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STONECREEK PLAT J
LEGAL DESCRIPTION

BEGINNING AT A POINT WHICH IS N89°48'567"E 822.46 FEET AND SOUTH 1506.09
FEET FROM THE NORTHWEST CORNER OF SECTION 26, TOWNSHIP 5 SOUTH,
RANGE 1 EAST, SALT LAKE BASE & MERIDIAN,

THENCE ALONG THE SOUTH BOUNDARY OF STONECREEK PLAT H THE
FOLLOWING FIVE (5) COURSES: 1) SOUTH 45°44'08" EAST 101.00 FEET, 2)
NORTH 44°37'49" EAST 54.16 FEET, 3) NORTH 68°48'04" EAST 44.00 FEET, 4)
SOUTH 89°12'04" EAST 180.00 FEET, AND 5) NORTH 00°49'19" EAST 101.00 FEET
TO A POINT ALONG THE SOUTH BOUNDARY OF STONECREEK PLAT G;

THENCE ALONG SAID PLAT THE FOLLOWING EIGHT (8) COURSES: 1) SOUTH
89°12'04" EAST 85.99 FEET, 2) ALONG THE ARC OF A 15.00 FOOT RADIUS CURVE
TO THE RIGHT A DISTANCE OF 23.57 FEET (CURVE HAVING A CENTRAL ANGLE
OF 90°01'23" AND A LONG CHORD BEARS S44°11'22"E 21.22 FEET), 3) SOUTH
89°12'44" EAST 62.00 FEET; 4) ALONG THE ARC OF A 15.00 FOOT RADIUS CURVE
TO THE RIGHT A DISTANCE OF 23.56 FEET (CURVE HAVING A CENTRAL ANGLE
OF 89°58'37" AND A LONG CHORD BEARS N45°48'38"E 21.21 FEET), 5) SOUTH
89°12'04" EAST 173.00 FEET, 6) ALONG THE ARC OF A 15.00 FOOT RADIUS
CURVE TO THE RIGHT A DISTANCE OF 23.57 FEET (CURVE HAVING A CENTRAL
ANGLE OF:90°01'23" AND A LONG CHORD BEARS S44°11'22"E 21.22 FEET), 7)
NORTH 85°52'36" EAST 62.23 FEET, AND 8) NORTH 00°49'19" EAST 11.09 FEET;
THENCE SOUTH 89°10'41" EAST 112.96 FEET; THENCE SOUTH 00°51'25" WEST
85.23 FEET; THENCE SOUTH 00°25'56" WEST 170.20 FEET; THENCE SOUTH
00°54'29" WEST 608.92 FEET; THENCE NORTH 89°59'52" WEST 207.88 FEET;
THENCE ALONG THE ARC OF A 331.00 FOOT RADIUS CURVE TO THE RIGHT A
DISTANCE OF 40.72 FEET (CURVE HAVING A CENTRAL ANGLE OF 07°02'53" AND
A LONG CHORD BEARS N86°28'26"W 40.69 FEET); THENCE NORTH 10°00'05"
EAST 134.43 FEET; THENCE ALONG THE ARC OF A 306.00 FOOT RADIUS
CURVE TO THE RIGHT A DISTANCE OF 10.15 FEET (CURVE HAVING A.CENTRAL
ANGLE OF 01°54'04"-AND A LONG CHORD BEARS N10°57'08"E 10.15 FEET);
THENCE NORTH 45°44'08" WEST 906.00 FEET,; THENCE NORTH 44°15'54" EAST
15.02 FEET TO THE POINT OF BEGINNING.

CONTAINS: 426,862 SF OR 9.80 AC
BASIS OF BEARING IS NORTH 89°48'57" EAST ALONG SECTION LINE FROM THE

NORTHWEST CORNER TO THE NORTH QUARTER CORNER OF SECTION 26,
TOWNSHIP 5 SOUTH, RANGE 1 EAST, SALT LAKE AND MERIDIAN (NAD 83)
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Exhibit B — Geotechnical Study
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1497 West 40 South 3662 West 2100 South 1596 W. 2650 S. #108
Lindon, Utah - 84042 Salt Lake City, Utah - 84120 Ogden, Utah - 84401
Phone (801) 225-5711  Phone (801) 787-9138 Phone (801) 399-9516

Geotechnical Study
26 Acre Property
1000 South 400 West
American Fork, Utah

Project No. 178750

August 16, 2017

Prepared For:

Woodside Homes
Attention: Mr. Garrett Seely
460 West 50 North, Suite 200
American Fork, UT 84101

. Prepared By:

EARTHTEC ENGINEERING
Lindon Office

ing Services - G i ~ Geologic Studies - Code Inspections - Special Inspection/ Tesling - Non-Destructivo Examination -~ Fadure Analysis
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CERTIFICATE

| hereby certify that | am a licensed professional engineer, as defined in the “Sensitive
Lands Ordinance” Section of American Fork City Ordinances. | have examined this report
to which this certificate is attached and the information and conclusions contained therein
are, without any reasonable reservation not stated therein, accurate and complete.
Proce/d.f}gav_agg: tgsts used in this report meet minimum applicable professional standards.

Geotechnical Engineer

Ei ing Servi - Englneart ~ Geolagic Studies - Code Inspections ~ Speclal Inspection / Tesling ~ Non-Destructive Examination ~ Failura Anatysis
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Geotechnical Study Page 1
26 Acre Property

1000 South 400 West

American Fork, Utah

Project No.: 178750

1.0 EXECUTIVE SUMMARY

This entire report presents the results of Earthtec Engineering’s completed geotechnical study
for the 26 Acre Property in American Fork, Utah. This executive summary provides a general
synopsis of our recommendations and findings. Details of our findings, conclusions, and
recommendations are provided within the body of this report.

» The subject property is approximately 26 acres and is proposed to be developed with a new
residential subdivision. The proposed structures will consist of conventionally framed, one-
to two-story, structures with the possibility of basements. We anticipate foundation loads for
the proposed structures will not exceed 5,000 pounds per linear foot for bearing wall, 30,000
pounds for column loads, and 100 pounds per square foot for floor slabs. (see Section 3)

¢ Our field exploration included the boring of one (1) boring and the excavation of eight (8)
test pits to depths of 7 to 31 feet below the existing ground surface. Groundwater was
encountered at depths of approximately 4 to 6%; feet below the existing ground surface. (see
Section 5)

» The native soils have a slight to high potential for collapse (settlement) and a slight to high
potential for compressibility under increased moisture contents and anticipated load
conditions. (see Section 6)

» The subsurface soils encountered generally consisted of topsoil overlying very soft to stiff
clay and silt, and loose to dense sand and gravel. All topsoil should be removed beneath
the entire building footprints, exterior flatwork, and pavements prior to construction. (see
Section 7)

* The silt and sand layers encountered have a "High" potential for liquefaction during a
moderate to large earthquake event; should these layers liquefy, we estimate that up to 3
inches of liquefaction-induced settlement and up to % foot of liquefaction-induced lateral
movements could occur. (see Section 9)

e Conventional strip and spread footings may be used to support the structure, with
foundations placed entirely on firm, undisturbed, uniform non-porous, non-organic soils (i.e.
completely on clay soils, or completely on sand soils, etc.), or entirely on a minimum 18
inches of properly placed, compacted, and tested structural fill extending to undisturbed
native soils. (see Section 10)

e Minimum roadway section consists of 3-inches of asphalt over 10 inches of road-base.
Areas that are soft or deflect under construction traffic should be removed and replaced with
granular material or structural fill. (see Section 13)

Based on the results of our field exploration, laboratory testing, and engineering analyses, it is
our opinion that the subject site may be suitable for the proposed development, provided the
recommendations presented in this report are followed and implemented during design and
construction.

Vé)ﬂk‘\}‘ﬁ

-Saann?
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Geotechnical Study Page 2
26 Acre Property

1000 South 400 West

American Fork, Utah

Project No.: 178750

Failure to consult with Earthtec Engineering (Earthtec) regarding any changes made during
design and/or construction of the project from those discussed herein relieves Earthtec from any
liability arising from changed conditions at the site. We also strongly recommend that Earthtec
observes the building excavations to verify the adequacy of our recommendations presented
herein, and that Earthtec performs materials testing and special inspections for this project to
provide continuity during construction.

2.0 INTRODUCTION

The project is located at approximately 1000 South 400 West in American Fork, Utah. The
general location of the site is shown on Figure No. 1, Vicinity Map and Figure No. 2, Aerial
Photograph Showing Location of Boring and Test Pits, at the end of this report. The purposes
of this study are to:

o Evaluate the subsurface soil conditions at the site,
» Assess the engineering characteristics of the subsurface soils, and

s Provide geotechnical recommendations for general site grading and the design and
construction of foundations, concrete floor slabs, miscellaneous concrete flatwork, and
asphalt paved residential streets.

The scope of work completed for this study included field reconnaissance, subsurface
exploration, field and laboratory soil testing, geotechnical engineering analysis, and the
preparation of this report.

3.0 PROPOSED CONSTRUCTION

We understand that the proposed project, as described to us by Mr. Garrett Seely with
Woodside Homes, consists of developing the approximately 26-acre existing parcel with a new
residential subdivision. The proposed structures will consist of conventionally framed, one- to
two-story, structures with the possibility of basements. We have based our recommendations in
this report on the assumption that or anticipated foundation loads for the proposed structures
will not exceed 5,000 pounds per linear foot for bearing wall, 30,000 pounds for column loads,
and 100 pounds per square foot for floor slabs. If structural loads will be greater Earthtec
should be notified so that we may review our recommendations and make modifications, if
necessary.

In addition to the construction described above, we anticipate that

s Utilities will be installed to service the proposed buildings,
» Exterior concrete flatwork will be placed in the form of curb, gutter, and sidewalks, and

¢ Asphalt paved residential streets will be constructed.

L N
,«‘\\b(l‘\\ 'p‘f‘l:
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Geotechnical Study Page 3
26 Acre Property

1000 South 400 West

American Fork, Utah

Project No.: 178750

4.0 GENERAL SITE DESCRIPTION

4.1 Site Description

At the time of our subsurface exploration the site was an undeveloped agricultural field. The
ground surface appears to be relatively flat, we anticipate less than 3 feet of cut and fill may be
required for site grading. The lot was bounded on all sides by undeveloped agricultural fields.

4.2 Geologic Setting

The subject property is located in the central portion of Utah Valley near the northern shore of
Utah Lake. Utah Valley is a deep, sediment-filled basin that is part of the Basin and Range
Physiographic Province. The valley was formed by extensional tectonic processes during the
Tertiary and Quaternary geologic time periods. The valley is bordered by the Wasatch
Mountain Range on the east and the Lake Mountains on the west. Much of northwestern Utah,
including Utah Valley, was previously covered by the Pleistocene age Lake Bonneville. Utah
Lake, which currently covers much of the western portion of the valley, is a remnant of this
ancient fresh water fake. The surficial geology of much of the eastern margin of the valley has
been mapped by Constenius, 2011*. The surficial geology at the location of the subject site and
adjacent properties is mapped as:

o “Fine-grained lacustrine deposits” (Map Unit QIf) dated to be upper Pleistocene. These soil
or deposits are generally described in the referenced mapping as “silt and clay with some
fine grained sand.”

o “Younger alluvial-fan deposits” (Map Unit Qafy) dated to be Holocene and upper
Pleistocene. These soil or deposits are generally described in the referenced mapping as
“mostly sand, silt, and gravel that is poorly stratified and poorly sorted.”

5.0 SUBSURFACE EXPLORATION

5.1 Soil Exploration

Under the direction of a qualified member of our geotechnical staff, subsurface explorations
were conducted at the site on July 3 and 21, 2017 by the boring of one (1) boring and the
excavation of eight (8) test pits to depths of 7 to 31%2 feet below the existing ground surface
using a an all-terrain hydraulic drill rig and a track mounted mini-excavator. The approximate
locations of the boring and test pits are shown on Figure No. 2, Aerial Photograph Showing
Location of Boring and Test Pits. Graphical representations and detailed descriptions of the
soils encountered are shown on Figure Nos. 3 through 11, Boring and Test Pit Log at the end of
this report. The stratification lines shown on the logs represent the approximate boundary
between soil units; the actual transition may be gradual. Due to potential natural variations

1 Constenius, K.N., Clark, D.L., King, J.K., Ehler, J.B., 2011, Interim Geologic Map of the Provo Quadrangle, Utah,
Wasatch and Salt Lake Counties, Utah; U.S. Geological Survey, Open-File 586DM, Scale 1: 62,500.

Professional Engineering Servicas ~ Geolechnical Engineering ~ Geologic Sludies ~ Code i ~ Specisl iTesting ~ Non-Destructive Examination ~ Failure Analysis
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American Fork, Utah

Project No.: 178750

inherent in soil deposits, care should be taken in interpolating between and extrapolating
beyond exploration points. A key to the symbols and terms on the logs is presented on Figure
No. 12, Legend.

As required by the American Fork Sensitive Lands Ordinance a 70-foot boring is required to
have been performed within 2,000 feet of the site. The boring labeled AF-06-4 is within 2,000
feet of the site.

Samples of the subsurface soils were collected in the borings at depth intervals of
approximately 2% to 5§ feet. Relatively undisturbed samples were collected by pushing thin-
walled “Shelby” tubes into undisturbed soils below the augers. Disturbed samples were
collected with a 1% inch inside diameter split spoon sampler. The split spoon sampler was
driven 18 inches into undisturbed soil with a 140-pound hammer free-falling through a distance
of 30 inches. The blows required to drive the sampler through the final 12 inches of penetration
is called the “N-value” or “blow count,” and is recorded as “blows per foot” on the attached
boring logs at the respective sample depths. The blow count provides a reasonable indication
of the in-place relative density of sandy soils, but provides only a limited indication of the relative
stiffness of cohesive (clayey) materials, since the penetration resistance for these soils is a
function of the moisture content. In gravelly soils, the blow count may be higher than it
otherwise would be, particularly when one or more gravel particles are larger than the sampler
diameter. Disturbed bag samples and relatively undisturbed block samples were collected at
various depths in each test pit.

The soil samples collected were classified by visual examination in the field following the
guidelines of the Unified Soil Classification System (USCS). The samples were transported to
our Lindon, Utah laboratory where they will be retained for 30 days following the date of this
report and then discarded, unless a written request for additional holding time is received prior
to the 30-day limit.

6.0 LABORATORY TESTING

Representative soil samples collected during our field exploration were tested in the laboratory
to assess pertinent engineering properties and to aid in refining field classifications, if needed.
Tests performed included natural moisture content, dry density tests, liquid and plastic limits
determinations, mechanical (partial) gradation analyses, one-dimensional consolidation tests,
organic content burnoff, and a water-soluble sulfate test. The table below summarizes the
laboratory test resuilts, which are also included on the attached Boring and Test Pit Logs at the
respective sample depths, and on Figure Nos. 13 through 18, Consolidation-Swell Test.

Professional Enginecring Scrvices - G
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TJable 1: Laboratory Test Results

Boring Atterberg Limits Grain Size Distribution

and Natural (%)
Test Natural Dry Organic

Pit Depth | Moisture Density | Liquid | Plasticity | Gravel Silt/Clay | Content | Soil
No. (ft.) (%) (pcf) Limit Index (+ #4) | Sand | (- #200) (%) Type
B-1 7% 28 85 26 4 1 5 94 ML
B-1 10 29 - - — 0 46 54 - ML
B-1 15 30 8 - CL
B-1 20 37 16 CL
B-1 30 30 9 CL
TP-1 3 34 77 41 22 1 32 67 4.9 CL
TP-2 3 26 88 24 4 3 30 67 - CL-ML
TP-3 2% 8 - - 51 28 21 - GM
TP-4 5 4 - 74 25 1 GP
TP-5 2% 24 86 28 7 0 30 70 CL-ML
TP-5 4 26 20 NP* 4 59 37 SM
TP-5 10 - 27 4 - - 3.0 ML
TP-6 3 9 87 --- --- 2 24 74 ML
TP-7 2 23 74 31 5 1 3 96 ML
TP-8 3 - -- 27 6 - --- - — CL-ML

NP* = Non-Plastic

As part of the consolidation test procedure, water was added to the samples to assess moisture
sensitivity when the samples were loaded to an equivalent pressure of approximately 1,000 psf.
The native soils have a slight to high potential for collapse (settiement) and a slight to high
potential for compressibility under increased moisture contents and anticipated load conditions.

A water-soluble sulfate test was performed on a representative sample obtained during our field
exploration. Testing indicated a value of 107 parts per million. Based on this result, the risk of
sulfate attack to concrete appears to be “negligible” according to American Concrete Institute
standards. Therefore, we any type of Portland cement can be used for concrete in contact with
on-site soils. The results can be found in Appendix A.

7.0 SUBSURFACE CONDITIONS

7.1 Soil Types

On the surface of the site, we encountered topsoil which is estimated to extend about up to 1%
feet in depth at the boring and test pit locations. Below the topsoil we encountered layers of
clay, silt, sand, and gravel extending to depths of 7 to 31% feet below the existing ground
surface. Graphical representations and detailed descriptions of the soils encountered are
shown on Figure Nos. 3 through 11, Boring and Test Pit Log at the end of this report. Based on
the blow counts obtained and our experience and observations during field exploration, the clay

Ve
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Geotechnical Study Page 6
26 Acre Property

1000 South 400 West

American Fork, Utah

Project No.: 178750

and silt soils visually ranged from very soft to stiff in consistency and the sand and gravel soils
visually had a relative density varying from loose to dense.

7.2 Groundwater Conditions

Groundwater was encountered at depths of approximately 4 to 6%z feet below the existing
ground surface. Note that groundwater levels will fluctuate in response to the season,
precipitation, snow melt, irrigation, and other on and off-site influences. Quantifying these
fluctuations would require long term monitoring, which is beyond the scope of this study. The
contractor should be prepared to dewater excavations as needed.

8.0 SITE GRADING

8.1 General Site Grading

All surface vegetation and unsuitable soils (such as topsoil, organic soils, undocumented fill,
soft, loose, or disturbed native soils, and any other inapt materials) should be removed from
below foundations, floor slabs, exterior concrete flatwork, and pavement areas. We
encountered topsoil on the surface of the site. The topsoil (including soil with roots larger than
about % inch in diameter) should be completely removed, even if found to extend deeper, along
with any other unsuitable soils that may be encountered. Over-excavations below footings and
slabs also may be needed, as discussed in Section 10.0.

Fill placed over large areas, even if only a few feet in depth, can cause consolidation in the
underlying native soils resulting in settlement of the fill. Because the site is relatively flat, we
anticipate that less than 3 feet of grading fill will be placed. If more than 3 feet of grading fill will
be placed above the existing surface (to raise site grades), Earthtec should be notified so that
we may provide additional recommendations, if required. Such recommendations will likely
include placing the fill several weeks (or possibly more) prior to construction to allow settlement
to occur.

8.2 Temporary Excavations

Temporary excavations that are less than 4 feet in depth and above groundwater should have
side slopes no steeper than J2H:1V (Horizontal:Vertical). Temporary excavations where water
is encountered in the upper 4 feet or that extend deeper than 4 feet below site grades should be
sloped or braced in accordance with OSHA? requirements for Type C soils.

8.3 Fill Material Composition

The native soils are not suitable for use as placed and compacted structural fill. Excavated
sails, including clay and silt, may be stockpiled for use as fill in landscape areas.

2 OSHA Heaith and Safety Standards, Final Rule, CFR 29, part 1926.
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Geotechnical Study
26 Acre Property
1000 South 400 West
American Fork, Utah
Project No.: 178750

Page 7

Structural fill is defined as fill material that will ultimately be subjected to any kind of structural
loading, such as those imposed by footings, floor slabs, pavements, etc. We recommend that a
professional engineer or geologist verify that the structural fill to be used on this project meets
the requirements, stated below. We recommend that structural fill consist of imported
sandy/gravelly soils meeting the following requirements in the table below:

Table 2: Structural Fill Recommendations

Sieve Size/Other | Percent Passing (by weight)
4 inches 100
3/4 inches 70 - 100
No. 4 40-80
No. 40 15-50
No. 200 0-20
Liquid Limit 35 maximum
Plasticity Index 15 maximum

In some situations, particles larger than 4 inches and/or more than 30 percent coarse gravel
may be acceptable, but would likely make compaction more difficult and/or significantly reduce
the possibility of successful compaction testing. Consequently, stricter quality control measures
than normally used may be required, such as using thinner lifts and increased or full-time
observation of fill placement.

We recommend that utility trenches below any structural load be backfilled using structural fill.
Note that most local governments and utility companies require Type A-1-a or A-1-b (AASHTO
classification) soils (which overall is stricter than our recommendations for structural fill) be used
as backfill above utilities in certain areas. In other areas or situations, utility trenches may be
backfilled with the native soil, but the contractor should be aware that native clay and silt soils
(as observed in the explorations) may be time consuming to compact due to potential difficulties
in controlling the moisture content needed to obtain optimum compaction. All backfill soil should
have a maximum particle size of 4 inches, a maximum Liquid Limit of 35 and a maximum
Plasticity index of 15.

If required (i.e. fill in submerged areas), we recommend that free draining granular material
(clean sand and/or gravel) meet the following requirements in the table below:

Table 3: Free-Draining Fill Recommendations

Sieve Size/Other | Percent Passing (by welght)
3inches 100
No. 10 0-25
No. 40 0-15
No. 200 0-5
Plasticity Index Non-plastic

Three-inch minus washed rock (sometimes called river rock or drain rock) and pea gravel
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materials usually meet these requirements and may be used as free draining fill. If free draining
fill will be placed adjacent to soil containing a significant amount of sand or silt/clay, precautions
should be taken to prevent the migration of fine soil into the free draining fill. Such precautions
should include either placing a filter fabric between the free draining fill and the adjacent soil
material, or using a well-graded, clean filtering material approved by the geotechnical engineer.

8.4  Fill Placement and Compaction

The thickness of each lift should be appropriate for the compaction equipment that is used. We
recommend a maximum lift thickness prior to compaction of 4 inches for hand operated
equipment, 6 inches for most “trench compactors” and 8 inches for larger rollers, unless it can
be demonstrated by in-place density tests that the required compaction can be obtained
throughout a thicker lift. The full thickness of each lift of structural fill placed should be
compacted to at least the following percentages of the maximum dry density, as determined by
ASTM D-1557:

¢ Inlandscape and other areas not below structurally loaded areas: 90%
¢ Less than 5 feet of fill below structurally loaded areas: 95%
» Greater than 5 feet of fill below structurally loaded areas: 98%

Generally, placing and compacting fill at moisture contents within +2 percent of the optimum
moisture content, as determined by ASTM D-15657, will facilitate compaction. Typically, the
further the moisture content deviates from optimum the more difficult it will be to achieve the
required compaction.

Fill should be tested frequently during placement and we recommend early testing to
demonstrate that placement and compaction methods are achieving the required compaction.
The contractor is responsible to ensure that fill materials and compaction efforts are consistent
so that tested areas are representative of the entire fill.

8.5  Stabilization Recommendations

Near surface soils may rut and pump during grading and construction. The likelihood of rutting
and/or pumping, and the depth of disturbance, is proportional to the moisture content in the soil,
the load applied to the ground surface, and the frequency of the load. Consequently, rutting and
pumping can be minimized by avoiding concentrated traffic, minimizing the load applied to the
ground surface by using lighter equipment, partially loaded equipment, tracked equipment, by
working in dry times of the year, and/or by providing a working surface for equipment. However,
because of the relatively shallow depth of groundwater, it is likely that rutting and pumping may
not be avoidable.

During grading the soail in any obvious soft spots should be removed and replaced with granular
material. If rutting or pumping occurs traffic should be stopped in the area of concern. The soil
in rutted areas should be removed and replaced with granular material. In areas where
pumping occurs the soil should either be allowed to sit until pore pressures dissipate (several
hours to several days) and the soil firms up, or be removed and replaced with granular material.

.‘;5;(4\\ .r":',.

Seannr

Professional Enginooring Services ~ Geotochnical Engineesing -~ Geologic Studies - Code i ~ Special ion / Testing ~ Non-Destruclive Examination - Failure Analysis




ENT E993:2023 P6 128 of 181

Geotechnical Study Page 9
26 Acre Property

1000 South 400 West

American Fork, Utah

Project No.: 178750

Typically, we recommend removal to a minimum depth of 24 inches.

For granular material, we recommend using angular well-graded gravel, such as pit run, or
crushed rock with a maximum particle size of four inches. We suggest that the initial lift be
approximately 12 inches thick and be compacted with a static roller-type compactor. A finer
granular material such as sand, gravelly sand, sandy gravel or road base may also be used.
Materials which are more angular and coarse may require thinner lifts in order to achieve
compaction. We recommend that the fines content (percent passing the No. 200 sieve) be less
than 15%, the liquid limit be less than 35, and the plasticity index be less than 15.

Using a geosynthetic fabric, such as Mirafi 600X or equivalent, may also reduce the amount of
material required and avoid mixing of the granular material and the subgrade. If a fabric is
used, following removal of disturbed soils and water, the fabric should be placed over the
bottom and up the sides of the excavation a minimum of 24 inches. The fabric should be placed
in accordance with the manufacturer's recommendations, including proper overlaps. The
granular material should then be placed over the fabric in compacted lifts. Again, we suggest
that the initial lift be approximately 12 inches thick and be compacted with a static roller-type
compactor.

9.0 SEISMIC AND GEOLOGIC CONSIDERATIONS

9.1 Seismic Design

The residential structures should be designed in accordance with the 2015 International
Residential Code (IRC). The IRC designates this area as a seismic design class D;.

The site is located at approximately 40.357 degrees latitude and -111.808 degrees longitude
from the approximate center of the site. The IRC site value for this property is 0.801g. The
design spectral response acceleration parameters are given below.

Table 4: Design Acceleration for Short Period

Ss Fa Site Value (Sos)
2/3 Ss*Fa
1.158g 1.037 0.8019

Ss = Mapped spectral acceleration for short periods
Fa = Site coefficient from Table 1613.3.3(1)
Sos = %Swms= % (Fa-Ss ) = 5% damped design spectral response acceleration for short periods

9.2 Faulting

The subject property is located within the Intermountain Seismic Belt where the potential for
active faulting and related earthquakes is present. Based upon published geologic maps?, no
active faults traverse through or immediately adjacent to the site and the site is not located

3 U.S. Geological Survey, Quaternary Fault and Fold Database of the United States, November 3, 2010
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within local fault study zones. The nearest mapped fault trace is part of a group of fault beneath
Utah Lake located about 14 miles south of the site.

9.3 Ligquefaction Potential

According to current liquefaction maps* for Utah County, the site is located within an area
designated as “High” in liquefaction potential. Liguefaction can occur when saturated
subsurface soils below groundwater lose their inter-granular strength due to an increase in soil
pore water pressures during a dynamic event such as an earthquake. As part of this study, the
potential for liquefaction to occur in the soils we encountered was assessed using Youd et al®
and Boulanger & Idriss®. Potential liquefaction-induced movements were evaluated using
Tokimatsu & Seed” and Youd, Hansen & Bartlett®.

Loose, saturated sands are most susceptible to liquefaction, but some loose, saturated gravels
and relatively sensitive silt to low-plasticity silty clay soils can also liquefy during a seismic
event. Subsurface soils were composed of clay, silt, sand and gravel soils. Our analysis
indicates that approximately up to 3 inches of liquefaction-induced settlement and possibly up to
Y2 feet of lateral spreading could occur in the vicinity of B-1 during a moderate to large
earthquake event. The liquefaction potential at the site can be mitigated using one of the
following alternatives:

e |Install earthquake drains, such as Nilex drains, to relieve increases in pore water pressure
during a seismic event.

« Connectftie all footings together using reinforced grade beams and connect reinforced slabs
to the footings so that the building will react as a cohesive unit. This may result in some
tilting of the building due to differential liquefaction-induced movements. The building may
also move laterally due to lateral spreading.

10.0 FOUNDATIONS
10.1 General

The foundation recommendations presented in this report are based on the soil conditions
encountered during our field exploration, the results of laboratory testing of samples of the

4 Utah Geological Survey, Liquefaction-Potential Map for a Part of Utah County, Utah, Public information Series 28,
August 1994

5Youd, T.L. (Chair), Idriss, |.M. (Co-Chair), and 20 other authors, 2001, Liquefaction Resistance of Soils: Summary
Report from the 1996 NCEER and 1998 NCEER/NSF Workshops on Evaluation of Liquefaction Resistance of Soils,
Journal of Geotechnical and Geoenvironmental Engineering, ASCE, October 2001, p. 817-833.

% Boulanger, R.W. and Idriss, |.M., 2006, Liquefaction Susceptibility Criteria for Silts and Clays, Journal of
Geotechnical and Geoenvironmental Engineering, ASCE, November 2006, p. 1413-1426.

7 Tokimatsu, K. and Seed, H.B., 1987, Evaluation of Settlements in Sands due to Earthquake Shaking, Journal of
Geotechnical Engineering, ASCE, p. 861-878.

8 Youd, T.L., Hansen, C.M. and Bartlett, S.F., 2002, Revised Multilinear Regression Equations for Prediction

of Lateral Spread Displacement, Journal of Geotechnical and Geoenvironmental Engineering, ASCE, December
2002, p. 1007-1017.
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native soils, the site grading recommendations presented in this report, and the foundation
loading conditions presented in Section 3.0, Proposed Construction, of this report. If loading
conditions and assumptions related to foundations are significantly different, Earthtec should be
notified so that we can re-evaluate our design parameters and estimates (higher loads may
cause more settlement), and to provide additional recommendations if necessary.

Conventional strip and spread footings may be used to support the proposed structures after
appropriate removals as outlined in Section 8.1. Foundations should not be installed on topsoil,
undocumented fill, debris, combination soils, organic soils, frozen soil, or in ponded water. If
foundation soils become disturbed during construction, they should be removed or compacted.

10.2  Strip/Spread Footings

We recommend that conventional strip and spread foundations be constructed entirely on firm,
undisturbed, uniform non-porous, non-organic soils (i.e. completely on clay soils, or completely
on sand soils, etc.), or entirely on a minimum 18 inches of properly placed, compacted, and
tested structural fill extending to undisturbed native soils For foundation design we recommend
the following:

e Footings founded on native soils may be designed using a maximum allowable bearing
capacity of 1,500 pounds per square foot. Footings founded on a minimum 18 inches of
structural fill may be designed using a maximum allowable bearing capacity of 2,000 pounds
per square foot. The values for vertical foundation pressure can be increased by one-third
for wind and seismic conditions per Section 1806.1 when used with the Alternative Basic
Load Combinations found in Section 1605.3.2 of the 2015 International Building Code.

¢ Continuous and spot footings should be uniformly loaded and should have a minimum width
of 20 and 30 inches, respectively.

» Exterior footings should be placed below frost depth which is determined by local building
codes. In general, 30 inches of cover is adequate for most sites; however local code should
be verified by the end design professional. Interior footings, not subject to frost (heated
structures), should extend at least 18 inches below the lowest adjacent grade.

» Foundation walls and footings should be properly reinforced to resist all vertical and lateral
loads and differential settiement.

e The bottom of footing excavations should be compacted with at least 4 passes of an
approved non-vibratory roller prior to erection of forms or placement of structural fill to
densify soils that may have been loosened during excavation and to identify soft spots. |If
soft areas are encountered, they should be stabilized as recommended in Section 8.5.

» Footing excavations should be observed by the geotechnical engineer prior to beginning
footing construction to evaluate whether suitable bearing soils have been exposed and
whether excavation bottoms are free of loose or disturbed soils.

» Because of shallow groundwater conditions encountered at the site, we anticipate that 24
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inches of structural fill will be required below the proposed structure to provide a firm surface
upon which to construct the proposed structure. In lieu of traditional structural fill, clean 1- to
2-inch clean gravel may be used in conjunction with a stabilization fabric, such as Mirafi
600X or equivalent, which should be placed between the native soils and the clean gravel
(additional recommendations for placing clean gravel and stabilization fabric are given in
Section 8.5 of this report).

* Due to shallow groundwater encountered at the site, lowest floor slab depths should be
limited to 1 foot below existing site grades. This is intended to provide a minimum of 3 feet
of separation between the observed groundwater condition and the bottom of the floor slab.

o Structural fill used below foundations should extend laterally a minimum of 6 inches for
every 12 vertical inches of structural fill placed. For example, if 18 inches of structural fill is
required to bring the excavation to footing grade, the structural fill should extend laterally a
minimum of 9 inches beyond the edge of the footings on both sides.

10.3 Estimated Settlements

If the proposed foundations are properly designed and constructed using the parameters
provided above, we estimate that total settlements should not exceed one inch and differential
settlements should be one-half of the total settlement over a 25-foot length of continuous
foundation, for non-earthquake conditions. Additional settlement could occur during a seismic
event due to ground shaking, if more than 3 feet of grading fill is placed above the existing
ground surface, if loading conditions are greater than anticipated in Section 3, and/or if
foundation soils are allowed to become wetted.

10.4 Lateral Earth Pressures

Below grade walls act as soil retaining structures and should be designed to resist pressures
induced by the backfill soils. The lateral pressures imposed on a retaining structure are
dependent on the rigidity of the structure and its ability to resist rotation. Most retaining walls
that can rotate or move slightly will develop an active lateral earth pressure condition.
Structures that are not allowed to rotate or move laterally, such as subgrade basement walls,
will develop an at-rest lateral earth pressure condition. Lateral pressures applied to structures
may be computed by multiplying the vertical depth of backfill material by the appropriate
equivalent fluid density. Any surcharge loads in excess of the soil weight applied to the backfill
should be multiplied by the appropriate lateral pressure coefficient and added to the sail
pressure. For static conditions, the resultant forces are applied at about one-third the wall
height (measured from bottom of wall). For seismic conditions, the resultant forces are applied
at about two-third times the height of the wall both measured from the bottom of the wall. The
lateral pressures presented in the table below are based on drained, horizontally placed native
soils as backfill material using a 30° friction angle and a dry unit weight of 110 pcf.
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Table 5: Lateral Earth Pressures (Static and Dynamic)

Conditi Ca Lateral Pressure Equivalent Fluid
onaition se Coefficient Pressure (pcf)
Active Static 0.33 37

Seismic 0.50 55
Static 0.50 55

At-Rest

tRes Seismic 0.71 78
. Static 3.00 330
Passive Seismic 3.92 431

*Seismic values combine the static and dynamic values

These pressure values do not include any surcharge, and are based on a relatively level ground
surface at the top of the wall and drained conditions behind the wall. It is important that water is
not allowed to build up (hydrostatic pressures) behind retaining structures. Retaining walls
should incorporate drainage behind the walls as appropriate, and surface water should be
directed away from the top and bottom of the walls.

Lateral loads are typically resisted by friction between the underlying soil and footing bottoms.
Resistance to sliding may incorporate the friction acting along the base of foundations, which
may be computed using a coefficient of friction of soils against concrete of 0.30 for native clays
and silts, 0.40 for native sands, and 0.55 for native gravels or structural fill meeting the
recommendations presented herein. Concrete or masonry walls shall be selected and
constructed in accordance to the provision of Section R404 of the 2015 International Residential
Code or sections referenced therein. Retaining wall lateral resistance design should further
reference Section R404.4 for reference of Safety Factors.

The pressure and coefficient values presented above are ultimate; therefore, an appropriate
factor of safety may need to be applied to these values for design purposes. The appropriate
factor of safety will depend on the design condition and should be determined by the project
structural engineer.

11.0 FLOOR SLABS AND FLATWORK

Due to shallow groundwater encountered at the site, lowest floor slab depths should be limited
to 1 foot below existing site grades. This is intended to provide a minimum of 3 feet of
separation between the observed groundwater condition and the bottom of the floor slab.

Concrete floor slabs and exterior flatwork may be supported on native non-porous soils or 12
inches of properly placed and compacted structural fill after appropriate removals and grading
as outlined in Section 8.1 are completed. We recommend placing a minimum 4 inches of free-
draining fill material (see Section 8.3) beneath floor slabs to facilitate construction, act as a
capillary break, and aid in distributing floor loads. For exterior flatwork, we recommend placing
a minimum 4 inches of road-base material. Prior to placing the free-draining fill or road-base
materials, the native sub-grade should be proof-rolled to identify soft spots, which should be
."’n““
N[ ]

-

Prolcssional Engineering Services - Gootechnical Engineefing ~ Geologlc Sludies - Code ~ Special ion/ Testing ~ Non-Oestructive Examination ~ Faiure Analysis




ENT E993:2023 P6 23 of 181

Geotechnical Study Page 14
26 Acre Property

1000 South 400 West

American Fork, Utah

Project No.: 178750

stabilized as discussed above in Section 8.5.

For slab design, we recommend using a modulus of sub-grade reaction of 120 pounds per cubic
inch. The thickness of slabs supported directly on the ground shall not be less than 3! inches.
A 6-mil polyethylene vapor retarder with joints lapped not less than 6 inches shall be placed
between the ground surface and the concrete, as per Section R506 of the 2015 International
Residential Code.

To help control normal shrinkage and stress cracking, we recommend that floor slabs have
adequate reinforcement for the anticipated floor loads with the reinforcement continuous
through interior floor joints, frequent crack control joints, and non-rigid attachment of the slabs to
foundation and bearing walls. Special precautions should be taken during placement and curing
of all concrete slabs and flatwork. Excessive slump (high water-cement ratios) of the concrete
and/or improper finishing and curing procedures used during hot or cold weather conditions may
lead to excessive shrinkage, cracking, spalling, or curling of slabs. We recommend all concrete
placement and curing operations be performed in accordance with American Concrete Institute
(ACI) codes and practices.

12.0 DRAINAGE

121 Surface Drainage

Due to the collapse potential of native soils within the upper 4 feet, wetting of subsurface soils
(including those below foundations) could result in adverse settlement. Accordingly, we
recommend the following:

¢ The contractor should take precautions to prevent significant wetting of the soil at the base
of the excavation. Such precautions may include: grading to prevent runoff from entering the
excavation, excavating during normally dry times of the year, covering the base of the
excavation if significant rain or snow is forecast, backfill at the earliest possible date, frame
floors and/or the roof at the earliest possible date, other precautions that might become
evident during construction.

e Adequate compaction of foundation wall backfill should be provided i.e. a minimum of 90%
of ASTM D-1557. Water consolidation methods should not be used.

e The ground surface should be graded to drain away from the building in all directions. We
recommend a minimum fall of 10 inches in the first 10 feet.

* Roof runoff should be collected in rain gutters with down spouts designed to discharge well
outside of the backfill limits, or at least 10 feet from foundations, whichever is greater.

e Sprinkler nozzles should be aimed away, and all sprinkler components kept at least 10 feet,
from foundation walls. Also, sprinklers should not be placed at the top or on the face of
slopes. Sprinkler systems should be designed with proper drainage and well maintained.
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Over-watering should be avoided.

* Any additional precautions which may become evident during construction.

12.2 Subsurface Drainage

Section R405.1 of the 2015 International Residential Code states, “Drains shall be provided
around all concrete and masonry foundations that retain earth and enclose habitable or usable
spaces located below grade.” Section R310.2.3.2 of the 2015 International Residential Code
states, "Window wells shall be designed for proper drainage by connecting to the building’s
foundation drainage system.” An exception is allowed when the foundation is installed on well
drained ground consisting of Group 1 soils, which include those defined by the Unified Soil
Classification System as GW, GP, SW, SP, GM, and SM. The soils observed in the
explorations at the depth of foundation consisted primarily of silt (ML) and clay (CL) which are
not Group 1 soils. The recommendations presented below should be followed during design
and construction of the foundation drains:

¢ A perforated 4-inch minimum diameter pipe should be enveloped in at least 12 inches of
free-draining gravel and placed adjacent to the perimeter footings. The perforations should
be oriented such that they are not located on the bottom side of the pipe, as much as
possible. The free-draining gravel should consist of primarily %- to 2-inch size gravel having
less than 5 percent passing the No. 4 sieve, and should be wrapped with a separation fabric
such as Mirafi 140N or equivalent.

e The highest point of the perforated pipe bottom should be equal to the bottom elevation of
the footings. The pipe should be uniformly graded to drain to an appropriate outlet (storm
drain, land drain, other gravity outlet, etc.) or to one or more sumps where water can be
removed by pumping.

* A perforated 4-inch minimum diameter pipe should be installed in all window wells and
connected to the foundation drain.

e To facilitate drainage beneath basement floor slabs we recommend that the minimum
thickness of free-draining fill beneath the slabs be increased to at least 10 inches
(approximately equal to the bottom of footing elevations). A separation fabric such as Mirafi
140N or equivalent should be placed beneath the free-draining gravel. Connections should
be made to allow any water beneath the slabs to reach the perimeter foundation drain.

* The drain system should be periodically inspected and clean-outs should be installed for the
foundation drain to allow occasional cleaning/purging, as needed. Proper drain operation
depends on proper construction and maintenance.
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13.0 PAVEMENT RECOMMENDATIONS

We understand that asphalt paved residential streets will be constructed as part of the project.
The native soils encountered beneath the topsoil during our field exploration were
predominantly composed of clays. We estimate that a California Bearing Ratio (CBR) value of 3
is appropriate for these soils. Also, the near-surface native soils are potentially collapsible, and
over-excavation may be needed to minimize the potential settlement of pavements. If the topsaoil
is left beneath concrete flatwork and pavement areas, increased maintenance costs over time
should be anticipated.

We anticipate that the traffic volume will be about 1,000 vehicles a day (27.3 ESAL/day) or less
for the residential streets, consisting of mostly cars and pickup trucks, with a daily delivery truck
and a weekly garbage truck. Based on these traffic parameters, the estimated CBR given
above, and the procedures and typical design inputs outlined in the UDOT Pavement Design
Manual (1998), we recommend the minimum asphalt pavement section presented below.

Table 6: Pavement Section Recommendations

Asphalt Compacted Compacted
Thickness Roadbase Subbase
(in) Thickness (in) Thickness (in)
3 10* 0

* Stabilization may be required

If the pavement will be required to support construction traffic, more than an occasional semi-
tractor or fire truck, or more traffic than listed above, our office should be notified so that we can
re-evaluate the pavement section recommendations. The following also apply:

e The subgrade should be prepared by proof rolling to a firm, non-yielding surface, with any
identified soft areas stabilized as discussed above in Section 8.5.

e Site grading fills below the pavements should meet structural fill composition and placement
recommendations per Sections 8.3 and 8.4 herein.

» Asphaltic concrete, aggregate base and sub-base material composition should meet local,
APWA or UDOT requirements.

» Aggregate base and sub-base is compacted to local, APWA, or UDOT requirements, or to at
least 95 percent of maximum dry density (ASTM D 1557).

» Asphaltic concrete is compacted to local or UDOT requirements, or to at least 96 percent of
the laboratory Marshall density (ASTM D 6927).

14.0 GENERAL CONDITIONS

The exploratory data presented in this report was collected to provide geotechnical design
recommendations for this project. The explorations may not be indicative of subsurface
conditions outside the study area or between points explored and thus have a limited value in
depicting subsurface conditions for contractor bidding. Variations from the conditions portrayed
AN
Y
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in the explorations may occur and which may be sufficient to require modifications in the design.
If during construction, conditions are different than presented in this report, Earthtec should be
advised immediately so that the appropriate modifications can be made.

The findings and recommendations presented in this geotechnical report were prepared in
accordance with generally accepted geotechnical engineering principles and practice in this
area of Utah at this time. No warranty or representation is intended in our proposals, contracts,
letters, or reports.

This geotechnical report is based on relatively limited subsurface explorations and laboratory
testing. Subsurface conditions may differ in some locations of the site from those described
herein, which may require additional analyses and possibly modified recommendations. Thus
we strongly recommend consulting with Earthtec regarding any changes made during design
and construction of the project from those discussed herein. Failure to consult with Earthtec
regarding any such changes relieves Earthtec from any liability arising from changed conditions
at the site.

To maintain continuity, Earthtec should also perform materials testing and special inspections
for this project. The recommendations presented herein are based on the assumption that an
adequate program of tests and observations will be followed during construction to verify
compliance with our recommendations. We also assume that we will review the project plans
and specifications to verify that our conclusions and recommendations are incorporated and
remain appropriate (based on the actual design). Earthtec 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. Earthtec
also should be retained to provide observation and testing services during grading, excavation,
foundation construction, and other earth-related construction phases of the project.

We appreciate the opportunity of providing our services on this project. If we can answer
questions or be of further service, please contact Earthtec at your convenience.

Respectfully;
EARTHTEC ENGINEERING
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Jeremy A. Balleck, E.I.T. Timothy A. Mitchell, P.E.
Staff Engineer Geotechnical Engineer -
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AERIAL PHOTOGRAPH SHOWING LOCATION

OF BORING AND TEST PITS
26 Acre Property
1000 South 400 West
American Fork, UTAH

L R ST
fi[‘;!.‘oig’? ¥
" .

@ Approximate Test Pit Locations

Not to Scale

PROJECT NO.: 178750 FIGURE NO.: 2
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BORING LOG

C.GDT 8/16/17

LOG OF TESTHOLE 178750 LOGS.GPJ EARTHTE!

NO.: B-1
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes DATE: 07/03/17
LOCATION: See Figure 2 ELEVATION: Not Measured
OPERATOR:  Great Basin LOGGED BY: J.Balleck
EQUIPMENT: ATV Drill Rig
DEPTH TO WATER; INITIAL ¥: AT COMPLETION ¥: 6.5ft.
'E) » b4 TEST RESULTS
Depth| 5.8 © Description 2| Blows Water | Dry Gravel|Sand |Fines| Other
P& 3 Glper foot] Gon | D0 | LU | P10y oay [ (5%) | Tests
ﬂ"q‘i TOPSOIL, sandy lean clay, dry to moist, brown
'
Silty SAND with gravel, loose, moist, gray to brown
SM
A1 5 ss
_____ Z Lean CLAY, soft, moist to wet, brown
CL
I - T 3
h 4
........ %
_______ SILT, soft (estimated), wet, brown
y ML 28 85 | 26| 4 1 5 94 C
"""" Sandy SILT, very soft, wet, brown
________ 1 29 0 46 | 54
A2
ML
a8
7 Lean CLAY, soft to stiff, wet, brown
3 30| 8
........ CL
.
Notes: Groundwater encountered at approximatly 6' feet Tests Key
CBR= California Bearing Ratio
C = Consolidation
R = Resistivity/Nitrates/PH
DS = Direct Shear
SS = Soluble Sulfates
UC = Unconfined Compressive Strength
© BN
I
PROJECT NO.: 178750 . T & FIGURE NO.: 3a
N T
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NO.: B-1
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homeés DATE: 07/03/17
LOCATION: See Figure 2 ELEVATION:  Not Measured
OPERATOR:  Great Basin LOGGED BY: J. Balleck
EQUIPMENT: ATV Drill Rig .
DEPTH TO WATER; INITIAL % AT COMPLETION ¥: 6.5ft.
2 % @ ' TEST RESULTS ,
[Bepthf a1 O Description -E' Blows | Water | Dry Gravel|Sand|Fines| Other
(Ft) g—‘ g . (,(g per foot C(g/:\)t [?:‘I;\fs) LL| PI (%) (%) (%) Tests
2 Lean CLAY, soft to stiff, wet, brown '
-
L2 12 37116
.24
CL
-------- 13
.30,
L B 7 30 9
& % .
f Maximum depth explored approximately 31Y feet
el
o
ﬁ .
§; Notes: Groundwater encountered at approximatly 6% feet Tests Key
8 CBR= California Bearing Ratio
2 C = Consolidation
5 R = Resistivity/Nitrates/PH
= DS = Direct Shear
g SS = Soluble Sulfates
E UC = Unconfined Compressive Strength
e _ *‘«ﬂm'%
6| PROJECT NO.: 178750 L FIGURE NO.: 3b
8 e
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TEST PIT LOG

NO.: TP-1
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes ' DATE: 07/21/17
LOCATION: See Figure 2 _EEEVATION: Not Measured
OPERATOR: Blaine Hone Excavation LOGGED BY: J.Balleck -
EQUIPMENT: Mini Excavator 7
DEPTH TO WATER; INITIAL Y AT COMPLETION ¥: 51t
o " Tal= TEST.RESULTS .
Depth| & @ 9 Description _E' Water | Dry . Gravel|sand |Firiés| ‘Other
@18°| 8 . ke e e M R R
By | TOPSOIL, sandy lean clay, dry to moist, brown
| R
"""" 7 ' Sandy Lean CLAY, medium stiff (estimated), moist to wet,
9 brown, some interbedded sand layers, roots to 3'

T34 | 77 |41 22] 1 2|67]cCB

I n
5

Maximum depth explored approximately 8 feet

17

Notes: Groundwater encountered at approximatly 5 feet Tests Key

CBR = California Bearing Ratio
C = Consolidation

R =Resistivity

DS = Direct Shear

SS = Soluble Sulfates

B = Bumoff

A
%

PROJECT NO.: 178750 S

<1

LOG OF TESTPIT 178750 LOGS.GPJ EARTHTEC.GOT 8/16/17

S, FIGURE NO.: 4

s
l/

5
B
N5
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TEST PIT LOG

NO.: TP-2
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: qudside Homes DATE: 07721117
LOCATION:  See Figure 2 ELEVATION:  Not Measured
OPERATOR: Blaine Hone Excavation LOGGED BY: J. Balleck
EQUIPMENT: Mini Excavator
DEPTH TO WATER; INITIAL X: AT COMPLETION ¥: 5ft.
2 o ' al- TEST'-RESULTS .~ _ .
Depth| 5| O . Descrioti sl 'Water | Dry’ ) N . P
& escription El A A Gravel| Sand [Fines| Other
i Ko B ___ 1 Gon | s [ | P ew |'enfem | Tests
L TOPSOIL, sandy lean clay, dry to moist, brown, roots ' : -
I,M .
U A
........ R
3 Y Sandy Silty CLAY, medium stiff (estimated), moist to wet,
"""" 595%% brown, rootsto 3%%' -
Vi
; -2 [ 88 |24| 4| 3 j30 67| C
2 -
A
y
cemen’t_ed nodules
Silty SAND, loose to r'ﬁedigrﬁ dense (estimated), wet, brown
9 o Maximum depth explofe;d approximately 8% feet
Ao
WA
W12
L
LIS
L
177 : ‘
Notes: Groundwater encountered at approximatly 5 feet Tests Key
CBR = California Bearing Ratio
C = Consolidation

R =Resistivity

DS = Direct Shcar

SS = Soluble Sulfates
B =Bumofl

LOG OF TESTPIT 178750 LOGS.GPJ EARTHTEC.GDT 8/16/17

'PROJECT NO.: 178750 4@@@@% FIGURE NO.: 5
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PROJECT:
CLIENT:

LOCATION: See Figure 2
OPERATOR: Blaine Hone Excavation LOGGED BY: J. Balleck
EQUIPMENT: Mini Excavator

DEPTH TO WATER; INITIAL X:

TEST PIT LOG

NO.: TP-3

26 Acre Property PROJECT NO.: 178750
Woodside Homes DATE;: 07/21117

ELEVATION: Not Measured

AT COMPLETION ¥Y: 45f1t,

o * 2 TEST RESULTS
Depth| & 8] Descrioti a| Water | Dry .
@ 73] escription £ Gravel|Sand{Fines| Other
G| 5 Bl G | Qe A PV | o) | () | Tests
L TOPSOILL, lean clay, dry to moist, brown, roots
P VL
""""" 7 ' Lean CLAY, medium stiff (estimated), moist, brown, roots
/ cL
Z"} Silty GRAVEL with sand, medium dense to dense (estimated),
3 D, t< moist to wet, gray 8 51 | 28 | 21
........ Y e
b
° 3‘
...4....),,063 oM &
P F
5 R 3‘<
........ )o<)f3
D
I Y AS
XD Poorly Graded SAND, medium dense (estimated), wet, brown
SP
% CL |Lean CLAY, stiff (estimated), wet, brown, interbedded sand
layers
9
"""" Maximum depth explored approximately 8% feet due to test pit
cave in
A0
O
A2
LB
L4
LIS
L6
17
Notes: Groundwater encountered at approximatly 4 feet Tests Key
CBR = California Bearing Ratio
C = Consolidation
R =Resistivity

DS = Direct Shear
SS = Soluble Sulfatcs
B = Buroff

PROJECT NO.:

LOG OF TESTPIT 178750 LOGS.GPJ EARTHTEC.GDT 8/16/17

178750

FIGURE NO.: 6
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NO.: TP-4
PROJECT: 26 Acre Property PROJECT NO:: 178750
CLIENT: Woodside Homes DATE: 0712117
LOCATION: See Figure 2 E—LEYATION: Not Measured
OPERATOR: Blaine'Hone Excavation LOGGED BY: J.Balleck
EQUIPMENT: Mini Excavator ) '
DEPTH TO WATER; INITIAL ¥ AT COMPLETION ¥: 51t
2 " 3 - TEST RESULTS
D(ﬁ—'t’t;’ §§ 2 Description € Vc\:lgrt‘?r 023;. L | pr G('ﬁj‘;e' Sand F';’;}és Other
0 |9 S| (%) 7] (peh) ) | (%) | (%) | Tests
o TOPSOILL, lean clay, moist, brown
Poorly: Graded GRAVEL with sand, medium dense to dense
(estimated), moist to wet; gray, cobbles
4 74 125 | 1
Maximum depth exp]ored approximately 8 feet
L
L
A2
L3
L4
5. 15..
-
8 .
8l..16..
I
&
& a7
&l Notes:- " Groundwater encountered at approximatly 5 feet Tests Key
a CBR = California Bearing Ratio
§ C  =Consolidation
3 R =Resistivity
2 DS =Direct Shear
; SS =Soluble Sulfates
& B = Bumoff
a Ewrw,,
= . 4 DI
o PROJECT NO.: 178750 {@ B @' FIGURE NO.: 7
2 G IEQ‘
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NO.: TP-S
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes DATE: 0772117
LOCATION: See Figure 2 ELEVATION: Not Measured
OPERATOR: Blaine Hone Excavation LOGGED BY: J.Balleck
EQUIPMENT: Mini Excavator ’
DEPTH TO WATER; INITIAL ¥ AT COMPLETION ¥:. 5ft.
' " : |a i __TEST RESULTS d.
Depth] 62| O Descripti |elwater [ Dry ) : |
A escription El (innr Gravel|Sand |Fines|. Other
FOI1§7 3 - 8| Gom | Tom [P ow) | (o) | o) | Tests
e TOPSOIL, silty clay, moist, brown
1 ’_I;'_i:_ ‘ . , _
'> """" ; ’2; Sandy Silty CLAY, medium stiff (estimated), moist, brown
2 CL-ML
. ‘ 24 -] 86- (28| 7| 0 [30]70| C
Silty SAND, medium dense (estimated), moist-to wet, brown
sm% 26 20{NP| 4 |59 |.37
SILT, medium stiff (estimatéd), wet, red-brown
ML
-
A0 :
... gray, organic material 27| 4 B
O ' - ‘
| Maximum depth explored approximately 11 feet
L2
W13
W
5
3|.15..
-
8
gl.16..
b
& a7 , 7 7 7
g| Notes: Groundwater encountered at approximatly 5 feet Tests Key.
a CBR = California Bearing Ratio
S C = Consolidation
g R =Resistivity
3 DS = Direct Shear
; SS = Soluble Sulfates
E B =Bumoff
o - (G EliG,
S PROJECT NO.: 178750 , bf@gﬂﬂm& A FIGURE NO.: 8
oL : eEERER”
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NO.: TP-6
PROJECT: 26 Acre Property. PROJECT NO.: 178750
CLIENT: Woodside Homes DATE: 07/21/17
LOCATION:  See Figure 2 ELEVATION: Not Measured
OPERATOR:' Blaine Hone Excavation LOGGED BY: J.Balleck
EQUIPMENT: Mini Excavator
DEPTH TO WATER; INITIAL \ ) AT COMPLETION ¥:_ 6.5ft.
o " ' - 2 TEST RESULTS v
Depth| @[ © Descriot . |alwater| Dry | - ]
] b escription El-cant | Done. Gravel|Sand |Finés Other
15~ 3 8 CEE,Z‘)‘ D(;c"fj LU P oy | (%) (%):| Tests
T TOPSOILL, silty sand, dry, gray
j R _ , | :
""""" SILT with sand, medium stiff (estimated), dry, brown; roots,
5 pinholes
..... L
9 87 2 |24)714] ¢
Lean CLAY, medium stiff (estiamted) moist, gray, oxide stains,
cemented nodules
CL
¥
‘ Silty SAND, medium dense (estimated) wet, gray
- sM
Silty CLAY, medium stiff (estimated), wet, brown E ’
CL-ML
Maximum depth explored approximately 10Y: feet
A2
W18
R
g W18
[
3
8]..16,..
T
&
&f_az :
&l Notes: Groundwater encountered at approximatly 6% feet Tests Key
gl CBR = California Bearing Ratio
S C = Consolidation
3 R =Resistivity
2 DS = Direct Shear
; SS = Soluble Sulfates
[ B = Burnoff
o
6| PROJECT NO.: 178750 FIGURENO.: 9
ol
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NO-: TP-7
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes _ DATE: . 72117
LOCATION: See Figure 2 ELEVATION: Not Measured
OPERATOR: Blaine Hone Excavation LOGGED BY: J. Balleck
EQUIPMENT: Mini Excavator »
DEPTH TO WATER; INITIAL X AT COMPLETION ¥: 5ft.
o - ' ' Ta TEST RESULTS ~
Deph| § 2| © Descripti a{water| Dry | . . j
8 5] escription Jelins Gravel|Sand|Fines| Other
(Fé.) s 2 3 Cig/‘r:)t ?:23 LL| PI (%), | (%) | (%) | Tests
e TOPSOIL, silty sand; moist, brown
1 o .
"""" SILT, medium stiff (estimated), moist, gray, roots, pinholes
3 ML B 2 [ 7 [or]s5] 1 [3 %] ¢
.
5 % ¥Lean CLAY, medium stiff to stiff (estimated), wet, brown to gray
L8
... mottled, some cemented nodules
A a
’ de’rly Graded SAND, medium dense (esﬁmated), wet, gréy
Maximum depth.e'xplored approximately 10 feet
L
L2
W13
N
5
3).15..
|
3
al..16..
£
«
8| 17
Z| Notes: Groundwater encountered at approximatly 5 feet Tests Key
@ CBR = California Bearing Ratio
g C = Consolidation
3 R = Resistivity
s DS = Direct Shear
C SS = Soluble Sulfates
B B = Bumoff
ﬁ g‘%i@ﬁ’s
o . N S ‘
6| PROJECT NO.: 178750 m%@gms aj@ FIGURE NO.: 10
<t . SEEREY




LOG OF TESTPIT 178750 LOGS.GPJ EARTHTEC.GOT 8/16/17

ENT B993:2023 PG 38 of 181

TEST PIT LOG

NO.: TP-8
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes DATE: 07/2117
LOCATION: See Figure 2 ELEVATION: Not Measured
OPERATOR: Blaine Hone Excavation LOGGED BY: J. Balleck
EQUIPMENT: Mini Excavator
DEPTH TO WATER; INITIAL 2 AT COMPLETION ¥Y: 4ft.
9 * 2 TEST RESULTS
D(E‘().t)h & g § Description E chgrl:" 02:13;_ Wl e Grgvel Ss/nd Fiz}es ?lher
0 (V] 0| (%) (pcf) (%) | (%) | (%) ests
20 TOPSOIL, sandy lean clay, dry, brown
R
"""" Silty CLAY, medium stiff to stiff (estimated), moist to wet, dark
2 brown to gray
27| 6
4 47 ’ CL-ML!
5. .
I Y
gornnze
A 272
Maximum depth explored approximately 7 feet due to test pit
cave in
-
Lo
.10
W
A2
W18
LM
L16
L6
17
Notes: Groundwater encountered at approximatly 4 feet Tests Key
CBR = California Bearing Ratio
C = Consolidation
R =Resistivity

DS = Direct Shear
SS = Soluble Sulfates
B = Bumofl

m
2z
[2]

By

[/ ‘g,,
TN
=
i"

PROJECT NO.: 178750 FIGURE NO.: 11
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LEGEND

PROJECT: 26 Acre Property DATE: 07/03/17 - 07/21/17
CLIENT: Woodside Homes LOGGED BY: J.Balleck

UNIFIED SOII, CLASSIFICATION SYSTEM

USCS
MAJOR SOIL DIVISIONS SYMBOL TYPICAL SOIL DESCRIPTIONS
P\
GRAVELS CL&‘;‘E S}:{?}Cﬁ"s ﬁ-:D“ 4 GW | Well Graded Gravel, May Contain Sand, Very Liitle Fines
fines) D" 53 .
(More than 50% ©. | GP [Poorly Graded Gravel, May Contain Sand, Very Littie Fines
COARSE of coarse fraction 3
GRAINED | retained on No. 4 \\?I%RQ\I{‘EHEI'IS-:'S : [\ ] GM | Silty Gravcl, May Contain Sand
SOILS Sieve) (More than 12% 5
fines) & GC | Clayey Gravel, May Contain Sand
(More than 50% boesate? ] o
retaining on No. SANDS C(II:Es/:I\:l liﬁ.l;lgs . SW | Well Graded Sand, May Contain Gravel, Very Little Fines
200 Sieve
) (50% or more of fines) SP | Poorly Graded Sand, May Contain Gravel, Very Little Fines
coarse fraction :
passes No'l 4 M%ﬁ?fms .{ SM | Silty Sand, May Contain Gravel
Sieve) (More than 12%
fines) SC | Clayey Sand, May Contain Gravel
S c CL | Lean Clay, Inorganic, May Contain Gravel and/or Sand
ILTS AND CLAYS
FINE ML | Silt, Inorganic, May Contain Gravel and/or Sand
GRAINED (Liquid Limit less than 50) S8
SOILS [— —{ OL | Organic Silt or Clay, May Contain Gravel and/or Sand
(More than 50% CH | Fat Clay, Inorganic, May Contain Gravel and/or Sand
; SILTS AND CLAYS ' ’
passing No. 200 ‘
Sieve) T MH | Elastic Silt, Inorganic, May Contain Gravel and/or Sand
(Liquid Limit Greater than 50) it
A OH | Organic Clay or Silt, May Contain Gravel and/or Sand
%)
HIGHLY ORGANIC SOILS , w1, { PT | Peat, Primarily Organic Matter
SAMPLER DESCRIPTIONS WATER SYMBOLS
ﬂ SPLIT SPOON SAMPLER g Water level encountered during
(1 3/8 inch inside diameter) ~ field exploration
E MODIFIED CALIFORNIA SAMPLER
(2 inch outside diameter) y Water level encountered at
I:[I] SHELBY TUBE ~  completion of field exploration
(3 inch outside diameter)
I:I BLOCK SAMPLE

W BAG/BULK SAMPLE

NOTES: 1. The logs are subject to the limitations, conclusions, and recommendations in this report.

Results of tests conducted on samples recovered are reported on the logs and any applicable graphs.
Strata lines on the logs represent approximate boundaries only. Actual transitions may be gradual.
In general, USCS symbols shown on the logs are based on visual methods only: actual designations
(based on laboratory tests) may vary.

B

LEGEND 178750 LOGS.GPJ EARTHTEC.GDT 8/16/17

o ENG,
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ZITVN

PROJECT NO.: 178750 \,
(TN
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FIGURE NO.: 12
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CONSOLIDATION - SWELL TEST

0
-5 ‘
c 10 ’
0 ) ‘
5 ~ .
o] S
9 \
c N
S | T ™
X -15 -
.20
-25
0.1 1 10
Pressure (ksf)
Project: 26 Acre Property
Location: ‘ “B=1
Sample Depth, ft: 7%
Description: Shelby
Soil Type: o SILT (ML)
‘Natural Moisture, %: 28
Dry‘Density, pcf: 85
Li»q‘u'jd;Limit: 26
Plasticity Index: 4
Water Added at: 1 ksf
Percent Collapse: 0.1
x’\??%{m
PROJECT NO.: 178750 SRS FIGURENO.: 13
| ‘Camest
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0 -
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0.1 1 10
Pressure (ksf)
Project: 26 Acre Property
Location: TP-1
Sample Depth, ft: 3
Description: Block
Soil Type: Sandy Lean CLAY (CL)
Natural Moisture, %: 34
Dry Density, pcf: 77
Liquid Limit: 41
Plasticity Index: 22
Water Added at: 1 ksf
Percent Collapse: 0.2
PROJECTNO.: 178750 PR FIGURE NO.. 14
Supun®
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CONSOLIDATION - SWELL TEST

0 \
\\
\6\\ |
™N
-10:
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®
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(73
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Q
O
2 -15
-20
225 :
0.1 1 100
Pressure (ksf)
Project: - 26 Acre Property
‘Location: TP-2
Sample Depth, ft: 3
Description: Block
Soil Type: Sandy Silty CLAY-(CL-ML)
Natural Moisture, %: 26
Dry. Density, pcf: 88- .
Liquid Limit: 24
Plasticity Index: : 4.
‘Water.Added at: 1 ksf
Percent Collapse: 0.7
C ' «\‘f}! F‘.VQ\O‘%‘.\
‘PROJECT NO.: 178750 & g{é%@@‘i FIGURE NO.: 15
g AR &
N £
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CONSOLIDATION - SWELL TEST
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0.1 1 10
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Project: 26 Acre Property
Location: TP-5
Sample Depth, ft: 2,
Description: Block
Soil Type: Sandy Silty CLAY (CL-ML)
Na_tg’r'a_!iMoisture, %: 24
Dry Density, pcf: 86
Liquid Limit: 28
Plasticity Index: 7
Water Added.at: 1 ksf
< Percent Collapse: 0.1

PROJECTNO.: 178750

FIGURE NO.: 16
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CONSOLIDATION - SWELL TEST

0
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-5 \\\
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-20
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0.1 1 10

Pressure (ksf)

Project:

Location:

Sample Depth, ft:
Description:

Soil Type:

Natural Moisture, %:
Dry Density, pcf:
Liquid Limit:
Plasticity Index:
Water Added at:
Percent Collapse:

26 Acre Property
TP-6
3
Block
SILT with sand (ML)
9
87

1 ksf
1.9

PROJECT NO.:

178750

FIGURE NO.: 17
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Project: 26 Acre Property
Location: TP-7
Sample Depth, ft: 2%
Description: Block:
Soil Type: SILT (ML)
Natural Moisture, %: 23
Dry Density, pcf: 74
Liquid Limit: 31
Plasticity Index: 5
Water Added at: 1 ksf
Percent Collapse: 3.6
\»‘%}N{”"@
PROJECT NO.: 178750 _fl‘.‘?‘\“%ﬂ FIGURE NO.: 18
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APPENDIX A



A Chemtech-Ford, Inc. Affiliate
1384 West 130 South Orem, UT 84058

Timpview Analytical Laboratories

(801) 228-2282

ENT E8993:2023 PG 47 of 181

Certificate of Analysis

Earthtec Testing & Engineering
Caleb Alired

1497 W40 S

Lindon, UT 84042

DW System # :

Work Order #: 17G1276
PO#/ Project Name: 178750

Receipt: 7/26/17 14:50

Batch Temp °C: 25.0
Date Reported: 8/1/2017

Sample Name: B1@25

Collected: 7/3/17 10:00 Matrix: Solid
Parameter LabID # Method
Sulfate, Soluble (IC) 17G1276-01 EPA 300.0
Total Solids 17G1276-01 SM 2540G

Comment:
Flag Legend .
SPH = Sample submitted past method specified holding tine,

Collected By: Client

Analysis
Date / Time Result Units MRL Flags
728117 107 mg/kg dry 12
7/28/17 80.8 % 0.1 SPH

Reviewed by:

Joyce prlekéate, Project Manag@/

Analyses presented in this report were performed in accordance with the National Environmental Laboratory Accreditation Program by

a Chemtech-Ford affiliate company, except where otherwise noted.

A www.ChemtechFord.com Affiliate

Order 17G1276 Page 1 of 2
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1497 West 40 South | 3662 West 2100 South
Lindon, Utah - 84042 Salt Lake City, Utah - 84120
Phone (801) 225-5711  Phone (801) 787-9138

Geotechnical Study — Revised
26 Acre Property
1000 South 400 West
American Fork, Utah

Project No. 178750

September 26, 2017

Prepared For:

Woodside Homes
Attention: Mr. Garrett Seely
460 West 50 North, Suite 200
American Fork, UT 84101

Prepared By:

EARTHTEC ENGINEERING
Lindon-Office

1596 W. 2650 S. #108
Ogden, Utah - 84401
Phone (801) 399-9516

Servicas' ~ i i i ~ Geologic Studies ~ Coda Inspections ~ Special Inspection / Testing ~ Non-D

~ Failurs Analysis




ENT E993:2023 PG 49 of 181

CERTIFICATE

| hereby certify that | am a licensed professional engineer, as defined in the “Sensitive
Lands Ordinance” Section of American Fork City Ordinances. | have examined-this report
to which this certificate is attached and the information and conclusions contained therein
are, without any reasonable reservation not stated therein, accurate and complete.
Procedures and tests used in this report meet minimum applicable professional standards.

Geotechnical Engineér

snal Enginoert ices ~ G Enginearing ~ Geologic Shudies ~ Codo ~ Spedial Inspéction / Yesting ~ Non-DsstrucGve Examination ~ Failure Analysis
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1.0 EXECUTIVE SUMMARY

This entire report presents the results of Earthtec Engineering’s completed geotechnical study
for the 26 Acre Property in American Fork, Utah. This executive summary provides a general
synopsis of our recommendations and findings. Details of our findings, conclusions, and
recommendations are provided within the body of this report.

e The subject property is approximately 26 acres and is proposed to be developed with a new
residential subdivision. The proposed structures will consist of conventionally framed, one-
to two-story, structures with the possibility of basements. We anticipate foundation loads for
the proposed structures will not exceed 5,000 pounds per linear foot for bearing wall, 30,000
pounds for column loads, and 100 pounds per square foot for fioor slabs. (see Section 3)

e Our field exploration included the boring of one (1) boring and ‘the excavation of eight (8)
test pits to depths of 7 to 31% feet below the existing ground surface. Groundwater was
encountered at depths of approximately 4 to 6% feet below the existing ground surface. (see
Section 5)

¢ The native soils have a slight to high potential for collapse (settlement) and a slight to high
potential for compressibility under increased moisture contents and anticipated load
conditions. (see Section 6)

e The subsurface soils encountered generally consisted of topsoil overlying very soft to stiff
clay and silt, and loose to dense sand and gravel. All topsoil should be removed beneath
the entire building footprints, exterior flatwork, and pavements prior to construction. (see
Section 7)

e The silt and sand layers encountered have a "High" potential for liquefaction during a
'moderate to large earthquake event; should these layers liquefy, we estimate that up to 3
inches of liqguefaction-induced settlement and up to 2 foot of liquefaction-induced lateral
movements could occur. (see Section 9)

e Conventional strip and spread footings may be used to support the structure, with
foundations placed entirely on firm, undisturbed, uniform non-porous, non-organic soils (i.e.
completely on clay soils, or completely on sand soils, etc.), or entirely on a minimum 18
inches of properly placed, compacted, and tested structural fill extending to undisturbed
native soils. (see Section 10)

e Minimum roadway section consists of 3-inches of asphalt over 10 inches of road-base.
Areas that are soft or deflect under construction traffic should be removed and replaced with
granular material or structural fill. (see Section 13)

Based on the results of our field exploration, laboratory testing, and engineering analyses, it is
our opinion that the subject site is suitable for the proposed development, provided the
recommendations presented in this report are followed and implemented during design and
construction.
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Failure to consult with Earthtec Engineering (Earthtec) regarding any changes made during
design and/or construction of the project from those discussed herein relieves Earthtec from any
liability arising from changed conditions at the site. We also strongly recommend that Earthtec
observes the building excavations to verify the adequacy of our recommendations presented
herein, and that Earthtec performs materials testing and special inspections for this project to
provide continuity during construction.

2.0 INTRODUCTION

The project is located at approximately 1000 South 400 West in. American Fork, Utah. The
general location of the site is shown on Figure No. 1, Vicinity Map and Figure No. 2, Aerial
Photograph Showing Location of Boring and Test Pits, at the end of this report. The purposes
of this study are to:

e Evaluate the subsurface soil conditions at the site,
e Assess the engineering characteristics of the subsurface soils, and

e Provide geotechnical recommendations for general site grading and the design and
construction of foundations, concrete floor slabs, miscellaneous concrete flatwork, and
asphalt paved residential streets.

The scope of work completed for this study. included field reconnaissance, subsurface
exploration, field and laboratory soil testing, geotechnical -engineering analysis, and the
preparation of this report.

3.0 PROPOSED CONSTRUCTION

We understand that the proposed project, as described to us by Mr. Garrett Seely with
Woodside Homes, consists of developing the approximately 26-acre existing parcel with a new
residential subdivision. The proposed structures will consist of conventionally framed, one- to
two-story, structures with the possibility of basements. We have based our recommendations in
this report on the assumption that or anticipated foundation loads for the proposed structures
will not exceed 5,000 pounds per linear foot for bearing wall, 30,000 pounds for column loads,
and 100 pounds per square foot for floor slabs. If structural loads will be greater Earthtec
should be notified so that we may review our recommendations and make modifications, if
necessary.

In addition to the construction described above, we anticipate that

Utilities will be installed to service the proposed buildings,

Exterior concrete flatwork will be placed in the form of curb, gutter, and sidewalks, and

Asphalt paved residential streets will be constructed.
SN,

LT
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40 GENERAL SITE DESCRIPTION

4.1 Site Description

At the time of our subsurface exploration the site was an undeveloped agricultural field. The
ground surface appears to be relatively flat, we anticipate less than 3 feet of cut and fill may be
required for site grading. The lot was bounded on all sides: by undeveloped agricuitural fields.

4.2 Geologic Sétting

The subject property is located in the central portion of Utah Valley near the northern shore of
Utah Lake. Utah Valley is a deep, sediment-filled basin that is part of the Basin and Range
Physiographic Province. The valley was formed by extensional tectonic processes during the
Tertiary and Quaternary geologic time periods. The valley is bordered by the Wasatch
Mountain Range on the east and the Lake Mountains on the west. Much of northwestern Utah,
including Utah Valley, was previously covered by the Pleistocene age Lake Bonneville. Utah
Lake, which currently covers much of the western portion of the valley, is a remnant of this
ancient fresh water lake. The surficial geology of much of the eastern margin of the valley has
been mapped by Constenius, 2011". The surficial geology at the location of the subject site and
adjacent properties is mapped as:

o ‘“Fine-grained lacustrine deposits” (Map Unit QIf) dated to be upper Pleistocene. These soil
or deposits are generally described in the referenced mapping as “silt and clay with some
fine grained sand.”

e “Younger alluvial-fan deposits” (Map Unit Qafy) dated to be Holocene and upper
Pleistocene. These soil or deposits are generally described in the referenced mapping as
“mostly sand, silt, and gravel that is poorly stratified and poorly sorted.”

5.0 SUBSURFACE EXPLORATION

51 Soil Exploration

Under the direction of a qualified member of our geotechnical staff, subsurface explorations
were conducted at the. site on July 3 and 21, 2017 by the boring of one (1) boring and the
excavation of eight (8) test pits to depths of 7 to 31% feet below the existing ground surface
using a an all-terrain hydraulic drill rig and a track mounted mini-excavator. The approximate
locations of the boi'ing and test pits are shown on Figure No. 2, Aerial Photograph Showing
Location of Boring and Test Pits. Graphical representations and detailed descriptions of the
soils encountered are shown on Figure Nos. 3 through 11, Boring and Test Pit Log at the end of
this report. The stratification lines shown on the logs represent the approximate boundary
between soil units; the actual transition may be gradual. Due to potential natural variations

! Constenius,:K.N., Clark, D.L., King, J.K., Ehler, J.B., 2011, Interim Geologic Map of the Provo Quadrangle, Utah,
Wasatch and Salt Lake Counties, Utah; U.S. Geological Survey, Open-File 586DM, Scale 1: 62,500.

fq.a %’a
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inherent in soil deposits, care should be taken in interpolating between and extrapolating
beyond exploration points. A key to the symbols and terms on the logs is presented on Figure
No. 12, Legend.

As required by the American Fork Sensitive Lands Ordinance a 70-foot boring is required to
have been performed within 2,000 feet of the site. The boring labeled AF-06-4 is within 2,000
feet of the site.

Samples of the subsurface soils were collected in the borings at depth intervals of
approximately 2% to 5 feet. Relatively undisturbed samples were collected by pushing thin-
walled “Shelby” tubes into undisturbed soils below the augers. Disturbed samples were
collected with a 1% inch inside diameter split spoon sampler. ‘'The split spoon sampler was
driven 18 inches into undisturbed soil with a 140-pound hammer free-falling through a distance
of 30 inches. The blows required to drive the sampler through the final 12 inches of penetration
is called the “N-value” or “blow count,” and is recorded as “blows per foot” on the attached
boring logs at the respective sample depths. The blow count provides a reasonable indication
of the in-place relative density of sandy soils, but provides only a limited indication of the relative
stiffness of cohesive (clayey) materials, since the penetration resistance for these soils is a
function of the moisture content. In gravelly soils, the blow count may be higher than it
otherwise would be, particularly when one or more gravel particles are larger than the sampler
diameter. Disturbed bag samples and relatively undisturbed block samples were collected at
. various depths in each test pit.

The soil samples collected were classified by visual examination in the field following the
guidelines of the Unified Soil Classification System (USCS). The samples were transported to
our Lindon, Utah laboratory where they will be retained for 30 days following the date of this
report and then discarded, uniess a written request for additional holding time is received prior
to the 30-day limit.

6.0 LABORATORY TESTING

Representative soil samples collected during our field exploration were tested in the laboratory
to assess pertinent engineering properties and to aid in refining field classifications, if needed.
Tests performed included natural moisture content, dry density tests, liquid and plastic limits
determinations, mechanical (partial) gradation analyses, one-dimensional consolidation tests,
organic content burnoff, and a water-soluble sulfate test. The table below summarizes the
laboratory test results, which are also included on the attached Boring and Test Pit Logs at the
respective sample depths, and on Figure Nos. 13 through 18, Consolidation-Swell Test.
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Table 1: Laboratory Test Resuits

Boring Atterberg Limits Grain Size Distribution

and Natural (%)
Test Natural Dry Organic

Pit Depth | Moisture | Density | Liquid | Plasticity | Gravel Silt/Clay | Content | Soil
No. (ft.) (%) {pcf) ~ Limit . Index (+ #4) | Sand | (-#200) (%) Type
B-1 7% 28 85 26 4 1 5 94 ML
B-1 10 29 - - - 0 46 54 -- ML
B-1 15 - -- 30 8 - - - - CL
B-1 20 - --- 37 16 - - - - CL
B-1 30 --- - 30 9 --- - - - CL
TP-1 3 34 77 41 22 1 32 67 4.9 CL
TP-2 3 26 88 24 4 3 .30 67 - CL-ML
TP-3 2% 8 - - - 51 28 21 -- GM
TP-4 5 4 - - —-- 74 25 1 - GP
TP-5 2% 24 86 28 7 0 30 70 - CL-ML
TP-5 4 26 - 20 NP* 4 59 37 --- SM
TP-5 10 - - 27 4 - - - 3.0 ML
TP-6 3 9 87 - - 2 24 74 - ML
TP-7 2% 23 74 31 5 1 3 96 - ML
TP-8 3 - L - 27 6 - - - - CL-ML

NP* = Non-Plastic

As part of the consolidation test procedure, water was added to the samples to assess moisture
sensitivity when the samples were loaded to an equivalent pressure of approximately 1,000 psf.
The native soils have a slight to high potential for collapse (settlement) and a slight to high
potential for compressibility under increased moisture contents and anticipated load conditions.

A water-solUble sulfate test was performed on a representative sample obtained during our field
exploration. Testing indicated a value of 107 parts per million..Based on this result, the risk of
sulfate attack to concrete appears to be “negligible” according to American Concrete Institute
standards. Therefore, we any type of Portland cement can be used for concrete in contact with
on-site soils. The results can be found in Appendix A.

7.0 SUBSURFACE CONDITIONS
741 Soil Types

On the surface of the site, we encountered topsoil which is estimated to extend about up to 172
feet in depth at the boring and test pit locations. Below the topsoil we encountered layers of
clay, silt, sand, and gravel extending to depths of 7 to 31%: feet below the existing ground
surface. Graphical representations and detailed descriptions of the soils encountered are
shown on Figure Nos. 3 through 11, Boring and Test Pit Log at the end of this report. Based on
the blow counts obtained and our experience and observations during field exploration, the clay
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and silt soils visually ranged from very soft to stiff in consistency and the sand and gravel soils
visually had a relative density varying from loose to dense.

7.2 Groundwater Conditions

Groundwater was encountered at depths of approximately 4 to 6% feet below the existing
ground surface. Note that groundwater levels will fluctuate in response to the season,
precipitation, snow melt, irrigation, and other on and off-site influences. Quantifying these
fluctuations would require long term monitoring, which is beyond the scope of this study. The
contractor should be prepared to dewater excavations as needed.

8.0 SITE GRADING

8.1 General Site Grading

All surface vegetation and unsuitable soils (such as topsoil, organic soils, undocumented fill,
soft, loose, or disturbed native soils, and any other inapt materials) should be removed from
below foundations, floor slabs, exterior concrete flatwork, and pavement areas. We
encountered topsoil on the surface of the site. The topsoil (including soil with roots larger than
about % inch in diameter) shouid be completely removed, even if found to extend deeper, along
with any other unsuitable soils that may be encountered. Over-excavations below footings and
slabs also may be needed, as discussed in Section 10.0.

Fill placed over large areas, even if only a few feet in depth, can cause consolidation in the
underlying native soils resulting in settlement of the fill. Because the site is relatively flat, we
anticipate that less than 3 feet of grading fill will be placed. If more than 3 feet of grading fill will
be placed above the existing surface (to raise site grades), Earthtec should be notified so that
we may provide additional recommendations, if required. Such recommendations will likely
include placing the fill several weeks (or possibly more) prior to construction to allow settlement
to occur. :

8.2 Temporary Excavations

Temporary excavations that are less than 4 feet in depth and above groundwater should have
side slopes no steeper than Y2H:1V (Horizontal:Vertical). Temporary excavations where water
is encountered in the upper 4 feet or that extend deeper than 4 feet below site grades should be
sloped or braced in accordance with OSHA? requirements for Type C soils.

8.3 Fill Material Composition

The native soils are not suitable for use as placed and compacted structural fill. Excavated
soils, including clay and silt, may be stockpiled for use as fill in landscape areas.

20SHA Health and Safety Standards, Final Rule, CFR 29, part 1926.
SN
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Structural fill is defined as fill material that will ultimately be subjected to any kind of structural
loading, such as those imposed by footings, floor slabs, pavements, etc. We recommend that a
professional engineer or geologist verify that the structural fill to be used on this project meets
the requirements, stated below. We recommend that structural fill consist of imported
sandy/gravelly soils meeting the following requirements in the table below:

Table 2: Structural Fill Recommendations

Sieve Size/Other | Percent Passing (by weight)
4 inches 100
3/4 inches 70-100
No. 4 40 -80
No. 40 15-50
No. 200 0-20
Liquid Limit 35 maximum
Plasticity Index 15 maximum

In some situations, particles larger than 4 inches and/or more than 30 percent coarse gravel
may be acceptable, but would likely make compaction more difficult and/or significantly reduce
the possibility of successful compaction testing. Consequently, stricter quality control measures
than normally used may be required, such as using thinner lifts and increased or full-time
observation of fill placement.

We recommend that utility trenches below any structural load be backfilled using structural fill.
Note that most local governments and utility companies require Type A-1-a or A-1-b (AASHTO
classification) soils (which overall is stricter than our recommendations for structural fill) be used
as backfill above utilities in certain areas. In other areas or situations, utility trenches may be
backfilled with the native soil, but the contractor should be aware that native clay and silt soils
(as observed in the explorations) may be time consuming to compact due to potential difficulties
in controlling the moisture content needed to obtain optimum compaction. All backfill soil should
have a maximum particle size of 4 inches, a maximum Liquid Limit of 35 and a maximum
Plasticity Index of 15.

If required (i.e. fill in submerged areas), we recommend that free draining granular material
(clean sand and/or gravel) meet the following requirements in the table below:

Table 3: Free-Draining Fill Recommendations

Sieve Size/Other | Percent Passing (by weight)
3 inches 100
No. 10 0-25
No. 40 0-15
No. 200 0-5
Plasticity Index Non-plastic

Three-inch minus washed rock (sometimes called river rock or drain rock) and pea gravel

ENG;,
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materials usually meet these requirements and may be used as free draining fill. If free draining
fill will be placed adjacent to soil containing a significant amount of sand or silt/clay, precautions
should be taken to prevent the migration of fine soil into the free draining fill. Such precautions
should include either placing a filter fabric between the free draining fill and the adjacent soil
material, or using a well-graded, clean filtering material approved by the geotechnical engineer.

8.4  Fill Placement and Compaction

The thickness of each lift should be appropriate for the compaction equipment that is used. We
recommend a maximum lift thickness prior to compaction of 4 inches for hand operated
equipment, 6 inches for most “trench compactors” and 8 inches for larger rollers, unless it can
be demonstrated by in-place density tests that the required compaction can be obtained
throughout a thicker lift. The full thickness of each lift of structural fill placed should be
compacted to at least the following percentages of the maximum dry density, as determined by
ASTM D-1557:

¢ Inlandscape and other areas not below structurally loaded areas: 90%
e Less than 5 feet of fill below structurally loaded areas: 95%
o Greater than 5 feet of fill below structurally loaded areas: 98%

Generally, placing and compacting fill at moisture contents within +2 percent of the optimum
moisture content, as determined by ASTM D-1557, will facilitate compaction. Typically, the
further the moisture content deviates from optimum the more difficult it will be to achieve the
required compaction.

Fill shouid be tested frequently during placement and we recommend early testing to
demonstrate that placement and compaction methods are achieving the required compaction.
The contractor is responsible to ensure that fill materials and compaction efforts are consistent
so that tested areas are representative of the entire fill.

8.5  Stabilization Recommendations

Near surface soils may rut and pump during grading and construction. The likelihood of rutting
and/or pumping, and the depth of disturbance, is proporﬁonai to the moisture content in the soil,
the load applied to the ground surface, and the frequency of the load. Consequently, rutting and
pumping can be minimized by avoiding concentrated traffic, minimizing the load applied to the
ground surface by using lighter equipment, partially loaded equipment, tracked equipment, by
working in dry times of the year, and/or by providing a working surface for equipment. However,
because of the relatively shallow depth of groundwater, it is likely that rutting and pumping may
not be avoidable.

During grading the soil in any obvious soft spots should be removed and replaced with granular
material. If rutting or pumping occurs traffic should be stopped in the area of concern. The soil
in rutted areas should be removed and replaced with granular material. In areas where
pumping occurs the soil should either be allowed to sit until pore pressures dissipate (several
hours to several days) and the soil firms up, or be removed and replaced with granular material.
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Typically, we recommend removal to a minimum depth of 24 inches.

For granular material, we recommend using angular well-graded gravel, such as pit run, or
crushed rock with a maximum particle size of four inches. We suggest that the initial lift be
approximately 12 inches thick and be compacted with a static roller-type compactor. A finer
granular material such as sand, gravelly sand, sandy gravel or road base may also be used.
Materials which are more angular and coarse may require thinner lifts in order to achieve
compaction. We recommend that the fines content (percent passing the No. 200 sieve) be less
than 15%, the liquid limit be less than 35, and the plasticity index be less than 15.

Using a geosynthetic fabric, such as Mirafi 600X or equivalent, may also reduce the amount of
material required and avoid mixing of the granular material and the subgrade. If a fabric is
used, following removal of disturbed soils and water, the fabric should be placed over the
bottom and up the sides of the excavation a minimum of 24 inches. The fabric should be placed
in accordance with the marnufacturer's recommendations, including proper overlaps. The
granular material should then be placed over the fabric in compacted lifts. Again, we suggest
that the initial lift be approximately 12 inches thick and be compacted with a static roller-type
compactor.

9.0 SEISMIC AND GEOLOGIC CONSIDERATIONS

9.1 Seismic Design

The residential structures should be designed in accordance with the 2015 International
Residential Code (IRC). The IRC designates this area as a seismic design class D1.

The site is located at approximately 40.357 degrees latitude and -111.808 degrees longitude
from the approximate center of the site. The IRC site value for this property is 0.801g. The
design spectral response acceleration parameters are given below.

Table 4: Design Acceleration for Short.Period

55 Fe Site Value (Sos)
N 2/3 Ss*Fa
1.158g 1.037 0.801g

Ss = Mapped spectral acceleration for short periods
Fa = Site coefficient from Table 1613.3.3(1)
Sbs = %Swms= % (Fa-Ss ) = 5% damped design spectral response acceleration for short periods

9.2 Faulting

The subject property is located within the Intermountain Seismic Belt where the potential for
active faulting and related earthquakes is present. Based upon published geologic maps®, no
active faults traverse through or immediately adjacent to the site and the site is not located

3 1.S. Geological Survey, Quaternary Fault and Fold Database of the United States, November 3, 2010
ENG,
PSR
A
7 /TN
NERBR

ing Servi - hnical Engi ing ~ Geologic Studies =~ Code i ~ -Special Inspaction / Testing ~ Non-Destructive Examination ~ Failure Analysis




Geotechnical Study — Revised Page 10

26 Acre Property

1000 South 400 West ENT B8293:2023 Pa 61 of 181
American Fork, Utah

Project No.: 178750

within local fault study zones. The nearest mapped fault trace is part of a group of fault beneath
Utah Lake located about 1% miles south of the site.

9.3 Liguefaction Potential

According to current liquefaction maps* for Utah County, the site is located within an area
designated as “High” -in liquefaction potential. Liquefaction can occur when saturated
subsurface soils below groundwater lose their inter-granular strength due to an increase in soil
pore water pressures during a dynamic event such as an earthquake. As part of this study, the
potential for liquefaction to occur in the soils we encountered was assessed using Youd et al®
and Boulanger & Idriss®. Potential liquefaction-induced movements were evaluated using
Tokimatsu & Seed’ and Youd, Hansen & Bartlett®.

Loose, saturated sands are most susceptible to liquefaction, but some loose, saturated gravels
and relatively sensitive silt to low-plasticity silty clay soils can also liquefy during a seismic
event. Subsurface soils were composed of clay, silt, sand and gravel soils. Our analysis
indicates that approximately up to 3 inches of liquefaction-induced-settlement and possibly up to
Y. feet of lateral spreading could occur in the vicinity of B-1 during a moderate to large
earthquake event. The liquefaction potential at the site can be mitigated by using the following
alternative:

e Connectitie all footings together using reinforced grade beams and connect reinforced slabs
to the footings so that the building will react as a cohesive unit. This may result in some
tilting of the building due to differential liquefaction-induced movements. The building may
also move laterally due to lateral spreading.

10.0 FOUNDATIONS
10.1 General

The foundation recommendations presented in this report are based on the soil conditions
encountered during our field exploration, the results of laboratory testing of samples of the
native soils, the site grading recommendations presented in this report, and the foundation
loading conditions presented in Section 3.0, Proposed Construction, of this report. If loading

4 Utah Geological Survey, Liquefaction-Potential Map for a Part of Utah County, Utah, Public Information Series 28,
August 1994

5Youd, T.L. (Chair), Idriss, .M. (Co-Chair), and 20 other authors, 2001, Liquefaction Resistance of Soils: Summary
Report from the 1996 NCEER and 1998 NCEER/NSF Workshops on Evaluation of Liquefaction Resistance of Soils,
Journal of Geotechnical and Geoenvironmental Engineering, ASCE, October 2001, p. 817-833.

8 Boulanger, R.W. and Idriss, I.M., 2006, Liquefaction Susceptibility Criteria for Silts and Clays, Journal of
Geotechnical and Geocenvironmental Engineering, ASCE, November 2006, p. 1413-1426.

TTokimatsu, K. and Seed, H.B., 1987, Evaluation of Settlements in Sands due to Earthquake Shaking, Journal of
Geotechnical Engineering, ASCE, p. 861-878.

8Youd, T.L., Hansen, C.M. and Bartlett, S.F., 2002, Revised Multilinear Regression Equations for Prediction

of Lateral Spread Displacement, Journal of Geotechnical and Geoenvironmental Engineering, ASCE, December
2002, p. 1007-1017.

eC ENG),,
2N
TS

Professlonal Engineering Services ~' Geotechnical Engineering ~ Geologic Studies. ~ Code i ~ Spedial | ion / Testing ~ Non-Destructive Examination ~ Failure Analysis




Geotechnical Study — Revised Page 11

26 Acre Property -

1000 South 400 West ENT B993:2023 Pq 62 of 181
American Fork, Utah .

Project No.: 178750

conditions and assumptions related to foundations are significantly different, Earthtec should be
notified so that we can re-evaluate our design parameters and estimates (higher loads may
cause more settlement), and to provide additional recommendations if necessary.

. Conventional strip and spread footings may be used to support the proposed structures after

appropriate removals as outlined in Section 8.1. Foundations should not be installed on topsoil,

' undocumented fill, debris, combination soils, organic soils, frozen soil, or in ponded water. If
‘ foundation soils become disturbed during construction, they should be removed or compacted.

10.2 Strip/Spread Foptings

We recommend that conventional strip and spread foundations be constructed entirely on firm,
undisturbed, uniform non-porous, non-organic soils (i.e. completely on clay soils, or completely
on sand soils, etc.), or entirely on a minimum 18 inches of properly. placed, compacted, and
tested structural fill extending to undisturbed native soils For foundation design we recommend
the following:

e Footings founded on native soils may be designed using a maximum ailowable bearing
capacity of 1,500 pounds per square foot. Footings founded on a minimum 18 inches of
structural fill may be designed using a maximum-allowable bearing capacity of 2,000 pounds
per square foot. The values for vertical foundation pressure can be increased by one-third
for wind and seismic conditions per Section 1806.1 when used with the Alternative Basic
Load Combinations found in Section 1605.3:2 of the 2015 International Building Code.

e Continuous and spot footings should be uniformly loaded and should have a minimum width
of 20 and 30 inches, respectively.

e Exterior footings should be placed below frost depth which is determined by local building
codes. In general, 30 inches of cover is adequate for most sites; however local code should
be verified by the end design professional. Interior foo_t.irjgs, not subject to frost (heated
structures), should extend at least 18 inches below the lowest adjacent grade.

 Foundation walls and footings should be properly reinforced to resist all vertical and lateral
loads and differential settlement.

e The bottom of footing excavations should be compacted with at least 4 passes of an
approved non-vibratory roller prior to erection of forms or placement of structural fill to
densify soils that may have been loosened during excavation and to identify soft spots. If
soft areas are encountered, they should be stabilized as recommended in Section 8.5.

o Footing excavations should be observed by the geotechnical engineer prior to beginning
footing construction to evaluate whether suitable bearing soils have been exposed and
whether excavation bottoms are free of loose or disturbed soils.

¢ Because of shallow groundwater conditions. encountered at the site, we anticipate that 24
inches of structural fill will be required below the proposed structure to provide a firm surface
upon which to construct the proposed structure. In lieu of traditional structural fill, clean 1- to
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2-inch clean gravel may be used in conjunction with a stabilization fabric, such as Mirafi
600X or equivalent, which should be placed between the native soils and the clean gravel
(additional recommendations for placing clean gravel and stabilization fabric are given in
Section 8.5 of this report).

e Due to shallow groundwater encountered at the site, Io'wes't floor slab depths should be
limited to 1 foot.below existing site grades. This is intended to provide a minimum of 3 feet
of separation between the observed groundwater condition and the bottom of the floor slab.

e Structural fill used below foundations should extend laterally a minimum of 6 inches for
every 12 vertical inches of structural fill placed. For example, if 18 inches of structural fill is
required to bring the excavation to footing grade, the structural fill should extend laterally a
minimum of 9 inches beyond the edge of the footings on both sides.

10.3 Estimated Settlements

If the proposed foundations are properly designed and constructed using the parameters
provided above, we estimate that total settlements should not exceed one inch and differential
settlements should be one-half of the total settlement over a 25-foot length of continuous
foundation, for non-earthquake conditions. Additional settlement could occur during a seismic
event due to ground shaking, if more than 3 feet of grading fill is placed above the existing
ground surface, if loading conditions are greater than anticipated in Section 3, and/or if
foundation soils are allowed to become wetted. '

10.4 Lateral Earth Pressures

Below grade walls act as soil retaining structures and should be designed to resist pressures
induced by the backfill soils. The lateral pressures imposed on a retaining structure are
dependent on the rigidity of the structure and its ability to resist rotation. Most retaining walls
that can rotate or move_slightly will develop an active lateral -earth pressure condition.
Structures that are not allowed to rotate or move laterally, such as subgrade basement walls,
will develop an at-rest lateral earth pressure condition. Latera’il{ pressures applied to structures
may be computed by muItipIying the vertical depth of backfill material by the appropriate
equivalent fluid density. Any surcharge loads in excess of the soil weight applied to the backfill
should be multiplied by the appropriate lateral pressure coefficient and added to the soil
pressure. For static conditions, the resultant forces are applied at about one-third the wall
height (measured from bottom of wall). For seismic conditions, the resultant forces are applied.
at about two-third times the height of the wall both measured from the bottom of the wall. The
lateral pressures presented in the table below are based on drained, horizontally placed native
soils as backfill material using a 30° friction angle and a dry unit weight of 110 pcf.
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Table 5: Lateral Earth Pressures (Static and Dynamic)

Condition c Lateral Pressure Equivalent Fluid

! ase Coefficient Pressure (pcf)

. Static 0.33 ' 37
Active —

Seismic 0.50 55
At-Rest S?atlc? 0.50 55
Seismic 0.71 78
Passive S?atlcl 3.00 330
Seismic 3.92 431

*Seismic values combine the static and dynamic values

These pressure values do not include any surcharge, and are based on a relatively level ground
surface at the top of the wall and drained conditions behind the wall. It is important that water is
not allowed to build up (hydrostatic pressures) behind retaining structures. Retaining walls
should incorporate drainage behind the walls as appropriate, and surface water should be
directed away from the top and bottom of the walls.

Lateral loads are typically resisted by friction between the underlying soil and footing bottoms.
Resistance to sliding may incorporate the friction acting along the base of foundations, which
may be computed using a coefficient of friction of soils against concrete of 0.30 for native clays
and silts, 0.40 for native sands, and 0.55 for native gravels or structural fill meeting the
recommendations presented herein. Concrete or masonry walls shall be selected and
constructed in accordance to the provision of Section R404 of the 2015 International Residential
Code or sections referenced therein. Retaining wall lateral resistance design should further
reference Section R404.4 for reference of Safety Factors.

The pressure and coefficient values presented above are ultimate; therefore, an appropriate
factor of safety may need to be applied to these values for design purposes. The appropriate
factor of safety will depend on the design condition and should be determined by the project
structural engineer.

11.0 FLOOR SLABS AND FLATWORK

Due to shallow groundwater encountered at the site, lowest floor slab depths should be limited
to 1 foot below existing site grades. This is intended to provide a minimum of 3 feet of
separation between the observed groundwater condition and the bottom of the floor slab.

Concrete floor slabs and exterior flatwork may be supported on native non-porous soils or 12
inches of properly placed and compacted structural fill after appropriate removals and grading
as outlined in Section 8.1 are completed. We recommend placing a minimum 4 inches of free-
draining fill material (see Section 8.3) beneath floor slabs to facilitate construction, act as a
capillary break, and aid in distributing floor loads. For exterior flatwork, we recommend placing
a minimum 4 inches of road-base material. Prior to placing the free-draining fill or road-base
materials, the native sub-grade should be proof-rolled to identify soft spots, which should be

€S ENGy,,
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stabilized as discussed above in Section 8.5.

For slab design, we recommend using a modulus of sub-grade reaction of 120 pounds per cubic
inch. The thickness of slabs supported directly on the ground shall not be less than 3'z inches.
A 6-mil polyethylene vapor retarder with joints lapped not less than 6 inches shall be placed
between the ground surface and the concrete, as per Section R506 of the 2015 International
Residential Code.

To help control normal shrinkage and stress cracking, we recommend that floor slabs have
adequate reinforcement for the anticipated floor loads with the reinforcement continuous
through interior floor joints, frequent crack control joints, and non-rigid attachment of the slabs to
foundation and bearing walls: Special precautions should be taken during placement and curing
of all concrete slabs and flatwork. Excessive slump (high water-cement ratios) of the concrete
and/or improper finishing and curing procedures used during hot or cold weather conditions may
lead to excessive shrinkage, cracking, spalling, or curling of slabs. We recommend all concrete
placement and curing operations be performed in accordance with American Concrete Institute
(ACI) codes and practices.

12.0 DRAINAGE

12.1 Surface Drainage

Due to the collapse potential of native soils within the upper 4% feet, wetting of subsurface soils
(including those below foundations) could result in adverse settlement. Accordingly, we
recommend the following:

» The contractor should take precautions to prevent significant wetting of the soil at the base
of the excavation. Such precautions may include: grading to prevent runoff from entering the
excavation, excavating during normally dry times of the year, covering the base of the
excavation if significant rain or snow is forecast, backfill at the earliest possible date, frame
floors and/or the roof at the earliest possible date, other precautions that might become
evident during construction.

e Adequate compaction of foundation wall backfill should be provided i.e. a minimum of 90%
of ASTM D-1657. Water consolidation methods should not be used.

¢ The ground surface should be graded to drain away from the building in all directions. We
recommend a minimum fall of 10 inches in the first 10 feet.

o Roof runoff should be collected in rain gutters with down spouts designed to discharge well
outside of the backfill limits, or at least 10 feet from foundations, whichever is greater.

o Sprinkler nozzles should be aimed away, and all sprinkler components kept at least 10 feet,
from foundation walls. Also, sprinklers should not be placed at the top or on the face of-
slopes. Sprinkler systems should be designed with proper drainage and well maintained.

LTINS,
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Over-watering should be avoided.

¢ Any additional precautions which may become evident during construction.

12.2 Subsurface Drainage

Section R405.1 of the 2015 International Residential Code states, “Drains shall be provided
around all concrete and masonry foundations that retain earth and enclose habitable or usable
spaces located below grade.” Section R310.2.3.2 of the 2015 International Residential Code
states, “Window wells shall be designed for proper drainage by connecting to the building’s
foundation drainage system.” An exception is allowed when the foundation is installed on well
drained ground consisting of Group 1 soils, which include those defined by the Unified Soil
Classification System as G}W, GP, SW, SP, GM, and SM. The soils observed in the
explorations at the depth of foundation consisted primarily of silt: (ML) and clay (CL) which are
not Group 1 soils. If basements are built, the recommendations presented below should be
followed during design and construction of the foundation drains:

o A perforated 4-inch minimum diameter pipe should be enveloped in at least 12 inches of
free-draining gravel and placed adjacent to the perimeter footings. The perforations should
be oriented such that they are not located on the bottom side of the pipe, as much as
possible. The free-draining gravel should consist of primarily %- to 2-inch size gravel having
less than 5 percent passing the No. 4 sieve, and should be wrapped with a separation fabric
such as Mirafi 140N or equivalent.

e The highest point of the perforated pipe bottom should be equal to the bottom elevation of
the footings. The pipe should be uniformly graded to drain to an appropriate outlet (storm
drain, land drain, other gravity outlet, etc.) or to one or more sumps where water can be
removed by pumping.

o A perforated 4-inch minimum diameter pipe should be installed in all window wells and
connected to the foundation drain.

o To facilitate drainage beneath basement floor slabs we recommend that the minimum
thickness of free-draining fill beneath the slabs be increased to at least 10 inches
(approximately equal to the bottom of footing elevations). A separation fabric such as Mirafi
140N or equivalent should be placed beneath the free-draining gravel. Connections should
be made to allow any water beneath the slabs to reach the perimeter foundation drain.

o The drain system should be periodically inspected and clean-outs should be installed for the
foundation drain to allow occasional cleaning/purging, -as needed. Proper drain operation
depends on proper construction and maintenance.
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13.0 PAVEMENT RECOMMENDATIONS

We understand that asphalt paved residential streets will be constructed as part of the project.
The native soils encountered beneath the topsoil during our field exploration were
predominantly composed of clays. We estimate that a California Bearing Ratio (CBR) value of 3
is appropriate for these soils. Also, the near-surface native soils are potentially collapsible, and
over-excavation may be needed to minimize the potential settlement of pavements. If the topsoil
is left beneath concrete flatwork and pavement areas, increased maintenance costs over time
should be anticipated.

We anticipate that the traffic volume will be about 1,000 vehicles a day (27.3 ESAL/day) or less
for the residential streets, consisting of mostly cars and pickup trucks, with a daily delivery truck
and a weekly garbage truck.: Based on these traffic parameters, the estimated CBR given
above, and the procedures .and typical design inputs outlined in the UDOT Pavement Design
Manual (1998), we recommend the minimum asphalt pavement section presented below.

Table‘:B: .Pavement Section Recommendations

Asphalt Compacted .Compacted
Thickness Roadbase Subbase
(in) Thickness (in) Thickness (in)
3 10* 0

* Stabilization may be required

If the pavement will be required to support construction traffic, mbre .than an occasional semi-
tractor or fire truck, or more traffic than listed above, our office should be notified so that we can
re-evaluate the pavement section recommendations. The following also apply:

¢ The subgrade should be prepared by proof.rolling to a firm, non-yielding surface, with any
identified soft areas stabilized as discussed above in Section 8.5.

e Site grading fills below the pavements should meet structurai fill composition and placement
recommendations per Sections 8.3 and 8.4 herein.

e Asphaltic concrete, aggregate base and sub-base material composition should meet local,
- APWA or UDOT requirements.

o Aggregate base and sub-base is compacted to local, APWA, or UDOT requirements, or to at
least 95 percent of maximum dry density (ASTM D 1557).

¢ Asphaltic concrete is compacted to local or UDOT requirements, or to at least 96 percent of
the laboratory Marshall density (ASTM D 6927).

14.0 GENERAL CONDITIONS

The exploratory data presented in this report was collected to provide geotechnical design

recommendations for this project. The explorations may not be indicative of subsurface

conditions outside the study area or between points explored and thus have a limited value in

depicting subsurface conditions for contractor bidding. Variations from the conditions. portrayed
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in the explorations may occur and which may be sufficient to require modifications in the design.
If during construction, conditions are different than presented in this report, Earthtec should be
advised immediately so that the appropriate modifications can be made.

The findings and recommendations presented in this geotechnical report were prepared in
accordance with generally accepted geotechnical engineering principles and practice in this
area of Utah at this time. No warranty or representation is intended in our proposals, contracts,
letters, or reports.

This geotechnical report is based on relatively limited subsurface explorations and laboratory
testing. Subsurface conditions may differ in some locations of the site from those described
herein, which may require additional analyses and possibly modified recommendations. Thus
we strongly recommend consulting with Earthtec regarding any changes made during design
and construction of the project from those discussed herein. Failure to consult with Earthtec
regarding any such changes relieves Earthtec from any liability arising from changed conditions
at the site.

To maintain continuity, Earthtec should also perform materials testing and special inspections
for this project. The recommendations presented herein are based on the assumption that an
adequate program of tests and observations will be followed during construction to verify
compliance with our recommendations. We also assume that we will review the project plans
and specifications to verify that our conclusions and recommendations are incorporated and
remain appropriate (based on the actual design). Earthtec 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. Earthtec
also should be retained to provide observation and testing services during grading, excavation,
foundation construction, and other earth-related construction phases of the project.

We appreciate the opportunity of providing our services on this project. If we can answer
questions or be of further service, please contact Earthtec at your convenience.

Respectfully,
EARTHTEC ENGINEERING

Alalbt

4my A. Balleck, E.L.T. Timothy A. Mitchell, P.E.
Staff Engineer Geotechnical Engineer
A‘*‘%'\V\%@%
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BORING LOG

NO.: B-1
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes DATE: 07/03/17
LOCATION: See Figure 2 ELEVATION: Not Measured
OPERATOR: Great Basin LOGGED BY: J. Balleck
EQUIPMENT: ATV Drill Rig
DEPTH TO WATER; INITIAL Y: AT COMPLETION ¥ : 6.5f1t.
L [ TEST RESULTS
Depth ég § Description -.é' Blows Water | Dry Gravel|Sand Fineé Other
16| 3 Glperfoot] Gon | Qe || P! | ) | ) | %) | Tests
Bl TOPSOIL, sandy lean clay, dry to moist, brown
e
] Silty SAND with gravel, loose, moist, gray to brown
g SM
R 5 ss
....... /// Lean CLAY, soft, moist to wet, brown
% o
8 / 3
........ ‘/é
........ SILT, soft (estimated), wet, brown
28 85 26| 4 1 5 94 C
L9 LS
""""" Sandy SILT, very soft, wet, brown
-------- 1 29 0 46 54
G2
ML
W5
% Lean CLAY, soft to stiff, wet, brown
/ 3 30| 8
........ % CL
)
Notes: Groundwater encountered at approximatly 6Y; feet Tests Key
CBR= California Bearing Ratio
C = Consolidation
R = Resistivity/Nitrates/PH
DS = Direct Shear
SS = Soluble Sulfates
UC = Unconfined Compressive Strength
4\*‘%@@%
PROJECT NO.: 178750 f."‘l‘ “’@ FIGURE NO.: 3a
SEREERS
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NO.: B-1
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes DATE: 07/03/17
LOCATION: See Figure 2 ELEVATION: Not Measured
OPERATOR: Great Basin LOGGED BY: J. Balleck
EQUIPMENT: ATV Drill Rig
DEPTH TO WATER; INITIAL Y AT COMPLETION ¥: 65ft.
) g o @ TEST RESULTS
Depth| 59| © Descripti 2| iows | Water | Dry Gravel| Sand|Fines| Other
FOI8=] S escription 5 per foot ci‘.%‘; ':(’sgfj LU P | ) | (@) | Tests
% Lean CLAY, soft to stiff, wet, brown
A8, %
21% 12 37|16
/ cL
________ % ]
" T
2 U/
f Maximum depth explored approximately 31% feet
Bl
z|.33..
5
& Notes: Groundwater encountered at approximatly 65 feet Tests Key
8 CBR = California Bearing Ratio
§ C = Consolidation
5 R = Resistivity/Nitrates/PH
- DS = Direct Shear
a SS = Soluble Sulfates
E UC = Unconfined Compressive Strength
E «»‘?ENQ"G’
5| PROJECT NO.: 178750 _ flg"“}‘a% FIGURE NO.: 3b
g N
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PROJECT:
CLIENT:

TEST PIT LOG

NO.: TP-1

26 Acre Property
Woodside Homes

LOCATION: See Figure 2
OPERATOR: Blaine Hone Excavation
EQUIPMENT: Mini Excavator

DEPTH TO WATER; INITIAL X:

PROJECT NO.: 178750

DATE:

07/2117

ELEVATION: Not Measured

LOGGED

BY: J.Balleck

AT COMPLETION ¥: 5ft

LOG OF TESTPIT 178750 LOGS.GPJ EARTHTEC.GDT 8/16/17

o " @ TEST RESULTS
Ez,e:':t)h §'§ 8 Description g' Vc\lgrt‘?r ngys !l e Gravell Sand |Fines| Other
o. (‘5 = 3 (%)' (pcf) (%) (%) (%) Tests
*—" Ry TOPSOIL, sandy lean clay, dry to moist, brown
1
% Sandy Lean CLAY, medium stiff (estimated), moist to wet,
2 % brown, some interbedded sand layers, roots to 3'
/ 34 77 41122 1 32| 67 | C,B
CL
5% \ 4 1
8.7 LI
Maximum depth explored approximately 8 feet
I
.o
WA
A2
L4
L
.6
17
Notes: Groundwater encountered at approximatly 5 feet Tests Key
CBR = California Bearing Ratio
C  =Consolidation
R =Resistivity
DS = Direct Shear
SS = Soluble Sulfates
B = Burnoff
ENgG,
SN
PROJECT NO.: 178750 & iﬂ?‘\x FIGURE NO.: 4
T
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NO.: TP-Z
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes DATE: 07/21117
LOCATION:  See Figure 2 ELEVATION: Not Measured
OPERATOR: Blaine Hone Excavation LOGGED BY: J.Balleck
EQUIPMENT: Mini Excavator
DEPTH TO WATER; INITIAL Y: AT COMPLETION ¥.: 5ft
Q ® 2 TEST RESULTS
Depth| 5. 2 s} Descriti al| Water | Dry ' .
: ption - Gravel|Sand |Fines| Other
(Fot.) g4 4 § Ci(oa/‘r:)t ?323 LL | P IS %) | oy | Tests
pLgs TOPSOIL, sandy.lean clay, dry to moist, brown, roots ‘
1 17344
“..”“:}\i}:".ﬂ
2 7772 Sandy Silty:CLAY, medium stiff (estimated), moist to wet,
"""" brown, roots to 3%’
l 26 | 88 24| 4 3 30 | 67 C
LA
CL-ML
LB
... cemented nodules
Silty SAND, loose to medium dense (estimated), wet, brown
9 ] Maximum depth explored approximately 87/ feet
A0
WA
A
I
L4
5.8
[
o)
2| 16
Bl-*o
&
& 17
Z| Notes: Groundwater encountered at approximatly 5 feet Tests Key
) CBR = California Bearing Ratio
(é C = Consolidation
2 R =Resistivity
L ® DS. = Direct Shear
ps = SS = Soluble Sulfates
& B =Bumoff
w €C ENG,,
i P AR
o| PROJECT NO.: 178750 fl‘l“?‘ %'1, FIGURE NO.: 5
o Bo
9 SHEREE
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TEST PIT LOG

NO.: TP-3
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes DATE: 07/2117
LOCATION: See Figure 2 ELEVATION: Not Measured
OPERATOR: Blaine Hone Excavation LOGGED BY: J.Balleck

EQUIPMENT: Mini Excavator

DEPTH TO WATER; INITIAL \:

AT COMPLETION ¥: 45ft.

LOG OF TESTPIT 178750 LOGS.GPJ EARTHTEC.GDT 8/16/17

o " 2 TEST RESULTS
Depth] 59| O Descrioti a| Water | Dry .
] 7] escription € Gravel|Sand |Fines| Other
(F(;-) 5 - g s C(?/‘r:)t E()sgfs) LL | PI %) | (%) | (%) | Tests
pLgY TOPSOIL, lean clay, dry to moist, brown, roots
iy Wy,
% oL Lean CLAY, medium stiff (estimated), moist, brown, roots
f:” ) Silty GRAVEL with sand, medium dense to dense (estimated),
NN moist to wet, gray 8 51 | 28 | 21
no} [y
. (1]
U SO0t (N
Ko¥w \ 4
5 10
......... >o )C<
ey O
5 LRE ,
.- ] Poorly Graded SAND, medium dense (estimated), wet, brown
- i
/] cL |Lean CLAY, stiff (estimated), wet, brown, interbedded sand
layers
9
"""" Maximum depth explored approximately 8% feet due to test pit
cave in
L0
L
W12
W18
L4
LS
8.
17
Notes: Groundwater encountered at approximatly 4% feet Tests Key
CBR = California Bearing Ratio
C =Consolidation
R =Resistivity
DS = Direct Shear
SS = Soluble Sulfates
B =Bumoff
ENgG,
. ST
PROJECT NO.: 178750 Hf'lafﬁ“%m FIGURE NO.: 6
T P
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TEST PIT LOG

LOG OF TESTPIT 178750 LOGS.GPJ EARTHTEC.GDT 8/16/17

NO.: TP-4
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes DATE: 07/21117
LOCATION: See Figure 2 ELEVATION: Not Measured
OPERATOR: Blaine Hone Excavation LOGGED BY: J.Balleck
EQUIPMENT: Mini Excavator-
DEPTH TO WATER; INITIAL ¥\ AT COMPLETION ¥: 5t
o " e[ — TEST RESULTS
Depth| 52| O Descrinti | Water | Dry Gravel|Sand|Fines| Oth
(Ft) | 82 @ escription | E| cont. | Dens. | LL | PI r.,ave o" Tes er
0 (0] o |3 (%) (pcf) (%) | (%) | (%) | Tests
L TOPSOIL, lean clay, moist, brown
1 17344
........ :}'\—‘}::.L\:&
2 9 n Poorly Graded GRAVEL, with sand, medium dense to dense
"""" ;’ﬁ, (estimated), moist to wet, gray, cobbles
e
4 B2
........ ROV,
5’% P
& ﬁ( ¥ 4 74 | 25 | 1
8BS
0
7 Dﬂ;
........ e
R
Maximum depth explored approximately 8 feet
I
Ao
W
LAz
L
L4
W18
A6
17
Notes: Groundwater encountered at approximatly 5 feet Tests Key
CBR = California Bearing Ratio
C = Consolidation
R =Resistivity
DS = Direct Shear
SS = Soluble Sulfates
. B = Burnoff
PROJECT NO.: 178750 fali.‘? 2% FIGURE NO.: 7
LT T
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TEST PIT LOG

PROJECT: 26 Acre Property
'CLIENT: Woodside Homes
LOCATION: See Figure 2
OPERATOR: Blaine Hone Excavation

EQUIPMENT: Mini Excavator
DEPTH TO WATER; INITIAL \%:

NO.: TP-3

PROJECT NO.:

DATE:

ELEVATION:
LOGGED BY:

178750
07/2117

Not Measured
J. Balleck

AT COMPLETION ¥: 5ft

o " al TEST RESULTS
£ -
D(g?t)h §§) 2 Description £ V(\:Igrtltter DZ;’; LL | pi |Gravel|Sand|Fines| Other
0' o > 3 (%)' (pcf). | (%) | (%) | (%) | Tests
e TOPSOIL, sitty clay, moist, brown
W
"""" ‘Sandy. Silty CLAY, medium stiff (estimated), moist, brown
2 CL-ML
24 86 |28 7 0 30 | 70 Cc
Silty SAND, medium dense (estimated), moist to wet, brown
26 20 NP | 4 59 | 37
SM !
‘ SILT, medium stiff (estimated), wet, red-brown
I
ML
Lo
L
... gray, organic material ] 27| 4 B
W
Maximum depth explored approximately 11 feet
A2
JA3
L
W8
L6
17
Notes: Groundwater encountered at approximatly 5 feet Tests Key
CBR = California Bearing Ratio
C =Consolidation
R =Resistivity

DS = Direct Shear
SS = Soluble Sulfates
B = Bumoff

PROJECT NO.:

178750

FIGURE NO.:

8
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TEST PIT LOG

NO.: TP-6
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes 7 DATE: 07/21/17
LOCATION: See Figure 2 ELEVATION: Not Measured
OPERATOR: Blaine Hone Excavation LOGGED BY: J. Balleck
EQUIPMENT: Mini Excavator
DEPTH TO WATER; INITIAL Y AT COMPLETION ¥: 6.5ft
£ o ) @ TEST RESULTS
Depth| & @ 2 Description o Water | Dry Gravel|Sand |Fines| Other
Fyl 83| @ P El Cont. | Dens. | LL | PI [ |=8ne|r 1
0 (O] > 8 (%) (pcf) (%) | (%) | (%) | Tests
B TOPSOIL, silty sand, dry, gray
I il ,
""""" SILT with sand, medium stiff (estimated), dry, brown, roots,
pinholes
ML
I g 87 2 24 | 74 C
4 '//// Lean CLAY, medium stiff (estiamted) moist, gray, oxide stains,
"""" / cemented nodules
5 % CL
7/
7 O Silty SAND, medium dense (estimated) wet, gray
19742 Silty CLAY, medium stiff (estimated), wet, brown
L9
CL-ML
210
11 Maximum depth explored approximately 1072 feet
L2
L4
W18
.6
17
Notes: Groundwater encountered at approximatly 6: feet Tests Key ‘
CBR = California Bearing Ratio
C = Consolidation
R = Resistivity
DS = Direct Shear
SS = Soluble Sulfates
B = Bumoff
SN
PROJECT NO.: 178750 f'ﬂ%‘gﬁé FIGURE NO.: 9
g!llﬂ;a -

LOG OF TESTPIT 178750 LOGS.GPJ EARTHTEC.GDT 8/16/17
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TEST PIT LOG

EQUIPMENT: Mini Excavator
DEPTH TO WATER; INITIAL ¥:

'fAILCOMPLETION ¥: 5ft

NO.: TP-7
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes DATE: 07/21117
LOCATION: See Figure 2 ELEVATION: Not Measured
OPERATOR: Blaine Hone Excavation LOGGED BY: J. Balleck

2 o | g TEST RESULTS
£ -

D(Ie:?)h ‘§§) 8 Description : E \g:rt‘?r DZ:\VS e Gravel{Sand |Fines| Other

0' o > 3 (%)' (pcf). (%) | (%) | (%) | Tests

ﬁ i’- TOPSOIL, silty sand, moist, brown

s
""""" SILT, medium stiff (estimated), moist, gray, roots, pinholes
3 ML M 3 [ 74 |15 1 [3]es] ¢
LA

5 wlean CLAY, medium stiff to stiff (estimated), wet, brown to gray
-

... mottled, some cemented nodules
CL

V%

Poorly Graded SAND, medium dense (estimated), wet, gray

17

Maximum depth explored approximately 10 feet

Notes: Groundwater encountered at approximatly 5 feet

Tests Key
CBR = California Bearing Ratio
C  =Consolidation
R =Resistivity
DS = Direct Shear
SS = Soluble Sulfates
B = Bumoff

LOG OF TESTPIT 178750 LOGS.GPJ EARTHTEC.GDT 8/16/17

PROJECT NO.: 178750 | f.l'. T

FIGURE NO.: 10
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NO.: TP-8
PROJECT: 26 Acre Property PROJECT NO.: 178750
CLIENT: Woodside Homes DATE: 07/21117
LOCATION:  See Figure 2 ELEVATION: Not Measured
OPERATOR: Blaine Hone Excavation LOGGED BY: J. Balleck
EQUIPMENT: Mini Excavator
DEPTH TO WATER; INITIAL ¥ AT COMPLETION ¥: 4ft.
) ” TeE—— TEST RESULTS
Depth| & g 2 Description g :Watér Dry , |Gravel|Sand Fineé Other
(Fg-) &4 9 P § C(g)/:\)t |:(Jsgfs) B o b i R
Lo TOPSOIL, sandy:-lean clay, dry, brown :
Silty CLAY, medium stiff to stiff (estimated), moist to wet, dark
2 brown to gray v ' '
K 27 6
4 CL_ML'!
L8
Maximum depth explored approximately 7 feet due to test pit
8 cave in
-
A0,
LA
A2
W13
C
515
(=
8
ol..16...
£
&
8| 17
g Notes: Groundwater encountered at approximatly 4 feet Tests Key
3 CBR = California Bearing Ratio
g C =Consolidation
3 R =Resistivity
3 DS = Direct Shear
c SS =Soluble Sulfates
%’ B = Bumoff
e LTINS, ’
8| PROJECT NO.: 178750 f‘lqﬂ?‘\% FIGURE NO.: 11
S T T
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LEGEND

PROJECT: 26 Acre Property _ DATE: 07/03/17 - 07/21/17
CLIENT: Woodside Homes LOGGED BY: J. Balleck

UNIFIED SOIL CLASSIFICATION SYSTEM

USCS
MAJOR SOIL DIVISIONS SYMBOL TYPICAL SOIL DESCRIPTIONS
; P i
GRAVELS CL&QSI: g&ﬁ;{,}?‘s {f}:‘( GW | Well Graded Gravel, May Contain Sand, Very. Little Fines
firies) RN :
(More than 50% @’ -'| GP |Poorly Graded Gravel, May Contain Sand, Very Little Fines
COARSE of coarse fraction ‘ 2 —
GRAINED retained on No. 4 V\?I‘?GYTEI#ES y q GM | Silty Gravel, May Contain Sand
SOILS Sieve) (More than 12% 5% ——
fines) ,& GC | Clayey Gravel, May Contain Sand
More than 50%
g etaining on NO(.) SANDS C(ILE;:I\:hiﬁI;]BS +1 SW | Well Graded Sand, May Contain Gravel, Very Little Fines
200 Sieve 5 E
) ) (50% or more of fines) SP | Poorly Graded Sand, May Contain Gravel, Very Little Fines
coarse fraction SANDS : ) S
passes No. 4 WITHF[NES '-.- SM Sl]ty Sand, May Contain Gravel
Sieve) (More than 12% T
" fines) SC | Clayey Sand, May Contain Gravel
S ' CL | Lean Clay, Inorganic, May Contain Gravel and/or Sand
ILTS AND CLAYS — -
FINE . ‘ ML | Silt, Inorganic, May Contain Gravel and/or Sand
GRAINED (Liquid Limit less than 50) e
SOILS I ] OL | Organic Silt or Clay, May Contain Gravel and/or Sand
More than 50% ' . i i
gassing 20 (; SILTS AND CLAYS 7. CH Fat Clay, Inorganic, May Contam- Gravel and/or Sand
Sieve - B Il Elastic Si i “ontai
) (Liquid Limit Greater than 50) 1 MH Elastic Silt, Inorganic, Ma?' Contain Gravel and/or Sand
o9 OH | Organic Clay or Silt, May Contain Gravel and/or Sand
4 '
HIGHLY ORGANIC SOILS , w1, { PT | Peat, Primarily Organic Matter
SAMPLER DESCRIPTIONS WATER SYMBOLS
ﬂ SPLIT SPOON SAMPLER y  Water level encountered during
(1 3/8 inch inside diameter) ~ field exploration
E MODIFIED CALIFORNIA SAMPLER
(2 inch outside diameter) y Water level encountered at
m:l SHELBY TUBE ~ completion of field exploration
(3 inch outside diameter)
I:I BLOCK SAMPLE
M BAG/BULK SAMPLE

NOTES: 1. The logs are subject to the limitations, conclusions, and recommendations in this report.
2. Results of tests conducted-on samples recovered are reported on the logs and any applicable graphs.
3. Strata lines on the logs represent approximate boundaries only. Actual transitions may be gradual.
4. In general, USCS symbols shown on the logs are based on visual methods only: actual designations
(based on laboratory tests) may vary.

’ A\’\‘%Er@e
PROJECT NO.: 178750 f.l:n

S
L\ FIGURE NO.: 12
TV
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CONSOLIDATION - SWELL TEST

0 &
) \\\
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c <10 \
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2 -15
-20
-25
0.1 1 10
Pressure (ksf)
Project: 26 Acre Property
Location: B-1
Sample Depth, ft: 7%
Description: Shelby
Soil Type: SILT (ML)
Natural Moisture, %: 28
Dry Density, pcf: 85
Liquid Limit: 26
Plasticity Index: 4
Water Added at: 1 ksf
Percent Collapse: 0.1
€C.EN
PROJECT NO.: 178750 FIGURE NO.: 13
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CONSOLIDATION - SWELL TEST

0 \
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-10 N
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N -15
-20
-25
0.1 1 10
Pressure (ksf)
Project: 26 Acre Property
Location: TP-1
Sample Depth, ft: 3
Description: Block
Soil Type: Sandy Lean CLAY (CL)
Natural Moisture, %: 34
Dry Density; pcf: 77
Liquid Limit: 41
Plasticity Index: 22
Water Added at: 1 ksf
Percent Collapse: 0.2
PROJECT NO.: 178750

G,
ﬁ?‘%" FIGURE NO.: 14
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CONSOLIDATION - SWELL TEST
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Pressure (ksf)
Project: 26°Acre Propérty
Loéation: TP-2
Sample Depth, ft: 3
Description: Block
Soil Type: Sandy Silty CLAY.(CL-ML)
Natural Moisture, %: 26
Dry Density, pcf: 88
Liquid Limit: 24
Plasticity Index: 4
Water Added at: 1 ksf
Percent Collapse: 0.7
<eC.EN
PROJECT NO.: > S FIGURE NO.: 15
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CONSOLIDATION - SWELL TEST
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Pressure {ksf)
Project: 26 Acre Property
Location:. : TP-5
Sample Depth, ft: 2Y;
Description: Block
Soil Type: - Sandy Silty CLAY (CL-ML)
Natural Moisture, %: 24
Dry Density, pcf: 86
Liquid Limit: 28
Plasticity Index: 7
Water Added at: 1 ksf
Percent Collapse: 0.1
“ZGKENG"V%?
PROJECT NO.: 178750 “*“ e, FIGURE NO.: 16
T EAy,
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CONSOLIDATION - SWELL TEST
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Project: 26 Acre Property
_Location: TP:-6
_ izvsé'mpleiDepth, ft: 3
Description: Block
_Soil Type: SILT with sand (ML)
Natural Moisture, %: 9
Dry Density, pcf: 87
Liquid Limit: -
Plasticity Index: -
Water Added at: 1 ksf
Percent Collapse: 1.9
“(ec ENGI,\%
PROJECT NO.: 178750 f LR FIGURE NO.: 17
L ‘.}
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CONSOLIDATION - SWELL TEST
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Project: 26 Acre Prbperty
Location: | TP-7
Sample Depth, ft: 2%
Description: Block
Soil Type: SILT (ML)
Natural' Moisture, %: 23
Dry Density, pcf: 74
Liquid Limit: 31
Plasticity Index: 5
Water Added at: 1 ksf
Percent Collapse:. 3.6
(€C ENG,,
PROJECT NO.: 178750 f‘»"“l“‘%% FIGURE NO.: 18
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Timpview Analytical Laboratories

A Chemtech-Ford, Inc. Affiliate
1384 West 130 South Orem, UT 84058 (801) 229-2282

TIMPVIEW ANALYTICAL

LABORATORIES

Certificate of Analysis

Earthtec Testing & Engineering Work Order #: 17G1276
Caleb Alired PO# | Project Name: 178750
1497W40 S Receipt: 7/26/17 14:50
Lindon, UT 84042 Batch Temp °C: 25.0

DW System #: Date Reported: 8/1/2017

Sample Name: B-1@25

Collected: 7/3/17 10:00 Matrix: Solid Collected By: Client
Analysis
Parameter Lab 1D # Method Date / Time Result Units RL Flags
Sulfate, Soluble (IC) 17G1276-01 EPA 300.0 7128/17 107 mg/kg dry 12
Total Solids 17G1276-01 SM 2540G 7/28/17 80.8 % 0.1 SPH
Comment:

Reviewed by: W

Joyce ‘A,pple‘éate, Project Managu

Flag Legend
SPH = Sample submitted past method specified holding time.

ENT 8993:2023 Pq 89 of 181

Analyses presented in this report were performed in accordance with the National Environmental Laboratory Accreditation Program by
a Chemtech-Ford affiliate company, except where otherwise noted.

A www.ChemtechFord.com Affiliate Order 17G1276 Page 1 of 2
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P
Q'S Y, 1497 West 40 South 3662 West 2100 South 1596 W. 2650 S. #108
Uy . ‘1 Lindon, Utah - 84042  Salt Lake City, Utah - 84120  Ogden, Utah - 84401
[T 1T\ W Phone (801) 225-5711  Phone (801) 787-9138 Phone (801) 399-9516

May 25, 2018

Woodside Homes

Attention: Mr. Garrett Seely
460 West 50 North, Suite 200
Salt Lake, UT 84101

Re: Addendum 1

26 Acre Property .
1000 South 400 West ENT B993:2023 PG 90 of 181

American Fork, Utah
Job No: 178750

Mr. Seely:
This letter is an addendum to Section 10.2 Strip/Spread Footings recommendations in the

geotechnical study'. The study was completed on September 26, 2017 on the 26 Acre Property
located in American Fork, Utah.

Based upon updated structural loads provided to us in a memo by Mr. Jacob Ballard with Acute
Engineering, Inc. on May 22, 2018, we understand that the structural loads will have a maximum
bearing wall load of 2,600 Ibs/ft, a maximum column load of 23,000 Ibs, and a maximum floor slab
load of 50 psf. Based upon the updated structural loads, we recommend that conventional strip
and spread foundations be constructed entirely on firm, undisturbed, uniform, non-porous, non-
organic, native soils (ie. completely on clay soils, or completely on sand soils, etc.), or entirely on
a minimum of 12 inches of properly placed, compacted, and tested structural fill extending to firm,
undisturbed, uniform, non-porous, non-organic, native soils. All other recommendations
presented in the referenced report remains valid and shall be followed.

The information presented in this addendum applies to the same general conditions in the
geotechnical report. The information and recommendations presented in this letter were
conducted within the limits prescribed by our client, with the usual thoroughness and competence
of the engineering profession in this area at this time. No warranty or representation is intended
in our proposals, contracts, reports, or letters.

1 Geotechnical Study - Revised, 26 Acre Property, 1000 South 400 West, American Fork, Utah, Earthtec Engineering
Project No. 178750, September 26, 2017.

Professional Engineering Services ~ i g -~ Studies ~ ~ Special ion / Testing ~ Non-Destructive Examination ~ Failure Analysis




Addendum 1 Page 2
26 Acre Property

1000:South 400 West

American Fork, Utah

Job No: 178750

questions or be of further service, please call.

Respectfully;
EARTHTEC ENGINEERING

oy AN

“ s’ 27 "’4
yA. Mitchell, P.E. Calebslef‘ed‘Pﬂj
Senior Geotechnical Engineer Project Eng; lnege:r

TM/ca

ENT B293:2023 P6 91 of 181

"f..lll‘

- i i ing ~ gic Studles ~ Code Inspections ~ Special Inspection / Testing. ~ Non-Destructive Examination ~ Failure Analysis
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1497 West 40 South 840 West 1700 South #10 1596 W. 2650 S. #108
Uy . Lindon, Utah - 84042  Salt Lake City, Utah - 84104  Ogden, Utah - 84401
. ‘ Q Phone (801) 225-5711  Phone (801) 787-9138 Phone (801) 399-9516

August 25, 2020

Woodside Homes of Utah
460 West 50 South, Suite 300
Salt Lake City, UT 84101

Re: Response to Review
American Fork Property and 26 Acre Property
700 South 400 West and 1000 South 400 West
American Fork, Utah-:
Job No: 169273 and 178750

Gentlemen:

This letter is a response to the review by CMT, dated July 31, 2020, of our geotechnical reports*-?
completed in 2017. In-addition, an addendum? to 178750 was completed on May 25, 2018.

2. The strength of eX|st|ng soils, bearing capacity of supporting soils, soil settlement
estimates, and lateral reS|stance/pressures were- addressed ‘but. were. not_substantiated; we
request that calculations_for. ‘settlement, beannq capacity_ (mcludlnq .any - graphs - used _in
determining. consolidation .coefficients) and :lateral pressures/iateral’ resnstance be provided for
review. CMT previously provided a review (and recommended*approval —see letter dated July
19, 2019) of the pavement sections presented in the first referenced report. A pavement section
was also provided for residential/local streets in the second referenced report, which does not
meet the minimum values required in Sensitive Lands Ordinance areas (see Section 13.1 of the
city’s Standards and Specifications).

The calculations used for the settlement and bearing capacity, are included at the end of
this letter. The structures on this project will be slab-on- grade therefore; lateral pressures
are not required. Consolidation graphs can be found in the referenced reports.

Pavement sections should meet the minimum values as required by the city or the
referenced report, whichever is greater.

3. Groundwater levels that may affect the development were addressed, including potential
groundwater fluctuations and installing subdrain systems if floor slabs will be placed below the
ground surface. However, an estimated depth of high groundwater level (or snmrlar discussion)
was not provided, per item 3 of Section 4-2- .2 of the Ordinance.

Groundwater was encotintered at 6 to 9 feet below the ‘existing. ground surface in the
explorations in Earthtec Job No. 169273 and 4 to 6 feet below the existing ground

' Geotechnical Study, American Fork Property, 700 South 400 West, American Fork, Utah, Earthtec Engineering,
Project No.169273, January 11, 2017.

2 Geotechnical Study-Revised, 26 Acre Property, 1000 South 400 West, American Fork, Utah, Earthtec Engineering,
Project No.178750, September 26, 2017.

3 Addendum 1, 26 Acre Property, 1000 South 400 West, American Fork, Utah, Earthtec Engineering, Project
No.178750, May 25, 2018.

| A\ S5,
f.'.' ASYs:

Professional Engineering Services ~ Geotachnical Englneering ~ Geologic Studies ~ Code ~ Special Insp I Testing ~ -Non-Destructive Examination' ~ Failure Analysis




Response to Review Page 2
American Fork Property and 26 Acre Property

700 South 400 West and 1000 South 400 West. ENT 8B993:2023 P6 93 of 181
American Fork, Utah

Job No: 169273 and 178750

surface in the explorations in Earthtec Job No. 178750. No evidence of higher
groundwater levels was observed in the soils. In Earthtec Job No. 178750, oxide stains
were observed in TP-6 at 3V feet below the existing ground surface. We understand that
the structures will be siab-on-grade. Therefore floor slabs will not be placed below the
ground surface.

General Conditions

The information presented in this letter applies only to the soils encountered during the field
investigation on the subject site. It should be noted that Earthtec Engineering was not involved
with the selection of the foundation system being used, surface drainage control, floor slab design
and construction, backfill compaction requirements against foundation walls, mass grading of the
site, or any other aspect of the building construction. Site grading activities completed in other
areas such as driveways, sidewalks, or detached structures, were not observed during this site
visit, are outside of the scope of our work and are not addressed- in this letter. The observations
and recommendations presented in this letter were conducted wuthln the limits prescnbed by our
client, with the usual thoroughness and competence of the englneerlng profession in this area at
this time. No warranty or representation is intended in our proposals, contracts, reports, or letters.

Closure
We appreciate the opportunlty of providing our services on thls pro‘
questions or be of further service, please call. 7

Respectfully;
EARTHTEC ENGINEERING

Jergmy A. aIIeck E.LT. ) .
Staff Engineer Senlor Geotechnlcal Engineer

JB/tm
Attachments:

Settlement Calculations
Bearing Capacity Calculations

\«\ \\¢
“ )
f.t e’

Professional Engineering Services ~ Geotechnical Enginearing ~. Geologic Studies ~ Code i p ~ Special 1Testing ~ Non-Oestructive Examination ~ Failure Analysis




169273 Settlement--Footings
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SETTLEMENT OF FOOTINGS |
Project:jAmerican Fork Property TP-2
B:| 3.33333|feet (width or diameter) =| 1.666667|ft (1/2 width/dia)
L: 25|feet (length) 1= 12.5|ft (1/2 length)

foot. depth: 2.5|feet Spread Load, k: 30

unit weight:|  110.08|pcf (above footing depth) Strip Load k: 5
allowable g: 1500|psf [

footing type: 1|(1=strip,2&3=square/rect.,4=circular)

41(4 for center, 1 for corner of square/rect.)

water depth: 12|feet '
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.! Avg.|
Soil type C. C,'|press..a.'(psf) OCR (pch) (%)| depth (ft)] OCR
Fill 0.001] 0.000125 135 : 0.0 1.00
CL-ML 0.074 _0.001 1300 110.08 0.7 0.5 3.56
GP-GM 0.02 0.0025 130] . 2.8 1.00
CL-ML 0.074 0.001 1300 110.08 0.7 4.0 1.72
CL 0.076 0.008 2000 117.5 0.1 17.5( 1.30

STRIP FOOTINGS...
Below ftg. Increased| avg. ovrbn.| incremnt.|: Collapse| ~ Total

Soil Type depth (ft) Influence|Stress (psf){ press.(psf)| Sett. (in.)| Sett. (in.)| Set. (in.)
Fill , 0 ~0.000 .0.0 275.2 0.000| - 0.000 0.00
CL-ML 0.5 0.990 1484.5 330.2 0.068| 0.042 0.11
GP-GM 1.5 0.850 1275.0 460.2 0.138 0.000 0.25[
GP-GM 2.5 0.668 1002.2 590.2 0.103 0.000 0.35
GP-GM 2.75 0.629 943.6 622.7 0.024 0.000 0.38
CL-ML 3.75 0.503] . 753.8 732.8 0.055° 0.084 0.51
CL-ML 4 0.477 716.0 760.3 0.013[.  0.021 0.55
CL 5 0.396 593.7 877.8 0.022]- 0.012 0.58
CL 6 0.337 505.0 995.3 0.017 0.012 0.61
CL 7 0.292 438.4 1112.8 0.014] . 0.012 0.64[<---2B
CL 8 0.258 386.8] . 1230.3] ~ 0.011 0.012 0.66
CL 9 0.231 345.8 1347.8 0.010]  0.012 0.68
CL 10 0.208 312.6 1434.1 0.008 0.012 0.70
CL 11 0.190 285.0 1489.2 - 0.007[. ~ 0.012 0.72
CL 12 0.175 261.9 1544.3 0.007} ..0.012 0.74
CL 13 0.161 242.2 .1599.4 0.006 0.012 0.76
CL 14 -0.150 225.2 1654.5]  0.005(  0.012 0.78
CL 15 0.140 210.5 1709.6 0.005| 0.012]" 0.79
CL 16 0:132 197.5 1764.7 0.004 0.012 0.81
CL 17 0.124 186.1 1819.8 0.039 0.012 0.86
CL 17.5 0.121 180.8 .1847.4 0.018]  0.006 0.88

Page 1
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169273 Settlement--Footings

SETTLEMENT OF FOOTINGS |
Project:|American Fork Property TP-3
B:| 4.47214[feet (width or diameter) =| 2.236068\ft (1/2 width/dia)
L:| 4.47214|feet (length) | =| 2.236068|ft (1/2 length)
foot. depth: 2.5|feet Spread Load, k: 30
unit weight: 95.14]pcf (above footing depth) ' Strip Load, k: 5
allowable g: 1500|psf
footing type: 2|(1=strip,28&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth: 8|feet
DEFINE SOIL PROFILE: preconsol Density[ Collapse| Below ftg.| Avg.|
Soil type C. C/ |press.,o . (psf) OCR . (pch) (%)| depth (ft)| OCR
Fill , 0.001] 0:.000125 - 135 1.5] 1.00
CL-ML 0.172 0.017 1500 95.14 0.7 25| 255
SM 0.02 0.0025 91 0.2 12.5] 1.00

SQUARE/RECTANGULAR FOOTINGS (BoussinesqiMeth'o'd).'..

Below ftg. | Increased| avg. ovrbn.| Incremnt.| Collapse Total
"1Soil Type depth (ft)]  Influence|Stress (psf)| press.(psf)| Sett. (in.)| Sett. (in.)| Set. (in.)
Fill 1] 0.947 1420.6 372.9 0.008(. - 0.000 0.01
Fill 1.5 0.861]  1291.2 440.4 0.004} - . 0.000 0.01
CL-ML 2.5 0.644 966.2 535.5 0.092 -0.084( 0.19
SM 3.5 0461]  691.6 626.5 0.078 0.024 0.29}
SM 4.5 0.333 499.8 717.5 0.055| 0.024 0.37
SM 5.5 0.247 370.8 808.5 0.039 0.024 0.43
SM 6.5 0.189 283.0 . 8371 0.030 0.024 0.49
SM 7.5 0.148 221.7 865.7 0.024 0.024 0.53
SM 8.5 0.118 177.7 894.3 0.019 0.024 0.58
SM 9.5 0.097 145.3 922.9 0.015 0.024 0.62|<---2B
SM 10.5 0.081 120.8 951.5 0.012 0.024 0.65
SM 115 0.068 101.9 980.1 0.010 0.024 0.69
SM 12.5 0.058 87.0 1008.7 0.009] 0.024 0.72
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178750 Settlement--Footings

ENT

B8993:2023 PG 96 of 181

SETTLEMENT OF FOOTINGS
Project: (26 Acre AF Property
B:| 3.91578|feet (width or diameter) b= 1.95789|ft (1/2 width/dia)
L:| 3.91578|feet (length) I=| 1.95789|ft (1/2 length)

foot. depth: 2.5|feet Spread Load,k: 23

uhit weight: 115|pcf (above footing depth) Strip Load,k: 2.6
allowable g: 1500{psf

footing type: 2|(1=strip,2&3=square/rect.,4=circular)

4|{(4 for center, 1 for corner of square/rect.)

water depth: 6.5(feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.
Soil type C'| . C/'|press.,o.'(psf) OCR (pcH| ~  (%)| depth (ft)| OCR
Fill 0.001f 0.000125 135 1.5 1.00
SM 0.02]" 0.0025 115 1.0/ 1.00
CL 0.162 0.015|. 2500 103.18 0.2 4.0 3.92
ML 0.096 0.01 900 108.8 0.1 12.5( 0.9

SQUARE/RECTANGULAR FOOTINGS (Boussinesq Method)..._
Below ftg. Increased| avg. ovrbn.| Incremnt.|” Collapse Total

Soil Type depth (ft)| . Influence{Stress(psf)| press.(psf)| Sett. (in.)| Sett. (in.)] Set. (in.)
Fill 1 0.926] - 1389.1 422.5 0.008| -0.000 0.01
SM 1 0.000 0.0 422.5 0.000|.- 0.000 0.01
CL 2 0.690 1035.6 525.7 0.085|  0.024 0.12
CL 3 0.473 708.9 628.9 0.059}  0.024 0.20
CL 4 0.326 '489.2 732.0 0.040 -0.024 0.26
ML 5 0.233 349.5 778.4 0.120] . 0.012 0.40
ML 6 0.173 258.9 824.8 * 0.137| . 0.012 0.54
ML 7 0.132 198.2 - 871.2 0.103{. - 0.012 0.66
ML 8 0.104 156.0 917.6 0.079] = 0.012 0.75|<--—-2B
ML 9 0.084 125.6) . 964.0 0.061[ .0.012 0.82
ML 10[ 0.069 103.2 1010.4) 0.049(  0.012 0.88
ML 11 0.057 86.2 1056.8 0.039] - 0.012 0.94
ML 12{ 0.049( =~ 73.0 1103.2 0.032]° 0.012 0.98
ML 12.5 0.045 67.5 1126.4 0.015 0.006 1.00
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178750 Settlement--Footings
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SETTLEMENT OF FOOTINGS
Project:|26 Acre AF Property
B:[ 3.91578|feet (width or diameter) b= 1.95789|ft (1/2 width/dia)
L:| 3.91578|feet (length) 1= 1.95789i|ft (1/2 length)

foot. depth: 2.5|feet Spread Load,k: 23

unit weight:|  103.18|pcf (above footing depth) "~ Strip Load,k: 26
allowable q: 1500] psf

footing type: 3|(1=strip,2&3=square/rect.,4=circular)

4{(4 for center, -1 for corner of square/rect.)

water depth: 5 feet
DEFINE SOIL PROFILE: preconsol Density CoIIapse Bélow ftg.| Avg.
Soil type C. C. |press..c.'(psf) OCR (pcH| (%) depth (ft)] OCR
Fill 0.001] 0 000125 ‘ 135 0.0/ 1.00
CL 0.162 0.015 2500 103.18 0.2 9.5 3.64

SQUAREIRECTANGULAR FOOTINGS (Westergard Method)
Below fig. - Increased| avg. ovrbn.| Incremnt.| Collapse Total

Soil Type depth (ft)| Inﬂuence Stress (psf)| press.(psf) Sett (in)j. Sett (in.)] Set.(in.)
Fill 0l - -0.000] - 0.0 258.0 0.000}+ 0.000 0.00
CL 14 0:816] 12234 361.1 0.116] .  0.024] 0.14| -
CL 2 0.649| 973.6 464.3 0.088 0.024 0.25
CL 3 0.511 765.9 - 536.3 0.069] 0.024 0.35
CL 4| . .0.402 602.3 - 5771 0:056 0.024/| - 0.43
CL 5 .0.318] -~ 477.2 617.9 0.045| - 0.024]| - 0.49
CL 6] " 0.255] - 3824 - 658.6] 0.036]- 0.024) 0.55
CL 7] - 0.207 3105 699.4 0.029( .0.024 0.61
CL 8] 0.170 ‘2555 740.2 0.023]- 0.024 0.65|<---2B
CL 9]  0.142] ..- 2129} 781.0 0.019]: - 0.024| - 0.70
CL 9.5 0.130]- 1953 801.4 0.009 0.72

0.012
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SETTLEMENT OF FOOTINGS .
Project:| 26 Acre AF Property
B:| 3.91578|feet (width or diameter) b =| 1.95789|ft (1/2 width/dia)
L:| 3.91578|feet (length) I=] 1.95789|ft (1/2 length)

foot. depth: 2.5|feet Spread Load,k: 23

unit weight: 111|pcf (above footing depth) Strip Load,k: 26

allowable g: 1500|psf

footing type: 3|(1=strip,2&3=square/rect. 4=circular)

' 4|(4 for center, 1 for corner of square/rect.)

water depth: 5|feet ’
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| -Avg.
Soil type c.| C,|press..c(psh) OCR (pch) “(%)| depth ()] OCR
Fill 0.001 0.000125]. - 135 0.0] 1.00
CL-ML 0.091 0.009 2000 111 0.7]. 9.5 2.76

SQUARE/RECTANGULAR FOOTINGS (Westergard:Method)...
Belowftg.l | Increased| avg:ovrbn.[Incremnti| .Collapse Total

Soil Type depth.(ft)| Influence|Stress (psf)| préss.(psf)| Sett. (in.)] Sett. (in.)]. Set. (in.}|
Fill 0 '0.000] - 0.0 277.5 0.000(- "~ 0.000 0.00
CL-ML 1 0.816 1223.4 . 388.5 0.067] 0.084 0.15
CL-ML 2 0.649 973.6 499.5 0.051]" 0.084 0.29
CL-ML 3 0.511 765.9 579.3 0.040[- 0.084 0.41
CL-ML 4] 0.402 602.3 627.9 0.032|. 0.084 0.52
CL-ML 5 0.318 477.2 676.5( 0.025[ - " 0.084 0.63
CL-ML 6] 0.255 382.4 725.1 0.020{: 0.084 0.74
CL-ML 7 0.207 -310.5 773.7 0.016/ = 0.084} 0.84
CL-ML 8| 0.170 255.5 822.3 0.013|. ~ 0.084 .0.93|<---2B
CL-ML 9 0.142 212.9|. 870.9 0.010}-" - 0.084 1.03
CL-ML 9.5 0.130 195.3 895.2 - 0.042] 1.07

0.005
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SETTLEMENT OF FOOTINGS
Project:[26 Acre AF Property
B:| 3.91578|feet (width or diameter) b=| 1.95789|ft (1/2 width/dia)
L:| 3.91578|feet (length) =] 1.95789|ft(1/2 length)
foot. depth: 2.5|feet Spread Load k: 23
unit weight:|  106.64|pcf (above footing depth) Strip Load,k: 2.6
allowable g: 1500|psf
footing type: 2|(1=strip,2&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth: 5lfeet
DEFINE SOIL PROFILE: ._preconsol Density| Collapse|Below ftg.| Avg.
Soil type C.|. C,'|press. o (psf) OCR (pcf) (%)| depth (ft)| OCR
Fil 0.001] ~ 0.000125| 135 1.5] 1.00
CL-ML 0.053| 0.005 2000 106.64 0.1 0.5 4.11
SM 0.02 0.0025 110 . 35| 1.00
ML 0.096 0.01 900 110 - 0.1 12.5{ 0.98
SQUARE/RECTANGULAR FOOTINGS (Boussmesq Method)...
~ |Below ftg. Increased| avg: ovrbn. Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett.(in?)| Sett. (in.)| Set. (in.)
Fill 1 0.926] °  1389.1 401.6 0.008[ ° '0.000 0.01
Fill 1.5 0.816 1224.3 469.1 0.003} - .0.000 0.01
CL-ML 1.5 0.000 0.0 469.1 0.000| - 0.000 0.01
SM 2.5 0.573 859.0 579.1 0.095 0.000 0.11
SM 3.5 0.391 586.8 626.7 0.069 0.000 0.17
ML 4.5 0.274 411.6 674.3 0.109 0.012 0.30
ML 5.5 0.200 299.5 721.9 0.075] © 0.012 0.38
ML 6.5 0.150 225.7 769.5 0.058 0.012 0.45
ML 7.5 0.117 175.3 817.1 0.054 0.012 0.52
ML 8.5 0.093| 139.6 864.7 0.075 0.012 0.61|<---2B
ML 9.5 0.076 113.6 - 912.3 0.059 0.012 0.68
ML 10.5 0.063 94.1 959.9 .0.047 0.012[ 0.74
ML 11.5 0.053 79.2 1007.5 0.038 0.012 0.79
ML 12.5 0.045 67.5 1055.1 0.031 0.012 0.83
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SETTLEMENT OF FOOTINGS
Project:|26 Acre AF Property
B:| 3.91578|feet (width or diameter) b= 1.95789|ft (1/2 width/dia)
L:| 3.91578|feet (length) =] 1.95789|ft (1/2 length)
foot. depth: 2.5|feet Spread Load,k: 23
unit weight: _ 94.3|pcf (above footing depth) Strip Load,k:}| 2.6
allowable g: 1500|psf [
footing type: 3|(1=strip,2&3=square/rect.,4=circular)
.‘ 4|(4 for center, 1 for corner of square/rect.)
water depth: 6.5/feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.|
Soil type C C, [press..o.(psf) OCR (pcf) ~ (%)| depth (ft)]-OCR
Fill 0.001] 0.000125 135 0.0] 1.00
ML 0.113 0.006 2300 94.3 1.9 1.0/ 5.98
CL 0.162 0.015] 2500 103.5]. 0.2 4.0] 4.26
SM 0.02 0.0025| 115( 55 1.00
CL-ML 0.053 0.005 2000 107 0.1 12.5[ 2.05
SQUARE/RECTANGULAR FOOTINGS (Westergard Method)...
Below fig. .| Increased| avg. ovrbn.| Incremnt.|  Collapse Total
Soil Type “depth (ft)]  Influence|Stréss (psf)| press.(psf)| Sett. (in.)}: Sett. (in.)| Set. (in.)
AFill 0 0:000{ 0.0 235.8 0.000] ~ 0.000 0.00
ML 1 0.744 1115.4 330.1 0.046] 0.228 0.27
CL. 2 0.649 973.6 433.6 0.092]  0.024 0.39
CL 3 - 0.511 765.9 537.1 0.069| .- 0.024 0.48
CL 4f- 0.402 602.3 640.6 0.052]  0.024 0.56
SM 5 0.204 306.1 693.2 0.038 0.000 0.60
SM 5.5 0.178 266.5 719.5 0.016 0.000 0.61
CL-ML 6.5 0.229 344.0 764.1 0.010 0.012 0.64
CL-ML 7.5 0.187 281.2 808.7 0.008[  0.012 0.66
CL-ML 8.5 . 0.155 232.9 . 853.3 0.006] 0.012] - 0.67|<---2B
CL-ML 9.5 0.130 195.3 897.9 0.005 0.012 0.69
CL-ML 10.5 0.110 165.7 942.5 0.004 0.012 0.71
CL-ML 11.5 0.095 142.0 -987.1 0.004 0.012}" 0.72
CL-ML 12.5 0.082 122.9 1031.7 0.003 0.012 0.74
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178750 Settlement--Footings

SETTLEMENT OF FOOTINGS
Project:{26 Acre AF Property
B:| 3.91578|feet (width or diameter) b={ 1.95789|ft (1/2 width/dia)
L:] 3.91578|feet (length) I=| 1.95789|ft (1/2 length)

foot. depth: 4.5/feet Spread Load,k: 23

unit weight: 91.02|pcf (above footing depth) Strip Load,k: 26
allowable g: 1500|psf |

footing type: 2{(1=strip,2&3=square/rect.,4=circular)

4|(4 for céntér, 1-for corner of square/rect.)

water depth: 4 .5|feet '
DEFINE SOIL PROFILE: preconsol Density| .Collapse| Below ftg.| Avg.
Soil type C.| C, |press. .. (psf) OCR (pch| (%)|" depth (f)] OCR
Fill 0.001] 0.000125{ ° 135 - 0.0 1:00
ML 0.185 ~ 0.011 1000 91.02 3.6 0.0|] 2.33
CL 0.162 0.015 2500 ' 1035 - 02 45| 4.08
SP 0.02 0.0025|- _ 115] . . 10.5/ 1.00

SQUARE/RECTANGULAR FOOTINGS (Boussinesq. Méthod)...
Below ftg. __Increased| avg. ovrbn.| Incremint’|- Collapse|  Total

Soil Type depth (ft)] Influence|Stress (psf)| press.(psf)| Sett. (in.)| Sett. (in.)} Set. (in.)
Fill 0 0.000 0.0 °~ 4096 0.000|- 0.000 0.00
ML 0 0.000 00|  409.6 0.000]. 0.000 0.00
CL 1 0.926 1389.1] . 450.7 0.110]. 0.024 0.13
CL 2 0.690]  1035.6 491.8 0.089| - 0.024 0.25
CL 3| 0.473) 708.9 532.9 0.066[-- 0.024]  0.34
CL 4 0.326 4892 574.0 0.048|  0.024 0.41
CL 45| - 0.274 411.6 594.5 0.021] - 0.012 0.44
SP 5.5] 0.200 299.5 647.1 0.040(. 0.000 0.48
SP 6.5 0.150| -~ 225.7 699.7 0.029(- 0.000 0.51
SP 7.5 0.117 175.3 - 752.3 0.022 0.000 0.53
SP 8.5 0.093 139.6 ' 804.9 0.017 0.000 0.55|<---2B
SP 9.5 0.076 113.6 - 857.5 0.013f . 0.000 0.56
SP 10.5 0.063 94.1 910.1 0.010 0.000 0.57
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Project: American Fork Property - - 8/21/2020 .
Job No. 169273 ]
Bearing Capacity after Meyerhoff'
Allowable Bearing Pressure, qq = (cN¢$.d. + YDNgs dg + 0.5yBN,s,d,r, J/(F.S.) < q
Friction Angle, ¢ = 28|degrees Ng= 147 =e"™™tan’(45+4/2)
Cohesion,c=|  O|psf N.= 258 =(N,-1)cotd
Effective Unit Weight, y=|  110{pcf = 17.3 kN/m2 Ng= 112 =(Ng-1)tan(1.4¢)
Longest Wall Footing Length, L =| 251t = 76 m Ko= 2.8 =tan(45+¢/2)
Bearing Pressure Limit, q, = 2|ksf = 0.1 mPa
FS.=|- .30 I:lshaded areas indicate input values
SUMMARY TABLES, -
Allowable Wall Footing Bearing Capacity, qq - ksf

Footing | Structural Fill T ' Width = ft~ -

Depth, D - ft| Depth, D,- ft| 1.50 1.67 1.83 200 . 250 3.00 350  4.00 4.50 5.00
1.00 0.00 096 099 1.02 1.05 1.15 1:26° . 1.37 1.48 1.59 1.71

. 2.50 0.00 “2.00 2.00 2.00 2.00 2.00 2.0Q 2.00 2.00 2.00 2.00
1.00 200 | 241 235 2.30 2.27 2.24 227 2.32 2.40 248 2.58
2.50 - 2.00 5.04 475 452 432 3.89 3:60- 3.39 3.24 3.12 3.02

- Allowable Square Column Footing Bearing Capacity, g - ksf
Footing  [Structural Fill_. : Width-ft =~ .

Depth, D - ft| Depth, D; - ft|* 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 -6.50 7.00
1.00 000 | 143 156  1.68 1.81 1.94° = 2.00 2.00 2.00 2.00 2.00
2.50 0.00 2.00 2.00 2.00 200 = 2.00 2.00 2.00 2.00 2.00 2.00
1.00 2.00 - 4.64 432 415 407 4.04 3.92 3.72 3.56 342 3.31
2.50 200 | 648 - 556 4.94 4.50 417 - 3.92 3.72 3.56 342 3.31

1Bowles, Jose'ph ‘E.; Foundation Analyses and Design; McGraw-HiII} 1988; pgs: 187-196 '
using Bowles bearing capacity r’educﬁon method (r, = 1- 0.25 log (B/6), B>6 ft.).
: Wall (Strip).Footing
Width, B =] 150 167 1.83 2.00 ~2.50 . 300 - 3.50 4.00 4.50 500
— s.=| 1.03 1.04 1.04 1.04 106 107  1.08 1.09 1.10 111
=85 1.02 102 - 1.02 1.02 1.03 £ 103. . 104 1.04 1.05 1.06
Depth, D = 1 ’ A
d.=| 122 1.20 1.18 117 1.13 1.11 1.10 1.08 1.07 1.07
d.=d,=| 1.1 1.10 1.09 1.08 1.07 1.06 1.05 1.04 1.04 1.03
r.=| - 1.00 1.00 1.00 1.00 1.00 1:00 1.00 1.00 1.00 1.00
Q=] 29 3.0 31 32 a5 ~38 4.1 44 48 5.1
u=| 10 1.0 1.0 1.1 1.2 13 14 1.5 1.6 1.7
Depth, D = 25 T : -
d.=| 155 1.50 1.45 1.42 1.33 *1.28 1.24 1.21 1.18 117
d.=d,=| 1.28 1.25 1.23 1.2 117 1.44 1.12 1.10 1.09 1.08
r.=| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Qu=| 65 6.5 6.5 6.5 6.7 6.9 72 75 7.8 8.1
Qu=| 22 2.2 22 2.2 22 . u23 24 25 2.6 27
§ Square Column Footingii™s ™ >~ - . i
Width, B=] 2.50 3.00 3.50 4.00 4.50 500. - 550  6.00 6.50 7.00
Depth,D=| 1.00
d.=[ 113 1.11 1.10 1.08 1.07 1.07 1.06 1.06 1.05 1.05
d.=d,=| 107 1.06 1.05 1.04 1.04 1.03 1.03 1.03 1.03 1.02
r,=| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.98
qum=| 43 47 5.0 54 58 6.2 6.6 7.0 73 7.7
Qu=| 14 1.6 17 1.8 1.9 2.1 22 2.3 24 2.6
Depth, D=} 25
d.=| 1.33 1.28 1.24 1.21 1.18 1.17 1.15 1.14 1.13 1.12
do=d,=| 1.7 1.14 1.12 1.10 1.09 1.08 1.08 1.07 1.06 1.06
r,=| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.98
= 83 8.6 8.9 9.2 9.5 9.9 10.2 10.6 10.9 1.2
Qu=] 28 29 3.0 3.1 3.2 33 34 35 3.6 37
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Project: 26 Acre Property 8/21/2020
Job No. 178750
Bearing Capacity after Meyerhoff’
Allowable Bearing Pressure, g = (¢N S.d. + YDNs.d, + 0.5yBN,s,d,r J/(F.S.) < q
Friction Angle, ¢ = 30|degrees . Ng= 184 = ™" han’(45+4/2)
Cohesion, ¢ =| . 0|psf Ne= 301 =(Ng-1)coté
Effective Unit Weight, y=| . 110|pcf = 17.3  kN/m2 Ng= 157 =(Ng- 1)tan(1.4¢)
Longest Wall Footing Length, L = 251t = 76 m Ko= 3.0 =tan“(45+¢/2)
Bearing Pressure Limit, q, = 2{ksf = 0.1 mPa )
FS.=|- 3.0 I:lShaded areas indicate input values
SUMMARY TABLES
Allowable Wall Footing Bearing Capacity, qq - ksf
Footing | Structural Fill| Width -ft =

Depth, D - ft| Depth, D;- ft| 150 . 1.67 1.83 200 . 250 3.00 350 400 4.50 5.00
1.00 0.00 1.26 1.30 1.34 1.39 1.53 1.68 1.84 1.99 2.00 2.00

- 2.50 0.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
1.00 200 | 3.16 3.08 3.04 3.00 298 3.03 312 3.23 3.12 3.02
2.50 2.00 504 475 . 452 4.32 389. 360 339, 324 3.12 3.02

o Allowable Square Column Footing Bearing Capacity, g - ksf
Footing Structural Fill ' Width - ft .

Depth, D - ft| Depth, D;- ft|* 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 :6.50 7.00
1.00 0.00 1.94 2.00 2.00 2:00 2.00 2.00 . 200 2.00 2.00 2.00
2.50 0.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
1.00 2.00 6.27 5.56 494 450 417 3.92 3.72 3.56 342 3.31
2.50 2.00 6.48 5.56 4.94 4.50 417 3.92 3.72 3.56 3.42 3.31

1Bowles, Joseph E.; Foundatiqn Analyses and Desfgn; McGra_w-{-'{illl; 1988; pgs: 187-196
using Bowles bearing capacity reduction method (r., =1-0.25log (B/6), B2 6 ft.).
Wall (Strip) Footing v
Width, B=]  1.50 1.67 1.83 2.00 250 — 300 3:50 4.00 4.50 5.00
s.=| 1.04 1.04 1.04 1.05 1.06 1.07, - 108 1.10 111 112
s=8,=| . 102 1.02 1.02 1.02 1.03 1.04 1.04 1.05 1.05 1.06
Depth, D = 1 ) L
d.=| 123 1.21 1.19 1.7 1.14 1.12 1.10 1.09 1.08 1.07
d.=d,=| 1.12 1.10 1.09 1.09 1.07 1.06 1.05 1.04 1.04 1.03
r.=[ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Qu=| 38 3.9 40 42 4.6 5.1 5.5 6.0 6.5 6.9
=l 13 1.3 1.3 1.4 1.5 17 1.8 20 .22 2.3
Depth, D = 2.5 '
d.=| 158 1.52 1.47 1.43 1.35 1.29 1.25 1.22 1.19 1.17
d.=d,=| 1.29 1.26 1.24 1.22 1.17 1.14 1.12 1.11 1.10 1.09
r.=] 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
qu=| .83 8.3 8.4 8.5 8.7 9.1 9.5 9.9 10.3 10.8
Qu=| .28 2.8 2.8 2.8 29 : 3.0 32 33 3.4 36
- - Square Column Footing .« b T
Width, B =] 2.50 3.00 3.50 4.00 450~ 500 5.50 6.00 6.50 7.00
Depth, D.= 1.00 ’
d.=| 1.4 1.12 1.10 1.09 1.08 1.07 1.06 1.06 1.05 1.05
d.=d,=| 1.07 1.06 1.05 1.04 1.04 1.03 1.03 1.03 1.03 1.02
r,=| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.98
au=| 68 6.3 6.9 74 8.0 8.5 9.1 96 10.1 10.6
Qu=| 19 21 23 25 27 2.8 3.0 3.2 34 35
Depth, D = 25
d.=| 135 1.29 1.25 1.22 1.19 1.7 1.16 1.14 1.13 1.12
d.=d,=| 117 1.14 1.12 1.11 1.10 1.09 1.08 1.07 1.07 1.06
r.=| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.98
Q= 110 11.4 11.8 12.3 127 13.2 13.7 14.3 14.7 15.2
qm=| 37 3.8 3.9 4.1 42 44 46 48 49 5.1
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2650 North 180 East
Lehi, Utah 84043
P. 801-766-3246

December 17, 2021

Mr. Ben Hunter

Project Engineer

American Fork City

51 East Main Street
American Fork, Utah 84003

Subject: Geotechnical Review No. 1
Stonecreek Subdrvnsnon, Plats H & 1
1000 South 400 West
American Fork Utah
TG Project No. 21160

Subject Documents: Earthtec Engineering, Geotechnical Study - Revised, 26 Acre Property,
1000 South 400 West, American Fork, Utah, Earthtec Project No. 178750,
prepared for Mr: Garrett Seely, Woodside Homes, 460 West 50 South, Suite
200, Amerlcan Fork [sic], UT 84101, September 26 2017.

Earthtec Engineering, Addendum 1, 26_Ac‘r’e VProperty, 1000 South 400
West, American Fork, Utah, Earthtec. Project No. 178750, prepared for Mr.
Garrett Seely, Woodside Homes, 460 West 50 South, Suite 200, Salt Lake
[sic], UT 84101, May 25, 2018.

Earthtec Engineering, Response to Review,. Amencan Fork Property and 26
Acre Property, 700 South 400 West and 1000 South 400 West, American
Fork, Utah, Earthtec Project No. 169273 ‘and 178750, prepared for
Woodside Homes of Utah, 460° West 50 South; Suite 300, Salt Lake City,
UT 84101, August 25, 2020.

Submittal Status;: GEOQOTECHNICAL SUBMITTAL INCbMPLETE
Dear Mr. Hunter:

At your request, Taylor Geotechnical (TG) reviewed the above subject documents. The purpose
of TG’s review is to evaluate whether or not Earthtec Engineering (Earthtec) adequately
addresses geotechnical engineering parameters at the site, consistent with concerns for public
health, safety, welfare, reasonable professional standards-of-care and the American Fork City
Sensitive Lands Ordinance 07-10-47. Section 4-2-2 of the of the American Fork City Sensitive
Land Ordinance sub-item (10), states the report must be in accordance with the guidelines and
recommendations of the “American Fork Sensitive Lands Geologic Hazards Study,” Chapter 5
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Geotechnical Review No. | December 17, 2021
Stonecreek Subdivision, Plats H & I, American Fork, Utah -TG Project No. 21160

titled “Conclusions and Recommendations” prepared by RB&G Engineering, Inc., dated
December 2006.

TG Conclusion

Based substantially in and on reliance of the technical documentatlon and assurances provided
by Earthtec, including their ¢ opmlons and conclusions, it is TG’s opinion the September 26, 2017,
report combined with the May 25, 2018 and August 25, 2020, Earthtec report.does not fulfill the
requirements of the American Fork City Sensitive Lands Ordinance 07-10-47.

TG Recommendations . -

Based on the requirements of the American Fork City Sensmve Land Ordinance and the
technical documentation provided by Earthtec, TG recommends the City of American Fork not
consider the Earthtec submittals complete from a geotechnical perspectlve until the following
items are adequately addressed.

1. The subject site is below elevation 4593 feet. For sites below elevation 4593 feet, the
Sensitive Land Ordinance requires the geotechnical report address current groundwater
conditions by means of taking measurements at least 24 hours after drill and artesian
conditions at the site (see page 17, RBG 2006). The September 26, 2017, Earthtec report
did not address aitesian conditions at the property in accordance with the American Fork
Sensitive Lands Ordinance.

TG recommends American Fork City request Earthtec address artesian conditions for the
proposed development.

2. The RB&G, 2006, report specifies for facilities designed according to the IBC seismic
provisions and located within the moderate or high liquefaction hazard zones identified
on Figure 6 of the RB&G report, that the recommended Site Class be based on a site-
specific subsurface 1nvest1gat10n to a depth of at least.30 feet, supplemented by at least
one investigation to a depth of at least 70 feet and located within 2,000 feet of the site
(see page 17, RGB 2006). The liquefaction hazard of the site should be analyzed with a
boring to at least 40 feet within the subject site (see page 18, RBG 2006).

The September 26, 2017, Earthtec report states on page 4, section-5.1 Soil Exploration,
the followmg “As required by the American Fork Sensitive Lands Ordinance a 70-foot
boring is required to have been performed within 2, ;000 feet of the site. The boring
labeled AF-06-4 is within 2,000 feet of the site.”

The 70-foot deep boring referred to by Earthtec is required for determining the

recommended Site Class. A minimum 40 foot deep boring is required for the
liquefaction hazard assessment.

Taylor Geotechnical Page 2 of 4
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Geotechnicél Review No. | December 17, 2021
Stonecreek Subdivision, Plats H & I, American Fork, Utah TG Project No. 21160

TG recommends American Fork City request Earthtec to:
a) Provide a copy of the boring log AF-06-4;

b) Provide a site plan depicting the location of boring. AF-06-4 relative to the
subject site;

¢) Substantiate the Site Class based on the referenced AF-06-4 boring and Boring
B-1 from the September 26, 2012 report;

3. The September 26, 2017, Earthtec report states on page 10, section 9.3 Liquefaction
Potential, the following: “Our analysis indicates that approx1mately up to 3 inches of
liquefaction-induced settlement and possibly up to % feét of lateral spreadmg could occur
in the vicinity of B-1 during a moderate to large earthquake event.”

The September 26, 2017, May 25, 2018 or the August 25, 2020, Earthtec documents
provided to TG for review did not contain the calculations of their liquefaction analysis.
TG “recommends American Fork request Earthtec prowde their calculations to
substantiate their conclusions including the output file that substantiates the peak ground
acceleration.

4. In a July 31, 2020, CMT review letter -of the Septemb'ex 26, 2017, Earthtec document,
CMT requested Earthtec provide “ . . . calculations for settlement, bearing capacity
(including any graphs used in determining consolidation coefficients) and lateral
pressures/lateral resistance be provided for review.”

In response the request, the August 25, 2020, Earthtec document states the following,
“The calculations used for the settlement and bearing capacity-are included at the end of
the this letter. Thestructures on this project will be slab-on-grade, therefore; lateral
pressures are not required. Consolidation graphs can be, found in the referenced reports.”

The settlement calculatlons as provided in the August 25 2020, Earthtec document used
different consolidation coefficients for the same soil type- and did not identify from which
consolidation graphs the. consolidation coefficients were derived. Therefore, TG
recommends American Fork City request Earthtec to:

a) Label on their settl_gment calculations which consolidation curves go with each of
the listed consolidation coefficients;

b) Clarify which settlement calculations substantiate the allowable bearing
recommendation presented in the September 26, 2012 report and the May 25,
2018, Addendum report, especially where soft and highly compressible soils were
documented.

Taylor Geotechnical Page 3 of 4
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Geotechnical Review No. | December 17, 2021
Stonecreek Subdivision, Plats H & I, American Fork, Utah TG Project No. 21160

¢) Clarify the potential depth of over-excavation that will be required across the site
based the presence of pinhole structured soils, especially in the area of Test Pits 6
through 8.
CLOSURE

All services performed by Taylor Geotechnical for this review were provided for the exclusive
use and benefit of American Fork City. No other person or entity is entitled to use or rely upon
any of the information or reports generated by Taylor Geotechnical as a result of this review.

If you have any questions, please feel free to contact the undersigned. The opportunity to be of
continued service to American Fork City is appreciated.

Respectfully submitted,
Taylor Geotechnical

Alanson O. Taylor, P.E.
Principal

Taylor Geotechnical Page 4 of 4
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Lindon, Utah - 84042 Salt Lake City, Utah - 84104  Ogden, Utah - 84401
Phone (801) 225-5711  Phone (801) 787-9138 Phone (801) 399-9516

"ﬁk\‘ 1497 West 40 South 840 West 1700 South #10 1596 W. 2650 S. #108
‘ G\

May 9, 2022

Woodside Homes of Utah
460 West 50 South, Suite 300
Salt Lake City, UT 84101

Re: Response to Review
26 Acre Property, Stonecreek Subdivision Plats H & |
1000 South 400 West
American Fork, Utah
Job No: 178750

Gentlemen:

This letter is a response to the review by Taylor Geotechnical, dated December 17, 2021, of our
geotechnical report' completed in 2017. In addition, an addendum? was completed on May 25,
2018.

1. The subject site is below elevation 4593 feet. For sites below elevation 4593 feet, the
Sensitive Land Ordinance requires the geotechnical report address current groundwater
conditions b_y means of taking measurements at least 24 hours ‘after drill and artesian
conditions at the site (see page 17, RBG 2006). The September 26, 2017, Earthtec report
did not address artesian conditions at the property in accordance with the American Fork
Sensitive Lands Ordinance.

TG recommends American Fork City request Earthtec address artesian conditions for the
proposed development.

Groundwater-was encountered in the explorations_at depths of 4 to 672 feet below
the ground surface. No evidence of artesian conditions were encountered in the
explorations. ‘ '

2. The RB&G, 2006, report specifies for facilities desrgned according to the IBC seismic
provisions and located within the moderate or high Ilquefactlon hazard zones identified on
Figure 6 of the: RB&G report that the recommended Site'Class be based on a site specific
subsurface investigation to a depth of .at least 30 feet supplemented by at least one
mvestrgatron to-a depth.of ‘at least 70 feet and located wrthln 2,000 feet of the site (see
page 17; RGB 2006). The liquefaction hazard of the site should be analyzed with a boring
to at least 40 feet within the subject site (see page 18; RBG 2006)

The September 26, 2017, Earthtec report states on page 4 section 5.1 Soil Exploration,
the following: “As required: by the American Fork Sensitive Lands Ordinance a 70-foot

1 Geotechnical Study-Revised, 26 Acre Property, 1000 South 400 West, American Fork, Utah, Earthtec Engineering,
Project No.178750, September 26, 2017.

2 Addendum 1, 26 Acre Property, 1000 South 400 West, American Fork, Utah, Earthtec Engineering, Project
No.178750, May 25, 2018.

'IA\

f'ﬂ “m

ic Studies ~ Code pections ~ Special jion / Testing ~ Non-Destructive Examination ~ Failure Analysis

Professional Engineering Services ~
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26 Acre Property, Stonecreek Subdivision Plats H & |

1000 South 400 West ENT 2993:2

American Fork, Utah 023 PG 107 of 181
Job No: 178750

boring is required to have been performed within 2,000 feet of the site. The boring labeled
AF-06-4 is within 2,000 feet of the site.”

The 70-foot deep boring referred to by Earthtec is required for determining the
recommended Site Class. A minimum 40-foot deep boring is required for the liquefaction
hazard assessment.

TG recommends American Fork City request Earthtec to:
a) Provide a copy of the boring log AF-06-4;

The boring information from the sensitive lands ordinance is provided at the
end of this letter.

b) Provide a site plan depicting the location of boring AF-06-4 relative to the subject site;
An aerial photograph is provided at the end of this letter.

¢) Substantiate the Site Class based on the referenced AF-06-4 boring and Boring B-1 from
the September 26, 2017 report;

Based on the two borings, we recommend Site Class E based on the thick
Fat Clay layer encountered in Boring AF-06-4.

3. The September 26, 2017, Earthtec report states on page 10, section 9.3 Liquefaction
Potential, the following: “Our analysis indicates that approximately up to 3 inches of
liquefaction-induced settiement and possibly up to ¥ feet of lateral spreading could occur
in the vicinity of B-1 during a moderate to large earthquake event.”

The September 26, 2017, May 25, 2018 or the August 25, 2020, Earthtec documents
provided to TG for review did not contain the calculations of their liquefaction analysis. 7G
recommends American Fork request Earthtec provide their calculations to substantiate
their conclusions including the output file that substantiates the peak ground acceleration.

Liquefaction calculations and seismic design maps are provided at the end
of the report.

4. InaJuly 31, 2020, CMT review letter of the September 26, 2017, Earthtec document, CMT
requested Earthtec provide “... calculations for settiement, bearing capacity (including any
graphs used in determining consolidation coefficients) and lateral pressures/lateral
resistance be provided for review.”

In response the request, the August 25, 2020, Earthtec document states the following,
“The calculations used for the settlement and bearing capacity are included at the end of
this letter. The structures on this project will be slab-on-grade, therefore; lateral pressures
are not required. Consolidation graphs can be found in the referenced reports.”

The settlement calculations as provided in the August 25, 2020, Earthtec document used
different consolidation coefficients for the same soil type and did not identify from which
consolidation graphs the consolidation coefficients were derived. Therefore, TG
recommends American Fork City request Earthtec to:

Professional Engineering Services ~ Geotechnical Engineering ~ Geologic Studies ~ Code i ~ Special ion / Testing ~ Non-Destructive Examination ~ Failure Analysis
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a) Label on their settlement calculations which consolidation curves go with each of
the listed consolidation coefficients;

Updated settlement calculations are provided at the end of the letter with the
Figure number of the consolidation tests used.

b) Clarify which settlement calculations substantiate the allowable bearing
recommendation presented in the September 26, 2017 report and the May 25, 2018,
Addendum report, especially where soft and highly compressible soils were documented.

Each of the settlement calculations use an allowable bearing capacity of
1,500 psf.

¢) Clarify the potential depth of over-excavation that will be required across the site
based the presence of pinhole structured soils, especially in the area of Test Pits 6
through 8.

Pinhole structured soils were encountered in test pits 6 and 7. At test pit 6,
the porous soils were observed from 1 to 3% below the existing ground
surface and in test pit 7, the porous soils were observed from 1 to 4%, feet
below the existing ground surface.

General Conditions

The information presented in this letter applies only to the soils encountered during the field
investigation on the subject site. It should be noted that Earthtec Engineering was not involved
with the selection of the foundation system being used, surface drainage control, floor slab design
and construction, backfill compaction requirements against foundation walls, mass grading of the
site, or any other aspect of the building construction. Site grading activities completed in other
areas such as driveways, sidewalks, or detached structures, were not observed during this site
visit, are outside of the scope of our work and are not addressed in this letter. The observations
and recommendations presented in this letter were conducted within the limits prescribed by our
client, with the usual thoroughness and competence of the engineering profession in this area at
this time. No warranty or representation is intended in our proposals, contracts, reports, or letters.

Closure
We appreciate the opportunlty of prowdung our services on this pI'Oj clastbayg can answer
questions or be of further service, please call. - N

Respectfully;
EARTHTEC ENGINEERING

AL

Jergmy alleck, E.I.T. Nitche .
Staff Englneer Senior Geotechnlcal Engineer

JB/tm

Professional Engineering Services ~ Geotachnical Engineering ~ Geologic Studies ~ Code { ~ Special ion / Testing ~ Non-Destructive Examination ~ Failure Analysis
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1000 South-400 West ENT 8993:2023 P6 111 of 181
American Fork, Utah

Job No: 178750

Attachments:
Log Information for AF-06-4

Aerial Photograph Showing Location of Boring AF-06-4 in relation to subject site
Liquefication Calculations '
Seismic Design Maps

Settlement Calculations

e‘%m\@\”"@ :
R TIN

QuEan®

- ——— T
Professional Engineering Services ~ Geotechnical Engineering ~ Geologic Studies ~ Code Inspections ~ Speclal Inspection / Testing' ~ Non-Destructive Examination ~. Failure Analysis




DRILL HOLE LOG BORING NO. 06-04
PROJECT: _AMERICAN FORK SENSITIVE LAND STUDY | SHEET 1 OF 2 |
CLIENT: HORROCKS ENGINEERS PROJECT NUMBER: 200601.022
LOCATION: _SOUTH END OF 6500 WEST DATE STARTED: _8/22/06

DRILLING METHOD: CME-55 NO. 1/N.W. CASING DATE COMPLETED: 8/23/06

DRILLER: T.KERN

GROUND ELEVATION: NOT MEASURED

DEPTH TO WATER - INITIAL: ¥ _ARTESIAN' _ AFTER 24 HOURS: ¥ N.M. LOGGEDBY: MH.D.S., JHB.

i LOGV1 COLOR AFSENSLAND COLOR.GPJ US EVALGDT 12/11/06

Sample g Atter, | Gradation g
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| O2U0 1 oL | graybroum, moist s
30
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18 0.28 CH gray-brown, moist, soft FAT CLAY
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DRILL HOLE LOG

BORING NO. 06-04

PROJECT: AMERICAN FORK SENSITIVE LAND STUDY

SHEET 2 OF 2

CLIENT: HORROCKS ENGINEERS

LOCATION: SOUTH END OF 6500 WEST

DRILLING METHOD: CME-55 NO. 1/ N.W. CASING

DRILLER: T.KERN

DEPTH TO WATER - INITIAL: ¥ ARTESIAN' _ AFTER 24 HOURS: ¥ N.M.

.1 LOGV1 COLOR AFSENSLAND COLOR.GPJ US EVAL.GDT 12/11/08

 LOGGEDBY: M.H..D.S., J.H.B.

PROJECT NUMBER:_200601.022
DATE STARTED: 8/22/06

DATE COMPLETED: _8/23/06
GROUND ELEVATION: NOT MEASURED

‘Sample > ~| Atter. | Gradation
Etov. [Dept| 2 | |2 AR EHRERER
(f‘;;" (eff) 2 |al€| see | uscs Material Description BE §§ S| BIEIEL 5 5
"8 1A §| Legens |masHTO) MEHERHBEE
« ' r D 3| 3 s|Bl &=
C Jjlalo &
18 O’LB;‘}OY CH | gray-brown, moist, soft
8993:2023 Pa 113 of 181
55 | pu
| T | OBt s15{6140| 0 | o 100 uc
FAT CLAY
60 ‘ .
| V8O 1 en | gray, moist fim
65
18 Pl 1 on | bk moist i
70 SANDY SILT W/CLAY LAYERS TO
18] 1.66,(11) ML | back, wet, med.dense 4" THICK 26.2 NP{ 0 | 18|82
- 18{ 28612 | SM | grey, wet med. dense 78| |ne| o |e0]40
SILTY SAND
’ 8 - SM , wel
80: ey
SM | gray, wet
LR 18] 67.20022) | ML , wet, med. dense 24.9 NP| 0 {1981
ss 11 o SANDY SILT W/SAND & CLAY 18
- LENSES & LAYERS
Pushed : .
Bl o5 CL | gray, moist, stiff LEAN CLAY W/SAND LAYERS
90 '
o5 18] 4611,(13) | SM | gray, wet, med.dense  SILTY SAND 19.9 NP| 0 |63 ]37
L L GRAVEL W/SAND & SILT
% 1212,37,38,(56)] GP-GM | gray, wet, dense
L‘E'(—;m_: UC = Unconfined Compressi
RB&G oistureeD saweLe [ 2326+— &o')vvg,}’:"” CT = Consoldaton "
B | ENGINEERING Gz busioe,
. . - -
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AERIAL PHOTOGRAPH SHOWING LOCATION OF

BORING AF-06-4 IN RELATION TO SITE
26-ACRE PROPERTY
1000 South 400 West
American Fork, Utah,.

e

& Approximate Boring Locations

N
Not to Scale
<EC NGy
PROJECT NO.: 178750 S
G
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Project 28 Acre Property LATERAL SPREADING VALUES [TOTAL SETTLEMENT VALUES
Location- Ses Figura 2, Utah Cales By WGT | Boring F,Tis D50i5 Dy, ]| Boring Fis,Tis D50ys Dy, ] Bonng Fys.Tus D50,; Du. ft|Boning Sett, in Boring  Sett.in | Boring Sett.. In
Projoct No 178750  References Reviewed By B-1 74220 0039 02 B1 27
Date. 55722 1 Youd, et a), 2001 Ce= 102
Drilt Rig Code* L3 2 Boulanger & kriss 2008 C= 106
Borehole Diameter, inches: 7 3 Bray & Sancio, 2008 Cs= 120
Sampler without liners? yes Magnitude Scaling Factor, MSF = 100
Fill Height, feel. 0 R*=R+10N089M,-564)= 129
Magnitude, Mw 75 ModCal Sampler Conver Factor ()= 077
Peak Horlz. Acceleration, amax. 0 481 Use representative tesis for layers?  yes
Distance from site to fault, km. 21 Enter Ground Slope % 0.01
Refarence atmosphers value tst_1.05811 __ Enter W=HUDistance to free faca %: —
Water Sample Unit Pore Total Effective] Rod { Meas Rod Owvrbrdn FS = (CRR;s/CSR) MSFIIIaislum Will it Liquety By: | Volum. Layer Layer
Boring Depth, Depth, Weight, Press, Stress  Stress {Length.|N-value Correct Correct. (>1) {<=1) Content Uquid Plast Bouidies BraySenco | Stran  Thick. Settimnt )
No  feet feet USC %Fines| pcf t3f 18f taf feet | No Cr Cw (N (Nideoos| re  CRRys CSR_FS FS %  Limit Index Cntena? Cntena? | % feet inches
[:X] 3 35 CL 85 1130000 0198 0186 | 5 75 159 76 141 069 0.5 032 (Clay) NO
6 CL 85 1120000 0338 0336 | 10 50 145 4 104 {099 0.12_031_(Clay) NO
85 ML 94 89 082 0421 0358 | 10 .80 143 4. 103 1098 .12 37 031 28 28 4 YES YES 25 25 08
1 ML 54 12 140 0816 0476 { 15 85 133 . 68 .97 .09 40 0.21 29 33 5 20
16 CL 85 12 296 0898 0800 | 20 85 125 4. 99 | 096 11 .48 (Clay) 30 8 NO
21 CL 85 18 452 1.218 07688 25 .0 ] 29 .48 (Clay) 37 18 NO
26 CL 85 17 808 _ 1.521 0813 | 30 K .30___0.50 __(Cla 37 18 NO
31 ©L 85 140764 1767 1003 | 35 0. 17052 (Clay) ) NO

Page 1



8/15/2017 Design Maps Detailed Report

2ZUSGS Design Maps Detailed Report

ASCE 7-10 Standard (40.35681°N, 111.80767°W) ENT B993:2023 PG 114 of 181

Site Class D - “Stiff Soil”, Risk Category I/II/III

Section 11.4.1 — Mapped Acceleration Parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain S.) and
1.3 (to obtain S,). Maps in the 2010 ASCE-7 Standard are provided for Site Class B.
Adjustments for other Site Classes are made, as needed, in Section 11.4.3.

From Figure 22-1 (1] S =1.158¢
From Figure 22-212] S,=0.391g¢

Section 11.4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class D, based on the site soil properties in
accordance with Chapter 20.

Table 20.3-1 Site Classification

Site Class A NorN, s,

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock ) 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock .1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf

E. Soft clay soil <600 ft/s <15 <1,000 psf
Any profile with more than 10 ft of soil having the
characteristics:

o Plasticity index PI > 20,
¢ Moisture content w = 40%, and
« Undrained shear strength s, < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft2 = 0.0479 kN/m2

https://earthquake.usgs.gov/cn2/designmaps/us/report.php 2template=minimal&latitude=40.3568 1 &longitude=-111.80767&siteclass=3&riskcategory=0...

1/6
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Spectral Response Acceleration Parameters

ENT
Table 11.4-1: Site Coefficient F,

Site Class Mapped MCE , Spectral Response Acceleration Parameter at Short Period

S, < 0.25 S, = 0.50 S, = 0.75 S = 1.00 S, 2 1.25

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S

For Site Class = Dand S, = 1.158 g, F, = 1.037

Table 11.4-2: Site Coefficient F,

Site Class Mapped MCE , Spectral Response Acceleration Parameter at 1-s Period

S, < 0.10 S, = 0.20 S, =0.30 S, = 0.40 S, 2 0.50

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
Cc 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For SiteClass=Dand S, = 0.391 g, F, = 1.618

https://earthquake.usgs.gov/cn2/designmaps/us/report.php?template=minimal&latitude=40.35681&longitude=-111.80767&siteclass=3&riskcategory=0...

B293:2023 Pa 117 of 181
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Equation (11.4-1): Sus

F,Sc = 1.037 x 1.158 = 1.201 g

Equation (11.4-2): Sy, = F.,S, = 1.618 x 0.391 = 0.632 ¢

Section 11.4.4 — Design Spectral Acceleration Parameters

Equation (11.4-3): Sps =% Sus = % x1.201 = 0.801 g
Equation (11.4-4): Spi =% Sw; =% x0.632=0422¢

Section 11.4.5 — Design Response Spectrum ENT  8993:2023 PG 118 of 181
From Figure 22-12 3] T, = 8 seconds

Figure 11.4-1: Design Response Spectrum
T<T,:5,55,,(04+068T/T))

Se- = DBOTf - T,sTST,:§,=28,

T,<TST,:§,=8,/T
T>T,:8,28,T,/T

som0422l- oo

Spectra Reaponae Acceleration, Sa(q)

g S S Ui VU S P

Ta=0.105 T:=0527 1.000
Perod, T {sec)
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Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCE;) Response Spectrum

The MCE, Response Spectrum is determined by multiplying the design response spectrum above by
1.5.

S = 1201 \ ENT 8B8993:2023 Pa 119 of 181

N :
3 ]
o ]
: |
]
F :
§ :
[}
= ]

=063 2o L.

g > ! H .

& : X :

5 | : |

i L

t ] [}

] ] 1

) ] i

] ] 1

) ] '

: : :

| ] )

1 1 ]

T,=0.105 T; w0526 1000

Pericd, T (2ec)

hitps://earthquake.usgs.gov/cn2/designmaps/us/report.php?template=minimal&latitude=40.3568 1 &longitude=-111.80767 &siteclass=3&riskcategory=0...  4/6



8/15/2017 Design Maps Detailed Report

Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic Design
Categories D through F

From Figure 22-7 4 PGA = 0.493
Equation (11.8-1): PGA, = FpgaPGA = 1.007 x 0.493 = 0.496 g

Table 11.8-1: Site Coefficient F,g,

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA
Class
PGA < PGA = PGA = PGA = PGA =
0.10 0.20 0.30 0.40 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of PGA

For Site Class = D and PGA = 0.493 g, F;, = 1.007

Section 21.2.1.1 — Method 1 (from Chapter 21 - Site-Specific Ground Motion Procedures for
Seismic Design)

From Figure 22-17 5] Cqs = 0.827
From Figure 22-181¢] Cq; = 0.836

ENT 8993:2023 P6 120 of 181
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. N . ENT :
Section 11.6 — Seismic Design Category BY93:2023 6 121 of 131

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S,
Iorll 111 v
S,s < 0.167g A A A
0.167g < S, < 0.33g B B c
0.33g < S, < 0.50g c C D
0.50g < S, D D D

For Risk Category = I and S, = 0.801 g, Seismic Design Category = D

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S,,
IorII III v
S,, < 0.067g A A A
0.067g < S,, < 0.133g B B C
0.133g < S,, < 0.20g C C D
0.20g < S,, D D D

For Risk Category = I and S, = 0.422 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and III, and F for those in Risk Category 1V, irrespective
of the above.

Seismic Design Category = “the more severe design category in accordance with
Table 11.6-1 or 11.6-2" =D

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category.

References
1. Figure 22-1: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-1.pdf
2. Figure 22-2: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-2.pdf
3. Figure 22-12: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-12.pdf
4. Figure 22-7: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-7.pdf
5. Figure 22-17: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-17.pdf
6. Figure 22-18: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-18.pdf

hitps://earthquake.usgs.gov/cn2/designmaps/us/report.php?template=minimal&latitude=40.35681&longitude=-111.80767&siteclass=3&riskcategory=0... ~ 6/6
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2ZUSGS Design Maps Summary Report

User-Specified Input

Building Code Reference Document ASCE 7-10 Standard
(which utilizes USGS hazard data available in 2008)

Site Coordinates 40.35681°N, 111.80767°W
Site Soil Classification Site Class D - "Stiff Soil”
Risk Category I/II/III

Design Maps Summary Report

ENT

8993:2023 PG 122 of 181

\'h :
S RV |
l;ut“» -, ;
& MmACANP Doy .\,\Ci‘
g WALRME i Tet g
" Fre ek
. .
> Lo
g r .
4 - -
3 o
.rﬂ?g 4 r
A .
l."@
e
i
-

USGS-Provided Output

S,= 1.158¢ Sps
S,= 0.391g Suy =

1.201 g Sos
0.632 g S,

0.801 g
0.422 ¢

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions In the direction of maximum horizontal response, please return to the application and

select the “2009 NEHRP” building code reference document.

MCEq Response Speclrum

9

Sa(9g)
So(q)

Design Response Spectrum
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Period, T (aee)

For PGA,, T., Cs, and C,, values, please view the detailed report.

Although this information 1s a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the

accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.
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SETTLEMENT OF FOOTINGS
Project:|26 Acre AF Property |B1
B:{ 1.73333|feet (width or diameter) =| 0.866667|ft (1/2 width/dia)
L: 25|feet (length) | = 12.5|ft (1/2 length)
foot. depth: 2.5|feet Spread Load, k: 23
unit weight: 115|pcf (above footing depth) Strip Load,k: 2.6
allowable g: 1500|psf |
footing type: 1|(1=strip,2&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth: 6.5|feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.|
Soil type C/ C/'|press..o. (psf) OCR (pcf) (%)| depth (ft)| OCR
Fill 0.001] 0.000125 135 0.0/ 1.00
SM 0.02 0.0025 115 1.0 1.00
CL - Fig 14 0.162 0.015 2500 103.18 0.2 4.0 4.12
ML - Fig 13 0.096 0.01 900 108.8 0.1 12,51 0.94
STRIP FOOTINGS...
Below ftg. increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)| Sett. (in.)] Set. (in.)
Fill 0 0.000 0.0 287.5 0.000 0.000 0.00
SM 1 0.770 1154.5 402.5 0.141 0.000 0.14
CL-Fig 14 2 0.493 738.9 505.7 0.070 0.024 0.24
CL - Fig 14 3 0.349 523.2 608.9 0.048 0.024 0.31
CL-Fig 14 4 0.268 401.4 712.0 0.035 0.024 0.37|<---2B
ML - Fig 13 5 0.216 324.6 758.4 0.102 0.012 0.48
ML - Fig 13 6 0.181 2721 804.8 0.096 0.012 0.59
ML - Fig 13 7 0.156 234.1 851.2 0.122 0.012 0.72
ML - Fig 13 8 0.137 205.3 897.6 0.103 0.012 0.84
ML - Fig 13 9 0.122 182.8 944.0 0.089 0.012 0.94
ML - Fig 13 10 0.110 164.7 990.4 0.077 0.012 1.03
ML - Fig 13 11 0.100 149.9 1036.8 0.068 0.012 1.11
ML - Fig 13 12 0.092 137.5 1083.2 0.060 0.012 1.18
ML - Fig 13 12.5 0.088 132.0 1106.4 0.028 0.006 1.21
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SETTLEMENT OF FOOTINGS
Project:|26 Acre AF Property |TP1
B:} 1.73333|feet (width or diameter) b =| 0.866667|ft (1/2 width/dia)
L: 25|feet (length) | = 12.5[ft (1/2 length)
foot. depth: 2.5|feet Spread Load, k: 23
unit weight:|  103.18|pcf (above footing depth) Strip Load k: 2.6
allowable q: 1500|psf
footing type: 1](1=strip,2&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth: 5|feet
DEFINE SOIL PROFILE: preconsol Density] Collapse| Below fig.| Avg.|
Soil type (ON C/ |press.,a ' (psf) OCR (pcf) (%)| depth (ftjy] OCR
Fill 0.001{ 0.000125 135 0.0{ 1.00
CL - Fig 14 0.162 0.015 2500 103.18 0.2 9.5 3.64
STRIP FOOTINGS...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)] Sett. (in.)| Set. (in.)
Fill 0 0.000 0.0 258.0 0.000 0.000 0.00
CL-Fig 14 1 0.770 1154.5 361.1 0.112 0.024 0.14
CL-Fig14 2 0.493 738.9 464.3 0.074 0.024 0.23
CL-Fig 14 3 0.349 523.2 536.3 0.053 0.024 0.31
CL-Fig14 4 0.268 401.4 5771 0.041 0.024 0.38|<---2B
CL -Fig 14 5 0.216 324.6 617.9 0.033 0.024 0.43
CL - Fig 14 6 0.181 2721 658.6 0.027 0.024 0.49
CL -Fig 14 7 0.156 2341 699.4 0.023 0.024 0.53
CL - Fig 14 8 0.137 205.3 740.2 0.019 0.024 0.57
CL - Fig 14 9 0.122 182.8 781.0 0.016 0.024 0.62
CL - Fig 14 9.5 0.116 173.3 801.4 0.008 0.012 0.63
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Settlement--Footings

SETTLEMENT OF FOOTINGS
Project:|26 Acre AF Property |TP2
B:[ 1.73333|feet (width or diameter) b =| 0.866667|ft (1/2 width/dia)
L: 25|feet (length) = 12.5]ft (1/2 length)
foot. depth: 2.5|feet Spread Load,k: 23
unit weight: 111)pcf (above footing depth) Strip Load k: 2.6
allowable q: 1500 psf
footing type: 1](1=strip,2&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth: 5ifeet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.|
Soil type C C, |press.,o'(psf) OCR (pcf) (%)| depth (ft)] OCR
Fill 0.001] 0.000125 135 0.0 1.00
CL-ML - Fig 15 0.091 0.009 2000 111 0.7 9.5 2.76
STRIP FOOTINGS...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)}| press.(psf)| Sett. (in.)| Sett. (in.)] Set. (in.)
Fill 0 0.000 0.0 277.5 0.000 0.000 0.00
CL-ML - Fig 15 1 0.770 1154.5 388.5 0.065 0.084 0.15
CL-ML - Fig 15 2 0.493 738.9 499.5 0.043 0.084 0.28
CL-ML - Fig 15 3 0.349 523.2 579.3 0.030 0.084 0.39
CL-ML - Fig 15 4 0.268 401.4 627.9 0.023 0.084 0.50|<---2B
CL-ML - Fig 15 5 0.216 324.6 676.5 0.018 0.084 0.60
CL-ML - Fig 15 6 0.181 2721 725.1 0.015 0.084 0.70
CL-ML - Fig 15 7 0.156 234.1 773.7 0.012 0.084 0.79
CL-ML - Fig 15 8 0.137 205.3 822.3 0.010 0.084 0.89
CL-ML - Fig 15 9 0.122 182.8 870.9 0.009 0.084 0.98
CL-ML - Fig 15 9.5 0.116 173.3 895.2 0.004 0.042 1.03
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Settlement--Footings

SETTLEMENT OF FOOTINGS
Project: |26 Acre AF Property [TP5S
B:| 1.73333|feet (width or diameter) b =| 0.866667|ft (1/2 width/dia)
L: 25|feet (length) | = 12.5|ft (1/2 length)
foot. depth: 2.5|feet Spread Load k: 23
unit weight:| 106.64|pcf (above footing depth) Strip Load,k: 2.6
allowable q: 1500|psf |
footing type: 1|(1=strip,2&3=square/rect.,4=circular)
4((4 for center, 1 for corner of square/rect.)
water depth: 5|feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.|
Soil type C. C,'|press.,a.'(psf) OCR (pch) (%)| depth (ft)] OCR
Fill 0.001] 0.000125 135 0.0 1.00
CL-ML - Fig 16 0.053 0.005 2000 106.64 0.1 0.5] 5.49
SM 0.02 0.0025 110 3.5 1.00
ML - Fig 13 0.096 0.01 900 110 0.1 12.5( 1.03
STRIP FOOTINGS...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)] Sett. (in.)| Sett. (in.)| Set. (in.)
Fill 0 0.000 0.0 266.6 0.000 0.000 0.00
CL-ML - Fig 16 0.5 0.942 1413.6 319.9 0.022 0.006 0.03
SM 1.5 0.609 914.0 429.9 0.119 0.000 0.15
SM 2.5 0.409 614.2 539.9 0.079 0.000 0.23
SM 3.5 0.303 454.6 587.5 0.060 0.000 0.29{<---2B
ML - Fig 13 4.5 0.239 359.0 635.1 0.068 0.012 0.37
ML - Fig 13 5.5 0.197 296.1 682.7 0.056 0.012 0.43
ML - Fig 13 6.5 0.168 251.7 730.3 0.055 0.012 0.50
ML - Fig 13 7.5 0.146 218.8 777.9 0.059 0.012 0.57
ML - Fig 13 8.5 0.129 193.4 825.5 0.105 0.012 0.69
ML - Fig 13 9.5 0.116 173.3 873.1 0.091 0.012 0.79
ML - Fig 13 10.5 0.105 156.9 920.7 0.079 0.012 0.88
ML - Fig 13 11.5 0.096 143.4 968.3 0.069 0.012 0.96
ML - Fig 13 12.5 0.088 132.0 1015.9 0.061 0.012 1.04
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SETTLEMENT OF FOOTINGS
Project:{26 Acre AF Property |TP6
B:| 1.73333|feet (width or diameter) b =] 0.866667|ft (1/2 width/dia)
L: 25|feet (length) 1= 12.5}ft (1/2 length)
foot. depth: 2.5|feet Spread Load, k: 23
unit weight: 94.3|pcf (above footing depth) Strip Load,k: 2.6
allowable g: 1500|psf
footing type: 1](1=strip,2&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth; 6.5|feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.] Avg.|
Soil type C. C, |press.,o. (psf) OCR (pcf) (%)| depth (ft}] OCR
Fill 0.001] 0.000125 135 0.0] 1.00
ML - Fig 17 0.113 0.006 2300 94.3 1.9 1.0 5.98
CL-Fig 14 0.162 0.015 2500 103.5 0.2 40| 4.26
SM 0.02 0.0025 115 5.5 1.00
CL-ML - Fig 16 0.053 0.005 2000 107 0.1 12.5] 2.05
STRIP FOOTINGS...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence[Stress (psf)| press.(psf)| Sett. (in.)| Sett. (in.)| Set. (in.)
Fill 0 0.000 0.0 235.8 0.000 0.000 0.00
ML - Fig 17 1 0.770 1154.5 330.1 0.047 0.228 0.28
CL - Fig 14 2 0.493 738.9 433.6 0.078 0.024 0.38
CL - Fig 14 3 0.349 523.2 537.1 0.053 0.024 0.45
CL - Fig 14 4 0.268 401.4 640.6 0.038 0.024 0.52|<---2B
SM 5 0.216 324.6 693.2 0.040 0.000 0.56
SM 5.5 0.197 296.1 719.5 0.018 0.000 0.57
CL-ML - Fig 16 6.5 0.168 251.7 764.1 0.007 0.012 0.59
CL-ML - Fig 16 7.5 0.146 218.8 808.7 0.006 0.012 0.61
CL-ML - Fig 16 8.5 0.129 193.4 853.3 0.005 0.012 0.63
CL-ML - Fig 16 9.5 0.116 173.3 897.9 0.005 0.012 0.65
CL-ML - Fig 16 10.5 0.105 156.9 942.5 0.004 0.012 0.66
CL-ML - Fig 16 11.5 0.096 143.4 987.1 0.004 0.012 0.68
CL-ML - Fig 16 12.5 0.088 132.0 1031.7 0.003 0.012 0.69
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SETTLEMENT OF FOOTINGS
Project: |26 Acre AF Property |TP7
B:[ 1.73333[feet (width or diameter) b =| 0.866667|ft (1/2 width/dia)
L: 25|feet (length) = 12.5{ft (1/2 length)
foot. depth: 4 5[feet Spread Load,k: 23
unit weight: 91.02|pcf (above footing depth) Strip Load,k: 2.6
allowable q: 1500(psf
footing type: 1{(1=strip,2&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth: 4.5)feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.]
Soil type C. C, |press.,o.'(psf) OCR (pch) (%)| depth (ft)) OCR
Fill 0.001f 0.000125 135 0.0 1.00
ML - Fig 18 0.185 0.011 1000 91.02 3.6 0.0] 2.33
CL-Fig 14 0.162 0.015 2500 103.5 0.2 45| 4.08
SP 0.02 0.0025 115 10.5( 1.00
STRIP FOOTINGS...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)| Sett. (in.)] Set. (in.)
Fili 0 0.000 0.0 409.6 0.000 0.000 0.00
ML - Fig 18 0 0.000 0.0 409.6 0.000 0.000 0.00
CL-Fig 14 1 0.770 1154.5 450.7 0.099 0.024 0.12
CL-Fig 14 2 0.493 738.9 491.8 0.072 0.024 0.22
CL - Fig 14 3 0.349 523.2 532.9 0.053 0.024 0.30
CL - Fig 14 4 0.268 401.4 574.0 0.041 0.024 0.36({<---2B
CL - Fig 14 4.5 0.239 359.0 594.5 0.018 0.012 0.39
SP 5.5 0.197 296.1 647.1 0.039 0.000 0.43
SP 6.5 0.168 251.7 699.7 0.032 0.000 0.46
SP 7.5 0.146 218.8 752.3 0.027 0.000 0.49
SP 8.5 0.129 193.4 804.9 0.022 0.000 0.51
SP 9.5 0.116 173.3 857.5 0.019 0.000 0.53
SP 10.5 0.105 156.9 910.1 0.017 0.000 0.55
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SETTLEMENT OF FOOTINGS
Project:|26 Acre AF Property |B1
B:} 3.91578|feet (width or diameter) =| 1.95789|ft (1/2 width/dia)
L:} 3.91578|feet (length) I=| 1.95789|ft (1/2 length)

foot. depth: 2.5]|feet Spread Load, k: 23

unit weight: 115|pcf (above footing depth) Strip Load k: 2.6

allowable g: 1500|psf
footing type: 2|(1=strip,2&3=square/rect.,4=circular)

4{(4 for center, 1 for corner of square/rect.)
water depth: 6.5feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.|
Soil type c. C,'|press.,o.'(psf) OCR (pcf) (%)| depth (ft}{ OCR
Fill 0.001} 0.000125 135 0.0 1.00
SM 0.02 0.0025 115 1.0{ 1.00
CL - Fig 14 0.162 0.015 2500 103.18 0.2 4.0f 4.12
ML - Fig 13 0.096 0.01 900 108.8 0.1 12.5{ 0.94
SQUARE/RECTANGULAR FOOTINGS (Boussinesq Method)...
Below fig. Increased| avg. ovrbn.| Incremnt.; Collapse Total

Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)] Sett. (in.)| Set. (in.)
Fill 0 0.000 0.0 287.5 0.000 0.000 0.00
SM 1 0.926 1389.1 402.5 0.156 0.000 0.16
CL - Fig 14 2 0.690 1035.6 505.7 0.087 0.024 0.27
CL - Fig 14 3 0.473 708.9 608.9 0.060 0.024 0.35
CL-Fig 14 4 0.326 489.2 712.0 0.041 0.024 0.42
ML - Fig 13 5 0.233 349.5 758.4 0.113 0.012 0.54
ML - Fig 13 6 0.173 258.9 804.8 0.089 0.012 0.64
ML - Fig 13 7 0.132 198.2 851.2 0.105 0.012 0.76
ML - Fig 13 8 0.104 156.0 897.6 0.080 0.012 0.85|<---2B
ML - Fig 13 9 0.084 125.6 944.0 0.063 0.012 0.93
ML - Fig 13 10 0.069 103.2 990.4 0.050 0.012 0.99
ML - Fig 13 11 0.057 86.2 1036.8 0.040 0.012 1.04
ML - Fig 13 12 0.049 73.0 1083.2 0.033 0.012 1.08
ML - Fig 13 12.5 0.045 67.5 1106.4 0.015 0.006 1.10
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Settlement--Footings

SETTLEMENT OF FOOTINGS

Project: {26 Acre AF Property |TP1

B:| 3.91578[feet (width or diameter)

1.95789|ft (1/2 width/dia)

L:| 3.91578(feet (length) I=] 1.95789|ft (1/2 length)
foot. depth: 2.5|feet Spread Load k: 23
unit weight:|  103.18|pcf (above footing depth) Strip Load k: 2.6
allowable g: 1500{psf
footing type: 3|(1=strip,2&3=square/rect.,4=circular)
4{(4 for center, 1 for corner of square/rect.)
water depth: 5lfeet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below fig.| Avg.|
Soil type C. C, |press.,o ' (psf) OCR (pcf) (%)| depth (ft}] OCR
Fill 0.001] 0.000125 135 0.0] 1.00
CL - Fig 14 0.162 0.015 2500 103.18 0.2 9.5| 3.64

SQUARE/RECTANGULAR FOOTINGS (Westergard Method)...

Below ftg. Increased| avg. ovrbn.[ Incremnt.] Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)}| Sett. (in.)] Set. (in.)
Fill 0 0.000 0.0 258.0 0.000 0.000 0.00
CL - Fig 14 1 0.816 12234 361.1 0.116 0.024 0.14
CL - Fig 14 2 0.649 973.6 464.3 0.088 0.024 0.25
CL - Fig 14 3 0.511 765.9 536.3 0.069 0.024 0.35
CL -Fig 14 4 0.402 602.3 5771 0.056 0.024 0.43
CL - Fig 14 5 0.318 477.2 617.9 0.045 0.024 0.49
CL-Fig 14 6 0.255 382.4 658.6 0.036 0.024 0.55
CL-Fig 14 7 0.207 310.5 699.4 0.029 0.024 0.61
CL - Fig 14 8 0.170 255.5 740.2 0.023 0.024 0.65|<---2B
CL-Fig 14 9 0.142 212.9 781.0 0.019 0.024 0.70
CL - Fig 14 9.5 0.130 195.3 801.4 0.009 0.012 0.72
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Settlement--Footings

SETTLEMENT OF FOOTINGS
Project:[26 Acre AF Property |TP2
B:[ 3.91578/feet (width or diameter) b=| 1.95789|ft (1/2 width/dia)
L:} 3.91578|feet (length) I=] 1.95789|ft(1/2 length)
foot. depth: 2.5|feet Spread Load k: 23
unit weight: 111|pcf (above footing depth) Strip Load,k: 2.6
allowable q: 1500|psf
footing type: 3[(1=strip,2&3=square/rect.,4=circular)
41(4 for center, 1 for corner of square/rect.)
water depth:; 5|feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.|
Soil type Cc C,'|press.,o ' (psf) OCR (pcf) (%)| depth (ft)) OCR
Fill 0.001] 0.000125 135 0.0] 1.00
CL-ML - Fig 15 0.091 0.009 2000 111 0.7 9.5| 2.76

SQUARE/RECTANGULAR FOOTINGS (Westergard Method)...

Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)] Sett. (in.)] Set. (in.)
Fill 0 0.000 0.0 277.5 0.000 0.000 0.00
CL-ML - Fig 15 1 0.816 1223.4 388.5 0.067 0.084 0.15
CL-ML - Fig 15 2 0.649 973.6 499.5 0.051 0.084 0.29
CL-ML - Fig 15 3 0.511 765.9 579.3 0.040 0.084 0.41
CL-ML - Fig 15 4 0.402 602.3 627.9 0.032 0.084 0.52
CL-ML - Fig 15 ) 0.318 477.2 676.5 0.025 0.084 0.63
CL-ML - Fig 15 6 0.255 382.4 725.1 0.020 0.084 0.74
CL-ML - Fig 15 7 0.207 310.5 773.7 0.016 0.084 0.84
CL-ML - Fig 15 8 0.170 255.5 8223 0.013 0.084 0.93(<---2B
CL-ML -Fig 15 9 0.142 212.9 870.9 0.010 0.084 1.03
CL-ML - Fig 15 9.5 0.130 195.3 895.2 0.005 0.042 1.07
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SETTLEMENT OF FOOTINGS
Project:|26 Acre AF Property |TP5
B:[ 3.91578|feet (width or diameter) b=| 1.95789|ft (1/2 width/dia)
L:l 3.91578|feet (length) I 1.95789|ft (1/2 length)
foot. depth: 2.5feet Spread Load,k: 23
unit weight:|  106.64|pcf (above footing depth) Strip Load,k: 2.6
allowable g: 1500]|psf
footing type: 2|(1=strip,2&3=square/rect.,4=circular)
4](4 for center, 1 for corner of square/rect.)
water depth: 5/feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.] Avg.|
Soil type C. C, |press..o.'(psf) OCR (pcf) (%)| depth (ft)] OCR
Fill 0.001] 0.000125 135 0.0 1.00
CL-ML - Fig 16 0.053 0.005 2000 106.64 0.1 0.5 5.49
SM 0.02 0.0025 110 3.5 1.00
ML - Fig 13 0.096 0.01 900 110 0.1 125 1.03
SQUARE/RECTANGULAR FOOTINGS (Boussinesq Method)...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)| Sett. (in.}){ Set. (in.)
Fill 0 0.000 0.0 266.6 0.000 0.000 0.00
CL-ML - Fig 16 0.5 0.988 1482.7 319.9 0.023 0.006 0.03
SM 1.5 0.816 1224.3 429.9 0.140 0.000 0.17
SM 25 0.573 859.0 539.9 0.099 0.000 0.27
SM 35 0.391 586.8 587.5 0.072 0.000 0.34
ML - Fig 13 4.5 0.274 411.6 635.1 0.094 0.012 0.45
ML - Fig 13 5.5 0.200 299.5 682.7 0.058 0.012 0.52
ML - Fig 13 6.5 0.150 225.7 730.3 0.041 0.012 0.57
ML - Fig 13 7.5 0.117 175.3 777.9 0.036 0.012 0.62
ML - Fig 13 8.5 0.093 139.6 825.5 0.078 0.012 0.71|<—-2B
ML - Fig 13 9.5 0.076 113.6 873.1 0.061 0.012 0.78
ML - Fig 13 10.5 0.063 94.1 920.7 0.049 0.012 0.84
ML - Fig 13 11.5 0.053 79.2 968.3 0.039 0.012 0.89
ML - Fig 13 12.5 0.045 67.5 1015.9 0.032 0.012 0.94
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SETTLEMENT OF FOOTINGS
Project:|26 Acre AF Property [TP6
B:j 3.91578|feet (width or diameter) = 1.95789|ft (1/2 width/dia)
L:] 3.91578|feet (length) I=| 1.95789|ft (1/2 length)
foot. depth: 2.5|feet Spread Load,k: 23
unit weight: 94 .3|pcf (above footing depth) Strip Load,k: 2.6
allowable q: 1500|psf
footing type: 2|(1=strip,2&3=square/rect.,4=circular)
4](4 for center, 1 for corner of square/rect.)
water depth: 6.5/feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.
Soil type C. C,'|press.,o.'(psf) OCR (pch) (%)| depth (ft)] OCR
Fill 0.001] 0.000125 135 0.0 1.00
ML - Fig 17 0.113 0.006 2300 94.3 1.9 1.0/ 5.98
CL -Fig 14 0.162 0.015 2500 103.5 0.2 4.0 4.26
SM 0.02 0.0025 115 5.5 1.00
CL-ML -Fig 16 0.053 0.005 2000 107 0.1 12.5] 2.05
SQUARE/RECTANGULAR FOOTINGS (Boussinesq Method)...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.}| Sett. (in.)| Set. (in.)
Fill 0 0.000 0.0 235.8 0.000 0.000 0.00
ML - Fig 17 1 0.926 1389.1 330.1 0.052 0.228 0.28
CL-Fig 14 2 0.690 1035.6 433.6 0.095 0.024 0.40
CL-Fig 14 3 0.473 708.9 537.1 0.066 0.024 0.49
CL-Fig 14 4 0.326 489.2 640.6 0.044 0.024 0.56
SM 5 0.233 349.5 693.2 0.043 0.000 0.60
SM 5.5 0.200 299.5 719.5 0.018 0.000 0.62
CL-ML - Fig 16 6.5 0.150 225.7 764.1 0.007 0.012 0.64
CL-ML - Fig 16 7.5 0.117 175.3 808.7 0.005 0.012 0.65
CL-ML - Fig 16 8.5 0.093 139.6 853.3 0.004 0.012 0.67}<---2B
CL-ML - Fig 16 9.5 0.076 113.6 897.9 0.003 0.012 0.68
CL-ML - Fig 16 10.5 0.063 94.1 942.5 0.002 0.012 0.70
CL-ML - Fig 16 11.5 0.053 79.2 987.1 0.002 0.012 0.71
CL-ML - Fig 16 12.5 0.045 67.5 1031.7 0.002 0.012 0.73
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Settlement--Footings
SETTLEMENT OF FOOTINGS
Project:{26 Acre AF Property |TP7
B:| 3.91578|feet (width or diameter) b=| 1.95789|ft (1/2 width/dia)
L:| 3.91578|feet (length) I={ 1.95789|ft (1/2 length)
foot. depth: 4 .5|feet Spread Load, k: 23
unit weight: 91.02|pcf (above footing depth) Strip Load,k: 2.6
allowable g: 1500|psf
footing type: 2|(1=strip,2&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth: 4.5|feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.] Avg.|
Soil type C C/'|press.,o ' (psf) OCR (pcf) (%)| depth (ft)] OCR
Fitl 0.001| 0.000125 135 0.0 1.00
ML - Fig 18 0.185 0.011 1000 91.02 3.6 0.0 2.33
CL - Fig 14 0.162 0.015 2500 103.5 0.2 4.5 4.08
SP 0.02 0.0025 115 10.5( 1.00
SQUARE/RECTANGULAR FOOTINGS (Boussinesq Method)...
Below ftg. Increased| avg. ovrbn.| incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)| Sett. (in.)] Set. (in.)
Fill 0 0.000 0.0 409.6 0.000 0.000 0.00
ML - Fig 18 0 0.000 0.0 409.6 0.000 0.000 0.00
CL - Fig 14 1 0.926 1389.1 450.7 0.110 0.024 0.13
CL - Fig 14 2 0.690 1035.6 491.8 0.089 0.024 0.25
CL - Fig 14 3 0.473 708.9 532.9 0.066 0.024 0.34
CL - Fig 14 4 0.326 489.2 574.0 0.048 0.024 0.41
CL - Fig 14 4.5 0.274 411.6 594.5 0.021 0.012 0.44
SP 5.5 0.200 299.5 647.1 0.040 0.000 0.48
SP 6.5 0.150 225.7 699.7 0.029 0.000 0.51
SP 7.5 0.117 175.3 752.3 0.022 0.000 0.53
SP 8.5 0.093 139.6 804.9 0.017 0.000 0.55(<---2B
SP 9.5 0.076 113.6 857.5 0.013 0.000 0.56
SP 10.5 0.063 941 910.1 0.010 0.000 0.57
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July 21, 2022 ENT 8B993:2023 P6 135 of 181

Mr. Ben Hunter

Project Engineer

American Fork City

51 East Main Street
American Fork, Utah 84003

Subject: Geotechnical Engineering Review No. 1
Stonecreek Subdivision, Plat K
1000 South 400 West
American Fork Utah
TG Project No. 22064

Subject Documents: Earthtec Engineering, Geotechnical Study - Revised, 26 Acre Property, 1000
South 400 West, American Fork, Utah, Earthtec Project No. 178750, prepared
for Mr. Garrett Seely, Woodside Homes, 460 West 50 South, Suite 200,
American Fork [sic], UT 84101, September 26, 2017.

Earthtec Engineering, Addendum 1, 26 Acre Property, 1000 South 400 West,
American Fork, Utah, Earthtec Project No. 178750, prepared for Mr. Garrett
Seely, Woodside Homes, 460 West 50 South, Suite 200, Salt Lake [sic], UT
84101, May 25, 2018.

Earthtec Engineering, Response to Review, American Fork Property and 26
Acre Property, 700 South 400 West and 1000 South 400 West, American
Fork, Utah, Earthtec Project No. 169273 and 178750, prepared for Woodside
Homes of Utah, 460 West 50 South, Suite 300, Salt Lake City, UT 84101,
August 25, 2020.

Submittal Status: GEQOTECHNICAL ENGINEERING SUBMITTAL INCOMPLETE
Dear Mr. Hunter:

At your request, Taylor Geotechnical (TG) reviewed the above subject documents. The purpose
of TG’s review is to evaluate whether or not Earthtec Engineering (Earthtec) adequately addresses
geotechnical engineering parameters at the site, consistent with concerns for public health, safety,
welfare, reasonable professional standards-of-care, and the American Fork City Sensitive Lands
Ordinance 07-10-47. Section 4-2-2 of the American Fork City Sensitive Land Ordinance sub-item
(10) states the report must be in accordance with the guidelines and recommendations of the
“American Fork Sensitive Lands Geologic Hazards Study,” Chapter 5 titled “Conclusions and
Recommendations” prepared by RB&G Engineering, Inc., dated December 2006.
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Geotechnical Review No. 1 July 21, 2022
Stonecreek Subdivision, Plat K, American Fork, Utah TG Project No. 22064

TG Conclusion

Based substantially in and on reliance of the technical documentation and assurances provided by
Earthtec, including their opinions and conclusions, it is TG’s opinion the September 26, 2017,
report combined with the May 25, 2018, and August 25, 2020, Earthtec report does not fulfill the
requirements of the American Fork City Sensitive Lands Ordinance 07-10-47.

TG Recommendations

Based on the requirements of the American Fork City Sensitive Land Ordinance and the technical
documentation provided by Earthtec, TG recommends the City of American Fork not consider the
Earthtec submittals complete from a geotechnical perspective until the following items are
adequately addressed.

1. The subject site is below elevation 4593 feet. For sites below an elevation of 4593 feet,
the Sensitive Land Ordinance requires the geotechnical report to address current
groundwater conditions by means of taking measurements at least 24 hours after drilling
and address potential artesian conditions at the site (see page 17, RBG 2006). The
September 26, 2017, Earthtec report did not address artesian conditions at the property in
accordance with the American Fork Sensitive Lands Ordinance.

TG recommends American Fork City request Earthtec address artesian conditions for the
proposed development.

2. The RB&G, 2006, report specifies for facilities designed according to the IBC seismic
provisions and located within the moderate or high liquefaction hazard zones identified in
Figure 6 of the RB&G report, that the recommended Site Class be based on a site-specific
subsurface investigation to a depth of at least 30 feet, supplemented by at least one
investigation to a depth of at least 70 feet and located within 2,000 feet of the site (see page
17, RGB 2006). The liquefaction hazard of the site should be analyzed with a boring to at
least 40 feet within the subject site (see page 18, RBG 2006).

The September 26, 2017, Earthtec report states on page 4, section 5.1 Soil Exploration, the
following: “As required by the American Fork Sensitive Lands Ordinance a 70-foot boring
is required to have been performed within 2,000 feet of the site. The boring labeled AF-
06-4 is within 2,000 feet of the site.”

The 70-foot deep boring referred to by Earthtec is required for determining the

recommended Site Class. A minimum 40-foot deep boring is required for the liquefaction
hazard assessment.

Taylor Geotechnical Page 2 of 4
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Geotechnical Review No. 1 July 21, 2022
Stonecreek Subdivision, Plat K, American Fork, Utah TG Project No. 22064

TG recommends American Fork City request Earthtec to:
a) Provide a copy of the boring log AF-06-4;

b) Provide a site plan depicting the location of boring AF-06-4 relative to the subject
site;

c) Substantiate the Site Class based on the referenced AF-06-4 boring and Boring B-
I from the September 26, 2012 report;

3. The September 26, 2017, Earthtec report states on page 10, section 9.3 Liquefaction
Potential, the following: “Our analysis indicates that approximately up to 3 inches of
liquefaction-induced settlement and possibly up to % feet of lateral spreading could occur
in the vicinity of B-1 during a moderate to large earthquake event.”

The September 26, 2017, May 25, 2018, or the August 25, 2020, Earthtec documents
provided to TG for review did not contain the calculations of their liquefaction analysis.
TG recommends American Fork request Earthtec provide their calculations to substantiate
their conclusions including the output file that substantiates the peak ground acceleration.

4. Inaluly 31,2020, CMT review letter of the September 26, 2017, Earthtec document, CMT
requested Earthtec provide “ . . . calculations for settlement, bearing capacity (including
any graphs used in determining consolidation coefficients) and lateral pressures/lateral
resistance be provided for review.”

In response to the request, the August 25, 2020, Earthtec document states the following,
“The calculations used for the settlement and bearing capacity are included at the end of
this letter. The structures on this project will be slab-on-grade, therefore; lateral pressures
are not required. Consolidation graphs can be found in the referenced reports.”

The settlement calculations as provided in the August 25, 2020, Earthtec document used
different consolidation coefficients for the same soil type and did not identify from which
consolidation graphs the consolidation coefficients were derived. Therefore, TG
recommends American Fork City request Earthtec to:

a) Label on their settlement calculations which consolidation curves go with each of
the listed consolidation coefficients;

b) Clarify which settlement calculations substantiate the allowable bearing
recommendation presented in the September 26, 2017 report and the August 25,
2020, Addendum report, especially where soft and highly compressible soils were
documented.

Taylor Geotechnical Page 3 of 4



ENT B993:2023 P6 138 of 181

Geotechnical Review No. 1 July 21, 2022
Stonecreek Subdivision, Plat K, American Fork, Utah TG Project No. 22064

c) Clarify the potential depth of over-excavation that will be required across the site
based on the presence of pinhole structured soils, especially in the area of Test Pits
6 through 8.

CLOSURE
All services performed by Taylor Geotechnical for this review were provided for the exclusive use
and benefit of American Fork City. No other person or entity is entitled to use or rely upon any of

the information or reports generated by Taylor Geotechnical as a result of this review.

If you have any questions, please feel free to contact the undersigned. The opportunity to be of
continued service to American Fork City is appreciated.

Respectfully submitted,
Taylor Geotechnical

‘' WDigitally signed by
Alanson O. Taylor,
" P.E.

Date: 2022.07.21
06:40:44 -06'00'

Alanson O. Taylor, P.E.
Principal

Taylor Geotechnical Page 4 of 4
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Lindon, Utah - 84042 Salt Lake City, Utah - 84104 Ogden, Utah - 84401
August 12, 2022

Phone (801) 225-5711  Phone (801) 787-9138 Phone (801) 399-9516

Woodside Homes of Utah, LLC ENT B8993:2023 PG 139 of 181
Attention: Ms. Ginger Romriell

460 West 50 North, Suite 300

Salt Lake City, UT 84101

Re: Response to Review
Meadow Brook
600 South 6600 West
American Fork, Utah
Project No: 228636

Ms. Romriell:

This letter is a response to the review by Taylor Geotechnical of our Geotechnical Report’
completed in July of 2022. A letter? to update structural loads has also been completed by
Earthtec Engineering.

Taylor Geotechnical’s Review Comment No. 1

Section 9.3 Liquefaction Potential (page 9) of the July 8, 2022, Earthtec document states, “Our
analysis indicates that approximately up to 2 inches of liquefaction-induced settlement and
possibly up to 1 foot of lateral spreading could occur during a moderate to large earthquake event.
Given the small amount of movement, it is our opinion that liquefaction mitigation is not needed
at the site.”

TG recommends the City request Earthtec to substantiate that public health, safety, and welfare
are not impacted. by 2 inches of liquefaction-induced settlement and 1 foot of lateral spreading.

Earthtec Engineering’s Response to Comment No. 1
As long as the structural engineer is aware and takes into account these values in their
calculations and designs, public health, safety and welfare should not be impacted.

Taylor Geotechnical’s Review Comment No. 2

The RB&G, 2006, report specifies for facilities designed according to the IBC seismic provisions
and located within the moderate or high liquefaction hazard zones identified on Figure 6 of the
RB&G report, that the recommended Site Class be based on a site-specific subsurface
investigation to a depth of at least 30 feet, supplemented by at least one investigation to a depth
of at least 70 feet and located within 2,000 feet of the site (see page 17, RGB 2006).

The Earthtec report did not supplement their report with at least one investigation to a depth of at
least 70 feet within 2,000 feet of the site. TG recommends the City request Earthtec provide the
recommended Site Class in accordance the City Sensitive Land Ordinance with:

' Geotechnical Study, Meadow Brook, Approximately 600 South 6600 West, American Fork, Utah, Earthtec
Engineering, Project N0.228636, July 8, 2022.

2 Addendum 1 — Updated Structural Loads, Meadow Brook, 600 South 6600 West, American Fork, Utah, Earthtec
Engineering, Project No.228636, August 9, 2022.

Professional Engineering Services ~ hnical Engi 9 ~ ic Studles ~ Code Inspactions ~ Spacial Inspection / Testing ~ Non-Destructive Examination ~ Failure Analysis
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Meadow Brook ENT 8993:2023
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American Fork, Utah

Job No: 228636

a) The referenced 70 foot boring shown on a site map;
b) The log of the 70 foot boring provided for review; and,
c¢) Substantiation of their respective site class recommendation.

Earthtec Engineering’s Response to Comment No. 2

Boring AF-06-3 is within 2,000 feet of the subject site. A site plan showing the location of the
boring in relation to the site is provided at the end of this response. A log of the boring is also
provided at the end of this response. Based on this boring the site class is borderline D/E.

Taylor Geotechnical’s Review Comment No. 3

Section 11.0 Floor Slabs and Flatwork (page 12) of the July 8, 2022, Earthtec document states,
“Due to shallow groundwater encountered at the site, lowest floor slab depths should be limited
to 1) feet below existing site grades.”

Section 12.2 Subsurface Drainage (pages 13 & 14) of the July 8, 2022, Earthtec document states,
“The depth of the basements will depend greatly on-site [sic] grading and drainage. Based on
current site conditions, basements may be constructed no deeper than 2 feet below existing site
grades.”

TG recommends the City request Earthtec to clarify the discrepancy between the recommended
1% feet and 2 feet of subsurface construction.

Earthtec Engineering’s Response to Comment No. 3

To provide a minimum of 3 feet of separation between the shallowest observed groundwater and
the bottom of the floor slab, the lowest floor slab depth should be limited to 1% feet below the
ground surface at the time of our investigation.

Taylor Geotechnical’s Review Comment No. 4

The subject site is below elevation 4593 feet. For sites below elevation 4593 feet, the Sensitive
Land Ordinance requires the geotechnical report to address artesian conditions at the site. The
July 8, 2022, Earthtec report did not address artesian conditions at the property. TG recommends
the City request Earthtec address artesian conditions for the proposed development.

Earthtec Engineering’s Response to Comment No. 4
Earthtec Engineering did not encounter artesian conditions to the depths explored of
approximately 367 feet.

Taylor Geotechnical’s Review Comment No. 5

TG recommends the City request Earthtec provide calculations that substantiate their
recommended allowable bearing capacity, estimated settlement, lateral resistance, lateral loading
recommendations, and the calculations that substantiate the liquefaction induced settlement and
lateral spread analysis. Variables used in the calculations should be substantiated.

Earthtec Engineering’s Response to Comment No. 5

Calculations for bearing capacity, settiement, and liquefaction are provided at the end of this
response. We understand that all buildings at the subject site will be slab-on-grade, therefore
lateral loading will not be required. Consolidation graphs and seismic maps are included in the

i,
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Meadow Brook

600 South 6600 West ENT 8993:2023 Pa 141 of 181
American Fork, Utah

Job No: 228636

original report to substantiate the variables in the calculations.

General Conditions

The information presented in this letter applies only to the soils encountered during the field
investigation on the subject site. It should be noted that Earthtec Engineering was not involved
with the selection of the foundation system being used, surface drainage control, floor slab design
and construction, backfill compaction requirements against foundation walls, mass grading of the
site, or any other aspect of the building construction. Site grading activities completed in other
areas such as driveways, sidewalks, or detached structures, were not observed during this site
visit, are outside of the scope of our work and are not addressed in this letter. The observations
and recommendations presented in this letter were conducted within the limits prescribed by our
client, with the usual thoroughness and competence of the engineering profession in this area at
this time. No warranty or representation is intended in our proposals, contracts, reports, or letters.

Closure
questions or be of further service, please call.

Respectfully;
EARTHTEC ENGINEERING

[ Bulld

Jergmy A.Balleck, E.L.T. ¥ H
Staff Engineer Vice President

JB/tm

Attachments:

Aerial Photograph Showing Location of Boring in Relation to Subject Site
Boring AF-06-3 Log

Bearing Capacity Calculations

Settlement Calculations

Liquefaction Calculations
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AERIAL PHOTOGRAPH SHOWING LOCATION OF

BORING IN RELATION TO SUBJECT SITE
MEADOW BROOK
APPROXIMATELY 600 SOUTH 6600 WEST

AMERICAN FORK, UTAH
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*Aerial photograph from Google Maps
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DRILL HOLE LOG

BORING NO. 06-03

PROJECT: AMERICAN FORK SENSITIVE LAND STUDY

CLIENT: HORROCKS ENGINEERS

SHEET 1 OF 2

PROJECT NUMBER: _200601.022

LOCATION: SOUTH END OF 6650 WEST

DATE STARTED:  _8/16/08

DRILLING METHOD: _CME-55 NO. 1/ N.W. CASING

DATE COMPLETED: 8/17/06

DRILLER: T.KERN

GROUND ELEVATION: NOT MEASURED

.1 LOGVI COLOR AFSENSLAND COLOR.GPS US EVALGDT 12/11/06

DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ N.M. LOGGED BY: HANSEN, J.H.B.
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45— 021 e
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DRILL HOLE LOG BORING NO. 06-03
PROJECT: AMERICAN FORK SENSITIVE LAND STUDY | SHEET 2 OF 2
CLIENT: HORROCKS ENGINEERS PROJECT NUMBER:_200601.022
LOCATION: SOUTH END OF 6650 WEST DATESTARTED: 8/16/06
DRILLING METHOD: CME-55 NO. 1/N.W, CASING DATE COMPLETED: _8/17/06
DRILLER: T.KERN GROUND ELEVATION: NOT MEASURED
DEPTH TO WATER - INIAL: ¥ N.M, AFTER 24 HOURS: ¥ _N.M. LOGGED BY: _M. HANSEN, JH.B,
Sample ~| Atter. | Gradation
Elev. [Dept| 8 | | = §§5=5g~£§
(ﬂ). @) H'g é? Ses i uscs J Material Description Qg °§ é B £ a5
:|§Le9endrMSHTO) ssaazgggs
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Project: Meadow Brook 8/9/2022
Job No. 228636
Bearing Capacity after Meyerhoff’
Allowable Bearing Pressure, g = (CNS.d; + YDNgsdg + 0.5yBN,s,d,r J(F.S.) < q
Friction Angle, ¢ = 32|degrees Ne= 232 =e"™han’(45+¢/2)
Cohesion, ¢ = 0|psf Ne= 355 =(Ng-1)cotd
Effective Unit Weight, y = 115(pcf = 18.1 kN/m2 Ng= 220 =(Ng-1)tan(1.4¢)
Longest Wall Footing Length, L = 25/t = 76 m Ko= 3.3 =tan’(d45+4/2)
Bearing Pressure Limit, q, = 1.5]ksf = 0.1 mPa
F.S.= 3.0 I:lshaded areas indicate input values
SUMMARY TABLES
Allowable Wall Footing Bearing Capacity, q, - ksf
Footing | Structural Fill Width - ft
Depth, D - ft| Depth, D, - ft| 1.50 1.67 1.83 2.00 2.50 3.00 350  4.00 4.50 5.00
1.00 0.00 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
250 0.00 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
1.00 2.00 3.78 3.56 3.39 3.24 292 270 2.55 243 234 227
2.50 2.00 3.78 3.56 3.39 3.24 292 2.70 2.55 243 2.34 2.27
Allowable Square Column Footing Bearing Capacity, d.y - ksf
Footing | Structural Fill Width - ft
Depth, D - ft| Depth, D;-ft| 2.50 3.00 3.50 4.00 450 5,00 5.50 6.00 6.50 7.00
1.00 0.00 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
2.50 0.00 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
1.00 2.00 4.86 4.17 3.70 3.38 3.13 294 279 267 257 248
2.50 2.00 4.86 4.17 3.70 3.38 3.13 2.94 279 2.67 257 248
1Bowles, Joseph E.; Foundation Analyses and Design; McGraw-Hill; 1988; pgs: 187-196
using Bowles bearing capacity reduction method (r, = 1- 0.25 log (8/6), B>6 ft.).
Wall (Strip) Footing
Width, B=[  1.50 1.67 1.83 2.00 2.50 3.00 3.50 4.00 4.50 5.00
S.=| 1.04 1.04 1.05 1.05 1.07 1.08 1.09 110 112 1.13
s;=s,=] 102 1.02 1.02 1.03 1.03 1.04 1.05 1.05 1.06 1.07
Depth, D = 1
d.=| 124 1.22 1.20 1.18 1.14 1.12 1.10 1.09 1.08 1.07
d.=d,=| 112 1.11 1.10 1.09 1.07 1.06 1.05 1.05 1.04 1.04
r.=| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
an=| 52 54 56 58 6.5 741 78 8.5 9.2 9.9
Qu=l 1.7 1.8 1.9 1.9 22 24 26 28 3.1 33
Depth, D= 25
d.=| 1.60 1.54 1.49 1.45 1.36 1.30 1.26 1.23 1.20 1.18
L=d,=] 1.30 1.27 1.25 1.23 1.18 1.15 1.13 1.11 1.10 1.09
r.=| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
qu=| 114 1.4 15 11.6 12.0 125 13.1 13.7 14.4 15.1
Qu=l 38 3.8 3.8 3.9 40 4.2 44 4.6 48 5.0
Square Column Footing
Width, B =] 2.50 3.00 350 4.00 4. 5.50 6.00 6.50 7.00
Depth, D=| 1.00
d.=| 114 1.12 1.10 1.09 1.08 1.07 1.07 1.06 1.06 1.05
d.=d,=| 1.07 1.06 1.05 1.05 1.04 1.04 1.03 1.03 1.03 1.03
r,=| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.98
an=| 83 9.1 9.9 10.7 15 12.4 13.2 14.0 14.7 15.5
Q=] 28 3.0 33 36 3.8 4.1 44 4.7 49 5.2
Dapth, D = 25
d.=| 136 1.30 1.26 1.23 1.20 1.18 1.16 1.15 1.14 1.13
d.=d,=| 1.18 1.15 1.13 1.11 1.10 1.09 1.08 1.08 1.07 1.06
r.=| 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.98
au=| 154 16.0 16.6 17.3 18.0 18.8 19.5 20.3 21.0 21.7
=] 51 53 5.5 5.8 6.0 6.3 6.5 6.8 7.0 72
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SETTLEMENT OF FOOTINGS
Project:{Meadow Brook B-1
B: 2 8/feet (width or diameter) b= 1.4|ft (1/2 width/dia)
L: 25|feet (length) 1= 12.5{ft (1/2 length)
foot. depth: 4 feet Spread Load k: 22
unit weight: 114.4|pcf (above footing depth) Strip Load,k: 4.2
allowable g: 1500|psf
footing type: 1|(1=strip,2&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth: 8|feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.|
Soil type C. C, |press.,c.'(psf) OCR (pch) (%)| depth (ft)] OCR
Fill 0.001] 0.000125 135 0.0 1.00
ML 0.051 0.028 2000 114.4 0.2 14.0( 2.07
STRIP FOOTINGS...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)] Sett. (in.)] Set. (in.)
Fill 0 0.000 0.0 457.6 0.000 0.000 0.00
ML 1 0.906 1359.4 572.0 0.178 0.024 0.20
ML 2 0.688 1031.8 686.4 0.134 0.024 0.36
ML 3 0.522 782.9 800.8 0.100 0.024 0.48
ML 4 0.413 619.3 915.2 0.075 0.024 0.58
ML 5 0.339 508.6 967.2 0.062 0.024 0.67
ML 6 0.287 430.2 1019.2 0.051 0.024 0.74|<---2B
ML 7 0.248 3721 1071.2 0.044 0.024 0.81
ML 8 0.218 327.6 1123.2 0.037 0.024 0.87
ML 9 0.195 2924 1175.2 0.032 0.024 0.93
ML 10 0.176 263.9 1227.2 0.028 0.024 0.98
ML 11 0.160 240.5 1279.2 0.025 0.024 1.03
ML 12 0.147 220.8 1331.2 0.022 0.024 1.08
ML 13 0.136 204.1 1383.2 0.020 0.024 1.12
ML 14 0.126 189.7 1435.2 0.018 0.024 1.16
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Settlement--Footings New Loads

SETTLEMENT OF FOOTINGS
Project:|Meadow Brook TP-3
B: 2.8|feet (width or diameter) = 1.4|ft (1/2 width/dia)
L: 25|feet (length) | = 12.5|ft (1/2 length)
foot. depth: 4|feet Spread Load, k: 22
unit weight:| 121.44|pcf (above footing depth) Strip Load,k: 4.2
allowable q: 1500 (psf
footing type: 1](1=strip,2&3=square/rect.,4=circular)
4((4 for center, 1 for corner of square/rect.)
water depth: 7.5(feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.|
Soil type C. C/ |press.,o.'(psf) OCR (pch) (%)| depth (ft}] OCR
Fill 0.001] 0.000125 135 0.0 1.00
SC-SM 0.08 0.011 2700 121.44 0.1 11.0f 2.96
STRIP FOOTINGS...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)| Sett. (in.}] Set. (in.)
Fill 0 0.000 0.0 485.8 0.000 0.000 0.00
SC-SM 1 0.906 1359.4 607.2 0.067 0.012 0.08
SC-SM 2 0.688 1031.8 728.6 0.051 0.012 0.14
SC-SM 3 0.522 782.9 850.1 0.037 0.012 0.19
SC-SM 4 0.413 619.3 940.3 0.029 0.012 0.23
SC-SM 5 0.339 508.6 999.4 0.024 0.012 0.27
SC-SM 6 0.287 430.2 1058.4 0.020 0.012 0.30|<---2B
SC-SM 7 0.248 372.1 1117.4 0.016 0.012 0.33
SC-SM 8 0.218 327.6 1176.5 0.014 0.012 0.35
SC-SM 9 0.195 292.4 1235.5 0.012 0.012 0.38
SC-SM 10 0.176 263.9 1294.6 0.011 0.012 0.40
SC-SM 11 0.160 240.5 1353.6 0.009 0.012 0.42
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SETTLEMENT OF FOOTINGS
Project:|Meadow Brook TP-4
B: 2.8 |feet (width or diameter) b= 1.4]ft (1/2 width/dia)
L: 25|feet (length) I 12.5(ft (1/2 length)
foot. depth: 4|feet Spread Load, k: 22
unit weight:;|  101.08|pcf (above footing depth) Strip Load, k: 42
allowable g: 1500|psf
footing type: 1|(1=strip,2&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth: 12{feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.|
Soil type C. C, |press.,c.'(psf) OCR (pcf) (%)| depth (it)] OCR
Fill 0.001] 0.000125 135 0.0] 1.00
CL 0.119 0.012 1400 101.08 0 14.0 1.54
STRIP FOOTINGS...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)] Sett. (in.)] Set. (in.)
Fill 0 0.000 0.0 404.3 0.000 0.000 0.00
CL 1 0.906 1359.4 505.4 0.241 0.000 0.24
CL 2 0.688 1031.8 606.5 0.150 0.000 0.39
CL 3 0.522 782.9 707.6 0.082 0.000 0.47
CL 4 0.413 619.3 808.6 0.047 0.000 0.52
CL 5 0.339 508.6 909.7 0.035 0.000 0.55
CL 6 0.287 430.2 1010.8 0.038 0.000 0.59|<-—-2B
CL 7 0.248 372.1 1111.9 0.051 0.000 0.64
CL 8 0.218 327.6 1213.0 0.068 0.000 0.71
CL 9 0.195 292.4 1251.6 0.068 0.000 0.78
CL 10 0.176 263.9 1290.3 0.115 0.000 0.89
CL 11 0.160 240.5 1329.0 0.103 0.000 1.00
CL 12 0.147 220.8 1367.7 0.093 0.000 1.09
CL 13 0.136 204.1 1406.4 0.084 0.000 1.17
CL 14 0.126 189.7 1445.0 0.077 0.000 1.25
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SETTLEMENT OF FOOTINGS
Project:|Meadow Brook TP-7
B: 2.8|feet (width or diameter) b= 1.4|ft (1/2 width/dia)
L: 25|feet (length) I= 12.5]ft (1/2 length)
foot. depth: 4|feet Spread Load,k: 22
unit weight: 108.8|pcf (above footing depth) Strip Load,k:| 4.2
allowable q: 1500|psf
footing type: 1](1=strip,2&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth: 10{feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.|
Soil type C. C,'|press.,c.'(psf) OCR (pch) (%)| depth (ft)] OCR
Fill 0.001] 0.000125 135 0.0 1.00
SC 0.182 0.014 2000 108.8 0.7 5.0/ 4.08
CL 0.092 0.018 2000 126 0.2 14.0f 1.51
STRIP FOOTINGS...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)] Sett. (in.)[ Sett. (in.)| Set. (in.)
Fill 0 0.000 0.0 435.2 0.000 0.000 0.00
SC 1 0.906 1359.4 544.0 0.091 0.084 0.18
SC 2 0.688 1031.8 652.8 0.069 0.084 0.33
SC 3 0.522 782.9 761.6 0.052 0.084 0.46
SC 4 0.413 619.3 870.4 0.039 0.084 0.59
SC 5 0.339 508.6 979.2 0.031 0.084 0.70
CL 6 0.287 430.2 1105.2 0.031 0.024 0.76|<---2B
CL 7 0.248 3721 1168.8 0.026 0.024 0.81
CL 8 0.218 327.6 12324 0.022 0.024 0.85
CL 9 0.195 292.4 1296.0 0.019 0.024 0.90
CL 10 0.176 263.9 1359.6 0.017 0.024 0.94
CL 11 0.160 240.5 1423.2 0.015 0.024 0.98
CL 12 0.147 220.8 1486.8 0.013 0.024 1.01
CL 13 0.136 204 .1 1550.4 0.012 0.024 1.05
CL 14 0.126 189.7 1614.0 0.010 0.024 1.08
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SETTLEMENT OF FOOTINGS
Project:.|Meadow Brook B-1
B:[ 3.82971|feet (width or diameter) b =| 1.914854|ft (1/2 width/dia)
L:| 3.82971 |feet (length) =] 1.914854|ft (1/2 length)
foot. depth: 4|feet Spread Load, k: 22
unit weight: 114.4|pcf (above footing depth) Strip Load,k: 4.2
allowable g: 1500|psf |
footing type: 2|(1=strip,2&3=square/rect.,4=circular)
4{(4 for center, 1 for corner of square/rect.)
water depth: 8|feet
DEFINE SOIL PROFILE: preconsol Density] Collapse| Below fig.| Avg.|
Soil type C C,'|press.,o.'(psf) OCR (pcf) (%)| depth (ft){ OCR
Fill 0.001{ 0.000125 135 0.0 1.00
ML 0.051 0.028 2000 114.4 0.2 14.0( 2.07
SQUARE/RECTANGULAR FOOTINGS (Boussinesq Method)...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)| Sett. (in.)| Set. {in.)
Fill 0 0.000 0.0 457.6 0.000 0.000 0.00
ML 1 0.922 1382.9 572.0 0.179 0.024 0.20
ML 2 0.679 1018.8 686.4 0.133 0.024 0.36
ML 3 0.461 690.8 800.8 0.091 0.024 0.47
ML 4 0.316 473.9 915.2 0.061 0.024 0.56
ML 5 0.225 337.3 967.2 0.044 0.024 0.63
ML 6 0.166 2493 1019.2 0.032 0.024 0.68
ML 7 0.127 190.5 1071.2 0.024 0.024 0.73
ML 8 0.100 149.8 1123.2 0.018 0.024 0.77|<---2B
ML 9 0.080 120.6 1175.2 0.014 0.024 0.81
ML 10 0.066 99.0 1227.2 0.011 0.024 0.85
ML 11 0.055 82.6 1279.2 0.009 0.024 0.88
ML 12 0.047 70.0 1331.2 0.007 0.024 0.91
ML 13 0.040 60.0 1383.2 0.006 0.024 0.94
ML 14 0.035 52.0 1435.2 0.005 0.024 0.97
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SETTLEMENT OF FOOTINGS
Project:[Meadow Brook TP-3
B:[ 3.82971|feet (width or diameter) =| 1.914854|ft (1/2 width/dia)
L:[ 3.82971|feet (length) I =] 1.914854|ft (1/2 length)
foot. depth: 4|feet Spread Load,k: 22
unit weight:| 121.44|pcf (above footing depth) Strip Load,k:| 4.2
allowable g: 1500|psf
footing type: 3|(1=strip,2&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth: 7.5|feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.
Soil type C. C,'[press.,c.'(psf) OCR (pcf) (%)| depth (ft)] OCR
Fill 0.001| 0.000125 135 0.0 1.00
SC-SM 0.08 0.011 2700 121.44 0.1 11.0[f 2.96
SQUARE/RECTANGULAR FOOTINGS (Westergard Method)...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)] Sett. (in.)] Set. (in.)
Fill 0 0.000 0.0 485.8 0.000 0.000 0.00
SC-SM 1 0.812 1217.4 607.2 0.063 0.012 0.08
SC-SM 2 0.642 963.3 728.6 0.048 0.012 0.14
SC-SM 3 0.502 753.5 850.1 0.036 0.012 0.18
SC-SM 4 0.393 589.6 940.3 0.028 0.012 0.22
SC-SM 5 0.310 465.2 999.4 0.022 0.012 0.26
SC-SM 6 0.248 371.5 1058.4 0.017 0.012 0.29
SC-SM 7 0.201 300.8 1117.4 0.014 0.012 0.31
SC-SM 8 0.165 247.0 1176.5 0.011 0.012 0.34|<---2B
SC-SM 9 0.137 205.5 1235.5 0.009 0.012 0.36
SC-SM 10 0.115 173.1 1294.6 0.007 0.012 0.38
SC-SM 11 0.098 147.5 1353.6 0.006 0.012 0.39
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Settlement--Footings New Loads

SETTLEMENT OF FOOTINGS
Project:[Meadow Brook TP-4
B:| 3.82971|feet (width or diameter) b =| 1.914854|ft (1/2 width/dia)
L:| 3.82971|feet (length) I =| 1.914854|ft (1/2 length)
foot. depth: 4|feet Spread Load,k: 22
unit weight:]  101.08|pcf (above footing depth) Strip Load, k: 4.2
allowable q: 1500 [psf
footing type: 3[(1=strip,2&3=square/rect.,4=circular)
4(4 for center, 1 for corner of square/rect.)
water depth: 12}feet
DEFINE SOIL PROFILE: preconsol Density] Collapse| Below ftg.| Avg.
Soil type C C, |press.,o.'(psf) OCR (pch) (%)| depth (ft)] OCR
Fill 0.001| 0.000125 135 0.0 1.00
CL 0.119 0.012 1400 101.08 0 14.0( 1.54
SQUARE/RECTANGULAR FOOTINGS (Westeggard Method)...
Below ftg. Increased| avg. ovrbn.| Incremnt.| Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)] Sett. (in.)] Set. (in.)
Fill 0 0.000 0.0 404.3 0.000 0.000 0.00
CL 1 0.812 1217.4 505.4 0.192 0.000 0.19
CL 2 0.642 963.3 606.5 0.123 0.000 0.32
CL 3 0.502 753.5 707.6 0.069 0.000 0.38
CL 4 0.393 589.6 808.6 0.034 0.000 0.42
CL 5 0.310 465.2 909.7 0.026 0.000 0.44
CL 6 0.248 371.5 1010.8 0.020 0.000 0.46
CL 7 0.201 300.8 1111.9 0.020 0.000 0.48
CL 8 0.165 247.0 1213.0 0.035 0.000 0.52|<---2B
CL 9 0.137 205.5 1251.6 0.032 0.000 0.55
CL 10 0.115 173.1 1290.3 0.078 0.000 0.63
CL 11 0.098 147.5 1329.0 0.065 0.000 0.69
CL 12 0.085 126.9 1367.7 0.055 0.000 0.75
CL 13 0.073 110.2 1406.4 0.047 0.000 0.80
CL 14 0.064 96.5 1445.0 0.040 0.000 0.84
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Settlement--Footings New Loads

SETTLEMENT OF FOOTINGS
Project:|Meadow Brook TP-7
B:| 3.82971|feet (width or diameter) =| 1.914854[ft (1/2 width/dia)
L:| 3.82971|feet (length) 1= 1.914854|ft (1/2 length)
foot. depth: 4|feet Spread Load, k: 22
unit weight: 108.8|pcf (above footing depth) Strip Load,k: 4.2
allowable g: 1500|psf
footing type: 3|(1=strip,2&3=square/rect.,4=circular)
4|(4 for center, 1 for corner of square/rect.)
water depth: 10|feet
DEFINE SOIL PROFILE: preconsol Density| Collapse| Below ftg.| Avg.
Soil type C C, |press.,c.'(psf) OCR (pcf) (%)| depth (ft})] OCR
Fill 0.001] 0.000125 135 0.0 1.00
SC 0.182 0.014 2000 108.8 0.7 5.0, 4.08
CL 0.092 0.018 2000 126 0.2 14.0f 1.51
SQUARE/RECTANGULAR FOOTINGS (Westergard Method)...
Below ftg. Increased| avg. ovrbn.[ Incremnt.] Collapse Total
Soil Type depth (ft) Influence|Stress (psf)| press.(psf)| Sett. (in.)| Sett. (in.)] Set. (in.)
Fill 0 0.000 0.0 435.2 0.000 0.000 0.00
SC 1 0.812 1217.4 544.0 0.086 0.084 0.17
SC 2 0.642 963.3 652.8 0.066 0.084 0.32
SC 3 0.502 753.5 761.6 0.050 0.084 0.45
SC 4 0.393 589.6 870.4 0.038 0.084 0.58
SC 5 0.310 465.2 979.2 0.028 0.084 0.69
CL 6 0.248 371.5 1105.2 0.027 0.024 0.74
CL 7 0.201 300.8 1168.8 0.021 0.024 0.78
CL 8 0.165 247.0 1232.4 0.017 0.024 0.83|<--2B
CL 9 0.137 205.5 1296.0 0.014 0.024 0.86
CL 10 0.115 173.1 1359.6 0.011 0.024 0.90
CL 11 0.098 147.5 1423.2 0.009 0.024 0.93
CL 12 0.085 126.9 1486.8 0.008 0.024 0.96
CL 13 0.073 110.2 1550.4 0.006 0.024 0.99
CL 14 0.064 96.5 1614.0 0.005 0.024 1.02
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Project” Meadow Brook LATERAL SPREADING VALUES [TOTAL SETTLEMENT VALUES
Location Ses Figure No. 2, Uteh Caica By: WGT | Boring Fis,Tys DS50i5  Du. ] Boring Fis,Tiy DS50is D, ft| Boring [ D050t Dy ft |Bonng Sett., in Boring  Sett, In | Boring Sett,in
Project No. 228836  Referances Reviewed By 81 1212 0427 1.0 B1 1.9
Date: 8922 1 Youd, et al, 2001 Ceg= 102
Dill Rig Code L3 2 Boulanger & Kiriss, 2008 Ca= 105
Borehole Diameter, inches: 7 3 Bray & Sancio, 2008 Cy= 120
Sampler without linars?.  yes Magnitude Scaling Factor, MSF = 100
Fill Height, feet o R*=R+10M089M,-564)= 145§
Magnitude, Mw 75 ModCat Sampler Conver Factor(")= 077
Peak Horiz. Acceleration, amax  0.553 Use representative tests for layers? yes
Digtance from site to fault, km 365 Enter Ground Stops %  0.001
Refarenca atmosphere vatuetaf 105811 __ Enter W=HuDistance to free face %
Water Sample Unit Pore Total Effective| Rod | Meas Rod Ovrbrdn F.S =(CRR,,/CSR) MSFIMoistun Will it Liquefy By: | Volum. Layer Layer
Boring Depth, Depth, Weaight, Press, Stress Strass | Length, | N-value Correct Comrect. >1} {<=1) Content Liquid Plast Bousddss BaySenco | Straln  Thick. Satiimnt]
No  feet feot USC %Fines) pcf tsf taf tsf feet | Nn Cr Cv (N (Ndeoo| fa  CRRys CSR FS. FS %  Limit Index Cntena? Cnterda? | % foet inches
B1 WL 6 0000200 0200 | & 7 75 166 107 178 [069 019 036 AWT 0% 4 Ves NO
8 CL 70 .016 0480 .465 10 80 134 55 116 1098 013 36 (Ctay) NO
SM 12 .004  0.827 533 15 85 129 84 102 1097 012 4 0.28 25 4 1.2
18 CL 86 15 250 0.920 .870 20 85 120 10 17 96 019 4 {Clay) 30 43 1 NO
21 CL 86 16 408 1.218 812 25 12 95 11218 246 1095 028 K {Clay) 30 43 1 NO
28 CL 88 16 562 1.508 8 30 12 85 105 153 234 1094 026 4__(Clay) 30 43 1 NO
31 CL 79 14 718 1767 1049 1 35 8 00 100 77 14.; 82 015 56 Cla; 40 38 8 NO YES
36 SP-SM 8 18 874 2.124 250 A0 18 00 082 213 21 88 024 0.45 2 14 45 07
HN/A
HNIA
HBNIA

Pege 1
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TA YL O R 2659 North.180 East
EOTECHNICAL DS 400.0764

August 31, 2022

Mr. Ben Hunter

Project Engineer

American Fork City

51 East Main Street
American Fork, Utah 84003

Subject: Geotechnical Engineering Review No. 1
Stonecreek Subdivision, Plat J
1000 South 400 West
American Fork Utah
TG Project No. 22079

Subject Documents: Earthtec Engineering, Response to Review, 26 Acre Property, Stonecreek
Subdivision Plats H & 1, 1000 South 400 West, American Fork, Utah,
Earthtec Project No. 178750, prepared for Woodside Homes of Utah, 460
West 50 South, Suite 300, Salt Lake City, UT 84101, May 9, 2022.

Earthtec Engineering, Response to Review, American Fork Property and 26
Acre Property, 700 South 400 West and 1000 South 400 West, American
Fork, Utah, Earthtec Project No. 169273 and 178750, prepared for
Woodside Homes of Utah, 460 West 50 South, Suite 300, Salt Lake City,
UT 84101, August 25, 2020.

Earthtec Engineering, Addendum 1, 26 Acre Property, 1000 South 400
West, American Fork, Utah, Earthtec Project No. 178750, prepared for Mr.
Garrett Seely, Woodside Homes, 460 West 50 South, Suite 200, Salt Lake
[sic], UT 84101, May 25, 2018.

Earthtec Engineering, Geotechnical Study - Revised, 26 Acre Property,
1000 South 400 West, American Fork, Utah, Earthtec Project No. 178750,
prepared for Mr. Garrett Seely, Woodside Homes, 460 West 50 South, Suite
200, American Fork [sic], UT 84101, September 26, 2017.

Submittal Status: GEOTECHNICAL ENGINEERING SUBMITTAL INCOMPLETE
Dear Mr. Hunter:
At your request, Taylor Geotechnical (TG) reviewed the above-referenced documents prepared by

Earthtec Engineering (Earthtec). The purpose of TG’s review is to evaluate whether or not the
Earthtec submittals adequately address geotechnical engineering parameters at the site, consistent
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Geotechnical Engineering Review No. 1 August 31, 2022
Stonecreek Subdivision, Plat J, American Fork, Utah : TG Project No. 22079

with concerns for public health, safety, welfare, reasonable professional standards of care, and the
American Fork City (the City) Sensitive Lands Ordinance 07-10-47.

It should be noted that the old proposed Plats H & I are now Plats J & K.
TG Conclusion
Based substantially in and on reliance of the technical documentation and assurances provided by
Earthtec, including their opinions and conclusions, it is TG’s opinion that the Earthtec submittals
have not adequately addressed geotechnical engineering parameters at the site, consistent with
concerns for public health, safety and welfare; reasonable professional standards of practice and
the City Sensitive Lands Ordinance 07-10-47.
TG Recommendations
Based on the requirements of the City Sensitive Land Ordinance and the technical documentation
provided by Earthtec, TG recommends the City not consider the Earthtec submittals complete from
a geotechnical engineering perspective until the following item is adequately addressed.
The liquefaction analysis provided in the September 26, 2017, Earthtec report with supporting
calculations provided in the May 9, 2022, Earthtec response letter was based on Site Class D
and ASCE 7-10.
TG recommends the City request Earthtec to:

a) Update the liquefaction analysis using the modified peak ground acceleration (PGAnm)
based on ASCE 7-16 and Site Class E;

b) Provide their updated liquefaction analysis calculations;
¢) Provide the output file that substantiates the PGAu; and,
d) Provide updated seismic design acceleration parameters.
Closure
All services performed by Taylor Geotechnical for this review were provided for the exclusive use

and benefit of the City. No other person or entity is entitled to use or rely upon any of the
information or reports generated by Taylor Geotechnical as a result of this review.

Taylor Geotechnical Page 2 of 3
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Geotechnical Engineering Review No. 1 August 31, 2022
Stonecreek Subdivision, Plat J, American Fork, Utah TG Project No. 22079

If you have any questions, please feel free to contact the undersigned. The opportunity to be of
continued service to American Fork City is appreciated.

Respectfully submitted,
Taylor Geotechnical

- Digitally signed by
~Alanson O. Taylor, P.E.
» Date:2022.08.31
13:13:56 -06'00’

The electronic version of this report is not
valid without a digital signature noted.

Alanson O. Taylor, P.E.
Principal

Taylor Geotechnical Page 3 of 3
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TA YL OR 2659 North 180 East
EOTECHNICAL b S0 1400.9764

August 31, 2022

Mr. Ben Hunter

Project Engineer

American Fork City

51 East Main Street
American Fork, Utah 84003

Subject: Geotechnical Engineering Review No. 2
Stonecreek Subdivision, Plat K
1000 South 400 West
American Fork Utah
TG Project No. 22064

Subject Documents: Earthtec Engineering, Response to Review, 26 Acre Property, Stonecreek
Subdivision Plats H & I, 1000 South 400 West, American Fork, Utah,
Earthtec Project No. 178750, prepared for Woodside Homes of Utah, 460
West 50 South, Suite 300, Salt Lake City, UT 84101, May 9, 2022.

Previous Submittals: Earthtec Engineering, Geotechnical Study - Revised, 26 Acre Property,
1000 South 400 West, American Fork, Utah, Earthtec Project No. 178750,
prepared for Mr. Garrett Seely, Woodside Homes, 460 West 50 South, Suite
200, American Fork [sic], UT 84101, September 26, 2017.

Earthtec Engineering, Addendum 1, 26 Acre Property, 1000 South 400
West, American Fork, Utah, Earthtec Project No. 178750, prepared for Mr.
Garrett Seely, Woodside Homes, 460 West 50 South, Suite 200, Salt Lake
[sic], UT 84101, May 25, 2018.

Earthtec Engineering, Response to Review, American Fork Property and 26
Acre Property, 700 South 400 West and 1000 South 400 West, American
Fork, Utah, Earthtec Project No. 169273 and 178750, prepared for
Woodside Homes of Utah, 460 West 50 South, Suite 300, Salt Lake City,
UT 84101, August 25, 2020.

Submittal Status: GEOTECHNICAL ENGINEERING SUBMITTAL INCOMPLETE
Dear Mr. Hunter:

At your request, Taylor Geotechnical (TG) reviewed the above May 9, 2022, subject document
prepared in response to the following review letter by TG:
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Geotechnical Review No. 2 August 31, 2022
Stonecreek Subdivision, Plat K, American Fork, Utah TG Project No. 22064

TG Geotechnical Engineering Review No. 2, Stonecreek Subdivision, Plat K, 1000 South
400 West, American Fork Utah, TG Project No. 22064, prepared for Mr. Ben Hunter,
Project Engineer, American Fork City, 51 East Main Street, American Fork, Utah 84003,
dated July 21, 2022.

The purpose of TG’s review is to evaluate whether or not Earthtec Engineering (Earthtec)
adequately addresses geotechnical engineering review comments in the July 21, 2022, TG review
letter, consistent with concerns for public health, safety, welfare, reasonable professional standards
of care, and the American Fork City (the City) Sensitive Lands Ordinance 07-10-47.
TG Conclusion
Based substantially in and on the reliance of the technical documentation and assurances provided
by Earthtec, including their opinions and conclusions, it is TG’s opinion the May 9, 2022, Earthtec
response report did not adequately respond to the July 21, 2022, TG review letter.
TG Recommendations
Based on the requirements of the City Sensitive Land Ordinance and the technical documentation
provided by Earthtec, TG recommends the City not consider the Earthtec submittals complete from
a geotechnical perspective until the following items are adequately addressed.
In response to review comment No. 2¢ of the July 21, 2022, TG review letter, Earthtec
recommended Site Class E for seismic analysis of structures within the subject site. The
liquefaction analysis provided in response to review comment No. 3 of the July 21, 2022, TG
review letter indicated Earthtec used Site Class D and referenced ASCE 7-10.
TG recommends the City request Earthtec to:
a) Update the liquefaction analysis using the PGAy based on ASCE 7-16 and Site Class E;
b) Provide their updated liquefaction analysis calculations;
c¢) Provide the output file that substantiates the modified peak ground acceleration, and,
d) Provide updated seismic design acceleration parameters.
CLOSURE
All services performed by Taylor Geotechnical for this review were provided for the exclusive use

and benefit of American Fork City. No other person or entity is entitled to use or rely upon any of
the information or reports generated by Taylor Geotechnical as a result of this review.

Taylor Geotechnical Page 2 of 3
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Geotechnical Review No. 2 August 31, 2022
Stonecreek Subdivision, Plat K, American Fork, Utah TG Project No. 22064

If you have any questions, please feel free to contact the undersigned. The opportunity to be of
continued service to American Fork City is appreciated.

Respectfully submitted,

§ Digitally signed by

4 Alanson O. Taylor, P.E.
y # Date: 2022.08.31
12:03:38-06'00"

The electronic version of this report is not
valid without a digital signature noted.

Alanson O. Taylor, P.E.
Principal

Taylor Geotechnical Page 3 of 3
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" k\‘ 1497 West 40 South 840 West 1700 South #10 1596 W. 2650 S. #108
Lindon, Utah - 84042  Salt Lake City, Utah - 84104  Ogden, Utah - 84401
Phone (801) 225-5711  Phone (801) 787-9138 Phone (801) 399-9516

September 8, 2022

Woodside Homes of Utah
460 West 50 South, Suite 300
Salt Lake City, UT 84101

Re: Response to Review
Stonecreek, Plat J
1000 South 400 West
American Fork, Utah
Job No: 178750

Gentlemen:

This letter is a response to the review by Taylor Geotechnical, dated August 31, 2022, of our
geotechnical report’ completed in 2017. In addition, an addendum? was completed on May 25,
2018.

TG’s Request:

Based on the requirements of the City Sensitive Land Ordinance and the technical documentation
provided by Earthtec, TG recommends the City not consider the Earthtec submittals complete
from a geotechnical engineering perspective until the following item is adequately addressed.

The liquefaction analysis provided in the September 26, 2017, Earthtec report with supporting
calculations provided in the May 9, 2022, Earthtec response letter was based on Site Class D and
ASCE 7-10.

TG recommends the City request Earthtec to:

a) Update the liquefaction analysis using the modified peak ground acceleration (PGAM) based
on ASCE 7-16 and Site Class E;

Our analysis has been updated with the modified peak ground acceleration of
0.638g.

b) Provide their updated liquefaction analysis calculations;

Our analysis indicates that approximately up to 2.7 inches of liquefaction-induced
settlement and possibly up to %: feet of lateral spreading could occur in the vicinity
of B-1 during a moderate to large earthquake event.

¢) Provide the output file that substantiates the PGAM; and,
The output file is provided at the end of the letter.
d) Provide updated seismic design acceleration parameters.

1 Geotechnical Study-Revised, 26 Acre Property, 1000 South 400 West, American Fork, Utah, Earthtec Engineering,
Project No.178750, September 26, 2017.
2 Addendum 1, 26 Acre Property, 1000 South 400 West, American Fork, Utah, Earthtec Engineering, Project

No.178750, May 25, 2018.
=
li.B\
AnaRES’

Professional Engineering Services ~ g ~ gic Studies ~ Code inspections ~ Speclal Inspection / Testing ~ Non-Destructive Examination ~ Failure Anafysis




Response to Review Page 2
Stonecreek, Plat J

1000 South 400 West ENT 2993:

American Fork, Utah . 3:2023 PG 142 of 181
Job No: 178750

Design Accelerations

Ss Fa Sms Sos
1.248¢g n/a n/a n/a
$1 Fv Sm1 So1
045¢g n/a n/a n/a

General Conditions

The information presented in this letter applies only to the soils encountered during the field
investigation on the subject site. It should be noted that Earthtec Engineering was not involved
with the selection of the foundation system being used, surface drainage control, floor slab design
and construction, backfill compaction requirements against foundation walls, mass grading of the
site, or any other aspect of the building construction. Site grading activities completed in other
areas such as driveways, sidewalks, or detached structures, were not observed during this site
visit, are outside of the scope of our work and are not addressed in this letter. The observations
and recommendations presented in this letter were conducted within the limits prescribed by our
client, with the usual thoroughness and competence of the engineering profession in this area at
this time. No warranty or representation is intended in our proposals, contracts, reports, or letters.

Closure
We appreciate the opportunity of providing our services on this projes R.Can answer
questions or be of further service, please call.

Respectfully;
EARTHTEC ENGINEERING

%@M

Jergmy A. Balleck, E.I.T. TimotMSR4itct@t? P.E.
Staff Engineer Senior Geotechnical Engineer
JB/tm

Attachments:

Liquefication Calculations
Seismic Design Maps

. £ ENG,
N

Professional Engineenng Services ~ h E ~ gic Studies ~ Cods Inspections ~ Special Inspection / Testing ~ Non-Destructive Examination ~ Failure Analysis
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Project. 26 Acre Property LATERAL SPREADING VALUES TOTAL SETTLEMENT VALUES
Location: Sea Figure 2, Utah Calcs By WGT | Boring Fis.Tis D50is Dy, fi]| Boring Fis Ty DSOis  Du ] Boring FisTi D505 Dw. ft [Boring Sett., in Boring  Sett, in.] Boring Sett., in.
Projoct No 178750  Referencas: Reviewed By B1 7422 0038 02 B-1 27
Date. /8722 1 Youd, et af, 2001 Ce= 102
Drill Rlg Code L3 2 Boulanger & idriss, 2008 G= 105
Borehole Diameter, Inches: 7 3 Bray & Sancio, 2008 Ce= 120
Sampler without liners?”  yes Magnitude Scallng Factor, MSF = 100
Fili Height, feet: 0 R*=R+ 1040 89M,-564)= 129
Magrutude, Mw 78 ModCal Sampler Conver Factor ()= 077
Peak Horlz, Acceleration, amax  0.638 Use representative tests for layers?  yes
Distanco from sito to fauft, km. 21 Enter Ground Slope %. 001
Refsrance stmosphera valua tst: 1.05811  Enter W=HtDistance to free face, %- e
Water Sample Unit Pore Total  Effecove| Rod | Meas Rod  Owrbrdn FS =(CRR,s/ CSR) MSF'Mds!ufv Will It Liquefy By. | Volum. Layer Layer
Boring Depth. Depth, Waeight, Press., Strass  Stress |Length,|N-value Correct. Comect. [cal] (<=1) Content Liquid Plest Bou/dis BraySencio| Stran  Thick. Sattimnt)
No  feet feet USC %Finea] pof tsf 1sf tsf feet | No Cr Cu  (Nw (Ndea| 7« CRRis CSR__FS F.8. %  Umit Indox Criteda? Criteria? | % foet inches
B-1 35 CL 85 11300000198 0198 | 5 75189 78 141 | 089 015 041 (Clay) NO
8 CL 85 112 000 0338 0336 10 80 145 4. 104 | 099 Q12 .41 (Clay) NO
85 ML 84 99 0062 0421 0358 10 80 143 44 103 1088 012 .48 0.24 28 28 4 YES YES 25 25 08
11 ML 54 140 0618 0476 15 85 133 88 87 009 52 0.18 28 33 5 20
18 CL 85 208 0896 0.600 20 85 125 4, 99 1096 011 80 __ (Clay) 30 8 NO
21 CL 85 452 1218 0766 25 12 .95 114 167 250 } 095 029 63 __(Clay) 37 16 NO
26 CL 85 608 1.621 0813 30 13 85 107 169 263 | 094 030 85 __(Clay) 37 16 NO
3 Ct 85 764 1767 1003 35 7 00 102 92 160 1092 017 67__(Clay) 30 ] NO
HN/A
HNIA
HNIA

Page 1
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Latitude, Longitude: 40.35681, -111.80767
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Goggl E@/
089 e, ) ] 7Map7 7d?arta7 022

9/8/2022, 11:19:47 AM

;Da-te
i Design Code Reference Document ASCE7-16
}} Risk Category ]
'site Class E - Soft Clay Soil
| Tyﬁé ‘ Value 4 Eescrlptlon
Z Sg 1.248 MCER ground motion. (for 0.2 second period)
: Sy 0.45 MCEg ground motion. (for 1.0s period)
: Sms null -See Section 11.4.8 Site-modified spectral acceleration value .
Sm1 nult -See Section 11.4.8 Site-modified spectral acceleration value
Sps null -See Section 11.4.8 Numeric seismic design value at 0.2 second SA
Sp1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA E
Type Vailue o Description o
SDC null -See Section 11.4.8 Seismic design category
F, null -See Section 11.4.8 Site amplification factor at 0.2 second
Fy null -See Section 11.4.8 Site ampiification factor at 1.0 second
PGA 0.56 MCEg peak ground acceleration
Fpga 1.14 Site amplification factor at PGA
PGAy 0.638 Site modified peak ground acceleration !
T 8 Long-period transition period in seconds l
SsRT 1.248 Probabilistic risk-targeted ground motion. (0.2 second)
SsUH 1.426 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
SsD 3.067 Factored deterministic acceleration value. (0.2 second)
S1RT 0.45 Probabilistic risk-targeted ground motion. (1.0 second)
S1UH 0.507 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
S1D 1.196 Factored deterministic acceleration value. (1.0 second)
PGAd 1.191 Factored deterministic acceleration value. (Peak Ground Acceleration)
PGAyH 0.56 Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration
Cgrs 0.875 Mapped value of the risk coefficient at short periods
CRri 0.888 Mapped value of the risk coefficient at a period of 1 s
Cy Vertical coefficient \

https://www.seismicmaps.org 1/2
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DISCLAIMER

While the information presented on this website is believed to be correct, SEAQC /O
liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the goveming building code bodies responsible
for building code approval and interpretation for the building site described by latitude/tongitude location in the search results of this website.

https://www.seismicmaps.org
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September 15, 2022

Mr. Ben Hunter

Project Engineer

American Fork City

51 East Main Street
American Fork, Utah 84003

Subject: Geotechnical Engineering Review No. 2
Stonecreek Subdivision, Plat J
1000 South 400 West
American Fork Utah
TG Project No. 22079

Subject Document:  Earthtec Engineering, Response to Review, Stonecreek, Plat J, 1000 South
400 West, American Fork, Utah, Earthtec Project No. 178750, prepared for
Woodside Homes of Utah, 460 West 50 South, Suite 300, Salt Lake City,
UT 84101, September 8, 2022.

Submittal Status: GEOTECHNICAL ENGINEERING SUBMITTAL INCOMPLETE
Dear Mr. Hunter:

At your request, Taylor Geotechnical (TG) reviewed the above-referenced document prepared by
Earthtec Engineering (Earthtec) in response to the following review letter by TG to American Fork
City (the City):

TG Geotechnical Engineering Review No. 1, Stonecreek Subdivision, Plat J, 1000 South
400 West, American Fork, Utah, TG Project No. 22079, prepared for Mr. Ben Hunter,
Project Engineer, American Fork City, 51 East Main Street, American Fork, Utah 84003,
dated August 31, 2022.

The August 31, 2022, TG review letter was prepared for the following September 26, 2017, May
25, 2018, August 25, 2020, and May 9, 2022, Earthtec documents:

Earthtec Engineering, Response to Review, 26 Acre Property, Stonecreek Subdivision
Plats H & I, 1000 South 400 West, American Fork, Utah, Earthtec Project No. 178750,
prepared for Woodside Homes of Utah, 460 West 50 South, Suite 300, Salt Lake City, UT
84101, May 9, 2022.

Earthtec Engineering, Response to Review, American Fork Property and 26 Acre Property,
700 South 400 West and 1000 South 400 West, American Fork, Utah, Earthtec Project No.
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Geotechnical Engineering Review No. 2 September 15, 2022
Stonecreek Subdivision, Plat J, American Fork, Utah TG Project No. 22079

169273 and 178750, prepared for Woodside Homes of Utah, 460 West 50 South, Suite
300, Salt Lake City, UT 84101, August 25, 2020.

Earthtec Engineering, Addendum 1, 26 Acre Property, 1000 South 400 West, American
Fork, Utah, Earthtec Project No. 178750, prepared for Mr. Garrett Seely, Woodside
Homes, 460 West 50 South, Suite 200, Salt Lake [sic], UT 84101, May 25, 2018.

Earthtec Engineering, Geotechnical Study - Revised, 26 Acre Property, 1000 South 400
West, American Fork, Utah, Earthtec Project No. 178750, prepared for Mr. Garrett Seely,
Woodside Homes, 460 West 50 South, Suite 200, American Fork [sic], UT 84101,
September 26, 2017.

The purpose of TG’s review is to evaluate whether or not the September 8, 2022, Earthtec response
letter adequately addressed review comments in the August 31, 2022, TG review letter and
adequately addressed geotechnical engineering parameters at the site, consistent with concerns for
public health, safety, welfare, reasonable professional standards of care, and the American Fork
City (the City) Sensitive Lands Ordinance 07-10-47.

TG Conclusion

Based substantially in and on reliance of the technical documentation and assurances provided by
Earthtec, including their opinions and conclusions, it is TG’s opinion that the September 8, 2022,
Earthtec response letter did not adequately address review comments in the August 31, 2022, TG
review letter consistent with concerns for public health, safety, and welfare; reasonable
professional standards of practice and the City Sensitive Lands Ordinance 07-10-47.

TG Recommendations

Based on the requirements of the City Sensitive Land Ordinance and the technical documentation
provided by Earthtec, TG recommends the City not consider the Earthtec geotechnical engineering
submittal complete from a geotechnical engineering perspective until the following item is
adequately addressed.

In the August 31, 2022, TG review letter, TG recommended the City request Earthtec to
provide updated seismic design acceleration parameters. The September 8, 2022, Earthtec
response letter did not provide updated seismic design accelerations Sps and Sp.

TG recommends the City request Earthtec to provide updated seismic design acceleration
parameters Sps and Spi.

Closure
All services performed by Taylor Geotechnical for this review were provided for the exclusive use

and benefit of the City. No other person or entity is entitled to use or rely upon any of the
information or reports generated by Taylor Geotechnical as a result of this review.

Taylor Geotechnical Page 2 of 3
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Geotechnical Engineering Review No. 2 September 15, 2022
Stonecreek Subdivision, Plat J, American Fork, Utah TG Project No. 22079

If you have any questions, please feel free to contact the undersigned. The opportunity to be of
continued service to American Fork City is appreciated.

Respectfully submitted,
Taylor Geotechnical

Digitally signed by
Alanson O. Taylor,

--Pat8i2022.09.15
11:17:23 -06'00'

¥~ The electronic version of this report is not
valid without a digital signature noted.

Alanson O. Taylor, P.E.
Principal

Taylor Geotechnical Page 3 of 3
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€S NG,
NSO
¢ ' 9, 1497 West 40 South 840 West 1700 South #10 1596 W. 2650 S. #108
J. “ ‘1 Lindon, Utah - 84042  Salt Lake City, Utah - 84104  Ogden, Utah - 84401
At  rone (801) 225-5711  Phone (801) 787-9138 Phone (801) 399-9516

September 16, 2022

Woodside Homes of Utah
460 West 50 South, Suite 300
Salt Lake City, UT 84101

Re: Response to Review
Stonecreek, Plat J
1000 South 400 West
American Fork, Utah
Job No: 178750

Gentlemen:

This letter is a response to the review by Taylor Geotechnical, dated September 15, 2022, of our
geotechnical report' completed in 2017. In addition, an addendum? was completed on May 25,
2018.

TG’s Request:

Based on the requirements of the City Sensitive Land Ordinance and the technical documentation
provided by Earthtec, TG recommends the City not consider the Earthtec geotechnical
engineering submittal complete from a geotechnical engineering perspective until the following
item is adequately addressed.

In the August 31, 2022, TG review letter, TG recommended the City request Earthtec to provide
updated seismic design acceleration parameters. The September 8, 2022, Earthtec response
letter did not provide updated seismic design accelerations Sps and Sp1.

TG recommends the City request Earthtec to provide updated seismic design acceleration
parameters Sps and Sp1.

Earthtec’'s Response:

ASCE 7-16 Section 11.4.8, Exception 1 allows for an exception to performing a ground motion
hazard analysis. The exception states “Structures on Site Class E sites with Ss greater than or
equal to 1.0, provided the site coefficient F. is taken as equal to that of Site Class C.” The updated
seismic design acceleration parameters are presented below. The section however does not
provide any recommendations for obtaining the F, values. Based upon our telephone
conversation with Mr. Taylor, he recommended obtaining the Fv value in the same manner as the
Fa value, also Site Class C.

1 Geotechnical Study-Revised, 26 Acre Property, 1000 South 400 West, American Fork, Utah, Earthtec Engineering,
Project No.178750, September 26, 2017.
2 Addendum 1, 26 Acre Property, 1000 South 400 West, American Fork, Utah, Earthtec Engineering, Project

No.178750, May 25, 2018.
C ENG,
TN
BTN
Sapnp%
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Response to Review
Stonecreek, Plat J
1000 South 400 West
American Fork, Utah
Job No: 178750

Page 2
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Design Accelerations

Ss Fa Sms Sos
1.248 g 1.2 1497 g 0.998g
— —_— ——— —
S Fv Sm So1
045¢g 1.5 0675g 045g

General Conditions

The information presented in this letter applies only to the soils encountered during the field
investigation on the subject site. It should be noted that Earthtec Engineering was not involved
with the selection of the foundation system being used, surface drainage control, floor slab design
and construction, backfill compaction requirements against foundation walls, mass grading of the
site, or any other aspect of the building construction. Site grading activities completed in other
areas such as driveways, sidewalks, or detached structures, were not observed during this site
visit, are outside of the scope of our work and are not addressed in this letter. The observations
and recommendations presented in this letter were conducted within the limits prescribed by our
client, with the usual thoroughness and competence of the engineering profession in this area at
this time. No warranty or representation is intended in our proposals, contracts, reports, or letters.

Closure
questions or be of further service, please call.

Respectfully;
EARTHTEC ENGINEERING

ot P

Robert E. Wenzel, P.E. i i S v
Vice President Vice President
TM/rew
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DISCLAIMER

liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the goveming building code bodies responsible
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this website.

https://www.seismicmaps.org
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Mr. Ben Hunter

Project Engineer

American Fork City

51 East Main Street
American Fork, Utah 84003

Subject: Geotechnical Engineering Review No. 3
Stonecreek Subdivision, Plat J
1000 South 400 West
American Fork Utah
TG Project No. 22079

Subject Document:  Earthtec Engineering, Response to Review, Stonecreek, Plat J, 1000 South
400 West, American Fork, Utah, Earthtec Project No. 178750, prepared for
Woodside Homes of Utah, 460 West 50 South, Suite 300, Salt Lake City,
UT 84101, September 16, 2022.

Review Status: GEOTECHNICAL ENGINEERING SUBMITTAL COMPLETE

Dear Mr. Hunter:

At your request, Taylor Geotechnical (TG) reviewed the above-referenced document prepared by
Earthtec Engineering (Earthtec) in response to the following review letter by TG to American Fork
City (the City):

TG Geotechnical Engineering Review No. 2, Stonecreek Subdivision, Plat J, 1000 South
400 West, American Fork, Utah, TG Project No. 22079, prepared for Mr. Ben Hunter,
Project Engineer, American Fork City, S1 East Main Street, American Fork, Utah 84003,
dated September 15, 2022.

The September 15, 2022, TG review letter was prepared for the following September 8, 2022,
Earthtec document:

Earthtec Engineering, Response to Review, Stonecreek, Plat J, 1000 South 400 West,
American Fork, Utah, Earthtec Project No. 178750, prepared for Woodside Homes of Utah,
460 West 50 South, Suite 300, Sait Lake City, UT 84101, September 8, 2022.

The September 8, 2022, Earthtec document was prepared in response to the following review letter
by TG to the City:
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TG Geotechnical Engineering Review No. 1, Stonecreek Subdivision, Plat J, 1000 South
400 West, American Fork, Utah, TG Project No. 22079, prepared for Mr. Ben Hunter,
Project Engineer, American Fork City, 51 East Main Street, American Fork, Utah 84003,
dated August 31, 2022.

The August 31, 2022, TG review letter was prepared for the following September 26, 2017, May
25, 2018, August 25, 2020, and May 9, 2022, Earthtec documents:

Earthtec Engineering, Response to Review, 26 Acre Property, Stonecreck Subdivision
Plats H & I, 1000 South 400 West, American Fork, Utah, Earthtec Project No. 178750,
prepared for Woodside Homes of Utah, 460 West 50 South, Suite 300, Salt Lake City, UT
84101, May 9, 2022.

Earthtec Engineering, Response to Review, American Fork Property and 26 Acre Property,
700 South 400 West and 1000 South 400 West, American Fork, Utah, Earthtec Project No.
169273 and 178750, prepared for Woodside Homes of Utah, 460 West 50 South, Suite
300, Salt Lake City, UT 84101, August 25, 2020.

Earthtec Engineering, Addendum 1, 26 Acre Property, 1000 South 400 West, American
Fork, Utah, Earthtec Project No. 178750, prepared for Mr. Garrett Seely, Woodside
Homes, 460 West 50 South, Suite 200, Salt Lake [sic], UT 84101, May 25, 2018.

Earthtec Engineering, Geotechnical Study - Revised, 26 Acre Property, 1000 South 400
West, American Fork, Utah, Earthtec Project No. 178750, prepared for Mr. Garrett Seely,
Woodside Homes, 460 West 50 South, Suite 200, American Fork [sic], UT 84101,
September 26, 2017.

The purpose of TG’s review is to evaluate whether or not the September 16, 2022, Earthtec
response letter adequately addressed review comments in the September 15, 2022, TG review letter
and adequately addressed geotechnical engineering parameters at the site, consistent with concerns
for public health, safety, welfare, reasonable professional standards of care, and the American Fork
City (the City) Sensitive Lands Ordinance 07-10-47.

The proposed construction will consist of roads, sidewalks, utility installation, and conventionally
framed, one to two-story structures with slabs on grade due to shallow groundwater. Structural
loads for the building are anticipated to consist of column loads up to 23 kips and wall loads up to
2.6 kips per lineal foot.

Liquefaction

A site-specific liquefaction study was completed for the subject property. In the September 8,
2022, Earthtec document, Earthtec concluded that the site is susceptible to 2.7 inches of
liquefaction-induced settlement and 0.5 feet of liquefaction-induced lateral spread. The September
26, 2017, Earthtec document (page 10) recommended the following to mitigate liquefaction on
proposed structures:

Taylor Geotechnical Page 2 of §
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“Connect/tie all footings together using reinforced grade beams and connect reinforced
slabs to the footings so that the building will react as a cohesive unit. This may result in
some tilting of the building due to differential liquefaction-induced movements. The
building may also move laterally due to lateral spreading.”

TG Conclusion

Based substantially in and on reliance of the technical documentation and assurances provided by
Earthtec, including their opinions and conclusions, it is TG’s opinion that the September 16, 2022,
Earthtec response letter adequately addressed review comments in the September 15, 2022, TG
review letter and combined with the September 26, 2017, May 25, 2018, August 25, 2020, May 9,
2022, and September 8, 2022, Earthtec documents adequately address the geotechnical parameters
for the property consistent with concerns for public health, safety, and welfare; reasonable
professional standards of practice and the City Sensitive Lands Ordinance 07-10-47.

TG Recommendations
TG recommends the City:
1. Consider the Earthtec submittals acceptable from a geotechnical engineering perspective.

2. Require disclosure in accordance with section 6-2-4(1) of the Sensitive Lands Ordinance.
Disclosure of the liquefaction potential and required mitigation shall be recorded as
follows:

A.  The existence of a liquefiable soils condition shall be noted on the final plat recorded
at the Office of the County Recorder, together with any limitation to development
such as extraordinary foundation treatment as recommended by Earthtec, attached
as a condition of approval of the project.

B. Inaddition, a “Notice of Interest” setting forth any such condition or limitation shall
be recorded at the Office of the County Recorder for each lot to which the condition
or limitation is applicable.

3. Require, at the time of building permit, each building proposed for construction on land
having a high liquefaction potential have a footing and foundation design confirming to
liquefaction hazard as certified by a geotechnical and structural engineer to meet or exceed
the probable forces. See section 6-2-4(2) of the Sensitive Lands Ordinance.

4. Request certification letters from the geotechnical engineer and structural engineer prior to
the placement of concrete for each structure.

Taylor Geotechnical Page 3 of 5
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Public Right-of-Way

Pavement recommendations provided in the September 26, 2017, Earthtec report are for public
streets based on an assumed CBR of 3 and assumed traffic loads. Roads in public right-of-way
should be based on project traffic loads provided by the civil engineer for the project or minimum
pavement sections as required by the City for roads in the Sensitive Lands Ordinance (see section
13.1 General Description (Asphalt Paving) of the American Fork Standards.

Geotechnical Report Summary for Plan Review

1. All organics, topsoil, existing fill, and other deleterious material should be removed from
below proposed building and pavement areas.

2. Footings may be supported on suitable undisturbed native soils or on a minimum of 12
inches of properly placed and compacted structural fill extending to suitable undisturbed
native soils.

3. Footings for the structures may be designed using an allowable bearing capacity of 1,500
pounds per square foot for footings bearing on suitable native soils and 2,000 pounds per
square foot for footings bearing on a minimum of 18 inches of compacted structural fill.

4. Footings should have a minimum width of 20 inches for strip footings and 30 inches for
spot footings.

5. Footings susceptible to frost should be located at a minimum depth of 30 inches. Footings
not susceptible to frost should have a minimum embedment of 18 inches.

6. Footing design for each structure should be certified by the structural engineer stating that
they have been designed in accordance with the liquefaction mitigation recommendations
by Earthtec

7. A perimeter foundation drain is required for below-grade habitable space. However,
basement construction is not anticipated due to shallow groundwater.

8. Seismic analysis of proposed structures at the site should be based on a spectral response
design acceleration of 0.2 sec (short period) Sps = 0.998g.

9. The spectral response design acceleration value was based on factored spectral response
accelerations using Site Class E, which should be used for the design of structures.

10. Prior to the placement of concrete for footings, a letter from the geotechnical engineer
should be obtained that indicates the subgrade for footing and floor slab support was
prepared in accordance with the geotechnical report and ready for the placement of
concrete.

11. Floor slabs should not be placed more than 1-foot below the existing grade and should be
underlain by at least 4-inches of free draining gravel.

Taylor Geotechnical Page 4 of 5
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12. No restrictions on the type of cement for concrete placed adjacent to native soils.

13. Gutters should discharge beyond the limits of backfill or at least 10 feet from the buildings,
whichever is greater.

14. Surface drainage should slope away from the structure in all directions with an 8 percent
grade for the first 10 feet.

15. All import materials should be approved by Geotechnical Engineer.

16. All compaction for interior and exterior backfill adjacent to the building should be verified
by the geotechnical engineer.

Closure

This letter is issued solely in response to the Consultants’ evaluation of the referenced site.
Comments and recommendations in this review are based on data presented in the referenced
reports. Taylor Geotechnical accordingly provides no warranty that the data in the referenced
reports is correct or accurate and has not performed an independent site evaluation. Comments
and recommendations presented herein are provided to aid the City in reducing risks from
geotechnical hazards and to protect public health and safety.

All services performed by Taylor Geotechnical for this review were provided for the exclusive use
and benefit of the City. No other person or entity is entitled to use or rely upon any of the
information or reports generated by Taylor Geotechnical as a result of this review.

If you have any questions, please feel free to contact the undersigned. The opportunity to be of
continued service to American Fork City is appreciated.

Respectfully submitted,
Taylor Geotechnical

P The electronic version of this report is not
valid without a digital signature noted.

------

Alanson O. Taylor, P.E.
Principal

Taylor Geotechnical Page 5 of §
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Exhibit C — Site Grading Plan
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