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Dear Mr. Kazmi:

Building & Earth Sciences, Inc. has completed the authorized subsurface exploration and
geotechnical engineering evaluation for the Auburn Islamic Center located at 740 Mill
Creek Road in Auburn, AL.

The purpose of this exploration and evaluation was to determine general subsurface
conditions at the site and to address applicable geotechnical aspects of the proposed
construction and site development. The recommendations in this report are based on a
physical reconnaissance of the site and observation and classification of samples obtained
from eight soil test borings conducted at the site. Confirmation of the anticipated
subsurface conditions during construction is an essential part of geotechnical services.

We appreciate the opportunity to provide consultation services for the proposed project.
If you have any questions regarding the information in this report or need any additional
information, please call us.
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Subsurface Exploration and Geotechnical Evaluation
Auburn Islamic Center, Auburn, AL
Project No: AU250152, September 11, 2025

1.0 PROJECT & SITE DESCRIPTION

The subject site is located at 740 Mill Creek Road, Auburn, Alabama. Information relative
to the proposed site and the proposed development is listed in Table 1 below.
Photographs depicting the current site condition are presented on the following page.

Item

Size (Ac.) +2.63 Ac.
None existing; however, historical Google Earth aerial
Existing Development imagery depicts a structure near borings P-01 and P-02

that was demolished sometime between 1998 and 2005
Tall grass and thick brush in the western portion and
forested land (mature growth) in the eastern portion

The topography of the site slopes from the higher

Vegetation

General Site Slopes elevations (Elev. 486 ft.) on the northwest corner of the site
to the lower elevations (Elev. 479 ft.) to the southeast
Retaining Walls None existing or proposed
Drainage Fair, the site general!y drai.ns'from northwest to south east
following existing topography
Cuts & Fills Cuts of about 1 foot w'ith. fills up to 2 feet within the
building pad
No. of Bldgs One (1)
Square Ft. +8,000 SF
Stories One (1)
Proposed Construction Wood framed (assumed)
Buildings Column Loads Less than 30 kips (assumed)
Wall Loads Less than 3 kif (assumed)
Preferred Foundation Shallow Foundation
Preferred Slab Slab-on-grade
Traffic Not Provided
Pavements Standard Duty Both Rigid & Flexible options provided
Heavy Duty Both Rigid & Flexible options provided

Table 1: Project and Site Description
Reference: Overall Site Layout Plan Sheet C2.0 dated August 2025 prepared by Kadre Engineering.
Notes:

1. If actual loading conditions exceed our anticipated loads, Building & Earth Sciences should
be allowed to review the proposed structural design and its effects on our recommendations
for foundation design.
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Subsurface Exploration and Geotechnical Evaluation
Auburn Islamic Center, Auburn, AL
Project No: AU250152, September 11, 2025

2. The Overall Site Layout Plan Sheet C2.0, dated August 2025 was used in preparing this report.
If the final grades or building locations are modified, then Building & Earth should be allowed
to review the plan and its effects on our recommendations.
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Figure 1: Google Earth Aerial Image of the Project Site
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Subsurface Exploration and Geotechnical Evaluation
Auburn Islamic Center, Auburn, AL
Project No: AU250152, September 11, 2025

2.0 SCOPE OF SERVICES

The authorized subsurface exploration was performed on August 26, 2025, in
conformance with our proposal AU27189, dated August 13, 2025. Occasionally some
modification of the scope outlined in our proposal is required to provide for proper
evaluation of the encountered subsurface conditions. As such, boring P-02 encountered
shallow auger refusal (AR<10 ft.) and was offset approximately 5 feet north and re-drilled
where the boring continued to the proposed termination depth of 10 feet.

The purpose of the geotechnical exploration was to determine general subsurface
conditions at specific boring locations and to gather data on which to base a geotechnical
evaluation with respect to the proposed construction. The subsurface exploration for this
project consisted of eight soil test borings. The site was drilled using a GeoProbe 3145GT
equipped with an automatic hammer for performing Standard Penetration Tests (SPT) to
help evaluate the relative soil strength. Refer to the Appendix for a description of the
drilling and sampling procedures.

The soil boring locations were determined in the field by a representative of our staff
utilizing coordinates previously gathered from Google Earth Pro. As such, the boring
locations shown on the Boring Location Plan attached to this report should be considered
approximate.

The soil samples recovered during our site investigation were visually classified and
specific samples were selected by the project engineer for laboratory analysis. The
laboratory analysis consisted of:

Test ASTM ‘ No. of Tests
Natural Moisture Content D2216 18
Atterberg Limits D4318 3
Material Finer Than No. 200 Sieve by Washing D1140 5

Table 2: Scope of Laboratory Tests

The results of the laboratory analysis are presented on the enclosed Boring Logs and in
tabular form in the Appendix of this report. Descriptions of the laboratory tests that were
performed are also included in the Appendix.

The information gathered from the exploration was evaluated to determine a suitable
foundation type for the proposed structure. The information was also evaluated to help
determine if any special subgrade preparation procedures will be required during the
earthwork phase of the project.
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Subsurface Exploration and Geotechnical Evaluation
Auburn Islamic Center, Auburn, AL
Project No: AU250152, September 11, 2025

The results of the work presented within this report addresses:
® Site geology and its impact on site development.
®  Summary of existing surface conditions.

® A description of the subsurface and groundwater conditions encountered at the
soil test boring locations. Long-term water level monitoring was not included in
our scope of services.

® Presentation of laboratory test results.

® Site preparation considerations including material types to be expected at the site
and treatment of unsuitable soils, if encountered.

® Compaction requirements and recommended criteria to establish suitable material
for structural backfill.

® Recommendations to be used for foundation design, including appropriate
foundation types, bearing pressures, and depths.

® Recommendations for slab-on-grade design, including a modulus of subgrade
reaction.

® Recommendations regarding pavement design and construction based on
assumed CBR and traffic loading.

3.0 GEOTECHNICAL SITE CHARACTERIZATION

The following discussion is intended to create a general understanding of the site from a
geotechnical engineering perspective. It is not intended to be a discussion of every
potential geotechnical issue that may arise, nor to provide every possible interpretation
of the conditions identified. The following conditions and subsequent recommendations
assume that significant changes in subsurface conditions do not occur between
boreholes. However, anomalous conditions can occur due to variations in existing fill that
may be present, and the geologic conditions at the site, and it will be necessary to evaluate
the assumed conditions during site grading and foundation installation. The seasonal
conditions and prevalent weather prior to and during site grading can have a significant
impact on the near surface site conditions.

3.1 GEOLOGY

Published data from the USGS indicate that the site is underlain by mylonitic and
cataclastic rocks in the Brevard, Towaliga, and Goat Rock fault zones. Mylonite, primary
rock type in this formation, is a metamorphic chert-like rock with a streaky and banded
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Subsurface Exploration and Geotechnical Evaluation
Auburn Islamic Center, Auburn, AL
Project No: AU250152, September 11, 2025

structure. Gneiss, secondary rock type, is a metamorphic rock that is foliated with
alternating bands of granular and flaky minerals. Other rock types found in this formation
consist of schist and quartzite. Generally, the underlying rock formation found at the site
was produced by the extreme granulation and shearing of rock that have been pulverized
and rolled during over thrusting or intense dynamic metamorphism.

3.2 EXISTING SURFACE CONDITIONS

At the time of our site visit, the site consisted of tall, thick grass and underbrush on the
western portion with densely wooded land to the east consisting of mature trees. The
topography of the site slopes from the higher elevations (about Elev. 486 ft) on the
northwest corner of the site to the lower elevations on the southeast portion of the
property (about Elev. 479 ft.). Piles of construction debris and boulders up to
approximately 4 feet in diameter, were observed towards the center of the site between
borings P-02 and P-03.

Review of historical satellite imagery indicated that the western most borings (P-01 and
P-02) were situated within what appears to have been a structure. Figure 6 below shows
historic satellite imagery of the site, dated January 1998. The structure was demolished
some time between 1998 and 2005.

Figure 6: Historic Satellite Imagery of the Site (Google Earth dated 01/10/1998)

3.3 SuBSURFACE CONDITIONS

A generalized stratification summary has been prepared using data from the soil test
borings and is presented in the table below. The stratification depicts the general soll
conditions and strata types encountered during our field investigation.
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Subsurface Exploration and Geotechnical Evaluation
Auburn Islamic Center, Auburn, AL
Project No: AU250152, September 11, 2025

Description Consistency
1 Topsoil N/A
> Fill Soils: Silty Sands (SM) and Clayey Typically loose to medium
Sands (SC) (P-01 and P-02 Only) dense
3 Residual Silty Sands (SM) Medium Dense

Typically medium stiff to stiff
the upper 5 feet, underlain by

4 Residual Sandy Silt (ML) stiff to hard through the
termination depth
5 Weathered Rock: Sampled as Silty Sand Very Dense, N Values >50 blows

(SM) per six inches
Table 3: Stratification Summary

Subsurface soil profiles which show the thickness of the stratum referenced above have
also been prepared based on the data obtained at the specific boring locations and are
presented in the Appendix. For specific details on the information obtained from
individual soil borings, please refer to the Boring Logs included in the Appendix. For
specific details on the information obtained from individual soil borings, please refer to
the Boring Logs included in the Appendix. The elevations of the borings indicated in this
report were estimated based on Overall Site Layout Plan Sheet C2.0 dated August 2025
prepared by Kadre Engineering.

3.3.1 TopsoIL

The borings initially encountered approximately 2 to 4 inches of topsoil. Topsoil depths
reported on the boring logs should only be construed as an estimate and topsoil thickness
may vary in unexplored areas. For this report, topsoil is defined as the soil horizon which
contains the root mat of the noted vegetation observed at the boring locations. The site
contractor should provide their own evaluation of the site to determine the topsoil
depth to utilize for bidding purposes.

3.3.2 EXISTING FILL SOILS

Beneath the topsoil, the east most borings P-01 and P-02 encountered silty sand (SM)
and clayey sand (SC) soils classified as fill material that extended to 9.5 and 6 feet below
the existing ground surface, respectively.

The fill generally varied between loose to medium dense relative densities as indicated by
the SPT N-values between 4 and 19 blows per foot (bpf). However, boring P-02
encountered shallow auger refusal at about 2 feet below the existing ground surface. The
borings was offset approximately 5 feet north and re-drilled where the boring continued
to the proposed termination depth of 10 feet. Based on the historical aerial imagery of
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Subsurface Exploration and Geotechnical Evaluation
Auburn Islamic Center, Auburn, AL
Project No: AU250152, September 11, 2025

the site, it is possible that foundations or other construction remnants were left in placed
following demolition.

Laboratory analysis on select fill samples indicated soil moisture contents between
approximately 12 to 16 percent with about 30 percent passing the No. 200 sieve.
Atterberg limits testing on a select sample of the fill indicated non-plastic characteristics.

3.3.3 RESIDUAL SOILS

Below the topsoil of the remaining borings typically encountered sandy silt (ML) through
the termination depths, with a stratum of silty sands (SM) encountered within the upper
6 feet in boring B-01. SM soils were also encountered beneath the weathered rock in P-
02.

Typically, the ML soil exhibited medium stiff to stiff consistencies within the upper 5 feet
as indicated by the N-values between 6 and 12 bpf. Below five feet, SPT values ranged
between 11 and 47 bpf indicating stiff the hard consistencies. The SM soils generally
exhibited medium dense to dense relative densities with N-values between 14 and 30 bpf.

Laboratory analysis on select samples of the residual ML soils indicated approximately 69
to 76 percent passing the No. 200 sieve. The residual ML/SM soils exhibited moisture
levels between 9 and 20 percent. Atterberg limits testing performed on select samples of
the ML soils indicated liquid limits (LL) of 44 and 46 with plasticity indices of 7 and 8,
respectively.

3.4 BOREHOLE COLLAPSE

At the time of drilling, groundwater was not encountered in the depths explored.
However, borehole collapse, which can be an indicator of groundwater levels, occurred in
all five of the building borings between about 9 and 10 feet at the time of drilling. Water
levels reported are accurate only for the time and date that the borings were drilled. The
prevalent weather conditions prior to construction will influence the amount and depth
of water at the borehole locations. Long term monitoring of the boreholes was not
included as part of our subsurface exploration. Identifying the static depth to the
groundwater table verses the presence of perched water was not included in our scope
of services. The borings were backfilled the same day that they were drilled so the
stabilized water level may be different than shown. Borehole collapse data is included in

the following table.
Boring No. Depth (ft)

B-01 8.8
B-02 8.8
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Subsurface Exploration and Geotechnical Evaluation
Auburn Islamic Center, Auburn, AL
Project No: AU250152, September 11, 2025

Boring No. Depth (ft)

B-03 9.6
B-04 10.2
B-05 8.8

Table 4: Approximate Borehole Collapse Depth

4.0 SITE DEVELOPMENT CONSIDERATIONS

The Overall Site Layout Plan Sheet C2.0 dated August 2025 prepared by Kadre Engineering
was provided for the preparation of this report. Based on review of the plan, we anticipate
cuts of about 1 foot with fills of about 2 feet will be required to reach finished grades
within the building pad.

Based on our evaluation of the subsurface soil information, and the anticipated
foundation loads, it appears that construction with a shallow foundation system is
feasible. The site development recommendations outlined below are intended for
development of the site to support construction with a shallow foundation system.

The primary geotechnical concerns for this project are:
® The presence of moisture sensitive soils encountered across the site

" Low consistency (N<6) cohesive ML soils soil encountered near footing depth in
B-02.

® The presence of undocumented fill near borings P-01 and P-02. The existing fill
generally appeared to be moderately compacted and possibly could contained
construction debris. There is a likelihood of encountering old foundations, septic
tanks, and construction debris on the western portion of the site.

Recommendations addressing the site conditions are presented in the following sections.

4.1 INITIAL SITE PREPARATION

All trees, roots, topsoil, construction debris and deleterious materials should be removed
from the proposed construction areas. Approximately 2 to 4 inches of topsoil were
observed in the borings. The topsoil thickness is accurate only at the specific boring
locations but can be extrapolated between boreholes for initial cost estimating purposes.
A geotechnical engineer should observe stripping and grubbing operations to evaluate
that all unsuitable materials are removed from locations for proposed construction.

Review of historical satellite imagery indicated that the western most borings were
situated within what appears to have been a structure. The structure appears to have been
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Subsurface Exploration and Geotechnical Evaluation
Auburn Islamic Center, Auburn, AL
Project No: AU250152, September 11, 2025

demolished sometime between 1998 and 2005. Because of past use of the site, buried
structures could be encountered such as foundations, utility lines, septic tanks, old water
wells, etc. If encountered, they should be removed and backfilled in accordance with
requirements outlined in the Structural Fill section of this report. Please note that boring
P-02 initially encountered shallow refusal at about 2 feet. This boring was offset about 5
feet north and drilled to the proposed termination depth.

We recommend test pits be performed within the vicinity of borings P-01 and P-02 to
evaluate the limits of the fill soil and possible foundation/construction debris. Additional
evaluations of subsoils within these areas should be performed prior to construction,
which should include proofrolling of the subgrade with a loaded (20- to 25-ton) tandem-
axle dump truck. Test pits and dynamic cone penetrometer (DCP) testing should be
performed within the delineated areas of concern.

Materials disturbed during clearing operations should be stabilized in place or, if
necessary, undercut to undisturbed materials and backfilled with properly compacted,
approved structural fill.

During site preparation activities, the contractor should identify borrow source materials
that will be used as structural fill and provide samples to the testing laboratory so that
conformance to the Structural Fill requirements outlined below and appropriate moisture-
density relationship curves can be determined.

4.2 SUBGRADE EVALUATION

We recommend that the project geotechnical engineer or a qualified representative
evaluate the subgrade after the site is prepared. Some unsuitable or unstable areas may
be present in unexplored areas of the site. All areas that will require fill or that will support
structures should be carefully proofrolled with a heavy (40,000 # minimum), rubber-tired
vehicle at the following times.

" After an area has been stripped, and undercut if required, prior to the placement
of any fill.

®  After grading an area to the finished subgrade elevation in a building or pavement
area.

®  After areas have been exposed to any precipitation, and/or have been exposed
for more than 48 hours.

Some instability may exist during construction, depending on climatic and other factors
immediately preceding and during construction. If any soft or otherwise unsuitable soils
are identified during the proofrolling process, they must be undercut or stabilized prior
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to fill placement, pavement construction, or floor slab construction. All unsuitable material
identified during construction shall be removed and replaced in accordance with the
Structural Fill section of this report.

4.3 MOISTURE SENSITIVE SOILS

Moisture sensitive silty sands (SM) and sandy silts (ML) were encountered across most of
the site during the subsurface exploration. These soils will degrade if allowed to become
saturated. Therefore, not allowing water to pond by maintaining positive drainage and
temporary dewatering methods (if required) is important to help avoid degradation and
softening of the soils.

The contractor should anticipate some difficulty during the earthwork phase of this
project if moisture levels are moderate to high during construction. Increased moisture
levels will soften the subgrade, and the soils may become unstable under the influence of
construction traffic. Accordingly, construction during wet weather conditions should be
avoided, as this could result in soft and unstable soil conditions that would require ground
modification, such as in place stabilization or undercutting.

4.4 EVALUATION OF EXISTING FILL AND OF LOW CONSISTENCY SOILS

Existing fill was encountered between 1.5 to 8.5 feet in borings P-01 and P-02. Low relative
density (N<8) fill soils were generally encountered through the fill layer, with the borings
encountering medium dense and possibly debris laden fill near the surface. We do not
know the quantity or origin of the fill nor whether density tests were performed during its
placement. Our limited data indicate that the fill has received moderate compactive effort.
However, possible buried construction material could be present within the fill soils, based
on soil data and historic aerial imagery.

We recommend test pits be performed within the vicinity of borings P-01 and P-02 to
evaluate the limits of the fill soil and possible foundation/construction debris. Depending
on final grades within the western pavement areas, we recommend performing a partial
undercut to a depth of at least 2 feet below planned subgrade elevations and replacing
with structural fill. It should be acknowledged that there will be some risk of excessive
settlement over time with this approach if underlying construction debris is not fully
removed.

After the initial undercut is performed, the geotechnical engineer, or qualified
representative, should evaluate the exposed soils. The exposed soils should be proofrolled
in accordance with Section 4.2 of this report. Remediation such as undercutting and/or
stabilization efforts may be necessary if unstable soils are observed during the evaluation.
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Stabilization methods should be evaluated during construction. Any undercutting should
extend laterally 5 feet outside of the edge of the pavement.

Some unsuitable or unstable areas may be present in unexplored areas of the site. Once
the known undercut is complete, the areas planned for construction should be proofrolled
in order to identify any additional soft soils requiring removal.

Undercut soils should be replaced with structural fill. Clean, non-organic, non-saturated
soils taken from the undercut area can be re-used as structural fill. The placement
procedure, compaction and composition of the structural fill must meet the requirements
of the Structural Fill section of this report.

Any undercutting or stabilization should be conducted under the observation of the
geotechnical engineer or a designated representative. Weather conditions at the time of
construction will affect the undercutting depths and quantities. Some instability may exist
during construction, depending on climatic and other factors immediately preceding and
during construction.

4.5 STRUCTURAL FILL

Requirements for structural fill on this project are as follows:

Soil U.S.CS . Property Requirements Placement Location
Type Classification

GW, GP, GM,

Sand and SW. SP. SM. or Ve 2 seride e All locations and.depths with proper
Gravel — drainage.
combinations
Lean Silt .
ean >l ML, CL LL<50, P1<25, y4>95 pcf All locations and depths.
and Clay
Fat Clay,
Elastic CH, MH va>95 pcf Not suitable for use as structural fill.
Silt
All locations and depths. Existing fill
On-§|te SM. SC, ML, As listed above. with excessive debris or organlcs.sh-ould
soils not be re-used as structural fill, if
encountered.
Table 5: Structural Fill Requirements
Notes:

1. All structural fill should be free of vegetation, topsoil, and any other deleterious materials.
The organic content of materials to be used for fill should be less than 4 percent.

2. LL indicates the soil Liquid Limit; Pl indicates the soil Plasticity Index; ys indicates the
maximum dry density as defined by the density standard outlined in the table below.

3. Laboratory testing of the soils proposed for fill must be performed in order to verify their
conformance with the above recommendations.
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4. Any fill to be placed at the site should be reviewed by the geotechnical engineer.

Placement requirements for structural fill are as follows:

Specification

Lift Thickness

Density

Moisture

Density Testing
Frequency

Requirement

Maximum 8-inch loose lifts when compacted with large heavy compaction
equipment. Maximum 6-inch loose lifts when compacted with lightweight
compaction equipment (thinner lifts may be required in confined locations).
Minimum of 98% of maximum dry density as defined by ASTM D698 at all
locations and depths

+2 percent of optimum moisture as defined by ASTM D698 for cohesive soils. For
cohesionless soils with greater than 2 percent passing the US Standard No. 200
sieve, £3 percent of optimum moisture as defined above. Moisture requirement
is waived for cohesionless soil with less than 12 percent passing the No. 200 sieve.
Structural and slope areas: One test per 2,500 square feet (SF) per lift with a
minimum of three tests performed per lift

Pavement areas: One test per 5000 square feet (SF) per lift with a minimum of
three tests performed per lift

Utility trenches: One test per 150 linear feet per lift with a minimum of two
performed per lift

The testing frequency can be increased or decreased by the Geotechnical
Engineer of Record in the field based on uniformity of material being placed and
compactive effort used.

Table 6: Structural Fill Replacement Requirements

4.6 EXCAVATION CONSIDERATIONS

All excavations performed at the site should follow OSHA guidelines for temporary
excavations. Excavated soils should be stockpiled according to OSHA regulations to limit
the potential cave-in of soils.

4.6.1 GROUNDWATER

Groundwater was not encountered in the depths explored. Groundwater is not expected
to be encountered during construction or grading operations. should be noted that
fluctuations in the water level could occur due to seasonal variations in rainfall. The
contractor must be prepared to remove groundwater seepage from excavations if
encountered during construction. Excavations extending below groundwater levels will
require dewatering systems (such as well points, sump pumps or trench drains). The
contractor should evaluate the most economical and practical dewatering method.
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4.7 UTILITY TRENCH BACKFILL

All utility trenches must be backfilled and compacted in the manner specified above for
structural fill. It may be necessary to reduce the lift thickness to 4 to 6 inches to achieve
compaction using hand-operated equipment.

4.8 LANDSCAPING AND DRAINAGE CONSIDERATION

The potential for soil moisture fluctuations within building areas and pavement subgrades
should be reduced to lessen the potential of subgrade movement. Site grading should
include positive drainage away from buildings and pavements. Excessive irrigation of
landscaping poses a risk of saturating and softening soils below shallow footings and
pavements, which could result in settlement of footings and premature failure of
pavements.

4.9 WET WEATHER CONSTRUCTION

Excessive movement of construction equipment across the site during wet weather may
result in ruts, which will collect rainwater, prolonging the time required to dry the
subgrade soils.

During rainy periods, additional effort will be required to properly prepare the site and
establish/maintain an acceptable subgrade. The difficulty will increase in areas where clay
or silty soils are exposed at the subgrade elevation. Grading contractors typically
postpone grading operations during wet weather to wait for conditions that are more
favorable. Contractors can typically disk or aerate the upper soils to promote drying
during intermittent periods of favorable weather. When deadlines restrict postponement
of grading operations, additional measures such as undercutting and replacing saturated
soils or stabilization can be utilized to facilitate placement of additional fill material.

4.10 SUBGRADE REHABILITATION

The subgrade soils often become disturbed during the period between initial site grading
and construction of surface improvements. The amount and depth of disturbance will vary
with soil type, weather conditions, construction traffic, and drainage.

The engineer should evaluate the subgrade soil during final grading to verify that the
subgrade is suitable to receive pavement and/or concrete slab base materials. The final
evaluation may include proofrolling or density tests.

Subgrade rehabilitation can become a point of controversy when different contractors are
responsible for site grading and building construction. The construction documents
should specifically state which contractor will be responsible for maintaining and
rehabilitating the subgrade. Rehabilitation may include moisture conditioning and re-
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compacting soils. When deadlines or weather restrict grading operations, additional
measures such as undercutting and replacing saturated soils or chemical stabilization can
often be utilized.

5.0 FOUNDATION RECOMMENDATIONS

Specific structural loading conditions were not known at the time of this report; however,
based on our experience with similar projects, we anticipate that the individual column
loads will be less than 30 kips and wall loads will be less than 3 kips per linear foot. If
these assumptions concerning structural loading are incorrect, our office should be
contacted, such that our recommendations can be reviewed.

5.1 SHALLOW FOUNDATIONS

Based on the conditions encountered during our field investigation and after our site
preparation and grading recommendations are implemented, the proposed structure can
be supported on conventional shallow foundations designed using an allowable soil
bearing capacity of 2,500 psf.

Even though computed footing dimensions may be less, column footings should be at
least 24 inches wide and strip footings should be at least 18 inches wide. These
dimensions facilitate hand cleaning of footing subgrades disturbed by the excavation
process and the placement of reinforcing steel. They also reduce the potential for
localized punching shear failure. All exterior footings should bear at least 24 inches
below the adjacent exterior grade. Total settlement of footings designed and
constructed as recommended above should be 1 inch or less.

The following items should be considered during the preparation of construction
documents and foundation installation:

® The geotechnical engineer of record should observe the exposed foundation
bearing surfaces prior to concrete placement to verify that the conditions
anticipated during the subsurface exploration are encountered.

®  All bearing surfaces must be free of soft or loose soil prior to placing concrete.

®  Concrete should be placed the same day the excavations are completed and
bearing materials verified by the engineer. If the excavations are left open for an
extended period, or if the bearing surfaces are disturbed after the initial
observation, then the bearing surfaces should be reevaluated prior to concrete
placement.

®  Water should not be allowed to pond in foundation excavations prior to concrete
placement or above the concrete after the foundation is completed.
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®  Wherever possible, the foundation concrete should be placed "neat”, using the
sides of the excavations as forms. Where this is not possible, the excavations
created by forming the foundations must be backfilled with suitable structural fill
and properly compacted.

®  The building pad should be sloped to drain away from the building foundations.

®  Roof drains should be routed away from the foundation soils.
6.0 FLOOR SLABS

Site development recommendations presented in this report should be followed to
provide for subgrade conditions suitable for support of grade supported slabs. Floor slabs
will be supported on residual soils or newly placed structural fill.

We recommend floor slabs for the proposed structure be supported on a minimum four-
inch layer of clean, densely-graded granular material commonly referred to as “crusher-
run” materials or No. 57 stone. The purpose of this layer is to help provide a uniform
loading condition and act as a capillary break for moisture migration through the
subgrade soil. This gravel material should be consolidated in-place with vibratory
equipment. a modulus of subgrade reaction of 125 pci can be used in the design of a
grade-supported building floor slab.

We recommend a minimum 10-mil thick vapor retarder meeting ASTM E 1745, Class C
requirements be placed directly below the slab-on-grade floors. A higher quality vapor
retarder (Class A or B) may be used if desired to further inhibit the migration of moisture
through the slab-on-grade and should be evaluated based on the floor covering and use.
The vapor retarder should extend to the edge of the slab-on-grade floors and should be
sealed at all seams and penetrations. The slab should be appropriately reinforced (if
required) to support the proposed loads.

Where applicable, we recommend that the floor slab be isolated from the foundation
footings so differential settlement of the structure will not induce shear stresses on the
floor slab. Temperature and shrinkage reinforcements in slabs on grade maybe
considered and incorporated accordingly in the slab design. ACI 360-10 provides
guidance on the proper quantity of such reinforcement. The slab should also be
appropriately reinforced to support the proposed loads as required. If welded-wire mesh
reinforcement is utilized, the mesh reinforcement should be placed 2 inches below the
slab surface or upper one-third of the slab thickness, whichever is closer to the surface.
Adequate construction joints, contraction joints and isolation joints should also be
provided in the slab to reduce the impacts of cracking and shrinkage, in general
accordance with ACI standards and guidelines (ACI360R-10).
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7.0 PAVEMENT CONSIDERATIONS

Based on the materials encountered at the boring locations and after our
recommendations for site preparation are implemented, pavements at the subject site
may be designed based on a California Bearing Ratio (CBR) of four (4). Note that no CBR
or plate load testing was completed to develop these recommendations.

For pavement design purposes, we have assumed two levels of traffic shown on the table
below, for commonly used pavement sections. Specific traffic information was not
provided. If the pavement were a typical roadway, according to the "AASHTO Guide for
Design of Pavement Structures, 1993", the pavement sections provided in sections 8.1 and
8.2 would be adequate for the following daily traffic volume:

Delivery Trucks Delivery Trucks Delivery Trucks

Automobiles

Type (per day) (2-Axle/4-Tire) (2-Axle/6-Tire) (Tractor Trailer) ESAL
P y (per day) (per day) (per day)
Standard 1000 0 0 0 2 9E+04
Duty
Heavy 1000 1 1 1 42E+04
Duty

Table7: Assumed Traffic Volume

The volumes shown above are just one example of possible vehicle types and daily traffic
that would result in the total equivalent 18-kip single-axle load (ESAL) shown.

It has been our experience that parking lots experience a certain level of wear and stress
greater than roadways designed for similar traffic volumes. Therefore, parking lots are
typically designed using the AASHTO method and adjusted based on experience. If the
owner would like Building & Earth to assess other likely traffic volumes, we will gladly
review other options.

In addition, we have assumed the following design parameters:

Design Criteria Value ‘
Design life (Years) 20
Initial Serviceability 4.2
Terminal Serviceability 2.0
Reliability 85%
Standard Deviation 0.45(Flexible)
Standard Deviation 0.35(Rigid)

Table 8: Assumed Design Parameters
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Note: All subgrade, base and pavement construction operations should meet minimum
requirements of the Alabama Department of Transportation (ALDOT) “Standard
Specifications for Highway Construction”, latest edition. The applicable sections of the
specifications are identified as follows:

Material Specification Section

Portland Cement Concrete Pavement 450
Bituminous Asphalt Wearing Layer 424A
Bituminous Asphalt Binder Layer 424B
Mineral Aggregate Base Materials 825

Table 9: ALDOT Specification Sections

7.1 FLEXIBLE PAVEMENT

The asphalt pavement sections described herein were designed using the "AASHTO Guide
for Design of Pavement Structures, 1993" by establishing the structural numbers used for
the AASHTO design system and substituting materials based upon structural equivalency
as follows:

Material Structural Coefficient ‘
Asphalt Concrete 0.44
Crushed Stone Base 0.14

Table10: Structural Equivalent Coefficient

The following flexible pavement sections are based on the design parameters presented
above:

Minimum Recommended Thickness (in)

\EYCIGE
Standard Duty Heavy Duty
1.0 1.5 Surface Course
2.0 2.0 Binder Course
6.0 6.0 Base

Table 11: Asphalt Pavement Recommendations

All pavements used for parking areas should be sloped a minimum of 1 percent to provide
surface drainage. Water allowed to pond on or adjacent to the pavement could saturate
the subgrade and cause premature deterioration of the pavements as a result of loss of
strength and stability. Periodic maintenance of the pavement should be anticipated. This
should include sealing of cracks and joints and maintaining proper surface drainage to
avoid ponding water on or near the pavement areas.
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The asphalt pavement sections provided are intended for final traffic and does not
consider additional loading during construction. If the asphaltic pavement sections are
subjected to construction traffic, especially prior to installation of the wearing surface,
there is a risk that the pavement will be damaged. Construction traffic will significantly
reduce the life of the asphalt pavement.

7.2 RIGID PAVEMENT

The following rigid pavement sections are based on the design parameters presented
above. We assume an effective modulus of subgrade reaction (k) of 150 pci. We have
assumed concrete elastic modulus (Ec) of 3.6 X 10° psi, and a concrete modulus of rupture
(S'c) of 650 psi.

Minimum Recommended Thickness (in)
- Material
Standard Duty Heavy Duty
4 5 Portland Cement Concrete, f'-=4000 psi

6 6 Base
Table12:Rigid Pavement Recommendations

The concrete should be protected against moisture loss, rapid temperature fluctuations,
and construction traffic for several days after placement. All pavements should be sloped
for positive drainage. We recommend the pavements be reinforced to hold any cracks
that might develop tightly together and restrain their growth. We recommend that rigid
pavement be considered at any areas where heavy rubber-tired traffic will routinely occur
such as trash dumpsters, delivery areas, etc. It is assumed that rigid pavement will be
utilized in the loading docks.

8.0 CONSTRUCTION MONITORING

Field verification of site conditions is an essential part of the services provided by the
geotechnical consultant. In order to confirm our recommendations, it will be necessary
for Building & Earth personnel to make periodic visits to the site during site grading.
Typical construction monitoring services are listed below.

® Periodic observations and consultations by a member of our engineering staff
during site grading

® Continuous monitoring during structural fill placement
" Field density tests during structural fill placement

® Observation and verification of the bearing surfaces exposed after foundation
excavation
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" Field concrete testing such as slump, air content, and molding concrete strength
test specimens

® Structural steel inspection

9.0 CLOSING AND LIMITATIONS

This report was prepared for the Auburn Islamic Center, for specific application to the
Auburn Islamic Center located in Auburn, Alabama. The information in this report is not
transferable. This report should not be used for a different development on the same
property without first being evaluated by the engineer.

The recommendations in this report were based on the information obtained from our
field exploration and laboratory analysis. The data collected is representative of the
locations tested. Variations are likely to occur at other locations throughout the site.
Engineering judgment was applied in regards to conditions between borings. It will be
necessary to confirm the anticipated subsurface conditions during construction.

This report has been prepared in accordance with generally accepted standards o