











LIMITED GEOTECHNICAL ENGINEERING REPORT

PROPOSED KRISPY KREME DOUGHNUTS RESTAURANT
LAS PALMAS MARKET PLACE
EL PASO, TEXAS

Terracon Project No.: 68025039
September 6, 2002

INTRODUCTION

This report contains the results of our limited geotechnical engineering exploration for the
proposed Krispy Kreme Doughnut Restaurant to be located west of the existing Cheddar's
‘Restaurant within the Las Palmas Market Place in E! Paso, Texas.

The purpose of these services Is to provide information and geotechnical engineering
recommendations relative to:

s subsurface soil conditions

* groundwater conditions

« foundation design and construction
» floor slab design and construction
o earthwork

s drainage

However, due to the presence of rubble fill materials dumped in the building area, the proposed
baring locations could not be accessed with a drill rig and the borings were offset in the parking
area, The conclusions and preliminary recommendations contained in this report are based
upon the results of field and laboratory testing, engineering analyses, experience with similar
soil conditions and structures, and our understanding of the proposed project. The actual
conditions in the building area will need to be verified prior to final design and construction and
the unusable materials have been removed from the site.

PROPOSED CONSTRUCTION

Terracon understands the single story restaurant is proposed to be approximately 5,012 square
feet in ground contact area. It is assumed that the proposed building will have maximum column
loads of 25 kips and continuous wall loads of 1.5 kips per lineal foot. Floor loads are assumed fo
be less than 200 pounds per square foot.
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‘Other major site development will include construction of a parking lot and drive thru lanes. Single
18-kip equivalent standard axle loads (ESAL's) of 14,600 will be assumed for automobile parking
pavement thickness design. If the actua! traffic loadings will exceed the assumed value over the
proposed design life of the pavement, we should be contacted to perform a final pavement
thickness analysis.

SITE EXPLORATION

The scope of services performed for this project included site reconnaissance, a subsurface
exploration program, laberatory testing and engineering analyses.

Field Exploration: On August 23, 2002, two test borings were drilled near the proposed
building location and two borings were drilled in the proposed parking and drive areas. Site
accessibility to the actual building footprint was not available at the time of the field investigation
due to piles of rubble fill materials being dumped in the actual building areas and steep slopes.
Borings B-1, B-2 were drilled to approximate depths of 16-% feet bgs. Borings B-3 and B-4 was
drilled to an approximate depth of 5 feet bgs (see approximate locations on Figure 2). The
borings were drilled with a truck-mounted drilling rig, utilizing 7-%2 inch outside diameter hollow
stem augers.

During drilling, Terracon's field engineer logged the borings and obtained representative soil
samples at selected depths. A field log of each boring was prepared by the field engineer. The
logs include visual classifications of the materials encountered during drilling as well as the
engineer's interpretation of the subsurface conditions between samples. The final boring logs
included with this report (in Appendix A} represent an interpretation of the field logs and include
modifications based on laboratory observation and tests of the samples.

Penetration resistance measurements were obtained by driving a split-spoon sampler into the
subsurface materials with a 140-pound hammer falling a distance of 30 inches. The penetration
resistance value is a useful index in estimating the consistency of the fine grained soils and the
relative density of coarse grained soils encountered.

The borings were located in the field by pacing from property lines and existing site features.
The accuracy of boring locations should only be assumed fo the level implied by the method
used to determine it. Groundwater conditions were evaluated in the borings at the time of site
exploration, and upon completion of drilling.
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Laboratory Testing: Soil samples retrieved during the field exploration were returned to the
laboratory for observation by the project manager and were classified in general accordance
with the Unified Soil Classification System described in Appendix C. At that time, an applicable
laboratory testing program was formulated to determine engineering properties of the
subsurface materials. Selected soil samples were tested for Afterberg Limits, grain size
distribution, and water content. Upon completion of laboratory testing, the field descriptions
were confirmed or modified as necessary and the boring logs were prepared (presented in
Appendix A).

SITE CONDITIONS

At the time of field exploration, the site was a cleared lot essentially free of vegetation with piles
of end dumped top soil. It appeared that soil had been moved from the west portion of the site
to the east. Vertical relief was on the order of 5 feet from the proposed building pad to the east
bounding street. The surface soils were very loose and prevented drill rig access within the
building footprint area. The remaining site surface was relatively level with sparse mounds of
previously moved soils located in the northern portion of the proposed building area. The site is
bound by Esther Lama Drive to the north, Cheddar’s restaurant to the west, an access drive to
the east, and Gateway West Boulevard to the south.

SUBSURFACE CONDITIONS

Soil Conditions: The soils, encountered in the borings consisted of silty sand to a depth of
about 5 feet bgs. These material appear to be fill in Borings B-1 through B-4. The material is
underlain by poorly graded sand extending to the total depth of the deeper borings (16-% feet
bgs). A 12-inch fat clay lens, which was possible fill, was encountered at a depth of 3 feet bgs
in Boring B-2.

Field and Laboratory Test Results: Field test results indicate that the upper soils, which
appear to be uncompacted, undocumented fill material, are loose to medium dense in relative.
density. The subsurface soils vary from medium dense to dense. Results of laboratory testing
completed for this study indicate that the near surface soils do not exhibit expansion potentiai
under light loading conditions such as those imposed by floor slabs.

Groundwater Conditions: Groundwater was not encountered at the time of field exploration.
This observation represents only groundwater conditions at the time of drilling, and may not be
indicative of other times, or at other locations. Groundwater conditions can change with varying
seasonal and weather conditions, and other factors.
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CONCLUSIONS AND RECOMMENDATIONS (Limited)

Geotechnical Considerations: Following the removal of the unsuitable existing fill
materials, The site appears suitable for the proposed construction based upon geotechnical
conditions encountered in the test borings. The primary geotechnical concern for development
of the project is the low-density near surface soils, which appear to be loose, unconditioned fill
material extending to depths of about 5 feet below the ground surface in the area explored.
Portions of the fill soil appeared to be poorly compacted and it is anticipated that the fill
materials could settle over time under the anticipated structure loads. Due to the variable and
random nature of the fill, accurate settlement prediction would be speculative. For these
reasons, there is a signficant risk involved in placing structures and pavement over the existing
variable fill materials. These risks can only be reduced by complete removal of the fill and
replacement with engineered fill.

Due to the presence of the low-density existing fill materials, we recommend the over-
excavation of the fill soils within the proposed building footprint and pavement areas and
replacement with compacted engineered fill material. The engineered fill should extend down to
trested and approved native soils and at least 5 feet past the exterior walls of the structure.
The native soil surface at the botiom of the excavations, to receive engineered fill, should be
moisture conditioned and compacted as recommended in this report. Placement of the
engineered fill should then commence before excessive moisture loss of the subgrade occurs.
Following placement and adequate compaction of the engineered fill , the proposed structure
can be supported on a spread footing foundation system.

Slab-on-grade may be utilized for interior floor systems provided that care is taken in the
placement and compaction of the new engineered fill. The upper on-site soils are considered
suitable for use as engineered fill provided it is free of construction debris and meets the
required fill specification given in the Earthwork Section of this report.

Design and construction recommendations for foundation systems and other earth connected
phases of the project are outlined below,

Foundation System: Spread footing foundations bearing upon tested and approved
engineered fill extending down to suitable native soils, prepared as recommended in this report,
may be designed for an allowable bearing capacity of 2000 psf. The recommended minimum
width of wall footings is 18 inches and column footings is 30 inches. The design bearing
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pressures may be increased by one-third when considering total loads that include wind or
seismic conditions.

Exterior footings should be placed a minimum of 18 inches below finished grade for frost
protection and to provide confinement for the bearing soils. Interior footings in heated areas
should bear a minimum of 12 inches below finished grade. Finished grade is the lowest
adjacent grade for perimeter footings and floor level for interior footings.

Footings should be proportioned to reduce differential foundation movement. Proportioning on
the basis of equal total settlement is recommended; however, proportioning to relative constant
dead-load pressure will also reduce differential settlement between adjacent footings. Total
settlement resulting from the assumed structural loads is estimated to be on the arder of 1-inch.
Differential settlement should be on the order of % to % of the estimated total settlement.
Additional foundation movements could oceur if water from any source infiltrates the foundation
soils; therefore, proper site drainage should be provided in the final design and during
construction.

Foundations should be reinforced as necessary to reduce the potential for distress caused by
differential foundation movement. The use of joints at openings or other discontinuities in
masonry walls is recommended.

Seismic Considerations: The project site is located in Seismic Risk Zone 1 of the Seismic
Zone Map of the United States as indicated by the 1997 Uniform Building Code. Based on the
nature of the subsurface materials, a seismic site coefficient, “Sp", should be used for the design
of the structure for the proposed project (1997 Uniform Building Code, Table No. 16-J).

Floor Slab Design and Construction: Construction of floor slabs on engineered fill can be
considered for the project. Some additional movement of a slab-on-grade floor system s
possible should the subgrade soils become elevated in moisture content. To reduce the
potential of slab movement, the subgrade soils should be prepared as outlined in the Earthwork

section of this report.
Additional fioor slab design and construction recommendations are as follows:

. Positive separations and/or isalation joints should be provided between slabs and
all foundations, columns or utility lines to allow independent movement.
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. Control joints should be provided in slabs to control the location and extent of
cracking.
. Interior trench backfill placed beneath slabs should be compacted in accordance

with recommended specifications outlined below.

. For the anticipated design loading, a minimum 4-inch layer of clean-graded
gravel, sand or aggregate base course should be placed beneath interior slabs.
For heavy loading, vehicular traffic or concentrated loads on floor slabs,
reevaluation of slab and/or base course thickness may be required.

. If moisture sensitive floor coverings are used on interior slabs, consideration
should be given to the use of barriers to minimize potential vapor rise through the
slab.

. Other design and construction considerations, as outlined in the ACI Design

Manual, Section 302.1R are recommended.

Pavement Design and Construction {Limited): Design of pavements for the project have
been based on the procedures outlined in the 1993 Guideline for Design of Pavement
Structures by the American Association of State Highway and Transportation Officials
(AASHTO). Assumed traffic criteria used for pavement thickness design includes single 18-kip
equivalent standard axle loads (ESAL's) of 14,600 for planned parking areas. Actual design
traffic loading should be verified. Reevaluation of the recommended pavement sections may be
necessary if the actual traffic varies from the assumed criteria outlined above.

Recommended alternatives for flexible and rigid pavements, summarized for each traffic area,
are as follows:
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Automabile A

4
Parking B 2 6 8
Areas C 2 3 5

Each alternative should be investigated with respect to current material availability and
economic conditions. Rigid concrete pavement, a minimum of 6 inches in thickness, is
recommended at access drives and at the location of dumpsters where trash trucks will park
and load or any other areas of anticipated heavy vehicle loads.

Earthwork:

General Considerations: The following presents recommendations for site
preparation, excavation, subgrade preparation and placement of engineered fills on the
project. The recommendations presented for design and construction of earth supported
elements including foundations and slabs are contingent upon following the
recommendations outlined in this section.

All earthwork on the project should be observed and evaluated by Terracon. The
evaluation of earthwork should include observation and testing of engineered fill,
subgrade preparation, foundation bearing soils, and other geotechnical conditions
exposed during the construction of the project.

Site Preparation: Strip and remove existing vegetation, existing fill, debris, and other
deleterious materials from the proposed huilding and pavement area. All exposed
surfaces should be free of mounds and depressions, which could prevent uniform

compaction.

Stripped materials consisting of vegetation and organic materials should be wasted from
the site, or used to revegetate landscaped areas or exposed slopes after completion of
grading operations. If it is necessary to dispose of organic materials on-site, they should
be placed in non-structural areas, and in fill sections not exceeding 5 feet in height.

All exposed areas which will receive fill, once properly cleared and benched where
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necessary, should be scarified to a minimum depth of ten inches, conditioned to near
optimum moisture content, and compacted.

Although evidence of underground facilities such as septic tanks, cesspools, basements,
and utilities was not observed during the site reconnaissance, such features could be
encountered during construction. If unexpected underground facilities are encountered,
such features should be removed and the excavation thoroughly cleaned prior to backfill
placement and/or construction.

Based upon the subsurface conditions determined from the geotechnical exploration,
subgrade soils exposed during construction are anticipated to be relatively stable.
However, the stability of the subgrade may be affected by precipitation, repetitive
construction traffic or other factors. [If unstable conditions develop, workability may be
improved by scarifying and drying. Over excavation of wet zones and replacement with
granular materials may be necessary. Use of lime, fly ash, kin dust, cement or
geotextiles could also be considered as a stabilization technigue. Laboratory evaluation
is recommended to determine the effect of chemical stabilization on subgrade soils prior
to construction. Lightweight excavation equipment may be required to reduce subgrade

pumping.

The individual contractor(s) is responsible for designing and constructing stable,
temporary excavations as required to maintain stability of both the excavation sides and
bottom. All excavations should be sloped or shored in the interest of safety following
local, and federal regulations, including current OSHA excavation and trench safety

standards.

Fill Materials and Placement: Fill and backfill placed within structural areas should
consist of approved materials free of organic matter and debris. Suitable material would
consist or either granular material or low-plasticity cohesive soil. Low-plasticity cohesive
soil, by our definition, would have a liquid limit of less than 35 percent and a plasticity
index of less than 20 percent.

The fill should be placed and compacted in lifts of 8 inches or less in loose thickness.
Fill should be compacted to at least 95 percent of the material's maximum Standard
Proctor dry density (ASTM D-698). All fill should be placed, compacted, and maintained
at molsture contents within minus 3 to plus 3 percent of the optimum value determined
by the Modified Proctor test.
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We recommend the geotechnical engineer be retained to monitor subgrade preparation
and fill placement on the project and to perform field density tests as each lift of fill is
placed in order to evaluate compliance with the design requirements. Standard Proctor,
particle size analysis, and Afterberg Limits tests should be performed on the
representative samples of fill materials before their use on the site.

Additional Design and Construction Considerations:

Exterior Slab Design and Construction: Exterior slabs-on-grade, exterior architectural
features, and utilities founded on, or in backfill may experience some movement due io
the volume change of the backfill. Potential movement could be reduced by:

. minimizing moisture increases in the backfill

. confrolling moisture-density during placement of backfill

. using designs which allow vertical movement between the exterior features and
adjoining structural elements

. placing effective control joints on relatively close centers

Corrosion Protection: Although no soil samples on this site were tested for soluble
sulfates, results of soluble sulfate testing on nearby site soils, along with local practice,
indicate that ASTM Type /Il sulfate resistance Portland cement should be specified for
all project concrete on and below grade. Foundation concrete should be designed for
moderate sulfate exposure in accordance with the provisions of the ACI Design Manual,
Section 318, Chapter 4.

Surface Drainage: Positive drainage should be provided during construction and
maintained throughout the life of the proposed project. Infiltration of water into utility or
foundation excavations must be prevented during construction. In areas where
sidewalks or paving do not immediately adjoin the structure, we recommend that
protective slopes be provided with a minimum grade of approximately 5 percent for at
least 10 feet from perimeter walls. Backfill against footings, exterior walls, and in utility
line trenches should be well compacted and free of all construction debris o reduce
moisture infiltration.
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GENERAL COMMENTS

. Terracon should be retained to review the final design plans and specifications so comments
can be made regarding interpretation and implementation of our geotechnical recommendations
in the design and specifications. Terracon also should be retained to provide testing and
observation during excavation, grading, foundation and construction phases of the project.

The analysis and recommendations presented in this report are based upon the data obtained
from the borings performed at the indicated locations and from other information discussed in
this report. This report does not reflect variations that may occur between borings, across the
site, or due to the modifying effects of weather. The nature and extent of such variations may
not. become evident until during or after construction. |If variations appear, we should be
immediately notified so that further evaluation and supplemental recommendations can be
provided.

The scope of services for this project does not include either specifically or by implication any
environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or
prevention of pollutants, hazardous materials or conditions. If the owner is concerned about the
potential for such contamination or pollution, other studies should be undertaken.

This report has been prepared for the exclusive use of our client for specific application to the
project discussed and has been prepared in accordance with generally accepted geotechnical
engineering practices. No warranties, either express or implied, are intended or made. Site
safety, excavation support, and de-watering requirements are the responsibility of others. In the
event that changes in the nature, design, or location of the project as outlined in this report are
planned, the conclusions and recommendations contained in this report shall not be considered
valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this
report in writing.
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