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INTRODUCTION

General

This report has been prepared to characterize the subsurface soil conditions of the site and to provide
geotechnical design criteria for the proposed structure. The new interchange will be built to ease the
flow of traffic to and from the new housing development near Durango Drive to Las Vegas. At
present, there is a two-way stop sign with the majority of traffic making a left turn onto US 95

southbound. As the housing development increases in size, the traffic is expected to increase.

Purpose and Scope

The purpose of this report is to provide information regarding the subsurface soil conditions at the
proposed project location. In addition, this report provides geotechnical design and construction
recommendations including the construction of a new bridge structure and retaining walls. The
scope of this report consists primarily of investigation and analysis. The investigation included
recent subsurface explorations, soil sampling, and analysis of field and laboratory testing data. 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.

GEOLOGY AND SEISMICITY

Geology

The site is founded in alluvium (Q,s)" deposited on the Kyle Canyon alluvial fan originating from
the Spring Mountains. The Spring Mountains are within the limestone and dolostone belt of
southern and eastern Nevada as shown in Figure B1. 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, which is subject to

flooding.



Seismicity

The site is located approximately 25 kilometers east of the La Madre fault and 10 kilometers east of
the Keystone Thrust®. These faults are no longer considered active. The Las Vegas Valley Shear
Zone lies approximately 10 kilometers northeast of the site® and is currently active. Other local
active faults include 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 Fault’, as
shown in Figure B2 map of Las Vegas Valley quaternary faults. The most prominent faultin the Las
Vegas Valley is the Frenchman Mountain Fault which is capable of producing a magnitude 7
earthquake every 10,000 to 50,000 years*. 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 145 kilometers northwest of Las Vegas.

The site area has subsided approximately 50 mm between 1963 and 1980, probably due to
dewatering®. See Figure B3 for a map of quaternary faults, subsidence contours, and mapped

fissures related to subsidence.

The recommended effective peak acceleration coefficient is 0.15g based on a 10% probability of
exceedance in 50 years (AASHTO). See Figure B4 for a map of peak acceleration contours for
Nevada and California. The AASHTO ATC-6 response spectra with Type 11 soil is recommended.
A graph with three Response Spectra curves are shown in Figure B5 including AASHTO using
0.15g Peak Ground Acceleration. The other two curves, for comparison only, are the UBC for Zone
2B and USGS using 0.1048g based on the USGS National Seismic Hazard Mapping Project.

PROJECT DESCRIPTION

Site Description

US 95 is a four lane freeway north of Las Vegas, and is oriented in a north-west to south-east
direction. North Durango Drive is presently a two lane road with stop signs crossing US 95. A site
map for the project is presented as Map Al in Appendix A. A new housing development is being

built to the east of the intersection resulting in a large expected increase in traffic through the



intersection.

Project

The project consists of constructing an interchange to improve access to the southbound lanes of US
95 for traffic leaving the residential area located north east of the interchange. The westbound traffic
on Durango Drive will be able to cross over the freeway and turn left onto the southbound on-ramp.
In addition, the project includes the construction of water retention basins and improved drainage

channels for control of surface water runoff.

RECOMMENDATIONS

Abutments and Piers

Based on our field investigation and laboratory testing, various foundation systems were evaluated
to support the structures. The soil at the site consists of medium to very dense sandy gravel with
lesser amounts of silt and clay. The site conditions indicate that the in situ soils are competent to
support the proposed structures on either spread footings or drilled shafts. We recommend using
spread footings for both abutments and piers. The recommended bearing capacity for the abutment
footings is 192 kPa. Design soil parameters for the abutment walls are provided in Table 1.
Allowable and ultimate bearing pressures as functions of footing width, settlement, and embedment
length are provided in Graphs 1 through 4 for pier footings founded in native soils. Settlements are
expected to occur immediately after loads are applied to the foundations. It is our recommendation
that the foundation at each support be designed similar to each other, so as to minimize any
differential settlement. Also, similar foundation systems will have similar responses in seismic

events.

All excavations shall be performed in accordance with the NDOT *“Standard Specifications for Road
and Bridge Construction.” All permanent slopes should be constructed to lie at a maximum of 2:1
(horizontal to vertical). It is the responsibility of the contractor to provide all necessary shorings.
Caliche zones, cobbles, and/or boulders may be encountered during excavation. This may cause

difficulties at any depth in the excavation of pier, retaining wall, and sound wall spread footings.



Retaining Walls

Allowable and ultimate bearing pressures are functions of footing width, settlement, and embedment
length and is provided in Graph 5 for the strip footing. Estimates for construction excavation should
be made on the basis of using temporary 1:1 (horizontal to vertical) slopes. Recommended design
parameters for the retaining walls are presented in Table 1. The horizontal and vertical Acceleration
Coefficients (An) and (A,), Importance Classification (IC), Seismic Performance Factor (SPC), Soil
Profile Type, and Site Coefficient (S), were all obtained using AASHTO Standard Specifications for
Highway Bridges, Division 1-A, Section 3. Earth pressure coefficients (Ka, Kp, Kae, and Kpe) were

calculated using various methods.

Shrinkage Factor

The excavated materials from the proposed detention basins are acceptable for use as embankment
fills. This is based on the R-value test results, as shown on Page 50, from soils taken at the site. We
recommend the use of a 10% shrinkage factor for the reduction in volume of soils due to transport

and compaction.

Sound Wall

Given the loading conditions provided by NDOT Bridge Division (memo from Nat Mangoba, dated
March 31, 2000), 1.83 meter square spread footings are recommended to support the wall pillisters.
This is based on an analysis of bearing capacity, sliding, and overturning of an eccentrically loaded
square footing. The loads used in the analysis were a vertical dead load of 196.26 kN and a wind

load of 193.05 kN applied at the center of a wall pillister with a height of 4.27 meters.

FIELD INVESTIGATION

The Nevada Department of Transportation (NDOT) Geotechnical Section conducted a subsurface
investigation at the proposed project site approximately one year ago. Subsurface soil conditions
were explored by drilling four boreholes (DURLV1 through DURLV4) to a maximum depth of 21.2

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



elevations were obtained for the borehole locations by surveying from known elevations. Drilling
was accomplished using a Mobile B-80 drill rig with bentonite drilling slurry for wet drilling.
Disturbed soil samples were obtained with 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 are shown in the boring logs in Appendix C.
All samples were transported to the NDOT materials laboratory for testing and/or storage. All soil
samples were classified using the Unified Soil Classification System (USCS). More detailed
information from the soil samples is included in the boring logs, and in the test result summary
sheets. Copies of the boring logs and a boring log key are presented in Appendix C; summaries of

test results are in Appendix D.

LABORATORY ANALYSIS

Laboratory tests were conducted on the samples collected from the 4 boreholes. The testing
program consisted of sieve and hydrometer analysis, Atterberg limits, moisture contents, and
chemical analysis. Plasticity Indices (PI) obtained from testing ranged from 3 to 22, and moisture
contents varied from 3.9% to 13.0%. Percent fines (less than 75 um sieve) ranged from 7.8 to 28.3.
Unit weight, direct shear, and consolidation tests were not conducted due to the disturbance of the
samples, and the inability of samples to retain their shape to be placed into the testing molds.

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

DISCUSSION

Borings from the subsurface investigation identified the soils to be primarily silty gravel with sand
and clayey gravel with sand. There were two major layers of subsurface stratification that was
apparent from the set of four borings. The contact between the two layers was at different elevations
in each borehole, indicating that the layers were inclined or that the contact was not planar.
Conservative design parameters have been determined by using the weakest soil strengths in
calculations. The soil is very dense and contains many cobbles, as was seen on the wall of a back

hoe trench (Photos 1 and 2) located approximately 30 meters south east of the interchange. The



presence of boulders and caliche may occur during excavation. The presence of cobbles and
possibly boulders was determined by observing the many rock fragments obtained during drilling,
and several zones where the auger had difficulty in drilling into the hard soil. The presence of
caliche was determined from the nature of the depositional environment of the soil (alluvial fan
originating from a large mountain range composed of limestone and dolostone) and from the
difficult drilling zones. Very few samples were obtained due to the refusal of the sampler to

penetrate the soil during many of the SPT tests conducted in hard soil.
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Photo 2. Alternative view of the same trench.



Table 1. Recommended Design Soil Parameters for
Retaining Walls.

RETAINING WALL INTEGRAL
COEFFICIENTS (Not Supporting Any Structures) ABUTMENT
0° BACKSLOPE 2H:1V BACKSLOPE WALLS
Ko (At Rest Earth Pressure®) 0.47 0.47 0.47
Ka (Active Earth Pressure**) 0.30 0.56 0.30
Kp (Passive Earth Pressure**) 6.00 6.00 6.00
Ky (Design Vertical Acceleration) 0.00 0.00 0.00
Ky (Design Horizontal Acceleration) 0.15 0.15 0.15
Kz (Dynamic Active Earth Pressure®) 0.38 0.95 -1
Kpe (Dynamic Passive Earth Pressure”) 5.49 5.49 .
Base Friction for Sliding 0.32 0.32 -
Frigtion Angle of Embankment Soil =
32
Friction Angle of Foundation Soil = 40°
* Coulomb
** Caquot and Kerisel (1948), NAVFAC (1982); use Kppesign) =
Ky/1.5

* Mononobe Okabe

Kp and K = 0 for depths of less than

0.9 meters

! See the discussion on maximum pressure distribution and limiting effective stresses in soil behind the abutment wall
(Lam and Martin, 1986).




Table 1. Notes.

For the total earth pressure (active and passive) behind an integral abutment during earthquake
loading, FHWA (Lam and Martin, 1986) recommends using the sum of the following three
components:

1. The static pressure due to gravity loads,
Fo = 1/2 Kgy:H? Applied at 1/3 H from the wall bottom

2. The pressure induced due to displacement of the wall into the embankment backfill by
bridge inertial loading,

F1 = 0.425E40; Applied at 0.37H from the wall bottom

3. Additional earthquake induced dynamic pressures arising from the earthquake
response of the backfill itself and its interaction with the abutment wall,

F,=0.12 Eso, Applied at 0.6H from the wall bottom

where K, is the at-rest earth pressure coefficient, H is the abutment wall height, y; (18.85 kN/m°)
is the embankment unit weight, 8, is the lateral translational displacement of the abutment wall,
8 is the rotational displacement at the top of the abutment wall, and E; is Young’s modulus for
the embankment backfill. A value of 69 MPa may be used for E.

Abutment forces are considered excessive if the effective stress in the embankment backfill
behind the abutment exceeds 369 kPa during earthquake loading. When superstructure inertia
forces are transmitted directly to the embankment backfill by the integral abutment wall,
adequate passive resistance must be able to restrict the displacements to a maximum of 0.1
meter.



Ultimate Bearing Pressure (kPa)

Graph 1. Settlement, S, for 1.22 meter Embedment, Square Footings
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Ultimate Bearing Pressure (kPa)
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Ultimate Bearing Pressure (kPa)

Graph 3. Settlement, S, for 1.83 meter Embedment, Square Footings
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Ultimate Bearing Pressure (kPa)

Graph 4. Settlement, S, for 1.22 meter Embedment, Strip Footings, L/W > 9
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Ultimate Bearing Pressure (kPa)

Graph 5. Settlement, S, for 1.0 meter Embedment, 5.0 meter Footing Length
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GEOLOGY AND SEISMICITY
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EXPLORATION LOG

NV_DOT TEMPLTE1.GPJ NV_DOT.GDT 5M18/00

STARTDATE _3/1/89 SHEET 1 OF 3
END DATE M.___ STATION D" 35+45.8 '
JoB DESCRIPTION _New interchange OFFSET 13.8 Meters Right
LOCATION US 95 at Durango Drive, North Las Vegas ENGINEER _Palmer
BORING DURLV1 EquipmenT _Mobile B8O Drill Rig
EA'S 72411 GROUNDWATER LEVEL | OPERATOR _Argall. Altamirano
GROUND ELEV._780.34 (m) DATE |DEPTHm/| ELEV.m | DRILLING Bentonite Slurry Wet
HAMMER DROP sYsTem _Safety Hammer BACKFILLED _Y€S __ pate _5/13/99
SAMPLE | BLOW COUNT
ELEV. | DEPTH 150 mm | Last ! Percent| LAB TESTS | USCS REMARKS
) @y |No.[Tvpe| 150mm | Las | Rercent Group MATERIAL DESCRIPTION
L 0.30 FILL - Sandy Gravel
- 048 Down Pressure
B 22 2068 kPa (300
| SPT| 2¢ 67 67 |None psi)
ol 38 Sample Mixed
789.3 -1 with Fill
198
768,
88.3 =2 22| A [SPT| 42 503" | 67 |s Refusal
5643 SILTY GRAVEL WITH SAND - Pale pink and
344 et age o—oma—— contains black limestone clasts, very dense
- ) Refusal, Smail
L Sample
7873 -3
I GP
N . GM
0 ol ST H /35 <Y 4 Refusal. Small
i Sample
786.3 4
: 4.57
4.73
CMS—BOZ S 25 4] None Rafusal_ No
7853 +—5 Recovery
7843 16
g POORLY GRADED GRAVEL WITH SILTY
7833 7284 CLAY AND SAND - Moderate brown with
- hC1 . I 1 A 234 NGz caliche coated black limestone clasts, very Refusal, No
dense Recovery
i GP
782.3 8 GC
88
T H o = | BULY TR0 3
Refusal, Small
I Sample
7813 -9 9.14
L GP
GM | 10.00
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EXPLORATION LOG

NV_DOT TEMPLTEL.GPJ NV DOT.GDT 5/18/00

STARTDATE _3/1/99 SHEET 2 OF 3
ENDDATE  _3/2/99 sTation  _'D"35t458
Joe DESCrIPTION _New Interchange OFESET 13.8 Meters Right
LOCATION US 95 at Durango Drive, North Las Vegas ENGINEER Palrr_ler —
BORING DURLV1 EQUIPMENT Mobile B8O Drill ng
EA$ 72411 GROUNDWATERLEVEL | OPERATOR _Argall, Altamirano
GROUND ELEV,_790.34 (m) DATE |DEPTHm|ELEV.m| DRILLING Bentonite Slurry Wet
HAMMER DROP SysTEM _Safety Hammer BACKFILLED _Yes  pate _5/13/99
—SAMPL BLOW COUNT
ELEV. | DEPTH
= . |No.JTvee], 150 '“'r‘.‘ul Laslm RPemn; LAB TESTS g'fo%g MATERIAL DESCRIPTION REMARKS
Bl S Refusal, Mixed
N With Sample D
o SILTY GRAVEL WITH SAND - Pale pink and
7793 411 has black limestone clasts, very dense
- GP
138 GM
D TSPTISES T 01 Refusal, Mixed
i With Sample C
7783 +12
5 12.19
L CE {1234 pocK OR CALICHE LAYER - White, ground to
L \§and size by drilt bit [
773 1T—1¥3.11
222 R ISPT e Refusal, Small
- Sample
776.3 T—14
L POORLY GRADED GRAVEL WITH SILTY
CLAY AND SAND - Moderate brown with
B caliche coated black limestone clasts, very
' : - dense
o . F bt 2 | [S1TICHN 3 h an Naone Refusal. Sma"
7753 T-15 GP Sample
B GC

774.3 -_—16 16.15
B CE | 1g.46 CALICHE LAYER OR ROCK Down Pressure
L 4137 kPa (600
L psi)
773.3 4+17 1Fg'>gnn16.0mTo
- 13.68
T [ SHE Bl S 0, L]
= Refusal, Mixed
7723 18 With Sample H
- SILTY GRAVEL WITH SAND - Moderate
L brown, very dense
7713 119

L GM

20.00
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EXPLORATION LOG

NV_DOT TEMPLTE1.GPJ NV DOT.GDT SHEX0

STARTDATE _3/1/99 SHEET 3 OF 3
ENDDATE ~ _3/2/99 STATON ~ _'D"35+458
Jos DESCRIPTION _New Interchange OFFSET 13.8 Meters Right
LOCATION US 95 at Durango Drive, North Las Vegas ENGINEER Palrr)er _—
BORING DURLV1 equipmenT _Mobile B8 Drill Rig
EA# 72411 GROUNDWATER LEVEL | OPERATOR _Argall, Altamirano
GROUND ELEV.790.34 (m) DATE |DEPTHm| ELEV.m | DRLLING geptonite Slurry Wet
HAMMER DROP SYSTEM _Safety Hammer BACKFILLED _Y€8  pate _5/13/99
SAMPLE BLOW COUNT
E;-'S’ DE:IH No. [ves|, 150 mm's aol.:st ;oroel:n LAB TESTS EO‘E“S) MATERIAL DESCRIPTION REMARKS
Incremenmts |
H b =4 | Hlia [ 1B Fidal H Refusal, Mixed
7693 +—21 With Sample G
76883 —
83 T SILTY SAND WITH GRAVEL - Moderate
i brown, very dense
7673 —23
X GM
[ 2377
i 28
766.3 424 | |SPT| 40 77 | 73 |s
| 2423 a7 24.23
766.3 25 Bottom of Hole
- at 24.23 Meters,
L No Water Table
| Encountered
7643 —26
7633 +—27
7623 +—28
781.3 +—29
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EXPLORATION LOG

Nv_DOT TEMPLTE1.GPJ NV _DOT.GDT 5/18/00

STARTDATE _3/3/99 ' SHEET 1 OF 3
JoB DESCRIPTION _New Interchange 14.0 Meters Left
OFFSETY
LOCATION US 95 at Durangp Drive, North Las Vegas ENGINEER Paln.ler —
BORING DURLV2 EQUIPMENT Mobile B80 Drill ng
EA# 72411 GROUNDWATER LEVEL | OPERATOR _Argall, Altamirano
GROUND ELEV._790.94 (m) DATE [DEPTHm| ELEV.m | DRILLNG  Bentonite Slurry Wet
HAMMER DROP SYSTEM _Safety Hammer BACKFILLED _Y€S_ parg _5/13/99
AMPLE | BLOW COUNT
ELEV. | DEPTH | Stmen- T tast | Parcor| LB TesTs | USCS MATERIAL DESCRIPTION REMARKS
(m) (m} . Increments 300 mm| Recov'd a
i Down Pressure
L 046 2068 kPa (300
L 23 psi)
A |SPT 27 66 67 |H Samgles A, B,
- o¢ 39 and C were
789.9 1—1 38 Mixed for
L B |SPT 62 120 73 |H,CH Hydrometer
| 1.37 58 Test
161) C [SPT| _40 035" 33 |H Refusal
788.9 12
787.9 13
i POORLY GRADED GRAVEL WITH SILT AND
i SAND - Light brown with black limestone clasts,
L very dense
7865 "~ 396
9 T4 =
[ ” 418/ D |SPT aa?“:. o 60/2.5"| 33 |H Refusal
s GP
785.8 4—5 GM
7849 -6
L 6.40
783.9 4701 .
L 7.24 SPT| 603" |eor3 0 |None Refusal, No
Recovery
i CLAYEY GRAVEL WITH SAND - Light brown
7829 8 with black limestone clasts, very dense
781.9 -9 =
| 10.00
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EXPLORATION LOG

NV_DOT TEMPLTE1.GPJ NV DOT.GDT 5/18/00

STARTDATE _3/3/99 SHEET 2 OF 3
ENDDATE 3399 sTATioN  _"D"35+45.8
Jos DESCRIPTION _New Interchange OFFSET 14.0 Meters Left
LOCATION US 95 at Durango Drive, North Las Vegas ENGINEER _Palmer —
BORING DURLV2 EQUIPMENT Mobile 880 Drill ng
EA$ 72411 GROUNDWATER LEVEL | OPERATOR _Argall, Altamirano
GROUND ELEV._790.94 (m) DATE |DEPTHm|ELEV. m| DRLLING Bentonite Siumry Wet
HAMMER DROP sysTem _Safety Hammer BACKFILLED _YeS  paye _5/13/99
[ SAMPLE T BLOW COUNT
ELEV. | DEPTH 150mm | Last | Percent | LAB TESTS | USCS REMARKS
(m) {m) |NO.|TYPE Increments |300 mum| M?d Group MATERIAL DESCRIPTION
L SPT 63 R DI AR" 4] Refusal, No
- Recovery
7799 11
7788 112
7719 133,11
. 33
E [SPT 73 163 100 |H,PI, CH
[ 1356 20
7769 114
: CLAYEY GRAVEL WITH SAND - Light brown
T with black limestone clasts, very dense
149 118
I 40 "
[ wexr| F]SPT[ 40 G025 47 |H,Pi Refusal
7739 =17 GC
7729 118
7719 19
-—1&33 V=2 B B2 4l 19.26 Refusal, No
[ Recovery
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NV_DOT TEMPLTE!.GPJ NV DOT.GDT SH8A00

STARTDATE _S/3/99

EXPLORATION LOG

3/3/99
ENDDATE  _3/3/98 STATION
JoB DESCRIPTION _New Interchange OFFSET
LOCATION US 95 at Durango Drive, North Las Vegas ENGINEER
BORING DURLV2 EQUIPMENT

EA.# 72411 GROUNDWATER LEVEL

GROUND ELEv._790.94 (m) DATE

D. ELEV.m | DRILLING
EPTH m| ELEV. m METHOD

HAMMER DROP SYSTEM _Safety Hammer

SHEET 3 OF 3
"D" 35+45.8

14.0 Meters Left

Palmer

Mobiie 880 Drill Rig

oPERATOR _Argall, Altamirano

Bentonite Slurry Wet

BACKFILLED _Y€S  patg _5/13/99
EIBOWC Ulra: Parce, LA S USCS A L
mm t nt B TESTS REMARKS
PE| | crements 300 mm| Record Group MATERIAL DESCRIPTION
769.9 +—21
a Bottom of Hole
L at 19.26 Meters,
- No Water Table
768.9 +—22 Encountered
767.9 23
766.9 24
7659 125
7649 =26
763.9 —27
7629 +28
7619 +—29
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Nv_DCT TEMPLTEL.GPJ NV _DOT.GDT 6/1/00

EXPLORATION LOG

STARTDATE _4/26/99 SHEET 1 OF 3
ENDDATE 427189 STATION _"D"33+98.9
Jos DEscriPTIoN _New Interchange OFFSET 16.76 Meters Left
LOCATION US 95 at Durango Drive, North Las Vegas ENGINEER Palmer
BORING DURLV3 EQUIPMENT Mobile B80 Drill ng
EA # 72411 GROUNDWATER LEVEL | OPERaTOR _Argall, Altamirano
GROUND ELEV._794.00 (m) DATE |OEPTHm|ELEV.m | DRILLING  Bentonite Slurry Wet
HAMMER DROP SysTem _Safety Hammer BACKFILLED _YeS  parg _5/13/99
SAMPLE | BLOW COUNT
ELEV. | DEPTH 150mm | Last | Percent| LAB TESTS | USCS REMARKS
) m) |NO.|Typg| 10mm ﬂd roup MATERIAL DESCRIPTION
013 5 o SILTY CLAYEY GRAVEL WITH SAND - Brown | Down Pressure
B A |SPT 6 19 61 |H PI GM with black limestone gravel, medium dense 2068 kPa (300
0.61 13 0.6 psi)
17 Samples B and
- B |sPT 26 &0 78 |s.PI POORLY GRADED GRAVEL WITH SILTAND | ¢ Mixed For
703.0 -1 1.07 34 GP SAND - Brown with black limestone gravel, very Testing Due to
i 29 GM dense - High Gravel
C [SPT 46 82 89 |S, P! Content
[ 152 36 1.52
= 38
| D[sPT| 40 {1423 | g9 |s, P POOLY GRADED GRAVEL WITH SILTY CLAY | Samples D and
1.98 74 AND SAND - Tannish brown, with biack E Mixed For
7920 =2 53 gg limestone gravel, very dense Testing Due to
- E{SPT| 6 |[150 | 94 [s,Pl High Gravel
| 244 84 2.44 ontent
36
- F |spT 59 118 94 (s PI Ge SILTY CLAYEY GRAVEL WITH SAND - Brown
C 290 59 GM 2.gp With black limestone gravel, very dense
+ 29
et G [SPT| 42 116 | 83 |H,PI sC SILTY CLAYEY SAND WITH GRAVEL - Brown
| 335 74 SM | a3s with black limestone gravel, very dense
| s H|SPT] o5 S$00750 72 |s.m Refusal
| 50/0.75"
7900 4
L CLAYEY SAND WITH GRAVEL - Brown with
pinkish white caliche coatings on the black
B limestone gravel, very dense
789.0 5 9
5.18 Refusal, Smail
ST T [SPTI 700/5" [100/5" 60 Sample, With 50
B mm Rock
: 5.79
788.0 +—6 SILTY GRAVEL WITH SAND - Brown with
L GM broken pieces of black limestone and red
6.40 Sandstone rocks, and pinkish white pieces of
i caliche in the cuttings Down Pressure
B . CE CALICHE LAYER OR ROCK To 4136 kPa
£ BT ISPV DSVl EEPN P 6.71 (600 psi)
787.0 4—7 Refusal
L Down Pressure
To 2068 kPa
[ (300 psi)
786.0 T8 SILTY GRAVEL WITH SAND - Brown with
| 8.23 pinkish white caliche coatings on the black
— L R B LA M S ¢ B - Sp— limestone gravel, very dense Refusal, Small
L Sample
7850 9 GM
218, spr—pousloount—g lnero | Refusal, Small
10.00 Sample
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NV_DOT TEMPLTE?.GPJ NV DOT.GDT 6/1/00

NEUADA srome _42e9 EXPLORATION LOG

SHEET 2 OF 3
DEPARTMENT OF ENDDATE ~ _4/27/99 sTaTion  _'D"33+98.9
JoB DESCRIPTION _New Interchange OFFSET 16.76 Meters Left
LOCATION US 95 at Durango Drive, North Las Vegas ENGINEER _Palmer
BORING DURLV3 EQuUIPMENT _ Mobile B8O Drill Rig _
EAR 72411 GROUNDWATER LEVEL | OPERaTOR _Argall, Altamirano
GROUND ELEV._794.00 (m) DATE |DEPTHm| ELEV.m | DRILLING gentonite Stumry Wet
HAMMER DROP SYsTEM _Safety Hammer BACKFILLED _Y€S  pare _5/13/99
"SAMPLE | BLOW COUNT
ELEV. | DEPTH uscs
| " [No.|rvpe] JSomm T LasT TPeren| LA TESTS | 4SCS MATERIAL DESCRIPTION REMARKS
783.0 411
- 11.2‘ mw' v Lat I".7n 1]
- R e B SILTY GRAVEL WITH SAND - Brown with Refusal, Small
i pinkish white caliche coatings on the black Sample
i limestone gravel, very dense
782.0 —12
i GM
781.0 +13
7800 —14
" 1433
- 1445 100/ [00/57 100 S 14.45 Refusal, Small
i Sample
779.0 +—15
7780 —186
m7e +—17
776.0 +—18
775.0 +—19
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NV_DOT TEMPLTE1.GPJ NV _DOT.GDT &61/00

EXPLORATION LOG

STARTDATE _4/26/99
ENDDATE = _4/27/99

STATION
JoB DESCRIPTION _New Interchange OFFSET
LOCATION US 95 at Durango Drive, North Las Vegas ENGINEER
BORING DURLV3 EQUIPMENT
EA # 72411 GROUNDWATER LEVEL OPERATOR _M9
GROUND ELEv._ 794.00 (m) DATE |DEPTH m( ELEV. m aléll%g’lg
HAMMER DROP sysTEM _Safety Hammer BACKFILLED

SHEET 3 OF 3
"D" 33+98.9

16.76 Meters Left

Palmer

Mobile B8O Drill Rig

Argall, Altamirano

Bentonite Slurry Wet

Yes  pare 5/13/99

PLE | BLOW COUNT

TYPE 150 mm

773.0

7720

7.0

770.0

789.0

768.0

767.0

766.0

765.0

T25

Increments |300 mm) Recov'd

Last | Percent | LAB TESTS ,'.30%3 MATERIAL DESCRIPTION

REMARKS

Bottom of Hole
at 14.45 Meters,
No Water Table
Encountered
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EXPLORATION LOG
“ STARTDATE _4/28/99 SHEET 1 OF 3
vepanrmentor [l enopate  _4/29/99 STATION  _"D" 34+85.0

NV_DOT TEMPLTE1.GPJ NV_DOT.GDT 6/1/00

Jos pEscriPTioN _New Interchange OFFSET 18.9 Meters Left
LOCATION US 95 at Durango Drive, North Las Vegas ENGINEER Paln?er __
BORING DURLV4 equiement _Mobile B8O Drill Rig
EA# 72411 GROUNDWATERLEVEL | OPERATOR _Argall, Altamirano
GROUND ELEV._791.60 (m) DATE |DEPTHm|ELEV.m| DRLLING Bentonite Slurry Wet
HAMMER DROP SvsTEm _Safety Hammer BACKFILLED _Y€S  pare _5/13/99
SAMPLE | BLOW COUNT
e:.ne‘)v nf;‘)ru No. |Tve| 50 mn aolaast :erean; LAB TESTS 3?0%3 MATERIAL DESCRIPTION REMARKS
015
17 6P SILTY CLAYEY GRAVEL WITH SAND - Brown, gge“é“k';msggae
A [SPT| 45 97 | 8 |S,PI oM up to 50 mm diameter black limestone gravel, 68 kPa (
A 52 0.61_very dense psi)
29
I BISPT| 50 |130 | 94 |s,PI POORLY GRADED GRAVEL WITH SILTY L L
790.6 <—1_1.8¢ 80 GP CLAY AND SAND - Brown, up to 25 mm Testing Due to
" el © [SPT gg 502 | 72 |s. P Ge diameter black limestone gravel, very dense High Gravel
152 50IZ" 1.52 Content
] p(spt| 2 |17 | 72 |s.m Refusal
L 185 47 P Samples D and
7886 |20 o E Mixed For
) n esting Due o
L ,a E|SPT| 45 |50 78 |S,PI High Grave!
n 5073 Content
L Refusal
7888 +—3
I POORLY GRADED GRAVEL WITH SILT AND
SAND - Brown, up to 38 mm diameter black
i limestone gravel coated with pinkish white
L caliche, very dense
787.6 14
- GP
- GM
7866 +—5
: : o Refusal, Small
i Sample
I 5.79
7856 +—6
7846 7
i CLAYEY GRAVEL WITH SAND - Brown, up to
25 mm diameter black limestone gravel coated
783.6 +8 with pinkish white caliche, very dense
LB o lonel sonen kol o Refusal, Small
I Sample
- GC
76286 -9
I 10.00
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Nv_DOT TEMPLTE1.GPJ NV DOT.GDT 6/1/00

EXPLORATION LOG
“E"nnn START DATE M_ SHEET 2 OF 3
DEPARTMENT OF END DATE Mg_ STATION "D" 34+85.0

JoBDESCRIPTION _New Interchange OFFSET 18.9 Meters Left
LOCATION US 95 at Durango Drive, North Las Vegas ENGINEER _Palmer —_—
BORING DURLV4 EQuipment _Mobile BBODrillRig
£ # 72411 GROUNDWATER LEVEL | OPERaTOR _Argall, Altamirano
GROUND ELEV._791.60 (m) DATE |DEPTHm|ELEV.m | DRLLNG  pentonite Slurry Wet
HAMMER DROP SysTem _Safety Hammer BACKFILLED _Ye€S _ pare _5/13/99
MPLE | BLOW COUNT
ELEy. | DEPTH [ < LauparcanT| LAB TESTS yscs MATERIAL DESCRIPTION REMARKS
{m) (m}) - Increments |300 mm| Recov'd P
L Samples H, I,
and J Mixed For
i Testing Due to
B Low Sample
- Recovery
7806 11
- 11.28
| ~1142] H [SPT|_ 754 75/ 5] S, Pl Refusal
7796 +12
i CLAYEY GRAVEL WITH SAND - Brewn, up to
7786 T-13 25 mm diameter black limestone gravel coated
- with pinkish white caliche, also contains white
L and red sand and gravel, very dense
7776 14
14.33
A3 ] | BOME” 50T 77 (S Pl Refusal
7766 4=15
B GC
7756 18
7746 17
B3 I TSPTI—Ars 5073 O — 17.45 Refusal
7736 18
7726 +19
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“E“nnn STARTDATE _ 4/28/99 EXPLORATION LOG S,
DEPARTMENT OF

NV_DOT TEMPLTE1.GPJ NV_BOT.GDT 6M/00

ENDDATE  _4/29/99 STATION "D 34+85.0
JoB DEScripTion __New Interchange OFFSET 18.9 Meters Left
LOCATION US 95 at Durango Drive, North Las Vegas ENGINEER _Palmer
BORING DURLV4 EQUIPMENT Mabile B80 Drill Rig
EA# 72411 GROUNDWATER LEVEL | OPERATOR _Argall. Altamirano
GROUND ELEv._791.60 (m) DATE |DEPTHm| ELEV.m | DRILLING Bentonite Slurry Wet
HAMMER DROP sysTem _Safety Hammer BACKFILLED _Y&S  pare _5/13/99
LS e LAB TESTS | USCS
0 it B TE
m (m) | NO. [ TYPE o s l303 ol R STS | Group MATERIAL DESCRIPTION REMARKS
7708 —21
i Bottom of Hole
- at 17.45 Meters,
R No Water Table
760.6 —22 Encountered
768.6 123
767.6 1—24
76866 —25
765.6 126
764.6 =27
7636 128
76286 +-29
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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 19mm 75mm 300 mm
USCS GROUP TYPICAL SOIL DESCRIPTION
GwW Well graded gravels, gravel-sand mixtures, little or no fines
GP Poorly graded gravels, gravel-sand mixtures, little or no fines
GM Silty gravels, poorly graded gravel-sand-silt mixtures
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
s5C 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
Ccs Claystone/Siltstone
PT Peat and other highly organic soils

SOIL COLOR DESIGNATIONS ARE FROM THE MUNSELL SOIL COLOR CHART.

EXAMPLE:

(7.5 YR 5/3) BROWN

MOISTURE CONDITION CRITERIA SOIL CEME TERIA
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
Wet Visible free water,usually below finger pressure.
groundwater table. Strong Won't break or crumble w/finger pressure
z ! Groundwater Elevation Symbols
STANDARD PENETRATION CLASSIFICATION'
GRANULAR SOIL CLAYEY SOIL Blow counts on Calif. Modified
BLOWS/FT DENSITY BLOWS/FT CONSISTENCY Sampler (Noyg) ¢an be converted
0-4 VERY LOOSE 0-1 VERY SOFT to Ngpr by:
§-10 LOOSE 2-4 SOFT (Noms)(0.62) = Ngpr
11-30 MEDIUM DENSE 5-8 MEDIUM STIFF
31-50 DENSE 9.15 STIFF Blow counts from Automatic or
OVER 50 VERY DENSE 16 - 30 VERY STIFF Safety Hammer can be converted
*Standard Penetration Test (N) 63.5 Kg hammer 31-60 HARD to Standard SPT Ng, by:
760mm free fall on $0.8mm O.D. x 35mm LD. sampler.] OVER 60 VERY HARD {Navromarici1.25) =Ngg
Noarerell.-17) =Ngg
TEST ABBREVIATIONS SAMPLER NOTATION
CD CONSOLIDATED DRAINED o ORGANIC CONTENT CMS CALIF. MODIFIED SAMPLER”
CH CHEMICAL {CORROSIVENESS) 0OC CONSOLIDATION CPT CONE PENETRATION
CM COMPACTION P1 PLASTICITY INDEX cs CONTINUOUS SAMPLER ®
cU CONSOLIDATED UNDRAINED RQD ROCK QUALITY DESIGNATION | CSS CALIFORNIA SPLIT SPOON
D DISPERSIVE SOILS RV R-VALUE P PUSHED (NOT DRIVEN)
Ds DIRECT SHEAR S SIEVE ANALYSIS PB PITCHER BA&REL
E EXPANSIVE SOIL SL SHRINKAGE LIMIT RC ROCK CORE @
G SPECIFIC GRAVITY u UNCONFINED COMPRESSION SH SHELBY TUBE
H HYDROMETER uu UNCONSOLIDATED UNDRAINED | SPT STANDARD PENETRATION TEST
HC HYDRO-COLLAPSE uw UNIT WEIGHT P TEST PIT
K PERMEABILITY w MOISTURE CONTENT

@ -1.D=61.5 mm

@- 1.D.=82 mm with tube; 88.9mm w/o tube
@- NXB 1.D.= 47.625mm

@®-1.p.= 73mm
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APPENDIX D

TEST RESULTS
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Particle Size Distribution Report
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200 100 0 7 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES | % GRAVEL % SAND % SILT ] % CLAY uscs AASHTO PL | LL
o] 52.6 396 7.8 GP-GM
D 60.5 28.4 11.1 GP-GM
SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
i (8]
e "o | o mw [ o | o
G 100.0 100.0 #4 474 39.5
3/4" 90.5 75.5 #10 26.9 25.4 o
/2" 76.5 62.0 #16 20.7 214
3/8" 67.5 55.1 #40 13.7 17.2
#50 12.0 16.1
#100 9.7 14.2
#200 7.8 11.1
GRAIN SIZE [REMARKS:
Deo 7.39 11.6 o
D3p 2.37 2.82
D1g 0.167 O
COEFFICIENTS
Ce 4.55
Cy 4431
© Location: Boring DUR1, sample: A .
O Location: Boring DUR, sample: CD
N EV AD A Client:
DEP ARTMENT OF Project: Durango Interchange
TRANSPORTATION Project No.:  72411-1 Plate 43
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Particle Size Distribution Report
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200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm

% COBBLES % GRAVEL % SAND % SILT % CLAY UsSCs AASHTO PL LL

0 50.7 353 10.3 37 GM

o 50.0 27.3 227 GM

SIEVE PERCENT FINER SIEVE PERCENT FINER [SOIL DESCRIPTION
inches number < Sil vel with sand
rche o ) P o D ty gra

15" 100.0 14 493 50.0

1" 100.0 883 #10 350 20.4 0
374" 90.6 75.8 #16 36.6
12" 76.0 679 #40 24.1 315
3/8" 64.5 60.8 #50 299
#100 18.7 2711
#200 14.0 227

GRAIN SIZE [REMARKS.
Dso 8.25 9.21 o

D3p 1.27 0.307
D1p 0.0250 O
COEFFICIENTS

Ce 7.81
Cu 330.52

O Location: Boring DUR1, sample: GH
O Location: Boring DUR1, sample: I

Client:
Project: Durango Interchange

NEVADA
DEPARTMENT OF
TRANSPORTATION

72411-1

Project No.: Plate 44




Particle Size Distribution Report

100

PERCENT FINER
3

10

200

]

FEEEE : ¢ sszg g E %8
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T
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10

K o1 0.001
GRAIN SIZE - mm

% COBBLES

% GRAVEL

% SAND

% SILT % CLAY USCs AASHTO PL LL

49.8

40.1

7.4 2.7 GP-GM

[m]

44.5

43.2

8.5 3.8 GM

46.6

41.8

11.6 GP-GM

SIEVE
inches
size

PERCENT FINER

o

a

A

SIEVE PERCENT FINER SOIL DESCRIPTION
number o O © Poorly graded gravel with silt and sand

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

100.0
924
79.8
69.6

100.0
83.5
78.6
71.4

100.0
87.3
76.9

GRAIN SIZE

Dgo
D3g
D1g

6.99
1.52
0.0723

5.90
1.21
0.0253

5.89
1.30

COEFFICIENTS

Ce
Cy

4.56
96.62

9.83
232,95

#4 302 55.5
#10 337 37.5
#16
#40 19.3 20.7
#50

#100 13.0 14.7
#200 10.1 12.3

O Silty gravel with sand

a

et s s B3 I Lk Ly
bt ettt s
L NN RSN

© Location: Boring DUR2, sample: B
O Location: Boring DUR2, sample: C
A Location: Boring DUR2, sample: D

NEVADA

DEPARTMENT OF
TRANSPORTATION

Client:
Project: Durango Interchange

Project No,; 72411-1 Plate 45
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Particle Size Distribution Report
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200 100 10 0.1 0.01 0.001

GRAIN SIZE - mm

% COBBLES % GRAVEL % SAND % SILT % CLAY uUscs AASHTO PL LL

41.6 36.5 17.6 4.3 GC 21 43

] 39.1 32.6 23.1 5.2 GC 19 33

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inches o O number o C Clayey gravel with sand

size | size
var | '990 | 1000 #10 352 | @3
172" 82:0 88:2 440 3 5:0 a1 2 O Clayey gravel with sand
3/8" 75.8 823 #100 28.6 36.0
#200 1.9 28.3

GRAIN SIZE ‘REMARKS.

Dso 5.09 4.59 0
D30 0.179 | 0.0861
D1p 0.0101 | 0.0060 u]
COEFFICIENTS

Cc 0.63 0.27
Cy 505.53 | 763.16

O Location: Boring DUR2, sample: E
O Location: Boring DUR2, sample: F

NEVADA Gient
D E P ARTM E N T 0 F Project: Durango Interchange
M (Project No.:_72411-1__ Piate 46




Particle Size Distribution Report
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GRAIN SIZE - mm
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200 100 10 041 0.01 0.001

% COBBLES

% GRAVEL

% SAND

% SILT

% CLAY

UsSCs

PL

LL

44.2

31.7

22.2

1.9

GC-GM

19

24

52.9

38.2

8.9

GP-GM

18

21

50.4

40.1

9.5

GP-GC

14

19

PERCENT FINER

SIEVE

PERCENT FINER

inches numb
size o d a sizger o 0

100.0
95.1
90.4
79.7
71.5

100.0
86.5
709
63.9

100.0
90.8
75.3
67.8

GRAIN SIZE

Dgo
D3p
D1o

5.93

0.123
0.0214

8.08

0.0985

7.05
1.80 L.
0.0854

63

COEFFICIENTS

Ce
Cuy

0.12

277.15

4.09
81.99

4.40
82.54

#10
#16

#50
#100
#200

el AR Y
WRLA IS [
N A= \DON

SOIL DESCRIPTION
O Silty clayey gravel with sand

O Poorly graded gravel with silt and sand

A Poorly graded gravel with silty clay and sand

 REMARKS:

o

O Location: Boring DUR3, sample: A
O Location: Boring DUR3, sample: BC
4 Location: Boring DUR3, sample: DE

N

EVADA

DEPARTMENT OF
TRANSPORTATION

Client:
Project. Durango Interchange

Project No.: 7241]-1

Plate




Particle Size Distribution Report
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PERCENT FINER
2
A ’..--.‘.’"-- By T T T
7
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10 [——FHHH— T
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200 1 10 1
GRAIN SIZE - mm

% COBBLES % GRAVEL % SAND % SILT | % CLAY uUscs AASHTO PL LL
o 45.2 38.2 16.6 GC-GM 15 22
32.6 43.3 18.6 | 5.5 SC-SM 15 2]
A 34.1 45.0 20.9 SC 13 21

0.1 0.01 0.001

a

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION

inches number O Silty cla; vel with sand
che o 0 A e o D ty clayey gra

3/4" 100.0 100.0 100.0 #4 54.8 67.4
1/2" 92.8 932 90.6 #10 39.3 54.6

3/8" 80.2 86.8 83.1 #16 32.8
#40 25.7 432
#50 24.0

#100 20.5 32.5

#200 16.6 24.1

2 Silty, clayey sand with gravel

A Clayey sand with gravel

SRsupas

PHhOW RO
boosteiolo

GRAIN SIZE "REMARKS.
Dgo 5.68 3.22 3.53 o

D30 0.867 | 0.122 0.278
D10 0.0087 0
COEFFICIENTS
Ce 0.53 A
Cy 369.14
O Location: Boring DUR3, sample: F
O Location: Boring DUR3, sample: G
A Location: Boring DUR3, sample: H
NEVADA
DEPARTMENT OF

TRANSPORTATION

Client:

Project: Durango Interchange

Project No.: 72411-1



Particle Size Distribution Report

100
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PERCENT FINER
3

30

10

200 100 10 0.1 0.01 0.001

1
GRAIN SIZE - mm

% COBBLES % GRAVEL % SAND % SILT | % CLAY UsCs AASHTO PL LL

o 559 30.8 13.3 GM

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inches o number O Silty gravel with sand

siza size
3/4" 100.0 #4
1/2" 75.0 #10
38" 63.6 #16

#50
#100
#200

[
— 1 D B
LISRABE| o
W =00 o~ I omee

GRAIN SIZE [REMARKS:
Dso 8.55 o

D3p 1.55
D1g

COEFFICIENTS

Ce
Cu

© Location: Boring DUR3, sample: J

NEVADA Gl
D E P ARTM E NT 0 F Project: Durango Interchange
TRANSPORTATION

Proiect No.: 72411-1 Plate 49
e N e




Particle Size Distribution Report
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10

i

200 100 10 01 oo 0.001

GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY UsCs AASHTO PL LL
Q 51.7 35.0 13.3 GC-GM 17 22
0 55.4 352 9.4 GP-GC 15 20

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION

inches o O aumber O Silty clayey gravel with sand
size $iza

1-1/2" 100.0 #4

™ 86.0 #10
3/4" 100.0 #16
1/2° 76.5 74.5 #40
/8" 69.9 63.8 #50
#100
#200

GRAIN SIZE [REMARKS.

Dso 6.80 8.57 o
D3p 1.25 1.93
D10 0.0901 0
COEFFICIENTS
Ce 4.80
Cy 95.16
O Location: Boring DUR4, sample: A
3 Location: Boring DURA4, sample: BC

[ Poorly graded gravel with silty clay and sand

—— e b D 0
Gao=Bhk o
WIS ootantnti
—_— — D
~raRskg
Sl hth oL Oy

D

NEVADA Gl
DEP ARTM ENT OF Project: Durango Interchange
TRANSPORTATION ProjectNo.: 72411-1




Particle Size Distribution Report

SN E
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PERCENT FINER
a
A
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200 1 10 0.1 0.01 0.001
GRAIN SIZE - mm

% COBBLES | % GRAVEL % SAND % SILT | % CLAY uscs AASHTO PL | LL
o 511 383 10.6 GP-GM 15 18
] 46.9 393 13.8 GC 22 41

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inches o a number o O Poorly graded gravel with silt and sand

1" 100.0 100.0 #4 53.1

3/4 87.0 #10 411 1 P
1/2" 76.7 76.0 #16 350 0] Clayey gravel with san

3/8" 71.6 674 #40 26.5

#50 24.1
#100 19.6
#200 13.8

GRAIN SIZE M
Dgo 6.56 7.04 o

D3g 1.27 0.679
D4 0 a
COEFFICIENTS

— et D D e P
ShOBL®|
AR =IO

Ce
Cy
O Location: Boring DURM, sample: DE
O Location: Boring DUR4, sample: HIJ

=

N EVADA Cl;e-nt:
DEPARTMENT OF Project: Durango Interchange
TRANSPORTATION Project No.: 72411-1




NEVADA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL SECTION

CHEMICAL ANALYSIS
EA. No. 72411 |
PROJECT US 95 @ Ourango Interchange

BORING # _ DUR2

Sample No. || Chlorides ppm_| Sulfates ppm Ph___[Resistivity Ohm-cm
B S0 0 8.4 3,697
E 50 0 8.5 3,676

52



R-Values at Durango Interchange.

STATION TOCATION DEPTH
FROM
B CENTERLINE B
"XS1"88+91 | 91.44 metersleft | Oto 1.524 meters 80 |
"XS1" 88+91 | 121.92 meters right | 0 to 1.524 meters 78 ||

53
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