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INTRODUCTION

Grisham Consulting Services, Inc., (GCS) is pleased to present this report for geotechnical
services provided for the proposed commercial development on Mojave Road in Clark
County, Nevada. This report presents engineering recommendations for foundation design,
carthwork procedures, surface drainage, and lateral earth pressures.

The subject site is a rectangular-shaped lot located on the north side of Mojave Road, west of

Pecos-McLeod Boulevard. A Vicinity Map, showing the general location of the development,
is provided as the first attachment. The site is approximately one acre in size. A layout of the
proposed project site is provided in the attached Site Plan.

It is our understanding that the development will consist of wood frame construction. The
perimeter walls are expected to be of wood and steel frame construction with a structural
concrete subterranean parking garage (basement). Floors for the garage and the remainder of
the building are expected to be slab-on-grade.

For the purposes of this investigation, the structure is expected to be one story of occupied
commercial space. Maximum wall and column loads are assumed to be 2 to 5 kilopounds per
linear foot (kIf), and 5 to 25 kilopounds (kips), respectively. The finished first floor elevation
is assumed to be at the or slightly higher than the existing site grade.
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SITE DESCRIPTION

The subsurface exploration program was completed on December 28, 2001. At that time, the
site of the proposed commercial structure was fully graded and filled but otherwise
undeveloped and vacant. Minor surface vegetation consisted of scattered weeds and desert
grass. Surface trash or debris was not noted. A majority of the surface soil materials
consisted of silty sand and gravel fill.

Topographically, the site was flat to gently undulating. Total relief across the site was
believed to be less than 10 feet. Drainage was to the east by sheet flow.

EXPL.ORATIONS

The geotechnical investigation was completed in general conformance with the 1997 Southern
Nevada Building Code, Section 3309.5, Geotechnical Report. Two soil test borings were
advanced at the locations shown on the attached Site Plan. During the advancement of the
explorations, the subsoil was visually classified, and selected samples were obtained for
further evaluation and testing.

The soil profile generally consisted of about 4 to 8 feet of silty sand and gravel fill overlying
native clayey silt with varying amounts of sand, gravel, and gypsum. These native materials
were generally firm to stiff in consistency, moist to wet depending upon the depth of the
exploration, and rust to brown in color. These materials also contained intermittent layers of
fine sand, gravel, and clay; the materials did not appear to be hydro-collapsible or have the
potential for clay swell. Boring logs, with a soils classification sheet, are attached to this
report.

Borings were extended to a depth of about 17 to 25 feet below the existing site grade.
Groundwater was not observed within the depth of the explorations.

LABORATORY

Laboratory evaluation consisted of visual examination of the soil samples, solubility
determinations, and an evaluation of the near-surface soils for deleterious soluble sulfates.

The sulfate evaluation indicated that about 0.95 percent sulfates exist in the near-surface soils
(dry weight basis). The chloride evaluation indicated that about 1055 parts per million of
chloride exist in this material. The results of other chemical laboratory testing are attached to
this report.
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Laboratory test results, field observations, and prior experience in the area indicate that the
observed native soils have a low susceptibility to hydro-collapse (i.e., rapid settlement upon
saturation), have a low chemical heave potential (no action is required), a low potential for
total solubility (no action is required), and a low volumetric swell potential when exposed to
moisture,

The laboratory tests also indicate the soils have a severe potential to be corrosive to concrete
and to metals. UBC (Version 1997) Table 19-A-4 (or IBC Version 2000) shall be used to
comply with corrosion resistance requirement unless otherwise stated in this report (see
CONCRETE Section). Steel reinforcement corrosion protection and embedment
requirements shall comply with UBC (IBC) Sections 1904.4 and 1907.7.

FOUNDATIONS

Spread foundations bearing on suitably prepared native soils or compacted subgrade soils (i.e.,
engineered fill) were considered for the anticipated loadings. These systems were considered
feasible for the proposed construction. It is assumed that the footing bottom will be supported
by a thickness of at least 12 inches of engineered fill. The final thickness of fill below
footings (and slabs) will be determined from additional testing required during the grading

process (see GENERAL SITE AND SUB-SLAB PREPARATION).

An allowable bearing capacity of 1,500 pounds per square foot is recommended for footings
founded at a minimum depth of 15 inches below the closest adjacent grade. This allowable
bearing capacity is contingent upon compliance with all other recommendations in this report.
This allowable bearing value may be increased to 2,500 pounds per square foot if the
embedment is increased to 30 inches.

The allowable bearing capacity applies to the total dead-plus-live load condition. This
capacity may be increased by one third when considering wind or seismic loads. It is
recommended that wall and column footings be provided a minimum width of 15 and 24
inches, respectively.

Settlements at the assumed loadings are estimatcd to be less than one inch. Differential
settlements or expansions of an additional one-half inch could occur, if the bearing soils
become saturated. Saturation is considered unlikely, if proper site drainage is provided.
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Reinforcement of footings, stem walls, and masonry walls is recommended to limit
differential movement distress. On major building wall footings, it is recommended that a
minimum of four No. 4 bars be used, two chaired near the footing bottom, plus two near the
footing top. The structural engincer shall review this reinforcing schedule and confirm that
the minimum requirements provided are suitable for the intended use.

Additionally, interior wall footings may be afforded a thickened slab footing, reinforced with
two No. 4 bars. The footings should be extended to intersect (where practical) with the
outside major wall footings. These “light-weight partitions” should have an allowable bearing
capacity not exceeding one half of the design capacity noted above; the thickened slab should
be at least 12 inches thick and 15 inches wide.

GENERAL SITE AND SUB-SLAB PREPARATION

Subsurface explorations suggest that excavation for normal-depth foundations and utilities
should be possible using conventional equipment. Earthwork preparation requirements for the
proposed building site, the foundation elements, and the slab-on-grade are recommended as

follows:

1. Strip and remove all existing vegetation, oversized materials, fill materials, debris,
and any remnant structural elements. Below the building area, and to a minimum
of 5 feet horizontally beyond the footings, over-excavate the existing native soil to
at least 12 inches or as required (e.g., loose/soft soils extend to depths greater than
inches) to provide an engineered pad. At this point, the exposed native soils
shall be tested for hydro-collapse, clay swell, and gypsum solubility prior to
scarification or engineered fill placement. This removed material may be used
as an approved fill material for refilling the over-excavation if moisture is carefully
controlled, oversized materials are removed, compaction levels can be attained, the
materials have less than 3 percent swell potential, and gypsum levels are found to
be below 3 percent. Additional over-excavation of the native materials will be at
the discretion of the Quality Assurance Engineer or the Clark County Building
Official.

2. After the excavation is completed and laboratory testing is complete, scarify,
moisten, and compact the exposed native soils to a depth of at least 8 inches.

3. Slope stability will be an important issue in the construction of the temporary and
permanent slopes. Temporary slopes should not be left at slopes steeper than
TH:1V. This excavation limit is required in the area of the basement to permit the
proper placement of granular engineered fills (see Lateral Loads). Permanent
slopes should not be placed steeper than 2 horizontal to 1 vertical (ZH:1V).
Temporary slopes should be inspected for stability on a regular basis for cracking
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or distortions at the crest or toe. Permanent slopes to be placed should include
chairing or stepping the fill material into the native slope to induce an interlocking
at the native/fill interface. The slope should be over-built then cut back to the final
slope grade. Permanent slopes cut into native materials should be excavated
parallel to the slope taking care to limit disturbance of the native materials.

- Additional fill required for regrading the site, blending with on-site soils, or

refilling the over-excavation, should be placed in loose horizontal lifts not
exceeding 8 inches at or slightly above the optimum moisture content, and
compacted to specified density. Full-time inspection of a blending process shall
not be required; test samples for chemistry and compaction parameters shall be
required. All imported fill which will support foundations, slabs, and other
structural elements should meet the requirements for imported fill and should be
tested for compliance; adjustment may also be made in the required moisture
content.

All lifts of scarified native soils and each 12-inch lift of engineered fill material
must be observed or tested (as appropriate) for compliance of the compaction and
gradation criteria prior to proceeding with the next lift of material. On-site soils
may not be used as back fill against the basement walls (see Lateral Loads).
Additionally, if imported materials are used for pad construction, this material
must be tested by chemical analysis for compliance with the imported fill criteria
as noted in this section below.

On-site gypsiferous soils with a solubility of 3 percent or more (by dry weight)
should be thoroughly blended with imported or on-site non-gypsiferous soils at the
minimum ratios shown below. As noted, observation of the blending process shall
not come under the special inspection requirement: -

Percent Soluble Blending Proportions With
Gypsum Non-Gypsiferous Soils
3to 6 . 1:1
6t09 2:1
more than 9 do not use

Soils that have more than nine percent soluble gypsum should not be used to
produce structural fill and should be removed. The material may be disposed of
off site or used in non-structural areas where suitable fills will not be placed over
this “wasted” soil.
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5. The 6 inches immediately beneath the slab-on-grade should consist of 4 inches of
compacted Type Il Aggregate Base, overlain by a 6-mil thickness of visqueen and
2 inches of clean (damp) concrete sand. As an alternative, a 10-mil visqueen
membrane may be placed beneath 6 inches of damp Type 11 Aggregate Base with
the clean concrete sand eliminated. This alternative will only be acceptable if the
placement and compaction process does not damage the visqueen layer. The
visqueen layer in this application is to inhibit the migration of sulfates to the
bottom of the slab that would cause deterioration of the structure.

The slab should be reinforced using a center-chaired, 6-inch by 6-inch, W2.9 by

W2.9 welded-wire mesh, a grid of No. 3 bars, 24 inches on center, or fiber mesh as
directed by the manufacturer. The structural engineer shall review this reinforcing
schedule and confirm that the minimum requirements provided are suitable for the

intended use.

The referenced slab-on-grade support recommendations are intended to limit slab
deflections to not exceed the slab length divided by 600 or 0.5 inch over the length
of the slab.

6. Imported fill should comply with the following criteria:

Percent Passing

By Weight

o Gradation (ASTM C136)

3" Sieve 100

2” Sieve 90-100

1> Sieve 65-100

No. 4 Sieve 35-60

No. 16 Sieve 25-50

No. 200 Sieve 20-40
o Soluble Sulfates, Maximum Percent 0.10
0 Gypsum Solubility, Maximum Percent 1.0

o Clay Swell, Maximum Percent at 60 psf equivalent 1.0
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permeability of these same materials, and remove fill materials. The above-mentioned
scarification and compaction of the native soils should be completed in conformance
with this report (see Item 2 in the GENERAL SITE AND SUB-SLAB
PREPARATION section of this report). When the basement pad work is complete (or
first floor pad areas), a minimum of 18 to 30 inches of engineercd fill should be in
place prior to the excavation of footing trenches. This estimated thickness includes fill
material removal, over-excavation, scarification, and raising the grade to the County
minimum requirements.

Footing support may be provided by prepared native soils, approved imported fill
materials, or undisturbed native soils. Footing embedments should be a minimum of
15 inches below the closest adjacent grade with minimum wall and column footing
widths of 15 and 24 inches, respectively (see FOUNDATIONS section of this report).
The footing bottom will be supported by a thickness of at least 12 inches of engineered
fill.











































