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Introduction

1.1 Project Description

It is our understanding that this project consists of constructing seismic retrofits for structures on the 1-80
corridor in Fernley and Wadsworth, Nevada. These structures consist of H-844, I-700, I-717, and |-740.
The proposed seismic retrofits consist of increasing footing sizes for abutments and pier footings. This
geotechnical data report presents the information obtained from our geotechnical exploration for the
proposed retrofits.

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

Each bridge site has a Design Parameters Memo that were previously completed by NDOT. These
memos can be found in Appendices D through G. The design parameters presented in the memos are
based off Refraction Microtremor (ReMi) surveys. The information in this data report is supplementary to
the memo’s design parameters.

1.2  Purpose and Scope of Work

The purpose of this investigation is to provide subsurface data for the project site from a geotechnical
perspective for the proposed structure’s seismic retrofit foundations. We are providing this data for the
design by others. The main objectives of the investigation were to characterize the subsurface materials
and document our findings 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:
o Areview of published geologic and geotechnical information pertaining to the site vicinity;

o Afield exploration consisting of drilling four borings to a maximum depth of approximately 86 feet
below ground surface (bgs) to obtain information about the subsurface conditions for the
proposed structures foundations in the geotechnical data report;

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

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

21 Field Exploration

Four borings were drilled between October 19, 2021 and October 28, 2021 at the approximate locations
shown on the Exploration Map to a maximum depth of 86.5 feet bgs. The borings were drilled utilizing a
truck-mounted Diedrich D-120 drill rig. Mud rotary drilling was performed with a three-inch tricone bit.
Samples were collected using Standard Penetration Test (SPT) and California Modified (CM) 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. 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.

The subsurface conditions encountered are summarized in Section 3.2. Logs of the boring 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.

2.2 Geotechnical Laboratory Testing

Laboratory testing was conducted on select soil samples recovered during the field exploration. Tests
conducted include the following:

e Method of Test Sieve Analysis of Coarse and Fine Aggregate (Nev. T206);

e Standard Method of Test for Laboratory Determination of Moisture Content of Soils (AASHTO
T265);

e Standard Method of Test for Direct Shear Test of Soils under Consolidated Drained Conditions
(AASHTO T236);

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

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 Determining Minimum Laboratory Soil Resistivity (AASHTO T288);
e Standard Method of Test for Determining pH of Soil (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);

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

3.1 Site Conditions

The project sites are located in Fernley and Wadsworth, Nevada on the [-80 corridor. Each one of the four
project location sites consist of one bridge structure per direction of traffic, eastbound and westbound. In
general, each site’s topography is generally flat except for the approximate 15- to 20-foot tall highway
embankment fills. The embankments have a slope of approximately 2(H):1(V). I-700 is the only site of the
four that does not have slope paving around the bridge embankment. At the time of our exploration, each
site’s surface consisted of sand with sparse grass and brush.

3.2 Subsurface Conditions

3.2.1 General Geology and Faulting

The site is located within the western portion of the Basin and Range geomorphic province. The project
lies mostly in the northern part of Lyon county and extends into the eastern part of Washoe County. The
site area is mapped as being comprised of Quaternary Alluvial Deposits. The alluvium generally is
composed of fine-grained sediments, silts, and clays. The nearest active fault with historic movement (last
150 years) is the Olinghouse Fault zone, located approximately 5 miles to the West. The location of
Bridge I-717 appears to lie over the Pyramid Lake fault zone, a late Pleistocene to early Holocene era
fault zone.

3.2.2 Subsurface Materials

The results of our field exploration and laboratory analyses indicate soil profiles for each project site are
as follows.

[-700 lies on approximately 16 feet of medium dense, silty SAND (SM) fill. Native material below the fill
consists of medium dense silty SAND with gravel (SM) transitioning to dense, well-graded GRAVEL with
sand (GW) at approximately 20 feet bgs. Generally, the soil profile becomes less fine with depth.

I-717 soil profile consists mostly of alternating layers of silty SAND (SM) and poorly graded SAND with silt
(SP-SM). Generally, the soil becomes denser with depth.

H-844 soil profile starts with approximately 21 feet of dense, silty SAND (SM). Beneath the sand is mostly
alternating layers of lean CLAY (CL) and sandy SILT (ML). The fine-grained material ranges from stiff to
hard.

I-740 soil profile begins with 30 feet of silty SAND (SM) ranging between medium dense and very dense.

The sand becomes poorly graded at five feet and changes to fine-grained below 20 feet. Below the sand

consists of CLAY (CL and CH). 35 to 55 feet is a layer of higher plasticity fat CLAY (CH). The clay ranges
from medium stiff to hard.
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3.2.3 Groundwater Conditions

Groundwater was encountered in each boring during our exploration. Groundwater depth ranged from 29
feet to 52 feet below ground surface and groundwater elevations ranged from 4075 feet to 4119 feet. The
depth of groundwater is expected to vary over time due to seasonal fluctuations, regional pumping, and
other contributing factors.
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5. 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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KEY TO BORING LOGS

PARTICLE SIZE LIMITS
CLAY SILT SAND GRAVEL COBBLES BOULDERS
FINE MEDIUM COARSE FINE COARSE
.002 mm #200 #40 #10 #4 % inch 3 inch 12 inch

USCS GROUP ] TYPICAL SOIL DESCRIPTION

GW Well graded gravels, gravel-sand mixtures, little or no fines

GP Poorly graded gravels, gravel-sand mixtures, little or no fines

GC Clayey gravels, poorly graded gravel-sand-clay mixtures

SW Well graded sands, gravelly sands, little or no fines

SP Poorly graded sands, gravelly sands, little or no fines

SM Silty sands, poorly graded sand-silt mixtures

SC Clayey sands, poorly graded sand-clay mixtures

ML Inorganic silts and very fine sands, rock flour, silty or clayey fine sands with slight plasticity

CL Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty clays, lean clays

oL Organic silts and organic silt-clays of low plasticity

MH Inorganic silts, micaceous or diatomaceous fine sandy or silty soils, elastic silts

CH Inorganic clays of high plasticity, fat clays

OH Organic clays of medium to high plasticity

Cs Claystone/Siltstone

PT Peat and other highly organic soils
MOISTURE CONDITION CRITERIA SOIL CEMENTATION CRITERIA
Description Criteria Description Criteria
Dry Absence of moisture, dusty, Weak Crumbles or breaks with handling or little

dry to touch. finger pressure.
Moist Damp, no visible free water. Moderate Crumbles or breaks with considerable finger
pressure
Wet Visible free water, usually below
groundwater table. Strong Won't break or crumble w/finger pressure
E 1 Groundwater Elevation Symbols
STANDARD PENETRATION CLASSIFICATION’
GRANULAR SOIL CLAYEY SOIL
Blow counts on Calif. Modified
BLOWS/FT DENSITY BLOWS/FT CONSISTENCY
Sampler (Ncms) can be converted
0-4 VERY LOOSE 0-1 VERY SOFT to NspT by:
5-10 LOOSE 2-4 SOFT v:
(Ncwms)(0.62) = NspT
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF
31-50 DENSE 9-15 STIFF Automatic Hammer Engergy:
OVER 50 VERY DENSE 16 - 30 VERY STIFF Rig # 1627: 82.5%
H . 0,

*Standard Penetration Test (N) 140 Ib hammer 31-60 HARD Rig # 1082: 84%
30-inch free fall on 2-inch O.D. x 1.4 inch I.D. sampler. OVER 60 VERY HARD

TEST ABBREVIATIONS

CD CONSOLIDATED DRAINED
CH CHEMICAL (CORROSIVENESS)
CM COMPACTION

CU CONSOLIDATED UNDRAINED
D DISPERSIVE SOILS

DS DIRECT SHEAR

E EXPANSIVE SOIL

G SPECIFIC GRAVITY

H HYDROMETER

HC HYDRO-COLLAPSE

K PERMEABILITY

O ORGANIC CONTENT

OC CONSOLIDATION

Pl PLASTICITY INDEX

RQD ROCK QUALITY DESIGNATION
RV R-VALUE

S SIEVE ANALYSIS

SL SHRINKAGE LIMIT

U UNCONFINED COMPRESSION
UU UNCONSOLIDATED UNDRAINED
UW UNIT WEIGHT

W MOISTURE CONTENT

SOIL COLOR DESIGNATIONS ARE FROM THE MUNSELL SOIL COLOR CHART.

EXAMPLE: (7.5 YR 5/3) BROWN

SAMPLER NOTATION

CMS CALIF. MODIFIED SAMPLER'
CPT CONE PENETRATION TEST

CS CONTINUOUS SAMPLER?
CSS CALIFORNIA SPLIT SPOON
P PUSHED (NOT DRIVEN)

PB PITCHER BARREL

RC ROCK CORE?

SH SHELBY TUBE*
SPT STANDARD PENETRATION TEST

TP TESTPIT
1-1.D.= 2.421 inch

2-1.D.=3.228 inch with tube; 3.50 inch w/o tube
3-NXB I.D.= 1.875 inch
4-1.D.=2.875 inch

Revised June 2018




SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG ... SHEET 1 OF 4
IEVADA STRTDATE 102721 LATITUDE ~ _39.61603°N
DOT END DATE _10/28/21 LONGITUDE _119.30919°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
Vitorials Divisi LOCATION Wadsworth, NV OPERATOR _ Travis Sawin
aterials Division . .
74046 Diedrich D-120
Geotechnical Section =+ 51 GROUNDWATER LEVEL | DRILLRIG ot
1263 S. Stewart st ~ BORING DATE | TIME DEfITTH ELfItEV. METHOD : ry
Carson Gity, NV 89712  GROUND ELEV. it _4104.6 HAMMER Automatic
TOTALDEPTH#/t _91.5 17121 _AD | 295 | 4075] packFILLED _YeS _ pate _11/2/2021
= | 9] ] & |3.p (252 |2, 5 |E o
= 59 F|I£4]1£2Q| = |oX|Xwn| £
te | e |4 |2 2 |25|35|22|95|88] o |PY|LE| 28 MATERIAL REMARKS
w o S |F| S |82|8 |oZ|5%|a2| 5 |22|BHE 2~ DESCRIPTION
< @ |5 S0l |2 | |7 o
O -
- FILL: Grayish brown silty SAND (SM), fine- to
C medium-grained, dense, moist
41036 11
41026 12
41016 -3 11
C 1 16 | 33 | 83 | 14 [100| 14
C 17
41006 -4
40996 -5
C 12
i 2 13 | 30|80 | 8 16 | NP
40986 1—6 17
40976 7
40966 |8 15
C 3 20 |49 |67 | 8 |[100| 17 | 17 |NP
C 29
40956 -9
4094.6 10
11
- 4 13 | 30| 73|18 18 | NP
40936 + 11 17
40926 |12
40916 13
40906 14
Standard Modified . b~ uscs
Penetration California gaSr%S Silty ) { Well-graded
Test Sampler > | Gravel




SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG .., SHEET 2 OF 4
IEVADA STARTOATE 10727721 LATITUDE ~ _39.61603°N
DOT END DATE _10/28/21 LONGITUDE _119.30919°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Wadsworth, NV OPERATOR _ Travis Sawin
Materials Division . .
74046 Diedrich D-120
Geotechnical Section =¥ 51 GROUNDWATER LEVEL | PRILLRIG 1o Rot
1263 S. Stewart St BORING DATE | TIME DEth‘TH ELfItEV. METHOD : ry
Carson Gity, NV 89712  GROUND ELEV. it _4104.6 HAMMER Automatic
TOTALDEPTH#/t _91.5 TA/1/21 AD | 295 | 4075] packFiLLED _YeS  pate _11/2/2021
T g o 8,2 |E glo e |5k 0
~ +-= 0O - | = <o = = roml =
te | e |4 |2 2 |25|35|22|95|88] 2 |RY|LE| 28 MATERIAL REMARKS
. o | 2 |F| S |82|8 |oE|E%|58| 3 |42|BH| & DESCRIPTION
ps @ |57 |29 |= | 9|7 o
U) O ° © )
- FILL: Grayish brown silty SAND (SM), fine- to
N 4 medium-grained, dense, moist
L 5 6 11133119 | 92 | 41 Becomes medium dense, fines content
4088.6 16 5 increased
C Brown silty SAND with gravel (SM), fine-to | Drilling slowed,
4087.6 —17 6 -1+t 1 coarse-grained sand, fine-subrounded gravel, rig chatter
B 6 6 19173110 | 85| 18 ~|'-[-f medium dense, moist
B 13
4086.6 18 s
B -.SM.)
40856 19 ; :} .
40846 120 S
P~ OL Dark grayish brown well-graded GRAVEL with
C 29 )"6 sand (GW), fine- to coarse-broken subrounded
- 7 56 |(106| 87 | 7 | 45| 6 o O | gravel, fine- to coarse-grained sand, very
40836 21 50 6O { dense, moist
C o\
- OOD
B 5O (]
4082.6 122 o (\°
C )o 0
B 6O
4081.6 123 41 o(\e
C 8 47 89|83 | 8 |45 11 )o o
L 42 OO C
B o
4080.6 1+ 24 oy
C o b
B 6O
L ° (\o
40796 125 DGW
C 24 38 G
C 9 37 |98 |60 8 | 53] 12 o 0
40786 +26 61 © O
B 6O
L o 60
4077.6 27 o 0
. N OO C
L ° 60
B 300 D
4076.6 +28 Nelq
B o 60
C )o o}
4075.6 129 0Q
L o 60
)o b
6Q

Standard Modified . P~ uscs
Penetration California gaSr%S Silty ) { Well-graded
Test Sampler > | Gravel



SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG .., SHEET 3 OF 4
IEVADA STARTOATE 10727721 LATITUDE ~ _39.61603°N
DOT END DATE _10/28/21 LONGITUDE _119.30919°W
PROJECT Fernley Seismic Retrofits ENGINEER _ G- Helgerson
LOCATION Wadsworth, NV OPERATOR _ Travis Sawin
Materials Division : .
74046 Diedrich D-120
Geotechnical Section =+ 51 GROUNDWATER LEVEL | PRILLRIG ot
1263 S. Stewart st ~ BORING DATE | TIME DEth‘TH ELfItEV. METHOD : ry
Carson Gity, NV 89712  GROUND ELEV. it _4104.6 HAMMER Automatic
TOTALDEPTH#/t _91.5 TA/1/21 AD | 295 | 4075] packFiLLED _YeS  pate _11/2/2021
T % ° 842 |E £ 2 |8 E - [$)
-~ = 0 [ £ 0o = oX| Xwn| =
te | e |4 |2 2 |25|35|22|95|88] 2 |RY|LE| 28 MATERIAL REMARKS
w o S |F| ¢ |82|g |8E|x=|x2| 3 |22|6HE| - DESCRIPTION
g @ |57 |29 |= | 9|7 o
U) O ° © )
- P~ OL Dark grayish brown well-graded GRAVEL with
C 10 4. 0 5’6 sand (GW), fine- to coarse-broken subrounded
L 60/5 o D | gravel, fine- to coarse-grained sand, very
40736 +—31 QO { dense, wet
- 0O
- o D
r o (]
40726 1732 o(\° No returns for
C :)o o} samples
C 6O between 30" and
4071.6 33 o(\e 40'BGS.
r RN Problems with
C e¥q the walls caving
- z OO were occuring
4070.6 —34 D due to the
- OQ b gravels and
o oS water table.
C o(\° Cuttings
40696 1-35 D, o consisted of
L 6O broken gravel
- o 60 vyith little to no
4068.6 + 36 Do fines.
X 0Q O
L o 60
- D
1 o D
4067.6 137 Kele
L o Gc’
o >o o}
4066.6 138 16 NOXg
¥ 18 40| 0 o0\
B 22 >o b
4065.6 -39 %OC
- Q
B OO 0
4064.6 140 iBOC
N D
L 17 OO o}
- 1 57 |118] 20 e (4
4063.6 141 61 3"6"
B o b
L 6O
40626 42 o (37
C d
B o 60
4061.6 143 16 o O
C 12 16 36 | 53 | 18 32 | 12 NQ) d
L 20 o 60
4060.6 |44 X
L oO C
C J0%
L VAN

Standard Modified . P~ uscs
Penetration California gaSr%S Silty ) { Well-graded
Test Sampler > | Gravel



SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG ., SHEET 4 OF 4
IEVADA STARTOATE 10727721 LATITUDE ~ _39.61603°N
DOT END DATE _10/28/21 LONGITUDE _119.30919°W
PROJECT Fernley Seismic Retrofits ENGINEER _ G- Helgerson
LOCATION Wadsworth, NV OPERATOR _ Travis Sawin
Materials Division : .
74046 Diedrich D-120
Geotechnical Section =+ 51 GROUNDWATER LEVEL | DRILLRIG ot
1263 S. Stewart St BORING DATE | TIME DEETH ELf'tEV- METHOD - Ty
Carson Gity, NV 89712  GROUND ELEV. it _4104.6 HAMMER Automatic
TOTALDEPTH#/t _91.5 TA/1/21 AD | 295 | 4075] packFiLLED _YeS  pate _11/2/2021
T % ° 842 |E £ 2 |8 E - [$)
= 59 F|l£4]142Q| = |oX|Xwn| £
te | e |4 |2 2 |25|35|22|95|88] 2 |RY|LE| 28 MATERIAL REMARKS
m & | S |F| § |82|37|85|x=2|&2| 3 |22|6L| & DESCRIPTION
< @ |57|% |26 || 9|7 ©
U) O ° © )
- P~ OL Dark grayish brown well-graded GRAVEL with
N 16 5’6 sand (GW), fine- to coarse-broken subrounded
L 20 44 | 0 oOD gravel, fine- to coarse-grained sand, very
4058.6 46 24 oD (] dense, wet
- 0O
C DOO 5
4057.6 147 i()oc
C b o
C 0Q
4056.6 +48 7 o\
- 22 [73] 0 DGW
- 51 OQ C
40556 1—49 o)
N o D
C o (]
L o GO
4054.6 150 RN
- 20 PO
- 13 27 54 |1 33|14 | 53 | 15 3" O
4053.6 151 27 o D
B O C
B Boring terminated at 51.5'
4052.6 +52
40516 |53
4050.6 |54
40496 |55
40486 |56
40476 |57
40466 |58
40456 +59

Standard Modified . P~ uscs
Penetration California gaSr%S Silty ) { Well-graded
Test Sampler > | Gravel



SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG SHEET 1 OF 6

IEVADA STARTOATE _10/21/21 LATITUDE ~ _39.61616°N
DOT END DATE 10/21/21 LONGITUDE 1 19265460\/\/
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fernley, NV OPERATOR Guillermo Prada-Ponce
Materials Division : .
74046 Diedrich D-120
Geotechnical Section EA # B-2 GROUNDWATER LEVEL ORI RIS Mud Rota
1263 S. Stewart st~ BORING DATE | TIME DEth‘TH ELfItEV. METHOD ary
Carson Gity, NV 89712  GROUND ELEV. it _4133.6 HAMMER Automatic
TOTALDEPTH#t _76-5 TI/1/21 AD | 52 [ 4082] aCKFILLED _YeS  pate _11/2/2021
|91 2 |Bez |22 20| B |E, |l @
= 59 F|l£4]142Q| = |oX|Xwn| £
Ge | ke |4 (¢ 2 |83|52|22|85|88| o |BL|4n &8 MATERIAL
w o S |F| S |82|g |ak|a=|x2| o | 22|56k - DESCRIPTION
ps @ |57 |29 |= | 9|7 o
N O ° © )
- Brown silty SAND (SM), fine- to medium-grained, medium dense,
B moist, slight mottling
4132.6 -_—1
4131.6 -_—2
41306 |3 10
N 1 10 | 19| 73|14 [100| 29
L 9
4129.6 -_—4
41286 15 A
= Brown sandy SILT (ML), hard, moist, fine-grained sand
B 7
- 2 10 |[35|83|27|100| 51|26 | 3 |DS,
41276 —6 25 Chenj
B ML
4126.6 -_—7
- Brown silty SAND (SM), fine-grained, dense, moist, |
41256 T8 9
N 3 17 | 44|83 | 16 [100| 44
L 27
4124.6 -_—9
4123.6 -_—10 el . ) )
- +|-{.-]| Becomes very dense, dark brown with slight mottling
C 20 EOR
- 4 24 | 64|83 |14 [100| 27 | 20 | NP |DS, || 1"
41226 +—11 40 Chem)- .| 1|
4121.6 -_—12
4120.6 -_—13 15
B 5 18 |52 | 83|22 |100]| 39
L 34
4119.6 -_—14
Standard Modified USCS Silt ;tjuscs Jq.Juscs
Penetration California Sand Y USCS Silt Poorly-graded [>{°] Well-graded
Test Sampler 1’| Sand with Silt [;1.{ Sand with Silt




SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG SHEET 2 OF 6

IEVADA STARTOATE _10/21/21 LATITUDE ~ _39.61616°N
DOT END DATE _10/21721 LONGITUDE _ 119.26546°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
o LOCATION Fernley, NV OPERATOR _ Guillermo Prada-Ponce
Materials Division EA# 74046 DRILL RIG Diedrich D-120
Geotechnical Section o B2 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart st~ BORING DATE | TIME DEth‘TH ELfItEV. METHOD ary
Carson City, Nv 89712  GROUND ELEV. ft _4133.6 HAMMER Automatic
TOTALDEPTH#t _76-5 TI/1/21 AD | 52 [ 4082] aCKFILLED _YeS  pate _11/2/2021
T g o |B,> |¥E|2 2| 5| 0
< g =0 i £9| = | 5X|Xwn| F
ie | f=| 3l 2 |2\%e08|20028 2 |20 %0 ae MATERIAL
w a S |[F| § |8z|g |ak|2%|az2| 2 |2E|GF| - DESCRIPTION
P @ |> S0 | = g7 o
O -
- Grayish brown poorly graded SAND with silt (SP-SM), fine- to
C 28 medium-grained, very dense, moist
o 6 36 82|83 (121|100 6 | 12 | NP
41176 —16 46
4116.6 -_—17
4115.6 -_—18
4114.6 -_—19
4113.6 -_—20 ____________________________
o2Jocb] Grayish brown well-graded SAND with silt (SW-SM), fine- to
C 19 c.24°[{ medium-grained, very dense, moist
- 7 25 59 | 83 | 18 |100| 10 ovolol
41126 +21 34 o2oe?
4116 122 ol
- osw_;
- -SM
41106 T23 KN
4109.6 -_—24
41086 25 eedlly
o || Grayish brown silty SAND (SM), fine- to medium-grained, dense,
C 24 11 moist
o 8 32 71187 |21|100| 14
4107.6 T—26 39
4106.6 -_—27 14
- M.
41056 128 )
4104.6 T—29
Standard Modified USCS Silt -}]uscs .uscs
Penetration California Sand Y USCS Silt Poorly-graded [>{°] Well-graded
Test Sampler 1’| Sand with Silt [;1.{ Sand with Silt




SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG SHEET 3 OF 6

IEVADA STARTOATE _10/21/21 LATITUDE ~ _39.61616°N
DOT END DATE _10/21721 LONGITUDE _ 119.26546°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fernley, NV OPERATOR _ Guillermo Prada-Ponce
Materials Division 4 74046 DRILLRIG _ Diedrich D-120
Geotechnical Section o B2 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart st ~ BORING DATE | TIME DEth‘TH ELfItEV. METHOD : ry
Carson Gity, NV 89712  GROUND ELEV. it _4133.6 HAMMER Automatic
TOTALDEPTH#t _76-5 TI/1/21 AD | 52 [ 4082] aCKFILLED _YeS  pate _11/2/2021
T % ° 842 |E £ 2 |8 E - [$)
-~ = 0 [ £ 0o = oX| Xwn| =
Ge | ke |4 (¢ 2 |83|52|22|85|88| o |BL|4n &8 MATERIAL
w o S |F| S |82|8 |ok|5%|a2| 5 |22|BHE 2~ DESCRIPTION
g @ |57 |29 |= | 9|7 o
U) O ° © )
- Grayish brown poorly graded SAND with silt (SP-SM), fine- to
C 34 medium-grained, very dense, moist
o 9 52 |118 7 |100| 7 | 13 | NP
4102.6 + 31 66
41016 |32
41006 |33
40096 |34
40086 |35 4 —————
- --'-]| Dark redish brown silty SAND (SM), fine- to medium-grained, very
C 11 “1-1] dense, moist, slight mottling
o 10 14 54 | 73 |17 | 99 | 29 | 15 | NP ol
4097.6 36 40
4096.6 137
40956 |38
40946 |39
40936 140 ‘S
C 29 .
- 11 43 98 | 83 | 18 |100| 17
4092.6 41 55
40916 |42
40006 |43
4089.6 44
Standard Modified USCS Silt juscs .j-juscs
Penetration California Sand Y USCS Silt Poorly-graded [>{°] Well-graded
Test Sampler 1’| Sand with Silt [;1.{ Sand with Silt




SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG SHEET 4 OF 6

IEVADA STARTOATE _10/21/21 LATITUDE ~ _39.61616°N
DOT END DATE 10/21/21 LONGITUDE 1 19265460\/\/
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fernley, NV OPERATOR Guillermo Prada-Ponce
Materials Division - _ 74046 DRILLRIG _ Diedrich D-120
Geotechnical Section o B-2 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart st~ BORING DATE | TIME DEth‘TH ELfItEV. METHOD ary
Carson Gity, NV 89712  GROUND ELEV. it _4133.6 HAMMER Automatic
TOTALDEPTH#t _76-5 TI/1/21 AD | 52 [ 4082] aCKFILLED _YeS  pate _11/2/2021
|91 2 |Bez |22 20| B |E, |l @
= 59 F|l£4]142Q| = |oX|Xwn| £
te | ke | 4 |8 ¢ |23]35|22(33(28] 2 |2u|uy| 28 MATERIAL
4 | W= | & |¥| 2 |§5|82 |0l |22(%c| 2 |2 <9
u a s |[F| © |8z|8 |ak|x%|E2| 2 | 22|68 - DESCRIPTION
2 | cZ|x oz g |3 o
x m =) 20X |8 5 |
[8)
- Grayish brown poorly graded SAND with silt (SP-SM), fine- to
C 56 medium-grained, very dense, moist
N 12 78 80 | 11 [100| 11 | 17 | NP
4087.6 46 5073
4086.6 -_—47
4085.6 -_—48
4084.6 -_—49
4083.6 50 —_———— — — — —— — — —— — — — ——— —— — — —
= --'-]| Dark brown silty SAND (SM), fine- to medium-grained, very dense,
B 19 “Fb moist
- 13 24 | 56|87 |22 |100| 21 ol
4082.6 51 32
4081.6 !52
4080.6 -_—53
4079.6 -_—54
40786 155 ‘sm]
- |} ;|| Becomes wet
C 18 ol
- 14 26 | 57|87 |27 22 | NP
4077.6 56 31
4076.6 -_—57
4075.6 -_—58
4074.6 59
Standard Modified USCS Silt ;tjuscs Jq.Juscs
Penetration California Sand Y USCS Silt Poorly-graded [>{°] Well-graded
Test Sampler 1’| Sand with Silt [;1.{ Sand with Silt




SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG SHEET 5 OF 6

IEVADA STARTOATE _10/21/21 LATITUDE ~ _39.61616°N
DOT END DATE 10/21/21 LONGITUDE 1 19265460\/\/
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fernley, NV OPERATOR Guillermo Prada-Ponce
Materials Division - _ 74046 DRILLRIG _ Diedrich D-120
Geotechnical Section o B-2 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart st~ BORING DATE | TIME DEth‘TH ELfItEV. METHOD ary
Carson Gity, NV 89712  GROUND ELEV. it _4133.6 HAMMER Automatic
TOTALDEPTH#t _76-5 TI/1/21 AD | 52 [ 4082] aCKFILLED _YeS  pate _11/2/2021
|91 2 |Bez |22 20| B |E, |l @
= 59 F|l£4]142Q| = |oX|Xwn| £
te | ke | 4 |8 ¢ |23]35|22(33(28] 2 |2u|uy| 28 MATERIAL
Do | W=z x| 2 |5>|8%|eH (22|20 8 |Be|EH| <9
. o | 2 |F| © |8z|8 |oz|E%|22| 3 |<2|oF| & DESCRIPTION
< @ |5 S0 e |x g |7 ©
) 813 3 5 |
- Dark brown poorly graded SAND with silt (SP-SM), fine- to
B 28 medium-grained, very dense, wet
o 15 52 |130| 67 |30.5/ 99 | 11 | 31 | 28
4072.6 61 78 23.5 19 | NP
4071.6 -_—62
4070.6 -_—63
4069.6 -_—64
4068.6 |65 e — — — — — — — — — — — — — — — — — —
= --'-]| Dark brown silty SAND (SM), fine- to medium-grained, very dense,
C 33 Al wet
o 16 41 83 |93 |22 |100| 14
4067.6 66 42
4066.6 -_—67
4065.6 -_—68
4064.6 -_—69
40636 70 ‘S
C 18 2
- 17 36 83 | 93 | 31 |100| 40
4062.6 71 47
4061.6 -_—72
4060.6 -_—73
4059.6 74
Standard Modified USCS Silt T]uscs Juscs
Penetration California Sand Y USCS Silt Poorly-graded [>{°] Well-graded
Test Sampler 1’| Sand with Silt [;1.{ Sand with Silt




SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG SHEET 6 OF 6

IEVADA STARTOATE _10/21/21 LATITUDE ~ _39.61616°N
DOT END DATE 10/21/21 LONGITUDE 1 19265460\/\/
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fernley, NV OPERATOR Guillermo Prada-Ponce
Materials Division - _ 74046 DRILLRIG _ Diedrich D-120
Geotechnical Section o B-2 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart st~ BORING DATE | TIME DEfITTH ELfItEV. METHOD ary
Carson Gity, NV 89712  GROUND ELEV. it _4133.6 HAMMER Automatic
TOTAL DEPTH ft _76-5 T1/121] AD | 52 | 4082] pACKFILLED _YeS  pate _11/2/2021
|91 2 |Bez |22 20| B |E, |l @
= 59 F|l£4]142Q| = |oX|Xwn| £
te | ke | 4 |8 ¢ |23]35|22(33(28] 2 |2u|uy| 28 MATERIAL
Do | W=z x| 2 |5>|8%|eH (22|20 8 |Be|EH| <9
u a = |F| © |8z|@2 |k |aZ|az| 2 |<Z|oF| ™ DESCRIPTION
4 = c“lx ° o g | o
x m |D =2Q IR R 5|
O
= Dark brown silty SAND (SM), fine- to medium-grained, very dense,
N 16 wet
L 18 29 76 | 87 | 29 24 | NP Becomes fine-grained sand with mottling
4057.6 +76 47
B Boring terminated at 76.5' BGS
4056.6 + 77
4055.6 -_—78
4054.6 -_—79
4053.6 -_—80
4052.6 81
40516 182
40506 |83
4049.6 -_—84
4048.6 -_—85
4047.6 -_—86
40466 |87
40456 |88
4044.6 +89
Standard Modified USCS Silt USCS 1. USCS
Penetration California Sand Y USCS Silt Poorly-graded [>{°] Well-graded
Test Sampler Sand with Silt [.{.| Sand with Silt




SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG SHEET 1 OF 6

IEVADA STRTOATE _10/26/21 LATITUDE  _39.61471°N
DOT END DATE _10/26/21 LONGITUDE _ 119.23627°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fem|ey, NV OPERATOR Travis Sawin
Materials Division . :
74046 Diedrich D-120
Geotechnical Section = # 53 GROUNDWATER LEVEL | PRILLRIG 1o Rot
1263 S. Stewart st~ BORING DATE | TIME DEth‘TH ELfItEV. METHOD .ry
Carson Gity, NV 89712  GROUND ELEV. ft _4150.1 HAMMER Automatic
TOTALDEPTH#t _76-5 TA/1/21 AD | 315 | 4119] packFILLED _YeS  pate _11/2/2021
T g o |B,> |¥E|2 2| 5| 0
~ = 0 - | = <o = SX| ol =
Ge | ke |4 (& 2 |£3|32(28(83|85| 2 |25k 28 MATERIAL
- o | £ |F| S |8z|8 |cE|i®|a2| 3 |2%|6H| & DESCRIPTION
P @ |> S0 | = g7 o
O )
- Grayish brown silty SAND (SM), fine- to medium-grained, dense,
C moist
41491 11
41481 -2
414714 13 13
C 1 15 |34 | 80 | 14 |100| 39
C 19
41461 14
41451 15
B 5
- 2 10 |30 |83]23 27| 3
41441 1-6 20
41431 -7
N S Dark grayish brown poorly graded SAND with silt (SP-SM), |
41421 +8 20 St fine-grained, dense, moist
C 3 26 |67 5 |100| 12 Chemj; - f
L 41 DS |1
M411 19 S
41401 10 it
C 14 L
- 4 18 | 41 | 87 | 27 [100] 12
41391 11 23 ‘sp
~SM|.
41381 112
41374 13 16
C 5 23 | 50|87 |23 19 | NP
C 27
41361 14

Standard Modified . USsCs ] uscs Low
Penetration California gaSr%S Silty Poorly-graded % Plasticity USCS Silt
Test Sampler Sand with Silt {//] Clay



SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG SHEET 2 OF 6

IEVADA STARTOATE 10/26/21 LaTiTUDE ~ _39.61471°N
DOT END DATE _10/26/21 LONGITUDE _ 119.23627°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fem|€y, NV OPERATOR Travis Sawin
Materials Division : .
74046 Diedrich D-120
Geotechnical Section =+ 53 GROUNDWATER LEVEL | DRILLRIG ot
1263 S. Stewart st~ BORING DATE | TIME DEth‘TH ELfItEV. METHOD : ry
Carson Gity, NV 89712  GROUND ELEV. ft _4150.1 HAMMER Automatic
TOTALDEPTH#t _76-5 TA/1/21 AD | 315 | 4119] packFILLED _YeS  pate _11/2/2021
T % o |8,]2 &g 2 |8 E - [$)
= 59 F|l£4]142Q| = |oX|Xwn| £
de | he | Y |2 2 |E5|32|28|83(8T| 2 B8 h| 28 MATERIAL
w o s |F| § [8z|2 |ak|aZ%|a2| o |22| 6k - DESCRIPTION
< m |5 =02 | g7 o
O -
- “1'I'l Dark grayish brown poorly graded SAND with silt (SP-SM),
B 27 ~t-{| fine-grained, dense, moist
L 6 37 | 82 9 [100]| 5 Chen-- 't '{{ Fine-to medium-grained sand
41341 16 45 SRt
41331 117 S
r “SP
41321 118 “sm
41311 19
41301 120
C 20
- 7 19 32|83 |21 24 | NP
41291 +21 13 ; _— ]
- Dark brown lean CLAY (CL), low plasticity, hard, moist to wet
41281 22
B Becomes very stiff, slight mottling
41271 +23 8
B 8 12 25 1100| 29 |100| 91 | 37 | 12 |UU
L 13
41261 |24
41251 |25 )
= Becomes stiff
N 3 CL
- 9 4 13 [{100| 46 | 99 | 95
41241 1-26 9
41231 f-27
41221 128 4
N 10 5 13 |100| 40 (100| 96 | 38 | 14
L 8
41211 1-29

Standard Modified . USsCs ] uscs Low
Penetration California gaSr%S Silty Poorly-graded % Plasticity USCS Silt
Test Sampler Sand with Silt {//] Clay



SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG .., SHEET 3 OF 6
IEVADA STARTOATE 10/26/21 LaTiTupe  _39-61471°N
DOT END DATE _10/26/21 LONGITUDE _ 119.23627°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fernley, NV OPERATOR Travis Sawin
Materials Division - _ 74046 DRILLRIG _ Diedrich D-120
Geotechnical Section o B-3 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart st~ BORING DATE | TIME DEth‘TH ELfItEV. METHOD : ry
Carson Gity, NV 89712  GROUND ELEV. ft _4150.1 HAMMER ~ _Automatic
TOTALDEPTH#t _76-5 TA/1/21 AD | 315 | 4119] packFILLED _YeS  pate _11/2/2021
|91 2 |Bez |22 20| B |E, |l @
= 59 F|l£4]142Q| = |oX|Xwn| £
Ge | ke |4 (& 2 |£3|32(28(83|85| 2 |25k 28 MATERIAL
w o S |F| S [82|g |3E|5%|52] 2 | 22| Bk 2~ DESCRIPTION
ps @ |57 |29 |= | 9|7 o
) 813 3 5 |
- Dark brown sandy SILT (ML), hard, moist, fine-grained sand
N 12
o 11 18 43 33 [100| 70 | 32 | NP | DS
41191 31 25
A 4
41181 132
N ML
41171 33
41161 |34
41151 35 - — — — — — ]
= -] Grayish brown silty SAND (SM), fine-grained, medium dense, wet
C 10
o 12 13 29| 83 | 28 |100| 25
41141 1-36 16
41131 37 11
- “SM:
41121 138 1
41111 130
41101 440 ]
= Grayish brown lean CLAY (CL), moderate plasticity, very stiff, wet
C 5
- 13 7 20 |100| 41 [100| 92 | 40 | 19
41001 +41 13
41081 |42
C CL
41074 143
4106.1 144

Standard Modified . USsCs ] uscs Low
Penetration California gaSr%S Silty Poorly-graded % Plasticity USCS Silt
Test Sampler Sand with Silt {//] Clay



SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG ... SHEET 4 OF 6
IEVADA STARTOATE 10/26/21 LaTiTUDE ~ _39.61471°N
DOT END DATE _10/26/21 LONGITUDE _ 119.23627°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fem|ey, NV OPERATOR Travis Sawin
Materials Division 4 74046 DRILLRIG _ Diedrich D-120
Geotechnical Section T B3 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart st ~ BORING DATE | TIME DEth‘TH ELfItEV. METHOD : ry
Carson Gity, NV 89712  GROUND ELEV. ft _4150.1 HAMMER Automatic
TOTALDEPTH#t _76-5 TA/1/21 AD | 315 | 4119] packFILLED _YeS  pate _11/2/2021
T % o |84]2 &g 2 |8 E - [$)
-~ = 0 [ £ 0o = oX| Xwn| =
Ge | ke |4 (& 2 |£3|32(28(83|85| 2 |25k 28 MATERIAL
w o S |F| S [82|g |3E|5%|52] 2 | 22| Bk 2~ DESCRIPTION
g @ |57|% [S0|x |« e |z (O]
U) O ° © )
- Dark brown SILT with sand (ML), hard, wet, fine-grained sand
N 23
L 14 30 |75 26 [100| 80 | 29 | NP
41041 146 45
41034 |47
C ML
41021 |48
41011 |49
41001 |50 =,
= Dark grayish brown lean CLAY (CL), moderate plasticity, stiff, wet
N 4
L 15 5 |12 ]100]| 48 |100| 96
4099.1 1—51 7
4098.1 452
40071 153
40961 |54
40951 |55 CL
N 4
C 16 5 | 13 |100] 44 42 | 19
4094.1 56 8
40931 |57
40921 |58
40911 59

Standard Modified . USsCs ] uscs Low
Penetration California gaSr%S Silty Poorly-graded % Plasticity USCS Silt
Test Sampler Sand with Silt {//] Clay



SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG o, SHEET 5 OF 6
IEVADA STARTOATE 10/26/21 LaTiTupe  _39-61471°N
DOT END DATE _10/26/21 LONGITUDE _ 119.23627°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fernley, NV OPERATOR Travis Sawin
Materials Division : .
74046 Diedrich D-120
Geotechnical Section EA # B-3 GROUNDWATER LEVEL ORI RIS Mud Rota
1263 S. Stewart St BORING DATE | TIME DEth‘TH ELfItEV. METHOD . ry
Carson Gity, NV 89712  GROUND ELEV. ft _4150.1 HAMMER Automatic
TOTALDEPTH#t _76-5 TA/1/21 AD | 315 | 4119] packFILLED _YeS  pate _11/2/2021
|91 2 |Bez |22 20| B |E, |l @
= 59 F|l£4]142Q| = |oX|Xwn| £
te | ke | 4 |8 ¢ |23]35|22(33(28] 2 |2u|uy| 28 MATERIAL
Do | W=z x| 2 |5>|8%|eH (22|20 8 |Be|EH| <9
u a = |F|l 9 |g=z|8 oz |a%|az| 2 |<Z|oF| & DESCRIPTION
ps o |5 S0l |2 | |7 o
) 3 3 5 |
o
- Dark grayish brown lean CLAY (CL), moderate plasticity, stiff, wet
C 10 Becomes very stiff
o 17 8 21 |100| 38 |100| 93 | 49 | 24 |UU
4089.1 —61 13
4088.1 -_—62
C CL
4087.1 -_—63
4086.1 -_—64
40851 +-65 |—oA"t—A—F—f———— A _____ ——
= Dark gray to black SILT (ML), very stiff, wet
N 12
o 18 10 21 |100| 41 [100| 99 | 42 | 15
4084.1 —66 11
4083.1 -_—67
N ML
4082.1 -_—68
4081.1 -_—69
40801 170 e — ]
L 39 21%|'-] Dark gray silty SAND (SM), fine-grained, very dense, wet
- 19 60 17 [100{ 15 | 21 | NP 158
4079.1 71 5013
4078.1 -_—72 1
- “SM:
40771 +713 1
40761 74
Standard Modified USCS Silt USCS 7 USCS Low
Penetration California Sand Y Poorly-graded Plasticity USCS Silt
Test Sampler Sand with Silt ] Clay




SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG .., SHEET 6 OF 6
IEVADA STARTOATE 10/26/21 LaTiTUDE ~ _39.61471°N
DOT END DATE _10/26/21 LONGITUDE _ 119.23627°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fem|ey, NV OPERATOR Travis Sawin
Materials Division 4 74046 DRILLRIG _ Diedrich D-120
Geotechnical Section o B3 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart st~ BORING DATE | TIME DEfITTH ELfItEV. METHOD ary
Carson Gity, NV 89712  GROUND ELEV. ft _4150.1 HAMMER ~ _Automatic
TOTALDEPTH#t _76-5 TA/1/21 AD | 315 | 4119] packFILLED _YeS  pate _11/2/2021
|91 2 |Bez |22 20| B |E, |l @
-~ = 0 [ £ 0o = oX| Xwn| =
Ge | ke |4 (¢ 2 |83|52|22|85|88| o |BL|4n &8 MATERIAL
w o S |F| S |82|8 |ok|5%|a2| 5 |22|BHE 2~ DESCRIPTION
g @ |57 |29 |= | 9|7 o
U) O ° © )
- 24 Dark gray silty SAND (SM), fine-grained, very dense, wet
r 20 64 92 | 23 |100| 35
40741 76 50/4"
B Boring terminated at 76.3' BGS.
40731 77
40721 178
40711 +-79
4070.1 4-80
4069.1 181
4068.1 |82
4067.1 483
4066.1 -84
4065.1 485
4064.1 186
4063.1 187
4062.1 188
4061.1 +89

Standard
Penetration
Test

1

Modified )
California gasr?ds Silty
Sampler

uscs % USCS Low

Poorly-graded / Plasticity
Sand with Silt {//] Clay

|:|:|:| USCS Silt




SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG SHEET 1 OF 6
IEVADA STRTOATE _10/19721 LATITUDE _ 39.613217°N
DOT END DATE _10/20/21 LONGITUDE _ 119.21837°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fernley, NV OPERATOR _ Guillermo Prada-Ponce
Materials Division EA# 74046 DRILL RIG Diedrich D-120
Geotechnical Section o B4 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart St BORING DATE | TIME DEth‘TH ELfItEV. METHOD : ry
Carson Gity, NV 89712  GROUND ELEV. ft _4134.1 HAMMER Automatic
TOTALDEPTH#t _86.5 17121 AD | 385 | 4096 ] BaCkFILLED _YeS _ pate _11/2/2021
T g o B> [8E|2 |2.] 5 |2 0
~ = 0 - | = <o = SX| ol =
Ge | ke |4 (& 2 |£3|32(28(83|85| 2 |25k 28 MATERIAL
. o | 2 |F| S [8z|¢ |c2|2%|22]| g |23|6F &~ DESCRIPTION
P @ o S0 | g |7 o
O -
= Dark brown silty SAND (SM), fine-to coarse-grained, medium
B dense, moist
41331 1
41321 L2
41311 13 8
C 1 8 21 [ 87 [ 14 |97 | 21
L 13
41301 14
41291 15 e — — ]
B -1t Grayish brown poorly graded SAND with silt (SP-SM), fine-to
C 9 “t-|] coarse-grained, mdeium dense, moist
- 2 12 26 (80| 9 |97 | 6 Chen}-- |/
41281 -6 14 b
412714 -7 g :f ol
B :. 1-1.| Becomes dense
4126.1 8 12 ol
C 3 15 | 38|83 | 7 |100| 8 DS ||
L 23 I: 10
41251 -9
r 8P
41241 =10 “sM
12
o 4 17 38 | 83
41231 +—11 21
41221 12
41211 13
41201 114

Standard Modified ) uscs 1uscsLow P/} Uscs High
ﬂ Penetration E California USCS Silty Poorly-graded % Plasticity % Plasticity

Test Sampler Sand Sand with Silt é Clay Y/ Clay



SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG SHEET 2 OF 6
IEVADA STRTOATE _10/19721 LATITUDE _ 39.613217°N
DOT END DATE _10/20/21 LONGITUDE _ 119.21837°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fernley, NV OPERATOR _ Guillermo Prada-Ponce
Materials Diviston -\ # 74046 bRILLRIG _ Diedrich D-120
Geotechnical Section o B4 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart St BORING DATE | TIME DEETH ELfItEV- METHOD - ry
Carson Gity, NV 89712  GROUND ELEV. ft _4134.1 HAMMER Automatic
TOTALDEPTH#t _86.5 17121 AD | 385 | 4096 ] BaCkFILLED _YeS _ pate _11/2/2021
T % o 18,2 &g RE E = )
= 59 F|l£4]142Q| = |oX|Xwn| £
Ge | ke |4 (¢ 2 |83|52|22|85|88| o |BL|4n &8 MATERIAL
Bl e | 2R S |B2|8|ck|i%|22| 3 | 43|56k &7 DESCRIPTION
< m |57|% |28|s |s= g |7 o
w O ° ° -
- Grayish brown poorly graded SAND with silt (SP-SM), fine-to
C 16 coarse-grained, mdeium dense, moist
- 5 21 | 45|83 |22 (100| 7
41181 —16 24
41171 -_—17
4116.1 -_—18
41151 -_—19
41141 -_—20
C 11 .':.::.'I T e e T T T e T T T — — —
L 6 24 | 67 13 [100| 20 | 23 | NP | DS [].+ ]| Brown silty SAND (SM), fine-grained, very dense, moist
41131 +21 43 BN
41121 -_—22
41111 -_—23
41101 -_—24
4109.1 -_—25 RIER R
r ~SM:|| Becomes dense
i 13 S
- 7 18 | 40 |100| 21 [100| 30
4108.1 —26 22
41071 -_—27
4106.1 -_—28
4105.1 —29
Standard Modified USCS Silt USCS 7 USCS Low ? USCS High
Penetration California Sand Y Poorly-graded Plasticity / Plasticity
Test Sampler Sand with Silt é Clay 4 Clay




SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG . SHEET 3 OF 6
IEVADA STARTOATE _10/19721 LATITUDE ~ _39.613217°N
DOT END DATE 10/20/21 LONGITUDE 1 1921 837°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
o LOCATION Fernley, NV OPERATOR _ Guillermo Prada-Ponce
Materials Division 4 74046 DRILLRIG _ Diedrich D-120
Geotechnical Section B4 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart st ~ BORING DATE | TIVE DEth‘TH E'—EV- METHOD ary
Carson Gity, NV 89712  GROUND ELEV. ft _4134.1 HAMMER Automatic
TOTALDEPTH#t _86.5 17121 AD | 385 | 4096 ] BaCkFILLED _YeS _ pate _11/2/2021
T % o |8,]2 &g 2 |2 E - )
= 59 F|l£4]142Q| = |oX|Xwn| £
Ge | ke |4 (¢ 2 |83|52|22|85|88| o |BL|4n &8 MATERIAL
w o S |F| S |82|8 |oZ|aZ%|&8| 5 |22|6H| &~ DESCRIPTION
< a |57|% |S6|g | g |7 o
Py 8| 3 S |
- Dark gray lean CLAY (CL), hard, moist, fine-grained sand
C 9
- 8 13 | 37 35 [100| 93 | 33 | 6
41031 31 24
41021 132
C CL
41011 £33
41001 34
40991 +-3 +—pf+—++ Vv LV L W4 ]
C 3
L 9 3 | 8 |100| 51 [100] 97
4098.1 +36 5
40071 |37
N Becomes stiff
4096.1 +38 4
- 10 6 |12 49 [100| 98 | 61 | 39 | UU
¥ 6
4095.1 -39
4094.1 40
C 3
- 1 4 | 9 |100] 52 50 | 30
40931 141 5
40021 142
40011 +-43
40901 44

Standard Modified ) uscs 1uscsLow P/} Uscs High
ﬂ Penetration E California USCS Silty Poorly-graded % Plasticity % Plasticity

Test Sampler Sand Sand with Silt é Clay Y/ Clay



SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG . SHEET 4 OF 6
IEVADA STARTOATE _10/19721 LATITUDE ~ _39.613217°N
DOT END DATE 10/20/21 LONGITUDE 1 1921 837°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
Materials Divii LOCATION Fernley, NV OPERATOR Guillermo Prada-Ponce
aterials Division . .
74046 Diedrich D-120
Geotechnical Section = # 54 GROUNDWATER LEVEL | PRILLRIG ot
1263 S. Stewart st ~ BORING DATE | TIME DEth'TH ELfItEV. METHOD : ry
Carson Gity, NV 89712  GROUND ELEV. ft _4134.1 HAMMER Automatic
TOTALDEPTH#t _86.5 17121 AD | 385 | 4096 ] BaCkFILLED _YeS _ pate _11/2/2021
T % o |84]2 &g 2 |8 E - [$)
= 59 F|l£4]142Q| = |oX|Xwn| £
Ge | ke |4 (& 2 |£3|32(28(83|85| 2 |25k 28 MATERIAL
w o S |F| S |82|8 |oZ|aZ%|&8| 5 |22|6H| &~ DESCRIPTION
g @ |5 S0l |2 | |7 o
U) O ° © )
L 7 Grayish brown fat CLAY (CH), high plasticity, medium stiff, wet
N 3
i 12 4 | 9 [100]| 55 |100| 98 /
4088.1 46 5 /
40874 |47 é
40861 |48 %
40851 |49 %
¥ é//
4084.1 1—50 {/CH _
- // Becomes very stiff
C 7 /
i 13 8 |19 [100| 42 [100|100| 65 | 42
40831 51 11 /
40821 452 é
40811 153 é
40801 |54 %
4079.1 155 4 ————————————————————————————
= Grayish brown lean CLAY (CL), moderate plasticity, stiff, wet
N 4
C 14 4 |12 [100] 50 49 | 27
4078.1 1—56 8
40774 57
N CL.
40764 |58
4075.1 4—59

Standard Modified . uscs 1uscsLow P/} Uscs High
ﬂ Penetration E California USCS Silty Poorly-graded % Plasticity % Plasticity

Test Sampler Sand Sand with Silt é Clay Y/ Clay



SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG SHEET 5 OF 6
IEVADA STRTOATE _10/19721 LATITUDE _ 39.613217°N
DOT END DATE 10/20/21 LONGITUDE 1 1921837°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
LOCATION Fernley, NV OPERATOR Guillermo Prada-Ponce
Materials Division - _ 74046 DRILLRIG _ Diedrich D-120
Geotechnical Section o B-4 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart st ~ BORING DATE | TIME DEth‘TH ELfItEV. METHOD : ry
Carson Gity, NV 89712  GROUND ELEV. ft _4134.1 HAMMER Automatic
TOTAL DEPTH ft _86.5 T1/121] _AD | 385 | 4096] BACKFILLED _YeS  pate _11/2/2021
T % o 3 ) & g % g E i O
. g = o - | < £9| = |5x|Xn| =
ie | ke |4 |8 2 [83|3xR2|83|88| 2 |20|Yy| £9 MATERIAL
4 | W= | & |¥| 2 |§5|82 |0l |22(%c| 2 |2 <9
u o = |F| © |8z|8 7 |a | |n2| 2 | 22| 6K - DESCRIPTION
4 = c“lx ° o g | o
x m =) 28 XX 5 |
= Grayish brown lean CLAY (CL), moderate plasticity, stiff, wet
C 4
- 15 5 11 {100| 49 |100| 97
40731 161 6
40721 162
40711 63
40701 |64
4069.1 |65 )
= Becomes very stiff
B 7
- 16 8 18 [100| 49 |100| 99 | 47 | 24 | UU
4068.1 66 10
4067.1 167
C CL
40661 |68
40651 |69
40641 170 .
= Becomes stiff
C 3
- 17 4 10 {100 | 46 49 | 27
4063.1 171 6
40621 |72
40611 73
4060.1 174
Standard Modified ) uscs 1uscsLow P/} Uscs High
Penetration California gaSr%S Silty Poorly-graded g Plasticity % Plasticity
Test Sampler Sand with Silt é Clay 4 Clay




SMART SOIL LOG 74046 FERNLEY RETROFITS.GPJ NDOT SMART LOG 2018.10.10.GDT 1/19/22

BORING LOG ... SHEET 6 OF 6
IEVADA STARTOATE _10/19721 LATITUDE ~ _39.613217°N
DOT END DATE 10/20/21 LONGITUDE 1 1921 837°W
PROJECT Fernley Seismic Retrofits ENGINEER G. Helgerson
o LOCATION Fernley, NV OPERATOR _ Guillermo Prada-Ponce
Materials Division 4 74046 DRILLRIG _ Diedrich D-120
Geotechnical Section B4 GROUNDWATER LEVEL Mud Rota
1263 S. Stewart st~ BORING DATE | TIME DEth‘TH ELfItEV. METHOD .ry
Carson Gity, NV 89712  GROUND ELEV. ft _4134.1 HAMMER Automatic
TOTALDEPTH#t _86.5 17121 AD | 385 | 4096 ] BaCkFILLED _YeS _ pate _11/2/2021
T % o |8,]2 &g 2 |8 E - [$)
-~ = 0 [ £ 0o = oX| Xwn| =
Ge | ke |4 (& 2 |£3|32(28(83|85| 2 |25k 28 MATERIAL
w o S |F| S |82|8 |oZ|aZ%|&8| 5 |22|6H| &~ DESCRIPTION
Py @ |5 S0k | g | g G}
U) O ° © )
- Grayish brown lean CLAY (CL), moderate plasticity, stiff, wet
C 3
L 18 4 |10 {100 44 [100| 87 H
4058.1 1—76 6
40571 77
4056.1 78
4055.1 +-79
4054.1 4-80
N CL
4053.1 4—81
40521 |82
4051.1 4-83
4050.1 -84
4049.1 -85
- Becomes hard
C 15
L 19 21 | 55(100| 40 [100| 95 | 45 | 16
40481 +86 34
B Boring terminated at 86.5' BGS.
4047.1 4—87
4046.1 188
40451 +89

Standard Modified ) uscs 1uscsLow P/} Uscs High
ﬂ Penetration E California USCS Silty Poorly-graded % Plasticity % Plasticity

Test Sampler Sand Sand with Silt é Clay Y/ Clay



Appendix C
Laboratory Test Results
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT i % CLAY USCS AASHTO PL LL
O 0.0 0.3 35.9 13.8
0 0.0 0.0 83.3 16.7
at 0.0 7.6 51.7 40.7
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inch b O
e o [ o [ a || Mme "o [ o | a
" 100.0 #d 99.7 100.0 924
3/4" 94,1 #10 97.7 99.4 91.4 O
172" 94.1 #16 G4.1 96.8 90.7
378" 100.0 4.1 #40 61.7 62.2 2.8
#50 45.6 44.9 759 | |®
#100 22,5 25.6 555
#200 13.8 16.7 40.7
GRAIN SIZE REMARKS:
Dgo 0.4096 | 04072 ¢ 0.1732 o
Dag 0.1988 | 0.1882
D1g t
COEFFICIENTS
Cc -
Cy
© Source of Sample: Bl Depth: 2.3"- 4.0' Sample Number: |
0 Source of Sample: Bl Depth: §.5'- 9.0 Sample Number: 3C
& Source of Sample: B Depth: 15.0'- 16.5 Sample Number: 3
NEVADA Client: G. Helgerson
DEPARTMENT OF Project: Fernley Seismic Retrofits
TRANSPORTATION Projsct No.: EA 74046 Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT l % CLAY USCS AASHTO PL LL
o 0.0 15.3 66.5 18.2
o 0.0 554 38.2 6.4
4 0.0 54.8 34.2 11.0
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
i b @]
e o [ a [ a |{mme o o [ s
2" 100.0 74 84.7 44.6 45.2
1.5" 91.1 #10 78.5 352 344 =
I 91.1 100.0 #10 73.5 30.5 28.6
34" 100.0 88.6 76.1 #40 531 19.1 215
L2 938 | 668 | 68.3 #50 44.7 14.7 88 |2
3/8" 89.8 56.0 38.9 #100 27.3 8.9 142
#200 18.2 6.4 11.¢G
GRAIN SIZE REMARKS:
Do | 0.3739 | 10.8603 | 9.8339 o
Dsg | 0.1702 | 11215 26
D1o 0.1805 -
COEFFICIENTS
Ce 0.64 o
o 60.16
© Source of Sample: B Bepth: 16.5' - 18.0' Sample Number: 6
&3 Source of Sample: B1 Depth: 20.0" - 21.5' Sample Number: 7
& Source of Sample: B Depth: 22.5' - 24.0° Sample Number: 8

NEVADA _ o
DEPARTMENT OF Project: Fernley Seismic Retrofits
TRANSPORTAT[ON Project No.: A 74046 Figure

Client: G. Helgerson
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL Lt
O 0.0 46.6 41.7 11.7
0 0.0 46.6 38.8 14.6
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
n b o
we | o | mbe [0 | GO
" [00.0 100.0 #4 534 534
344" 93.9 84.6 #10 40.2 40.5 i
12" §2.6 71.7 #16 34.5 34.0
/8" 73.1 64.8 #40 23.9 23.9
#30 20.5 21.5
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GRAIN SIZE REMARKS:
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< COEFFICIENTS
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CIJ
O Source of Sample: Bl Depth: 25.0° - 26.5' Sample Number: 9
O Source of Sample: Bl Depth: 30.0'-51.5' Sample Number: 13
NEVADA Ciient: G. Helgerson
DEPARTMENT OF Project: Fernley Seismic Retrofits
TRANSPORTAT’ON Proiect No.: EA 74046 Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL | LL
o 0.0 0.0 711 28.9
0 0.0 0.0 49.3 50.7
A 0.0 0.0 559 44.1
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inch: [Hgale! Q
G o | o [ a || M | o @ |
#4 100.0 100.0
#10 97.2 100.0 100.0 0
#16 93.5 100.0 99.6
#40 69.5 95.9 87.3
#50 56.9 91.8 79.5 =
#100 39.0 80.8 64.2
#200 28.9 50.7 44.1
GRAIN SIZE REMARKS:
Dso 0.3275 | 0.0903 | 0.1278 o)
Dag 0.0820
D‘EO 0
COEFFICIENTS
Cc a
Cu

© Source of Sample: B2
O Source of Sample: B2
& Source of Sample: B2

Depth: 2.5 - 4.0
Depth: 6.0"- 6.5
Depth: 7.5"- 9.0¢

Sample Number: 1
Sample Number: 2C
Sample Number: 3

NEVADA

DEPARTMENT OF
TRANSPORTATION

Client: G. Helgerson
Project: Fernley Seismic Retrofits

Project No.: EA 74046

Fi__gru re




Particle Size Distribution Rep
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY Uscs AASHTO | PL | LL
o 0.0 0.0 73.1 26.9
O 0.0 0.0 60.8 392
A 0.0 0.0 93.7 6.3
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inc: O
oy © - A g o = A
#4 100.0
#10 100.0 | t00.0 | 1000 |0
416 99.5 99.7 9.4
440 90.5 94.5 77.2
450 81.6 89.4 57.0 o
#100 52.9 66.2 (7.1
#200 26.9 39.2 6.3
GRAIN SIZE REMARKS:
Deg | 0.1765 | 0.1280 | 0.3146 o
Dag 0.0820 0.1959
D1g 0.1147 =
COEFFICIENTS
Ce 1.06 &
Cy 2,74

© Source of Sample: B2
J Seurce of Sample: B2
4 Source of Sample: B2

Depth: 11.00-11.5"
Depth: 12.5° - 14.0¢
Bepth: 16.0' - 16.5

Sample Number: 4C
Sample Number: 3
Sample Number: 6C

NEVADA

DEPARTMENT OF
TRANSPORTATION

Client: G. Helgerson

Project: Fernley Seismic Retrofits

Project No.: EA 74046 Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY Uuscs AASHTO PL LL
O 0.0 0.0 90.2 9.8
o 0.0 0.0 86.4 13.6
A 0.0 0.0 93.1 6.9
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inch b O
";zgs o 0 A il o) = A
#e 100.0 | 100.0 | 100.0
#10 992 99.2 99.7 o
#16 943 97.7 98.9
#40 45.5 75.9 69.3
#50 29.5 59.5 34.9 a
#100 152 24.5 11.1
4200 9.8 13.6 6.9
GRAIN SIZE REMARKS:
Do 0.3537 | 0.3027 | 0.3863 o
D3 0.3037 | 0.1720 | 0.2817
D1g 0.0769 0.1294 =
_ COEFFICIENTS
Ce 2.17 1.59 &
Cy 7.20 2.98

& Source of Sample: B2
C Source of Sample: B2
& Source of Sample: B2

Depth: 20.0'-21.5
Depth: 25.0" - 26.5'
Depth: 31.0°-31.5

Sample Number: 7
Sample Number: 8
Sample Number: 9C

NEVADA
DEPARTMENT OF
TRANSPORTATION

Proiect No.. EA 740406

Client: G. Helgerson
Project: Fernley Seismic Retrofits

Figure




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY Uscs AASHTO | PL | LL
o 0.0 1.0 70.2 28.8 SM A-2-4(0) | NP | 15
0 0.0 0.0 82.7 i7.3
a 0.0 0.0 88.6 114
SIEVE PERGCENT FINER SIEVE PERCENT FINER Material Description
inch urmb O silty sand
sn;zss o 0 A n sr:;eer o 0 PN sty san
3/8" 100.0 44 99.0 | 100.0 | 100.0
#10 97.1 98.8 99.7 o
#16 95.2 94.5 98.7
#40 79.8 69.6 67.6
450 67.3 56.5 50.8 4
£100 41.3 20.8 26.2
£200 28.8 17.3 [1.4
- GRAIN SIZE REMARKS.
Dgo 0.2504 | 0.3273 | 0.3634 o}
Dag 0.0820 | 0.1511 | 0.1720
Dqp 0
< COEFFICIENTS
Ce o
CU

< Seurce of Sample; B2
O Source of Sample: B2
4 Source of Sample: B2

Depth: 35.0"- 36.5
Depth: 40.0' - 41.3'
Depth: 46.0" - 46.5'

Sample Number: 10
Sample Number: 11
Sample Number: 12C

NEVADA

DEPARTMENT OF
TRANSPORTATION

Client: G. Helgerson

Project No.: EA 74046

Project: Fernley Seismic Retrofits

Figure
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GRAIN SIZE - mm.
3" % GRAVEL % SAND % SILT % CLAY Uscs AASHTO L | LL
o 0.0 0.0 79.1 20.9
O 0.0 1.2 87.8 11.0
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inscii_zgs o o nusrirzll;er O 0 O
3/8" 100.0 #4 100.0 98.8
#10 100.0 98.8 0
#16 99.3 08.2
#40 83.1 86.0
#50 73.3 66.5
#100 39.9 23.2
£200 20.9 11.0
GRAIN SIZE REMARKS:
Dao 0.2247 | 0.2726 ©
Dag 0.1125 | 0.1724
D1g =
e COEFFICIENTS
CC
CU

< Source of Sample: B2
{3 Source of Sample: B2

Depih: 50.0' - 51.
Depth: 61.0' - 61.

5]}

Sample Number: 13
Sample Number: 15C

h

NEVADA

DEPARTMENT OF
TRANSPORTATION

Client: G. Helgerson

Project No.: EA 74046

Project: Fernley Seismic Retrofiis

Figure




Particle Size Distribution Rep
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT . %CLAY UsSCs AASHTO | PL | L
o 0.0 0.0 85.6 1,
i 0.0 0.0 60.1 39.9
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inch by O
e [ o | o wbw o | o
#4 100.0 | 100.0
210 997 99.6 0
516 99.1 99.2
240 80.5 95.0
450 59.3 92.6
#100 23.9 82.9
#200 144 39.9
T GRAIN SIZE REVARKS.
Deg 0.3024 | 0.0989 0
D1g 0.1766
Dqg t
COEFFICIENTS
Ce
CU

O Source of Sample: B2
0 Source of Sample: B2

Depth: 65.0' - 66.3'
Depth: 70.0° - 71.5'

Sample Number: 16
Sample Number: 17

NEVADA

DEPARTMENT OF
TRANSPORTATION

Client: G. Helgerson

Project No.; EA 74046

Project: Fernley Seismic Retrofits

Figure




DIRECT SHEAR TEST REPORT

Shearsuess o ino o o2 Strength Envelope Peak & Residual
| 120 //. \___/"-__ 16.0 - e
= /, | 14.0
S T
é 60 /F\ Bl et s 120 » —
g 40 /"’ \ =—— | E //
% 80 = |
00 § 3 /
o 0.0 010 018 020 025 030 ﬁ 51 w,
‘ Horizontal Displacement (inch) 46 /
Displacement ~ = acc---a- EE:N‘Q 20 . et 2 |
0016 = _ = et l
0014 f—o ‘;-'-" oo
. /’ 00 50 100 15.0 200 250 |
E o A o~ Normal Stress (psi)
5 oo e
; o
B oo '/ o S i Strength Parameters
§ | A ~1
S 0.002 = '/ ~ =
§ owo A Peak Residual
o Friction Angle = 26  degrees 33
Horizontal Displacement (inch) COhESiOﬂ = 496 pSI 1 99
Project: FL-5-21 Boring: B2 Sample: 2C
Result 1 Result 2 Result 3
Specimen: a b c
Date Tested 11/3/2021 11/3/2021 11/3/2021
Diameter (inch): 2.42 242 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 6.00 8.00 6.00
Moisture (%) 34.1 35.8 357
Dry Unit Wt (pcf) 84.2 84.7 84 .4
SHEAR
Displacement Rate("/n) 0.0030 0.0030 0.0030
Normal Stress (psi) 3.48 6.95 13.90
Peak Shear Stress(psi) 6.95 8.05 12.01
Residual Shear Stress(psi) 4.1 6.6 10.9
Residual Point Picked @(in) 0.155 D.1565 0.155
Time @ Peak Failure (min) 15.0 25.0 38.6

Specimen Comments
a Dark silty material sheared at 500 psf

Geotechnical Section

b Dark silty material sheared at 1,000 psf

EVADA

¢ Dark silty material sheared at 2,000 psf

DigiShear Report vdb B2 2C




DIRECT SHEAR TEST REPORT

Shear Stress —— Strength Envelope Peak & Residual
o g W e _
i / 200
i b
g 50 P 2 S — = /
S | ',’ Nem=T] gmu
& 60 J;, g
g fl.r‘ g
- r'/ i
] M 100
| | 2 .
e 0,05 0.10 01 020 025 030 ®
I Horizontal Displacement (inch)
Rosulli-r:ii ” V
Displacement - Regll 2
. T TR R i " |
E e : ‘,4" =2 S - Norn;nal Stress.(psi) - - -
g 0006 "
P A . — Strength Parameters
% 0.000 t,il,i‘/——//
g om Yol - i Peak Residual
vt ‘ Friction Angle = 36 degrees 35
Horizontal Displacement (inch) | COhESiOFI = 1.14 pSI 0.40
Project: FL-5-21 Boring: B2 Sample: 4C
Result 1 Result 2 Result 3
Specimen: a b c
Date Tested 11/16/2021 11/16/2021 11/16/2021
Diameter (inch): 2.42 2.42 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 11.00 11.00 11.00
Moisture (%) 9.2 17.4 24.4
Dry Unit Wt (pcf) 101.1 101.7 99.9
SHEAR
Displacement Rate("/) 0.0030 0.0030 0.0030
Normal Stress (psi) 5.21 10.42 20.84
Peak Shear Stress(psi) 4.54 9.35 16.14
Residual Shear Stress(psi) 4.3 7.3 15.1
Residual Point Picked @(in) 0.131 0.131 0.131
Time @ Peak Failure (min) 21.5 18.5 25.0

Specimen Comments
a Brown sandy material sheared at 750 psf

Geotechnical Section

b  Silty/sandy material sheared at 1,500 psf

¢ Brown silty material sheared at 3,000 psf

DOT

DigiShear Report vdb _ B2 4C

EVADA




DIRECT SHEAR TEST REPORT

Shear Stress Resuit 1 ‘ ‘

Strength Envelope Peak & Residual

20,0 B %o
250 ,’/ \
z / \\ %00 /
% 150 / ;"-‘ 3 =250 -1 SN N—
g [ e i a
c:r) o ‘f ’f \*..____ ——— g
I' 'V/""\q\ %200 —
QQOOO 005 010 015 0.20 026 030 E’C)
Horizontal Displacement (inch) 100 / & =
Displacement  mmmeama :z:::; 50 = |
__ Do _- ﬂuﬂﬂ 5.0 10.0 15.0 200 250 30.0 35.0 400
G o e = Normal St i
_i: e fg/wc-:_"f‘ _: ormal Stress (psi) -
i i
2 | / i Strength Parameters
o -0.005 ;"
T senjeaeiil | Peak Residual
) | Friction Angle = 44  degrees 31
Horizontal Displacement (inch) o Cohesion = 3.06 pSi 1.98
Project: FL-5-21 Boring: B2 Sample: 6C
Result 1 Result 2 Result 3
Specimen: a b €
Date Tested 11/5/2021 11/4/2021 11/4/2021
Diameter (inch): 242 2.42 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 16.00 16.00 16.00
Moisture (%) 10.4 9.3 9.5
Dry Unit Wt (pcf) 95.5 95.8 96.8
SHEAR
Displacement Rate("/,,) 0.0030 0.0030 0.0030
Normal Stress (psi) 6.96 13.89 27.78
Peak Shear Stress(psi) 9.38 17.22 29.83
Residual Shear Stress(psi) 6.2 10.3 18.7
Residual Point Picked @(in) 0.194 0.194 0.194
Time @ Peak Failure (min) 21.6 29.6 33.6

Specimen Comments
a Sandy material sheared at 1,000 psf

b Sandy material sheared at 2,000 psf

¢ Sandy material sheared at 4,000 psf

DigiShear Report vdb B2 6C

Geotechnical Section

EVADA




DIRECT SHEAR TEST REPORT

Shear Stress S Strength Envelope Peak & Residual
1.0 ! \
0.0 =) 5 — 700 i
&
5 4 N
g X \ 2
a / e 600 1
§ 400 7 == f ‘
% 300 / ,"’ ‘\—*-.. rgsuu
- % el g -
LI g 4 @
4 f’ &} 400 ——
B I/" //-\\ & "
guﬂ OD‘ O.LS 0.10 015 0z20 0.25 0.30 % .
Horizontal Displacement (inch) 200 L
Displacement ~ cceeee- :Z:‘[; 100 =
0035 ‘ Ny / 1' ‘
e T I e 00 100 200 300 400 500 600 700
E 0025 }— / T Normal Stress (psi)
% £.020 /,: " e -—-,\ i
g™ FHS ' Strength Parameters
% ©.010 “,/ i
3 :m [ P Peak Residual
= Friction Angle = 44  degrees 36
Horizontal Displacement (inch) COhBSiOﬂ = 740 pSi 1 62
Project: FL-5-21 Boring: B2 Sample: 9B
Result 1 Result 2 Result 3
Specimen: a b ¢
Date Tested 11/18/2021 11/17/2021 11/17/2021
Diameter (inch): 2.42 2.42 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 30.50 30.50 30.50
Moisture (%) 13.5 12.8 14.4
Dry Unit Wt (pcf) 104.1 103.4 103.2
SHEAR
Displacement Rate("/,) 0.0030 0.0030 0.0030
Normal Stress (psi) 13.89 27.79 55.60
Peak Shear Stress(psi) 19.45 36.55 60.66
|Residual Shear Stress(psi) 9.9 24.0 40.6
Residual Point Picked @(in) 0.242 0.242 0.242
Time @ Peak Failure (min) 26.6 34.6 37.6

Specimen Comments
a Sandy material sheared at 2,000 psf

Geotechnical Section

b Sandy material sheared at 4,000 psf

EVADA

¢ Sandy material sheared at 8,000 psf

DigiShear Report vdb B2 9B




DIRECT SHEAR TEST REPORT
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| . Result 1
Displacement = acceeaa- Result 2

—— — — Result3

3
P4

AN

- 0020 ODDO 20.0 40.0 60.0 BC’}D 100.0 1200 140.0
é o / ‘ Normal Stress (psi)
g / il FE S Strength Parameters
o s s - =
I Sl Peak Residual
; ‘ Friction Angle = 35 degrees 32
Horizontal Displacement (inch) COheSiOﬂ = 641 pSl 229
Project: FL-5-21 Boring: B2 Sample: 15C
Result 1 Result 2 Result 3
Specimen: a b c
Date Tested 11/18/2021 11/19/2021 11/18/2021
Diameter (inch): 242 242 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 61.00 61.00 61.00
Moisture (%) 245 234 246
Dry Unit Wt (pcf) 97.1 97.6 99.3
SHEAR
Displacement Rate("/n) 0.0030 0.0030 0.0030
Normal Stress (psi) 27.77 55.56 111.11
Peak Shear Stress(psi) 25.74 46.52 85.20
Residual Shear Stress(psi) 18.9 38.8 72.0
Residual Point Picked @(in) 0.245 0.245 0.245
Time @ Peak Failure (min) 35.5 40.6 48.6

Specimen Comments
a Sandy material sheared at 4,000 psf

Geotechnical Section

b Sandy material sheared at 8,000 psf

EVADA

¢ Sandy material sheared at 16,000 psf

DigiShear Report vdb _ B2 15C
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le Size Distribution Report
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FT T T T ] T A
SRR A N ]t I.}T
0 | ' ' i - [ L ! 1 i : | ;
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm,
+3" % GRAVEL % SAND % SILT ] % CLAY USCS AASHTO PL LL.
° 0.0 0.0 61.4 38.6
O 0.0 0.0 94.4 3.6
fal 0.0 0.0 87.8 12.2
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Desgcription
inch b 0
msciz:s O D S nUSI';I;eEI‘ I's) O A
4 100.0 100.0
#10 99.3 99.5 0
#16 98.0 100.0 99.5
#40 84.9 88.3 88.3
#30 74.2 68.7 729 ||®
#100 53.0 19.0 31.9
#200 38.6 5.6 12.2
GRAIN SIZE REMARKS:
Dgo | 0.1925 | 0.2665 | 0.2418 >
D3g 0.1801 | 0.1438
D1g 0.1160 =
COEFFICIENTS
Ce 1.05 A
Cy 2.30
© Source of Sample: B3 Depth: 2.5' - 4.0 Sample Number: |
O Source of Sample: B3 Depth: 8.0' - 8.5 Sample Number: 3B
& Source of Sample: B3 Depth: 8.53' - 9.0' Sample Number: 3C
Client: G. Helgerson
NEVADA 8
DEPARTMENT OF Project: Fernley Seismic Retrofits
TRANSPORTAT!ON Project No.: EA 74046 Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND %SILT | %CLAY uscs AASHTO | PL | LL
o 0.0 0.0 88.4 1.6
o 0.0 0.0 94.6 54
& 0.0 0.0 9.3 90.5
SIEVE PERCENT FINER SIEVE PERCENT FINER Matertal Description
msr_;:ees o O A nusr;E;er o I & O
#4 100.0
#10 99.3 | 100.0 !
#16 100.0 973 99.5
#40 96.3 55.5 99.1
550 81.6 31.8 99.1 | |&
#100 315 10.4 97.7
200 1.6 5.4 90.5
T GRAIN SIZE REMARKS:
Dgo 0.2221 | 0.4546 ©
Dsg 0.1461 | 0.2908
D1 0.1456 o
e COEFFICIENTS
Ce 1.28 o
Cy 312

O Source of Sample: B3
0 Source of Sample: B3
& Source of Sample: B3

Depth: 10.0" - §1.5
Depth: 15.07- 16.5
Depth: 22.5"- 23.0¢

Sample Number: 4
Sample Number: 6
Sample Number: 8A

NEVADA Client: G. Helgerson
DEPARTMENT OF Project: Fernley Seismic Retrofits
TRANSPORTATION Project No.: EA 74046 Fiqure
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O 1 1 1 ' 1 b P 3 1 1 ! i 1
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY Uscs AASHTO PL 1L
O 0.0 0.6 4.9 04.5
. 0.0 0.0 42 95.8 CL A-6(13) 24 38
& 0.0 0.0 303 69.7
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
h b O
m;zss o] Q A ﬂUSfil;eEF O E:] N
3/8" 100.0 e 99.4
#10 98.8 100.0 £3 lean clay
#16 98.2 99.4
#40 97.0 98.8
#50 96.3 98.8 | 1000 |}®
#100 95.1 98.2 97.3
— I #200 943 03.8 69.7
T GRAIN SIZE REMARKS:
Dgo O
D3p
Dyg 0
e COEFFICIENTS
Ce =
Cy
O Source of Sample: B3 Depth: 25.0"- 26.5' Sample Number: 9
O Source of Sample: B3 Depth: 27.5' - 29.0' Sample Number: 10
& Source of Sample: B3 Depth: 30.0' - 30.5' Sample Number: 11A
NEVADA Client: G. Helgerson
DEPARTMENT OF Project: Fernley Seismic Retrofits
TRANSPORTATION Project No.: EA 74046 Figure




Particle Size Distribution Report
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10 1 0.1 0.01 0.001
GRAIN SIZE - mm,
+3" % GRAVEL % SAND %SILT | %cCLAY UsSCcs AASHTO | PL | LL
o 0.0 0.0 75.5 24.5
0 0.0 0.0 8.2 1.3 CL A-6(18) 21 | 40
A 0.0 0.0 20.5 79.5
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
inscir;gs o I A nusrir;l;er o 5 A [
#4 100.0
#10 98.8 [00.0 O lean clay
H16 100.0 97.7 99.6
#40 98.2 95.9 99.6
#50 89.6 95.3 99.6 | |®
i #100 48.9 942 98.8
_ E #200 | 245 | 918 | 79.5
el GRAIN SIZE REMARKS.
Dgop | 0.1806 O
Dag | 0.0922
D4g =
< COEFFICIENTS
Cc &
CU

o
O Source of Sample: B3
£ Source of Sample: B3

Source of Sample: B3

Depth: 35.0"- 36.5
Depth: 40.0" - 41.5
Depth: 45.5' - 46.0°

Sample Number; 12
Sample Number: 13
Sample Number: 148

NEVADA

DEPARTMENT OF
TRANSPORTATION

Client: G. Helgerson

Project: Fernley Seismic Retrofits

Projiect No.: EA 74046

Figure




Particle Size Distribution Report
= c c© % c © = & o o o o o 8 g 8
6 =~ Sy =R 4 8 929F 8 o8 ¥
100 ! 1 FTT T ,HT-“-.;:;___;:';__E E\q"\:-;-::«;::;::;:;i ! b
i \ A BN T e -
90 i ] sl ; J | | ol
| l i R \ 1 oo
i i BRI I j | NN ;
80 .,i - ,é — - v;._..... o :’g _...{. I_;; ‘ | % i E l i { i J T [ S k,; U
: i L O (O O T A ! i f | o :
70 ; | b ! i 1 I :
[ | N [ | [ I P
o | I N R i f ! I eI
% 60 \ | I R A B i f i i T
o | ! N [ I R IR N |
— i ! Pl ! ! | ! LoAlh
50 ‘ ;
& BRI TN THEREREEII
O | Holg g o ! | el )
TR R I O A T e i e s e (a
a I O O N I (A i ! e
! i (N A [ I i I i [ [ il
30
l E Frep g E E | I I
[ | I [ E | S A I
20 i f e i E 1 B R e 1 3
l | Ples 1 | E Wbyt h
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100 ‘ 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT ‘ % CLAY Uscs AASHTO PL LL
O 0.0 0.0 3.7 96.3
0 0.0 0.4 6.2 93.4
& 0.0 0.0 1.4 98.6 ML A-7-6(18) 27 42
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
h b 0
!ﬂ;z:S &) M ‘én nusrlr;eer O D o
3/8" 100.0 # 99.6
#10 97.8 O
#16 100.0 96.5
#40 994 94.8 y
#50 98.8 | 948 | 1000 ||&M
#100 97.5 94.3 99.3
#200 96.3 93.4 98.6
T GRAIN SIZE REMARKS:
Dgp e
Dag
D1p 1
= COEFFICIENTS
Ce &
Cil
© Source of Sample: B3 Depth: 530.0' - 51.3 Sample Number: 15
03 Source of Sample: B3 Depth: 60.0' - 60.5' Sample Number: 17A
& Source of Sample: B3 Depth: 65.0' - 66.5' Sample Number: 18

NEVADA
DEPARTMENT OF
TRANSPORTATION

Client: G. Helgerson

Project: Fernley Seismic Retrofits

Project No.: EA 74040 Fiqure




Particle Size Distribution Report
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY UsGcs AASHTO PL | LL
o] 0.0 ¢.0 833 4.7
) 0.0 0.0 63.3 34.7
H
|
SIEVE PERCENT FINER || SIEVE PERCENT FINER Matesial Description
e [0 [ & mwe | o [ a °
#16 | 1000 | 100.0
#40 94.6 | 99.6 0
30 844 | 983
#100 424 82.6
#200 14.7 34.7
I
e GRAIN SIZE REMARKS'
Dgo 0.1983 | 0.i039 o
Dag 0.1161
D1p =
R
e COEFFICIENTS
CC
CtJ

< Source of Sample: B
O Securce of Sample: B

-~
2
.
J

Depth: 71.0° - 71.5'
Depth: 73.0'- 76.3

Sample Number: 19C
Sample Number: 20

NEVADA
DEPARTMENT OF
TRANSPORTATION

Client: G. Helgerson

Project. Fernley Seismic Retrofits

Projeci No.. EA 740406

Figure




DIRECT SHEAR TEST REPORT

Shear Stress Result 1 ‘ ‘

——————— Result 2

Strength Envelope Peak & Residual

— —— — Result3
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Shear Stress (psi)

Sh~
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Shear Stress (psi)
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£
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X Result 1 i
Displacement =  cccaaa-a Result 2 |
— — - Result 3
<0025 ]

. <0.020 E—— 0000 5.0 10.0 15‘.0 20.0 250
g o / ............. - Normal Stress (psi)
. g ol WY i sk, Strength Parameters
B :
5 Rl Peak Residual
Friction Angle = 44  degrees 42
Horizontal Displacement (inch) Cohesion = 062 pSI 002
Project: FL-5-21 Boring: B3 Sample: 3B
Result 1 Result 2 Result 3
Specimen: a b G
Date Tested 11/23/2021 11/23/2021 11/23/2021
Diameter (inch): 2.42 2.42 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 8.00 8.00 8.00
Moisture (%) 12.4 12.5 13.8
Dry Unit Wt (pcf) 92.8 93.8 92.0
SHEAR
Displacement Rate("/,y) 0.0030 0.0030 0.0030
Normal Stress (psi) 3.48 6.95 13.90
Peak Shear Stress(psi) 3.83 7.57 13.99
Residual Shear Stress(psi) 31 6.3 12.4
Residual Point Picked @(in) 0.200 0.200 0.200
Time @ Peak Failure (min) 33.1 30.6 38.6
Specimen Comments Geotechnical Section

a Dark brown sandy material sheared at 500 psf
b Dark brown sandy material sheared at 1,000 psf EVADA

¢ Dark brown sandy material sheared at 2,000 psf Dor

DigiShear Report v4b __ B3 3B




DIRECT SHEAR TEST REPORT

ShearStess  Zucoeas s Strength Envelope Peak & Residual
= e e - )]
- 7 500 —— | |
= 350 / — ‘
§ | LS BT ok N [
5 oo hl‘ — g
7 E 300
otf &
-”unu ﬂl‘}é 010 015 020 026 030 % 200 ////
Horizontal Displacement (inch) //
‘ Displacement = =  accccaa- :::::; I | |
0010 /_ Ouuo 10.0 20.0 3(‘]0 40.0 50.0 60.0 70.0
s // Normal Stress (psi)
P e
g -1 Strength Parameters
O s >
g N -
2 oow e e ‘ Peak Residual
; o \ Friction Angle = 35 degrees 35
Horizontal Displacement (inch) | COhESiOH = 499 pSI 201
Project: FL-5-21 Boring: B3 Sample: 11B
Result 1 Result 2 Result 3
Specimen: a b c
Date Tested 11/30/2021 11/30/2021 11/30/2021
Diameter (inch): 242 2.42 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 30.50 30.50 30.50
Moisture (%) 38.6 34.1 41.9
Dry Unit Wt (pcf) 81.3 88.0 79.0
SHEAR
Displacement Rate("/,) 0.0030 0.0030 0.0030
Normal Stress (psi) 13.89 27.79 55.55
Peak Shear Stress(psi) 14.17 25.25 43.60
Residual Shear Stress(psi) 11.8 21.4 411
Residual Point Picked @(in) 0.248 0.248 0.248
Time @ Peak Failure (min) 33.6 39.6 49.6

Specimen Comments
a Dark brown silty material sheared at 2,000 psf

Geotechnical Section

b Dark brown silty material sheared at 4,000 psf

EVADA

¢ Dark brown silty material sheared at 8,000 psf

DOT

DigiShear Reportvdb B3 11B
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ol e \ \ Clor ol
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e R AR\
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Q. | 3 e 1 | [ ;\| \a i
| | Lol 1 [ | HEANAAN I
30 £ ,
| i Lol 1k | | N \.\s
; l LR b | | IN] A N
20 ; : i i ; A\
E | Ll 1 | I \1 \E
! | SRR | | IR IN{I
10 T e I EERER
. [ | SR i | |
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
+3" % GRAVEL % SAND %SLT | %CLAY uscs AASHTO | PL | LL
o 0.0 2.8 76.6 20.6
O 0.0 3.0 91.0 6.0
a 0.0 0.0 923 7.7
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
h . h O
e o | o | & || mme o T o [ &
172" 1000 | 100.0 g 97.2 97.0 | 100.0
3/8" 08.8 99 4 #10 94.8 89.9 99 4 o
216 91.9 82.7 98.5
#40 75.4 44,0 79.3
450 63.3 30.4 64.8 8
#100 375 1.9 26.9
#200 20.6 6.0 7.7
GRAIN SIZE REMARKS.
Dgo 0.2753 | 0.6149 | 0.2738 0
Dsg 0.1147 | 0.2970 | 0.1602
D1p 01311 | 0.0843 .
P COEFFICIENTS
Ce 1.09 111 &
Cy 4.69 3.25

© Source of Sampte: B4
O Source of Sample: B4
& Source of Sample: B4

Depth: 2.5 - 4.0'
Depth: 5.0'~ 6.5
Depth: 8.5 - 6.0/

Sample Number: |
Sample Number: 2
Sample Number: 3C

NEVADA

DEPARTMENT OF
"TRANSPORTATION

Client: G. Helgerson

Project No.: EA 74046

Project: [ernley Seismic Retrofits

Fiqure




Particle Size Distribution Report
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700 — 0 1 i 0.1 301 5.001
GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT [ % CLAY uscs AASHTO PL LL
Q 0.0 6.0 632
0.0 0.0 70.4 SM A-2-H0) NP 23
A 0.0 0.0 79.8 20.2
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
in;l;:s & £ A nusl;:;ger o a A O
378" 100.0 #4 100.0
#10 106.0 O silty sand
#16 100.0 100.0 100.0
#40 97.0 08.9 99.5
#50 77.1 97.8 972 | |2
#100 17.8 78.8 73.4
#200 6.8 29.6 20.2
GRAIN SIZE REMARKS:
Dgg | 0.2466 | 0.1110 | 0.1224 O
Dag | 0.1780 | 0.0754 | 0.0841
D1g 0.0918 0
= COEFFICIENTS
Ce 1.40 &
Cu 2.69
< Source of Sample: B4 Depth: 15.0'- 16.5' Sample Number: 5
3 Source of Sample: B4 Depth: 20.5' - 21.0 Sample Number: 6B
& Source of Sample: B4 Depth; 21.0' - 21,5 Sample Number: 6C
NEVADA [Client: G. Helgerson
DEPARTMENT OF Project: Fernley Seismic Retrofits
TRANSPORTAT[ON Project No.: EA 74046 Figure




Particle Size Distribution Report
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100 BT r 1 0.1 0.01 0.0Ct
GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY Uscs AASHTO PL | LL
) 0.0 0.0 701 299
O 0.0 0.0 7.4 92.6
o 0.0 0.0 3.0 97.0
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
h umb O
e [ o [ o [ & || mme | o [ a3 [ s
#1 100.0
#10 100.0 100.0 =
#16 100.0 99 .4
#40 99.4 100.0 08.8
#350 97.7 99.6 98.8 ||~
7100 86.2 98.3 98.2
#200 29.9 92.6 97.0
< GRAIN SIZE REMARKS:
Deg | 0.1032 ©
Dag | 0.0751
D1p U
COEFFICIENTS
Ce 8
c‘\'U
O Source of Sample: B4 BPepth: 25.0" - 26.5' Sample Number: 7
O Source of Sample: B4 Depth: 30.5'-31.00 Sample Number: 83
4 Source of Sample; B4 Depth: 35.0° - 36.5' Sample Number: ¢
g NEVADA Client: G. Helgerson
E DEPARTMENT OF Project: Fernley Seismic Retrofits
___ _TRANSPORTATION Project No. EA 74046 Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY Uscs AASHTO PL LL
O 0.0 0.0 2.0 98.0
] 0.0 0.0 2.3 97.3
A 0.0 0.0 0.0 100.0
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
h b o
e | o o [ e || e TG0 [ s
#4 100.0
#10 100.0 100.0 0
#16 99.6 99.7
#40 99.2 99.0
#30 99.2 98.7 | 100.0 -
#100 98.8 98.1 100.0
#200 98.0 97.3 160.0
Do o}
D30
D1g 1
COEFFICIENTS
Ce &
Cy
O Source of Sample: B4 Depth: 38.5"- 39.0' Sample Number: 10C
O Source of Sample: B4 Depth: 45.0" - 46.5' Sample Number: 12
4 Source of Sample: B4 Depth: 51.0' - 51.5' Sample Number: 13C
i NEVADA Client: G. Helgerson
! DEPARTMENT OF Project: Fernley Seismic Retrofits

. TRANSPORTATION

Project No.; EA 74046

Figure
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GRAIN SIZE - mm.
+3 % GRAVEL % SAND %SILT | %CLAY uscs AASHTO | PL | LL
> 0.0 0.0 3.2 96.8
m 0.0 0.0 1.0 99.0
SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
h b [
e o [ @ mie [0 | ©
#4 100.0
£10 100.0 !
#16 1000 | 100.0
40 99.4 99.5
#3530 99.4 99.3
#100 98.1 99.3
#200 96.3 99.0
P GRAIN SIZE REMARKS:
Dgp O
Dag
D1p =)
= COEFFICIENTS
CC
Cy

& Source of Sample: B4
21 Source of Sample: B4

Depth: 60.0'- 61,5
Depth: 66.0° - 66.5'

Sample Number: 13
Sample Number: 16C

DEPARTMENT OF
TRANSPORTATION

NEVADA

Client: G. Helgerson

Project No.: EA 74046

Project: Fernley Seismic Retrofits

Figure
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GRAIN SIZE - mm.
+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL
O 0.0 0.0 13.0 58.7 28.3
a 0.0 0.0 4.8 95.2
SIEVE PERCENT FiNER SIEVE PERCENT FINER Material Description
h b O
lﬂ;zzs 0 m nusni;eer Ie) =]
#4 100.0
#10 92.5 100.0 O
#16 100.0
#40 91.7 984
#50 97.6
#100 90.4 96.8
#200 §7.0 93.2
< GRAIN SIZE REMARKS:
Dgo 0.0089 o
D30 0.0022
B1g t
= COEFFICIENTS
Ce
CU
< Source of Sample: B4 Depth: 75.0' - 76.5' Sample Number: i8
O Source of Sample: B4 Depth: §5.5' - 86.0° Sample Number: (9B
i NEVADA Client: G. Helgerson
E DEPARTMENT OF Project: Fernley Seismic Retrofits
f
L TRANSPORTATION Project No.. EA 74046 Figure




DIRECT SHEAR TEST REPORT

Sheendifess poawa feas Strength Envelope Peak & Residual
— — = Resultd 250 r
18.0 |
[ ==
140 /—_- = \ .~ |
120 ] N 200
Z / b ™S
‘é 0.0 ﬁ p—
5 = i f'_“‘w. g —_
5 e " e b gﬁo /'/—
o U e (ESHW 2
N A g :
w
bo E 100 "/
-z.oﬂbﬁ D!)S 0.10 015 ﬂl20 0.25 030 é (]
Horizontal Displacement (inch) &
Displacement = cecme--- z::::: ; /
& } 0.0
oo - T~ L 0.0 5.0 10.0 15.0 200 250
5 R E——— Normal Stress (psi)
£ 7
E 0015 '//-
: .
s / R (0 Strength Parameters
§ 0.005 %
5 owe A | Peak Residual
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Specimen: a b o
Date Tested 10/27/2021 10/27/2021 10/27/2021
Diameter (inch): 242 242 2.42
Height (inch): 1.00 1.00 1.00
Depth (ft): 8.00 8.00 8.00
Moisture (%) 9.6 17.5 12.7
Dry Unit Wt (pcf) 971 98.7 1011
SHEAR
Displacement Rate(™/ ) 0.0030 0.0030 0.0030
Normal Stress (psi) 3.49 6.95 13.91
Peak Shear Stress(psi) 4.99 7.80 15.49
Residual Shear Stress(psi) 3.1 6.0 10.1
Residual Point Picked @(in) 0.191 0.191 0.191
Time @ Peak Failure (min) 250 20.5 28.1

Specimen Comments
a Sandy material sheared at 500 psf

Geotechnical Section

b Sandy material sheared at 1,000 psf

EVADA

¢ Sandy material sheared at 2,000 psf

DigiShear Report vdb B4 3B
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Specimen Comments

a Dark sandy material sheared at 1,000 psf

b Dark sandy material sheared at 2,000 psf

¢ Dark sandy material sheared at 4,000 psf

DigiShear Report vdb B4 6C
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NEVADA DEPARTMENT OF TRANSPORTATION

GEOTECHNICAL SECTION
CHEMICAL ANALYSIS

EA No.: 74046

Project: Fernley Seismic Retrofits

Sample ID Date Chlorides Sulfates pH Resistivity
Tested ppm ppm chm - em
AASHTOT291A || AASHTOTZ290B | AASHTOT289 | AASHTOT 288
B2-2B 12/14/21 71 331 7.5 815"
B2-4A 12/14/21 51 281 7.3 1,650*
B3-3A 12/14/21 30 218 7.7 2,050"
B3-6 12/14/21 20 60 7.8 5,500*
B4-2 12014121 586 582 8.3 360"

* Deviated from AASHTO by using a small 4 pin box
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1263 South Stewart Street
EVADA Carson City, Nevada 89712
Phone: (775) 888-7440
DOT Fax: (775) 888-7201
SAFE AND CONNECTED

MEMORANDUM
8/23/2018
To: Michael Mayberry, P.E., Structures Division
From: Mike Griswold, P.E., Materials Division
Subject: Geotechnical Design Parameters for the Seismic Retrofit of H-844

Project No. 74046

This memorandum presents our recommended geotechnical design criteria for the proposed
structural retrofit of structure H-844, based on our geophysical exploration, record research,
and limited geotechnical analysis.

Project Description

Review of the as-built plans indicates the eastbound and westbound H-844 structures are
three-span bridges, with abutments supported on 3-foot wide strip footings founded on
embankment fill. The intermediate bents are supported on 10- by 8-foot square footings
founded on native soils approximately 4 to 5 feet below ground surface (bgs).

It is our understanding that the proposed seismic retrofit will consist of constructing a single
rectangular footing with a dimension of 38- by 8-feet at each bent location.

Site Description

Structure H-844 is located on 1-80 in Fernley, Nevada in Lyon County. The site consists of one
bridge structure per direction of traffic, eastbound and westbound. The site topography is
generally flat except for the approximately 15-foot tall embankment fills for the eastbound and
westbound lanes of the highway. The embankments have a slope of approximately 2(H):1(V)
and have concrete slope paving near the bridges. At the time of our exploration, the surface
consisted of sand with sparse grass and brush. The Vicinity Map is presented on Figure A-1 in
the attachments.

Geophysical Exploration

On December 6", 2017, we performed four Refraction Microtremor (ReMi) surveys. Two lines
were orientated perpendicular to each other and performed at the existing bridge abutments.
The ReMi lines were placed in general accordance with FHWA NHI-01-031, and locations
shown on Figure A-2.

The purpose of the geophysical exploration was to determine the shear wave velocity, (VSi00)
within the top 100 feet. The Vsioo was used in determining the seismic Site Class and
estimating soil properties based on published correlations. 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 Interstate 80.

Analysis of Geophysical Data

Analysis of collected data was performed using the software package, Optim SeisOpt ReMi™
Version 4.1. SEG-Y files were exported from the data collection software and processed to
generate the velocity spectrum, from which picks could be made along the Rayleigh wave
dispersion profile. Dispersion inversion was performed to generate the dispersion curve and
shear wave velocity profiles.

Analysis and interpretation of the ReMi data was performed by Optim. One dimensional shear
wave velocity profiles for each of the surveys are presented in Appendix C.

Geotechnical Review of Existing Data

A review of records, indicates four borings were performed by Sprout Engineers Inc. in
November and December 1961 with the site subsurface materials generally consisting of loose
sand and silty sand to a depth of approximately 10 feet bgs. The loose soils are underlain by
dense sand, silty sand, and sandy silt to approximately 70 feet bgs, the maximum extents
explored

Design Parameter Recommendations

Published correlations found in AASHTO LRFD Bridge Design Specifications, as well as
FHWA-NHI-01-03, FHWA-HRT-06-032, and NAVFAC 7.2 were utilized in the development of
following design parameters as presented in the table below.

H-844 Soil Design Parameters

Parameter Value* Reference

Unit weight, y (pcf) 125 FHWA-NHI-01-031 9-5
Poisson’s ratio, v 0.3 AASHTO LRFD 7t Table C10.4.6.3-1
Cohesion, c (psf) 0 NAVFAC 7.2-39

Internal friction angle, ¢ (degrees) 34 AASHTO LRFD 7" Table 10.4.6.2.4-1
Large strain shear modulus G (ksf) 620 FHWA-HRT-06-032 6.2.2.1

Elastic modulus, E (ksf) 1,600 AASHTO LRFD 7" Table 10.4.6.3-1
Average blow count 24 AASHTO LRFD 7" Table C3.10.3.1-1
Average shear wave velocity, Vs100 (fps) 970 AASHTO LRFD 7" Table C3.10.3.1-1
Site Class D AASHTO LRFD 7t Table 3.10.3.1-1

* Based on limited existing boring data and shear wave velocity (ReMi) geophysical surveys.

In general, the soil bearing resistance using Load Resistance and Factor Design (LRFD)
considers the following three loading conditions:
1. Strength Limit State — The ability of the soil to support an applied load without
producing a shear failure (bearing failure) within the soil mass;
2. Service Limit State — The bearing resistance of the soil for a given deformation
(settlement) tolerance;
3. Extreme Limit State — the bearing resistance of the soil during extreme events
such as liquefaction and seismic events.



As requested, we provided only the service limit bearing resistance for the Structure H-844.
Settlement estimates can vary widely, therefore to determine the range of settlement for a 8-
foot by 38-foot foundation under varying loads, we considered two different methods; the half-
space method (AASHTO 2014) and the elastic theory method (Day, 2005). A plot showing the
range of estimated settlement values for a given load is presented on Figure A-3 in Appendix A.

If you have any questions or wish to discuss further, please do not hesitate to contact me at
775-888-7821 or Kyle Jermstad at 775-888-7332.

KJ:MG:kj
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Locations based on GPS measurements
recorded on Trimble GeoXM.
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Geophysical Survey Results
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1263 South Stewart Street
Carson City, Nevada 89712
Phone: (775) 888-7440

E VADA Fax:  (775) 888-7201

SAFE AND CONNECTED

MEMORANDUM
6/18/2018
To: Michael Mayberry, P.E., Structures Division
From: Jesse Ruzicka, P.E., Materials Division
Subject: Geotechnical Design Parameters for the Seismic Retrofit of 1-700

Project No. 74046

This memorandum presents our recommended geotechnical design criteria for the proposed
structural retrofit of structure 1-700, based on our geophysical exploration, record research, and
limited geotechnical analysis.

Project Description

Review of the as-built plans indicates the eastbound and westbound I-700 structures are three-
span bridges, with abutments supported on 3%-foot wide strip footings founded on
embankment fill. The intermediate bents for the eastbound structure are supported on 9%- by
9v.-foot square footings founded on native soils approximately 8.5-feet below ground surface
(bgs). The intermediate bents for the westbound structure are supported on 11- by 11-foot
square footings founded on native soils approximately 12-feet bgs.

It is our understanding that the proposed retrofit will consist of increasing the footprint of the
existing foundations by 2-feet on all sides, resulting in 13%- by 13%-foot square footings for the
eastbound structure and 15- by 15-foot square footings for the westbound structure.

Site Description

Structure 1-700 is located on 1-80 in Wadsworth, Nevada in Washoe County. The site consists
of one bridge structure per direction of traffic, eastbound and westbound. The site topography
is generally flat except for the approximately 20-foot tall highway embankment fills for the
eastbound and westbound lanes of the highway. The embankments have a slope of
approximately 2(H):1(V). 30-inch corrugated metal culverts with concrete headwalls were
observed at the toe of the slope perpendicular to the highway. At the time of our exploration,
the surface consisted of sand with sparse grass and brush. The Vicinity Map is presented on
Figure A-1 in the attachments.

Geophysical Exploration

On December 12th, 2017, we performed four Refraction Microtremor (ReMi) surveys. Two lines
were orientated perpendicular to each other and performed at the existing bridge abutments.



The ReMi lines were placed in general accordance with FHWA NHI-01-031, and locations
shown on Figure A-2.

The purpose of the geophysical exploration was to determine the shear wave velocity, (VS100)
within the top 100 feet. The Vsigo was used in determining the seismic Site Class and
estimating soil properties based on published correlations. 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 Interstate 80.

Analysis of Geophysical Data

Analysis of collected data was performed using the software package, Optim SeisOpt ReMi™
Version 4.1. SEG-Y files were exported from the data collection software and processed to
generate the velocity spectrum, from which picks could be made along the Rayleigh wave
dispersion profile. Dispersion inversion was performed to generate the dispersion curve and
shear wave velocity profiles.

Analysis and interpretation of the ReMi data was performed by Optim. One dimensional shear
wave velocity profiles for each of the surveys are presented in Appendix C.

Geotechnical Analysis of Existing Data

A review of records indicates five borings were performed by Sprout Engineers Inc. in
December 1961. The site subsurface materials generally consist of loose to dense sand and
gravel to a depth of approximately 25-feet bgs, underlain by approximately 5-feet of loose sand
and gravel. Below the loose sand and gravel, dense sand and gravel was encountered to the
maximum extents explored of approximately 55-feet bgs. Groundwater was measured at an
approximate depth of 15-feet bgs.

Design Parameter Recommendations

Published correlations found in AASHTO LRFD Bridge Design Specifications, as well as
FHWA-NHI-01-03, FHWA-HRT-06-032, and NAVFAC 7.2 were utilized in the development of
following design parameters as presented in the table below.



I-700 Soil Design Parameters

Parameter Value* Reference

Unit weight, y: (pcf) 110 FHWA-NHI-01-031 9-5

Poisson’s ratio, v 0.3 AASHTO LRFD 7th Table C10.4.6.3-1
Cohesion, c (psf) 0 NAVFAC 7.2-39

Internal friction angle, @ (degrees) 34 AASHTO LRFD 7th Table 10.4.6.2.4-1
Large strain shear modulus G (ksf) 677 FHWA-HRT-06-032 6.2.2.1

Elastic modulus, E (ksf) 1,801 AASHTO LRFD 7th Table 10.4.6.3-1
Average blow count 27 AASHTO LRFD 7th Table C3.10.3.1-1
Average Shear wave velocity, Vsioo (fps) 1436 AASHTO LRFD 7th Table C3.10.3.1-1
Site Class C AASHTO LRFD 7th Table 3.10.3.1-1

* Based on limited existing boring data and shear wave velocity (ReMi) geophysical surveys.

In general, the soil bearing resistance using Load Resistance and Factor Design (LRFD)
considers the following three loading conditions:
1. Strength Limit State — The ability of the soil to support an applied load without
producing a shear failure (bearing failure) within the soil mass;
2. Service Limit State — The bearing resistance of the soil for a given deformation
(settlement) tolerance;
3. Extreme Limit State — the bearing resistance of the soil during extreme events
such as liquefaction and seismic events.

As requested, we provided only the service limit bearing resistances for the eastbound and
westbound 1-700 structures. Settlement estimates can vary widely, therefore to determine the
range of settlement for the foundations under varying loads, we considered two different
methods; the half-space method (AASHTO 2014) and the elastic theory method (Day, 2005).
Plots showing the range of estimated settlement values for a given load is presented on Figures
A-3 and A-4 in Appendix A.

If you have any questions or wish to discuss further, please do not hesitate to contact me at
775-888-7821 or Kyle Jermstad at 775-888-7332.

KJ:JR:K]
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1263 South Stewart Street

EVADA Carson City, Nevada 89712
Phone: (775) 888-7440
DOT Fax: (775) 888-7201
SAFE AND CONNECTED

MEMORANDUM
6/20/2019
To: Michael Mayberry, P.E., Structures Division
From: Kyle Jermstad, P.E., Materials Division
Subject: Geotechnical Design Parameters for the Seismic Retrofit of I-717

Project No. 74046

This memorandum presents our recommended geotechnical design criteria for the proposed
structural retrofit of structure 1-717, based on our geophysical exploration, record research, and
limited geotechnical analysis.

Project Description

Review of the as-built plans indicates the eastbound and westbound |-717 structures are four-
span bridges, with abutments supported on 7-foot wide strip footings founded on embankment
fill. The eastbound intermediate bents are supported on 10%- by 10%%-foot square footings
founded on native soils approximately 11-feet below ground surface (bgs). The westbound
intermediate bents are supported on 9- by 9-foot square footings founded on native soils
approximately 8-feet bgs.

It is our understanding that the proposed seismic retrofit will consist of constructing a single
rectangular footing with a dimension of 39%2- by 14-feet at each bent location at the westbound
structure and 407%- by 147-feet at the eastbound structure.

Site Description

Structure 1-717 is located on 1-80 in Fernley, Nevada in Lyon County. The site consists of one
bridge structure per direction of traffic, eastbound and westbound. The site topography is
generally flat except for the approximately 20-foot tall embankment fills for the eastbound and
westbound lanes of the highway. The embankments have a slope of approximately 2(H):1(V)
and have concrete slope paving near the bridges. At the time of our exploration, the surface
consisted of sand with sparse grass and brush. The Vicinity Map is presented on Figure A-1 in
the attachments.

Geophysical Exploration

On December 121, 2017, we performed four Refraction Microtremor (ReMi) surveys. Two lines
were orientated perpendicular to each other and performed at the existing bridge abutments.
The ReMi lines were placed in general accordance with FHWA NHI-01-031, and locations
shown on Figure A-2.

The purpose of the geophysical exploration was to determine the shear wave velocity, (VS100)
within the top 100 feet. The Vsioo was used in determining the seismic Site Class and



estimating soil properties based on published correlations. 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 Interstate 80.

Analysis of Geophysical Data

Analysis of collected data was performed using the software package, Optim SeisOpt ReMi™
Version 4.1. SEG-Y files were exported from the data collection software and processed to
generate the velocity spectrum, from which picks could be made along the Rayleigh wave
dispersion profile. Dispersion inversion was performed to generate the dispersion curve and
shear wave velocity profiles.

Analysis and interpretation of the ReMi data was performed by Optim. One dimensional shear
wave velocity profiles for each of the surveys are presented in Appendix C.

Geotechnical Review of Existing Data

A review of records, indicates four borings were performed by Sprout Engineers Inc. in
December 1961 with the site subsurface materials generally consisting of loose to very dense
sand to the maximum depth explored of approximately 45 feet bgs.

Design Parameter Recommendations

Published correlations found in AASHTO LRFD Bridge Design Specifications, as well as FHWA-
NHI-01-03, FHWA-HRT-06-032, and NAVFAC 7.2 were utilized in the development of following
design parameters as presented in the table below.

I-717 Soil Design Parameters

Parameter Value* Reference

Unit weight, yt (pcf) 130 FHWA-NHI-01-031 9-5
Poisson’s ratio, v 0.3 AASHTO LRFD 7" Table C10.4.6.3-1
Cohesion, ¢ (psf) 0 NAVFAC 7.2-39

Internal friction angle, ¢ (degrees) 36 AASHTO LRFD 7" Table 10.4.6.2.4-1
Large strain shear modulus G (ksf) 917 FHWA-HRT-06-032 6.2.2.1

Elastic modulus, E (ksf) 2,384 AASHTO LRFD 7" Table 10.4.6.3-1
Average blow count 34 AASHTO LRFD 7" Table C3.10.3.1-1
Average shear wave velocity, Vs100 (fps) 998 AASHTO LRFD 7" Table C3.10.3.1-1
Site Class D AASHTO LRFD 7" Table 3.10.3.1-1

* Based on limited existing boring data and shear wave velocity (ReMi) geophysical surveys.

In. general, the soil bearing resistance using Load Resistance and Factor Design (LRFD)
considers the following three loading conditions:
1. Strength Limit State — The ability of the soil to support an applied load without
producing a shear failure (bearing failure) within the soil mass;
2. Service Limit State — The bearing resistance of the soil for a given deformation
(settlement) tolerance;
3. Extreme Limit State — the bearing resistance of the soil during extreme events
such as liquefaction and seismic events.



As requested, we provided only the service limit bearing resistance for the eastbound and
westbound 1-717 Structures. Settlement estimates can vary widely, therefore to determine the
range of settlement for both the eastbound and westbound foundations under varying loads, we
considered two different methods; the half-space method (AASHTO 2014) and the elastic theory
method (Day, 2005). Plots showing the range of estimated settlement values for a given load is
presented on Figures A-3 and A-4 in Appendix A.

If you have any questions or wish to discuss further, please do not hesitate to contact me at
775-888-7332.

KJ:MG:Kj
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Based on a footing size of 40.5 ft by 14.5 ft

with an embedment depth of 11 ft.
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Based on a footing size of 39.5 ft by 14 ft

with an embedment depth of 8 ft.
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Appendix C
Geophysical Survey Results
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1263 South Stewart Street

EVADA Carson City, Nevada 89712
Phone: (775) 888-7440
DOT Fax:  (775) 888-7201
SAFE AND CONNECTED

MEMORANDUM
6/18/2018
To: Michael Mayberry, P.E., Structures Division
From: Jesse Ruzicka, P.E., Materials Division
Subject: Geotechnical Design Parameters for the Seismic Retrofit of 1-740

Project No. 74046

This memorandum presents our recommended geotechnical design criteria for the proposed
structural retrofit of structure 1-740, based on our geophysical exploration, record research, and
limited geotechnical analysis.

Project Description

Review of the as-built plans indicates the 1-740 structure is a three-span bridge, with abutments
supported on 3%-foot wide strip footings founded on embankment fill. The intermediate bents
are supported on 9%- by 9%-foot square footings founded on native soils approximately 4- to 5-
feet below ground surface (bgs).

It is our understanding that the proposed seismic retrofit will consist of constructing a single
rectangular footing with a dimension of 43%- by 9%:-feet at each bent location.

Site Description

Structure 1-740 is located on 1-80 in Fernley, Nevada in Lyon County. The site consists of one
bridge structure per direction of traffic, eastbound and westbound. The site topography is
generally flat except for the approximately 20-foot tall embankment fills for the eastbound and
westbound lanes of the highway. The embankments have a slope of approximately 2(H):1(V)
and have concrete slope paving near the bridges. 30-inch corrugated metal culverts with
concrete headwalls were observed at the toe of the slope perpendicular to the highway. At the
time of our exploration, the surface consisted of sand with sparse grass and brush. The Vicinity
Map is presented on Figure A-1 in the attachments.

Geophysical Exploration

On December 6", 2017, we performed four Refraction Microtremor (ReMi) surveys. Two lines
were orientated perpendicular to each other and performed at the existing bridge abutments.
The ReMi lines were placed in general accordance with FHWA NHI-01-031, and locations
shown on Figure A-2.

The purpose of the geophysical exploration was to determine the shear wave velocity, (VS100)
within the top 100 feet. The Vsipo was used in determining the seismic Site Class and
estimating soil properties based on published correlations. 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 Interstate 80.

Analysis of Geophysical Data

Analysis of collected data was performed using the software package, Optim SeisOpt ReMi™
Version 4.1. SEG-Y files were exported from the data collection software and processed to
generate the velocity spectrum, from which picks could be made along the Rayleigh wave
dispersion profile. Dispersion inversion was performed to generate the dispersion curve and
shear wave velocity profiles.

Analysis and interpretation of the ReMi data was performed by Optim. One dimensional shear
wave velocity profiles for each of the surveys are presented in Appendix C.

Geotechnical Review of Existing Data

A review of records indicates four borings were performed by Sprout Engineers Inc. in
November 1961 with the site subsurface materials generally consisting of loose to medium
dense sand to a depth of approximately 30 feet (bgs). Below the sand, stiff inorganic silt was
encountered to the maximum depth explored of approximately 80 feet below ground surface

(bgs).
Design Parameter Recommendations

Published correlations found in AASHTO LRFD Bridge Design Specifications, as well as
FHWA-NHI-01-03, FHWA-HRT-06-032, and NAVFAC 7.2 were utilized in the development of
following design parameters as presented in the table below.

I-740 Soil Design Parameters

Parameter Value* Reference

Unit weight, y (pcf) 125 FHWA-NHI-01-031 9-5
Poisson’s ratio, v 0.3 AASHTO LRFD 7t Table C10.4.6.3-1
Cohesion, c (psf) 0 NAVFAC 7.2-39

Internal friction angle, ¢ (degrees) 34 AASHTO LRFD 7" Table 10.4.6.2.4-1
Large strain shear modulus G (ksf) 545 FHWA-HRT-06-032 6.2.2.1

Elastic modulus, E (ksf) 1,400 AASHTO LRFD 7" Table 10.4.6.3-1
Average blow count 13 AASHTO LRFD 7! Table C3.10.3.1-1
Average shear wave velocity, Vsioo (fps) 905 AASHTO LRFD 7" Table C3.10.3.1-1
Site Class D AASHTO LRFD 7t Table 3.10.3.1-1

* Based on limited existing boring data and shear wave velocity (ReMi) geophysical surveys.

In general, the soil bearing resistance using Load Resistance and Factor Design (LRFD)
considers the following three loading conditions:
1. Strength Limit State — The ability of the soil to support an applied load without
producing a shear failure (bearing failure) within the soil mass;
2. Service Limit State — The bearing resistance of the soil for a given deformation
(settlement) tolerance;
3. Extreme Limit State — the bearing resistance of the soil during extreme events
such as liquefaction and seismic events.



As requested, we provided only the service limit bearing resistance for the Structure [-740.
Settlement estimates can vary widely, therefore to determine the range of settlement for a 9.5-
foot x 43.5-foot foundation under varying loads, we considered two different methods; the half-
space method (AASHTO 2014) and the elastic theory method (Day, 2005). A plot showing the
range of estimated settlement values for a given load is presented on Figure A-3 in Appendix A.

If you have any questions or wish to discuss further, please do not hesitate to contact me at
775-888-7821 or Kyle Jermstad at 775-888-7332.

KJ:JR:Kj
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Boring Logs
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Appendix C
Geophysical Survey Results
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Appendix D
Seismic Design Parameters



Design Maps Summary Report Page 1 of 1

2USGS Design Maps Summary Report

User-Specified Input

Report Title I-740
Mon December 18, 2017 17:33:11 UTC

Building Code Reference Document 2009 AASHTO Guide Specifications for LRFD Seismic Bridge Design
(which utilizes USGS hazard data available in 2002)

Site Coordinates 39.61312°N, 119.21806°W
Site Soil Classification Site Class D - “Stiff Soil”
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Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.
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