14 x 73

=¢=—HP 14 x 102

0 1000 2000 3000 4000
Unfactored Geotechnical Resistance (kips)

Figure 4 — Unfactored Geotechnical Resistance of Boring 1A
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Boring 3
1470
1460
1450
1440
C1430 14
o é
= =i HP 10 x 42
(01420 -
E ‘ | HP 12 x 53
L1410 IHP 14x 73
1400 - HP 14 x 102
1390 “"‘*’%&8—’
1380 %5(
1370
0 500 1000 1500 2000 2500
Unfactored Geotechnical Resistance (kips)
Figure 5 — Unfactored Geotechnical Resistance of Boring 3
Proposed Permanent Structure
The pile termination lengths for the permanent proposed structure were based on
information provided in the 50% plan submittal, Boring 1A conducted on
12/9/2014, Boring 1 conducted on 6/13/1979, and information from Boring 3
conducted on 6/14/1979
Table 2 - Pile Termination Information (Proposed Permanent Structure)
90%
: Ultimate West . , East
Pile Type Axial | Abutment-1 | &2 Pler-3 | Abutment-4
Capacity’
kios Termination | Terminatic | Termination | Termination
P Elevation n Elevation Elevation Elevation
HP10x42 558 1393 1392 1391 1392
HP12x53 698 1393 1392 1391 1392
HP14x73 963 1393 1392 1391 1391
HP14x102 1,355 1391 1389 1388 1389
"Based on 50 ksi steel
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The following figure shows the unfactored geotechnical resistance at depth from
the top of the boring.
Boring 1
1470
1460
1450 ’:
1440
C 1430
0
= f==HP 10 x 42
G 1420
E HP 12x 53
Ly 1410 ——HP 14 x 73
1400 - =—=—HP 14 x 102
MEa
1390 -
1380 %
1370 ‘
0 300 1000 1500 2000 2500
Unfactored Geotechnical Resistance (kips)
Figure 6 — Unfactored Geotechnical Resistance for Boring 1
Pile Tips

Pile tips will not be required on this project.

Downdrag

Temporary Shoofly Structure

Piling driven through the new embankment construction for the Shoofly Structure
should be pre-drilled to an elevation of 1432 for the east embankment and 1430
for the west embankment to account for any downdrag forces. Piers 3 and 4 will
not require any pre-drilling.
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Proposed Permanent Structure

Downdrag will not be a concern if the pile is driven through the existing
embankment and settlement is not expected to occur.
Scour

This structure is not a water conveying structure thus scour was not considered.

Compaction Recommendation

The embankment shall be compacted to 90% of the maximum dry density as
determined by AASHTO T-180 and the moisture contents shall comply with section
203.04 E.2.

End Slope Recommendation

The stability analysis was conducted with SlopeAV develop by Geo-Slope International.
The analysis was a two-dimensional limit equilibrium method.

The endslope recommendation was provided in an earlier memo dated October 17,
2014. A slope of 2.5:1 or flatter for each endslope is sufficient for stability according to
that analysis. The results of the analysis are shown in Appendix F.

Drainage Recommendation

Bridge

The drainage off the bridge should be controlled so that water does not drain directly
off the bridge ends and causes 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 foreslopes and end
slopes to become saturated, which is a common cause of slope failure.

Roadway

Geotechnical memorandums dating back to the 1980's indicate that roadways in this
area are prone to seasonal movement due to subsurface water. The original plans
for the current structure have an underdrain system in place. This underdrain system
has proven to work well in this area as there have been minimal/no maintenance
issues with the roadway. An underdrain system similar to the existing one should be
incorporated into the final pavement section. Existing typical sections of the current
underdrain system can be found in Appendix G.
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Settlement

Temporary Shoofly Structure

Based on the preliminary information provided on the shoofly structure as well as
past consolidation testing, it can be expected that 2-3” of settlement may occur on
the embankment leading up to this structure. 90% of this settlement is expected to
occur within 3 months.

Proposed Permanent Structure

The proposed permanent structure is expected to be placed on the current railroad
alignment. It is expected that the existing embankment may need to be modified to
accommodate the new structure. If additional fill is added to the embankment further
analysis should be made to estimate possible settlement.

Retaining Wall

Methods described in Principles of Foundation Engineering by Braja M. Das as well as
the AASHTO LRFD Bridge Design Specifications were used to develop a preliminary
retaining wall design.

The following figure shows the assumptions used for the retaining wall analysis.

F ™ 21.8°
216’ 7
{ L\‘L‘-: -
)
Aggregate
Backfill
$=38"
y=140 pef
d=22" 975
B=a0"
Ka=0.396 face
vement Surta
| jpavemen!
- 5.4 I R
1 1
]
i ] i
g 75 -
&=29°
Aggregate 4.5
Bedding
'
Existing Soils

¢=20"
y=130 pef
=850 psf

Figure 7 - Assumed Retaining wall Dimensions and Soil Properties

Calculations for the above assumed retaining wall can be found in Appendix H. The
Following table is a summary of calculations.



Geotechnical Report
SU-3-020(074)103

Page 11
Table 3 - Calculation Summary
Variable Result Comment
Frost Depth 7.5 Feet 4.5’ of aggregate bedding provided to frost depth.
Active Earth 4620 lbs This is a resultant acting at a distance 1/3 the wall
Pressure height from the base, at an angle of 21.8°.
Passive Earth Passive_earth pressure is to be ignored in
NA calculations according to 11.6.3.5 of LRFD
Pressure
manual.
Bearing 3315 psf This is based on a 2 layered drained system
Capacity P (LRFD 10.6.3.1.2f).
Global FOS 4+ This FOS is based on the assumed model found
Stability in Appendix H.
References

Das, B. M. (2011). Principles of foundation engineering. Stanford, CT: Cengage
Learning.

Officials, A. A. (2014). AASHTO LRFD bridge design specifications, U.S. customary
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MEMO FROM
MATERIALS & RESEARCH

FOUNDATION REPORT

PROJECT NO.: FG-3-020( )102 DATE: 8-15-79
COUNTY : Ramsey
LOCATION: Highway No. 20

Underpass Site at Devils Lake

This Foundation Report is based on the results of three (3)
test borings identified and referenced as follows:

Test Boring No. 1 is at Station 50400, 20' right of survey center-

line, located on north end of structure site and drilled to a maximum
depth of 60.2';

Test Boring No. 2 is at Station 50+46, 35' left of survey center-

line, located near the midpoint of the structure site and drilled to
a maximum depth of 60.0';

Test Boring No. 3 is at Station 51+37, 35' left of survey center-

line, located at the south end of the structure site and drilled to
a maximum depth of 60.2'.

The so0il foundation at this site can be divided into two separate
parts. The upper part, consisting of the glacial deposition, will
herein be referred to as Zone No. 1. The lower part, consisting of

the Pierre Shale Béedrock Formation, will herein be referred to as

Form 31-8-3
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Zone No. 2. These zones will be described briefly in numerical order
as follows:

Zone No. 1 extends from the railroad embankment reference plane
(Average Elevation 1459.2) to an average depth of 28.5' (Elevation
1430.7) below the reference plane. This zone comprises the railroad
fill and the glacial drift below it. The embankment used in consruct-
ing the railroad fill is from drift as well. Thus, all of Zone No. 1
is technically glacial drift.

The soil in Zone No. | is within the textural classifications
of sandy loam, loam, clay loam and clay. The soil group classifica-
tions, in turn, fall withirp the following: A2-4, A2-6, A6 and A7-6.
The A2-4 and A6 soil groups are the most predominant.

The soil structure ranges from a mixed fill to varved and/or
lenticular. In the fill there are interbeddings sandy loam and/or
clay. Whereas, in the drift there are clay varves and/or sandy
lenses interspersed throughout.

The natural congistency of the clay soil ranges from soft to
hard. The relative density of the granular type soil ranges from
loose to dense.

The natural moisture content ranges from below the shrinkage
limit to well above the plastic limit. The highest moisture concen-
tration is at the bottom of the railroad fill. The Consistency Index

(Cr) ranges from a low value of 57Z to a high value of well over 100%.



e

This indicates a rather high degree of compressibility which is also
of a differential nature.

The shear strength of the soil in Zone No. 1 is dependent upon
the combination of friction and cohesion. It is, therefore, a
cohesive—-frictional type soil. The shear strength is based on an
angle of internal friction (§) ranging predominantly between 10° and
20° with a cohesive strength value ranging from & low of 0.3 kips/sq.ft.
to a high of 2.7 kips/sq.ft. or a mean average cohesive strength of
1.2 kips/sq.ft.

Zone No. 2 extends from the base boundary of Zone No. | (Eleva-
tion 1430.7) to the maximum depth of test borings. This zone comprises
the Pierre Shale Bedrock Formatiom.

The soil contained in this zone is within the textural classifi-
cation loam. In its consolidated state, it can further be described
as shale. The soil group classifications are A2-~7, A6 and A7-5; the
predominating soil group classification being A7-5. From these soil
group classifications, it becomes apparent that this soil deposition
is near the border line of a silt shale and a clay shale.

The soil structure can be described as tightly laminated. When
exposed to air and/or water, the laﬁinae break off intb plates. Thus,
the soil structure can be modified with the word platy. The complete
interpretation of the soil structure then can be described as platy

and laminated.
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The natural state of consistency of the soil in Zone No. 2 can
be described as very hard. 1In its natural state, the soil (plates)
are very brittle.

Although there are occasional saturated laminae, the natural
moisture content of this soil is predominantly below the plastic
limit and often times below the shrinkage limit. The Consistency
Index (Cr), therefore, is well above 1007 except in the vicinity of
a saturated seam, it can drop below 100%Z, but these are highly
localized situations.

The shear strength of the soil in Zone No. 2 is dependent upon
the combination of cohesion and friction. It, therefore, can be
described as a cohesive~fricticnal type soil. Thus, the shear
strength is based on an angle of intermal friction (@) ranging from
about 20° to 25° and a cohesive value of 2+ kips/sq.ft. or a com—
pressive strength value (qu) of more than 8 kips/sq.ft. Based on
the aforementioned parameters, it can be concluded that this Pierre
Shale Formation is the most durable soil within the depth of test

drilling.

CONSOLIDATION DATA
Ceonsolidation tests were conducted on soil specimens obtained
from Test Borings No. 1 and No. 3. The core sample from Test Boring
No. 1, from which the test specimen was obtained, represents the

more sandy type soil between the depths of 18.0' and 27.7'. The core



-5 -

sample from Test Boring No. 3, from which the test specimen was
obtained, represents the lean clay bed between the depths of 20.0'
and 30.3'.

The test specimens are representative, as near as possible, of
the load settlement conditions in their respective location at this
site. Due to the heterogenity of the foundation soil, variation
of these results are highly probable outside of the immediate area
from which the core samples were obtained.

Each of thess soil beds will herein be treated as a separate
conscolidation condition. Therefore, the data obtained from the
core sample from Test Boring No. 1 will be referenced here as
"Part No. 1" and the data obtained from the core sample from Test
Boring No. 3 will be referenced here as "Part No. 2".

Load settlement graphs have been prepared and identified for
each of the test borings for rapid analysis of the data that will
follow.

PART NO. | = Data From Test Boring No. |

Thickness of Compressible Soil Bed = 9.7'
Foundation Soil Preconsolidated
Pc (Preconsolidation Value) = 1.8 Tons/sq.ft.
e (Void Ratic @ Pc) = (,5225

(A) Load Pressure = 0.6 Ton/sq.ft.

. +
Ultimate Load Settlement = 2"=



- b=

Rate of Consolidation

% of Ultimate Settlement Timei (t)
10 18X Hours
20 3+ Days
30 7= "
40 12+ I
50 19+ i
60 28~ ik
70 1.3 Months
50 1.8 i
90 2.7 18

(B) Load Pressure = 1.3 Tons/sq.ft.
Ultimate Load Settlement = 3"=

Rate of Consolidation

% of Ultimate Settlement Time (t)
10 232 Hours
20 4: Days
30 9_ i
40 15+ "
50 24= "
60 1.2 Months
70 1.6 "
80 gt 44
90 O

(C) Load Pressure = 2.5 Tons/sq.ft.
Ultimate Load Settlement = 4"%

Rate of Consolidation

7% of Ultimate Settlement Time (t)
10 lx Days
20 : 5= i
30 111 =
40 20~ i
50 1.0 Months
60 5
70 2,1 &
80 v 2.9 L
90 4.4 %



(D)

(4a)

=

Load Pressure = 5.0 Tons/sq.ft.
Ultimate Load Settlement = 6"+

Rate of Consolidation

% of Ultimate Settlement Time (t)
10 s Days
20 7w
30 16; &
40 28— i*
50 1.4 Months
60 241 o
70 &9 °
&0 4.1 1
90 6.1 i

PART NO, 2 - Data From Test Boring No. 3

Thickness of Lean Clay Bed = 10.3'

Foundation Soil Preconsolidated

E, (Preconsolidation Value) = 2.2 Tons/sq.ft.
e (Void Ratio @ Pc) = 0.5795

Load Pressure = 0.6 Ton/sq.ft.

Ultimate Load Settlement = 1"Z

Rate of Consolidation

% of Ultimate Settlement Time (t)
10 20+ Hours
20 31 Days
30 8: s
40 14~ %
50 . 21+ L
60 1.0 Months

0
70 1.4
80 2w
90 3.0
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(B) Load Pressure = ].3 Tons/sq.ft.
Ultimate Load Settlement = 2":

Rate of Consolidation

# of Ultimate Settlement

10
20
30
40
50
60
70
80
90

(C) Load Pressure = 2.5 Tons/sq.ft.
Ultimate Load Settlement = 3"

Rate of Consolidation

Z of Ultimate Settlement

10
20
30
40
50
60
70
80
90

(D) Load Pressure = 5.0 Tons/sq.ft.
Ultimate Load Settlement = 5"+

Rate of Consolidation

%# of Ultimate Settlement

10
20
30
40
50
60
70
80
20

Time (t)

21 Hours

3+ Days
8 "

14 "

22 1t
1.1 Months
1.5 L
2. l 17
O | "

Time (t)

4- Days
"w
1§E "
23:‘; "
1.1 Months
1.5 _ 1"
232 =
352 Ly
Time (t)
Day
éi axs
5o
1.2 Months
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CONCLUSIONS
In concluding this Foundation Report, the following conditions
and/or suggestions relative to the design of the proposed structure
are presented.
Stable foundation support for the proposed bridge structure
must be obtained in Zone No. 2. Depending on substructure
details and grade line requirements, the footings will either
have to be set down on the bedrock or short piling must be used
to transmit the load of the structure to the bedrock formatiom.
2. Should it be possible to set the footings directly on the
bedrock of Zone No. 2, the following load bearing values would
be simulated when based on the following critical data:
¢ = 2800 1lbs/sq.ft.
h (Depth of footing below ground elevation) = 15'
b (Width of base) = 4'

L (Length of footing) = 4' & 12’

Load Bearing (Rectangular Ftgs.) = 5.52C(1+0.38 % + 0.44 E
3
Load Bearing (Rectangular Ftgs.) = 5.52 x 2800 (1+0.38 - el PP _4)
e S - 4 Ll ! i

2000

3

Load Bearing {(Rectangular Ftgs.)

7.728 x (2.425 + 0.147)
' 3

Load Bearing (Rectangular Ftgs.)

[}

6.6 Tons/sq.ft.

e



= 10 ~

Load Bearing (Square Footings) = 7.95C (1 +0.38 % + 0.44 E)
3

(]

15

Load Bearing (Square Footings) (1 + 0.38 x L s g)

7.95 x 2800
2000

3

Load Bearing (Square Footings) = 11.13 (2.425 + 0.44)

3

Load Bearing (Square Footings) = 10.6 Tons/sq.ft.

3. Should it be necessary to use piling in the footings, it is
suggested that a drilled in pile be used to avoid shattering the
brittle bedrock shale,

4. Although there was no sericus ground water problem encountered
at this site, it would be good safety precaution to incorporate
parallel longitudinal subdrains in the subgrade approximately

75" back and 75' ahead from midpoint of the structure to intercept
ground water that may be trapped by the impermeable bedrock.

This can be tied into the drainage system that will intercept

the surface runoff waters.

5 The surficial soils at the ends of the structure are fine
granular type soils that are very susceptable to erosion. There-
fore, erosion control should be incorporated into the design

at both ends of the structure to channel runoff waters to points
of dissipation without effects of washing and scouring.

oAl

C. A, Wold, Soils Eﬁ;ineer

Distribution:
Materials & Research Division—"
Bridge Division
Burlington Northern Railroad (Final Boring Log Data)
Office File
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APPENDIX B

Boring Log (Boring 1A from 12/9/14)



Sandy Clay Loam
Sandy Loam
Clay Loam

Sand

Sandy Loam
Clay Loam

Sandy Loam

Sandy Clay Loam
Sandy Loam
Sandy Clay Loam
Sandy Loam
Sandy Clay Loam
Sandy Loam

Sandy Clay Loam
Sandy Loam

Sandy Clay Loam
Sandy Loam
Sandy Clay Loam

AN 2.0000

4.0000

— .1 8.0000

10.5000

14,6000

4 19.0000

: : A 29,5000
32.5000

4 35.0000
37.5000
47.5000

50.0000

[\ /mm . \| 53.5000
[, 100655, 63,0000

. \w\ 68.5000

\ 1000%

BN N 785000

.Ga\w. Z] 83.0000
|_“i0/0.5. Y 87.0000

STATE PROJECT NO. "o

SECTION | SHEET
NO.

ND SU-3-0204074)103 175 1

Project Number: SU-3-(20(074) 103
PCM: 17504
Bridge Number: D020-102.403

Location: Devils Leke College Drive - Railroad Underpass

Boring Number: 14
Datas Drilled: 12/3/14

RP 4 Feet: NA
Station: 5458+33
(Offset: 47 feet Left

Elevation of Boring: 1423

(Orientation: Southwest Quad of Exist Structure

Notes:
THE BORING DATA SHCWN I8 FOR NORTH DAKOTA DEFARTMENT
0= TRANSPORTATION'S (NDDOT) DESIGN AND ESTIMATING
PURPOSES ONLY. THE BORING ARE ONLY REPRESENTATIVE
0= THE EXACT LOCATION FROM WHICH THE SAMPLES
WERE TAKEN AND INTERPRETATION BETWEEN THE
SAMPLE LOCATIONS 1S DISCOURAGED. THE NDDOT ASSUMES
NO RESPONSIEILITY IF THE SOIL COND TIONS ENCOUNTERED
DURING CONSTRUCTION DIFFER FROM THOSE SHOWN. FURTHER
SOIL INFORMATION MAY BE AVAILABLE AT:

NDDOT

MATERIALS & RESEARCH DIVISION
300 AIRPORT ROAD

BISMARCK, NORTH DAKOTA 58504-6005

PHONE (711)328-5300

S comp. | Friction oﬂﬂw.o_.s Biow | Feid | Dry uri
Desth (f.) | Textural Class |Sall Class| Typa Test Type| Strangth | Angle Strergtn) Count | Maisture | 'Weight
et | o) | MO0V @0 | o0 | een
0020 |SNDYCLY LM| AT55) | &5 sPT — — Na |51 (Fozen)] 0.8 »
2040 | SNDY LM 58 ST MA 1B Fozen] 88
507.0 CLY LM 3T uc 5540 - 2,270 — 24 | 1013
7080 GLY LM 55 sPT — — 2625 20 203 —
8090 SND =5 EPT - B | - 21 218 -
120140 | SNDY LM =5 sPT = 3 = ) %1
150165 | CLY LM 3TN uc 8721 — 3,365 — %0 | 1173
16518 ¢ CLY LM 85 sPT —_ — 3,250 6 178 —
WO21L | SNOY LM 3TN 0] 78
210230 | SNDY LW 55 sPT = = 5,000 0 70 -
730250 | SNDY LW S5 sPT — = 3,128 25 0 —
/0270 | SNDY LM 55 SPT — 5| 51 285
270280 | SNDY LM =5 sPT - 2,500 28 265
300320 | SNDY CLY LM =5 5PT — — 5625 a5 285 -
330350 SNDY LNV 85 sPT —_ - 7,825 61 282 —
350370 | SNDY CLY LM £5 sPT B.ETS 55 %4
WO400 | SMDY LW 55 5PT = = 5,500 t %0 -
00420 | SNDY LM =5 Eal - = 8,875 iz EX] —
430450 | SNDY LM 55 3PT — — 5,125 49 254 -
45.047.C SNOY LV 25 SPT - 8,750 kL] 231
480500 | SNDY CLY LM =3 3T — 8,250 66 w7
500520 | SNDY LM =5 SPT — B - 65 K -~
S5.0-57.C | SNDY CLY LM 23 EPT — 4 — 100 08 —
B0.061.0 | SNDY CLY LM =5 SPT = 43 - 005 | 38 —
85067. | SNDY LW | A273) | S8 3T a0 7a e
700716 |SNDY CLY M| A 7500} S8 SPT — 41 - e | s
750770 | SNDY CLY LM| AT58) | S8 sPT - a0 - 7 0E
80081 | SNDY LM | A27E) | S5 EPT — a2 - 007 | 308 —
850870 [SHNDY CLY LM] A-7-5B) 85 sPT -_— a3 - 1000 5 01 —

S5 - Splil Spoon
ATV - 3 Thin Wall (Sheloy Tube)
M- Moisture Test
D- Density Test

UC - Unconfined Compression Test
UL - Uncansdlidated Undrained Triaxial Test
SPT - Standad Penairation Test

Friction and Cohesive values for split spoon samples are 2stimated Irom the Blow counts. These values are

used in absence of triaxizl strength testin

information.

This document

is ua__a_%
A

X on or
N
) oamnﬁ._o:
" purposes.
Boring Log

Bridge 0020-103.403 - Boring 1A

Lrale k)

4B PN miurie

Reprmechi 30023103 0MmetariahGeatactBrohg Log.don




APPENDIX C

Boring Logs (Borings 1-5 from 1979)



New Form 25-2-6

NORTH DAKOTA STATE HIGHWAY DEPARTMENT  O.¢ Form 689

SITE SOIL R '
I (Msgg HE‘:BT:I“‘)IEY Part 1 of 2

Project MQZQL_MZ_ Structure No,

county RAMSEY ahe
UMY —BNRR UNDERPASS ON e

LocationND 20 AT DEVILS LAKE Station 5O + 00  offset 20’ F_SUR. @
Date Drilling Started JUNE 12,1979  pate rinishea JUNE 13, 1979
Final Water Level 200 Average Seepage Rate (Ft. Rise/Min). _0.29

Between the Depths of 200'¢ 2267
(AASHTS T86-T0)

1. 0.07|2. 3 4, 5 6 7 QAASHTS [
L L] - M e L ]
Depth 4585 Core Color of Sgislﬁ
1"=5' |Elev.| Profile] No. | Classification| Material | Characteristics | Group| Remarks
: FAC
J g - A3
- ik g Mized Fi 1/ £ 22-4 e, 1217
A 50,70/ Bk, £ /p/.ﬂa:/’ ‘ P
Jar2 7 PBra, /n Forbe a/q/fﬂj
L oarn , of b ir A7-& .
8 }éyfﬂanij}— 7 f' A
Sk [aa.‘ie — n; —
1 S, o332
ek Jar 4 Cg /036
| [csSheiy - S¢ 97T,
fo OT?R-IEB
@
T # Ler f,/fZ a/?/——
s ar 5 g
Sy~ Plickle— |AT-6
1 Clay Bror. | Gohe saned
- ﬁer,v.ﬁejg
sL gﬁzjrfnyarga/
&£ &5 —
T Méjt::’ﬁjiziﬁé
(78" /4407
;-L b AR S e
+ gk Oy Cp: 1207
4 e : Ne: 347
20 tﬁ ’01“ 131 //qr’/ea/gf - R 367
T ;f ] " / e: 0.517
Ak " _5(7,74/ x_/e’m#’cu Cole /4 G c.: 0.55
T ¥ e 7 Bro, ferridgmous S: JooT.
ke t 3 Z_OG!?? ﬁZoﬂe!-
el Perpse—
277 14308
T T3 Shelby Cp» 1677
T RSP 45T
) Ne*
30 o4 \ N e 0.75!
. : JarT Ca-
1 P S+ 94
S
35t
&L




[o]7}

Lamiia /c'('/¢l

ol i P/a/7 _ Frerre Shale

1 . B A rec
Dk, Gry, | 51 # forly  |ATC

b S ; 7 Colesive -
& 0;”7 [QM/JC/f
T Sher/e yery Tigh!-

454 1 ( ) ﬁmeZ:’:@JM AT
0 .’/«-”’7 Hara- -
e
T Cl2

1 Jar 9

55t
1 L Oy - 89 7.
1 <Jes

éo.z'gg,),ﬁ?&.s ¥ v
Plas |
1 Gy | Consistency Index
1 fo | Povesity at be%'mn'lTyh oF Shear [Test
Nes " " end " i :
1 & | Yol Ratis at beilwl‘l'ﬂ'mi of Shew] Test
Sl v end R

ks S| Deqree of satum|tivn
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Ty 1 AL T PR O v s
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Boring Nos 1

WATER SiEPAGE DATA
Depth of Test Hole - 229 482

T B L2 D S0 B 0 P S 0 et -

Column of H.Stem Auger in Qlace = /82 382’ el
Depth to water after bailing =- gofe was 29,4’
o
oo " gt 1 mimute = 288’
TR " "5 oW = 28
i oo L LI A 2Tl
T L . 262
Avy. Seefage fate CFt/mva, ri se) - ©.29
H.Stem

(Gasing Extracted)
Depth to water after bailing = 226’

i " " at lminute = 220

Rt n " g n = 2.2’ AV%- 5==?°~3e Rate -
15

" " n nozg = 200

" ] n n g& " = 200

Final water level after 12 hrs, = 20.0’

Daily Water level Record

BN RR Under pass
at Devils LaKe

Structure Noe

0.29 '/m}n Vise

. 3t
Date Ft. of A Depth to Water Hole Depth
G-J3-79 18.2° Hole was dya 222"
= ©0.2'

Gooridoll ST Extracted 20.0°

Form 679
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SQll STRENGTH
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- (@- 151)
/o +
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T (B=Jot)
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=
Gr 35
v
Q)
4o
C-@
45 (B+254)
£
55
@u
Q I 2% 38 & 5o Gs 78 =0y ) T
! 3 i B‘;C‘M Csc_)unf/ﬁ. ] : i
Kips/' Sy, F

L_g]geggl
Standard pene‘fm'l‘l()n est CS.PT)
Ansonfined Qmpr. Strength (9.,) ————

Ohesmn T T T T T T e LR L L T e

* 1y from fest
L C from U, test
Ly from triaxial fest
2 C from triaxial test
D¢ Frictiona) & Angle of Interna] Friction
g-ﬁéC?:\hes}\/e - Frictisnal

Ohesive /4y Cohesion
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NORTH DAKOTA
STATE HIGHWAY DEPARTMENT

FOUNDATICN SOIL SHEAR TEST REFORT

Date 8-10-79

AASHTO T208-70: Unconfined Test Structure No,

AASHTO T234-74:  Triaxial Test

loeationt Ramsey County, BN RR Underpass on ND 20 at Devils Lake, Station 50+00,
20' Rt. of survey E.

Boring No. 1 |

Sample lo. 79R- 130 131 132

Depth Sample Taken I (LR o Y - 302 28.2' - 29.0'

Type of Sample 3" Shelby 3" Shelby 3" Shelby

Type of Test Unconfined Unconfined Density

Maﬁimum load ‘
(Lbs. /oq. ft.) 2291 5007

o et e

Typical Anzls of

Internal Friction Near 15° Near 15° i -
Gohesion -
(Lbs. /sq. ft.) 879 1921

Nat, Field Moisture 41% 207 317

Unit Weight Dry

(Lbs. feu. ft.) 76 105 81

Senegitivity Factor ‘
*Disturbed #%Unconfined Compressive Strength

Form 680

Rev. 10-1-56

New Form No. 25-2-4 ,
“Buy North Dakota Products™
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New Form 25-2-6

NORTH DAKOTA STATE HIGHWAY DEPARTMENT  O'0 FOrm 099

SITE SOIL SUR Part 1 of 2
(AASHTQ T203- 64

Project EG:B:D.ZQ_(_)_IQZ_ Structure No.

e t i No. 2
U™ —BN RR UN ERPASS ON PERE 5

Location DE S LAKE Station _ 90 + 4 offset39 LT OF SUR. €
Date Drilling S'tarted-LLE_LL_Lg:Lg Date Finished JUNE 12, 1979
Final Water Level 246" Average Seepage Rate (Ft. Rise/Min) 0.3/

(Between the degths of 250° ¢ 265')
CAASHTS T86-78)

l.oo |2 I3, 4, B 6. 7. 8"’”2};9.
Depth [/459./ Core Color of g‘i_l
1"=5' |[Elev,| Profile] No, | Classification| Material | Characteristics | Group| Remarks
&% Taul ng{ £i//-#
G 5 Fo 54/@/ A2-¢
e Jar2 C/c? ;/ﬂ/.’ffftd/ f
1 7 B4, Bra, of}?mz:/ 4,4; Py
+ Jar 3 Loam %ﬂ‘jaf’!(/} ,p/ffé/fe to éﬁ//?__
oA ATy Soft- G- 1437,
P~ '_- “f ]i JII‘4 B n:; §§-—?§
i . |C5 Shelby o o978
o5 Tagsel S04z
oL é{_.,g_u; ~1L19R 124 - gr. ?f,—i,“—
HASR R, gz 39 Te
s Vaorved £ ot 042:;-
Sand Lerntiealor- & 0.652
? Bra, __f,// A2-4 | & 95+
L oam ‘ Zaud/ Kerves -
ao..‘»e e
C7Shelby o %
e Lentrtular- LY e
Contemns Sand e 0529
Jar & Lenses— Cohesve- A G & 0.523
ZO @177 Bron Ferrudin ous — S Ioota
Dié.&t’mr;ya;{-
Cobble Stones —
Low Pormeaii f
re—
"9 Shelby | C,r 16T 7.
| B 126 N n:- 407
cro Ne: 42 %
> (o2 0.656
Jar7 e 0.713
S [oo%%
|




FPe Prgd’ﬁa/e

« end
Deqree of Saturat

jon

test

B Jar 8 Pla /7 £ ,ﬂgq&éd/c,
T Lamirated— |A2-7
-r‘ Fl )
— L D/lf- 6}, 5:‘: ;Zr!/.-_- —_— Aé
o @) 7’ 51'/7{ == /4 7 5
45 == éf/‘,¢/€ ) Tonse J’a%ﬂ?‘/
£ Lgrirage —
= /’-‘:"ry /_'78 4/
T Very Hard-
50t Jar 9
S5 g
+ }\,‘ Wi L C, - 119
-+ /\i Ny A
600", 13991 [ > P 5010
- Cy Consis tency Tmdex
4 fo | Poresity at beginnigy of shear tfesft
hy " W end w ow &
T cr | Void Ratie of beg’-}m'ma of Shear
%& $E r [
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E
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1P os 28505
T T e X W~ e | ety ‘G 2 2 R [N
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Boring No. 2

WATER SiEPAGE DATA

Dcp'l'h of Test Hale z 20@ 400 &on’
Column sf H. Stem Auger in Place P o 8— ' 580’
Depth to water after baj ling = gql; was . SZ0f 36
¥t
"M% et ] mimite = 314 ek
I it 1 "5 n o 303" poi T
T "o 15 o & 28.% 279
T 1 "oz W - 28 27 265’
AV%‘ Secgane fate (Ft/hiin rise) = Q.37 .43
H. Stem
(Cmping Extracted)

Depth to water after bailing = 265"

L } " at 1 minute = 257"

i Yy W4 g o = 25/ Avci_ Seegage Rate -
" " il n g " = 250
0o tn 2 1 P

Final water level after 12 hrs, = 24¢°

Daily Water Level Record

BN RR Underpass
ot Devifs LaKe

Structure No,

O.31 fHfin.

S
Date Pts of AF Depth to Water Hole Depth
&-/2-79 (8.0 Hole WQS d“}‘ 220"
G-/3-79 Extracted el 609

‘orm 679
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20
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o
35
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S
"'“o fi) 2B TTge Za 5o Go "h BTy IS /o0
Q / 2 3 %m Cgunf/ﬁ. 7 a8 9 IS
Kips/Sq FF
ngend
Standayd Fenstration Test(SPT)
Uncon Fined Compy, Sfrenc:ﬂ'h &R S
ghElish Cep- L L] o T

A: C from Ly fest |
La from triaxial fest
rom friaxial test
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Depth (Ft)
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NORTH DAKOTA
STATE HIGHWAY DEPARTMENT

FOUNDATICN SOIL SHEAR TZST REZFORT

Date 8=10-79
AASHTO T208-70: Unconfined Test Structure No.
AASHTO T234-74: Triaxial Test
locations Ramsey County, BN RR Underpass on ND 20 at Devils Lake, Station 50+46,
35" Lt. of Survey E.
Boring No. 2
Sample No. 79R- 124 124A 125 126
Depth Semple Teken8.0' - 8.7' 8.7' = 9.5' 18.0' - 20.0' 28.0' - 29.0'
Type of Sample 3" Shelby 3" Shelby 3" Shelby 3" Shelby
Type of Test Unconfined Unconfined Triaxial Unconfined
Meximum Loed SO e el -
(Lbs. /aq. ft.) 1602 1100
Typlcal Angle of 5 e e 2
Internal Friction Near 15° ~ Near 20 Near 15
Cohesion - T
(Lbs. /sq. ft.) 615 385 2736
Nat. Field Moisture 147 24% 22% 307%
Unit Weight Dry
(Lbs. /bu. ft.) 114 95 104 87

Sensitivity Factor

*Disturbed *%*Unconfined Compressive Strength

Form &80
Rev. 10=1=354

New Form No. 25-2-4 .
. “Buy North Dakota Products
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Project MQ( ) ‘QZ

New Form 25-2-6
0Old Form 689

Part 1 of 2

NORTH DAKOTA STATE HIGHWAY DEPARTMENT

SITE SOIL SURVEY
(AASHTS T203-G

counts. RAMSEY

N RR UN
Location ND gO AT DEV'LS LAKE

Date Drilling Starte dJLJ_N_E_B,_IQJg

Structure No.,

Final Water Level _Borina_plugqed
aboye water level

Boring No.

3

Station _ 81 +37  Offset 35 F SUR.C

Average Seepage Rate (Ft. Rise/Min)

(AASHTs TRG-TS

Date Finished ME_L&;_IQIQ_—

.00 |2. 4, 5. . 7. BAASHTS-1g |
: /45 66
Depth [459.9 Core Color of Soil
1" =5' |Elev.| Profile] No. | Classification| Material | Characteristics | Group| Remarks
i (e ; :
- % N j C/ MZI.’O/ /5‘/ //"
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NORTH DAKOTA _
STATE HIGHWAY DEPARTMENT

FGUNDATICN SOIL SHZAR TEST RZFORT

Date August 13, 1979

‘ 3tructure No.
AASHTO T234-70: Triaxial Test

location? Ramsey County, BN RR Underpass on ND #20 at Devils Lake, Sta. 51+37
Offset: 35' Left of Survey t

Boring No. 3

Sample No. 79R- LT

Depth Sample Taken 18.2v-20,2"
Type of Sample | 3" Shelby
Type of Test Triaxial
Meximum Load

(Lbs./hq. ££.)

Typical Angle of

Internal PFriction 20°
Cohesion

(Lbs. /sq. ft.) 864
Nat., Field Moisture 23%

Unit Yeight Dry
(Lbs./cu. o) 104

Sensitivity PFactor

*Disturbed

Form 680

Rev., 10=1=86

New Form No. 25«2-4 =
“Buy North Dakota Products”
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New Form 25-2-6

NORTH DAKOTA STATE HIGHWAY DEPARTMENT O ¢ Form 689

SITE SOIL SURVEY Part 1 of 2

(AASHTe T2a3-c4)
Project -3-020C )02 Structure No.

& RAMSEY No. 4
U BN RR UNDERP SRR :
Location ND_20 AT DEVILS LAKE Station __ 48 +60  Offset &_S_BI_QL_SJlR C

Date Drilling StartedQCT, 2,979  pate Finishea QCTOBER 2, 1979

Final Water Level Average Seepage Rate (Ft. Rise/Min)

(AASHTe T86-T9)

l.00' |2. s 4, 5. 6 P %ﬁga 9,
Depth |[449@ Core Color of Soil
1"=5' |Elev,| Profile] No. | Classification| Material | Characteristics | Group| Remarks
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RAMSEY

NORTH DAKOTA STATE HIGHWAY DEPARTMENT
SITE SOIL SUR

& t
" —BN RR UNDERPASS ON
Location ND 20 AT DEVILS LAKE

Date Drilling Started

Final Water Level

OCT 2,1979

Boring No.
Station _ 49 + 90

(AA3HTe T203-64
Structure No.

New Form 25-2-6
Old Form 689

Part 1 of 2
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NORTH DAKOTA
STATE HIGHWAY DEPARTMENT

FOUNDATICN SOIL SHzAR TEZST REFORT

Date Degember 3, 1979

-AASHTO T208-70: Unconfined Test Structure No.
AASHTO T234-74: Triaxial Test :

Locationt Ramsey County, BN RR Underpass on ND #20 at Devils Lake, Sta. 49+50
25' Left of Survey @

Boring lNo. 5

Sample No. 79R- 265 266

ﬁepth Sample Taken 8.5'-10,3" | 18,3'-20,3"
Type of Sample | 3" Shelby ' 3" Shelby
Type of Test Unconfined Triaxial

Veximum Loads* '
(‘I!bs-/ﬂq. ft-) 1935

Typical Angle of

Internal Friction Near 15° Near 20°
Cohesion ‘

(Lbs. /sq. ft.) 742 3600
Nat. Field Moisture 26% 22%

Unit Weight DFy
(Lbs. fou. ft.) ol 103

Sénsitivity Factor

*Disturbed ¥#*Unconfined Compressive Strength

Form 680

Re\" « 10=1 -66

New Form No. 25«2-4 .
“Buy North Dakota Produets”
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APPENDIX D

Lab Results



Deep Foundations Laboratory Analysis Page 1 of §
Department of Transportation] Materials and Reszarch Division

300 Airport|Road, Bismarck ND| 58504 |(701) 328-6900

Report Number SS-42-2014 Date Reported 12/9/2014 Boring Number

County RAMSEY Submitted By Naumann Project Number SU-3-020(074)103
District Structure Location PCN

Comments

TJab Numbeér 863 864 865 866
Distance From CenterLine (Ft)) ft 0 ft 0ft 0ft
Depth, Ft. 0.0-2.0 20-40 50-7.0 7.0-8.0
Field Sample No. 863 864 865 866

% Pass. 3/8" Sieve 99 81 100 100

% Pass. No. 4 Sieve 96 77 97 97

% Pass. No. 10 Sieve 89 69 20 93

% Coarse $and (-No, 10 + No.40) 18 18 16 14

% Fine Sand (-No. 40 + No. 200) 23 20 21 24

% Silt (0.074 - 0.005 mm) 24 13 31 32

% Clay (-01005 E 25 18 23 23
Liquid Limit (-No. 40) 47 37 38 38
Plasticity Index (-INoJ 40) 17 16 15 15
Plastic Limit 30 21 23 23
Soil Colgr Brn Bm Bm Bm
Textural Class SNDY|CLY LM SNDY LM CLY LM CLY LM
Seil Class (AASHT O M-145) A-T-5(5) A-2-6(1) A-6(5) A-6(6)
Frost Class F3 F3 F3 F3
Optimum Moisture ()

Maximum Dry Density (pcf)

Ph of Soil

% Organic Content

Pocket Penfrometér

Depth (Ft.) | | Moisture (%)

Avg, Moisture (% 0.8 8.9 22.4 20.3

Scott W, Wutzke
Testing Lab. Supervisor

Date Printed: 3/11/2015



Deep Foundations Laboratory Analysis Page 2 of §
Department of Transportation] Materials and Reszarch Division

300 Airport/Road, Bismarck ND 58504 [(701) 328-6900

Report Number SS-42-2014 Date Reported 12/9/2014 Boring Number

County RAMSEY Submitted By Naumann Project Number SU-3-020(074)103
District Structure Location PCN

Comments

Liab Number 867 868 869 870
Distance From CenterLine (Ft)) ft 0 ft 0ft 0ft
Depth, Ft. 8.0-9.0 12.0-14.0 15.0-16.5 16.5-18.5
Field Sample No. 867 868 869 870

% Pass. 3/8" Sieve 97 100 96 100

% Pass. No. 4 Sieve 94 93 92 96

% Pass. No. 10 Sieve 87 76 86 20

% Coarse $and (-No, 10 + No.40) 22 27 10 10

% Fine Sand (-NoJ 40 + No. 200) 46 19 25 22

% Silt (0.074 - 0.005 mm) 7 15 28 35

% Clay (-0 ccm% 11 14 23 23
Liiquid Limit (-No. 40) 0 43 36 34
Plasticity Index (-INoJ 40) 0 15 18 13
Plastic Limit 0 28 18 20
Shil Coldr Brn Bm Dik Gry Drk Gry
Textural Class SND SNDY LM CLY ILM CLY LM
Seil Class (AASHTO| M-145] A-2-4(0) A-2-7(1) A-6(6) A-6(5)
Frost Class F2 F3 F3 F3
Optimum Moisture ()

Maximum Dry Density (pcf)

Ph of Soil

% Organic Content

Pocket Penfrometér

Depth (Ft.), | | Moisture (%)

Avg, Moisture (% 21.9 16.1 16.0 17.8

Scott W, Wutzke
Testing Lab. Supervisor

Date Printed: 3/11/2015



Deep Foundations Laboratory Analysis Page 3 of §

Department of Transportation] Materials and Reszarch Division

300 Airport/Road, Bismarck ND 58504 [(701) 328-6900

Report Number SS-42-2014 Date Reported 12/9/2014 Boring Number

County RAMSEY Submitted By Naumann Project Number SU-3-020(074)103

District Structure Location PCN

Comments

Liab Number 871 872 873 874

Distance From CenterLine (Ft)) ft 0 ft 0ft 0ft

Depth, Ft. 20.0-21.0 21.0-23.0 23.0-25.0 25.0-27.0

Field Sample No. 871 872 873 874

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

% Pass. No. 4 Sieve 95 98 96 100

% Pass. No. 10 Sieve 88 02 87 20

% Coarse $and (-No, 10 + No.40) 21 14 25 36

% Fine Sand (-NoJ 40 + No. 200) 35 31 22 21

% Silt (0,074 - 0.005 mm) 18 32 23 20

% Clay -occm% 14 14 17 13

Liiquid Limit (-No. 40) 30 31 62 60

Plasticity Index (-INoJ 40) 7 11 25 22

Plastic Limit 24 20 37 38

Shil Coldr D1k Gry Drk Gry Dik Gry Drk Gry

Textural Class SNIDY LM SNDY LM SNDY LM SNDY LM

Seil Class (AASHTO| M-145] A-2-4(0) A-6(2) A-7-5(5) A-2-7(2)

Frost Class F3 F3 F3 F3

Optimum Moisture ()

Maximum Dry Density (pcf)

Ph of Soil

% Organic Content

Pocket Penfrometér

Depth (Ft.), | | Moisture (%)

Avg, Moisture (% 7.9 17.0 31.0 28.5
Scott W, Wutzke
Testing Lab. Supervisor
Date Printed: 3/11/2015




Page 4 of 8

Deep Foundations| Laboratory Analysis

Department of Transportation] Materials and Reszarch Division

300 Airport/Road, Bismarck ND 58504 [(701) 328-6900

Report Number SS-42-2014 Date Reported 12/9/2014 Boring Number

County RAMSEY Submitted By Naumann Project Number SU-3-020(074)103
District Structure Location PCN

Comments

Liab Number 875 876 877 878
Distance From CenterLine (Ft)) ft 0 ft 0ft 0ft
Depth, Ft. 27.0-29.0 30.0-32.0 33.0-350 35.0-37.0
Field Sample No. 875 876 877 878

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

% Pass. No. 4 Sieve 99 99 99 99

% Pass. No. 10 Sieve 01 o1 89 86

% Coarse $and (-No, 10 + No.40) 26 29 29 24

% Fine Sand (-NoJ 40 + No. 200) 23 17 16 16

% Silt (0.074 - 0.005 mm) 23 22 29 25

% Clay (-0 ccm% 19 23 15 22
Liiquid Limit (-No. 40) 51 68 68 69
Plasticity Index (-INoJ 40) 21 30 31 32
Plastic Limit 29 38 37 38
Shil Coldr D1k Gry Drk Gry Dik Gry Drk Gry
Textural Class SNIDY LM SNDY CLY LM SNDY LM SNDY CLY LM
Seil Class (AASHTO| M-145] A-F-6(5) A-7-5(9) A-7-5(9) A-7-5(11)
Frost Class F3 F3 F3 F3
Optimum Moisture ()

Maximum Dry Density (pcf)

Ph of Soil

% Organic Content

Pocket Penfrometér

Depth (Ft.), | | Moisture (%)

Avg, Moisture (% 26.5 28.5 28.2 26.4

Scott W, Wutzke
Testing Lab. Supervisor

Date Printed: 3/11/2015



Deep Foundations Laboratory Analysis Page 5 of §

Department of Transportation] Materials and Reszarch Division

300 Airport/Road, Bismarck ND 58504 [(701) 328-6900

Report Number SS-42-2014 Date Reported 12/9/2014 Boring Number

County RAMSEY Submitted By Naumann Project Number SU-3-020(074)103

District Structure Location PCN

Comments

Liab Number 879 880 881 882

Distance From CenterLine (Ft)) ft 0 ft 0ft 0ft

Depth, Ft. 38.0- 40.0 40.0 - 42.0 43.0-45.0 45.0-47.0

Field Sample No. 879 880 881 882

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

% Pass. No. 4 Sieve 99 95 93 99

% Pass. No. 10 Sieve 87 85 87 84

% Coarse $and (-No, 10 + No.40) 23 22 24 22

% Fine Sand (-NoJ 40 + No. 200) 23 18 24 22

% Silt (0,074 - 0.005 mm) 25 27 23 21

% Clay -occm% 17 18 17 19

Liiquid Limit (-No. 40) 46 57 49 49

Plasticity Index (-INoJ 40) 19 25 22 22

Plastic Limit 27 32 27 27

Shil Coldr D1k Gry Drk Gry Dik Gry Drk Gry

Textural Class SNIDY LM SNDY LM SNDY LM SNDY LM

Seil Class (AASHTO| M-145] A-F-6(4) A-7-5(7) A-T7-6(4) A-7-6(4)

Frost Class F3 F3 F3 F3

Optimum Moisture ()

Maximum Dry Density (pcf)

Ph of Soil

% Organic Content

Pocket Penfrometér

Depth (Ft.), | | Moisture (%)

Avg, Moisture (% 26.0 29.1 25.4 231
Scott W, Wutzke
Testing Lab. Supervisor
Date Printed: 3/11/2015




Deep Foundations Laboratory Analysis Page 6 of &

Department of Transportation] Materials and Reszarch Division

300 Airport/Road, Bismarck ND 58504 [(701) 328-6900

Report Number SS-42-2014 Date Reported 12/9/2014 Boring Number

County RAMSEY Submitted By Naumann Project Number SU-3-020(074)103

District Structure Location PCN

Comments

Liab Number 883 884 885 886

Distance From CenterLine (Ft)) ft 0 ft 0ft 0ft

Depth, Ft. 48.0 - 50.0 50.0 - 52.0 55.0-57.0 60.0-61.0

Field Sample No. 883 884 885 886

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

% Pass. No. 4 Sieve 100 93 98 98

% Pass. No. 10 Sieve 85 79 87 86

% Coarse $and (-No, 10 + No.40) 29 29 37 23

% Fine Sand (-NoJ 40 + No. 200) 16 16 11 17

% Silt (0,074 - 0.005 mm) 21 15 13 22

% Clay (-01005 E 20 19 26 25

Liiquid Limit (-No. 40) 68 64 72 74

Plasticity Index (-INoJ 40) 29 26 32 34

Plastic Limit 39 38 40 40

Shil Coldr D1k Gry Drk Gry Dik Gry Drk Gry

Textural Class SNDY|CLY LM SNDY LM SNDY CLY LM SNDY CLY LM

Seil Class (AASHTO| M-145] A-F-5(7) A-2-7(3) A-7-5(7) A-7-5(12)

Frost Class F3 F3 F3 F3

Optimum Moisture ()

Maximum Dry Density (pcf)

Ph of Soil

% Organic Content

Pocket Penfrometér

Depth (Ft.), | | Moisture (%)

Avg, Moisture (% 277 31.1 30.8 31.5
Scott W, Wutzke
Testing Lab. Supervisor
Date Printed: 3/11/2015




Deep Foundations Laboratory Analysis Page 7 of §

Department of Transportation] Materials and Reszarch Division

300 Airport/Road, Bismarck ND 58504 [(701) 328-6900

Report Number SS-42-2014 Date Reported 12/9/2014 Boring Number

County RAMSEY Submitted By Naumann Project Number SU-3-020(074)103

District Structure Location PCN

Comments

Liab Number 887 888 889 890

Distance From CenterLine (Ft)) ft 0 ft 0ft 0ft

Depth, Ft. 65.0-67.0 70.0-71.5 75.0-77.0 80.0-81.5

Field Sample No. 887 888 889 890

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

% Pass. No. 4 Sieve o7 98 97 96

% Pass. No. 10 Sieve 83 86 76 82

% Coarse $and (-No, 10 + No.40) 35 27 20 31

% Fine Sand (-NoJ 40 + No. 200) 16 15 13 16

% Silt (0,074 - 0.005 mm) 16 21 21 16

% Clay (-0 ccm% 16 23 23 19

Liiquid Limit (-No. 40) 67 71 78 83

Plasticity Index (-INoJ 40) 26 32 19 43

Plastic Limit 41 40 59 40

Shil Coldr D1k Gry Drk Gry Dik Gry Drk Gry

Textural Class SNIDY LM SNDY CLY LM SNDY CLY LM SNDY LM

Seil Class (AASHTO| M-145] A-2-7(3) A-7-5(10) A-7-5(6) A-2-7(6)

Frost Class F3 F3 F3 F3

Optimum Moisture ()

Maximum Dry Density (pcf)

Ph of Soil

% Organic Content

Pocket Penfrometér

Depth (Ft.), | | Moisture (%)

Avg, Moisture (% 278 26.6 30.6 306
Scott W, Wutzke
Testing Lab. Supervisor
Date Printed: 3/11/2015




Page 8 of 8

Deep Foundations| Laboratory Analysis
Department of Transportation] Materials and Reszarch Division
300 Airport/Road, Bismarck ND 58504 [(701) 328-6900

Report Number SS-42-2014 Date Reported 12/9/2014 Boring Number
County RAMSEY Submitted By Naumann Project Number SU-3-020(074)103
District Structure Location PCN
Comments

Lab Number R01
Distance From CenterLine ([Ft,) ft

Depth, Ft. 85.0-87.0
Field Sample No. 801

% Pass. 3/8" Sieve 100

% Pass. No. 4 Sieve 95

% Pass. No. 10 Sieve 76

% Coarse $and (-No, 10 + No.40) 28

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

% Silt (0,074 - 0.005 mm) 13

% Clay (-0,005 min) 24

Liiquid Limit (-No. 40) 74
Plasticity Index (-INoJ 40) 35

Plastic Limit 38

Shil Coldr Dik Gry
Textural Class SNDY|CLY LM
Seil Class (AASHTO| M-145] A-F-5(6)
Frost Class F3
Optimum Moisture ()

Maximum Dry Density (pcf)

Ph of Soil

% Organic Content

Pocket Penfrometér

Depth (Ft.), | | Moisture (%)

Avg, Moisture (% 30.1

Scott W, Wutzke
Testing Lab. Supervisor

Date Printed: 3/11/2015



APPENDIX E

APile v2014 Output



Assumptions for Boring #1

depth (ft) | type | y'(psf) | @ (deg) | c (psf)
0-9.0 clay 90 0 875
95.0-17.8 clay 99 0 900
17.8-27.7 clay 63.6 0 1921
27.7-31.2 | sand 62.5 33 0
31.2-41.7 clay 59.9 0 3900
41.7-43.7 | sand 72.5 37 0
43.7-66.7 clay 66.9 0 6900
66.7-103.7 | sand 74.0 41 0
Assumptions for Boring #1A
depth (ft) | type | y'(psf) | @ (deg) | c(psf)
0-8 clay 122.9 0 2625
8-14.5 sand 62.5 33 0
14.5-25.0 | clay 59.9 0 3900
25.0-27.0 | sand 72.5 37 0
27.0-50.0 | clay 66.9 0 6900
50.0-87.0 | sand 74.0 41 0
Assumptions for Boring #3
depth (ft) | type | y'(psf) | @ (deg) | c (psf)
0-10.2 clay 87.0 0 875
10.2-30.3 clay 67.0 0 860
30.3-32.6 | sand 62.5 33 0
32.6-43.1 clay 59.9 0 3900
43.1-451 | sand 72.5 37 0
45.1-68.1 clay 66.9 0 6900
68.1-105.1 | sand 74.0 41 0
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Endslope Recommendation



MEMORANDUM

FROM Jeff Jirava — Materials and Research

TO Ardin Striefel — Local Government
PROJECT SU-3-020(074)103

PCN 17504

LOCATION Bridge #0020-103.403

DATE 1/15/15

SUBJECT End Slopes for Permanent and Shoofly Bridges

The following are the recommended end slopes for the permanent and shoofly bridges. These
are based on the ficld borings logs and engineering judgment. They will not change, however,
the detailed lab results and boring logs will be included in the foundation report. The end slopes
should be 2.5:1 or flatter for both the permanent structure and the temporary shoofly.

Summary of VNDOT Page 1 of 1
Project: SER-7-073(011)008
PCN: 20811
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Existing Underdrain System
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APPENDIX H

Retaining Wall Calculations
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