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INTRODUCTION 

General 

This report has been prepared for the proposed bridge structure at the Warm Springs Grade 

Separation (Structure H-788) over I-15 in Las Vegas.  The photograph on the cover shows the 

existing bridge structure.  The project scope includes replacing the existing structure with a wider 

and longer structure.  The proposed structure is a grade separation, which is expected to convey the 

future increase in traffic more efficiently.  For more details, see the contract documents for this 

project.  The following sections summarize the results of our investigation work and present our 

recommendations. 

 

Purpose and Scope 

The purpose of the investigation was to (1) evaluate geologic conditions and determine if any 

hazards are in the area of the site, (2) characterize the general subsurface conditions in the area of 

the site and delineate or determine the presence of any features that might impact the locations of the 

proposed new structure and (3) provide geotechnical design and construction recommendations for 

the proposed structure, roadways, approach ramps and retaining walls. 

 

The scope of this report consists primarily of geotechnical investigation, testing, analysis, and 

design. The investigation included gathering data from past field exploration and reports, in addition 

to information obtained from recent subsurface explorations, soil sampling, and analysis of the data 

from field and laboratory test results of the obtained soil samples.  This report describes the 

subsurface soil conditions, provides recommendations regarding geotechnical properties of the soil 

strata, and includes boring logs and summaries of test results from the field investigation. 

 

PROJECT DESCRIPTION 

Site Description 

The site location for the Warm Springs Road grade separation project is at milepost 34.4 on I-15, 

from Station “Le”412+00 to Station “Le” 413+00, approximately six miles south of the strip portion 

of Las Vegas Boulevard, SR 604, and one-half mile north of Blue Diamond Road, SR 160, 

interchange at I-15.  A site map for the project is presented in Figure A1 in Appendix A.  The 
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existing Warm Springs Road grade separation, shown in Photo 1, is a two-lane road, one-lane in 

each direction, and is oriented in the west and east directions.  The existing structure was constructed 

under NDOT Contract No. 1096 in 1961.  Business complexes are located to the south and north of 

the west approach embankment, just outside of the project site.  The southern business complex is 

shown in Photo 2. 

 

Project 

The project consists of replacing the existing structure with a larger structure.  The proposed larger 

structure will be wider than the existing structure and consist of six lanes, three in each direction, a 

bike lane, and a sidewalk.  The proposed structure is a closed abutment, two span, steel girder 

bridge, 343.3 feet long and 115.5 feet wide.  Four Mechanically Stabilized Earth walls (MSE walls) 

are planned for construction along the north and south sides of each of the two approach 

embankments to maintain clearance from the business complexes and provide maintenance access. 

 

The new bridge will be constructed at the same location as the existing bridge.  At present, the 

construction sequence for the new bridge is to remove and replace the north half (west bound lanes) 

prior to the south half (east bound lanes). 

 

Drainage improvements expected at the site include, but are not limited to, Reinforced Concrete Box 

(RCB) culverts, rectangular concrete lined channels, and several small channels.  Some specific 

drainage features and locations at the site are shown in Figure A3 of Appendix A and include the 

following: 

 

• West side of I-15:  A rectangular concrete lined channel (30' wide and 2.3' deep) oriented 

parallel to I-15 and immediately in front of the abutment; 

• West side of I-15:  A 5' by 4' reinforced concrete box culvert that crosses under the Warm 

Springs Road embankment west of the MSE walls and then runs parallel to and in front of 

the north wall, MSE Wall No. 1, (with approximately 3' of offset from the edge of box to 

face of wall) until it intersects the channel on the west side of I-15 (mentioned in the first 
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bullet); a 7 feet tall, 150 feet long cantilever retaining wall is planned near the west end of 

the north wall, MSE Wall No. 1, to facilitate grading and allow space for a maintenance 

road; 

• West side of I-15:  A small v-ditch oriented parallel to the embankment starting from 

Industrial Road and tying in to the box culvert at the west end of the south MSE wall, MSE 

Wall No. 2; the finished grade in front of the south wall will be sloped away from the wall so 

that a ditch will not be needed in front of the wall, MSE Wall No. 2; a barrier will be placed 

in front of the south wall, MSE Wall No. 2, to protect the MSE wall facing panels; 

• East side of I-15 (not shown in Figure A3 of Appendix A):  Small v-channels will be placed 

in front of both the north and south walls, MSE Walls No. 3 and 4 respectively, and a small 

v-channel will be constructed in front of the abutment oriented parallel to I-15. 

 

GEOLOGY AND SEISMICITY 

Local Geology 

The project site is located in the eastern portion of the Las Vegas Valley.  The valley is characteristic 

of the Basin and Range province and is a structural basin formed by block faulting.  Valley deposits 

are comprised of sediments derived from surrounding mountains consisting of gravels, sand and 

clays, and are up to several thousand feet thick in some parts of the valley.  Generally, coarser 

grained deposits are located near the base of the mountains which transition to finer grained deposits 

near the middle of the valley.  A general geology map is provided in Figure B1 in Appendix B. 

 

The site is founded in alluvium (Qoa)1 deposited on the Blue Diamond and Red Rock alluvial fans 

originating from the Spring Mountains.  The Spring Mountains are located within the limestone and 

dolostone belt of southern and eastern Nevada as shown in Figure B2 in Appendix B.  The alluvial 

fan deposits are pink to brown sand, gravel, and cobble size material, and are unconsolidated to 

locally cemented due to petrocalcic carbonate deposits (caliche).  Clasts are predominately limestone 

and dolostone with subordinate quartzite.  Sand size sediment is mainly limestone and dolomite with 

subordinate quartz and feldspar.  Detrital gypsum occurs locally, and is an important component in 

these deposits.  There are also active wash alluvium deposits (typically veneers) throughout the area, 
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which is subject to flooding. 

 

Faulting and Seismicity 

Faults of tectonic origin through bedrock are not known to transect the alluvium in the area of the 

proposed grade separation.  Subsidence and subsidence related faulting occurs approximately 3 

miles north of the site, however none of these features are known to occur at the project site.  The 

nearest fault of tectonic origin with evidence of possible geologically recent displacement is 15 

miles northeast of the project site at the base of Frenchman Mountain.  A study6 concludes that faults 

in the Las Vegas area are caused primarily by tectonic activity related to the major regional faults, 

with subordinate compaction on some of the faults.  At least eight major faults capable of generating 

earthquakes of magnitude (Mw) 6.5-7.0 are located in the Las Vegas Basin. 

 

The project site is located approximately 15 miles east of the La Madre fault and 6 miles east of the 

Keystone Thrust3.  These faults are not considered to be active.  Other local faults including the 

Frenchman Mountain Fault, the Whitney Mesa Fault, the Cashman Fault, the Valley View Fault, the 

Decatur Fault, the Eglington Fault, and the West Charleston Fault4, shown in Figure B3 of Appendix 

B, are considered to be active.  The most prominent fault in the Las Vegas Valley is the Frenchman 

Mountain Fault, which is capable of producing a magnitude 7 earthquake every 10,000 to 50,000 

years4. The Las Vegas Valley Shear Zone, shown in Figures B4 and B5 of Appendix B, lies 

approximately 6 miles northeast of the site and is considered to be active3.  Other faults capable of 

causing earthquakes could occur outside the Las Vegas Valley with strong enough ground shaking to 

cause damage within the valley, such as the Furnace Creek Fault in Death Valley, some 90 miles 

northwest of Las Vegas. 

 

The area north of the site has subsided up to greater than five feet between 1963 and 1987, probably 

due to lowering groundwater2.  See Figures B6 and B7 in Appendix B for various soil types and 

contours of subsidence for this area. 

 

Based on the regional map published by Algermissen and Perkins (1976), the expected peak 
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horizontal ground acceleration for the Las Vegas valley is approximately 0.1g.  This value has a 10 

percent chance of being exceeded in a 50 year period.  See Figure B8 in Appendix B for a map of 

peak acceleration contours for Nevada and California.  For design purposes, the NDOT Structural 

Division recommends using a peak horizontal ground acceleration of 0.15g for the Las Vegas valley. 

The recommended horizontal and vertical Acceleration Coefficients are Ah=0.15g and Av=0.  The 

AASHTO response spectra, Soil Profile Type II, and Site Coefficient S = 1.2 are recommended for 

the site.  A graph with three Response Spectra curves, are shown in Figure B9 of Appendix B 

including the recommended AASHTO curve using 0.15g Peak Ground Acceleration.  The other two 

curves, to be used for comparison only, are the UBC for Zone 2B and USGS based on the USGS 

National Seismic Hazard Mapping Project. 

 

FIELD INVESTIGATION 

The NDOT Geotechnical Section conducted a subsurface investigation at the site of the proposed 

structure.  The subsurface soils at the structure were explored by drilling three boreholes, one next to 

the pier and one next to each of the east and west abutments of the existing structure.  Groundwater 

was not encountered in any of the three boreholes. 

 

At the west abutment location (Borehole WS1), below 6.5 feet depth beneath the ground surface, the 

soil layers consist of medium dense to very dense silt, sand, and gravel; medium dense to very dense 

clayey sand, some with gravel; and very stiff to hard sandy lean clay.  Borehole WS1 was drilled to a 

depth of 72.5 feet below the existing ground surface. 

 

At the east abutment location (Borehole WS2), below 5.0 feet depth beneath the ground surface, the 

soil layers consist of medium dense to very dense silt, sand, and gravel; medium dense to very dense 

clayey sand, some with gravel; and hard sandy lean clay.  A layer of hard sandy fat clay exists from 

a depth of 76 to 80 feet.  Borehole WS2 was drilled to a depth of 109.5 feet below the existing 

ground surface. 

 

At the pier location (Borehole WS3), the upper 10 feet of soil is very loose to medium dense silty 
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sand and medium stiff sandy silty clay.  The soils below this layer consist of dense to very dense silt, 

sand, and gravel; very dense clayey sand, some with gravel; and very stiff to hard sandy lean clay.  

A layer of hard sandy fat clay exists from 55 to 60 feet.  Borehole WS3 was drilled to a depth of 

113.5 feet below the existing ground surface. 

 

The approximate locations of the boreholes are shown on Map A2 in Appendix A.  Surface 

elevations were obtained for each borehole by surveying using a benchmark with known elevation.  

Drilling was accomplished using a Mobile B-80 drill rig with bentonite drilling slurry for wet 

drilling.  Disturbed soil samples were obtained with a Split Spoon Sampler and a California 

Modified Split Spoon Sampler (CMS).  Modified standard penetration resistance values were 

obtained using the CMS Sampler, based on the Standard Penetration Test (SPT) procedure (ASTM T 

206-87).  Uncorrected (for overburden, hammer drop system, and sampler type) blowcounts were 

recorded and are shown in the boring logs in Appendix C.  All samples were transported to the 

NDOT Materials Division laboratory in Carson City for testing.  All soil samples were classified 

using the Unified Soil Classification System (USCS).  More detailed information for the soil 

samples is included in the boring logs in Appendix C, and in the test result summary sheets in 

Appendix D. 

 

Line Sampling and soil testing was conducted at various locations at the project site.  Testing 

included R-value, particle size gradation, liquid limit, plasticity index, sand equivalent, resistivity, 

and pH.  Line sampling data sheets with results of the tests are shown in Appendix E.  Existing 

embankment fill material has R-values ranging between 54 and 76, greater than the requirement for 

Borrow material (R-value of 45).  Test results of native materials showed R-values ranging from 22 

to 77, with the low values to the east of I-15. 

  

LABORATORY ANALYSIS 

Laboratory tests were conducted on samples collected from the three boreholes for the structure.  

The testing program consisted of particle size analysis, hydrometer, specific gravity, Atterberg 

limits, moisture content, and direct shear.  Plasticity indices (PI) obtained from testing ranged from 2 
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to 38, and moisture contents varied from 0.9% to 25.7%.  Percent fines (particle size less than the 

Number 200 sieve size) ranged from 5.0% to 76.5%.  Unit weight and consolidation tests were not 

conducted due to the amount of sample disturbance, the inability of samples to retain their shape for 

placement into the testing molds, and the amount of coarse material in the samples.  Further 

information is presented in the summaries of test results in Appendix D. 

 

DISCUSSION 

Subsurface Conditions 

Samples from the subsurface investigation identified the soils to be primarily silt and silty sand, both 

with gravel in some layers.  Broken pieces of rock in the samples indicate the possible occurrence of 

cobbles in the soil.  In addition, several layers contained silt with lean clay, and a few layers 

contained fat clay. The upper six feet of soil at both abutment boring locations (WS1 and WS2) is a 

looser material and may partially consist of fill. The boring (WS3) next to the pier was loose for the 

upper 10 feet and was either fill or highly disturbed native soil, from visual observation.  The native 

soil became considerably denser once the upper loose soils were penetrated.  Since groundwater was 

not encountered in any of the borings, the water table is expected to be deeper than the depth of the 

borings. See the boring logs included in Appendix C for more detail. 

 

Due to the high blow counts and deep water table (greater that 100') recorded during the subsurface 

investigation in the native soil, liquefaction and seismic induced settlement will be negligible. High 

blow counts generally indicate medium to very dense granular soils, or stiff to hard cohesive soils. 

 

General Site Evaluation 

Based on the results of the geotechnical investigation, the project site is suitable for the proposed 

grade separation.  We did not identify any geotechnical or geologic hazards that would restrict 

development of the proposed grade separation. 
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RECOMMENDATIONS 

Abutments and Pier Foundations 

Spread footing foundations are recommended to support the pier and the abutments of the bridge.  

The soil bearing capacities and settlements for the elevations at the bottom of the spread footings 

were analyzed assuming continuous (L/B ≥ 9, L = length, B = width of footing) footings for the 

abutments and square footings for the pier.  At the time of preparation of this report, the loads given 

by HDR, the Structural Consulting Engineer for this project, are; Abutment Loadings: DL = 41 

kips/foot, LL = 23 kips/foot; Pier Loadings:  DL = 1141 kips, LL = 324 kips for a footing size of 16' 

x 16' supporting each column. 

 

The recommended allowable soil bearing capacities, using a factor of safety equal to 3, for the 

current proposed design footing sizes on native soils are as follows: 

 

Footing Location Allowable Soil Bearing Capacity 
(kips/ft2) 

Pier 
(16' x 16' Square Footings) 

 

 
6 

West Abutment 
(21' Wide Continuous Footing) 

 

 
6 

East Abutment 
(21' Wide Continuous Footing) 

 

 
6 

 

The bearing capacity values were calculated using the recommended embedment depth of 8 feet 

below existing natural grade to the bottom of the spread footing.  The soil below the footing must be 

moisture conditioned to approximately 2 to 4 percent above optimum moisture, properly compacted 

in accordance with Standard Specifications due to loose surficial soil at some locations on the 

project site. 

 

A calculated total settlement of less than 1 inch for both abutments and the pier, and a differential 

settlement of less than ½ inch are expected by applying the given structure loads to the native soil 
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(not including embankment and MSE wall settlement). 

 

Weep holes will need to be constructed near the bottom of all walls to prevent the potential buildup 

of hydrostatic water pressure.  See the current NDOT Road and Bridge Construction Standard Plans 

for proper weep hole construction and specifications. 

 

Mechanically Stabilized Earth (MSE) Walls 

Mechanically Stabilized Earth (MSE) retaining walls are planned for retaining the sides of the 

approach embankments to both abutments.  The recommended minimum vertical separation from the 

bottom invert of the drainage feature to the top of the leveling pad, with the leveling pad being at the 

lower elevation, is 3.0 feet where there is a channel, box culvert, or other drainage feature nearby (within 

10 horizontal feet of) the retaining wall.  Otherwise, if there are no drainage features, the recommended 

minimum embedment depth is 2.0 feet from the adjoining finish grade down to the top of the leveling 

pad. 

 

Based on the external stability analysis, the needed reinforcement length for MSE walls is equal to or 

greater than 0.70 times the wall height, but not less than 8 feet.  The provided reinforcement lengths in 

the following table can be used for the given wall heights: 

 

WALL HEIGHT (H) STRAP LENGTH (L) 
H ≤ 11.4’ 8’ 

11.4’ < H ≤ 14.2’ 10’ 
14.2’ < H ≤ 17.1’ 12’ 
17.1’ < H ≤ 20.0’ 14’ 
20.0’ < H ≤ 22.8’ 16’ 
22.8’ < H ≤ 25.7’ 18’ 
25.7’ < H ≤ 28.5’ 20’ 

 

MSE backfill has been assumed to have a design friction angle of 34 degrees, cohesion of 0, and soil 

unit weight of 120 pcf.  Borrow and retained earth have been assumed to have a design friction angle 

of 32 degrees, cohesion of 0, and an effective soil unit weight of 120 pcf. 

 



 
 13 

Cast-in-Place Concrete Retaining Walls 

A cast-in-place, concrete cantilever retaining wall is planned for the project.  Active and at-rest 

lateral earth pressures should be used for design of yielding and restrained walls, respectively.  

Appropriate lateral earth pressure coefficients are provided in the following table for Granular 

Backfill for walls that are allowed to displace: 

 
Kv Kh Ko Ka Kp Kae Kpe 
0.0 0.075 0.441 0.255 7.961 0.404 2.881

 
The at-rest and active coefficients are based on an angle of internal friction of 34 degrees, a soil unit 

weight of 120 pcf, and an interface friction angle between Granular Backfill and concrete of 20.4 

degrees.  If walls are considered to be restrained and cannot displace, then the above Kae and Kpe are 

not applicable and will change.  A vertical wall backface and horizontal top of backfill was assumed 

in calculating the above parameters.  These values can also be used for the abutment wall with 

Granular Backfill behind the wall.  If native soil is used in front of a yielding wall, the passive 

coefficients of Kp = 8.768 and Kpe = 2.996 should be used.  Native soil has been assumed to have a 

design angle of internal friction of 35 degrees, a soil unit weight of 130 pcf, and an interface friction 

angle with concrete of 21.0 degrees. 

 

Spread footings for cast-in-place, concrete cantilever retaining walls, with footing bottoms placed a 

minimum of 2 feet below adjacent finished grade, and minimum of 4 feet wide, which bear entirely 

on native soils, can be designed for a maximum allowable bearing pressure of 4 ksf.  Total 

settlement of less than one inch is expected for this recommended bearing pressure.  A differential 

settlement of less than ½ inch is estimated.  This settlement is expected to occur during construction 

due to the granular nature of the native soil.  A coefficient of sliding of 0.4 is recommended for 

design.  The planned retaining wall is appropriately a standard wall taken from the NDOT Standard 

Plans for Road and Bridge Construction. 

 

Embankment Settlement 

Proposed approach embankments for the overpass will be approximately 26 feet in maximum height 

and retained on both sides with MSE walls.  Estimated total settlement of the embankment with 
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MSE walls is approximately 1 inch.  The majority of the settlement is expected to be immediate and 

occur as the loads are applied due to the granular nature of the native soils.  Loads from the proposed 

steel superstructure will be applied directly to the pier and abutments as girders are placed and the 

deck is poured.  Falsework should not be needed during construction for this structure type.  It 

should be expected that the bridge deck would settle up to approximately two inches (one inch due 

to bridge loads and one inch due to embankment fill and MSE wall loads) depending on the 

construction sequence. 

 

We recommend settlement plates be installed to measure the amount of settlement at each abutment 

and pier.  The plates should be installed on the two outside pier footings, and one on each corner of 

both abutments.  The pier plates should be installed directly on the top of the two pier footings to 

obtain actual measurements of the pier foundation movement.  The abutment plates should be 

installed within three feet of each corner of the abutment wall and MSE wall intersection with the 

plates at the top of the abutment footings. 

 

Elevation at the top of each settlement plate should be recorded prior to placement of the fill material 

to establish a baseline reading.  Plate elevations should be monitored by use of riser pipes every 

other day during construction of the MSE walls, approach embankments, and pier backfill; then 

weekly until the settlement rate reduces to less than 1/16 of an inch for three successive weeks. Plate 

elevations should be monitored after the deck girders are set and again after the deck is poured. 

 

Construction Specifications 

Properties of materials and construction procedures should meet and conform to appropriate sections 

in the Standard Specifications for Road and Bridge Construction and drawings in the Standard Plans 

for Road and Bridge Construction.  For earthwork requirements, use Section 201 (Clearing and 

Grubbing), Section 206 (Structure Excavation) and Section 207 (Backfill) and for MSE wall 

requirements, use Section 640 (Retaining Walls). 

 

Subsection 206.03.01 (Structure Excavation), should be modified to make the contractor and 
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inspector aware that possible loose or low-density soils may be encountered at the bottom of footing 

excavations which could require additional overexcavation, moisture conditioning and 

recompaction.  

 

Excavation and Earthwork 

Perform all excavations in accordance with the current version of NDOT “Standard Specifications 

for Road and Bridge Construction”6 (SSRBC).  The contractor shall be responsible for all necessary 

shoring for any excavation and/or construction.  We recommend using a maximum steepness of 

2H:1V (horizontal to vertical inclination) for permanent slopes.  The contractor is responsible for 

meeting all OSHA requirements for temporary excavations.  Estimates for construction excavation 

quantities should be made based on using temporary slopes inclined at 1H:1V (horizontal to vertical 

inclination). 

 

Scarify the subgrade in all areas to receive the placement of Borrow, Selected Borrow and MSE 

Backfill as specified in the Nevada Standard Specifications for Road and Bridge Construction, and 

include the following in the project Special Provisions: moisture condition these materials to 

approximately 2 to 4 percent above optimum moisture prior to compacting to the required minimum 

specified relative compaction.  Also include in the Special Provisions, variable site conditions 

including encountering very dense soil deposits with gravel and cobbles may cause excavation to be 

difficult.  For use in shoring design, a design angle of internal friction of 35 degrees and cohesion of 

0 can be assumed for native soil and existing embankment fill can be assumed to have a design 

friction angle of 32 degrees and cohesion of 0. 

 

Closure 

The above recommendations and evaluations are based on our understanding of the project and the 

information provided to us at the time of writing this report.  In the event that changes are made 

(other than what is presented in this report) in the overpass location, structural loads, drainage 

features, or other project features, we should be contacted to review and evaluate our analyses and 

recommendations. 
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Photo 1. Original structure, looking to the west. 
 
 

 
 
Photo 2. Buildings to the south west of the current structure. 
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Figure A2. Borehole Location Map. 
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Figure B2.  Map of limestone belt through Nevada. 
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Figure B7.  Land surface subsidence (feet) in Las Vegas between 1963 and 1987. 
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AD

AC
24

DATE

wet w/bentonite slurry

EXPLORATION LOG

GROUNDWATER LEVEL72495

Percent
Recov'd

I-15 At Warm Springs
WS2

Last
1 foot

DEPTH ft

SAFETY

SAMPLE
TYPE

4/26/00

6 inch
Increments

ELEV. ft DRILLING
METHOD2261.70 (ft)

"L"413+14.5
111 ft Rt.
PALMER
MOBILE B-80
ALTAMIRANO

HAMMER DROP SYSTEM

GROUND ELEV.

E.A. #

BORING

LOCATION

JOB DESCRIPTION

Yes

START DATE

USCS
GroupLAB TESTS

BLOW COUNT
REMARKS

DATE

ELEV.
(ft)

DEPTH
(ft)

I-15 At Warm Springs Grade Separation
END DATE

95

100

105

110

115

4/24/00
N

V
_D

O
T 

 W
A

R
M

 S
P

R
IN

G
S

.G
P

J 
 N

V
_D

O
T.

G
D

T 
 1

0/
5/

06

MATERIAL DESCRIPTION

SHEET  4  OF  4

5/4/00

STATION
OFFSET
ENGINEER
EQUIPMENT
OPERATOR

NO.

BACKFILLED

37

37



3

31

20

12

38

19

11
L

8

16

1

66

42

66

37

62

38

36

6

3

50/2.5"

98

131
34

158

24

75/2.5"

62

40

6

3

1

30

67

5.00

14

(D) Refusal

3.50

10.00

13.50

18.50

20.00

22.00

24.50

27.00

(J) Refusal

SANDY SILT moist, brown, dense

K

19

SILTY SAND moist, brown, medium dense

SANDY SILTY CLAY moist, brown, medium stiff

SILTY SAND moist, brown, very loose

POORLY-GRADED GRAVEL with SILT and
SAND damp, brown sand and silt with black
limestone gravel, very dense

CLAYEY SAND with GRAVEL moist, dark reddish
brown, very dense

75/2.5"
CLAYEY SAND moist, dark reddish brown, very
dense

SANDY SILT moist, brown, very dense

SANDY LEAN CLAY moist, brown, hard

SILTY CLAYEY SAND with GRAVEL moist,
brown, very dense

SILTY CLAYEY SAND with GRAVEL damp to
moist, brown to dark reddish brown, very dense

19
3.50

C

20.00

22.00

22.71

26.00

28.50

16.50

B

15.00

D

E

F

G

H

I

J

A

22.00

35.00

12.00

13.50

15.00

17.00

18.50

20.50

2.00

24.50

27.00

29.50

3.50

5.00

6.50

13.21

18.50

NO.

29.00

STATION
OFFSET
ENGINEER
EQUIPMENT
OPERATOR

6/26/00

SHEET  1  OF  4

MATERIAL DESCRIPTION

I-15 At Warm Springs Grade Separation

BACKFILLED

5

10

15

20

25

6 inch
Increments

END DATE

6/12/00

ELEV.
(ft)

DATE

REMARKS
BLOW COUNT

LAB TESTSLast
1 foot

START DATE

USCS
Group

JOB DESCRIPTION

LOCATION

BORING

E.A. #

GROUND ELEV.

HAMMER DROP SYSTEM

"L"412+51.5
41 ft Lt.
PALMER
MOBILE B-80
ALTAMIRANO

2262.97 (ft) DRILLING
METHOD

6/14/00

TYPE
SAMPLE

SAFETY

DEPTH ft

DEPTH
(ft)

WS3

ELEV. ft

I-15 At Warm Springs

Percent
Recov'd

72495 GROUNDWATER LEVEL

EXPLORATION LOG

wet w/bentonite slurry
Yes DATE

SPT

94

CL

SPT

SPT

SPT

SPT

SC

SPT

ML

SPT

SPT

SPT

SPT

SPT

39

SPT

32

N
V

_D
O

T 
 W

A
R

M
 S

P
R

IN
G

S
.G

P
J 

 N
V

_D
O

T.
G

D
T 

 1
0/

5/
06

2

50/2.5"

56

65

30

ML

22

90

21

SM

CL
ML

SM

GW
GM

SC
SM

SC
96

94

S, W, PI

2258.0

2253.0

2248.0

2243.0

2238.0

5

10

15

20

25

S, W

S, W, PI

11
S, W, PI

100

94

83

94

94

71

S, W, PI,
CH

83

S, W, PI

S, W

S, W, PI

H, W, PI, G

S, W, PI

S, W, PI

S, W, PI

94

38

38



SANDY LEAN CLAY moist, brown and gray, very
stiff

SPT

(N) Refusal

SANDY FAT CLAY moist, brown, hard

32.00

CLAYEY SAND moist, brown, gray and green,
very dense

35.00
CLAYEY SAND with GRAVEL moist, brown with
yellow minerals, very dense

SILTY SAND damp, brown, very dense

25

52

12

12

40

50/3"

83

11

CLAYEY GRAVEL with SAND moist, black and
green, very dense

36

SPT

SPT

SPT

SPT

CH

GC

SC

CL

SC

(R) Refusal

SC
SM

10

75/4.5"

15

10

60

85

60.00

55.00

50.00

45.00

40.00

SM

47.00

42.00

37.00

32.00

32

31.00

Q

SPT

22

60

61

75/4.5"

27

22

100

50/3"

168

52.00

R

57.00

P

O

N

M

58.50

53.38

48.50

43.50

38.50

32.75

12

S

I-15 At Warm Springs Grade Separation

SPT

WS3

DATE

DEPTH ft

SAFETY

SAMPLE
TYPE

6/14/00

6 inch
Increments

ELEV. ft

I-15 At Warm Springs

BACKFILLED

Percent
Recov'd

MATERIAL DESCRIPTION

SHEET  2  OF  4

6/26/00

STATION
OFFSET
ENGINEER
EQUIPMENT
OPERATOR

NO.

6/12/00

REMARKS

"L"412+51.5
41 ft Lt.
PALMER
MOBILE B-80
ALTAMIRANO

HAMMER DROP SYSTEM

GROUND ELEV.

E.A. #

BORING

LOCATION

JOB DESCRIPTION

END DATE

START DATE

2262.97 (ft) DRILLING
METHOD

BLOW COUNT

DATE

ELEV.
(ft)

DEPTH
(ft)

Last
1 foot

USCS
Group

Yes
wet w/bentonite slurry

EXPLORATION LOG

GROUNDWATER LEVEL72495

LAB TESTS

S, W, PI

35

40

45

50

55

2228.0

2223.0

2218.0

2213.0

2208.0

S, W, PI,
CH

H, W, PI, G

S, W, PI

S, W

S, W, PI

94

91

83

94

72

89

94

S, W, PI
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SANDY LEAN CLAY OR LEAN SANDY CLAY
wet, brown to greenish brown, layered, very stiff to
hard

SC

17

17

21

24

82

32

4

SPT

CLAYEY SAND with GRAVEL moist, brown with
black and white gravel, very dense

16

7

20

58

44

28

75.00

89

65

70

75

80

85

2198.0

2193.0

2188.0

2183.0

2178.0

S, W, PI,
CH

H, W, G

S, W, PI

S, W, PI

S, W, PI

S, W, PI

CL

100

SPT

44

83

89

SPT

SPT

SPT

SPT

12

100

87.00

82.00

77.00

72.00

67.00

62.00

14

73.50

X

18

27

15

33

24

41

82

126

63.50

Y

68.50

W

V

U

T

88.50

83.50

78.50

60

SAMPLE

GROUNDWATER LEVEL72495

Percent
Recov'd

I-15 At Warm Springs

DRILLING
METHOD

WS3

DATESAFETY Yes

TYPE

6/14/00

6 inch
Increments

ELEV. ft

6/12/00

BACKFILLED

I-15 At Warm Springs Grade Separation

MATERIAL DESCRIPTION

DEPTH ft

LAB TESTS

"L"412+51.5
41 ft Lt.
PALMER
MOBILE B-80
ALTAMIRANO

HAMMER DROP SYSTEM

GROUND ELEV.

E.A. #

BORING

LOCATION

JOB DESCRIPTION

END DATE

EXPLORATION LOG

2262.97 (ft) wet w/bentonite slurry

BLOW COUNT
REMARKS

DATE

ELEV.
(ft)

DEPTH
(ft)

Last
1 foot

USCS
Group

STATION
OFFSET
ENGINEER
EQUIPMENT
OPERATOR

START DATE SHEET  3  OF  4
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NO.

6/26/00
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42

62

26

113.50

105.00

100.00

95.00

75/5"
(AB) Refusal

CL

B.O.H.

SANDY LEAN CLAY moist, brown, hard

SILTY CLAYEY SAND with GRAVEL moist,
brown with black, red and white gravel, very dense

CLAYEY SAND with GRAVEL moist, brown with
black, red and white gravel, very dense

(AC) Refusal

59

95

100

105

110

115

2168.0

2163.0

2158.0

2153.0

2148.0

S, W, PI

S, W

S, W, PI

S, W, PI,
CH

H, W, PI, G

SC

43

SC
SM

89

100

SPT

SPT

SPT

SPT

SPT

53

94

112.00

107.00

102.00

97.00

92.00

25

103.42

4115

22

75/5.5"

70

17

7

67

75/5.5"

93.50

115
98.50

AD

AC

AB

AA

Z

113.50

107.96

75/5"

SAMPLE

GROUNDWATER LEVEL72495

Percent
Recov'd

I-15 At Warm Springs

DRILLING
METHOD

WS3

DATE

SHEET  4  OF  4

SAFETY Yes

TYPE

6/14/00

6 inch
Increments

ELEV. ft

6/12/00

BACKFILLED

I-15 At Warm Springs Grade Separation

DEPTH ft

LAB TESTS

"L"412+51.5
41 ft Lt.
PALMER
MOBILE B-80
ALTAMIRANO

HAMMER DROP SYSTEM

GROUND ELEV.

E.A. #

BORING

LOCATION

JOB DESCRIPTION

END DATE

EXPLORATION LOG

2262.97 (ft) wet w/bentonite slurry

BLOW COUNT
REMARKS

DATE

ELEV.
(ft)

DEPTH
(ft)

Last
1 foot

USCS
Group

6/26/00

START DATE

95

100

105

110

115

MATERIAL DESCRIPTION

STATION
OFFSET
ENGINEER
EQUIPMENT
OPERATOR

NO.
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Sandy lean clay

Silty sand

Silty sand

inches number
size size

0.0 1.6 40.5 39.6 18.3 CL A-4(2) 15 23

0.0 5.3 63.1 23.2 8.4 SM NP

0.0 0.6 69.8 22.1 7.5 SM NP

3/4"
1/2"
3/8" 100.0

100.0
96.5
95.1 100.0

#4
#10
#40

#100
#200

98.4
97.7
97.2
87.8
57.9

94.7
94.4
94.0
71.0
31.6

99.4
98.8
97.5
64.2
29.6

0.0791 0.1236 0.1383

0.0140 0.0719 0.0759

0.0018 0.0072 0.0093

1.38 5.82 4.46

43.73 17.19 14.80

Location: Boring WS1, sample: a Depth: 0.61 - 1.07m Sample Number: WS1 - a

Location: Boring WS1, sample: b Depth: 1.07 - 1.52m Sample Number: WS1 - b

Location: Boring WS1, sample: c Depth: 1.52 - 1.98m Sample Number: WS1 - c

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
D60
D30
D10

COEFFICIENTS

Cc
Cu

Client:

Project:

Project No.: Figure
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Particle Size Distribution Report

51



NEVADA 
DEPARTMENT OF

TRANSPORTATION

Silty sand

Silty sand with gravel

Poorly graded sand with silt and gravel

inches number
size size

0.0 2.9 70.2 20.4 6.5 SM NP

0.0 29.7 56.3 8.5 5.5 SM A-1-b 16 19

0.0 29.2 59.7 7.0 4.1 SP-SM NP

1.5"
1"

3/4"
1/2"
3/8"

100.0
99.2

100.0
95.7
93.6
90.4
86.0

100.0
97.9
90.1
85.8

#4
#10
#40

#100
#200

97.1
93.8
91.5
62.6
26.9

70.3
50.8
34.3
22.4
14.0

70.8
53.8
32.8
18.5
11.1

0.1425 3.1064 2.8410

0.0811 0.2777 0.3463

0.0141 0.0274 0.0592

3.27 0.90 0.71

10.10 113.21 48.00

Location: Boring WS1, sample: e Depth: 2.44 - 2.90m Sample Number: WS1 - e

Location: Boring WS1, sample: f Depth: 2.90 - 3.35m Sample Number: WS1 - f

Location: Boring WS1, sample: g Depth: 3.35 - 3.81m Sample Number: WS1 - g

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
D60
D30
D10

COEFFICIENTS

Cc
Cu

Client:

Project:

Project No.: Figure
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Poorly graded gravel with silt and sand

Well-graded gravel with silt and sand

Clayey sand with gravel

inches number
size size

0.0 50.4 37.7 6.9 5.0 GP-GM A-1-a 16 18

0.0 54.8 37.9 7.3 GW-GM

0.0 43.1 44.2 5.7 7.0 SC A-2-6(0) 18 30

1-1/2"
1"

3/4"
1/2"
3/8"

100.0
90.0
73.8
65.4

100.0
97.2
93.1
76.0
63.9

100.0
93.6
86.7
77.2
72.4

#4
#10
#16
#40
#50

#100
#200

49.6
38.8

29.0

18.4
11.9

45.2
34.5
30.2
25.3
23.4
12.6

7.3

56.9
44.7

34.5

19.2
12.7

7.6836 8.5215 5.4528

0.4850 1.1497 0.3036

0.0469 0.1187 0.0234

0.65 1.31 0.72

163.96 71.80 233.21

Location: Boring WS1, sample: h Depth: 3.81 - 4.27m Sample Number: WS1 - h

Location: Boring WS1, sample: i Depth: 4.27 - 4.72m Sample Number: WS1 - i

Location: Boring WS1, sample:j Depth: 4.72 - 5.18m Sample Number: WS1 - j

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
D60
D30
D10

COEFFICIENTS

Cc
Cu

Client:

Project:

Project No.: Figure
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Clayey sand with gravel

Clayey sand

Clayey sand

inches number
size size

0.0 31.1 48.3 8.6 12.0 SC A-2-6(0) 18 31

0.0 4.1 53.6 17.4 24.9 SC A-6(2) 15 28

0.0 4.1 56.9 17.7 21.3 SC A-4(0) 13 23

1.5"
1"

3/4"
1/2"
3/8"

100.0
95.2
89.6
83.0
79.7

100.0
97.3
97.0

100.0
97.6
96.8

#4
#10
#40

#100
#200

68.9
59.9
52.5
34.4
20.6

95.9
94.7
93.3
70.6
42.3

95.9
94.5
89.1
63.2
39.0

2.0322 0.1169 0.1377

0.1236 0.0240 0.0248

0.0023

3.24

875.62

Location: Boring WS1, sample: k Depth: 5.18 - 5.64m Sample Number: WS1 - k

Location: Boring WS1, sample: l Depth: 5.64 - 6.10m Sample Number: WS1 - l

Location: Boring WS1, sample: m Depth: 6.10 - 6.55m Sample Number: WS1 - m

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
D60
D30
D10

COEFFICIENTS
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Cu

Client:

Project:

Project No.: Figure
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Sandy lean clay

Silty sand with gravel

Clayey sand with gravel

inches number
size size

0.0 0.3 36.5 28.1 35.1 CL A-6(9) 12 32

0.0 38.2 49.6 7.6 4.6 SM NP

0.0 36.8 49.5 7.6 6.1 SC A-2-4(0) 15 24

1.5"
1"

3/4"
1/2"
3/8"

100.0
99.8

100.0
92.5
85.3
77.8

100.0
94.1
89.2
82.1
76.9

#4
#10
#40

#100
#200

99.7
99.5
98.6
86.1
63.2

61.8
46.8
31.2
17.4
12.2

63.2
48.4
34.7
19.7
13.7

0.0650 4.3475 4.0239

0.0033 0.3867 0.3012

0.0451 0.0210

0.76 1.07

96.42 191.66

Location: Boring WS1, sample: n Depth: 6.55 - 7.01m Sample Number: WS1 - n

Location: Boring WS1, sample: o Depth: 8.23 - 8.69m Sample Number: WS1 - o

Location: Boring WS1, sample: p Depth: 9.75 - 10.21m Sample Number: WS1 - p

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
D60
D30
D10

COEFFICIENTS

Cc
Cu

Client:

Project:

Project No.: Figure
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Silty sand with gravel

Clayey sand

Clayey sand

inches number
size size

0.0 22.9 63.6 8.0 5.5 SM NP

0.0 14.5 62.8 9.6 13.1 SC A-2-4(0) 17 27

0.0 10.8 54.6 19.9 14.7 SC A-2-7(5) 31 64

1"
3/4"
1/2"
3/8"

100.0
93.4
89.8

100.0
97.3
96.1
93.0

100.0
99.5
97.1

#4
#10
#40

#100
#200

77.1
66.5
54.7
28.2
13.5

85.5
76.2
66.6
40.4
22.7

89.2
79.4
71.2
51.0
34.6

0.6334 0.3047 0.2213

0.1601 0.1048 0.0584

0.0333 0.0021 0.0015

1.22 17.26 10.06

19.04 145.88 144.37

Location: Boring WS1, sample: q Depth: 11.28 - 11.73m Sample Number: WS1 - q

Location: Boring WS1, sample: r Depth: 12.80 - 13.26m Sample Number: WS1 - r

Location: Boring WS1, sample: s Depth: 14.33 - 14.78m Sample Number: WS1 - s

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Clayey sand with gravel

Sandy lean clay

Clayey sand

inches number
size size

0.0 29.5 42.7 16.1 11.7 SC A-2-7(2) 27 53

0.0 0.0 43.5 30.1 26.4 CL A-7-6(10) 21 44

0.0 14.3 53.8 15.5 16.4 SC A-2-7(2) 20 44

1"
3/4"
1/2"
3/8"

100.0
90.1
83.4
80.3

100.0
97.4
93.2

#4
#10
#40

#100
#200

70.5
64.1
60.0
44.1
27.8

100.0
99.8
94.1
77.6
56.5

85.7
81.0
76.1
52.3
31.9

0.4238 0.0856 0.1940

0.0846 0.0064 0.0667

0.0036

4.73

118.67

Location: Boring WS1, sample: t Depth: 15.85 - 16.21m Sample Number: WS1 - t

Location: Boring WS1, sample: u Depth: 17.37 - 17.83m Sample Number: WS1 - u

Location: Boring WS1, sample: v Depth: 18.90 - 19.35m Sample Number: WS1 - v

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Clayey sand with gravel

Silty gravel with sand

inches number
size size

0.0 19.4 52.1 18.0 10.5 SC 21 40

0.0 54.0 28.2 11.8 6.0 GM

1.5"
1"

3/4"
1/2"
3/8"

100.0
91.6
88.9
86.7

100.0
85.7
72.0
64.2
57.5

#4
#10
#40

#100
#200

80.6
72.8
65.4
47.0
28.5

46.0
38.0
32.9
24.2
17.8

0.2777 10.5334

0.0802 0.2790

0.0044 0.0120

5.26 0.61

63.04 876.65

Location: Boring WS1, sample: w Depth: 20.42 - 20.88m Sample Number: WS1 - w

Location: Boring WS1, sample: x Depth: 21.95 - 22.40m Sample Number: WS1 - x

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
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D30
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Silty sand

Poorly graded sand with silt

Silty sand

inches number
size size

0.0 8.6 63.7 18.9 8.8 SM NP

0.0 14.7 80.3 5.0 SP-SM

0.0 5.8 61.2 33.0 SM NP

3/4"
1/2"
3/8"

100.0
97.7
95.6

100.0
98.1
97.1

100.0
98.7
97.1

#4
#10
#16
#40
#50

#100
#200

91.4
86.6

81.2

57.5
27.7

85.3
64.8
49.4
36.5
33.0
14.7

5.0

94.2
91.7
90.5
88.1
86.3
59.2
33.0

0.1598 1.7046 0.1526

0.0800 0.2605

0.0098 0.1175

4.09 0.34

16.32 14.51

Location: Boring WS2, sample: a Depth: 0.61 - 1.07m Sample Number: WS2 - a

Location: Boring WS2, sample: b Depth: 1.07 - 1.52m Sample Number: WS2 - b

Location: Boring WS2, sample: c Depth: 1.52 - 1.98m Sample Number: WS2 - c

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
D60
D30
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COEFFICIENTS
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Silty, clayey sand with gravel

Poorly graded sand with silt and gravel

Silty, clayey sand with gravel

inches number
size size

0.0 21.4 46.7 19.3 12.6 SC-SM A-2-4(0) 16 21

0.0 34.2 55.7 10.1 SP-SM

0.0 18.5 55.2 26.3 SC-SM A-2-4(0) 14 19

1-1/2"
1"

3/4"
1/2"
3/8"

100.0
95.2
87.0
83.2

100.0
93.0
79.7
73.6
71.3

100.0
96.2
91.7

#4
#10
#16
#40
#50

#100
#200

78.6
76.0

74.0

56.5
31.9

65.8
61.5
59.5
55.4
51.9
24.5
10.1

81.5
71.3
67.0
62.4
60.4
43.4
26.3

0.1682 1.3478 0.2918

0.0692 0.1720 0.0880

0.0026

11.00

64.93

Location: Boring WS2, sample: d Depth: 1.98 - 2.44m Sample Number: WS2 - d

Location: Boring WS2, sample: e Depth: 2.44 - 2.90m Sample Number: WS2 - e

Location: Boring WS2, sample: f Depth: 2.90 - 3.35m Sample Number: WS2 - f

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Silty sand with gravel

Silty, clayey sand

Silty sand with gravel

inches number
size size

0.0 25.9 56.9 7.7 9.5 SM NP

0.0 13.6 58.5 27.9 SC-SM 15 19

0.0 22.9 62.8 14.3 SM NP 19

1"
3/4"
1/2"
3/8"

100.0
97.9
91.4
89.0

100.0
91.8
91.0

100.0
95.7
94.0

#4
#10
#16
#40
#50

#100
#200

74.1
61.4

52.5

31.7
17.2

86.4
82.2
80.2
76.8
73.9
48.0
27.9

77.1
64.3
59.7
54.4
51.3
28.2
14.3

1.5972 0.1995 1.2338

0.1397 0.0819 0.1585

0.0071

1.71

223.67

Location: Boring WS2, sample: g Depth: 3.35 - 3.81m Sample Number: WS2 - g

Location: Boring WS2, sample: h Depth: 3.81 - 4.27m Sample Number: WS2 - h

Location: Boring WS2, sample: i Depth: 4.27 - 4.72m Sample Number: WS2 - i

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
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COEFFICIENTS
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Poorly graded sand with silt and gravel

Poorly graded sand with silt and gravel

Poorly graded sand with silt and gravel

inches number
size size

0.0 29.5 59.1 4.9 6.5 SP-SM NP

0.0 36.7 56.8 6.5 SP-SM

0.0 39.8 53.4 6.8 SP-SM NP 19

1"
3/4"
1/2"
3/8"

100.0
93.7
88.1

100.0
94.9
85.8
80.0

100.0
89.8
83.1

#4
#10
#16
#40
#50

#100
#200

70.5
51.5

39.7

20.2
11.4

63.3
36.7
27.7
20.7
18.5
10.3

6.5

60.2
44.2
38.5
31.1
27.8
12.4

6.8

3.1275 4.2688 4.7135

0.2461 1.4082 0.3638

0.0596 0.1459 0.1280

0.33 3.18 0.22

52.50 29.26 36.84

Location: Boring WS2, sample: j Depth: 4.72 - 5.18m Sample Number: WS2 - j

Location: Boring WS2, sample: k Depth: 5.18 - 5.64m Sample Number: WS2 - k

Location: Boring WS2, sample: l Depth: 5.64 - 6.1m Sample Number: WS2 - l

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Poorly graded sand with silt and gravel

Silty sand with gravel

Silty sand with gravel

inches number
size size

0.0 36.5 55.5 8.0 SP-SM NP

0.0 19.2 66.2 7.4 7.2 SM NP

0.0 40.3 47.4 12.3 SM

1-1/2"
1"

3/4"
1/2"
3/8"

100.0
96.7
88.8
82.4

100.0
94.6
92.2

100.0
94.2
85.9
79.6
73.8

#4
#10
#16
#40
#50

#100
#200

63.5
48.6
42.9
35.9
32.7
17.1

8.0

80.8
69.0

54.3

27.3
14.6

59.7
46.4
41.8
36.5
33.2
19.6
12.3

4.0775 0.6142 4.8250

0.2586 0.1667 0.2485

0.0922 0.0135

0.18 3.35

44.21 45.52

Location: Boring WS2, sample: m Depth: 6.10 - 6.55m Sample Number: WS2 - m

Location: Boring WS2, sample: n Depth: 6.55 - 7.01m Sample Number: WS2 - n

Location: Boring WS2, sample: o Depth: 8.23 - 8.69m Sample Number: WS2 - o

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Poorly graded sand with silt and gravel

Poorly graded sand with silt and gravel

Clayey sand with gravel

inches number
size size

0.0 31.9 57.7 10.4 SP-SM NP

0.0 30.4 57.9 11.7 SP-SM NP

0.0 17.3 61.0 8.0 13.7 SC A-2-6(0) 17 28

1-1/2"
1"

3/4"
1/2"
3/8"

100.0
94.1

86.5
82.7

100.0
91.2

88.4
82.3

100.0
96.4
92.7

#4
#10
#16
#40
#50

#100
#200

68.1
55.0
50.0
42.2
36.3
16.6
10.4

69.6
55.6
50.4
43.5
39.2
20.7
11.7

82.7
72.7

62.4

32.8
21.7

2.9792 2.7018 0.3818

0.2391 0.2100 0.1325

0.0018

26.25

218.09

Location: Boring WS2, sample: p Depth: 9.75 - 10.21m Sample Number: WS2 - p

Location: Boring WS2, sample: q Depth: 11.58 - 12.04m Sample Number: WS2 - q

Location: Boring WS2, sample: r Depth: 13.11 - 13.56m Sample Number: WS2 - r

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Clayey sand with gravel

Silty gravel with sand

Sandy lean clay

inches number
size size

0.0 16.5 56.9 26.6 SC A-2-7(1) 21 42

0.0 45.7 39.9 14.4 GM

0.0 3.8 42.4 36.2 17.6 CL A-6(3) 17 28

3/4"
1/2"
3/8"

100.0
93.8

100.0
82.6
72.7

100.0
98.6

#4
#10
#16
#40
#50

#100
#200

83.5
67.4
60.6
53.1
50.0
36.9
26.6

54.3
41.0
36.0
30.7
28.6
19.6
14.4

96.2
94.5

92.0

77.1
53.8

1.1059 6.0854 0.0904

0.0970 0.3664 0.0195

0.0023

1.82

39.17

Location: Boring WS2, sample: s Depth: 14.63 - 15.09m Sample Number: WS2 - s

Location: Boring WS2, sample: t Depth: 16.15 - 16.61m Sample Number: WS2 - t

Location: Boring WS2, sample: u Depth: 17.68 - 18.14m Sample Number: WS2 - u

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Silty gravel with sand

Silty sand

Silty sand with gravel

inches number
size size

0.0 46.3 39.2 14.5 GM

0.0 2.6 57.4 40.0 SM A-7-5(5) 31 55

0.0 28.1 48.9 23.0 SC A-2-7(1) 29 52

1-1/2"
1"

3/4"
1/2"
3/8"

100.0
100.0

84.3
73.8
69.1

100.0
99.5

100.0
91.3
84.5

#4
#10
#16
#40
#50

#100
#200

53.7
41.0
36.6
31.9
30.2
21.7
14.5

97.4
95.6
94.4
91.6
89.3
65.4
40.0

71.9
61.8
57.8
53.6
51.3
36.0
23.0

6.3000 0.1307 1.6175

0.2917 0.1127

Location: Boring WS2, sample: w Depth: 20.73 - 21.18m Sample Number: WS2 - w

Location: Boring WS2, sample: x Depth: 22.25 - 22.71m Sample Number: WS2 - x

Location: Boring WS2, sample: v Depth: 19.2 - 19.66m Sample Number: WS2 - v

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Sandy fat clay

Sandy lean clay

Lean clay with sand

inches number
size size

0.0 5.8 30.7 31.0 32.5 CH A-7-6(16) 22 50

0.0 1.9 37.2 36.6 24.3 CL 16 34

0.0 4.5 20.3 36.8 38.4 CL A-7-6(21) 18 47

3/4"
1/2"
3/8"

100.0
98.4
96.7

100.0
99.4
98.2

100.0
98.9

#4
#10
#40

#100
#200

94.2
92.7
91.3
81.8
63.5

98.1
97.9
97.7
84.8
60.9

95.5
95.0
91.9
86.4
75.2

0.0641 0.0727 0.0166

0.0042 0.0074 0.0029

Location: Boring WS2, sample: y Depth: 23.77 - 24.23m Sample Number: WS2 - y

Location: Boring WS2, sample: z Depth: 25.30 - 25.76m Sample Number: WS2 - z

Location: Boring WS2, sample: aa Depth: 26.82 - 27.28m Sample Number: WS2 - aa

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Sandy lean clay

Clayey sand with gravel

Clayey sand with gravel

inches number
size size

0.0 0.0 44.8 55.2 CL 17 31

0.0 26.7 51.1 10.9 11.3 SC 26 50

0.0 41.5 42.8 15.7 SC 20 30

3/4"
1/2"
3/8" 100.0

100.0
92.0
88.7

100.0
89.3
77.1

#4
#10
#16
#40
#50

#100
#200

100.0
99.3
98.7
97.4
96.2
81.0
55.2

73.3
55.3

44.3

32.2
22.2

58.5
46.2
40.8
34.4
31.7
22.5
15.7

0.0847 2.6460 5.1527

0.1306 0.2582

0.0024

2.63

1080.26

Location: Boring WS2, sample: ab Depth: 28.35 - 28.80m Sample Number: WS2 - ab

Location: Boring WS2, sample: ac Depth: 29.87 - 30.33m Sample Number: WS2 - ac

Location: Boring WS2, sample: ad Depth: 31.39 - 31.85m Sample Number: WS2 - ad

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
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D30
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Silty sand with gravelinches number
size size

0.0 36.6 44.3 19.1 SM

1"
3/4"
1/2"
3/8"

100.0
84.2
77.6
74.3

#4
#10
#16
#40
#50

#100
#200

63.4
55.0
51.7
46.6
44.2
31.3
19.1

3.6178

0.1403

Location: Boring WS2, sample: ae Depth: 32.92 - 33.22m Sample Number: WS2 - ae

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
D60
D30
D10

COEFFICIENTS

Cc
Cu

Client:

Project:
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Silty sand

Sandy silty clay

Silty sand

inches number
size size

0.0 14.1 54.9 31.0 SM NP

0.0 3.7 41.4 54.9 CL-ML A-4(0) 14 18

0.0 0.0 69.1 30.9 SM NP

1"
3/4"
1/2"
3/8"

100.0
91.0
88.9
87.0

100.0
96.3

#4
#10
#16
#40
#50

#100
#200

85.9
84.2
83.6
82.4
81.1
58.1
31.0

96.3
96.1

95.3
94.4
77.0
54.9

100.0
99.9
99.7
98.6
96.5
60.1
30.9

0.1570 0.0881 0.1497

Location: Boring WS3, sample: a Sample Number: WS3 - a

Location: Boring WS3, sample: b Sample Number: WS3 - b

Location: Boring WS3, sample: c Sample Number: WS3 - c

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
D60
D30
D10

COEFFICIENTS

Cc
Cu

Client:

Project:
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Poorly graded gravel with silt and sand

Silty, clayey sand with gravel

Silty, clayey sand with gravel

inches number
size size

0.0 45.4 44.1 10.5 GP-GM NP 16

0.0 19.9 58.8 7.2 14.1 SC-SM 14 20

0.0 43.2 44.6 12.2 SC-SM A-1-b 14 18

1-1/2"
1"

3/4"
1/2"
3/8"

100.0
91.7
89.3
81.1
75.4

100.0
95.6
92.0
87.7

100.0
85.7
77.6

#4
#10
#16
#40
#50

#100
#200

54.6
37.9
31.8
26.3
24.7
16.8
10.5

80.1
73.5

66.9

39.9
21.3

56.8
42.4
37.0
30.8
28.2
17.4
12.2

5.6725 0.3005 5.3443

0.9468 0.1091 0.3712

0.0014

28.69

217.83

Location: Boring WS3, sample: d Sample Number: WS3 - d

Location: Boring WS3, sample: e Sample Number: WS3 - e

Location: Boring WS3, sample: f Sample Number: WS3 - f

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
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D30
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COEFFICIENTS
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Silty, clayey sand with gravel

Clayey sand with gravel

inches number
size size

0.0 21.9 58.4 19.7 SC-SM A-2-4(0) 16 23

0.0 30.7 47.6 21.7 SC A-2-6(0) 16 32

0.0 12.6 18.0 69.4 ML

1-1/2"
1"

3/4"
1/2"
3/8"

100.0
91.3
88.3

100.0
94.7
87.6
83.5

100.0
91.6

88.7
88.3

#4
#10
#16
#40
#50

#100
#200

78.1
67.5
62.9
58.0
55.1
34.8
19.7

69.3
56.9
51.7
45.6
43.2
30.5
21.7

87.4
86.0
85.3
83.2
82.0
75.0
69.4

0.6877 2.6168

0.1254 0.1454

Location: Boring WS3, sample: g Sample Number: WS3 - g

Location: Boring WS3, sample: h Sample Number: WS3 - h

Location: Boring WS3, sample: i Sample Number: WS3 - i

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
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D30
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COEFFICIENTS
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Clayey sand

Sandy silt

Sandy lean clay

inches number
size size

0.0 1.5 65.6 32.9 SC 18 28

0.0 0.0 41.8 58.2 ML NP 21

0.0 0.1 46.7 53.2 CL A-6(5) 14 31

3/8" 100.0 100.0 #4
#10
#16
#40
#50

#100
#200

98.5
96.2
94.8
91.6
89.2
61.9
32.9

100.0
99.7
99.7
99.4
98.4
77.7
58.2

99.9
99.8
99.7
99.3
98.6
81.5
53.2

0.1440 0.0805 0.0879

Location: Boring WS3, sample: j Sample Number: WS3 - j

Location: Boring WS3, sample: k Sample Number: WS3 - k

Location: Boring WS3, sample: l Sample Number: WS3 - l

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
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D30
D10

COEFFICIENTS
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Silty, clayey sand with gravel

Clayey sand with gravel

inches number
size size

0.0 32.8 49.3 17.9 SC-SM A-1-b 16 20

0.0 35.4 49.8 14.8 SM

0.0 18.4 51.4 30.2 SC A-2-4(0) 20 29

1"
3/4"
1/2"
3/8"

100.0
96.8
82.7
78.9

100.0
90.6
83.8

100.0
95.4
91.6
87.7

#4
#10
#16
#40
#50

#100
#200

67.2
54.8
50.6
45.8
43.0
27.4
17.9

64.6
48.5
42.2
36.9
34.8
23.4
14.8

81.6
77.9
76.1
73.6
71.7
49.2
30.2

3.0695 3.9033 0.1998

0.1679 0.2169

Location: Boring WS3, sample: m Sample Number: WS3 - m

Location: Boring WS3, sample: n Sample Number: WS3 - n

Location: Boring WS3, sample: o Sample Number: WS3 - o

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
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D30
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COEFFICIENTS
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Sandy lean clay

Clayey sand

Clayey gravel with sand

inches number
size size

0.0 1.1 31.7 67.2 CL A-7-6(18) 16 46

0.0 4.9 56.5 20.7 17.9 SC A-7-6(8) 25 63

0.0 38.3 37.9 23.8 GC A-2-7(1) 25 51

3/4"
1/2"
3/8" 100.0

100.0
97.6
97.2

100.0
81.6
74.6

#4
#10
#16
#40
#50

#100
#200

98.9
98.3
97.9
96.3
94.8
79.9
67.2

95.1
93.3

91.4

68.5
38.6

61.7
52.8
48.8
44.9
43.4
34.0
23.8

0.1238 4.2029

0.0464 0.1155

Location: Boring WS3, sample: p Sample Number: WS3 - p

Location: Boring WS3, sample: q Sample Number: WS3 - q

Location: Boring WS3, sample: r Sample Number: WS3 - r

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
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D30
D10

COEFFICIENTS
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Sandy fat clay

Clayey sand with gravel

Clayey sand with gravel

inches number
size size

0.0 8.3 34.6 57.1 CH A-7-6(15) 22 54

0.0 19.2 51.8 29.0 SC A-2-7(3) 27 57

0.0 25.0 55.1 19.9 SC A-2-7(0) 24 42

1"
3/4"
1/2"
3/8"

100.0
93.9

92.4

100.0
96.7
94.9
91.4

100.0
92.0
87.0

#4
#10
#16
#40
#50

#100
#200

91.7
91.5
91.4
90.9
89.9
77.6
57.1

80.8
71.1
68.0
64.1
61.6
43.6
29.0

75.0
63.7
59.0
53.3
50.3
32.7
19.9

0.0822 0.2732 1.3364

0.0794 0.1337

Location: Boring WS3, sample: s Sample Number: WS3 - s

Location: Boring WS3, sample: t Sample Number: WS3 - t

Location: Boring WS3, sample: u Sample Number: WS3 - u

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
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D30
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COEFFICIENTS

Cc
Cu

Client:
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Clayey sand with gravel

Sandy lean clay

Lean clay with sand

inches number
size size

0.0 26.1 43.6 30.3 SC A-2-7(4) 29 63

0.0 13.5 36.2 50.3 CL 23 49

0.0 2.4 24.0 35.9 37.7 CL 19 40

1"
3/4"
1/2"
3/8"

100.0
90.8
84.6

100.0
97.2
92.7
90.9

100.0
99.2
98.5

#4
#10
#16
#40
#50

#100
#200

73.9
62.5
58.7
53.6
51.2
41.3
30.3

86.5
82.9
81.6
79.9
78.9
69.4
50.3

97.6
96.3

94.6

86.6
73.6

1.4689 0.1040 0.0263

0.0028

Location: Boring WS3, sample: v Sample Number: WS3 - v

Location: Boring WS3, sample: w Sample Number: WS3 - w

Location: Boring WS3, sample: x Sample Number: WS3 - x

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Lean clay with sand

Sandy lean clay

Clayey sand with gravel

inches number
size size

0.0 0.0 23.5 76.5 CL A-6(14) 16 37

0.0 2.8 31.6 41.9 23.7 CL A-6(11) 18 38

0.0 30.0 47.1 22.9 SC A-2-7(2) 28 60

1"
3/4"
1/2"
3/8"

100.0
99.2
98.2

100.0
94.6
89.0
82.4

#4
#10
#16
#40
#50

#100
#200

100.0
99.6
99.1
91.7
76.5

97.2
96.0

94.6

86.9
65.6

70.0
55.8
49.9
45.0
43.2
32.7
22.9

0.0638 2.6301

0.0116 0.1261

Location: Boring WS3, sample: y Sample Number: WS3 - y

Location: Boring WS3, sample: z Sample Number: WS3 - z

Location: Boring WS3, sample: aa Sample Number: WS3 - aa

I-15 @ Warm Springs Interchange

72495

+3" % GRAVEL % SAND % SILT % CLAY USCS AASHTO PL LL

SIEVE PERCENT FINER SIEVE PERCENT FINER Material Description

GRAIN SIZE REMARKS:
D60
D30
D10

COEFFICIENTS
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NEVADA 
DEPARTMENT OF

TRANSPORTATION

Silty, clayey sand with gravel

Silty sand with gravel

Sandy lean clay

inches number
size size

0.0 33.0 51.1 15.9 SC-SM A-1-b 17 22

0.0 36.7 45.1 18.2 SM

0.0 0.0 37.6 62.4 CL 14 30

1"
3/4"
1/2"
3/8"

100.0
89.1
82.2

100.0
92.1
86.9
82.0

#4
#10
#16
#40
#50

#100
#200

67.0
49.5
42.4
33.5
30.7
21.9
15.9

63.3
50.8
46.7
41.6
39.5
28.0
18.2

100.0
100.0

99.7
99.3
86.6
62.4

3.4362 4.0840

0.2809 0.1679

Location: Boring WS3, sample: ab Sample Number: WS3 - ab
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