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Introduction

1.1 Project Description

The Nevada Department of Transportation (NDOT) plans to replace Structure B-28 on State Route 396
(SR 396), at the crossing of the Humboldt River, northeast of Lovelock. This report presents the findings,
conclusions, and recommendations developed from our geotechnical engineering investigation for the
proposed replacement.

1.2  Site History

Structure B-28 was originally constructed on timber piles in 1919. In 1954, the bridge was widened, and
concrete filled steel pipe piles replaced the timber piles under NDOT Contract 907. The timber piles were
cut one-foot below ground surface and the new piles were driven in offset locations.

The project Vicinity Map and Exploration Map are shown in Appendix A on Figures A-1 and A-2,
respectively.

1.3  Purpose and Scope of Work

The purpose of this investigation was to evaluate the suitability of the project site from a geotechnical
perspective, for the proposed replacement. The main objectives of the investigation were to characterize
the subsurface materials, perform engineering analyses, develop geotechnical recommendations for
design and construction, and document our findings, conclusions, and recommendations in this report.
The investigation was conducted in accordance with American Association of State Highway and Traffic
Administration (AASHTO) and Federal Highway Administration (FHWA) guidelines.

The scope of our geotechnical investigation includes the following:
¢ A review of published geologic and geotechnical information pertaining to the site vicinity;

o Afield exploration consisting of drilling three borings to a maximum depth of 119 feet below
ground surface (bgs), two cone penetration tests (CPT) to a maximum depth of 352 feet bgs, and
performing a geophysical survey to obtain information to evaluate the subsurface conditions and
provide recommendations for the proposed repairs in the geotechnical report;

e Performing geotechnical laboratory testing on select soil samples collected from the borings;

e Engineering analyses to develop geotechnical design criteria and recommendations for the
proposed project; and

e Preparation of this report.
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2. Field Exploration and Laboratory Testing

21 Field Exploration

Three borings were drilled on August 20 through October 4, 2018 at the approximate locations shown on
the Exploration Map to a maximum depth of approximately 119 feet bgs. The borings were located in the
field based on estimated distances from existing landmarks. The borings were drilled utilizing a truck-
mounted Diedrich D-120 drill rig equipped with a tricone mud rotary bit. Samples were collected using
Modified California (3-inch outer diameter) and Standard Penetration Test (SPT) samplers driven by an
automatic hammer with a weight of 140 pounds and a drop of 30 inches.

The number of blows required to drive the sampler were recorded for each 6-inch interval of the 18-inch
drive. The cumulative blow count for the bottom 12 inches of drive is presented in the boring logs. The
blow counts presented in the logs are uncorrected and are shown as they were recorded in the field. The
blow counts were normalized for use in analysis utilizing corrections for sampler type, rod length, auger
diameter, hammer efficiency, and overburden stress. Both the samples and drill cuttings were visually
classified in the field based on the Unified Soil Classification System (USCS) in general accordance with
ASTM D2488.

Additional exploration was performed on April 15 through 17, 2019 to assist FHWA in development of the
in-situ scour testing device (ISTD). The exploration consisted of three borings to a maximum depth of
approximately 20"z feet bgs. SPT samples were collected above groundwater, and thin-wall Shelby tube
samples were collected in soft soil just below the ground water table, and the down-pressure required to
advance the Shelby tube was recorded. FHWA performed ISTD testing in two borings near Abutment 1 in
the clays encountered just below the groundwater table. Two CPT soundings were performed by Geo-Ex
at the approximate locations shown on the Exploration Map to a maximum depth of 35 feet bgs.

NDOT performed a geophysical survey of the site consisting of one Refraction Microtremor (ReMi) line.
The line was orientated parallel to the highway on the shoulder, northeast of the bridge structure. The
ReMi line was placed in general accordance with FHWA NHI-01-031. The purpose of the geophysical
survey was to determine the shear wave velocity profile of the site and provide subsurface information
between the borings. The ReMi lines were performed using a DAQLink Il 12-channel seismograph with
10-Hz geophones spaced at 20-foot intervals, and Vibrascope Version 2.4.79 acquisition software.
Passive energy sources consisted of vehicular traffic along Highway 95. The approximate locations of the
ReMi lines are shown on the Exploration Map. Analysis and interpretation of the ReMi data was
performed by Optim and one-dimensional shear wave velocity profiles for each of the surveys were
generated.

The subsurface conditions encountered are summarized in Section 3.2. Logs of the borings were
prepared based on the field logging and the results of laboratory testing in general accordance with ASTM
D2487. The boring logs are presented in Appendix B. Previous borings are presented in Appendix D.
Geophysical survey results are presented Appendix E.

2.2 Geotechnical Laboratory Testing

Laboratory testing was conducted on select soil samples recovered during the field exploration. Tests
conducted include the following:
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¢ Method of Test Sieve Analysis of Coarse and Fine Aggregate (Nev. T206);
e Standard Method of Test for Particle Size Analysis of Soils (AASHTO T88);

e Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil, Rock by
Mass (ASTM D2216);

e Standard Test Methods for Laboratory Determination of Density (ASTM D7263);

e Method of Test for Determining the Liquid Limit, Plastic Limit, and Plasticity Index of Soil (Nev.
T210, T211, and T212);

e Standard Method of Test for One-Dimensional Consolidation Properties of Soils (AASHTO T216);

e Standard Method of Test for Direct Shear of Soils under Consolidated Drained Conditions
(AASHTO T236);
Standard Method of Test for Determining Minimum Laboratory Soil Resistivity (AASHTO T288);

e Standard Method of Test for Determining pH of Soil for Use in Corrosion Testing (AASHTO

T289);

e Standard Method of Test for Determining Water-Soluble Sulfate lon Content in Soil (AASHTO
T290);

e Standard Method of Test for Determining Water-Soluble Chloride lon Content in Soil (AASHTO
T291);

e Standard Method of Test for Unconsolidated, Undrained Compressive Strength of Cohesive Soils
in Triaxial Compression (AASHTO T296);

e Standard Method of Test for Consolidated, Undrained Triaxial Compression Test on Cohesive
Soils (AASHTO T297).

Geotechnical laboratory test results are presented in Appendix C.
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3. Site and Subsurface Conditions

3.1 Site Conditions

The site is located approximately 4% miles northeast of the town of Lovelock on SR 398 in Pershing
County, Nevada. At the time of our exploration, the surrounding topography consisted of agricultural
properties located on the Humboldt Rive flood plains. The project limits consisted of a two-lane bridge
structure crossing the Humboldt River and the associated bridge approaches.

3.2 Subsurface Conditions

3.2.1 General Geology and Faulting

The site is located within the Basin and Range geomorphic province, in Upper Valley northwest of the
Humboldt Range and southeast of the Trinity Range. The site area is mapped as being comprised of
primarily Quaternary alluvium, however the site borders a mapped unit of playa, marsh, and alluvial flat
deposits, marsh, and alluvial flat deposits from the Quaternary epoch. The nearest active fault with
historic movement (last 150 years) is the Rainbow Mountain fault zone, located approximately 24 miles to
the south. Other active faults nearby include the Pleasant Valley fault zone, Sou Hills section, located
approximately 34 miles to the east. 35 miles southeast from the site is the Dixie Valley fault zone, 1954
section.

3.2.2 Subsurface Materials

The results of our field exploration and laboratory analyses indicate 6 to 8 inches of asphalt underlain by
approximately 12 inches of aggregate base comprise the highway road section. Beneath the base,
approximately 4 feet of embankment fill comprised of clayey GRAVEL (GC) was encountered. Native soil
beneath the embankment fill consists of medium stiff to hard fat CLAY (CH) and sandy CLAY (CL), loose
to very dense SAND (SP) and silty SAND (SM), and dense to very dense sandy GRAVEL (GP and GW)
to the maximum depth explored, approximately 1167 feet bgs.

3.2.3 Groundwater Conditions

During our exploration groundwater encountered between 12%2 and 15 feet bgs, elevation 3994%2 and
3993 feet respectively.
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4. Recommendations

It is our understanding that the proposed bridge structure is to be supported by 24-inch diameter driven
pile foundations. Based on the results of this exploration, the site is suitable for the proposed
improvements. Provided herein are the recommendations for use in design and construction of the driven
pile foundations.

4.1 Earthwork

411 Temporary Excavations

Temporary excavations and shoring should conform to OSHA 1926. Based on the subsurface materials
encountered in our exploration, the fill and native soils can be classified as Type C. Protection of workers,
shoring design, and the stability of all temporary slopes are the sole responsibility of the contractor.

4.2 Driven Pile Foundations

Soil parameters used in the analysis of axial and lateral resistance of the driven pile foundations were
developed considering the materials encountered in the exploration and are presented below in Table 1.

Table 1 Soil Parameters

Pier Parameters

Undrained
Classification Depth Appro?(imate Lr::zzilar: Shear
bgs (ft) Elevation (ft) Strength
Angle (0] (°) (psf)
Sandy Clay (CL) 0-20 3985-3965 110 1860
Sandy Gravel (GW) 20 - 28 3965-3957 125 38
Sand and Silty Sand (SP-SM/SM) 28 — 56 3957-3929 125 35
Clay (CH) 56 - 94 3929-3891 110 5100
Abutment Parameters
Undrained
Classification Depth Appro?(imate ::r:tiizir:,ar: Shear
bgs (ft) Elevation (ft) Strength
Angle (0] (°) (psf)
Sandy Clay (CL) 8-11 3999-3996 110 912
Clay (CH) 11-18 3996-3989 115 2855
Sandy Clay (CL) 18 -42 3989-3965 110 1860
Sandy Gravel (GW) 42 - 50 3965-3957 125 38
Sand and Silty Sand (SP-SM / SM) 50 -78 3957-3929 125 35
Clay (CH) 78 - 116 3929-3891 110 5100
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Design loads were provided by the structural engineer for use in analysis. The loads applied at the head
of the driven piles are summarized below in Table 2.

Table 2 Design Loads

EonaatEn Loading VAVAE:]] Longitudinal Longitudinal Transverse Transverse
(k) Moment (k-ft) | Shear (k) Moment (k-ft) | Shear (k-ft)
0 0

Service | 197.58 75.99 6.08
Abutment Strength | 290.81 0 0 0 0
Strength Il 338.62 0 0 0 0
Extreme 75.95 477.12 71.28 582.59 0
Event |
Service | 283.90 97.02 4.62 180.84 8.61
Pier Strength | 402.82 0 0 0 0
Strength Il 501.91 0 0 0 0
Extreme 125.03 4.1 10.33 14.19 0
Event |

Loss of support due to scour of foundation soils was incorporated into the analysis considering the
recommendations provided by NDOT Hydraulics Section in the memo “Scour Analysis for B-28 (60%
Submittal)”, August 12, 2019. The average flow scour was considered at the pier during the Extreme
Event | earthquake check. The design, and check flood scour elevations were considered at the service,
strength, and Extreme Event | flood check. Load combinations used in design were developed in
accordance with FHWA “Design and Construction of Driven Pile Foundations”, 2016; and “Evaluating
Scour at Bridges, Fifth Edition”, 2012.

Table 3 Design Scour Criteria
Foundation Average Daily Flow Scour Design Flood Scour Check Flood Scour
Elevation (ft) Elevation (ft) Elevation (ft)
Abutment 3983.87 3985.51 3985.51
Pier 3980.08 3974.54 3972.66

The axial resistance of the driven pile foundation soils was analyzed in accordance with the 2017
AASHTO LRFD Bridge Design Specifications (AASHTO 2017), using the Nordlund and Alpha methods.
Dynamic testing of the piles should be performed to validate the 0.65 resistance factor utilized in this
analysis.

Lateral resistance of the driven pile foundation soils was analyzed in accordance with AASHTO 2017,
using the computer program LPILE (Ensoft, 2018). The abutment pile deflections consider the sloping
ground surface, resulting in an estimated deflections of less than 2 inches. The pier pile deflections were
analyzed considering the average flow scour elevation at the Extreme Event | limit state, and at the check
flood scour elevation for the strength and service limit states, resulting in anticipated deflections of less
than %4 inches. The minimum depth to satisfy lateral demands was determined in accordance with FHWA
“Design and Analysis of Laterally Loaded Deep Foundations”, 2018.

The results of the axial and lateral resistance analysis are presented in Appendix E.
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Based on the results of our analysis, it is recommended that 24-inch diameter A 252 Grade 3 (Mod)
driven piles with a minimum yield strength of 50 ksi, and a minimum wall thickness of 2 inches be
incorporated into the design of the bridge substructure. Inside-flanged conical pile driving shoes or points
should be welded to the pile to aid in drivability and preserve skin friction. Pile stress measured by
dynamic testing should not exceed 90 percent of the pile yield strength during driving. Drivability analysis
performed utilizing the computer program GRLWEAP (Pile Dynamics, Inc. 2010-3) indicates that
preboring of the intermediate pier piles may be required. Presented below in Table 3 are the
recommendations for the driven pile foundations.

Table 4 Driven Pile Summary

Minimum Minimum

Depth . .
. Top of LT P Minimum | Design Minimum
. Pile : bgs to bgs to : > P

Hle Diameter e Satisf Satisfy e Tip Driving
Location (in) Elevation Latera): Axial Elevation | Elevation | Resistance

(ft) Demands | Demands (ft) (ft) (klpS)

(ft) (ft)
Abutment 24 3999 34 43 3965 3956 1,000
Pier 24 3985* 20 50 3965 3935 1,300

*Note: Top of pile elevation presented for the pier piles is the approximate intercept of the proposed
channel invert and the pile, which extends to the bridge structure.

4.3 Retaining Walls

The proposed abutments and associated wingwalls should be designed for a drained active earth
pressure of 35 pounds per cubic foot (pcf) for level backfill, and 50 pcf for 2:1 (H:V) sloping backfill. A
seismic increment pressure of 3 pcf for level backfill, and 20 pcf for 2:1 sloping backfill, should be added
to the active earth pressure for the extreme limit state.

4.4 Corrosion

Soils corrosivity analysis is important for estimating and mitigating the deterioration of buried ferrous
metals and concrete. We performed corrosion testing on samples from Borings V-1 and V-3 as an
indicator of the corrosive properties of the soil. Test results are summarized below in Table 3 and
presented in Appendix C.

EA 74122 Structure B-28 Replacement
Geotechnical Investigation



Table 5 Soil Corrosion Results

D th - - - - -
Boring No. ep Minimum Resistivity
(ft.) (ohm-cm)
V-1 5 8.0

V-1 75 9.4 790
V-3 44 8.4 1,650
V-3 82 9.9 1,400

Water Soluble
Sulfates (ppm)
282

100

Water Soluble

Chlorides (ppm)
131
232

According to ACI 318, water soluble sulfates less than 1,000 parts per million is considered “not
applicable”. A water-soluble chloride content of less than 500 ppm is generally non-corrosive to reinforced

concrete.

The provided corrosion test results are only an indicator of potential soil corrosivity for the sample tested
at the selected depth interval. It is possible that corrosion potential can vary by sample location and

depth.

4.5 Seismic Design

The seismic design criteria for the site (40.2269°N, 118.4223°W), listed in the table below, were
developed utilizing the USGS Seismic Design Tool in accordance with AASHTO 2017, considering the
site location and the subsurface information obtained from our geotechnical investigation. Minimum
seismic parameters for use in design are listed by county in the NDOT Structures Manual 12.3.5 and

supersede the presented value.

Table 6 Seismic Design Criteria

Site Class
Peak ground acceleration (PGA)

Mapped horizontal response spectral response at short period
(Ss)

Mapped horizontal response spectral response at 1 sec period
(S1)

Peak ground acceleration coefficient (Fpca)

Site coefficient (Fa)

Site coefficient (Fv)

Mapped MCE peak ground acceleration (As)
Design Spectral Acceleration for short period (Sps)

Design Spectral Acceleration for 1 sec period (Sb1)
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0.158 g

0.383 g

0.145 g

1.484
1.493
2.220
0.283 g
0.572 g
0.322g

NDOT
Structures
Manual Value

D
0.250 g

0.600 g

0.200 g

1.300
1.320
2.0
0.325¢g
0.792 g
0.400 g
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6. Limitations

This report has been prepared by NDOT Geotechnical Section under the supervision of those whose
signatures appear herein. The interpretation of data, findings, and recommendations presented in this
report were developed from our geotechnical investigation.

If the proposed project is modified or relocated, or if the subsurface conditions found during construction
differ from those described in this report, NDOT Geotechnical Section should be contacted immediately to
assess the new information or changed conditions and determine if our recommendations need revision.
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BORING LOG . SHEET 1 OF 4
IEVADA STARTPATE _8/20/18 STATION P' 230+00
Dor END DATE _8/29/18 OFFSET 16.5 ft. right
PROJECT Replace B-28 ENGINEER _Callaghan
Matorisls Divs LOCATION SR 396 near Lovelock oPERATOR _ Neusel
aterials Division . .
74122 Diedrich D-120 (#1627
Geotechnical Section = ¥ Vo1 GROUNDWATER LEVEL | PRILLRIG T ( )
1263 S. Stewart St~ BORING DATE | TIME DE]I?tTH ELEV. METHOD ry
Carson City, NV 89712 ~ GROUND ELEV. ft 4007.0 10/87i8 ATD T 15 3993 | HAMMER Auto
TOTALDEPTH#t _ 1165 BACKFILLED _Y€S  pate _10/22/18
o L |3 | we| Slo |o Sz o
e | Ee |4 |® o |83 0.3t |x>|x 28| 3|0k Io
de | he |4 ¥ ¢ B3 %zE: %293/93 2 28 2% MATERIAL REMARKS
i & S F| 5§ |8z/87|85|°2|i% |52 5 4= &~ DESCRIPTION
& @ |3 29| Wix |® | 3 |&
= Asphat paved shoulder
4006.0 +1 FILL: Gray-brown sandy GRAVEL (GC) bentonite, barite
E and polymer
4005.0 —2 drilling mud
40040 —3 "B
40030 —4 || 0 s
E %///// Gray-brown CLAY (CH), high plasticity, 4 t-30 ft no
4002.0 5 ] / medium stiff to very stiff, moist to wet downpressure
= little resistance
4001.0 +6 A % 514035 /
4000.0 —7 /
3999.0 8 /
3998.0 +9 /
3997.0 +10 4 %
3996.0 11 B 8 |21|80|27]87 %
TOF 13 33 ]84 |100] 98 | 52 | 29 //
3995.0 +—12 //
3994.0 13 /
3993.0 _:_14 end of driIIing
¥ / day 8/20
3992.0 15 7 /
E c 4 |10 93 /
3991.0 116 6 41|79 1100| 99 | 58 | 36 /
3990.0 +17 /
39800 —18 | | | | 1 0 N | L
F Light brown sandy silty CLAY (CL-ML),
3988.0 +—19 medium still, wet
2| 3987.0 =20 3
S B cL
i D 4 | 8 |93|29 |91 .
| I 4 26 | 97 |100| 54 | 21| 4 /ML
S| 39850 +22
= C
s| 3984.0 +—23
IS C
ol 39830 F24 | || | | | | I | | | e
9 F Light brown CLAY (CL), low plasticity, stiff, wet
| 39820 —25
2 B E g 13193 | 29
2 i
5 39810 B % 7 28 100| 97 | 33 | 14 72
2| 3980.0 =27
Py E
O| 3979.0 +28
g E
o| 3978.0 =29 ‘e
& =
g C SM
o i . USCS
=\ | standard Modified uscs ¥/ uscs High 7}/ uscsLlow [/]USCS Low
§ Penetration California Ashpalt Clayey / Plasticity %a Plasticity % Plasticity ggzg)@%ﬁded
géc Test Sampler | Gravel é Clay éﬁ Silty Clay 4 Clay Silt
) USCS USCS . .
Poorly-graded, | Well-graded gi)ces SSIIat¥1 d gsr%s Silty
Gravel Gravel UH vey




BORING LOG

SHEET 2 OF 4

SMART SOIL LOG B-28 (KJ).GPJ NDOT SMART LOG 2018.10.10.GDT 2/5/19

IEVADA STARTPATE _8/20/18 STATION 'P' 230+00
Dor END DATE _8/29/18 OFFSET 16.5 ft. right
PROJECT Replace B-28 ENGINEER _Callaghan
LOCATION SR 396 near Lovelock oPERATOR _ Neusel
Materials Division . .
74122 Diedrich D-120 (#1627)
Geotechnical Section EA-# V-1 GROUNDWATER LEVEL PRILL RIS Mud Rota
1263 S. Stewart St~ BORING DATE | TIME DE]I?tTH ELEV. METHOD ry
Carson City, NV 89712 ~ GROUND ELEV. ft 4007.0 10/87i8 ATD T 15 3993 | HAMMER Auto
TOTALDEPTH#t _ 1165 BACKFILLED _Y€S  pate _10/22/18
o P ° w 2 Slo o E s
s E_ | Z el 3 835 |8c|, 2|2, /28] 2 |55 2
e e | Y & 2 E33:Pz2E|%3/85 2 |28 28 MATERIAL REMARKS
m 8 L 7 & |82/8% 25|08 £z (52| 3 |22 &~ DESCRIPTION
< @ |57 |26 dilxe | | S |72 |©
7)) O ale ° |
E 14 Brown SAND (SP-SM) with gravel, trace silt,
3976.0 =31 F 1; 33 | 67 | 12 64| 6 | 15 | NP dense to very dense, moist
3975.0 32
3974.0 33
3973.0 34 g';n
3972.0 £ 35 T
3971.0 —f—36 G 18 43 | 73 | 2 75| 6 | 16 | NP
E 25
39700 =37 37 ft-40 ft cobbly
39690 +38 | | | | 1 0 0 1 1 | Erew———""—"——————— — —
F Brown sandy GRAVEL (GP), subrounded,
3968.0 +—39 dense, moist
3967.0 —5—40 17 tip cored a
3966.0 41 H 28 55180 | 8 35| 4 |27 | 11 cobble and
E 27 'y keeper pushed
3965.0 +—42 - to top of sample
F ° X o1 Brown sandy GRAVEL (GW), fine- to
3964.0 +43 ° QD coarse-subrounded gravel, dense, moist
- (=}
= Q
3963.0 = “ OOGOC end of drilling
3962.0 45 5 AN day 8/21
£ 29 |59 |40 | 4 1 O
3961.0 - 46 30 o[\°
3960.0 —47 o~ N loss of
= OQW: circulation,
3959.0 —48 o[\° made drilling
3958.0 -£-49 2.0 mud
0 E 0% q
. a o
3957.0 E %0 21 D keeper pushed
3956.0 51 J 20 |39 0 Nely 1.1 ftinto
E 19 o(\° sampler
3955.0 +52 D loss of
F T N L T T T T AN e on T T circulation, drill
3954.0 —53 “1+| Dark gray silty clayey SAND (SC-SM), very rig exhaused
C 2 | loose to loose, wet water supply
3953.0 54 s refilled water
= s and made
3952.0 —5—55 4 g drilling mud
3951.0 56 K 1130 SC- smooth drilling
E 2 SM to bottom of
3950.0 +57 g A hole
F 2 hammer weight
3949.0 —58 o pushed sampler
C e 3in.
3948.0 +—59 :
F ale loss of
Standard | 4 Modified uscs 77, USCS High /7] USCS Low ? uscsLow [[|pocsS
enetration alifornia shpalt ayey asticity asticity asticity -
P i Californi Ashpal cl Plastici Plastici Plastici Sond ant
Test Sampler | Gravel é Clay Silty Clay 4 Clay Silt
USCS USCS “H uscs sitty USCS Silty
Poorly-graded.’ | Well-graded Clavey Sand Sand
Gravel Gravel UH vey




SMART SOIL LOG B-28 (KJ).GPJ NDOT SMART LOG 2018.10.10.GDT 2/5/19

BORING LOG SHEET 3 OF 4

IEVADA STARTPATE _8/20/18 STATION 'P' 230+00
Dor END DATE _8/29/18 OFFSET 16.5 ft. right
PROJECT Replace B-28 ENGINEER _Callaghan
Matorials Divis LOCATION SR 396 near Lovelock OPERATOR _ Neusel
aterials Division . .
74122 Diedrich D-120 (#1627
Geotechnical Section = ¥ Vo1 GROUNDWATER LEVEL | PRILLRIG ot ( )
1263 S. Stewart St~ BORING DATE | TIME DE]I?tTH ELEV. METHOD ry
Carson City, NV 89712 ~ GROUND ELEV. ft 4007.0 10/87i8 ATD T 15 3993 | HAMMER Auto
TOTALDEPTH#t _ 1165 BACKFILLED _Y€S  pate _10/22/18
) B S E >
> = 2 wl 2 g g5 & E 8 2 2 gl 2 5x %
Ge | ne | 7|8 2 |B3s8|5E EE|30|3T o (53|38 MATERIAL REMARKS
B8 2R g 8z & ok "2a% a2 g 2F &7 DESCRIPTION
S @ |> 2g| Wi |» | 3|2
E 14 Dark gray silty clayey SAND (SC-SM), very circulation,
3946.0 +61 L 15 | 37 | 80 | 32 | 90 2 loose to loose, wet made drilling
e 22 29 | 90 |100| 32 | 23 | NP |.SC~ mud
c 5
39450 |62 sw drill #1627
3944.0 B 63 +Ta broke down,
COE Black silty SAND (SM), very dense, moist end of drilling
= day 8/22,
3943.0 64 resumed drilling
3942.0 —65 17 with #1082
1S M 38 85 | 12
3941.0 168 50/4" 20 1106, 82 4 21 125 5 | SM
3940.0 —67 end of drilling
F day 8/23, end of
3939.0 +68 drill week
T O O
= Black SAND (SP-SM) with gravel, trace silt,
3937.0 +—70 medium dense, moist
F 13 ground water
3936.0 ——71 N 7 22 |100| 20 97 | 6 | 19 | NP and sand flow
TE SP- ; .
& 15 into drill rods
3935.0 +72 SM from this
F elevation
39340 73 quick
3933.0 _E_ S N et conditions, clear
T E Brown silty SAND (SM), dense, wet water
3932.0 =75 mid-sample,
COE 3 one blow
3931.0 76 0 10 | 30 | 87 | 31 traveled 4 in.
B 20
3930.0 +77
39200 —78
F SM
9280 FTO end of drilling
3927.0 80 T day 8/27
3926.0 81 P g? 41|87 | 283 94 30|20 | 7
3925.0 —82
39240 =83 | | | | 1 1 1 1 | S
E / Gray CLAY (CH), high plasticity, hard to very
3923.0 84 / hard, moist
3922.0 85 12 ,/
E Q 170
3921.0 +—86 19 35 84 7/
g 22/0 %5
39200 +—87 y
3919.0 —88 %
39180 89 4 end of drilling
g 7/
Standard Modified uscs ? USCS High [/ USCS Low ? uscsLow [[|pocsS
Penetration California Ashpalt Clayey / Plasticity Plasticity / Plasticity San d)(/v?th
Test Sampler | Gravel é Clay Silty Clay 4 Clay Sitt
USCSs USCSs . .
Poorly-graded. | Well-graded gacg’ SSIIat¥1 d gsr%s Silty
Gravel Gravel UH yey




BORING LOG . SHEET 4 OF 4
IEVADA STARTPATE _8/20/18 STATION P' 230+00
Dor END DATE _8/29/18 OFFSET 16.5 ft. right
PROJECT Replace B-28 ENGINEER _Callaghan
LOCATION SR 396 near Lovelock oPERATOR _ Neusel
Materials Division . .
74122 Diedrich D-120 (#1627
Geotechnical Section EA-# V-1 GROUNDWATER LEVEL PRILL RIS Mud Rota : :
1263 S. Stewart St BORING 10070 DATE | TIME DEETH ELEV. METHOD " ry
Carson City, NV 89712  GROUND ELEV. ft : o8 ATD T 15 3993 | HAMMER uto
TOTALDEPTH#t _ 1165 BACKFILLED _Y€S  pate _10/22/18
) P g Blo |0 |E|x
= = 2 wl = g% g %J: 8 Z_|2g| 2 | 5x| ¢
OEg | Ag | Y lgl @ (23|35 RZ |2 |83|18] 2 |24 29 MATERIAL REMARKS
== mw= | g [>| 2 |§388 0w |XE(29125| 2 |KO] <9
ool o |3 F| S |Bz|&0%|"2|2% 2] 3 |22 57 DESCRIPTION
& m =) 28 Wi |8 S5 |® ,
F 15 Gray CLAY (CH), high plasticity, hard to very | day 8/28
3916.0 =91 R g:é 49 120 35 [100| 86 | 68 | 45 ? hard, moist
3915.0 92 /
3914.0 93 /
3913.0 94 /
9120 o5 . /
39110 E96 s 20 | 43|120| 36 | 83 |100/100| 62 | 39 /
3910.0 97 /
3909.0 98 /
3908.0 ——99 /
3907.0 -—100 /
3906.0 101 /
3905.0 102 %
3904.0 -—103 /CH//
3903.0 104 ///
3902.0 =105
= 16 /
39010 —106 | 22 125) 38 | &1
= 50/3" last 30 blows
3900.0 +107 / Fra\(]eled one
C INnc
3899.0 108 /
3898.0 -—109 /
2| 3897.0 +110 /
5 E
S C
| 3896.0 +—111 /
8 =
| 38950 112 /
‘9 c
5| 3894.0 —113 /
IS C
g| 3ses.0 =114 /
7| 38920 =115 17 /
= c
& i u 30 |74 |107| 38 | 82 |100|100| 55 | 35 /
. 3891.0 5 116 44 7,
2| 3890.0 4117 Boring terminated at 116.5-ft bgs, groundwater | bottom of hole
2 = encountered at 14.5-ft bgs.
9| 3889.0 +—118
g B
o| 3888.0 119
o0 C
(O]
o
o - . USCS
=\ | standard Modified uscs ¥/ uscs High 7}/ uscsLlow [/]USCS Low
§ Penetration California Ashpalt Clayey / Plasticity %a Plasticity % Plasticity ggﬁﬁﬁ?{fded
géc Test Sampler | Gravel é Clay ég Silty Clay 4 Clay Silt
2 USCS USCS “H uscs sitty USCS Silty
Poorly-graded.’ | Well-graded Clavey Sand Sand
Gravel Gravel UH vey




SMART SOIL LOG B-28 (KJ).GPJ NDOT SMART LOG 2018.10.10.GDT 2/5/19

BORING LOG . SHEET 1 OF 4
IEVADA STARTPATE _1onns STATION P' 232+57
DOT END DATE _10/4/18 OFFSET 18 ft. left
PROJECT Replace B-28 ENGINEER _Callaghan
LOCATION SR 396 near Lovelock OPERATOR _ Altamirano
Materials Division P
74122 Diedrich D-120 (#1087)
Geotechnical Section EA # V-2 GROUNDWATER LEVEL PRILL RIS Mud Rota
1263 S. Stewart St~ BORING DATE | TIME DE]I?tTH ELEV. METHOD ry
Carson City, NV 89712 ~ GROUND ELEV. ft 4007.6 0715718 ATD | 15 3993 HAMMER Auto
TOTALDEPTHft _ 975 BACKFILLED _Y€S  pate _10/22/18
o B ° wl| Tlo |o E s
= T z 2 € e x| 2|2 _|2g| 2 Ex Q
uE Eg Y e g g% 9 EE &E %3 A 2 83 Eg MATERIAL REMARKS
w o] S 7 3 182|878 |5g|£2|52| 5 |2z &~ DESCRIPTION
ps a |57 28| &i|e || 0|2 |O
] 8] B3 3 5 | o
F Asphalt paved shoulder
4006.6 +1 FILL: Brown clayey Gravel (GC) bentonite, barite
E and polymer
40056 —2 drilling mud
4004.6 -f—3
40036 —4 ———— e ]
= 6 Light brown clayey SAND (SC) with gravel,
4002.6 +5 A g 14| 87 | 17 90 | 43 |27 | 9 low plasticity, medium dense, moist
4001.6 -5—6 sc
4000.6 +7
39996 18 2 N N N N I B o end of drilling
3998.6 -9 B % 5 | 60|27 96 | 40 | 20 | 3 Brown silty SAND (SM), loose, moist day 10/1
3997.6 ';10
3996.6 - 11 SMm
39956 —12
3946 13 | || | | | 1 0 | | BHA——
F Light brown sandy CLAY (CL), medium stiff to
39936 —14 stiff, medium plasticity, moist
3992.6 3;215
3991.6 -;16
3990.6 -;17 5
3989 6 —f—18 C g 11|87 | 29 |102|100| 82 | 27 | 10
3988.6 ';19
3987.6 -;20
3986.6 -;21
F CL
3985.6 —22 3
3984.6 23 D i 7 93|28 |92 (100 95| 31 | 16
3983.6 —24
3982.6 -;25
3981.6 -;26
3980.6 -;27
3979.6 -;28 3
£ E 4 8 | 87
39786 129 4 30 | 91 [100| 51 | 22 | 4
E | |
Standard Modified »d uscs . V USCS Low USCS
Penetration California Ashpalt g Clayey gECeS Sand g:r%s Silty % Plasticity Poorly-graded
Test Sampler ﬂ Gravel USéSy 4 Clay Gravel
¥/ USCS High uscs
é Plasticity Poorly-grade gca)g(rjlyv-v?t?ded
7/ Clay Sand Silt




SMART SOIL LOG B-28 (KJ).GPJ NDOT SMART LOG 2018.10.10.GDT 2/5/19

BORING LOG SHEET 2 OF 4

IEVADA STARTPATE _10/1/18 STATION 'P' 232+57
Dor END DATE _10/4118 OFFSET 18 ft. left
PROJECT Replace B-28 ENGINEer _Callaghan
Materials Divisi LOCATION SR 396 near Lovelock OPERATOR Altamirano
aterials Division . .
74122 Diedrich D-120 (#1087)
Geotechnical Section = ¥ V2 GROUNDWATER LEVEL | PRILLRIG ot
1263 S. Stewart St~ BORING DATE | TIME DE]I?tTH ELEV. METHOD ry
Carson City, NV 89712 ~ GROUND ELEV. ft 4007.6 0715718 ATD | 15 3993 HAMMER Auto
TOTALDEPTHft _ 975 BACKFILLED _Y€S  pate _10/22/18
S| 1o |3,z |¥Z] B2 |2 |5k |0
Ze | e 4w o |83%:25|3r 2228 298 ig MATERIAL REMARKS
4% | 5% 7 % = |52 82|kE|B5 22 /20| 2 |Be &°
e 27§ |Bz&|0z|"2|E% a2 g <% & DESCRIPTION
P @ |5 28| U= |= | g2
F 13 Black sandy GRAVEL (GP) with clay, dense,
3976.6 —31 F ]g 3473 wet
3975 6 _:_ 32 26 93 100 26 \A/ NP 77777777777777777777
e 8 Black silty SAND (SM) with gravel, dense, wet
39746 £33 G 13 |24 | 53| 14 80| 5 |19 | NP
e 11
3973.6 —34 19
39726 L35 H 25 |47 73 | 13 71| 6 | 17 |[NP | SM
39716 ——36
39706 ——37
3969.6 38 7/ Black CLAY (CH) very soft, wet |
E 2 5 133 / strong organic
= 3 odor
39686 39 2 69 | 57 |100, 98 | 62 | 36 / camplor
3967.6 —40 / dropped 2-in by
B / weight of
3966.6 41 &y hammer
5 // following final
39656 42 7 oo,
= sample pushed
39646 143 5 / sample
3963.6 -—44 J 0 | 0133 connector into
F 0 A drill rod
29626 —45 | || | ! ! ! | | H___ n
E Black CLAY (CL), medium stiff, moist end of drilling
3961.6 =46 day 10/2
& strong organic
3960.6 47 odor
= sampler
39586 148 6 dropped 16-in
i K 3 5 |87 by weight of
39586 149 2 49 | 71 1100 87 | 36 | 16 hamnor
3957.6 150 CL moderate
F organic odor
3956.6 - 51
3955.6 ——52
39546 53
3953.6 54
39526 55 | || | | 0 |\ 0 | | | wvea_______ ]
E Black SAND (SP) with gravel, very dense,
3951.6 +56 moist
S 39
= L 43 84 | 80
39506 157 41 18 112/ 99 | 2 |19 NP | gp
3949.6 58
30486 ——59

Standard Modified »d uscs . V USCS Low USCS
H Penetration E California Ashpalt g Clayey USCS m g:,%s Silty g Plasticity Poorly-graded

Test Sampler ﬂ Gravel E:éesy Sand A Clay Gravel
¥/ USCS High uscs
/ Plasticity Poorly-grade gca)g(rjlyv-v?t?ded
é Clay Sand Silt



BORING L SHEET 3 OF 4
IEVADA S™RTPATE _10/1/18 ORING LOG STATION 'P' 232+57
Dor END DATE _10/4118 OFFSET 18 ft. left
PROJECT Replace B-28 ENGINEER _Callaghan
Materials Divisi LOCATION SR 396 near Lovelock OPERATOR Altamirano
aterials Division . .
74122 Diedrich D-120 (#1087)
Geotechnical Section = ¥ V2 GROUNDWATER LEVEL | PRILLRIG T
1263 S. Stewart St BORING 0075 DATE | TIME DEETH ELEV. METHOD , ry
. . uto
Carson City, NV 89712 GROUND ELEV. ft 0/15/18 ATD 15 3993 HAMMER
TOTALDEPTHft _ 975 BACKFILLED _Y€S  pate _10/22/18
: |9, ® By [BS B2 12 |5 E |0
> = w| > |88/6§ Elss |5+ 58| 5 |oX| T
=) Ege | YW iadl ¢ |25 23Rz %2193 |2&| 2 |2W] &9 MATERIAL REMARKS
2% | L= | 2 3| 2 |53|82 6l 8529|252 |2l %9
o = Fl S 18z|¢ oz |72 2% |az| 53 22| g DESCRIPTION
S @ |> 29| @ |® | 3|7
F Black SAND (SP) with gravel, very dense,
3946.6 61 moist
39456 62
3944.6 63
30436 64 %
£ M 27 63 | 80
39426 165 36 13 |114| 83 | 22| 23 | 4 | SP
3941.6 —66
3940.6 67
39306 68
3938.6 69
se376 —70 | | | | | 1 1 | 1 | | 4
F Gray silty SAND (SM), very dense, moist
3936.6 71
39358 _E_ ” 12 water and sand
39346 73 N 17 |32 |67 |27 100| 23 | 24 | 2 flow into drill
E 15 stem from this
3933.6 +74 elevation
F SM
39326 +—75
39316 76
39306 77
39206 78
3928.6 79 N ——_———————
E Light brown SAND (SP-SM) with gravel, trace
% 3927.6 +80 20 silt, very dense, moist
S i o] 27 | 678017 75|11 | 18 | NP | SP-
.Lrso 3926.6 - 81 0 ol
S| 39256 82
‘9 c
©| 30246 =83 | || | | | 1 1 | | | bt
3 B 7 Gray CLAY (CH), hard, moist
9| 39236 +84 /
k| 39226 85 /
= F
@l 3921.6 86 //
3 - 7%
z| 39206 87
2 - /
S| 39196 —88 5 /
> c
=| 30186 s P 11 26| 13] 40 100| 98 | 63 | 40 %
o g 7
C 2z
o
(@]
2\ | standard Modified M uscs . ]uscs Low uscs
'% Penetration California Ashpalt g Clayey gECeS Sand g:,%s Silty % Plasticity Poorly-graded
g(c Test Sampler ﬂ Gravel USéSy 4 Clay Gravel
& ¥/} USCS High uscs
1) [¢] -
/ Plasticity Poorly-grade gca)g(rjlyw?t?ded
é Clay Sand Silt



BORING LOG - SHEET 4 OF 4
IEVADA STARTPATE _1onns STATION P' 232+57
DOT END DATE _10/4/18 OFFSET 18 ft. left
PROJECT Replace B-28 ENGINEER _Callaghan
LOCATION SR 396 near Lovelock OPERATOR _ Altamirano
Materials Division 74122 DRILLRIG _Diedrich D-120 (#1087)
Geotechnical Section V-2 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart St~ BORING DATE | TIME DE]I?tTH ELEV. METHOD ry
Carson City, NV 89712 ~ GROUND ELEV. ft 4007.6 0715718 ATD | 15 3993 HAMMER Auto
TOTALDEPTHft _ 975 BACKFILLED _Y€S  pate _10/22/18
o = ke |_u§ Slo [0} E o>
= T zufgmgm:gz Zo| = B8
ng Eg 41z 2 °3| 28 55 ZE 183199 2 Eg z9 MATERIAL REMARKS
w o] S 7 3 182|878 |5g|£2|52| 5 |2z &~ DESCRIPTION
< & |5°|% |88 Gl < |C|2 |0
& 8] B3 3 5 | o
F 7 Gray CLAY (CH), hard, moist
3916.6 +91 /
39156 92 /
3914.6 93 /
3913.6 —5—94 ’Cé
e / end of drilling
3912.6 =95 / day 10/3
39116 =96 16 /
£ Q 19 | 46 |107 /
3910.6 597 o7 A
3909.6 98 Boring terminated at 97.5-ft bgs, groundwater bottom of hole
F encountered at 15-ft bgs.
3908.6 —99
3907.6 -—100
3906.6 +—101
3905.6 —— 102
3904.6 103
3903.6 104
3902.6 105
30016 ——106
39006 ——107
3899.6 ——108
3898.6 ——109
2| 3897.6 =110
5 E
S C
| 38966 + 111
8 =
| 38956 —112
‘9 c
©| 38946 —113
IS C
g| 38938 =114
| 38926 —115
Z E
Pl 38916 +—116
o C
a c
2| 3890.6 117
2 B
O| 3889.6 118
g B
o| 38886 —119
@ F
o
9
2\ | standard Modified M uscs . ]uscs Low uscs
'% Penetration California Ashpalt g Clayey gECeS Sand g:r%s Silty % Plasticity Poorly-graded
4 Test Sampler ﬂ Gravel vey % Clay Gravel
z - , uscs .
2 / USCS High Uscs Poorly-graded
/ Plasticity Poorly-grade San dywith
é Clay Sand Silt



BORING LOG . SHEET 1 OF 4
IEVADA STARTPATE _10/18/18 STATION P' 232+21
Dor END DATE _10/18/18 OFFSET 18 ft. left
PROJECT Replace B-28 ENGINEER _Callaghan
LOCATION SR 396 near Lovelock OPERATOR _ Altamirano
Materials Division . .
74122 Diedrich D-120 (#1627
Geotechnical Section = # V3 GROUNDWATER LEVEL | PRILLRIG T ( )
1263 S. Stewart St BORING 0077 DATE | TIME DEETH ELEV. METHOD , ry
. . uto
Carson City, NV 89712 GROUND ELEV. ft 0/18/18 ATD 15 3993 HAMMER
TOTAL DEPTH#/t _118.9 BACKFILLED _Y€S  pate _10/22/18
o P ° w 2 Slo o E s
T z © 5} > = £z |z s |E $)
o= Fo | m lwl 5 85|88 _|55|=5 5% 58] 3|05 To
be | e | 4Ulg| 2 |83|38 08 &E 85 85 o £8) 28 MATERIAL REMARKS
w o s F| 9 |8z|g8 0% |°2 52|52 3 %Z - DESCRIPTION
& @ |3 29| Wix |® | 3 |&
= Asphat paved shoulder
4006.7 1 FILL: Light brown sandy CLAY (SC), moist begton:te, barite
F and polymer
4005.7 1—2 s6 drilling mud
4004.7 =3
40037 —4 || 0 0 s
F Dark brown sandy CLAY (CL)
4002.7 5
4001.7 =6
4000.7 =7
E CL
3999.7 +—38
3998.7 +9
3997.7 10
39967 —11 | | | 1 1 a4
E y Brown CLAY (CH), high plasticity, very stiff,
3995.7 +12 y / moist
39947 13 A 6 | 16|80 32 89 | 88 | 64 | 37 /
B 10
3993.7 14 %
7 5
3992.7 15 %
39917 16 /
3990.7 17 %
3989.7 18 7/
F Black sandy silty CLAY (CL-ML), medium stiff,
3988.7 —19 3 moist
o E B 6 11 | 87 | 24 100| 52 | 20 | 4
2| 39877 20 : oL
I3 B
| 3986.7 21 ML
8 =
S| 3985.7 —22
=} £
©| 39847 =23 | | | | | | | | | | | g
S F Gray sandy CLAY (CL), low plasticity, medium
Q| 39837 +—24 stiff, wet
7| 30827 25
= c
2 .
S I cL end of drilling
2| 39807 —27 day 10/9
8| 20707 =28 c 3 | 687|782 94883211
g B
o| 3978.7 +29 3
g E D 4 8 18713318 19917431114
o
2\ | standard Modified 1 uscs USCS Low ? USCS High % USCSLow [ juscs
@ Penetration California Ashpalt Clavey Sand Plasticity / Plasticity /ﬁ Plasticity ¢ Well-graded
W Test Sampler vey Clay é Clay /l Silty Clay o | Gravel
X / )
5 -] uscs Poorly-graded || USCS Sit USCS
¢.i Well-graded Sand%lv?th Sand ¥ Poorly-graded
°,{ Sand Silt Gravel




BORING LOG . SHEET 2 OF 4
IEVADA STARTPATE _10/18/18 STATION P' 232+21
Dor END DATE _10/18/18 OFFSET 18 ft. left
PROJECT Replace B-28 ENGINEER _Callaghan
Materials Divisi LOCATION SR 396 near Lovelock OPERATOR Altamirano
aterials Division . .
74122 Diedrich D-120 (#1627
Geotechnical Section = ¥ V3 GROUNDWATER LEVEL | PRILLRIG T ( )
1263 S. Stewart St BORING DATE | TIME DEETH ELEV. METHOD ry
Carson City, NV 89712 ~ GROUND ELEV. ft 4007.7 08/ ATD T 15 3993 HAMMER Auto
TOTAL DEPTH#/t _118.9 BACKFILLED _Y€S  pate _10/22/18
: . S E >
= = 2 w 2 g g5 & E g 2 2 gl 2 '6 > %
Ge | ne | 7|8 2 |B3s8|5E EE|30|3T o (53|38 MATERIAL REMARKS
w a = o |8z e ok 0g 52|52 g %Z %" DESCRIPTION
P @ |5 =g dix |® | 3|7
E 4 Gray sandy CLAY (CL), low plasticity, medium
= stiff, wet
3976.7 - 31 &
3975.7 132 10
39747 =33 E §f73 6380|2399 100 38 | 21| 4 Brown clayey SAND (SC), very dense, moist |
3973.7 34 Sc
3072743 | || ! ! 1 ! 1 ! ! | E£4-——
E 7/ Black CLAY (CH), high plasticity, medium stf,
— wet
3971.7 g 36 3 //// moderate
3970.7 +37 F 3 7 | 87|64 |60 100 98 | 52 | 24 CH// organic odor
E 4 % weight of
3969.7 38 hammer
3968.7 g 39 % dropped
s Black CLAY (CL), medium plasticity, medium | Sampler 2-in.
3967.7 40 5 stiff, wet
3066.7 41 G % 5 |120| 77 | 53 [100| 75 | 41 | 19 [/CL
3965.7 42
39647 =43 °° \I Black sandy GRAVEL (GW), subrounded, very |
F o () dense, wet
3963.7 44 5 D
: H %23 50 | 67 P2 C
ss62.1 _5_45 24 ;QD infusion of fresh
3961.7 46 A aw\ water
3960.7 +—47 JOY
C o O
3959.7 48 QO .
E %g 27|53 6 a1 3 o (\° clean water in
3958.7 49 1 AN sample
ol ag577 =50 | | | | | | | | | | | e\ .- _________] end of drilling
g F Black SAND (SW), loose, wet week 10/10
—| 3956.7 +51 lost circulation,
o - made drilling
| 3955.7 52 5 mud
S E
e = J 3 6 |0 sampler
g 39547 153 3 dropped 2-in by
= weight of
g| 39537 - 54 4 e rgmer
| 39527 =55 K g 7|0 end of drilling
3 & day 10/14
39517 =56 | | | | | 1 ] e
5 E Black SAND (SP-SM), trace silt, dense, moist | Sampler
S| 39507 =57 dropped 2-in by
3 T 21 weight of
> E
2 3949.7 +—58 L 21 44 | 67 | 20 91 8 15 | NP gl&- hammer
I~ E 23 let sample
x| 3948.7 4-59 set-up and fill
o E sampler/casing
8
2\ | standard Modified 1 uscs USCS Low ? USCS High % USCSLow [ juscs
@ Penetration California Ashpalt Clavey Sand Plasticity / Plasticity /ﬁ Plasticity ¢ Well-graded
A Test Sampler vey Clay é Clay 45 Silty Clay o | Gravel
5 -] uscs Poorly-graded || USCS Sit USCS
¢.i Well-graded Sand%lv?th Sand ¥ Poorly-graded
°.1 Sand Silt Gravel




BORING LOG - SHEET 3 OF 4
IEVADA STARTPATE _10/18/18 STATION P' 232+21
Dor END DATE _10/18/18 OFFSET 18 ft. left
PROJECT Replace B-28 ENGINEER _Callaghan
Materials Divisi LOCATION SR 396 near Lovelock OPERATOR Altamirano
aterials Division . .
74122 Diedrich D-120 (#1627)
Geotechnical Section EA-# V-3 GROUNDWATER LEVEL PRILL RIS Mud Rota
1263 S. Stewart St~ BORING DATE | TIME DE]I?tTH ELEV. METHOD ry
Carson City, NV 89712 ~ GROUND ELEV. ft 4007.7 08/ ATD T 15 3993 HAMMER Auto
TOTAL DEPTH#/t _118.9 BACKFILLED _Y€S  pate _10/22/18
5 : S E o>
= . 2 | b B,z BT 82 25| 3 E.lg
G | §e | J & 2 |58 EE %585 o £5 8 MATERIAL REMARKS
N o | £ F § 82|g 5%|°2a=|ig| 3 |22 &~ DESCRIPTION
e a |5 =gl gl= = |52 |°
& ‘ ‘ Black SAND (SP-SM), trace silt, dense, moist | annulus with
3046.7 +61 e —— drilling fluid
F Black slity SAND (SM), dense, wet end drilling day
3945.7 =62 7 10/15
30447 63 M g; 59 | 67 | 31 99 | 39 | 23 NP | g
3943.7 64
3427 =65 | | | | |\ 1 ! 1 | | H=tr— —
F Black SAND (SP-SM), trace silt, very dense,
3941.7 66 wet
3940.7 -5—67 5 SP-
30397 68 N 27 |59 | 73| 19 96 | 11 | 20 |NP| SM
3938.7 ——69
3937.7 170 e e
E Dark gray silty SAND (SM), very dense, moist
3936.7 71
39357 72
3934.7 73 o7
E o) 24 | 59|80 |24 |97 100| 49 | 25| 2
3933.7 574 35 SM
3932.7 75
39317 76
39307 —77
39207 78
C 39 | | oanlunl M ama s dr R —w ——————————( ——— — — — — — — — — — — —
30287 =79 P 50/5" 60 | 19 92 | 12 | 19 Black sandy GRAVEL (GP), very dense, moist
2| 3927.7 =80
5 E
S C
—| 3926.7 —81
8 =
2| 39257 -5—82 B
s| 39247 83 Q 22 | 48 80
= g 26
[G) P
Q 39237 E 8 sand fills
| 39227 +85 driIIho!e to this
< e N A elevation after
2| 3921.7 +86 Gray CLAY (CH), high plasticity, hard, moist each
3 E R 16 |43 /120 39| 80 |100 100 63 subsequent
Z| 3920.7 +87 18 sample
> E 25 removed
% 3919.7 —88 annulus filled
< E with heavy mud
§ 30187 _;_89 during each
@ B
9
2\ | standard Modified 1 uscs USCS Low ? USCS High % USCSLow [ juscs
@ Penetration California Ashpalt Clavey Sand Plasticity / Plasticity /ﬁ Plasticity ¢ Well-graded
A Test Sampler vey Clay é Clay 45 Silty Clay o | Gravel
? =-juscs Pos-graded || USCS sit USCS
¢.i Well-graded Sand%lv?th Sand ¥ Poorly-graded
°.1 Sand Silt Gravel




BORING LOG - SHEET 4 OF 4
IEVADA STARTPATE _10/18/18 STATION P' 232+21
PROJECT Replace B-28 ENGINEER _Callaghan
\oterials D LOCATION SR 396 near Lovelock OPERATOR _ Altamirano
aterials Division . .
74122 Diedrich D-120 (#1627
Geotechnical Section EA-# V-3 GROUNDWATER LEVEL PRILL RIS Mud Rota : :
1263 S. Stewart St ~ BORING DATE | TIME DE]I?tTH ELEV. METHOD ry
Carson City, NV 89712 ~ GROUND ELEV. ft 4007.7 08/ ATD T 15 3993 HAMMER Auto
TOTALDEPTH#t _118.9 BACKFILLED _Y€S  pate _10/22/18
: . S E | >
= T g NN S 8|2 25 = E.lg
Ge e | 4|2 2 |23 5ERF|E2|83/98 o F8 28 MATERIAL REMARKS
w a s |F| o |8z é" 55|22 |52 |58 3 %Z %—' DESCRIPTION
by m |5 29| Wix = = &
E y Gray CLAY (CH), high plasticity, hard, moist sampler
3916.7 +—91 removal
= end drilling day
39157 92 12 / 10/16
30147 +-93 S ;2 42 |100| 38 | 82 | 100|100 | 65 | 41 /
3913.7 94 /
3912.7 £95 /
3911.7 96 /
3910.7 97 /
3909.7 98 16 ,/
= T 25 54 |113| 37 | 83 |100|100| 71 | 46 /
3908.7 99 29 36 92 | 68 | 44 /
3907.7 100 /
3906.7 4101 /
3905.7 ——102 /
3904.7 =103 /
3903.7 ——104 %
& ///CH/
3902.7 +105 /
30017 ——106 /
39007 ——107 %
3899.7 ——108
3898.7 —5—109 v ;g 100 /
= 50/2" /
2| 3897.7 +110 /
5 B
S\ C
| 3896.7 —111 /
8 =
S| 3895.7 —112 /
S £
s| 38947 —113 /
IS C
8| 3ses7 =114 /
| 3892.7 115 /
S E
Pl 3891.7 116 /
o C
a c
z| 3890.7 —117 /
Q@ E
9| 3889.7 —118 %
g oer b |V M osan 64 | 40 | 79 | 100|100 | 57 | 38 ///4
q T Boring terminated at 120-ft bgs, groundwater
g = [ | encountered at 15-ft bgs bottom of hale
o
2\ | standard Modified 1 uscs USCS Low ? USCS High % USCSLow [ JUSCS
@ Penetration California Ashpalt Clavey Sand Plasticity / Plasticity /ﬁ Plasticity ¢ Well-graded
A Test Sampler vey Clay é Clay 45 Silty Clay o | Gravel
? -+ UsCs Pos-graded || USCS sit USCS
c.i Well-graded Sand%lv?th Sand ¥ Poorly-graded
°.1 Sand Silt Gravel




Geo-Ex CPT

Customer Name: NVDOT SOUNDING OPERATOR: Mike
LOCATION: Lovelock, NV HOLE NUMBER: 1-CPT-1 (V-1) CONE ID: DSG1111
TEST DATE: 4/15/2019 11:01:30 AM TOTAL DEPTH: 33.957 ft
Tip Stress UNC Sleeve Stress Pore Pressure SBT FR
(tsf) (tsf) (psi) (RC 1983)
0 500 0 50 45 0
0\\\\\\\\\ T T T T
5
10
15 -
Depth
(ft)
20
25 -
30
35
M 1 sensitive fine grained M4 Ssilty clay to clay 7 silty sand to sandy silt 10 gravelly sand to sand
[f12  organic material M 5 clayey silt to silty clay 8 sand to silty sand 11 very stiff fine grained (*)
K] clay 6 sandy silt to clayey silt 9 sand M 12 sand to clayey sand (*)

*SBT/SPT CORRELATION: UBC-1983



Geo-Ex CPT

Customer Name: NVDOT SOUNDING OPERATOR: Mike
LOCATION: Nevada HOLE NUMBER: 1-CPT-2 CONE ID: DSG1111
TEST DATE: 4/15/2019 11:48:46 AM TOTAL DEPTH: 35.597 ft
Tip Stress UNC Sleeve Stress Pore Pressure SBT FR
(tsf) (tsf) (psi) (RC 1983)
0° 400 0 40 40 0
T T T T T 1 CT 1T T T

10

15

Depth
(ft)

25

30

35

40

M 1 sensitive fine grained M4 Ssilty clay to clay 7 silty sand to sandy silt 10 gravelly sand to sand

2  organic material M 5 clayey silt to silty clay 8 sand to silty sand 11 very stiff fine grained (*)
K] clay 6 sandy silt to clayey silt 9 sand M 12 sand to clayey sand (*)
*SBT/SPT CORRELATION: UBC-1983



Appendix C
Laboratory Test Results



SUMMARY OF RESULTS
N.D.O.T. GEOTECHNICAL SECTION

EAfCont # 74122 Jobh Description B-28 on SR 396
Boring No. V-1 Elevation (ft) 4004 Station "P" 230 + 00, 16.5' Rt Date 97242018
SAMPLE SAMP- N DRY % STRENGTH TEST
SAMPLE DEPTH LER BLOWS | SOIL W% uw PASS LL PL Pl TEST ¢ C @ c COMMENTS
NO. (1) TYPE perft. |GROUP pcf #200 % % % TYPE deqg. psi deg. psi
Peak Residual
A 5.0-6.5 SPT 346 Ch
Ba 10.5-11.0 CMS 26.6 86.6 cu
Bb 11.0-11.5 CMS CH 334 84.3 98.2 52 | 23 | 29 0OC,G=2:688
Ca 16.0- 16.5 CMS CH 405 78.6 99.3 58 | 22 36 OC,G=2747
Da 205-21.0 CMS 286 914
Db 210-215 CMS CL-ML| 257 97.0 53.8 21 17 4 0C,G=2765
Ea 25.5-26.0 CMS 292 cu
Eb 26.0-26.5 CMS CL 28.2 97.0 33 19 14
F 30.0-315 SPT SP-SM| 11.8 6.1 15 | NP | NP
G 35.0-36.5 SPT SP-SM| 127 5.5 16 | NP | NP
H 40.0-41.5 SPT GP 8.1 42 27 16 11
| 45.0-46.5 SPT GW 4.0 0.9
CMS = Californta Modified Sampler 2.42° ID LI = Unconfined Compressive H = Hydromeler CM = Compaclion
SPT = Standard Penelralion 1.38" 1D UU = Unconsolidaled Undrained 5 = Sieve E = Swell'Pressure on Expansive Soits
CS = Continuous Sample 3.23° 1D CD = Consulidated Drained G = Specihc Gravily SL = Shrinkage Limil
RC = Rock Core CuU = Consofidated Undrained Pt = Plasticity Index UW= Unit Weight
PB = Pitcher Bamel DS = Direct Shear LL = Liquid Limit W = Moisture Contenl
€585 = Calil. Spiit Spoon 2.42° 1D @ = Friction PL = Plaslic Limit K = Permeability
CPT = Cone Penelration Test C = Cohesion NP = Non-Plastic 0 = Orpanic Conlent
TP = Test Pil A N = No. of blows per it., sampler . OC = Consolidation [ = Dispersive
P = Pushed, not driven . Ch = Chemical RQD = Rock Cuality Designation
R = Relusal N = field SPT N = {N..,)(0.62) RV =R - Value X = X-Ray Defraclion

5h = Shelby Tube 2.87° 1D

* = Average of subsamples

MD = Moisture Densily

HCpot = Hydro-Collapse Potential




SUMMARY OF RESULTS
N.D.O.T. GEOTECHNICAL SECTION

EA/Cont # 74122 Job Description B-28 on SR 396
Boring No. V-1 Elevation (ft) 4004 Station "P" 230 + 00, 16.5' Rt. Date 9/24/2018
SAMPLE SAMP- N DRY % STRENGTH TEST
SAMPLE DEPTH LER | BLOWS | SO0IL W% uw PASS | LL PL PI TEST [ [ ® c COMMENTS
NO. {ft} TYPE perft. |GROUP pcf #200 % % % TYPE deg. psi deg. psi
Peak Residual
J No Recovery
K No Recovery
La 60.5-61.0 CMS 318 899 cu
Lb 61.0-615 CMS SM 285 904 320 23 | NP | NP 0C,G=2697
Ma 655-66.0 CMS 119
Mb 66.0-665 CMS SC-SM| 199 | 1056 | 21.0 25 20 5
700-715 SPT SP-SM{| 200 57 19 | NP | NP
O 75.0-765 SPT 32 Ch
800-815 SPT SC-SM| 228 30.0 27 20 7
Qa 85.5-86.0 CcMS 35.3 842 cu
Gb 86.0-86.5 CMS CH 341 95.7 72 23 49 H G=2762
Ra 90.0-90.5 CMS 36.2 836 cu
CMS = Caliiomia Modified Sampler 2.42* ID U = Unconfined Compressive H = Hydrometer CM = Compaction
SPT = Standard Penetration 1.38" ID UU = Unconsolidated Undrained S = Sieve £ = SwellPressure on Expansive Soils

CS = Conlinuous Sampla 3.23° ID
RG = Rock Core

PB = Pitcher Barrel

CS5S = Calif. Split Spoon 2.42° 1D
CPT = Cone Penetration Test

TP = Test Pil

P = Pushed, not driven

R = Refusal

Sh = Shelby Tube 2.87° ID

CD = Consoclidated Drained

Cu) = Consolidaled Undrained
08 = Direcl Shear

@ = Friction

C = Cohesion

N = No. of blows per f., sampler

N = Field SPT

N = {Neso)(0.62)

* = Average of subsamples

G = Spedific Gravity
PI = Plasticity Index
LL = Liquid Limil
PL = Plaslic Uimit
NP = Non-Plaslic
0OC = Consolidation
Ch = Chemical
RV =R - Value
MD = Moisture Densily

SL = Shrinkage Limil

UW= Unit Weight

W = Moisture Content

K = Permeability

C = Organic Content

D = Dispersive

RQD = Rock Qualily Designation
X = X-Ray Defraction

HCpot = Hydro-Collapse Potentia!




SUMMARY OF RESULTS
N.D.O.T. GEOTECHNICAL SECTION

EA/Cont # 74122 Job Description  B-2B on SR 396
Boring No. V-1 Elevation {ft) 4004 Station "P" 230 + 00, 16.5' Rt. Date 9/24/2018
SAMPLE SAMP- N DRY % STRENGTH TEST
SAMPLE DEPTH LER BLOWS SOIL W% uw PASS LL PL Pl TEST L) c ¢ C COMMENTS
NO. {ft) TYPE perft. | GROUP pef #200 % % % TYPE deqg. psi deg. psi
Peak Residual
Rb $0.5-91.0 cMs CH 345 85.7 68 | 23 | 45
Rc 91.0-91.5 CMS 35.0 84.4 cu
Sa 95.0-65.5 CMS 32.7 88.0 cu
Sb 95.5-08.0 CMS CH 355 825 99.6 62 23 39 0C,G=2717
Sc 96.0-96.5 CMS 356 84.3 cu
Ta 105.5 - 106.0 CMS 38.0 81.4 cu
Tb 106.0- 106.5 CMS CH 36.6 924 86 18 68 H G=2.738
Ua 115.0- 1155 CMS 40.5 78.9 Ccu
Ub 115.5 - 116.0 CMS CH 38.1 816 | 1000 | 55 20 35 0C,G=2748
Uc 116.0- 116.5 CMS 385 829 Cu
CMS = Cakfomia Modified Sampler 2.42° ID U = tUnconfined Compressive H = Hydrometer CM = Compaction
SPT = Slandard Penetralion 1.28" 1D UL = Unconsolidated Undrained S = Sleve E = Swell'Presswe on Expansive Soils
CS = Continuous Sample 3.23° 1D CD = Consolidated Drained G = Spectfic Gravity 5L = Shrinkage Limit
RC = Rock Core CU = Consolidated Undrained PI = Plasticity Index Uws= Unil Weighl
PB = Pilcher Barel DS = Direct Shear LL = Liquid Umit W = Maisiure Conrlent
CSS = Cald. Sphit Spoon 2.42° 1D @ = Friction PL = Ptastic Limit K = Permeability
CPT = Cona Penetration Tesl C = Cohesion NP = Non-Plastic O = Organic Content
TP = Tesl Pil N = No. of blows per It., sampler OC = Consolidation D = Dispersive
P = Pushed, not driven ' Ch = Chemical RQD = Rock Quality Designation
R = Refusal N = Field SPT N = (N, )(0.62) RV =R - Value X = X-Ray Defraction

Sh = Shelby Tube 2,87 1D

* = Average of subsampies

MD = Moisiure Density

HCpol = Hydro-Collapse Potential




Particle Size Distribution Report

£ €5 €£5s . 2 ssge g 8%§
0o " N - wm N5 * ¥ ¥ 3 =* 3
100 R T A =t
I | [ IO I [ | I I oIl
| | | (I [] Ll | | | [
50 . !
B I (111 [N+ q[d
IR N PN ]
g0 T T O L ] A L
| | N O | | | >\ I
70 Lt Lol i I AN A
I B TIERE !\|
o | ! [ | i | | | |
S &0 T T TN
T il NN ] IfW
= I | Lih 1l | | | R T 1 £
50 .
@ e o T I REE I
| | [ T ! i I [ I I
G 40 — b = =t
. b | N . | | ' Iaf
[ | L 1 | | | | L
30 T T | IR
| | bl i | | | | PO
20 } f i f i Tt
| | [ |1 i | | | | Il
| | [ | | ! f I
10 IO o T T T
| [ [ T I | [ | | I
0 ! 1 i Ll i ! 1 1 1Al
100 10 0.1 0.01 0.001
GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT |  %cLay uscs AASHTO PL | LL
o 0.0 0.0 1.8 98.2 CH A-7-6(32) | 23 | 52
m] 0.0 0.0 0.7 993 CH A-7-6(40) | 22 | 58
A 0.0 0.5 45.7 53.8 CL-ML A-4(0) 17 | 21
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
m:izh:s o O A nl.;r'r;ger o o A O fnt clay
3/8" 100.0 #4 99.5
#10 99.1 O fat clay
#16 100.0 | 100.0 98.9
#40 99.9 99.9 97.6 )
#50 99.8 99.8 93.8 | |4 sandysilly clay
#100 99.3 99.6 76.1
#200 98.2 99.3 53.8
GRAIN SIZE REMARKS:
Dsg 0.0908 o]
D3p
Dig B
COEFFICIENTS
(o7 a
Cu
O Source of Sample: V-1 Depth: 11.0'- 11,5 Sample Number: Bb
0 Source of Sample: V-1 Depth: 16.0' - 16.5' Sample Number: Ca

& Source of Sample: V-1

Depth: 21.0"- 21.5'

Sample Number: Db

NEVADA

DEPARTMENT OF
TRANSPORTATION

Project No.. EA 74122

Client: K, Jermstad
Project: B-28 on SR 396

_Figure




Particle Size Distribution Report

c £ & = c £ B 2 o o o o (-] 8 3 8
e = mE -ox w5 5 Y23 8 5z ¢
100 T T T 71 o g —— S 1
| | P | | [ | (IR ‘\‘C\
90 | i | I [ | | Ll 1 th
| | ELE TN | [ [
| | S N . \ | | [ | N
80 | I T | I T 1T T T q
| I S I I | ! | [ I\
70 | I [ AR i 1 I A
R I R AT TN RERERII
cz U RN dl L] (]
S 60 1 (e i I
[T | I [ (. | \ \K n | [ A
E o a T T T LN Ll g
i o Clo e T H | \
| I (I IR (I [ | I b fl
40 | L A Xt —t—iHt 2
a. e fe o H W il \
| | I T | LN | [ I \
* T CUTTT : ] \o
| ! (T I | | i \ FL oI
20 ¢ f —=—t i f i f it
| | LI T I I | | | |
10 I | Ll | | [
| [ (R I | | K‘__‘.L
NN R NEQ f) T _
1) ! ] 1 L b P b ! ! ! ! L allh
100 10 1 0. 0.01 0.001
GRAIN SIZE - mm., '
+3" % GRAVEL % SAND % SILT % CLAY UsCs AASHTO PL | LL
O 0.0 0.0 3.0 65.5 31.5 CL A-6(14) 19 33
m] 0.0 35.8 58.1 6.1 SP-SM A-1-a NP 15
A 0.0 25.5 69.0 5.5 SP-SM A-1-b NP 16
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
I O lean cl
n:'!zl:s o O A l'll.lsl;:el’ o o A ean clay
3/4" 100.0 100.0 #4 100.0 64.2 74.5
/2" 94.8 95.3 #10 98.3 47.8 55.8 O poorly graded sand with silt and gravel
3/8" 90.2 91.6 #16 41.8 449
#40 97.9 27.3 26.0 L
#50 17.9 17.5 A poorly graded sand with silt and gravel
#100 97.7 8.8 7.6
#200 97.0 6.1 5.5
GRAIN SIZE REMARKS;
Dgo | 0.0054 | 4.1489 | 2.4620 o
D3g 0.0019 | 0.4778 | 0.5103
D1g 0.1783 | 0.1928 =
COEFFICIENTS
o 0.31 0.55 4
Cy 23.28 12.77
© Source of Sample: V-1 Depth: 26.0' - 26.5' Sample Number: Eb
8 Source of Sample; V-1 Depth: 30.0'- 31.5 Sample Number: F
A Source of Sample: V-1 Depth: 35.0' - 36.5' Sample Number: G
NEVAD A Client: K. Jermstad

DEPARTMENT OF
TRANSPORTATION

Project: B-28 on SR 396

Project No.: EA 74122

Egure




Particle Size Distribution Report

e c g c¥ = 5 =1 o oo o B8 %8
© o o2 =x »8 3z E g ed &8 232 ¢
100 | T | T i T TN T T 0
I | [\ W | | | LoaH
90 | | 11 Il 1 ANt
| | || Pl [ I Il T
| | LRI | I ! | Il
80 ] 1 L | i T 1T IEL
| | | |1 I\ | | | | | 2\ Iy
| I RN I ! Al
70
| | BERERR-11IN IRE AR
g | | 11 [ i | | (AR
Y eo ! T it f 1 L YL
[T i I [ | | | | | |
E s I I Lo L BRIND | | VA
] [ | e 1 N | ffe] o N
3] NI RIR IR \ LR
L L 1 Il L L \ L i 1 L i 1 F
w40 f ; [t I [ Oy ; Tttt
e ! . | W pr]r y\
L 1 10 O 0
] N I (I | | | | [ RN
I N U (I | | | | | [l
20 ! f =ttt i NN f—t—T——hrtt
| | B [ | % | | | [ 1
10 [ | I O | | | | | AL
T | m\ﬁ:& NI
i | q’ minn®
0 ! ! ! ! ! ! s ul 1 T -
100 70 : 0.4 0.01 5,009
GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT |  %cLaY USCS AASHTO PL | LL
o 0.0 64.8 31.0 42 GP A-2-6(0) 16 | 27
o 0.0 68.5 30.6 0.9 GW ;
A 0.0 0.0 68.0 32.0 SM A-2-40) | NP | 23
SIEVE PERCENT FINER SIEVE PERCENT FINER Malerial Description
i d 1 wi
|nsq£:s o o A m.nsrirzn:er o O A O poorly graded gravel with sand
1" 100.0 #4 35.2 31.5
3/4" 100.0 89.3 #10 19.0 15.4 {1 well-graded gravel with sand
12" 77.2 65.8 #16 13.7 10.5
3/8" 67.4 52.8 #40 8.1 4.7 _
#50 6.9 29 | 1000 | |4 silysand
#100 53 1.3 77.1
#200 4.2 0.9 32.0
GRAIN SIZE [REMARKS:
Dgg | 7.9818 | 11.3163 | 0.1117 0
Dap | 4.0690 | 4.4717
Dig 0.6670 | 1.0963 o
COEFFICIENTS
Cc 3.1 1.61 4

Cy 11.97 | 1032

O Source of Sample; V-1
O Source of Sample: V-1
4 Source of Sample: V-]

Depth: 40.0' - 41.5 Sample Number; H
Depth: 45.0' - 46.5' Sample Number: [
Depth: 61.0'- 61.5' Sample Number: Lb

NEVADA Client: K. Jermstad
DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION

Project No.: I_E_A 74122 Figure




Particle Size Distribution Report
£ c £ i g E E f; = e o o o g g 8
@ PRI, SR 3 * 23 &8 72 &
100 T | T 11 W 1 I N ERRIRAL
| | 11N TETY | I
90 | | Ll | | | [ o | A A
| | | | | [ ! TR R
| | i1 IN*-J&.\ N [ ! R
80 I | T T T TSSO T T T
1 | (e | \3\ ( r\ EL oo
20 { | [ | { 1l
T e T QU1 \ 1 []]
14 | I [ | | | [
2 e N3 e R R NN
i SR IE BRI NI ] X I
= | | [ | R | | e | |10
50
é O T h N | N[ [T
| I I | | | I\
& 0 — NN
e 1 l I | n ‘# | I\
” C L e SAL L LY,
i | IR | | | \ li
| | I I | | | 1IN
20 i t — 1t I ] =Y—t+=—tr1t
{ | [ | | | | [
oy | [N i
10 C T | T T T
i | [ [ | | | 1
0 ] ) v Ll Ll ] 1 ) ] i dih
100 10 1 0.1 0.01 0.007
GRAIN SIZE - mm. '
+3" % GRAVEL % SAND % SILT |  %cLar USCS AASHTO PL | LL
o} 0.0 17.9 61.1 21.0 SC-SM A-l-b 20 | 25
o 0.0 3.4 90.9 5.7 SP-SM A-1-b NP | 19
A 0.0 6.1 63.9 30.0 SC-SM A-2-4{0) 20 27
SIEVE PERCENT FINER SIEVE PERCENT FINER M@LMM_
in:_;:s ) o A m;rinz:er o O A O silty, clayey sand with gravel
3/4" 100.0 100.0 #4 82.1 96.6 93.9
172" 90.3 98.8 #10 74.6 80.6 88.5 O poorly graded sand with silt
3/8" 85.1 100.0 97.4 #16 68.3 60.8 85.0 ;
#40 50.4 33.6 75.7 .
#50 | 468 [ 307 | 717 | |4 s, clayeysond
#100 34.7 114 51.8
#200 21.0 5.7 30.0
GRAIN SIZE [REMARKS;
Dgg 0.7465 | 11570 | 0.1922 o
Dap | 0.1184 | 0.2876
D1p 0.1399 m}
COEFFICIENTS
Cc 0.51 8
Cy 8.27
O Source of Sample: V-1 Depth: 66.0' - 66.5' Sample Number: Mb
O Source of Sample: V-1 Depth: 70.0' - 71.5' Sample Number: N
A Source of Sample: V-1 Depth: 80.0'- 81.5' Sample Number: P
NEVADA Client. K. Jermstad
DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION Project No: EA 74122 Figure




Particle Size Dis

tribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL
o 0.0 0.0 4.3 48.4 47.3 CH A-T-6(54) 23 72
0 0.0 0.0 0.0 100.0 CH A-7-6(52) | 23 | 68
A 0.0 0.4 0.0 99.6 CH A-7-6(45) 23 62
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
i I
m:;:s o o A m;rirzl:er o o A O fat clay
3/8" 100.0 #4 100.0 99.6
#10 95.9 99.6 O fat clay
#16 99.6
#40 95.9 99.6
#50 99.6 A fat clay
#100 95.9 99.6
#200 95.7 1000 99.6
GRAIN SIZE REMARKS:
Dgo 0.0043 e}
D3p
D1g o
< COEFFICIENTS
Cc =
Cl.l
O Source of Sample: V-1 Depth: 86.0' - 86.5' Sample Number: Qb
O Source of Sample: V-1 Depth: 90.5' - 91.0/ Sample Number: Rb
A Source of Sample: V-1 Depth: 95.5' - 96.0' Sample Number: Sb
NEVADA Client: K. Jermstad
DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION Project No.. EA 74122 Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY uscs AASHTO | PL | LL
o 0.0 0.0 7.6 31.9 60.5 CH A-7-6(69) | 18 | 86
] 0.0 0.0 0.0 100.0 CH A-7-6(39) | 20 | 55
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Descriplion
i fat cl
nsgll;:s o o m::'rz\t;er o o O fat clay
#4 100.0
#10 92.9 O fat clay
#40 92.7
#100 92,5 | 100.0
#200 924 | 100.0
GRAIN SIZE [REMARKS:
Dgo | 0.0020 o
D3p
Dyp O
COEFFICIENTS
Ce
Cy

© Source of Sample: V-1
O Source of Sample: V-1

Depth: 106.0' - 106.5'
Depth: 115.5'- 116.0°

Sample Number: Tb
Sample Number: Ub

NEVADA
DEPARTMENT OF
TRANSPORTATION

Project No.: EA 74122

Client: K. Jermstad
Project: B-28 on SR 396

Figure




CONSOLIDATION TEST REPORT

Project: B-28 on SR 396

Source of Sample: V-1 Depth: 11.0'-11.5' Sample Number: Bba

NEVADA DEPARTMENT OF TRANSPORTATION
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Applied Pressure - tsf
Natural Dry Dens Overburden P Initial Void
) LL Pl |Sp. Gr. C C (& .
Saturation| Moisture (pcf) R (tsf) (tsf) = J Ratio
92.5% 42.5% 75.1 52 29 2.688 0.6 1.6 0.30 1.235
MATERIAL DESCRIPTION UsSCSs AASHTO
fat clay CH A-7-6(32)
Project No. EA 74122 Client: K. Jermstad Remarks:

Figure




CONSOLIDATION TEST REPORT
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Applied Pressure - ts
Natural Dry Dens Overburden P Initial Void
"] LL Sp. Gr. c h
Saturation| Moisture | {pcf) PLISP-Crl ™ hen (ts) Co | & Ratio
93.3 % 40.5 % 77.4 52 29 | 2.688 0.6 3.0 0.31 1.168
MATERIAL DESCRIPTION UsCs AASHTO
fat clay CH A-7-6(32)
Project No. EA 74122 Client: K. Jermstad Remarks:
Project: B-28 on SR 396
Source of Sample: V-1 Depth; 11.0'-11.5' Sample Number: Bbb
NEVADA DEPARTMENT OF TRANSPORTATION
Figure




CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens Overburden P Initial Void
" | LE Pl | Sp. Gr. c h
Saturation| Moisture (pch p. Gr (tsf) tsf) Ce Cr Ratio
98.1 % 434 % 774 58 36 2,747 0.3 2.5 0.34 1.214
MATERIAL DESCRIPTION USCs AASHTO
fat clay CH A-7-6(40)

Project No. EA 74122 Client: K. Jermstad Remarks:

Project: B-28 on SR 396

Source of Sample: V-1 Depth: 16.0' - 16.5'

Sample Number: Caa

NEVADA DEPARTMENT OF TRANSPORTATION

Figure




CONSOLIDATION TEST REPORT

Project: B-28 on SR 396

Source of Sample: V-1 Depth; 16.0' - 16.5' Sample Number: Cab

NEVADA DEPARTMENT OF TRANSPORTATION
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Applied Pressure - tsf
Natural Dry Dens Overburden P Initial Void
: LL . Gr. c .
Saturation| Moisture {pcf) US| bie (tsf) {tsf) Ce s Ratio
97.4 % 43.1 % 774 58 36 2.747 0.8 2.8 0.35 1.215
MATERIAL DESCRIPTION Uscs AASHTO
fat clay CH A-7-6(40)
Project No. EA 74122 Client: K. Jermstad Remarks:

Figure




0.86

CONSOLIDATION TEST REPORT

0.82

0.78

074

0.70

0.66

Void Ratio

0.82

0.58

0.54 T T—

0.50

0.46

0.1

Applied Pressure - tsf

Natural

Saturation

Moisture

Dry Dens.
{pcf)

LL | PI

Sp. Gr.

Overburden

(tsf)

Pe
(tsf)

Initial Void
Ratio

96.4 %

27.1 %

97.2

21 4 2.765

1.1

2.4

0.17

0.776

MATERIAL DESCRIPTION

uscs

AASHTO

sandy silty clay

CL-ML

A-4(0)

Project No. EA 74122

Client: K. Jermstad

Project: B-28 on SR 396

Source of Sample: V-1

Depth: 21.0'-21.5'

Sample Number: Db

NEVADA DEPARTMENT OF TRANSPORTATION

Remarks:

Figure




CONSOLIDATION TEST REPORT

NEVADA DEPARTMENT OF TRANSPORTATION
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Applied Pressure - tsf
Natural Dry Dens Overburden P Initia! Void
"] LL | PI |Sp.Gr. " )
Saturation| Moisture {pcf) b[Sp-cr {tsf) (tsf) Cc S Ratio
974 % 354 % 85.1 23 NP | 2.697 3.1 29 0.25 0.979
MATERIAL DESCRIPTION uscs AASHTO
silty sand SM A-2-4(0)

Project No. EA 74122 Client: K. Jermstad Remarks:
Project: B-28 on SR 396
Source of Sample: V-1 Depth: 61.0'- 61.5' Sample Number: Lb

Figure




CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens. Overburden P Initial Void
L | . Gr. c C .
Saturation] Moistare | (Pch) ol e s S (tsf) c | G Ratio
95.4% 39.2% 80.1 62 39 2.717 4.8 10.1 0.42 1.116
MATERIAL DESCRIPTION Uscs AASHTO
fat clay CH A-7-6(45)

Project No. EA 74122 Client: K. Jermstad Remarks:

Project: B-28 on SR 396

Source of Sample: V-I

Depth: 95.5' - 96.0"

Sample Number: Sb

NEVADA DEPARTMENT OF TRANSPORTATION

Figure




CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens Overburden P Initial Void
| LL . Gr. c :
Saturation| Moisture {pch) FUN (SRR (tsf) (tsf) Ce Cr Ratio
94.8% 40.8 % 78.6 55 35 2,748 5.8 11.1 .44 1.182
MATERIAL DESCRIPTION uscs AASHTO
fat clay CH A-7-6(39)
Project No. EA 74122 Client: K. Jermstad Remarks:

Project: B-28 on SR 396

Source of Sample: V-1

Depth: 115.5'- 116.0'

Sample Number: Ub

NEVADA DEPARTMENT OF TRANSPORTATION

Figure




SUMMARY OF RESULTS
N.D.O.T. GEOTECHNICAL SECTION

EAICont # 74122 Job Description B-28 on SR 396
Boring No. V-2 Elevation {ft} 4004 Station "P" 232 + 59 Date 10/31/2018
SAMPLE SAMP- N DRY % STRENGTH TEST
SAMPLE DEPTH LER BLOWS SOIL W% uw PASS LL PL PI TEST [ C ® [ COMMENTS
NO. (ft} TYPE perft. |GROUP pcf #200 % % % TYPE deg. psi deg. psi
Peak Residual
A 40-55 SPT SC 17.3 42.8 27 18 9
B 8.0-95 SPT SM 26,6 396 20 17 3
Ch 17.5-18.0 CMS CL 293 | 1023 | 823 7 17 10 oC
Cc 18.0-185 CMS UuU, G=2642
Db 225-23.0 CMS CL 28.4 921 945 3 15 16 H, OC
Dc 230-235 CMS DS 32 07 30 0.9
Eb 28.5-29.0 CMS Uy, G =2.621
Ec 280-295 CMS CL-ML| 29.9 91.2 50.9 22 18 4 H, OC
Fb 305-310 CMS DS 35 2.3 31 1.6
Fc 315-320 CMS SM 26.3 929 255 21 NP | NP oC
G 320-335 SPT SP-SM| 138 5.0 18 | NP | NP
H 340-355 SPT SP-SM| 126 5.5 17 | NP | NP
CMS = Califomia Modified Sampler 2.42° ID U = Unconfined Compressive H = Hydromeler CM = Compaction
SPT = Standard Penelration 1.38" ID UU = Unconsalidaled Undrained § = Sieve E = SweilPressura on Expansive Soils
CS = Continvous Sample 3.23" ID CD = Consolidated Drained G = Specific Gravity 5L = Shrinkage Limit
RC = Rock Core CU = Consolidated Undrained Pi = Plasticily Index UwW= Unit Weight
PB = Pilcher Bamrel DS = Direct Shear LL = Liquid Limit W = Moisture Conlent
CSS5 = Calif. Split Spoon 2.42° 1D ® = Friction PL = Plastic Limil K = Permeability
CPT = Cone Penetration Tesl C = Cohesion NP = Non-Plastic 0 = Organic Content
TP = Tast Pit N = No, ol blows per fl,, sampler OC = Consolidation D = Dispersive
P = Pushed, not diven - Ch =Chemical RQD = Rock Quality Designalion
R = Refusal N = Field SPT N = (M. }{0.62) RV =R - Value X = X-Ray Defraction
Sh = Shelby Tube 287 ID MD = Moislure Density HCpot = Hydro-Colfapse Patential

* = Average of subsamples




SUMMARY OF RESULTS
N.D.O.T. GEOTECHNICAL SECTION

EA/Cont # 74122 Job Description B-28 on SR 396
Boring No. V-2 Elevation (ftf) 4004 Station "P" 232 + 59 Date 10/31/2018
SAMPLE SAMP- N DRY % STRENGTH TEST
SAMPLE DEPTH LER BLOWS SOIL W% uw PASS LL PL PI TEST ® [¥] P Cc COMMENTS
NO. (ft) TYPE perft. | GROUP pef #200 % % % TYPE deq. psi deg. psi
Peak Residual
la 38.0-385 CMS 756 547 Uu, G=2589
I 38.5-39.0 CMS CH 716 55.4 98.8 58 286 32 E
le 39.0- 395 CMS CH 69.1 56.8 98.1 62 26 36 H,OC
Ja 43.0-435 CMS cu
Jb 435-440 CMS CL 549 65.0 710 | 48 | 21 27
Jc 440-445 CMS CU, G=2640
Kb 48.5-49.0 CMS 46.7 736
Kc 490-495 CMS CL 49.2 710 | 872 | 36 20 16 oC
Lb §6.5-57.0 CMS
Lc 570-575 CMS SP 178 | 1117 20 19 | NP | NP
Mb 64.5-65.0 CMS
Mc 65.0-65.5 CMS SC-SM) 134 | 1143 | 223 23 19 4 oC
CMS = Califomia Modified Sampler 2.42" ID U = Unconfined Compressive H = Hydromeler CM = Compaction
SPT = Standard Penatralion 1.38" ID UU = Unconsolidated Undrained S = Sieve E = Swel/Pressure on Expansive Soils
CS5 = Continuous Sampla 3 23" 10 CD = Consolidated Orained G = Specific Gravity 5L = Stwinkage Limit
RC = Rock Core CU = Consolidaled Undrained Pl = Plasticity index UW= Unit Weight
PB = Pitcher Bamel DS = Direct Shear Lt = Liqued Limit W = Moisture Content
CS5 = Calit. Spit Spoon 2.42° 1D @ = Friction PL = Ptastic Limit K = Permeabitity
CPT = Cong Penetration Test C = Cohesion NP = Non-Plastic O = Organic Conlent
TP = Test Pit N = No. of blows per ft,, sampler OC = Consolidalion D = Dispersive .
P = Pushed, not driven : Ch = Chemical RQD = Rock Quality Designation
R = Refusal N = Field SPT N = (N, H0.62) RV =R - Value X = X-Ray Defraction

Sh = Shelby Tube 2.87" ID

* = Average of subsamples

MD = Maisture Density

HCpot = Hydro-Collapse Polenlial




SUMMARY OF RESULTS
N.D.O.T. GEOTECHNICAL SECTION

EA/Cont # 74122 Job Description  B-28 on SR 386
Boring No. V-2 Elevation (ft) 4004 Station "P" 232 + 59 Date 10/31/2018
SAMPLE SAMP- N DRY % STRENGTH TEST
SAMPLE DEPTH LER BLOWS SOIL W% Uw PASS LL PL Pl TEST (0] C i c COMMENTS
NO. (R) TYPE perft. JGROUP pef #200 % % % TYPE deg. psi deg. psi
Peak Residual
N 720-735 SPT SM 26.5 225 24 22 2
o) 80.0-81.5 SPT SP-SM| 168 111 18 | NP | NP
P B8.0-89.5 SPT CH 40.0 a7.5 63 23 40
Qa 968.5-97.0 CMS
Qb 97.0-975 CMS CH | 374 | 772 | 938 | 71 | 23 | 48 H, OC
CMS = Califomia Modified Sampler 2427 1D U = Unconfined Compressive H = Hydrometer CM = Compaction
SPT = Slandard Penatration 1.38° ID UU = Unconsolidated Undrained S = Sieve E = Swell'Pressure on Expansive Soils

C5 = Continuous Sample 323" ID
RC = Rack Corg

PB = Pitcher Barrel

€S5S = Calif. Split Spoon 2.42° ID
CPT = Cone Penetration Test

TP = Test Pil

P = Pushed, not driven

R = Refusal

Sh = Shethy Tube 287" 1D

CD = Consclidated Drained

CU = Consolidaled Undrained
DS = Direct Shear

© = Friction

C = Cohesion

N = Na. of blows per fl.. sampler

N = Field SPT N = (Npee K082}

* = Average of subsamples

G = Specific Gravity
Pl = Piasticity Index
LL = Liquid Limi
PL = Plastic Limit
NP = Non-Plastic
0C = Consofidation
Ch = Chemical
RV =R - Value
MD = Moisiure Density

SL = Shrinkage Limil

Uw= Linit Weight

W = Moisture Content

K = Permeability

0 = Onganic Content

D = Dispersive

RQD = Rock Quatity Designation
X = X-Ray Defraction

HCpot = Hydro-Collapse Polential
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GRAIN SIZE - mm.
+3* % GRAVEL % SAND % SILT I % CLAY Uscs AASHTO PL LL
o 0.0 10.0 47.2 42.8 SC A-4(1) 18 27
{m] 0.0 4.4 56.0 39.6 SM A-4(D) 17 20
fa 0.0 0.0 17.7 82.3 CL A-4(6) 17 27
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inchsﬁ:s o o A nusﬂl;ar o O A O clayey sand
3/4" 100.0 #4 90.0 95.6
172" 100.0 95.6 #10 76.9 95.0 100.0 O silty sand
3/8" 98.4 95.6 #16 70.1 94.6 99.6
#40 59.4 92.2 98.6 .
#50 55.8 88.3 98.3 A lean C]ﬂy with sand
#100 48.5 56.7 94.7
#200 42.8 39.6 823
GRAIN SIZE REMARKS:
Dgo | 0.4534 | 0.1614 ©
D3g
Dqo £
COEFFICIENTS
Cc 4
CU
O Source of Sample; V-2 Depth: 4.0' - 5.5' Sample Number: A
O Source of Sample: V-2 Depth: 8.0' - 9.5' Sample Number: B
& Source of Sample; V-2 Depth: 17.5'- 18.0' Sample Number: Cb
NEVADA Client: K. Jermstad
DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION Project No.: EA 74122 Fiqure




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY UsScs AASHTO PL LL
O 0.0 0.0 5.5 69.6 249 CL A-6(14) 15 | 31
m] 0.0 0.0 49.1 40.3 10.6 CL-ML A-4(0) 18 22
fa) 0.0 0.0 74.5 25.5 SM A-2-4(0) NP | 21
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
i ol |
msqllz'l:s o o A nusgtem o o A ean clay
#4 100.0 100.0
#10 99.2 100.0 0O sandy silty clay
#16 100.0
#40 98.7 99.6 99.8 ,
#50 99.3 4 silty sand
#100 97.3 80.6 62.7
#200 94.5 50.9 25.5
GRAIN SIZE REMARKS:
Dgg | 0.0111 | 0.0940 | 0.1436 o
Dag 0.0029 | 0.0251 | 0.0821
Dip 0.0018 o
COEFFICIENTS
(o5 3.82 C
Cy 53.65
© Source of Sample: V-2 Depth: 22.5' - 23.0" Sample Number: Db
O Source of Sample: V-2 Depth: 29.0"' - 29.5 Sample Number: Ec
& Source of Sample: V-2 Depth: 31.5'- 32.0 Sample Number; Fc
NEVAD A Client: K. Jermstad
DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION

Project No.: [.-ZA 74122 Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT | % CLAY UsSCs AASHTO PL LL
o 0.0 19.6 75.4 5.0 SP-SM A-1-b NP 19
o 0.0 28.8 65.7 3.5 SP-5M A-1-b NP 17
I} 0.0 0.0 1.2 98.8 CH A-7-6(37) 26 58
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
i be (o] f ded sand with silt and |
m:g:s o o A nuszer o o A poorly graded sand with silt and grave
£.5" 100.0 #4 804 71.2
" 88.0 100.0 #10 65.1 55.7 [ poorly praded sand with silt and gravel
3/4" 88.0 96.0 #16 53.1 48.0 100.0
12" 88.0 91.3 #40 259 31.0 99.9
3/8" 869 | 86.8 #50 161 | 209 | 99.8 || fatclay
#100 7.3 83 99.3
#200 5.0 5.5 98.8
GRAIN SIZE REMARKS:
Dgo 1.5828 | 2.6225 o
Dap 0.4882 | 0.4099
Dig | 02095 | 0.1745 D
COEFFICIENTS
Ce 0.72 0.37 =
cy 7.55 | 15.03
O Source of Sample: V-2 Depth: 32.0' - 33.5' Sample Number: G
0 Source of Sample: V-2 Depth: 34.0' - 35.5' Sample Number: H
4 Source of Sample: V-2 Depth; 38.5' - 39.0' Sample Number: Ib
NEVADA Client: K. Jermstad
DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION Project No.. EA 74122 Fiqure




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY uscs AASHTO | PL | LL
o) 0.0 0.0 1.9 67.2 30.9 CH A-7-6(41) | 26 | 62
o 0.0 0.0 29.0 71.0 CL A-7-6(18) | 21 | 48
a 0.0 0.0 12.8 87.2 CL A-6(14) 20 | 36
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
i O fatcl
nsq;:s o o A nl.lsrgger o o A at clay
#4 100.0 100.0 100.0
#10 98.7 99.9 99.9 O lean clay with sand
#16 98.1 99.8
#40 98.6 87.5 99.3
#50 820 | 986 ||&leanclay
#100 98.4 74.4 94.0
#200 98.1 71.0 87.2
GRAIN SIZE [REMARKS;
Dgo 0.0063 o)
Dag 0.0019
D1g a
COEFFICIENTS
Ce C
cl.l
O Source of Sample: V-2 Depth: 39.0'- 39.5' Sample Number: Ic
O Source of Sample: V-2 Depth: 43.5' - 44.0¢ Sample Number: Jb
& Source of Sample: V-2 Depth: 49.0' - 49.5' Sample Number: Kc
NEVAD A Client: K. Jermstad
DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION Project No.. EA 74122 Figure




Particle Size Distribution Report

DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION Project No.. EA 74122 _Figure _
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT I % CLAY USCS AASHTO PL LL
o] 0.0 i.l 96.9 2,0 Sp A-l-b NP | 19
 [m] 0.0 17.3 60.4 22.3 SC-SM A-2-4(0) 19 {.23
A 0.0 0.0 77.5 22.5 SM A-2-4(0) 22 | 4
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
(o] 1 ded sand
in;;l:s o a A nusril;:er o o A poorly graded san )
3/4q" 100.0 #4 98.9 82.7 100.0 :
172" 97.6 #10 93.1 70.2 99.8 [ silty, clayey sand with gravel
3/8" 100.0 93.9 - #16 79.5 63.9 99.7
#40 43.6 52.8 99.3 .
#50 310 | 500 | 99.1 | [&siltysand
#100 104 40.0 82.2
#200 2.0 223 22.5
GRAIN SIZE REMARKS:
Dgo 0.6655 | 0.8517 | 0.1108 o
Dag 0.2918 | 0.0993 | 0.0808
D10 0.1469 o
COEFFICIENTS
Cc 0.87 4
Cy 4,53
O Source of Sample: V-2 Depth: 57.0" - 57.5' Sample Number: Lc
O Source of Sample: V-2 Depth: 65.0' - 65.5' Sample Number: Mc
A Source of Sample; V-2 Depth; 72.0' - 73.5' Sample Number: N
NEV ADA Client: K. Jermstad




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT | % CLAY USCS AASHTO PL LL
o] 0.0 25.2 63.7 11.1 SP-SM A-1-b NP 18
w] 0.0 0.0 2.5 97.5 CH A-7-6(45) 23 63
A 0.0 0.0 6.2 36.4 I 574 CH A-7-6(51) 23 71
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
[ | ded ith silt and ]
m;:;:s o O A nl.ls?;l;er o O A © poorly graded sand with silt and gravel
34" 100.0 #4 74.8 100.0 100.0
1/2" 88.1 #10 62.6 99.6 93.9 O fat clay
3/8" 85.3 100.0 #16 559 99.4
#40 43.6 08.7 93.9
#50 372 | 985 4 fat clay
#100 18.9 97.9 93.9
#200 1.1 97.5 93.8
GRAIN SIZE [REMARKS:
Dgo 1.6354 0.0023 o
Dap 0.2285
D1g =
COEFFICIENTS
Cc a
Cy
© Source of Sample: V-2 Depth: 80.0' - 81.5' Sample Number: O
{1 Source of Sample: V-2 Depth: 88.0' - 89.5 Sample Number: P
A Source of Sample: V-2 Depth: 97.0' - 97.5' Sample Number: Qb
NEVAD A Client: K, Jermstad
DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION Project No.. EA 74122

Figure




CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens Overburden P Initial Void
B Pl |Sp. Gr. c h
Saturation| Moisture | (pch) : P-Grl ™ itsfy (tsh) Cc | & Ratio
98.7 % 293 % 93.1 27 i0 2.674 0.9 0.2 0.04 0.793
MATERIAL DESCRIPTION uscs AASHTO
lean clay with sand CL A-4(6)
Project No. EA 74122 Client: K. Jermstad Remarks:
Project: B-28 on SR 396
Source of Sample: V-2 Depth: 17.5'- 18.0° Sample Number: Cb

NEVADA DEPARTMENT OF TRANSPORTATION

Figure




CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens Overburden P Initial Void
) L| Pi |Sp Gr c h
Saturation| Moisture {pcf) L A (tsh) (tsf) Ce Cr Ratio
96.9 % 30.0% 924 31 16 2.734 1.1 2.1 0.20 0.847
MATERIAL DESCRIPTION Uscs AASHTO
lean clay CL A-6(14)

Project No. EA 74122 Client: K. Jermstad Remarks:
Project: B-28 on SR 396
Source of Sample: V-2 Depth: 22.5' - 23.0' Sample Number: Db

NEVADA DEPARTMENT OF TRANSPORTATION

Figure




CONSOLIDATION TEST REPORT

NEVADA DEPARTMENT OF TRANSPORTATION
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Applied Pressure - tsf
Natural Dry Dens Overburden P Initial Void
| LL [ PI |Sp. Gr. \ :
Saturation| Moisture (pch) p. or (tsf) (tsf) Ce Cr Ratio
98.3% 314 % 90.4 22 4 2.696 1.5 2.1 0.21 0.861
MATERIAL DESCRIPTION Uscs AASHTO
sandy silty clay CL-ML A-4(0)
Project No. EA 74122 Client: K. Jermstad Remmarks:
Project: B-28 on SR 396
Source of Sample: V-2 Depth: 29.0' - 29.5' Sample Number: Ec

Figure




CONSOLIDATION TEST REPORT

Source of Sample; V-2

Project: B-28 on SR 396

Depth: 31.5' - 32.0'

Sample Number: Fc

NEVADA DEPARTMENT OF TRANSPORTATION
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Applied Pressure - ts
Natural Dry Dens Overburden P Initial Void
: LL Pl . Gr. c )
Saturation| Moisture | (pcf) Sp. Gr (tsf) (tsf) Cc | G Ratio
95.9% 27.2% 94.5 21 NP 2,649 1.6 17.7 0.12 0.750
MATERIAL DESCRIPTION USCS AASHTO
silty sand SM A-2-4(0)
Project No. EA 74122 Client: K. Jermstad Remarks:

Figure




CONSOLIDATION TEST REPORT

Source of Sample: V-2

Project: B-28 on SR 396

Depth: 39.0' - 39.5'

Sample Number: Ic

NEVADA DEPARTMENT OF TRANSPORTATION
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Applied Pressure - ts
Natural Dry Dens Overburden P Initial Void
’ L Pl . Gr. C h
Saturation| Moisture | (Pcf) L 5P G| e (tsf) Cc | G Ratio
97.1 % 68.5% 58.1 62 36 2710 2.0 1.4 0.74 1912
MATERIAL DESCRIPTION Uscs AASHTO
fat clay CH A-7-6(41) -

Project No. EA 74122 Client: K. Jermstad Remarks:

Figure




CONSOLIDATION TEST REPORT
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Applied Pressure - ts
Natural Dry Dens. Overburden Pe Initial Void
Saturation] Moisture | (pe | tt | P! |SP-Gr | T s (ts Co | & Ratio
99.0 % 49.8 % 71.5 36 16 2.704 2.5 1.2 0.46 1.36]
MATERIAL DESCRIPTION USCS AASHTO
lean clay CL A-6(14)
Project No. EA 74122 Client: K. Jermstad Remarks:
Project: B-28 on SR 396
Source of Sample: v-2 Depth: 49.0' - 49.5' Sample Number: Kc
NEVADA DEPARTMENT OF TRANSPORTATION
Figure




CONSOLIDATION TEST REPORT
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NEVADA DEPARTMENT OF TRANSPORTATION
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Applied Pressure - tsf
Natural Dry Dens Overburden P Initial Void
L | P . Gr. c C :
Saturation| Moisture (pcf) Sp (tsf) (tsf) Cc r Ratio
97.7% 24.1% 101.0 23 4 2.698 33 5.0 0.15 0.667
MATERIAL DESCRIPTION Uscs AASHTO
silty, clayey sand with gravel SC-SM A-2-4(0)
Project No. EA 74122 Client: K. Jermstad Remarks:
Project: B-28 on SR 396
Source of Sample: V-2 Depth: 65.0' - 65.5' Sample Number: Mc

Figure




CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens. Overburden P Initial Void
LL ! . Gr. c ;
Saturation| Moisture {pcf) N Al {tsf) (tsf) Ce Cr Ratio -
97.1 % 40.6 % 79.1 71 48 2.698 49 12,1 0.51 1.128
MATERIAL DESCRIPTION Uscs AASHTO
fat clay CH A-7-6(51)
Project No. EA 74122 Client: K. Jermstad Remarks:
Project: B-28 on SR 396
Source of Sampie: V-2 Depth: 97.0' - 97.5' Sample Number: Qb
NEVADA DEPARTMENT OF TRANSPORTATION
Figure




DIRECT SHEAR TEST REPORT

R E-__-_:Eg . Strength Envelope Peak & Residual
me e 1
= y I = 00 /
'% o // 0 /
"% mo .l bt o N A I =3 /
g ! //" 200 5
[Ty P ﬂ //
T
L1 "gg 160 /
4D E ///
ooa ona o A1 [-}.] LY a3 ax w
Horlzontal Displacament (inch) " /
Displacemant ——a---- :::: 89 / /
_ ::: ‘.\ uouo 10.0 200 10 400 500 500
g L ,_"1 | Normal Stress (psi)
E ooos ‘:‘ o ---x___'__h
§ so S - —
B oo \\"‘- | Strength Parameters
.g LT ..\"‘ ___\-..
g noie r\ ‘-..‘_:_ o Peak RESidual
::; == Friction Angle= 32 degrees 30
Hortzania Displacement (inch) Cohesion=  0.72 psi 0.93
Project: FL-7-18 Boring: V-2 Sample: Dc
Result 1 Resuit 2 Resull 3
Specimen: a b €
Date Tested 4/8/2019 4/9/2019 4/9/2019
Diameter (inch): 2.42 2.42 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 23.00 23.00 23.00
Moisture (%) 31.1 31.3 32.3
Dry Unit Wt (pcf) 89.7 90.2 89.7
SHEAR
Displacement Rate("/;mp) 0.0054 0.0054 0.0055
Normal Stress (psi) 10.41 20.82 41.61
Peak Shear Stress(psi) 7.33 13.23 26.43
Residual Shear Stress(psi) 7.0 13.0 252
Residual Point Picked @(in} _ 0.300 0.300 0.300
Time g Peak Failure (min) 304 38.1 26.65

Specimen Comments
a Brown slity/clay material sheared @ 1,500 psf

Geotechnical Section

b Brown silty/clay material sheared @ 3,000 psf

EVADA

¢ Brown silty/ciay material sheared @_6.000 psf

DigiShear Report vdb __ V-2 Dc




DIRECT SHEAR TEST REPORT
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Strength Envelope Peak & Residual

B |

1] o Fuel ] 300 400 500 "o 700
| Té :::: Normal Stress (psi)
% =
E
‘ _% :: Strength Parameters
| g ot
R~ Peak Residual
| :: Friction Angle = 35 degree_s K]
, e ) Cohesion=__ 2.28 psi 1.56
Project: FL-7-18 Boring: V-2 Sample: Fb

Result 1 Result 2 Result 3
Specimen: a b c
Date Tested 4/11/2019 4/12/2019 4/11/2019
Diameter (inch): 242 2.42 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 30.50 30.50 30.50
Moisture (%) 24.6 25.0 24.7
Dry Unit Wt (pcf) 97.2 97.8 87.0

SHEAR

Displacement Rate(™/ ) 0.0054 0.0054 0.0054
Normal Stress (psi) 13.84 27.80 55.55
Peak Shear Stress{psi) 11.08 22.80 40.44
Residual Shear Stress(psi) 9.3 19.5 35.0
Residual Point Picked @(n)  0.300 0.300 0.300
Time g Peak Failure (min) 17.3 17.6 20.6

Specimen Comments
a Sandy material sheared @ 2,000 psf

Geotechnical Section

b Sandy material sheared @ 4.000 psf

EVADA

¢ Sandy material sheared C_d) 8,000 psf

DigiShear Reportvdb __ V-2 Fb




SUMMARY OF RESULTS
N.D.O.T. GEOTECHNICAL SECTION

EA/Cont # 74122 Job Description  B-28 on SR 396
Boring No. V-3 Elevation (ft) 4004 Station "P" 232+ 27 Date 10/31/2018
SAMPLE | SAMP-] N DRY | % STRENGTH TEST
SAMPLE DEPTH LER BLOWS | SOIL W% uw PASS LL PL P TEST ] c L Cc COMMENTS
NO. (ft} TYPE perfi. |GROUP pcf #200 % % % TYPE deg. psi__| deq. psi
Peak Residual
A 12.0-135 SPT CH 324 B76 | 64 | 27 | 37
Bb 19.5-20.0 CMS CL-ML| 237 517 20 16 4
Be 200-205 CMS DS 3o 2.3 32 0.7
Cb 275-280 CMS cL 38 | 819 | 882 | 32| 21 | N1 ocC
Cc 28.5-29.0 CMS 36.1 81.8 G =2620
Db 29.5-30.0 CMS CL 33.0 86.2 74.2 3 17 14
Dc 30.0-305 CMS DS 35 09 34 0.5
Eb 325-330 CMS SC-SM| 234 | 991 | 377 | 21 | 17 4
Ec 33.0-335 CMS 13.1 ) 1125 G=2606
Fb 365-37.0 CMS CH 64.0 596 97.6 52 28 24
Fc 37.0-375 CMS DS 23 37 23 37
Gb 405-41.0 CMS CcL 770 | 533 | 754 | 41 | 22 | 19 ocC
CMS = Caiifornia Modified Sampler 242" 1D U = Unconfined Compressive H = Hydromeler CM = Compaction

SPT = Slandard Penetration 1.38° ID
CS = Continuous Sample 3.23" ID
RC = Rock Core

PB = Pitcher Bamel

CSS = Cald, Spiit Spoon 2.42" ID
CPT = Cone Penetration Test

TP = Test Pit

P'= Pushsd, not driven

R = Refusal

Sh = Shelby Tube 287 ID

Ut) = Unconsolidated Undrained
CD = Consolidated Drained

CU = Consolidated Undrained
D5 = Direct Shear

@ = Friction

C = Cohesion

N = No, of blows per It., sampler

N = Field 5PT N = (No,)(D.62)

* = Average of subsamples

S = Sieva

G = Specific Gravity
PI = Plasticity Index
LL = Liquid Limit

PL = Plastic Limi
NP = Non-Plastic
OC = Consolidallon
Ch = Chemical

RV = R - Value

MD = Moisture Density

E = SwellPressure on Expansive Soils
St = Shrinkage Limil

UW= Unit Weight

W = Moisture Content

K = Permeabilily

0O = QOrganic Content

D = Dispersive

RQD = Rock Quality Deslgration -

X = X-Ray Defraction

HCpot = Hydro-Collapse Potential




SUMMARY OF RESULTS

N.D.O.T. GEOTECHNICAL SECTION

EAJCont # 74122 Job Description B-28 on SR 396
Boring No. V-3 Elevation (ft) 4004 Station "P" 232 + 27 Date 10/31/2018
SAMPLE SAMP- N bRY % STRENGTH TEST
SAMPLE DEPTH LER BLOWS | SOIL W% uw PASS LL PL P TEST 2] c ] [+ COMMENTS
NO. {ft) TYPE perft. |GROUP pcf #200 % % % TYPE | deg. psi deg. psi
Peak Residual
Ge 41.0-415 CMS 732 556 CU, G=2855
H 44.0-455 SPT 16.4 6.7 Ch
! 48.0-495 SPT GW 58 2.8
J No Recovery
K No Recovery
L 57.0-585 SPT SP-SM| 196 7.7 15 | NP | NP
M 62.0-63.5 SPT SM 306 386 | 23 | NP | NP
N 67.0-68.5 SPT SP-SM| 19.0 106 | 20 | NP | NP
Ob 735-740 CMS SM | 238 | 973 | 486 | 25 | 23 | 2 oc
Oc 74.0-745 CMS DS 34 33 34 16
Pc 78.5-79.0 CMS SM 18.0 12.1 19 | NP | NP
Q 82.0-835 SPT 217 12.6 Ch
CMS = California Modified Sampler 2,42° 1D U = Unconfined Compressive H = Hydrometer CM = Compaction
SPT = Slandard Penelralion 1.38" ID UU = Unconsolidaled Undrained 5 = Siave E = SwellPressure on Expansive Soils

CS = Continuous Sample 3.23° ID
RC = Rock Core

PB = Pitcher Barrel

C55 = Calif. Spht Spoon 2.42° ID
CPT = Cone Penetration Test

TP = Tast Pit

P = Pushed, not driven

R = Refusal

Sh = Shelby Tube 2.87° ID

CD = Consolidated Drained

CU = Consolidated Undrained
DS = Direct Shear

@ = Friction

C = Cobhesion

N = No. of blows per fi., sampler

N = Field SPT N = (NigyW0.62)

* = Average of subsamples

G = Specific Gravily
Pl = Ptasticily Index
LL = Liquid Limil

PL = Plastic Limit

NP = Non-Piastic

OC = Consolidation
Ch = Chemical

RV =R - Value

MD = Moisture Blensily

SL = Shrinkage Limil

Livw= Unit Weight

W = Moisiure Content

K = Permeability

O = Organic Content

D = Dispersive .
RQD = Rock Quality Designalion
X = X-Ray Defraction

HCpol = Hydro-Collapse Potential




SUMMARY OF RESULTS
N.D.O.T. GEOTECHNICAL SECTION

EA/Cont # 74122 Job Description  B-28 on SR 396
Boring No. V-3 Elevation {ft} 4004 Station "P" 232 + 27 Date 10/31/2018
SAMPLE SAMP-| N DRY | % STRENGTH TEST

SAMPLE DEPTH LER BLOWS | SOIL W% uw PASS LL PL P TEST @ [ @ c COMMENTS

NO. (ft) TYPE perfi. | GROUP pef #200 % % % TYPE |_ deg. psi deg. psi
Peak Residual

Ra 86.0-86.5 CMS 422 | 780 CU, G=2580
Rb 86.5-87.0 CMS CH 393 | 795 | 1000 83 | 22 | #1 oc
Re 87.0-875 CMS 382 | 814 CU, G=2643
Sb 925-93.0 CMS CH 377 | 823 | 1000 65 | 24 | #
Sc 93.0-935 CMS 360 | 843 Uu, G =2.626
Ta 98.0-98.5 CMS CH 36.7 83.0 | 1000 | 71 25 | 46 oc
Th 98.5-99.0 CMS CH 361 ] 831 | 922 | 68 | 24 | 44
Te 99.0-99.5 CMS 389 | 803 Uu, G=25644
Uc 108.0 - 108.5 CMS 406 79.2 Uy, G=2.592
Vb 118.5-118.0 CMS CH 396 787 | 100.0 | 57 24 33 ocC
Ve 119.0-119.5 CMS CU, G=2573

CMS = California Modified Sampler 2.427 D

SPT = Siandard Penetration 1.38" ID
C5 = Continuous Sample 3.23° ID
RC = Rock Core

PB = Pitcher Barrel

€SS = CaHf. Split Spoon 2.42° ID
CPT = Cone Penetration Test

TP =Test Pit

P = Pushed, not driven

R = Refusal

Sh = Shelby Tube 2.87° ID

U = Unconfined Compressive
UU = Unconsofidated Undeained

CD = Consolidated Drained

CU = Consolidated Undrained

DS = Direct Shear
@ = Friction
C = Cohesion

N = No. of blows per fi., sampler

N = Field SPT

N = (N, }{0.62)

* = Average of subsamples

H = Hydromeler

S = Sieve

G = Specific Gravity
PI = Plasticity Index
LL = Liquid Limit

PL = Plastic Limit
NP = Non-Plaslic
OC = Consolidation

Ch = Chemical
RV = R - Value

MO = Moisiwre Densily

CM = Compaction

E = SwelPressure on Expansive Soils
5L = Shrinkage Limit

UW= Unit Weight

W = Moisture Content

K = Permeability

0 = Ormganic Content

D = Dispersive

RQD = Rock Quality Designation
X = X-Ray Defraction

HCpot = Hydro-Collapse Potenlial




Particle Size Distribution Report
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GRAIN SIZE -'mm.
+3" % GRAVEL % SAND %SILT | %CLAY USscs AASHTO | PL | LL
o 0.0 10.9 1.3 87.8 CH A-7-6(37) | 27 | 64
o 0.0 0.0 483 51.7 CL-ML A-4(0) 16 | 20
A 0.0 6.0 5.8 88.2 CL A-6(9) 21 | 32
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
in;:i;;:s o o A m.;gl:er o o A O fat clay
" 100.0 #4 89.1 | 100.0 94.0
3/4" 89.3 100.0 #10 88.7 99.2 93.6 | |0 sandy silty clay
172" 89.3 94.4 #16 88.7 98.1 93.4
3/8" 89.3 94.4 #40 88.3 95.3 93.0
#50 882 | 923 93.0 | |4 leanclay
#100 88.0 75.1 92.3
#200 87.8 51.7 88.2
GRAIN SIZE REMARKS:
Dgo 0.0952 o
D3g
Dqp ]
COEFFICIENTS
Ce a
CU

O Source of Sample; V-3
O Source of Sample: V-3
A Source of Sample: V-3

Depth: 12.0'- 13.5'
Depth: 19.5' - 20.0
Depth: 27.5' - 28.0'

Sample Number:; A
Sample Number: Bb
Sample Number; Cb

DEPARTMENT OF
TRANSPORTATION

NEVADA

Client: K. Jermstad
Project: B-28 on SR 396

Project No.; EA 74122

F-Ig_ure




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND %SILT |  %CLAY uscs AASHTO | PL | WL
0 0.0 0.8 25.0 74.2 CL A-6(8) 17 | 31
o 0.0 0.0 62.3 37.7 SC-SM A-4(0) 17 | 21
A 0.0 0.0 2.4 97.6 CH A-7-6(28) | 28 | 52
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
i lean clay with sand
tnqh:s o o A nuﬁnzl:ar o o A C lean clay with san
3/8" | 100.0 #4 992 | 100.0
#10 98.3 99.9 [ silty, clayey sand
#16 97.4 99.4 | 100.0
#40 89.1 75.6 99.9
#50 85.1 586 | 99.6 ||&fatcly
#100 80.0 416 98.6
#200 742 37.7 97.6
GRAIN SIZE REMARKS.
Dso 0.3106 o
D30
D10 [m]
COEFFICIENTS
(673 4
Cy

O Source of Sample: V-3
O Source of Sample: V-3
& Source of Sample: V-3

Depth: 29.5' - 30.0°
Depth: 32.5' - 33.0°
Depth: 36.5' - 37.0"

Sample Number: Db
Sample Number: Eb
Sample Number: Fb

N

EVADA

DEPARTMENT OF
TRANSPORTATION

Client: K. Jermstad
Project: B-28 on SR 396

Project No.. EA 74122




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT l % CLAY UsSCs AASHTO PL LL
o 0.0 0.0 24.6 75.4 CL A-7-6(14) 22 41
[} 0.0 42.3 51.0 6.7
A 0.0 69.4 27.8 2.8 GwW
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
i ol 1 ith sand
un:‘::s o O A nuatinz:er o 0O A ean clay with san
" 100.0 100.0 #4 100.0 57.7 30.6
314" 85.5 80.2 #10 99.0 41.5 15.9 (m]
12" 85.5 62.8 #16 96.9 30.6 11.8
3/8" 79.0 51.8 #40 89.5 11.7 5.6
- #50 87.2 10.3 46 ||
#100 81.8 8.3 3.5
#200 754 6.7 2.8
GRAIN SIZE [REMARKS:
Dso 5.1906 | 11.7972 c
D3g 1.1487 | 4.6418
Do 0.2620 | 0.9043 =
COEFFICIENTS
Ce 0.97 2.02 a
Cy 19.81 | 13.05
O Source of Sample; V-3 Depth: 40.5' - 41.0' Sample Number: Gb
O Source of Sample: V-3 Depth: 44.0' - 45.5' Sample Number: H
& Source of Sample; V-3 Depth: 48.0' - 49.5' Sample Number: |
NEVAD A Client: K. Jermstad
DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION Project No.: EA 74122

Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT | % CLAY uscs AASHTO PL LL
O 0.0 8.7 83.6 7.7 SP-SM A-l-b NP 15
o 0.0 0.8 60.6 38.6 SM A-4(0) | NP | 23
fa 0.0 3.6 85.8 10.6 SP-SM A-1-b NP | 20
SIEVE PERCENT FINER SIEVE PERCENT FINER Materiat Description
L ded sand with si
u.n:;:s o o A nusr_;:er o O A O poorly graded sand with silt
34" 100.0 #4 91.3 99.2 96.4
12" 100.0 99.0 #10 78.9 98.2 78.8 O silty sand
3/8" 96.9 100.0 98.6 #16 69.8 97.8 65.7
#40 45.1 95.8 49.9 _
#50 27.9 04.2 45.1 fay poorly gmded sand with silt
#100 10.8 82.8 21.9
#200 7.7 38.6 10.6
GRAIN SIZE [REMARKS;
Dgo 0.6679 | 0.1003 | 0.8854 o
D3g 0.3140 (.1901
D1g 0.1368 o
COEFFICIENTS
Cc 1.08 a
Cy 4.88
O Source of Sample: V-3 Depth: 57.0' - 58.5' Sample Number: L
O Source of Sample: V-3 Depth: 62.0' - 63.5' Sample Number: M
4 Source of Sample: V-3 Depth: 67.0" - 68.5' Sample Number: N
NEV ADA Client; K. Jermstad
DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION Project No.: EA 74122 Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT | % CLAY uscs AASHTO PL LL
o} 0.0 0.0 51.4 48.6 SM A-4(0) 23 | 25
] 0.0 83 79.6 12.1 SM A-24(0) NP 19
4 0.0 11.5 75.9 12.6
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
i Q silt d
m:ilz‘:s o o A nu£2er o a A Stty san
™ 100.0 #4 91.7 88.5
3/4" 100.0 95.2 #10 85.9 §1.9 O silty sand
12" 97.2 952 #l6 82.9 77.0
3/8" 95.8 94.4 #40 77.4 64.7
#50 100.0 73.5 56.7 | |2
#100 96.9 34.8 26.6
#200 48.6 12.1 12.6
GRAIN SIZE REMARKS:
Deo | 0.0858 | 0.2255 | 0.3366 o
Dap 0.1361 | 0.1636
Dqp (W]
COEFFICIENTS
Ce =
CU
© Source of Sample: V-3 Depth: 73.5'- 74.0¢ Sample Number: Ob
O Source of Sample: V-3 Depth: 78.5'- 79.0' Sampie Number: Pc
& Source of Sample: V-3 Depth: 82.0' - 83.5' Sample Number: Q
NEVAD A Client: K. Jermstad
DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION

Project No.. EA 74122 Figure




Particle Size Distribution Report

Project No.: EA 74122_

Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT ' % CLAY UsSCcs AASHTO PL LL
o] 0.0 0.0 0.0 100.0 CH A-7-6(47) 22 63
0 0.0 0.0 0.0 100.0 CH A-7-6(47) 24 65
A 0.0 0.0 0.0 100.0 CH A-7-6(54) 25 71
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inch fa cl
in siz:s o O A nt:gt;ar o o A O [t clay
#100 100.0 100.0 100.0
#200 100.0 100.0 100.0 O fat clay
& fat clay
GRAIN SIZE REMARKS:
Dso C
D30
D1g =
COEFFICIENTS
(o a
CU
O Source of Sample: V-3 Depth: 86.5' - 87.0¢ Sample Number: Rb
) Source of Sample: V-3 Depth: 92.5' - 93.0 Sample Number: Sb
|_& Source of Sample: V-3 Depth: 98.0' - 98.5' Sample Number: Ta
NEVAD A Client: K. Jermstad
DEPARTMENT OF Project: B-28 on SR 396
TRANSPORTATION




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY uscs AASHTO | PL | LL
o 0.0 0.0 7.8 44.8 474 CH A-7-6(46) | 24 | 68
ol- 00 0.0 0.0 100.0 CH A-7-6(38) | 24 | 57
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inch -~ O hatcl
|n:iz:s o O nuﬁrrzﬂ:er O O al clay
- #4 100.0
#10 92.3 O fat clay
#40 923
#100 923 | 100.0
#200 922 | 1000
GRAIN SIZE REMARKS:
Dgo | 0.0032 o
D3p
Dyg O
COEFFICIENTS
Ce
CU

O Source of Sample; V-3
O Source of Sample: V-3

Depth: 98.5' - 99.0
Depth: 118.5' - 119.0¢

Sample Number: Tb
Sample Number: Vb

NEVADA

DEPARTMENT OF
TRANSPORTATION

Project No.: EA 74122

Client: K. Jermstad
Project: B-28 on SR 396

Figure




CONSOLIDATION TEST REPORT

1.3
1.2
1.1
1.0
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0.9 =
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0.5
0.4
0.3
0.1 1 0
Applied Pressure - tsf
Natural Dry Dens Overburden P Initial Void
| LL { PI [Sp.Gr c h
Saturation| Moisture (pcf) p. Gr (tsf) (tsh Ce J Ratio
99.7 % 35.7% 85.9 32 11 2,711 1.4 1.4 0.25 0.971
MATERIAL DESCRIPTION uscs AASHTO
lean clay CL A-6(D)
Project No. EA 74122 Client: K. Jermstad Remarks:
Project: B-28 on SR 396
Source of Sample; V-3 Depth: 27.5' - 28.0' Sample Number: Cb

NEVADA DEPARTMENT OF TRANSPORTATION

Figure




CONSOLIDATION TEST REPORT

NEVADA DEPARTMENT OF TRANSPORTATION

0.04
0,00
-.,‘k
[—
-0.04 q
\\\

-0.08
.E‘ '012 \
=
.
: 2\
c -0.186
QO
()]
c
123
-
O 020 \

-0.24

-0.28 \

032 —— \

o A *
-0.36
0.1 10
Applied Pressure - tsf
Natural Dry Dens Overburden P Initial Vioid
"l LL | Pl |Sp.Gr c C ;
Saturation| Moisture (pcf) P (tsf) (tsf) Ce r Ratio
96.7 % 73.6% 54.8 41 19 2.647 2.0 16.6 0.01 2.015
MATERIAL DESCRIPTION Uscs AASHTO
lean clay with sand CL A-7-6(14)

Project No. EA 74122 Client: K. Jermstad Remarks:
Project: B-28 on SR 396 Test bottomed out at 32 tsf
Source of Sample: V-3 Depth: 40.5'- 41.0' Sample Number: Gb

Figure




CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens. Overburden P Initial Void
Pl . Gr. ¢ )
Saturation| Moisture (pch) Lt Sp. Gr (tsf) (tsf) Ce Cr Ratio
96.2 % 26.1 % 97.4 25 2 2.706 3.7 6.1 0.13 0.734
MATERIAL DESCRIPTION Uscs AASHTO
silty sand SM A-4(0)
Project No. EA 74122 Client: K. Jermstad Remarks:

Project: B-28 on SR 396

Source of Sample: V-3

Depth: 73.5' - 74.0°

Sample Number: Ob

NEVADA DEPARTMENT OF TRANSPORTATION

Figure




CONSOLIDATION TEST REPORT

Project: B-28 on SR 396

Source of Sample: V-3

Depth: 86.5' - §7.0"

Sample Number: Rb

NEVADA DEPARTMENT OF TRANSPORTATION
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01 0
Applied Pressure - tsf
Natural Dry Dens. Overburden P initiat Void
L I | Sp. Gr. c C ;
Saturation| Moisture {pcf) g PL I Sp.Gr (tsf) (tsf) c Cr Ratio
99.0 % 42.3 % 77.9 63 41 2.675 4.3 9.8 0.51 1.143
MATERIAL DESCRIPTION UsCs AASHTO
fat clay CH A-7-6(47)

Project No. EA 74122 Client: K. Jermstad Remarks:

Figure
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CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens. Overburden Pe Initial Void
Saturation| Moisture (pcf) | Ll (R (tsf) (tsf) Ce Cr Ratio
96.5 % 40.3 % 79.4 71 46 2,711 4.9 11.9 0.49 1.132
MATERIAL DESCRIPTION uscs AASHTO
fat clay CH A-7-6(54)
Project No. EA 74122 Client: K. Jermstad Remarks:
Project: B-28 on SR 396
Source of Sample: V-3 Depth: 98.0' - 98.5' Sample Number: Ta
NEVADA DEPARTMENT OF TRANSPORTATION
Figure




CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens Overburden P Initial Void
| LL | Pl |Sp. Gr. c C A
Saturation| Moisture (pcf) p- Gr. (tsf) (tsf) 5 S Ratio
96.6 % 423 % 77.1 57 33 2.691 5.9 10.0 0.51 1.178
MATERIAL DESCRIPTION uscs AASHTO
fat clay CH A-7-6(38)
Project No, EA 74122 Client: K. Jermstad Remarks:
Project: B-28 on SR 396
Source of Sample: V-3 Depth: 118.5' - 119.0' Sample Number: Vb

NEVADA DEPARTMENT OF TRANSPORTATION
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DIRECT SHEAR TEST REPORT

Shear Stress e ::i . Strength Envelope Peak & Residual
[PPSR )
- Ve
e Fd
v 20 /
= Fi /]
E% we _.I'J = LalaTt" byl pepn m—— P ..
/ | 7
§ 5o Fx’fﬁ\"—':— 'ﬁts.o /;_‘//”
§1o.u -
“am ood ﬂ'll_ [-R1) -} 02 243 o ﬁ //‘
Herizontal Displacemant (inch) ' |
50 -
Displacemant ccccaa. ::::;
Do | 06
. v 00 -1:] 10.0 150 200 250 no Bo 400
_‘E :: "‘b | Normal Stress (psi)
‘E o000 ‘\‘ ~ -“_‘-_"'" %
E 0008 \ el . -
B oo b - o Strength Parameters
=]
3 om: “M\
b= ot N .
£ =y Peak Residual
e Friction Angle = 30 degrees 32
Harlzontal Displacament (inch) Cohesion=  2.29 psi 0.70
Project: FL-7-18 Boring: V-3 Sample: Bc
Resul 1 Result 2 Resul 3
Specimen: a b c
{Date Tested 3/6/2019 3/5/2018 3/4/2019
[Diameter (inch): 2.42 2.42 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 20.00 20.00 20.00
Moisture (%) 31.6 331 29.7
Dry Unit Wt (pcf) 90.6 89.0 91.6
SHEAR
Displacement Rate("/pin) 0.0054 0.0054 0.0055
Normal Sfress (psi) 6.94 13.88 27.72
Peak Shear Stress(psi) 6.65 9.96 18.67
Residual Shear Stress(psi) 5.3 9.2 18.4
Residual Point Picked @(in)  0.291 0.291 0.291
Time g Peak Failure (min) 14.0 15.9 31.0

Specimen Comments
a Clay/Silty soil sheared @ 1000 psf
b Clay/Silty soil sheared @ 2000 psf
¢ Clay/Silty soil sheared @ 4000 psf

DigiShear Report vdb __ V-3 Be

Geotechnical Section

EVADA
DOT




DIRECT SHEAR TEST REPORT

A B E: o Strength Envelope Peak & Residual
- ] —— | A50
Ha P Y
P V4 “wo //
1 7
% asf—y . //
Bl r ottt -
z no .'.'I n “-“ . Emn ///
B O = i
we 7 Elﬂl / /
. o 74
‘.BII! o0 [.R-] 018 k-] b ™ 038 u:, 50 /
Horizantal Displacernent {inch) o / /
Displacement EEnasy ::; 0 /
I +o0 e /
L. — Wuo 100 200 00 we 800 0.0 700
B oo Normal Stress (psi)
'g w0t \F.
g TN Strength Parameters
=} o1l = = D T
3 w0z e = o
5 = -] Peak Residual
Fricion Angle= 35 degrees 34
o S chplacement (nch) Cohesion=__ 0.91 psi 0.53
Project: FL-7-18 Boring: V-3 Sample: Dc
Resut 1 Result 2 Resul 3
Specimen: a b c
Date Tested 3/13/2019 3M15/2019 3/14/2019
Diameter (inch): 2.42 242 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 30.00 30.00 30.00
Moisture (%) 19.5 30.5 3241
Dry Unit Wt (pcf) 100.8 90.2 89.3
SHEAR
Displacement Rate("/mo) 0.0055 0.0054 0.0054
Normal Stress {psi) 13.87 27.76 55.50
Peak Shear Stress(psi) 11.24 19.10 39.77
Residual Shear Stress{psi) 10.0 19.0 37.9
Residual Point Picked @(in) 0.198 0.198 0.191
Time @ Peak Failure (min) 18.4 26.6 54.5

Specimen Comments
a Sandy/Clay sheared @ 2000 psf

Geotechnical Section

b Sandy clay sheared @ 4000 psf

EVADA

¢ Sandy clay sheared @ 8000 psf

DigiShear Report v4b __ V-3 D¢




DIRECT SHEAR TEST REPORT

SR - E . Strength Envelope Peak & Residual
//' - 20 /‘
A 30 N (N I L /
7 "o f -‘-’ = %0
E wo .!F "; (= /
2 .f.." [ 80 =
%9 i-l.- E . /
" ‘2 150 v
‘.nm aos o o o ax 9, 03 % //
Horizontal Displacement {inch) o /
Displacoment ~  oooaaa. — i g /
N oo
—_ ooos 1 o0 100 200 200 400 500 [ 700
E - \\ Normal Stress (psi)
‘E oMk \Fg B,
5 N —
G m S Strength Parameters
=) o=
g L1 I o \-:__-h‘
£ .. = T Peak Residual
| Friction Angle= 23 degrees 23
Horlzontal Displacement {inch} Cohesion = 365 p5| 372
Project: FL-7-18 Boring: V-3 Sample: Fc
Fesult 1 Result 2 Result 3
Specimen: a b c
Date Tested 3M18/2019 3/20/2019 3/19/2019
Diameter (inch): 242 2.42 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 37.00 37.00 37.00
Moisture (%) 68.8 63.8 67.1
Dry Unit Wt (pcf) 56.8 60.8 58.1
SHEAR
Displacement Rate('"fm-i,,L 0.0054 0.0055 0.0054
Normal Stress (psi) 13.86 27.75 55.54
Peak Shear Stress(psi) §.58 16.78 26.67
Residual Shear Stress({psi) 8.6 16.8 26.5
Residual Point Picked @(in)  0.300 0.300 0.300
Time @ Peak Failure {min) 51.8 54.0 51.8

Specimen Comments
a Sility/Clay sheared @@00 psf

Geotechnical Section

b Silty/Clay sheared @ 4000 psf

EVADA

[+

Silty/Clay sheared @ 8000 psf

DigiShear Report vdb __ V-3 F¢




DIRECT SHEAR TEST REPORT

‘ _ S e
Shearstress T e . Strength Envelope Peak & Residual
‘ o —_— — — Al
e |~ — 800 _/'
wo P v — gy
= w0 0.0
Z 7
E - / AL 0.0 //
@D wo === —fo-=a =3 -4
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g 1 '{’.- gﬁmﬂ ./r.
0o f-l'lr/’.' ?400 /:/
V £
“ﬂw aos a10 [ %)} L1 L}, ] LE -] an 0 no ! :
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Displacemenl ~ —oeen- m; 100 . / -
. aow s - 20 a0 a0 200 1000 1200 1400
8 s // T Normal Stress (psi)
g = 2 e P
g om b :‘ Strength Parameters
(=1 S —
E 130 . ey —
5 it N Peak Residual
Friction Angle= 34 degrees 34
Harizoniat Displacament (inch} Cohesion=  3.26 psi 1.62
Project: FL-7-18 Boring: V-3 Sample: Oc
Result 1 Result 2 Result 3
Specimen: a b c
Date Tested 4/3/2019 4/5/2019 4/4/2019
[Diameter (inch): 2.42 2.42 2.42
Height (inch): 1.00 1.00 1.00
Depth {ft). 74.00 74.00 74.00
Moisture {%) 25.0 27.1 274
Dry Unit Wt {pcf) 97.7 96.6 96.6
SHEAR
Displacement Rate("/nin) 0.0055 0.0054 0.0055
Normal Stress (psi) 27.80 55.53 111.02
Peak Shear Stress(psi) 20.90 43.28 78.50
Residual Shear Stress{psi) 19.4 40.6 76.0
Residual Point Picked @(in)  0.249 0.249 0.249
Time g Peak Failure (min) 15.9 29.9 54.6

Specimen Comments
a Dark sandy material sheared @ 4,000 psf

Geotechnical Section

b Dark sandy material sheared @ 8,000 pst

EVADA

¢ Dark sandy material sheared @i 6,000 psf

DOT

DigiShear Report vdb __ V-3 Oc




GEOTECHNICAL SECTION

EA No.: 74122

Project: B-28 on SR 396

CHEMICAL ANALYSIS

NEVADA DEPARTMENT OF TRANSPORTATION

Sample ID Date Chlorides Sulfates pH Resistivity
Tested ppm ppm ohm -cm
AASHTOT201A || AASHTOT280B || AASHTOT289 || AASHTO T 288
V-1A 10/23/18 131 282 8.0
V-10 10/24/18 232 100 9.4 7890
V3, H 3/4119 8.2 1,650
V-3, Q 34119 9.9 1,400




Test Parameter Test Method
Depth (ft)
Moisture Content Water Content o (%) ASTM D2216
Unit Weight Dry Density Y4 (pef)
Liquid Limit LL (%) ASTM D4318
Atterberg Limits Plastic Limit PL (%) ASTM D4318
Plasticity Index Pl (%) ASTM D4318
Silt Faction % Silt ASTM D7928
Hydrometer Analysis Clay Faction % Clay ASTM D7928
Percent Fines P200 (%) ASTM D1140
Avg. Grain Size D5 (in) ASTM C136
Sieve Analysis Soil Classification ?‘?Il . USCS
Classification AASHTO
Permeability Permeability k (in/s) ASTM D5084
Initial Void Ratio €
Compression Index C. (psf) ASTM D2453
Consolidation Recompression Index C, (psf) ASTM D2454
Overconsolidation Ratio OCR ASTM D2453
Preconsolidation Pressure P. (psi)
. . Undrained Shear Strength sy (psi) ASTM D2166
Unconfined Compression Test : : -
Unconfined Compressive Strength q, (psi) ASTM D2166
Mineralogy Clay Type Clay Type Chemistry Lab
Pocket Penetrometer Penetrometer Pressure Q,, (tsf) -
_ ) Critical Shear Stress 7. (psf)
Erosion Function Apparatus EFA ASTM WK57549
Critical Velocity v, (ft/s)
' . . Critical Shear Stress 7. (psi) )
Ex-Situ Scour Testing Device ESTD Hydraulics Lab
Other (TBD) v (ft/s)
' ‘ ‘ Critical Shear Stress 7. (psi) )
In-Situ Scour Testing Device ISTD Hydraulics Lab
Other (TBD) v (ft/s)
Standard Penetration Test Blow Count N (bpf) ASTM D1587
Tip Resistance q; (psf) ASTM D5778
Cone Penetrometer Test Sleeve Friction f; (psf) ASTM D5778
Pore Pressure u (psi) ASTM D5778
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Appendix D
Geophysical Survey Results



Dispersion Curve and Slowness Diagram

Dispersion Curve Showing Picks and Fit
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Appendix E
Driven Pile Analysis



Cumulative Factored Skin Friction @Rs (kip)
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Extreme Event | Lateral Pile Analysis
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Extreme Event | Lateral Pile Analysis

4010

4000

£

c

RS

b}

o

>

[J]

w
3960
3950
3940
3930

-1.00E+02 -8.00E+01 -6.00E+01 -4.00E+01 -2.00E+01 0.00E+00 2.00E+01 4.00E+01 6.00E+01 8.00E+01
Shear (k)

Abutment Transverse Extreme Abutment Longitudinal Extreme Pushing Into Bank

Pier Longitudinal Extreme Pier Transverse Extreme

Abutment Longitudinal Extreme Pulling Away from Bank

1263 South Stewart Street

Figure Title Lateral Pile
E VADA Carson City, Nevada 89712 Location: Pershing Co, NV
Da r Phone: (775) 888-7440

Project Name: B-28 Replacement
Fax: (775)888-7201 EA Number: 74122




NEVADA DEPARTMENT OF TRANSPORTATION

Materials Division
Geotechnical Section
1263 Stewart St, Carson City, NV 89712
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