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INTRODUCTION

General

This report has been prepared for the proposed bridge structure located on US-95 at Piute
Wash in Clark County, Nevada. US-95 runs approximately north-south at this location,
and is currently one lane wide in each direction. The existing highway crosses Piute
Wash on Structure B-420 N (see Photo 1). The proposed plan calls for construction of a
new structure, which will carry the southbound traffic. For a more detailed description,
see the contract plans for this project. A site plan for the project is presented in Appendix

A

Photo 1. US-5 Looking South; the New Structure will be Located Near the Drill Riq.




Purpose and Scope

The purpose of this report is to present information regarding the subsurface soil
conditions at the proposed project site. This report provides geotechnical design
recommendations for the new bridge structure involved in this project, including, but not
limited to the structure foundation, wing walls, and channel protection. The scope of this
report consists primarily of geotechnical investigation, analysis, and recommendations
for both design and construction. The investigation included gathering data from past
field explorations and reports, in addition to information obtained from field
reconnaissance, subsurface explorations, soil sampling, and analysis of field and
laboratory testing data. This report includes boring logs, particle size analysis sheets, and
summaries of test results from the field investigations and the laboratory testing regimen.

These may be found in appendices B and C, respectively.

PROJECT DESCRIPTION

US-95 currently conveys one lane of traffic in each direction as it crosses Piute Wash,

approximately 68 miles south-southeast of Las Vegas at milepost 95-CL-7.82. The
existing bridge (B-420) was originally constructed under Contract 615 in 1941, crossing
Piute Wash at approximately a 45 degree skew on a five-span structure (see Photo 2).
This structure was supported on 12 x 53 steel H-beam piles. Proposed plans indicate the
new bridge will be designed as a three-span structure over the wash, with a center span
approximately 62 feet in length, and two end spans approximately 45 feet in length. The
proposed design will necessitate construction of two abutments and two piers to support

the roadway.

Photo 2. Structure B-420 Crossing Piute Wash, Looking Northeast




GEOLOGIC CONDITIONS and SEISMICITY

The site is founded primarily in quaternary alluvial deposits (Qa) emanating from the

Newberry Mountains to the east.' These deposits are unconsolidated to moderately
consolidated at the project site. This area lies at an elevation of approximately 2500 feet,
and slopes gently downward to the west-south west. Groundwater was not encountered
within the depths explored.

There are relatively few tectonic features, including known faults, within fifteen miles of
the project site.” The soil type for this project is Type II, as defined by AASHTO
Standard Specifications for Highway Bridges* in Division IA — Seismic Design. The
AASHTO recommended acceleration coefficient (A) is 0.05g, but the NDOT Structural

Division recommends a minimum bedrock acceleration of 0.15g.’

FIELD INVESTIGATION

The Nevada Department of Transportation (NDOT) Geotechnical Section conducted a

subsurface investigation at the proposed project site in April of 2004. Subsurface soil
conditions were explored by drilling two boreholes (PW-1 and PW-2) to a maximum
depth of 71.4 feet. The approximate locations of the boreholes are shown on the

Borehole Locations sheet in Appendix A. Surface elevations were obtained for the

borehole locations by surveying from a known elevation point (NDOT Survey Marker
480020M). Drilling was accomplished utilizing a Mobile B-57 drill rig equipped for soil
sampling, using either bentonite drilling slurry for wet drilling, or eight inch (8") hollow
stem auger. No water was encountered within the depths explored (= 71°). An automatic
hammer was used to drive all driven samples. The on-site soil conditions were suitable
for using both a Standard Penetration Test (SPT) sampler, as well as a California
Modified Sampler (CMS); however, all samples recovered were driven through the dense
soils, and should be considered disturbed. Soil samples and standard penetration
resistance values (N-Values) were obtained utilizing the SPT procedure as set forth in
ASTM test number T 206. The uncorrected blow counts are shown on the boring logs in
Appendix B. All soil samples were classified, both visually and using laboratory data,
using the Unified Soil Classification System (USCS) as set forth in ASTM test number
D2487.



LABORATORY ANALYSIS

Laboratory analyses were performed on the samples collected from the two boreholes.

The testing program consisted of sieve analyses, hydrometer, Atterberg limits, moisture
content, unit weight, and direct shear tests. Because of the high densities of the mostly
granular soils on-site, no undisturbed or relatively undisturbed samples were recovered;
all samples collected were hammer-driven. However, five CMS samples were submitted
for direct shear tests. These direct shear tests should be considered to be remolded due to
the high degree of disturbance incurred during sampling, recovery, and testing. The
results of the testing program show that the soils consist primarily of very dense silty and
clayey sands and poorly- to well-graded sands. Plasticity Indexes (PI) ranged from NP
(Non-Plastic) to 22, with liquid limits between 16 and 43, indicating a variety of soil
conditions. Further information is presented in the summaries of test results in Appendix

C.

DISCUSSION

Following the field investigation, the soils were identified as primarily very dense silty

and clayey sands and poorly- to well-graded sands, with occasional layers containing
minor amounts of gravel. All driven samples taken during the field exploration showed
the soils to be medium dense to very dense, with uncorrected field blow counts from 21
blows per foot, to refusal (50 blows per four inches). Borehole PW-1 was drilled to
represent the abutments, and had slightly more gravel than borehole PW-2, which was
placed more toward the center of the channel, more closely representing the piers. This
site is best suited for CIDH piles (drilled shafts) due to high soil densities and the
possibility of scour due to high water flows in the wash channel.

Information presented in the Soil Parameter tables was calculated using the following
methods. The at-rest earth pressure coefficient (Ko) is derived from the empirical
formula: Ky = 1- sin . The static active earth pressure coefficient (K,) was calculated
using Coulombs analysis method. The static passive earth pressure coefficient (K;) was
calculated using the Log Spiral analysis method. The dynamic active earth pressure
coefficient (K,.) and the dynamic passive earth pressure coefficient (K,) were calculated
using the Mononobe-Okabe analysis method. The structure - soil interface angle (d) is

taken as 0.6 9. The Acceleration Coefficient (A) and Soil Profile Type were all obtained



from AASHTO, Division 1-A, Section 3. The horizontal Acceleration Coefficient (Ky) is
obtained either from AASHTO Standard Specifications for Highway Bridges, Division 1-
A, Section 6, or 0.15A is used as a minimum as per the NDOT Structural Division. The

vertical Acceleration Coefficient (Ky) is assumed to be zero.

RECOMMENDATIONS

Excavation and Earthwork

All excavation shall be performed in accordance with the NDOT Standard Specifications

for Road and Bridge Construction (SSRBC)’. The contractor shall be responsible for all
necessary shoring for any excavation and/or construction. All permanent slopes should
be constructed to lie at a maximum of 2:1 (Horiz:Vert) slope. Quantities for construction
excavation should be made based on using temporary 1:1 (Horiz:Vert) slopes. Although
not anticipated, variable site conditions include the possibility of encountering cobbles or
other adverse soil conditions. Scarify all subgrade areas to a depth of six inches (6”) and
moisture condition to two to four percent (2-4%) above optimum moisture. Compact all

scarified areas to the specified relative compaction.

Abutments and Center Piers

CIDH piles (drilled shafts) are well suited to the dense, granular soils that exist
throughout the project site, and are recommended to support the bridge abutments and
piers. We recommend using 42 (3.5”) diameter drilled shafts spaced center-to-center a
minimum of five-diameters (5B). The use of permanent casing is not allowed. The
NDOT Structural Design Division has determined the required axial load capacity to be
838 kips per abutment (280 kips per shaft), and 1679 kips per pier (560 kips per shaft).
Shaft lengths were calculated from an assumed top of shaft elevation of 2499 feet using
AASHTO design procedures. The Hydraulic Section of NDOT Roadway Design has
given an elevation of 2487’ for conditions of maximum scour, from the existing flowline
of 2502°. The factors of safety for axial capacity and uplift are: 1.88 for scour conditions,
and 2.5 for no scour conditions. Tip elevations reflecting the design shaft length and
shaft uplift capacities are provided in Table 1. Soil parameters for lateral analysis are

provided in Table 2.



Tip Elevation

Uplift Capacity

Uplift Capacity

Without Scour With Scour
Abutments 1 and 4 2464’ 232 kips 249 kips
Piers 2 and 3 2450’ 384 kips 452 Kkips
Tablel. SHAFT UPLIFT CAPACITIES
UNIT K-Value 0
ELEVATION WEIGHT () C pro oyclic 50% STRAIN
feet pcf degrees psf Ib/in’ Ib/in’ (for clays)
2492 - 2500 120 34 0 175 175
2485 - 2492 130 35 0 200 200
2478 - 2485 125 35 0 200 200
2471 — 2478 125 35 0 200 200 N/A
2464 — 2471 130 35 0 225 225
2457 — 2464 125 34 0 175 175
2450 - 2457 130 35 0 200 200

Table2. SOIL PARAMETERS for LATERAL ANALYSIS

Cantilever Walls

The footing for concrete cast-in-place walls should be a minimum of three feet (3’) wide, with

the footing placed a minimum of three feet (3’) below finish grade.

embankment fills provide a minimum allowable bearing capacity for spread footings of four kips

The native soil and

per square foot (4 ksf), using a factor of safety of 3.0. See Table 3 for more information.

ALLOWABLE BEARING CAPACITIES

NATIVE SOIL
Footing Depth (ft)| Footing Width (ft) Quit Qallowable

psf psf ksf

3 17982 5994 5.99

4 20448 6816 6.82

3 5 22914 7638 7.64

6 25380 8460 8.46

8 30312 10104 10.10

4 23976 7992 7.99

5 26442 8814 8.81

4 6 28908 9636 9.64

8 33840 11280 11.28

10 38772 12924 12.92

5 29970 9990 9.99

6 32436 10812 10.81

5 8 37368 12456 12.46

10 42300 14100 14.10

12 47232 15744 15.74

Table3. ALLOWABLE BEARING CAPACITIES for SPREAD FOOTINGS




Applied loads in the range of the allowable capacities given above should result in estimated total
settlement of less than one inch (1 in.), and differential settlement of less than one half inch (*z in.) in
native soils. This settlement should occur during construction, due to the granular nature of the native
soils. Settlement due to embankment loading should be negligible. The coefficient of friction for sliding
should be 0.40. Granular Backfill soil properties were used to develop the soil parameters and earth
pressure coefficients for cantilever wall design presented in Table 4.

Abutment/Wall Allowed | Abutment/Wall
to Displace Restrained

¢ =soil friction angle 34° 34°
y = effective soil unit weight 120 pcf 120 pcf
0 = structure - soil interface angle 20.4° 20.4°
Ky = Horizontal Acceleration Coefficient 0.075 0.075
Ky = Vertical Acceleration Coefficient 0 0
Ko = At-Rest Earth Pressure Coefficient N/A 0.441
Ka = Active Earth Pressure Coefficient 0.255 N/A
(Coulomb)
K, = Passive Earth Pressure Coefficient 711 711
(Log Spiral)
Kae = Dynamic Active Earth Pressure
Coefficient (Mononobe-Okabe) 0.315 0.445
Kpe = Dynamic Passive Earth Pressure 746 6.44
Coefficient (Mononobe-Okabe)

Table 4. SOIL PARAMETERS for GRANULAR BACKFILL
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