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1.0 INTRODUCTION

This report presents the results of a subsoil investigation carried out at the site of the proposed /7-Acre
Mobile Home Park development to be constructed north of the northeast corner of Thornton Road and O’ Neill

Drive in Casa Grande, Arizona,

We understand that the design and construction will consist of a 111-lot mobile home park with a
community center, pool, and tennis/pickleball courts on 17 undeveloped acres. The community center will be
one or two stories with slab on grade and masonry, wood frame or steel frame construction. It is anticipated
that the lots will have modular buildings. Structural loads are expected to be light to moderate and no special
considerations regarding settlement tolerances are known at this time, although we assume that the industry
standard of a maximum of 1-inch of total settlement will be allowed and used for design. Adjacent areas will
be landscaped or paved to support moderate passenger and truck traffic. Landscaped areas will be utilized for

storm water retention and disposal.

2.0 GENERAL SITE AND SOIL CONDITIONS

2.1 Site Conditions
The site is currently native desert land, consisting of sparse to medium dense vegetation and
dirt roads. There is a structure to the southwest of the subject site. The site is generally bound on the north by
contiguous native desert with a structure to the northwest and a hill with a water tank on top adjacent to it, on
the east by contiguous native desert followed by Shultz Street, on the west by Thomton Road, and on the south
by O’Neill Drive. The northern edge of the property abuts a large hill and then the site generally slopes down

to the south.

A cursory review of historical aerial photographs was conducted. The site has not undergone
any significant development and is still native desert land. It is recommended to obtain and review any Phase
I/I1 Environmental Site Assessments (ESA) that may have been completed at the subject site that will better
detail any potential hazards that may impact site development. Refer to the following figures for additional

details.
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17-Acre Mobile Home Park

Figure 2.1.3 Dated 2010

Figure 2.1.4 Dated 2022
“Google Earth,” ArcGIS Web Application. [Online]. Available: Google Earth [Accessed: 19-Apr-2023].

2.2 Geologic Conditions

The site is near known areas that have undergone considerable subsidence due to groundwater
removal. Areas of subsidence are known to produce earth fissuring, which has affected areas within several
miles of the site. Subsidence is a basin wide phenomenon that would result in differential elevation changes
over long distances, which would not affect the type of buildings proposed for this site. No evidence of earth
fissures was observed on the site, and no fissures have been discovered within the immediate vicinity. Fissure
gullies form over subsurface irregularities such as bedrock highs, which cause tensional stresses and
differential subsidence. Where such anomalies are not present, subsidence tends to be uniform over a wide
area, this having minimal effect on surficial structures. The closest known earth fissures are located
approximately 2 miles to the northeast of the site, in the Signal Peak Study Area, and approximately 2 miles
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to the southeast in the Toltec Buttes Study Area. It is not known if subsidence at this site has stopped, if it is
continuing, or at what rate it may be occurring. However, the absence of observable fissures indicates that the
structural effects on buildings should be minimal. Subsidence is a basin wide phenomenon that would result
in differential elevation changes over long distances, which should not affect the type of buildings proposed
for this site.

If any cracks, crevasses, or fissures are noted during site excavation this office should be
notified immediately. Representatives from this office will then visit the site, assess the features, and make
recommendations regarding restorative measures.

2.3 Seismic Design Parameters
The project area is in a seismic zone that is considered to have low historical seismicity. The
seismicity of the Phoenix area has had only three magnitude 3.0 events in over 100 years. Liquefaction is not
considered a concern as groundwater exceeds 50 feet below ground surface.

Although borings were not advanced to 100 feet, based on the nature of the subsoils encountered
in the borings and geology in the area, Site Class Definition, Class C may be used for design of the structures.
In addition, the following seismic parameters may be used for design (based on IBC 2012/15 and ASCE 7-16
(IBC 2018), utilizing the ATC Hazards by Location Tool):

Table 2.3.1 Seismic Parameters

... DesignCode:| TBC2018) IBC2015
MCE! spectral response acceleration for 0.2 second period, Ss: 0.175g 0.177¢g
MCE! spectral response acceleration for 1.0 second period, St 0.065¢g 0.058g
Site coefficient, Fa: 1.3 1.2
Site coefficient, Fv: 1.5 1.7
MCE! spectral response acceleration adjusted for site class, Sms: 0.227¢g 0.212g
MCE! spectral response acceleration adjusted for site class, Smi: 0.097¢g 0.099¢g
5% Damped spectral response acceleration, Sps: 0.151g 0.141g
5% Damped spectral response acceleration, Spi: 0.065g 0.066g

NOTE |: MCE = maximum considered earthquake
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2.4  General Subsurface Conditions
Subsoil conditions generally consist primarily of silty sand with layers of clayey sand,
silty/clayey sand, poorly graded sand, silty/clayey gravel, and silty gravel to depths of 6.5 to 16.4 feet below
existing grades. In addition, subordinate amounts of gravel, cobble, and varying degrees of calcareous
cementation were noted in the soil profile. The Standard Penetration Test (SPT) results range from 16 to 50+
blows per foot (bpf), varying with depth. Auger refusal on cobbles (or possible bedrock) was encountered at
borings B-1, B-2, B-3, and B-5. Groundwater was not encountered during the investigation. The upper soils

were in a ‘dry’ to ‘dry to moist’ condition at the time of the investigation. Refer to the attached logs for a

detailed description of the soil profile.

Laboratory testing indicates in-situ dry densities of the upper soils range from 81.7 to 111.5 pef
with water contents of 2.4 to 8.9 percent at the time of the investigation. Liquid limits range from non-plastic
(NP) to 34 percent with plasticity indices ranging from NP to 15 percent. The upper clayey soils exhibit a
volume increase (swell) due to wetting of less than 1 percent when compacted to moisture and density levels
normally expected during construction. ‘Undisturbed’ samples displayed moderate (2.5 to 5.7 percent)
compression under incremental loading a maximum confining load of 3,200 psf and moderate to significant

(2.0 to 6.5 percent) additional compression due to inundation (hydro-collapse).

2.5  Corrostvity
Laboratory testing for sulfate contents resulted in concentrations of 7.8 ppm. This value
represents a negligible potential for sulfate attack on concrete. Subsurface concrete should use Type I or I
cement, which is readily available and used in the area. Type C fly-ash should not be used unless the soils are
tested to determine that the sulfate content is sufficiently low as to not cause a reaction with the soils.

Laboratory testing of the native soil concluded a pH of 8.5 with a laboratory minimuin
resistivity of 5,700 ohm-cm. Chloride concentrations were on the order of 37 ppm. In the field, saturation of
the soils should not be expected which would thereby increase the resistivity. Based on the soil classification,
test results and local experience, the soil will likely be mildly corrosive to direct buried metal. Accordingly,
suitable pipe wall thickness and corrosion protection should be selected per the lifetime requirements of the

project.

£ G5 Company




Geotechnical Investigation Project No. 2303055A
7-Acre Mobile Home Park April 24,2023 —Page 5

3.0 ANALYSIS AND RECOMMENDATIONS

3.1  Analysis

Analysis of the field and laboratory data indicates that subsoils at the site are generally suitable
to support the structures on shallow foundations and slab-on-grade construction subject to remedial earthwork.
Although not identified in the borehole logs, it is possible that some shallow fills exist on the site from the
infill of old washes and ‘wildcat’ dumping. It is assumed that the site grades will remain essentially unchanged
(£ 2 feet). For the mobile homes, jack stands and tie down anchors may also be used. The depth of the anchor’s
tie-down system may need to be increased due to some areas of loose soil that extend down more than 5 feet
deep (primarily in the southern half of the site). Check the anchor manufacture installation details. Load testing

may be required.

The northern half of the site, which abuts the large hill and water tank encountered very dense
soils with possible cobble and bedrock and the southern half of the site encountered loose to medium dense
conditions to depths on the order of 5 feet below existing grades. Field and laboratory testing indicates that the
fine-grained upper soils are of variable relative density and susceptible to additional compression, potentially
significant and rapid, due to inundation (hydro-collapse). In addition, removal of the existing site features
(vegetation and minor washes) will result in disturbance of the upper soils, This could cause excessive
differential settlement resulting in cracking problems. Accordingly, recommendations are made to over-
excavate and re-compact the bearing soils to increase density and reduce the potential for collapse. The over-
excavated and recompacted soil will mitigate, but not eliminate the potential for additional settlement if the
deeper soils become wet. This will also ensure a uniform bearing condition for the new foundations. Attention
must be paid to provide and maintain proper drainage to limit the potential for water infiltration of deeper sols.

The current plans indicated the community center will be located on the northern edge of the
property, near the large hill. This area encountered very dense soil and possible bedrock at a relatively shallow
depth. As an alternative to over-excavation and re-compaction the footings may be deepened beyond the upper
disturbed zone to bear in these very dense soils, which are less likely to be inundated with moisture. Deeper
footings will also provide a higher allowable bearing capacity. If grading plans require raising the building pad
more than 1 foot in this area, this option may not be a feasible.
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A post-tensioned (P-T) slab-on-grade foundation may be used for the proposed sports courts.
This type of foundation system is more flexible and may require special design and construction of the
superstructure to allow for this flexibility. As noted above some over-excavation and re-compaction of the
existing soil is still recommended for this option. Deeper edge turndowns are recommended to limit moisture
transfer under the slab. Refer to Section 3.5 for design parameters and additional recommendations for this

option.

For proposed RV pads, it is recommended to place a minimum of 6 inches of aggregate base

material. Concrete strip footings or structural mats can also be used.

Excavation operations in the northern half of the site will be difficult due to the very dense soils,
which may contain cobbles, boulders, and depending on final grades possible bedrock. These conditions will
likely require the use of heavier equipment. Deeper excavations along the northern edge of the property may
have the potential to encounter shallow bedrock. This area of the site is located at the base of a hillside. Heavy-
duty equipment and/or rock removal will be required for deeper excavations. The fact that a 7-inch
diameter boring using carbide teeth was able to penetrate to a certain depth does not mean that the soils may
be excavatable with standard equipment. Excavating contractors must determine means and methods.
Groundwater is not expected to be a factor in the design or construction of shallow foundations and
underground utilities. Perched water may sometimes be found at the interface of bedrock formations during

high rainfall events.

For standard foundations to perform as expected, attention must be paid to provide proper
drainage to limit the potential for water infiltration of deeper soils. It is assumed that the landscape plan will
use mostly low water use or "green" desert type plants (xeriscape). It is preferred to keep irrigated plants at
least 5 feet away from structures with irrigation schedules set and maintained to run intermittingly. Unpaved
planter areas should be sloped at least 5 percent for a distance of at least 10 feet away from the bulldlng
It is understood that this may not be possible due to ADA maximum slope requirements
for the adjacent sidewalks and patios. The slope may be reduced to 2 percent provided
extra care is taken to ensure sidewalks and other hardscape features do not create a “dam”
that prevents positive drainage away from the buildings, creating a "pond" adjacent to the
building. Roof drainage should also be directed away from the building in paved scuppers.
Pre-cast loose splash blocks should not be used as they can be dislodged and/or eroded.
Roof drains should not be allowed to discharge into planters adjacent to the structure. It

is preferred that they be directed to discharge to pavement (per photo example), retention
basins or discharge points located at least 10 feet away from the building.
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For the proposed structures it is reiterated that shallow spread footings or P-T slabs are
recommended for the exterior walls and other light interior columns since this is the most economical system
available. However, this shallow system relies on the dry strength of the unsaturated native soils. A limited
depth of re-compaction is a recommended to increase density of the near surface soils that are more likely to
encounter seasonal moisture changes, or deeper foundations. The deeper native soils are moisture sensitive
and could experience differential settlement if subjected to significant surface water infiltration. Recognizing
the need to minimize significant water penetration adjacent to the building perimeter that could detrimentally
impact the building foundation, the following additional recommendations are made to protect foundations:

1. Take extra precaution to backfill and compact native soil fill to 95 percent in all exterior wall locations.

2. Avoid utility trenches passing through retention basins leading to the building. Ifunavoidable, backfill
the trench with MAG Section 728 Y2-sack CLSM to cut off preferred drainage paths.

3. Avoid placing retention basins next to building foundations. A distance of at least 10 feet should be
maintained between structures and the location of any retention basin maximum fill level and 15
feet from any UST,

Create and maintain positive drainage away from the exterior wall for a minimum of 10 feet.

Avoid sidewalks, curbs or other elements that create a dam that could cause water to pond within 5 feet
of the perimeter wall.

Include no irrigated landscape materials in the first 3 feet next to the building.

7. Between 3 feet and 5 feet, include only landscape materials that can be irrigated with a maximum of '}
gallon per hour emitter heads. Set and maintain irrigation controllers to prevent 24/7 flows.

8. Any landscape materials requiring greater than 1 gallon per hour irrigation, including turf, shall be at
least 5 feet from the outside face of the building.

9. All irrigation feeder lines, other than those that supply individual emitters, shall not be placed closer
than 5 feet to the building.

For exterior slabs-on-grade, frequent jointing is recommended to control cracking and reduce
tripping hazards should differential movement occur. It is also recommended to pin the landing slab to the
building floor/stem wall. This will reduce the potential for the exterior slab lifling and block the operation of
out-swinging doors. Pinning typically consists of 24-inch-long No. 4 reinforcing steel dowels placed at 12-

inch centers.
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3.2 Site Preparation
The entire area to be occupied by the proposed construction should be stripped of all vegetation,
debris, rubble, undocumented fills (if encountered), and obviously loose surface soils. Tree removal should

include the major root ball and any associated disturbed soils.

Special attention must be paid to areas where depressions from man-made and/or natural stream
channels (washes) appear to trend. In areas where loose channel fills occur, the loose material should be
removed, generally to a depth of 2 feet, re-placed and compacted. The fill placed should be placed in level
lifts. Within the wash arcas, level benches should be cut into the sides as the fill progresses, especially where
it is undercut to remove trash (if any) and/or loose soils. Infill of the washes should be as recommended in the

Fill and Backf{ill section of this report.

For both the conventional standard spread footing and P-T slab alternate, subsoils should
be over-excavated at least 1.5 feet below proposed footing bottom elevation or below existing grade,
whichever is greater, extending 5 feet beyond the footing edges. The entire building pad does not require
over-excavation provided footing lines can be accurately located during grading operations. Given the
relatively small building size it may be more feasible to over-ex the entire building pad. For the P-T Slab
option the entire pad should be over-excavated as the slab is part of the foundation element. Over-
excavation of bedrock (if encountered) is not required. A representative of the geotechnical engineer should
examine the subgrade once sub-excavation is complete and prior to backfilling to ensure removal of deleterious
materials. A representative of the Geotechnical Engineer should examine the subgrade once sub-excavation is
complete and prior to backfilling to ensure removal of deleterious materials. Fill placement and quality should

be as defined in the "Fill and Backfill" section of this report.

As an alternative recommendation, footings may be deepened to bear on very dense native soils
at a minimum depth of 2.5 feet below existing grades. Footings must still be inspected by a representative of
the Geotechnical engineer to confirm suitable bearing soils. Inadvertent over-ecxcavation of footings with this
option should not be backfilled with soil, but should be placed at the deeper depth or backfilled with a 2-sack
controlled low strength material (CLSM) or structural concrete.

Prior to placing structural fill below footing bottom elevation, the exposed grade should be
scarified to a depth of 8 inches, moisture conditioned to optitnum (2 percent) and compacted to at least 95
percent of maximum dry density as determined by ASTM D-698. Pavement areas should be scarified,

moisture-conditioned and compacted in a similar manner,
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The silty fine sand soils may be sensitive to excessive moisture content and will become
unstable at elevated moisture content. Accordingly, it may be necessary to compact soils on the dry side of
optimum, especially in asphalt pavement areas. The reduced moisture content under slabs-on-grade should

only be used upon approval of the engineer in the field.

3.3 Foundation Design

The following bearing capacities can be utilized for design:

Table 3.3.1 Foundation Bearing Capacities

Co Structore ] TR ) TS TEEE S TR TR Comments
TR P Type | Depth W 1 Medium - | Capacity | -
) Spread 1.5 ft. Compacted 1,500 psf 2
Minor Structures Mat Slab 0.5 fi. Subgrade k=150 pci 2
& Modular Compacted
Buildings Jack Stands At-grade Subgrade or 1,000 psf 2,3
Aggregate Base
_ 15 ft. 1.5 feet 2,500 psf 4
Community _ Engineered Fill
Center Spread Very Dense
2.5 fi. v 3,000 psf 5
Native
Comments:
. Foundation Depth refers to minimum depth to bottom of footing below lowest adjacent finished
exterior grade within 5 feet of the structure.
2. For minor structures such as screen walls, planter walls, modular buildings, etc. not connected

to any main structure. The bottom of footing excavation or exposed grade should be scarified to
a depth of 8 inches, moisture-conditioned to optimum (£2 percent) and compacted to at least 95
percent of maximum dry density as determined by ASTM D-698.

3 For jack stands with base plates bearing on compacted subgrade or a minimum layer of 6 inches
of compacted aggregate base course. An allowable bearing pressure of 1,000 psf can be used for
design.

4. Shallow spread footings bearing on minimum of 1.5 feet of engineered fill plus 8 inches pre-

compacted subgrade extending at least 5 feet beyond the footing edges. Refer to figure 3.3.1.

5. Shallow Spread footings bearing a minimum of 2.5 feet below existing grades on dense to very
dense undisturbed native soils. Inadvertent over-excavation of footing depth should not be
backfilled with soil, but the footing should either be deepened or backfilled with a 2-sack CLSM.
If the site requires fill or the structure is moved to the south, this option may not be feasible.
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These bearing capacities refer to the total of all loads, dead and live, and are net pressures. They
may be increased one-third for wind, seismic or other loads of short duration.  All footing excavations should
be level and cleaned of all loose or disturbed materials. Positive drainage away from the proposed buildings

must always be maintained.

- v . g r - - .
LOWEST 7,_—1-'—"’_’—" E e LT T v} ¢—FLOORSLAB
EXTERIOR GRADE o e AGGREGATE BASE
‘ : 1y .\-_{,- = 5 ) 5 * 3
" 4 ’ & A
18 Y :3\ Y v g * ’
; o M e e T LA
FOOTING > T A e,
BOTTOM ‘ 5}
u : : DOVEREXCAVATE &
18 AN RE-COMPAGT
A BEARING S0ILS
EXCAVATION
DEPTH s : SCARIFY / RE-COMPACT

-—— S5 FT —= —=—— 5 FT —| OR ENTIRE PAD

Figure 3.3.1 Foundation Detail — Bearing on Engineered Fill

Continuous masonry wall footings and isolated rectangular footings should be designed with
minimum widths of 16 and 24 inches respectively, regardless of the resultant bearing pressure. Lightly loaded
interior partitions (less than 800 plf) may be supported on reinforced thickened slab sections (minimum 12
inches of bearing width).

Mat foundations (if used) should be designed and reinforced to withstand any potential
overturning moments from the equipment that is placed on the mat. Loading should be evenly distributed and

concentrated near the center of the mat.

Estimated settlements under design loads are on the order of 4 to 1-inch, virtually all of which
will occur during construction. Post-construction differential settlements will be on the order of one-half the
total settlement, under existing and compacted moisture contents. Additional localized settlements of the same
magnitude could occur if native supporting soils were to experience a significant increase in moisture content.
Positive drainage away from structures and controlled routing of roof runoff must be provided and
maintained to prevent ponding adjacent to perimeter walls. Planters requiring heavy water should not be
placed adjacent to or within 5 feet of the building. Care should be taken in design and construction to ensure
that domestic and interior storm drain water is contained to prevent seepage. Roof drainage should be directed
to paved areas or storm drains. They should not discharge into planters adjacent to the structures.

SPEEDIE

ANDASSOCIATES

AUES Compony




Geotechnical Investigation Praject No. 2303055A
[7-Acre Mobile Home Park Aprit 21, 2023 — Page 11

Continuous footings and stem walls should be reinforced to distribute stresses arising from
small differential movements, and long walls should be provided with contro! joints to accommodate these
movements. Reinforcement and frequent control joints are suggested to allow slight movement and prevent

minor floor slab cracking, especially in floor areas covered with hard tile.

3.4 Lateral Pressures

The following equivalent lateral pressure values may be utilized for the proposed construction:

Active Pressures

Unrestrained Walls 35 pef

Restrained Walls 60 pcf
Passive Pressures

Continuous Footings 300 pef

Spread Footings 350 pef
Coefficient of Friction (w/ passive pressure) (.35

Coefficient of Friction (w/out passive pressure) 0.45

All backfill must be compacted to not less than 95 percent (ASTM D-698) to mobilize these
passive values at low strain. Expansive soils should not be used as retaining wall backfill, except as a surface
seal to limit infiltration of storm/irrigation water. The expansive pressures could greatly increase active

pressares.

3.5 Foundation Design (P-T Slab)

The field investigation and laboratory data indicated an average Plasticity Index (PI) of the
upper, suiface soils of approximately 10 percent in the upper soils, and a moderate to significant consolidation
potential. When the native soils are re-compacted at low moisture content, the clayey soils exhibit a swell
potential of less than 1 percent. In addition, it was recommended above to over-excavate and re-compact the
native soils under the slab. Based on these conditions it is our opinion that the consolidation potential will

control the design.

It is recommended to use a BRAB Type 11 slab for stable soils. This type of foundation is for
inherently stable soils and is used to reduce joints and cracks in the slab. Since stabilization of the upper soils
will be accomplished as part of the site preparation this type of foundation will provide added crack protection.
We recommend design of a BRAB slab based on the settlement potential with a delta of 0.75 inches.
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The P-T Slab can be cast directly on the prepared and approved 18 inches of engineered
fill (re-compacted native) helow bottem of slab and turn down as specified in the Site Preparation
Section above. If the subgrade has been allowed to dry-out, then additional site preparation will include
scarifying the exposed grade to a depth of 8 inches moisture conditioning to optimum (£2 percent) and re-
compacting to at least 95 percent of maximum dry density as determined by ASTM D-698. If a base material
is used, such as sand, or other granular material, or other membrane, such as polyethylene sheeting, the
structural design should consider a proper slab-subgrade coefficient of friction value for the selected material.
Most contractors prefer granular material to aid in fine grading or concrete curing. Typically, a minimum 2-

inch layer of crushed rock is enough.

A Modulus of Subgrade Reaction, k, of 150 pci may be used for the design of slabs-on-grade.
The P-T Slab should be designed with a preferred minimum 14-inch edge turndowns that have a minimum
embedment depth of 6 inches below lowest finished exterior grade within 5 feet of the structure. With this
embedment depth, an allowable bearing capacity of 1,500 psf may be utilized for design of P-T Slabs. A less
desired option is to use 12-inch turndowns that have a minimum embedment depth of 4 inches below lowest
finished exterior grade. With this shallower embedment depth, a maximum allowable bearing capacity of
1,250 psf should be utilized for design of P-T Slabs. This option has a greater risk for erosion concerns and
exposing the underside of the slab. Embedment depth from final grade, for exterior turndowns can be
accomplished by either cutting into the prepared soils, or by backfilling and compacting up against the
turndowns, or a combination thercof. Backfill up against the turn down (4 to 6 inches) must be compacted to

at least 95 percent,

— Siab Thickness, TBD

L Ernbedment Varies

Post-tensioned slabs-on-grade should be designed in accordance with the Post-Tensioning
Institute guidelines “Design and Construction of Post-Tensioned Slabs-on-Grade”, Third Edition, This type
of foundation system is more flexible and may require special design and construction of the super-
structure to allow for this flexibility. Use of a P-T slab foundation system does not preclude the need fox
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proper site preparation and positive drainage. Accordingly, it is paramount to provide proper drainage to

limit the potential for water infiltrating under slabs. The reinforced slab can bend without cracking when
subject to edge settlement, However, if the bend approaches or exceeds the design limits, the less flexible walls
which are supported on the slab will crack. The minimal embedment depth recommended is very shallow.
Extra care should be taken to ensure that this backfill is compacted and graded to drain away from the structure.
If this is not properly completed and maintained, erosion and poor drainage can result in exposure of the
bottom of the foundation and excessive slab movement. It additional protection is desired to reduce this risk,
it is recommended to increase the turn down to a minimum of 18 inches. Planters requiring heavy water should
not be placed adjacent to or within 5 feet of the building. Trees with invasive root systems should not be
planted near the structure. Care should be taken in design and construction to ensure that domestic and interior
storm drain water is contained to prevent seepage. Roof drainage should be directed to paved areas or storm

drains. They should not discharge into planters adjacent to the structures.

It must also be understood that Post-Tensioning Institute guidelines are in part based on the
assumptions that soil-moisture changes around and beneath the P-T slabs are influenced strictly and only by
climatological changes. Soil moisture below foundations and floor slabs is generally the most critical factor in
damage/failure relating to expansive soil. The PTI design method does not consider pre-saturation, landscape
irrigation, or any other non-climate related influences on moisture exposure of the subgrade soils. Therefore,
use of a P-T slab foundation system does not preclude the need for proper site preparation and positive

drainage recommendations discussed earlier in this report.

3.6  Fill and Backfill

Native soils are considered suitable for use in general grading and engineered structural fill.
Oversized material greater than 3 inches should be screened out. The fine sandy soils may be sensitive to
excessive moisture content and will become unstable at elevated moisture content. Accordingly, it may be
necessary to compact soils on the dry side of optimum, especially in asphalt pavement areas. The reduced
moisture content under slabs-on-grade should only be used upon approval of the engineer in the field.

Imported common fill for use in site grading should be examined by a Soils Engineer to ensure
that it is of low swell potential and free of organic or otherwise deleterious material. In general, the fill should
have 100 percent passing the 3-inch sieve and no more than 40 percent passing the #200 sieve. For the fine
fraction (passing the 40 sieve), the liguid limit and plasticity index should not exceed 30 percent and 10 percent,
respectively. It should exhibit less than 1.5 percent swell potential when compacted to 95 percent of maximum
dry density (ASTM D-698) at a moisture content of 2 percent below optimum, confined under a 100 psf

surcharge, and inundated.
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Fill should be placed on subgrade which has been properly prepared and approved by a Soils
Engineer, The fill must be wetted and thoroughly mixed to achieve optimum moisture content, £2 percent.
Fill should be placed in horizontal lifts of 8-inch thickness (or as dictated by compaction equipment) and
compacted to the percent of maximum dry density per ASTM D-698 set forth as follows:

A. Building Areas

L. Below footing level 95 (or CLSM)
2, Below slabs-on-grade (non-expansive soils) 95
B. Pavement Subgrade or Fill a5
C. Utility Trench Backfill (onsite) 95
D. Aggregate Base Course
1. Below floor slabs a5
2. Below asphalt paving 100
E. Landscape Areas 90

3.7  Utilities Instaliation

Trench excavations for utilities can be accomplished by conventional trenching equipment,
however very dense gravel and cobble-laden soils may impede progress and require heavier equipment,
especially on the northern half of the property. It should be noted that the fact that a boring was advanced to a
particular depth should not lead to the assumption that it is necessarily excavatable by conventional means.
The excavating contractor must make their own assessment as to excavatability. Trench walls should stand
near vertical for the short periods of time required to install shallow utilities although some sloughing may
occur in the upper sandy soils requiring laying back of side slopes and/or temporary shoring. Adequate
precautions must be taken to protect workmen in accordance with all current governmental regulations.

The backfill of narrow trenches may be carried out with native excavated material. This
material should be moisture-conditioned, placed in 8-inch lifts and mechanically compacted. Water settling is
not recommended. Compaction requirements are summarized in the "Fill and Backfill" section of this report.
Native soils may meet the typical granular bedding and initial backfill (see MAG Standard Specification
Section 601.4.4) requirements of larger diameter CMP Tanks. These materials need to meet MAG Standard

Specification Section 601 or drainage engineers design and manufacture recommendations.
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3.8  Slabs-on-Grade
To facilitate fine grading operations and aid in concrete curing, a 4-inch-thick layer of granular
material conforming to the gradation for Aggregate Base (A.B.) as per M.A.G. Specification Section 702
should be utilized beneath the slab. Dried subgrade soils must be re-moistened prior to placing the aggregate
base if allowed to dry out, especially if fine-grained soils are used in the top 12-inches of the pad.

The native soil can store a significant amount of moisture, which could increase the natural
vapor drive through the slab. Accordingly, if moisture sensitive flooring and/or adhesive are planned, the use
of a vapor barrier or low permeability concrete should be considered. Vapor barriers should be a minimum
15-mil thick polyolefin (or equivalent), which meets ASTM E 1745 Class A specifications. The vapor barrier
should be placed directly under the slab. Vapor barriers do increase the potential for slab curling and water
entrapment under the slab. Accordingly, if a vapor barrier is used, additional precautions such as low slump
concrete, frequent jointing and proper curing will be required to reduce curling potential and detailed to prevent

the entrapment of outside water sources.

3.9  Asphalt Concrete Pavement
If earthwork in paved areas is carried out to finish subgrade elevation as set forth herein, the
subgrade will provide adequate support for pavements. The location designation is for reference only. The
designer/owner should choose the appropriate sections to meet the anticipated traffic volume and life
expectancy. The section capacity is reported as daily ESALs, Equivalent 18-kip Single Axle Loads. Typical
heavy trucks impart 1.0 to 2.5 ESALs per truck depending on load. It takes approximately 1,200 passenger
cars to impart 1 ESAL,

Pavement Design Parameters:

Assume: One 18-kip Equivalent Single Axle Load (ESAL)/Truck
Life: 20 years
Subgrade Soil Profile:

% Passing #200 sieve: 23%

Plasticity Index: 106%

k: 150 pci (assumed)

R value: 51 (per ADOT tables)

Mg: 26,000 (maximum per ADOT design)

A LS Company
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Table 3.9.1 Pavement Sections

R PR § FIexlb}e (AC Pavement) ngld {PCC Pavement)
A:‘.':‘.“fa:.‘.’_fjlp'.l-‘:‘?éme.."‘t '  Thmkﬂess Daaly 18—kzp :-"-':Th“’k”“ss  ' Baliy 18~kxp
So R | .:AC(O.__39) ABC(() 12) | ESALs - | pccp | - ESALs

Auto Parking, " " "
Light Duty 2.0 4.0 5 5.0 8
Truck Parking, Main 3.0 4.0 25 60 21
Drives, & Fire Lanes 30" 6.0" 57 70" 46

Notes:

1. Designs are based on AASHTO design equations and ADOT correlated R-Values.

2. The PCCP thickness is increased to provide better load transfer and reduce potential for joint &
edge failures. Design PCCP per ACI 330.

3. Full depth asphalt or increased asphalt thickness can be increased by adding 1.0-inch asphalt for
each 3 inches of base course replaced.

These designs assume that all subgrades are prepared in accordance with the recommendations
contained in the "Site Preparation” and "Fill and Backfill" sections of this report, and paving operations are
carried out in a proper manner. If pavement subgrade preparation is not carried out immediately prior to
paving, the entire area should be proof-rolled at that time with a heavy pneumatic-tired roller to identify locally

unstable areas for repair.

Pavement base course material should be aggregate base per M.A.G. Section 702
Specifications. Asphalt concrete materials and mixed design should conform to M.A.G. 710. It is
reconimended that a Y-inch or %-inch mix designation be used for the pavements. The actual mix design may
be dependent on the selected pavement section and the specified minimum Jlift thicknesses for the different
types of mixes. Follow M.A.G. Section 710 for recommended minimum lift thicknesses. Pavement
installation should be carried out under applicable portions of M.A.G. Section 321 and municipality standards,
The asphalt supplier should be informed of the pavement use and be required to provide a mix that will provide
stability and be aesthetically acceptable. Some of the newer M.A.G. mixes are very coarse and could cause
placing and finish problems. A mix design should be submitted for review to determine if it will be acceptable

for the intended use.
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For sidewalks and other areas not subjective to vehicular traffic a 4-inch section of concrete
will be enough. For trash and dumpster enclosures a thicker section of 6 inches of concrete is recommended.

Portland Cement Concrete Pavement must have a minimum 28-day flexural strength of 550 psi
(compressive strength of approximately 3,700 psi). It may be cast directly on the prepared subgrade with
proper compaction (reduced) and the elevated moisture content as recommended in the report. Lacking an
aggregate base course, attention must be paid to using low slump concrete and proper curing, especially on the
thinner sections. No reinforcement is necessary. Joint design and spacing should be in accordance with ACI
recommendations. Construction joints should contain dowels or be tongue-and-grooved to provide load
transfer. Tie bars are recommended on the joints adjacent to unsupported edges. Maximum joint spacing in
feet should not exceed 2 to 3 times the thickness in inches. Joint sealing with a quality silicone sealer is
recommended to prevent water from entering the subgrade allowing pumping and loss of support.

Proper subgrade preparation and joint sealing will reduce (but not eliminate) the potential for
slab movements (thus cracking) on the expansive native soils, Frequent jointing will reduce uncontrolled
cracking and increase the efficiency of aggregate interlock joint transfer.

4.0 GENERAL

The scope of this investigation and report includes only regional published considerations for seismic
activity and ground fissures resulting from subsidence due to groundwater withdrawal, not any site-specific
studies. The scope does not include any considerations of hazardous releases or toxic contamination of any

type.

Our analysis of data and the recommendations presented herein assume that soil conditions do not vary
significantly from those found at specific sample locations. Our work has been performed in accordance with
generally accepted engineering principles and practice for a preliminary investigation; this warranty is in lieu

of all other warranties expressed or implied.
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We recommend that a representative of the Geotechnical Engineer observe and test the earthwork and
foundation portions of this project to ensure compliance to project specifications and the field applicability of
subsurface conditions which are the basis of the recommendations presented in this report. If any significant
changes are made in the scope of work or type of construction that was assumed in this report, we must review

such revised conditions to confirm our findings if the conclusions and recommendations presented herein are

to apply.

Respectfully submitted,
SPEEDIE & ASSOCIATES, LLC

SPEEDIE
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APPENDIX
FIELD AND LABORATORY INVESTIGATION
SOIL BORING LOCATION PLAN
SOIL LEGEND
LOG OF TEST BORINGS
TABULATION OF TEST DATA
CONSOLIDATION TEST
MOISTURE-DENSITY RELATIONS
SWELL TEST DATA

CORROSION TEST DATA
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FIELD AND LABORATORY INVESTIGATION

On February 27, 2023, soil test borings were drilled at the approximate locations shown on the attached
Soil Boring Location Plan. All exploration work was carried out under the full-time supervision of our staff
engineer, who recorded subsurface conditions and obtained samples for laboratory testing. The soil bores were
advanced with a truck-mounted CME-75 drill rig utilizing 7-inch diameter hollow stem flight augers. Detailed
information regarding the borings and samples obtained can be found on an individual Log of Test Boring

prepared for each drilling location.

Laboratory testing consisted of moisture content, dry density, grain-size distribution, and plasticity
(Atterberg Limits) tests for classification and pavement design parameters. Remolded swell tests were
performed on samples compacted to densities and moisture contents expected during construction.
Compression tests were perforimed on a selected ring sample to estimate settlements and determine effects of
inundation. Al field and laboratory data are presented in this appendix.
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SOIL LEGEND

DES S DESCRIPTION
( AS Auger Sample A grab sample {aken directly from auger flights.
'/' BS Large Bulk Sample A grab sample taken from auger spoils or from bucket of backhoe.
Standard Penetration Test (ASTM D-1586) Driving a 2.0 inch outside diameter split
spoon sampler into undisturbed soil for three successive 6-inch increments by
s Spoon Sample means of a 140 Ib. weight free falling through a distance of 30 inches. The
climulative number of blows for the final 12 inches of penetration is the Standard
Penetration Resistance.,
Driving a 3.0 inch outside diameter spoon equipped with a series of 2.42-inch inside
. dltameter, 1-inch long brass rings, into undisturbed soll for one 12-inch incremant by
RS Ring Sample the same means of the Spoon Sample. The blows required for the 12 inches of
penetration are recorded.
Standard Penetration Test driving a 2.0-inch outside diameter split spoon equipped
LS Liner Sample with two 3-inch long, 3/8-inch inside diameter brass liners, separated by a 1-inch
fong spacer, info undisurbed soil by the same means of the Spoon Sample.
A 3.0-inch outside diameter thin-walled tube continuously pushed into the
ST Shelby Tube undisturbed soll by a rapid motion, without impact or twisting (ASTM D-1587).
Continuocus Driving a 2.0-inch outside diameter *"Bulinose Penetrometer” continuously into
- Penetration undisturbed soil by the same means of the spoon sample. The blows for each
Resistance successive 12-inch increment are recorded.
CONSISTENCY RELATIVE DENSITY
Clays & Sills Biows/Foot Strength (tons/sq ft} | Sands & Gravels Blows/Foot
Very Soft 0-2 0-0.25 Very Loose c-4
Soft 2-4 0.25-05 Loose 5-10
Firm 5-8 05-1.0 Medium Dense 11 - 30
Stiff g-15 1-2 Dense 31 - 50
Very Stiff 16 - 30 2-4 Very Dense > 50
Hard > 30 >4
SYMBOLS TYPICAL
MAJOR DIVISIONS crarh [LemER|  DESCRIPTIONS MATERIAL PARTICLE SIZE __
cLEAn ';—.' ow |iBisumswan e SIZE { ower Limit Upper Limit
GRAVEL GRAVELS ; " 4 mm | Sieve Size s | mm [Sieve Size+
GRAVELLY UTTLE OR b2 FNES) [T - .' Fomvweow\as.wm
ool GP | svowmmesumEcika SANDS
e gg g n Fine 0.075| #200 |0.42] #40
COARSE GRAVELS WTH o GM | ST chums GRAEL- - Medium 0.420 #40 2.00 #10
N B Coarse 2000|  #10 475 A4
g.ggngnm Ko [APFRECIAEL E MATAT V" CLAYEY GRAVELS, GRAVEE - SAMD -
OF FHES) a A GG CLAY LEXTURES
a4V GRAVELS .
s ol gw | emreuwpmsnes sy Fine 4.75 #4 076" =
R CLERISMIS T o ® o o Coarse 19 0.75" % 75 3" %
MATeRL & AND [UTILE OR KD FiNES) | - N ;
Drmpde | oy SP | saumensr COBBLES 75 3" w | 300 12" x
JRE T o o] SANBS WATH sM STV SANDS, £AND - 55 T WERTLRES BOULDERS 300 12" ¥ 900 36. 4
CGARSE_FH!.C'HCN FINES T
-cicks g o e +U1.S. Standard xClear Square Openings
(umsgéﬁ;mm " 86 LAY Shis, CLK
BCRAING SLTS ANDVERY FINT
ML | G Fos thas on Cuavey
EETE WATH SUIGHT FLASTHOTY 60 P
surs e yd
FINE AND Rt // CL [ coavs, sanoy GLATS. SLTY CLAYS, B0 g
GRANED CLAYS _“_.’_" LESN CLAYS o m CH /
s04.8 i GRS B TS AKD OFRGANT 517 K}q !"“ /
—— oL CLAYS OF Lz FLASTICTTY 7] 40 5 v
o &
ORGARD 51 T8, MOACEOUS OR Qo V
LIORE THAM 53% OF MH TIATCARLLECLS FNE BAND OR SATY ‘_|-<-1- 30 =
VATERIAL 15 So1s /
SeSETRel sas r - = L Wi &10H
AND GRERER ThAN 53 / CH | FREamserne o 20 ]
CLAYS I Q /
[ OH | £rowveciie o venum To ke 10 /
LAA A A ] PLASTICITY, OROANG SILTS
W o CERET 71 MijaoL
" I FEAT, HULAS, SWAVP SOLE WITH
LY GRamIOSonS g T | esoneissionois 0 20 40 60 80 700
NOTE: DUAL OR MODIFIED SYFBOLS MAY BE USED TO INDICATE BORDERLINE S0IL Liqu!d Limlt

CLASSIFICATIONS OR TO PROVIDE A BETTER GRAPHICAL PRESENTATION OF THE S0OIL
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- ig Type: CME-75 =l =
& B oring Type: Hollow Stem Auger 2 E s 2185 i& 8@ Pengtration
£ |28 Surface Elevation: N/A EE |8SE|EE§ 289 Re;:S'a”"e
g P 2 10 §|25c | ows
. T O a per Foot

0 Visual Classification q

14 Very Dense Light Brown SILTY SAND

(SM-Dry} with Littie Gravel
RS-1 20| 42 | 817 bO/S" o
; BS-2 5.0 NT T

) SomeGravel 5553 S2NT Wt e

o7HN  Light Brown SILTY, CLAYEY GRAVEL with :

;fﬁ SAND (GC/GM-Dry fo Moist) with 10-20% 4

2 _Cobbles uhudauien

Auger Refusal on Cobbles

10~
15—
20

Boring Date: 2-27-23 ﬁ&saﬂs

Field Engineer/Technician:  N. Wagner Log of Test Boring Number:  B-1

Drilfer: 0. Mariscal _

ContraCtOI' Resilient Drllling 17 Acre Mobile Home Park

Water Level North of NEC Thornton Road & O°Neill Drive
Depth | Hour Date
kvJ .
winfered | ) Casa Grande, Arizona

NT = Not Tested

Project No.:  230305S5A
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= ] Rig Type: CME-75 = =
-} o oring Type: Hollow Stem Auger 2 g s 2|F5 3:_} gar Penglralion
£ [§ 8 |Surface Elevation: N/A EE |§5E|255|ad0 | Regsence
3 0B $2 |0 §|23E L ows
. g O a per Foot
0 Visual Classification 50
$1 Very Dense Light Brown SILTY SAND
SM-Dry) with Little Gravel
RS-1 20{ NT | NT "
5- Some Gravel 82 53] NT NT °
............................................................................... 6.0 :
Light Brown SILTY, CLAYEY GRAVEL with
SAND (GC/GM-Dry) with 1-10% Cobbles 70
“"Light Brown SILTY GRAVEL wilh SAND
(GM-Dry) with 10-20% Cobbles 8.0
T T T T TAuger Refusal on Cobbles |
10~
15—
20—
Boring Date: 2-27-23 ﬁf&%?,'ss
Field Engineer/Technician:  N. Wagner Log of Test Boring Number:  B-2
Driller: 0. Mariscal _
Contractor: Resilient Drilling 17 Acre Mobile Home Park
Water Level North of NEC Thornton Road & O'Neill Drive
Depth | our Date v
Nof Encauntered v Casa Grande, Arizona
NT = Not Tested Project No.:  230305SA

SPEEDIE 2303055A.GPJ GENGEG.GDT 4/21/23




= ig Type: CME-75 = =
g o oring Type: Hollow Stem Auger 2 E s 2185 % Ra” Pengtration
£ |5 8] lsurface Elevation: N/A EE | B6c|285|agc | Resistance
8 6 32 |0 §|2FE|L£na | Blows
) N 31 & per Foot
0 Visual Classification
‘14 Very Dense Light Brown SILTY SAND
(SM-Dry) with Litile Gravel S-1 14| NT NT
5.__
Some Gravel

L 60| RS2 59| 24 | 1086

EEEL e O

;C;‘ Very Dense Light Brown SILTY GRAVEL with

cbﬁ SAND (GM-Dry) with 1-10% Cobbles,

p &5 Strong Calcareous Cementation

P To

K g q

off b

PA 1o

b ¢
10— 53 103] NT | NT

b1J

32 C>0 10-20% Cobbles

b 124

Auger Refusal on Cobbles

15—
20—

Boring Date: 2-27-23 %DPEE%?J—EE&-

Field Engineer/Technician:  N. Wagner Log of Test Boring Number:  B-3

Driller: 0. Mariscal ]

Conii’actor: Resilient Drilltng 47 Acre Mobile Home Park

Water Level North of NEC Thornton Road & O'Neill Drive
Depth | our Date v
wnfered | v Casa Grande, Arizona

NT = Not Tested

Project No.: 230305SA

SPEEDIE 2303055A.GPJ GENGEO.GDT 4/21/23




o~ ig Type: CME-75 = =
& o oring Type: Hollow Stem Auger 25 |g 2®y é,,:” §'g | Penetration
£ |8 8 Surface Elevation: N/A EE |§5E|285|al0 Regismnce
a O wz |9 ngg & e ows
; A O a per Foot
0 Visual Classification
Dense Light Brown to Whitish Brown
CLAYEY SAND (SC-Dry) with Little
Gravel, Weak Calcareous Cementation
RS-1 2.0 5.3 100.2
.............................................................................. 3.0
Very Dense Light Brown SILTY SAND
SM-Dry) with Some Gravel
5_
52 63 NT NT
10 1-10% Cobbles, Strong Calcareous S-3 103] NT NT
Cementation
151 Moderate Calcareous Cementation
e 1641 544 16.41 NT NT
End of Boring
20—
Boring Date: 2-27-23 ﬁ?&%ﬁ%
Field Engineer/Technician:  N. Wagner Log of Test Boring Number:  B-4
Driller: 0. Mariscal _
Contractor: Resilient DriEling 17 Acre Mobile Home Park
Water Level North of NEC Thornton Road & O'Neill Drive
Depth | Hour Date
¥ .
wuntered. ... v Casa Grande, Arizona

NT = Not Tested

Project No.;  230305SA
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= ] Rig Type: CME-75 N
S o oring Type: Hollow Stemn Auger 2 E c 2185 ? 8@ > Penetration
£ [8 § Surface Elevation: N/A EE |B6E|g85 |aldy | Regstnce
g 5 ® 35 s 8z g | RO Blows
& © vz |® alZFE5 |2l
. o a o per Foot
0 Visual Classification 2 5
7 Very Dense Brown CLAYEY SAND (SC-Dry) | | | | piiiiiiiid
/ with Little Gravel, Weak Calcareous T
/ Cementation N
5-1 1.9] NT NT 50/4" ¢
/.1 Light Brown, 1-10% Cobbles, Interbedded I
] Layer of SILTY, CLAYEY GRAVEL with 30
cndSAND e
Very Dense Light Brown SILTY SAND
(SM-Dry) with Some Gravel
S-2 54| NT | NT 50/5" ¢
O, 8.0
b :
N 7 Very Dense Light Brown SILTY GRAVEL with
: f% SAND (GM-Dry) with 1-10% Cobbles :
b :
o _ 5
10 o‘ D( 10-20% Caobbles, Strong Calcareous S:3 1021 NT NT 4
olrid Cementation :
P
120
Auger Refusal on Cobbles
15—
20~ ‘g
[
Boring Date: 2-27-23 %:EE;%?'EES g
Field Engineer/Technician:  N. Wagner Log of Test Boring Number:  B-5 g
Driller: 0. Mariscal . §
Contractor: Resilient Drilling 17 Acre Mobile Home Park g
w
North of NEC Thornton Road & eill Drive &
Water Level d & O'Neill Dri 5
Depth ] our | Date v g
v Casa Grande, Arizona §
B s
NT = Not Tested Project No.:  2303055A 5




I

= ig Type: CME-75 =l =
5 . . < — & = :
% e | Boring Type: . Hollow Stem Auger L3 | g N 21E 53 § g = Eer:iast{r;iggg
£ |g 9| Burface Elevation: N/A EE |§5E | 25§ |al0|
2 5 8 2 [A] é’JD d =€ & aﬂ. Blows
. I S|~& | perFoot
0 Visual Classification
Medium Dense Brown CLAYEY SAND
{SC-Dry to Moist) with Litlle Gravel
RS-1 20; 89 100.0
............................................................................... 3.0
Very Dense Brown to Light Brown SILTY
SAND (SM-Dry) with Some Gravel
5_
%5 8-2 6.5 NT NT
X5 O O OO OO OO SO SOU OO R OO OO VRO RO 1.0
ARl
;Cb" Very Dense Light Brown to White SILTY
O:]D GRAVEL with SAND (GM-Dry) with
pr § 1-10% Cobbles, Strong Calcareous
)“55 Cementation
2 [
ANN
105
4N 104 S8 1041 NT NT
End of Boring
15—
20—
Boring Date: 2.27-23 ﬁ?&%?}ges
Field Engineer/Technician:  N. Wagner Log of Test Baring Number:  B-6
Driller: 0. Mariscal _
Contractor: Resilient Drilling 17 Acre Mobile Home Park
Water Level North of NEC Thornton Road & O'Neill Drive
Depth | Hour | Date v
) Casa Grande, Arizona
NT = Not Tested Project No.:  230305SA

SPEEDIE 2303058A.GP/ GENGEC.GDT 4/21/23




- | | Rig Type: CME-75 |
g oring Type: Hollow Stem Auger 2 g s 2|85 i& gar Pen_etraiion
£ |8 8§ Surface Elevation: N/A EE |9BE|285 | a8y | Resslance
g6 82 |0 §|Z2FE |0
, e -
0 Visual Classification © 0
Medium Dense Light Brown CLAYEY SAND
A (SC-Dry) with Litlle Gravel
e 5-1 25| NT | NT
AT 4.0
/// 11 Dense Light Brown SILTY, CLAYEY SAND
5-174; (SC/SM-Dry) with Some Gravel
; I RS-2 60| 25 | 1115
Cat
e“/ ..
511 A 8.5
B
)"Cb" Very Dense Light Brown SILTY GRAVEL with
20 SAND {GM-Dry) with 1-10% Cobbles,
10-F E; Weak Calcareous Cementation
A 1o
o
M e 115] S3 11.5] NT NT
End of Boring
16—
20— R
Boring Date: 2-27-23 %EE%Q"%
Field Engineer/Technician:  N. Wagner Log of Test Boring Number:  B-7
Driller: 0. Mariscal _
Contractor: Resilient Dri"ing 17 Acre Mobile Home Park
Walter Level North of NEC Thornton Road 8 O'Neill Drive
Depth | Hour Date v
r was Not Encduntered v Casa Grande, Arizona
NT = Not Tested Project No.: 230305SA

SPEEDIE 2303055A.GP) GENGEQ.GDT 4/21/23
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- ig Type: CME-75 —_
S . e = .
€ o oring Type: Hollow Stem Auger 2 g s 2lEsT|8er Penetration
£ |88 Surface Elevation: N/A EE |85c /288 a8y | Resstance
a P wz |18 n|2 § c g%
0 Visual Classification

/ Loose Brown CLAYEY SAND {SC-Dry to

/4 Moist) with Liile Gravel

/ S-1 25| NT | NT

// ............................................................................... 49

; 1] Very Dense Light Brown to Whitish Brown

5—All  SILTY, CLAYEY SAND (SC/SM-Dry) with

AL Some Gravel, Moderate Calcareous

/ Cementation s-2 581 NT NT

/ || Interbedded Layer of SILTY, CLAYEY

/ 3l GRAVEL wilh SAND

i

1 8.0

+]

sih] Very Dense Light Brown to Whitish Brown

o] VeryD Light B Whitish B

B SILTY GRAVEL with SAND (GM-Dry) with

M  1-10% Cobbles

ofh
10—3 |0

A

;Cb“

M5 s3 115} NT NT

End of Boring

15—
20—

Boring Date: 2-27-23 %DPA%%?-!EES

Field Engineer/Technician:  N. Wagner Log of Test Boring Number:  B-8

Driller; 0. Mariscal _

Contractor: Resilient Drilling 17 Acre Mobile Home Park

Water Level North of NEC Thornton Road & O'Neill Drive
Depth | our Date g
wntered | Y Casa Grande, Arizona
NT = Not Tested Project No.: 2303058A




- | ] Rig Type: CME-75 1 -
] . — &O‘ T i
2 lo oring Type: Hollow Stem Auger 25 g LiEgT|8EL Penetration
£ [8 8 Surface Elevation: N/ EE |S6E|285|ad0 | Resstance
8 © 2 |0 §|25E|Ln Blows
) o S| & | perFoot
0 Visual Classification
/ Loose Brown CLAYEY SAND (SC-Dry to
/// Moist) with Litlle Gravel
/ RS-1 20| 68 | 994
e 49
#lll Very Dense Light Brown to Whitish Brown
5m§ {  SILTY, CLAYEY SAND (SC/SM-Dry) with BS-2 501 NT NT
/ Some Gravel S-3 551 NT NT
AT
il
A
11| Interbedded Layer of SILTY GRAVEL with
i SAND 8.0
Very Dense Light Brown SILTY SAND
(SM-Dry) with Some Gravel, Moderate
Calcareous Cementation
10 S-4 104 NT | NT
251 140
B A
o ery Dense Light Brown § G wit
5 (b1 VeryD Light B ILTY GRAVEL with
152 SAND (GM-Dry) with 1-10% Cobbles, 152 8.8 162| NT NT
« . Strong Calcareous Cementation _ ___ /™~
End of Boring
20—
Boring Date: 2-27-23 ﬁfEsﬁ,?,!EEs
Field Engineer/Technician:  N.Wagner Log of Test Boring Number:  B-9
Dritler: 0. Mariscal _
Contractor: Resilient Drilling 17 Acre Mobile Home Park
Water Level North of NEC Thornton Road & O'Neill Drive
Depth | our Date v
Not Encountered -i. Casa Grande, Arizona

NT = Not Tested

Project No.:  2303055A

SPEEDIE 2303055A.GPJ GENGEO.GDT 421/23
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Z—2 0=~

CONSOLIDATION TEST

PROJECT: 17 Acre Mobile Home Park PROJECT NO.: 2303055A
[.LOCATION: North of NEC Thornton Road & O'Neill Drive DATE: 2127123
BORING NO.: B-7 SAMPLE NO.: RS-2 SAMPLE DEPTH: 5to 6 LABORATORY NO.:
LIQUID LIMIT: 28 PLASTIC LIMIT: 22 PLASTYICITY INDEX: 6
CLASSIFICATION: SC-5M ASTM SOIL DESCRIPTION: SILTY, CLAYEY SAND with GRAVEL

100 1,000 10,000

STRESS, psf

Sample inundated at end of test at 3200 psf

SPEEDIE

AND ASSOCIATES

GEOTECH CONSOLIDATION 2303055A.GPJ GENGEO.GDT 4/21/23




CONSOLIDATION TEST

PROJECT: 17 Acre Mobile Home Park PROJECT NO.: 2303058A
LOCATION: North of NEC Thornton Road & O'Neill Drive DATE: 2/27123
BORING NO.: B-9 SAMPLE NO.: RS-1 SAMPLE DEPTH: 1to 2 LABORATORY NO.:
LIQUID EIMIT: PLASTIC LIMIT: PLASTICITY INDEX:

CLASSIFICATION: ASTM SOIL DESCRIPTICN:

Z—=2DHW®

0 — T 1]

| AN

100 1,000 10,000
STRESS, psf

Sample inundated at end of test at 3200 psf

SPEEDIE

AND ASSOCIATES

GEQTECH CONSOLIDATION 2303055A.GPJ GENGEO.GDT 4/21/23




DRY BENSITY (PCF)

MOISTURE-DENSITY RELATIONS

PROJECT: 17 Acre Mobile Home Park PROJECT NO.: 2303055A
LOCATION: North of NEC Thornton Road & O'Neill Drive DATE; 2/27123
BORING NO.: B9 SAMPLE NO.: BS-2 SAMPLE DEPTH: Oto 5 LABORATORY NO.:
METHOD OF COMPACTION: D698A
LIGUID LIMIT: 27 PLASTIC LIMIT: 16 PLASTICITY INDEX: 11
CLASSIFICATION: 5C ASTM SOiL. DESCRIPTION: CLAYEY SAND
MAXIMUM DRY DENSITY: 123.0 PCF OPTIMUM MOISTURE CONTENT: 12.0%
135
N
130
B,
N
N
AN
N
125 T
L~ \\
P LEN
120
4 N
/
NE A
» N
115 A
N
N
N
N
110 ~
\
105
G 5.0 16.0 15.0 20.0
MOISTURE CONTENT (%)

SPEEDIE

AND ASSOCIATES

GEOTECH PROCTOR 2303055A.6PS  4/21/23
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DATA

SPECIMEN
BESCRIPTION

SILTY SAND with GRAVEL
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Casa Grande, Arizona
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