The building will be two stories with an approximate footprint
of 54,600 square feet (sf).
The building will have a
slab-on-grade first floor, metal joist and decking with
concrete topping second floor, a metal truss roof for the
residential wings and a steel beam, metal decking, and
concrete topping for the "town center". The east wing of the
building and the town center will have a basement. The
north half of the east wing will have underground parking.
According to PCA Engineering, the finished floor elevation
will be 4560' and the basement floor elevation will be
4544.40'.
We understand Mr. Steve Jirsa, representative of Jirsa
Hedrick, will provide structural loads when they are available.
We have based our 90% submittal on loads of 40 kips for
isolated footings and 4 kips per foot for continuous footings.
Tolerable settlement criteria for this structure have not been
provided. Unless otherwise informed, we have assumed that
total and differential settlements on the order of 1" and 12" in
25' are acceptable.
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FIELD EXPLORATION AND LABORATORY TESTING

SITE PLAN

X

Our field investigation and laboratory testing were performed in referencing the latest
versions of the following ASTM standards:
Field Exploration
Guide to Site Characterization for Engineering, design and construction
D420
Practice
for Soil Investigation and Sampling by Auger Boring
D1452
D1586 Test method for penetration test and split-barrel sampling of soil
D2487 Test method for classification of soils for engineering purposes (USCS)
D2488 Practice for description and identification of soils (Visual-manual procedure)
D3550 Practice for ring-lined barrel sampling of soils

DATE: date
REV

C136

D422
D1140
D1883
D2166
D2216
D2435
D1557
D3080
D4318
D4546
D4972
C158

Test method for sieve analysis of fine and coarse aggregates (based on the
material sampled in the ring-lined samples and bulk samples, large gravel and
cobbles are not represented)
Test method for particle-size analysis of soils
Test method for amount of materials in soils finer than No. 200 (75 micron)
Test method for CBR (California Bearing Ratio) of laboratory compacted soils
Test method for unconfined compressive strength of cohesive soils
Test method for laboratory determination of water content of soil and rock
Test method for one-dimensional consolidation properties of soils
Test method for laboratory compaction characteristics of soil using modified
method
Test method for direct shear test of soils under consolidated drained conditions
Test method for liquid limit, plastic limit, and plastic index of soils
Test method for one-dimensional swell or settlement potential of cohesive soils
Test method for pH of soils
Test method for water soluble sulfate in soil

SITE CONDITIONS

The site is bounded on the north by Lasting Legacy Memorial
Park, on the south by Farmers Co-op, on the east by
Veterans Drive, and on the west by Mount Pisgah Cemetery.
The site is irregular in shape covering an area of about 8.8
acres. The north portion of the site is presently used as a
park and is landscaped with grass and trees. The former
Campbell County Recreation Center previously occupied the
southern portion of the site.
Based on topographic information provided by PCA
Engineering, there is about 30' of elevation change across
the site. The site slopes downward to the east-northeast
about 412% on average with a steeper slope near the west
side of the property. There is also a concrete retaining wall
on the west side of the site.
At the time of our field investigation, the existing recreation
center building was being domolished. The building had a
footprint of about 72,000 sf and contained a swimming pool.
There was also about 130,000 sf of concrete and asphalt
pavement.
On April 17 and 18, 2013, our field geologist logged and
sampled 10 borings to depths ranging from 6.5' to 46'.
Subsurface soil consists of about 6' to 36' of loose to dense
clayey sand with layers of medium stiff to hard lean clay 2.5'
to 19' thick overlying dense to very dense poorly graded
sand. We encountered 2' to 8' of clayey sand fill and lean
clay fill in Borings B-3, B-4, B-5, B-6, B-8, B-9 and B-10, 2" to
7" of topsoil in Borings B-1 and B-2, and 2" to 4" of asphalt in
Borings B-4, B-5 and B-8. Subsurface details can be found
on the Boring Logs on Sheet G5 and G6.
The boring locations were recommended by LBA marked by
PCA Engineering. Borings B-1 and B-9 were relocated due
to concrete floor slabs that were still in-place. Boring
elevations are provided on the Boring Logs.
Groundwater was encountered at a depth of about 20.5'
below existing ground surface during drilling, corresponding
to an elevation of 4527'. At this elevation, it appears that
groundwater will not influence construction.
Seasonal
changes and locally heavy precipitation could change
groundwater conditions. The contractor shall prepare to
address any changes in groundwater elevations that may
have occurred between the time of the field exploration and
the time of construction.
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Based on the preliminary site plan there will be small parking
areas along the south side of the new building, and
driveways and a fire lane around the entire building.
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DATE

Laboratory Investigation

We understand water and sewer will be serviced by the City
of Gillette. Based on a preliminary site plan from PCA, we
understand that stormwater will be collected in catch basins
on-site and routed to the City of Gillette storm drain facilities.

Based on the preliminary site plan, there will be cuts of up to
12' in the basement and fill of up to 14' near the north half of
the east wing. We understand a retaining wall will be
constructed along the south side of the fire lane near the
southwest corner of the building. Based on our conversation
with Mr. Chris Thomas, representative of Lantz-Boggio
Architects (LBA), we anticipate either a segmental block or
rockery type retaining wall.

ISSUED FOR
DESIGN USE
PRELIMINARY REVIEW
YOUR APPROVAL
REFERENCE
CONSTRUCTION
DESTROY PREVIOUS PRINTS

N
0

40

80

160

PREPARED FOR:

SCALE IN FEET

Campbell County Memorial Hospital
P O Box 3011
Gillette, WY 82717-3011

BOREHOLE LOCATIONS

5

IMPORTANT INFORMATION ABOUT YOUR GEOTECHNICAL REPORT
Geotechnical Deliverable Use
These documents are prepared for the New Pioneer Manor.
These
documents include STRATA's geotechnical design, soil engineering design
characteristics, recommendations, and design criteria. The project team must
read, understand, and implement the geotechnical recommendations in their
entirety. CCMH and the design/construction team should regularly consult with
and include the geotechnical consultant in design meetings to verify the
intentions of our recommendations are fully understood and properly
incorporated into final project design. Should design modifications, project
concepts, or project locations change, we must be notified so that our
recommendations can be reevaluated and modified accordingly. These
geotechnical deliverables are intended for use only by CCMH, the project
owner, and their retained design consultants, and are valid only for the project
type, description, and location as presented in the Project Understanding. If
the project concept changes from our understanding, we must be notified.

Geologic Impacts
Unknown or unanticipated subsurface conditions are a principal cause of
construction delays, cost overruns and disputes. The following information is
provided to help you manage your risk associated with subsurface conditions.
STRATA's Services are Performed for Your Specific Project
STRATA structures our services to meet your needs and the project's specific
needs. For example, a geotechnical engineering evaluation conducted for a
civil engineer or architect may not fulfill the needs of a construction contractor
or even another civil engineer or architect. Because each geotechnical
engineering evaluation is unique, each geotechnical engineering deliverable is
unique, prepared solely for you, the client. No one except you and your
designated team should rely on STRATA's geotechnical engineering
deliverable without first conferring with the geotechnical engineer who
prepared it. And no one - not even you - should apply the deliverable for any
purpose or project except for the one for which it has been prepared.
Read the Full Deliverable
Serious problems have occurred because those relying on geotechnical
engineering deliverables did not read them all. Do not rely on an executive
summary or cursory review. Do not read selected elements only and do not
detach exploration logs from the remainder of the document.
STRATA's Deliverables are Based on a Unique Set of Project-Specific Factors
STRATA considers a number of unique, project-specific factors when
establishing the scope of our geotechnical services. Typical factors include:
your goals, objectives and risk management preferences; the general nature
of the structure involved, its size and configuration; the location of the
structure on the site; and other planned or existing site improvements such as
access roads, parking lots and underground utilities. We also consider various
material or construction efficiencies, LEED, and/or recyclable material
initiatives. Unless STRATA specifically indicates otherwise, do not rely on a
geotechnical engineering deliverable that was:
not prepared for you,
not prepared for your project,
not prepared for the specific site explored, or completed before important
project design changes were made.

Typical changes that can reduce the reliability of an existing geotechnical
engineering deliverable include those that affect:
the function of the proposed structure(s).
elevation, configuration, location, orientation, loading, or weight of the
proposed structure.
composition of the design team or project ownership.
site grades and drainage features.
other factors that have the potential to impact our analysis or
recommendations.
As a general rule, always inform STRATA of project changes - even minor
ones - and request an assessment of their impact. Therefore, if our Project
Understanding, as outlined in these documents is not correct, please notify
STRATA immediately. STRATA cannot accept responsibility or liability for
problems that occur because our documents do not consider developments of
which we were not informed.
Subsurface Conditions Can Change
Site exploration identifies only a small portion of the site's subsurface
conditions and subsurface conditions can change significantly between
exploration locations. STRATA reviews field and laboratory data and then
applies our professional judgment to render an opinion about subsurface
conditions throughout the site. Actual subsurface conditions may differ sometimes significantly - from those identified in our document. Retaining
STRATA to provide construction observation is the most effective method of
managing the risks associated with unanticipated or changed site conditions.
STRATA's geotechnical engineering evaluation is based on specific surface
and subsurface conditions that existed at the time the study was performed,
and applied specifically to the proposed construction. Do not rely on a
geotechnical engineering deliverable whose adequacy may have been
affected by man-made events such as leaking pipes or construction on or
adjacent to the site, or by natural events, such as floods, earthquakes, or
changes in soil moisture or groundwater fluctuations. Always contact STRATA
before applying the geotechnical documents to determine if they are still
reliable. A minor amount of additional consultation, testing or analysis could
prevent major problems.
STRATA's Deliverables Can be Subject to Misinterpretation
Other design team members' misinterpretation of STRATA's deliverables may
result in costly problems. You can lower that risk by having STRATA confer
with appropriate members of the design team during the entire design
process. Also, retain STRATA to review pertinent elements of the design
team's plans and specifications. Contractors can also misinterpret a
geotechnical engineering deliverable. Again, this risk can be reduced by
having STRATA participate in pre-bid and pre-construction conferences, and
by providing construction observation.
Geotechnical Recommendations are Not Final
Do not overrely on the construction recommendations included in STRATA's
deliverables. Those recommendations are not final because STRATA
engineers develop them principally from judgment and opinion. Construction
continuity is a requirement and critical element of the geotechnical design
process. STRATA can confirm our recommendations only by observing actual
subsurface conditions revealed during construction. If a firm or individual other
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than STRATA is retained to observe, test or interpret actual field conditions,
they must assume the role of geotechnical engineer-of-record. It is your
responsibility to notify this entity of their role and responsibility. STRATA
cannot assume responsibility or liability for our document's recommendations
if STRATA does not perform construction observation.
Do Not Redraw STRATA's Logs
STRATA prepares final exploration logs based upon our interpretation of soil
profiles described during exploration and laboratory data. To prevent errors or
omissions, the logs included in our deliverable should never be redrawn for
inclusion in architectural or other design drawings. Only photographic or
electronic reproduction is acceptable, but recognize that separating logs from
the final deliverable can elevate the risk of misinterpreting our geotechnical
recommendations.
Give Contractors a Complete Deliverable and Guidance
Some owners and design professionals mistakenly believe they can make
contractors liable for unanticipated subsurface conditions by limiting what they
provide for bid preparation. To help prevent costly problems, give contractors
the complete geotechnical engineering deliverable, but preface it with a clearly
written transmittal letter. In that letter, advise contractors that the document
was not prepared for purposes of bid development and that the document's
accuracy is limited; encourage them to confer with STRATA and/or to conduct
additional study to obtain the specific types of information they need or prefer.
Pre-bid or specific pre-installation conferences can also be valuable. Be sure
contractors have sufficient time to perform additional study. Only then might
you be in a position to give contractors the best information available to you
while requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions.
Read Responsibility Provisions Closely
Some clients, design professionals and contractors do not recognize that
geotechnical engineering is far less exact than other engineering disciplines.
This lack of understanding has created unrealistic expectations that have led
to disappointments, claims and disputes. To help reduce the risk of such
outcomes, STRATA includes a "Report Limitations" section to the right to
indicate where STRATA's responsibilities begin and end, to help others
recognize their own responsibilities and risks. Read these provisions. Ask
questions. STRATA will respond fully and frankly.
STRATA is a Member of ASFE. Rely on STRATA for Additional Assistance
Membership in ASFE, The Geoprofessional Business Association exposes
geotechnical engineers to a wide array of risk management techniques that
can be of genuine benefit for everyone involved with a construction project.
The above information is based upon an ASFE document and has been
modified with their permission to meet STRATA's and this deliverable's intent.
Confer with STRATA for more information.

REPORT LIMITATIONS

General
Our deliverables are prepared to assist the planning, design and construction for
the proposed New Pioneer Manor in Gillette, Wyoming. Our services consist of
professional opinions and recommendations made in accordance with generally
accepted geotechnical engineering principles and practices as they exist at the
time and in the area of this report. The geotechnical recommendations provided
herein are based on the premise that an adequate program of tests and
observations will be conducted by STRATA during construction in order to verify
compliance with our recommendations and to confirm conditions between
exploration locations. This acknowledgement is in lieu of all express or implied
warranties.

Attn: Mr. Gunnar VanderMars

90%
Complete

Geoenvironmental Concerns are Not Covered
The equipment, techniques and personnel used to perform a geoenvironmental
study differ significantly from those used to perform a geotechnical study. For that
reason, geotechnical engineering documents do not
usually relate any
geoenvironmental findings, conclusions or recommendations, e.g. the likelihood of
encountering underground storage tanks or regulated contaminants. Unanticipated
environmental problems have led to numerous project failures. If you have not yet
obtained your own geoenvironmental information, ask STRATA for risk
management guidance. Finally, do not rely on an environmental report prepared
for someone else.
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STRATA's geotechnical design is presented as plan sheets
which include a 90% submittal of our investigation and final
design recommendations for the New Pioneer Manor for
Campbell County Memorial Hospital (CCMH). The project is
located at 1000 South Douglas Highway in Gillette,
Wyoming.
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RECOMMENDED ADDITIONAL SERVICES

Geotechnical Design Continuity
We base the information contained in this report on structural loads provided by
Jirsa Hedrick, and site development plans provided by PCA. The final floor
elevations, floor and footing configurations, loading conditions as well as site
geometry can significantly alter our opinions and design recommendations.
Specifically, changes in structural design loads and the site geometry may require
additional analyses specific to the actual anticipated construction conditions.
Therefore, it is critical STRATA provide geotechnical continuity through final
planning and design for the planned construction as individual aspects become
available during project design phases. Specifically, we recommend CCMH retain
STRATA to review geotechnical-related sections of the project plans and
specifications to verify the plans and specifications are commensurate with our
geotechnical recommendations. It has been our experience that having
consultants from the design team review the construction documents prior to
bidding helps reduce the potential for errors and reduces costly changes to the
contract during construction. We also recommend STRATA be retained on
CCMH's behalf to be on-site during foundation placement, earthwork and slab
subgrade preparations to verify the conditions encountered during exploration are
encountered during construction. Verifying the subsurface conditions during
construction is an important part of the geotechnical design process. If we are not
provided such opportunities, we cannot be responsible for soil related design or
construction related errors, omissions, delays or increased costs that are identified
during construction. If a firm other than STRATA is selected to observe and
interpret the subsurface conditions during construction, we request the CCMH
notify the selected firm of these responsibilities and require the firm to interpret
and implement our report for the project. This can be accomplished by requiring
the selected materials testing firm to issue to CCMH a statement that they
understand and agree with the geotechnical report used for design and that they
agree to implement it in its entirety as the geotechnical engineer of record.

GEOTECHNICAL INVESTIGATION
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EARTHWORK CONSIDERATIONS

Subgrade Preparation
Soil containing vegetation and organics (topsoil) extended approximately 6" below the existing
ground surface in the vegetated locations explored. The earthwork contractor shall remove any soil
containing vegetation and organics below planned improvements or structures.
All uncontrolled fill below slabs and pavement must be removed and replaced as general structural
fill. We encountered 2' to 8' of fill in the areas explored.
Prepare final native foundation subgrades with smooth blade equipment. To maintain an
undisturbed, native soil subgrade condition, the contractor must carefully plan and implement
excavation to avoid disturbance. Subgrade soil below slabs and pavements should be prepared as
shown in Details 11 and 12, respectively.
The site soil is moisture sensitive and may be expected to pump or rut under construction traffic
when wet. Disturbed soil shall not be allowed below any structure or pavement, and especially at
footing or slab subgrades.
Moisture condition and compact disturbed soil or fill placed to achieve site grades to general
structural fill requirements in Detail 4 on this sheet.
Remove pumping or rutting subgrade areas to depths between 12" and 18".
Replace overexcavations with granular structural fill. Our geotechnical engineer shall review and
approve the exposed subgrade.
Once prepared and approved by our geotechnical engineer, it is the contractor's sole responsibility
to protect subgrades from degradation.

2

SEISMIC CONSIDERATIONS

Based on subsurface soil conditions encountered in the 10
borings, the site class is best described as Site Class D as
defined by the International Building Code (IBC), 2009.

Sample Location

USGS/2009 IBC Design Accelerations

Boring B-5 @ 5'

Latitude 44.28 N Longitude 105.50 W
Acceleration Type
Acceleration (%g)
15.8 (2% in 50 yrs)
PGA
0.2 second acceleration (S MS)
45.0
1.0 second acceleration (S M1)
14.6
Seismic Site Class D is the 4th of 6 categories ranging from
Class A through Class F, with Class A having the least potential
for adverse impact from seismic events. Generally, cohesive
and fine-grained granular soils were encountered throughout the
explored depth of 46'.
The presence of cohesive and
fine-grained granular soils and the depth to groundwater makes
the potential for liquefaction at this site low.

Item*

4
Earthwork Shrink
The shrinkage factor is estimated and is based on assumptions for field compaction results as well as
potential variations in Proctor values across the entire site. Site soil is estimated to shrink 12% to 18%,
depending on compaction, when excavated and placed as structural fill.

Wet Weather/Soil Construction
Ideally perform earthwork construction during dry weather conditions.
The site clay is susceptible to pumping or rutting from heavy loads such as rubber-tired equipment
or vehicles any time of the year.
If the subgrade soil becomes wet, it may be necessary to complete earthwork with track-mounted
equipment that reduces vehicular pressure applied to the soil if construction commences in wet
areas or before soil can dry.
Depending on precipitation and runoff, the site soil will be slightly over optimum moisture content.
The contractor shall expect these conditions and be prepared to install runoff management facilities
and to replace wet or disturbed soil with granular structural fill.
If construction takes place during wet weather conditions (not recommended) or the soil cannot
achieve the required compaction following adequate efforts to moisture condition the soil,
overexcavate to undisturbed, firm soil.
Complete overexcavations with smooth blade equipment prior to replacing excavation with granular
structural fill or crushed surfacing. Soft soil overexcavation criteria shall be determined during
construction with STRATA, the contractor, and Campbell County Memorial Hospital.
After achieving subgrade, the contractor must take precautions to protect the subgrade from
becoming disturbed or saturated. The contractor must limit construction traffic to any prepared
subgrades and reduce the subgrades' exposure to precipitation and water. Subgrades must be
graded to aggressively direct surface water away from subgrades to avoid Infiltration.

Cold Weather Construction
No concrete, pavement or fill shall be placed on frozen soil. Frozen soils must not be used as fill or
backfill. All frozen soil, snow or ice shall be removed from the subgrade or fill soils prior to continuing
with construction. Winter excavations should be limited to areas small enough to be refilled to finished
floor grade or higher on the same day. Fill placed during freezing conditions should be monitored
full-time by one of our representatives to help prevent the placement of frozen material.
Required Observations
To ensure that construction conforms to the intent of the specifications, we recommend that STRATA be
retained to observe, test and record the following:

SOIL CHEMISTRY
Resistivity
Soluble
Sulfate (ppm) (ohm-cm)
940

4,980

5
pH
(s.u.)
6.8

Based on the results shown in the table above, concrete in contact with
the on-site soil will have a MODERATE potential for sulfate reaction
(ACI 318, Table 4.3.1). To achieve the required protection against
sulfate related corrosion, we recommend specifying Type II cement in
the concrete to achieve a maximum water-to-cement ratio of 0.50 (by
weight, normal weight concrete) and a minimum compressive strength,
f'c, of 4,000 pounds per square inch (psi). Details can be found in the
above ACI reference and in the Portland Cement Association
publication "Design and Control of Concrete Mixtures."
Soil resistivity test results indicate mildly corrosive subsurface soils,
according to the National Assocation of Corrosion Engineers
International guidelines.

TESTING REQUIREMENTS

Material

0 unsatisfactory soil
Excavation
Soil encountered below the surface was clayey sand and fill which classify as Type C soil under OSHA
guidelines. It is the contractor's responsibility to ensure that all excavations and sloping/shoring is
performed in accordance with OSHA guidelines. Temporary excavation slopes may be required for soil
improvement excavations and utility trenches. Temporary excavations less than 4' can be excavated with
near vertical side slopes, but will be susceptible to sloughing. All excavations and shoring should be
accomplished in accordance with OSHA standards. Surcharges must not be allowed within a horizontal
distance equal to 12 the excavation depth. Construction vibrations can cause excavations to slough or
cave. Ultimately, the contractor is solely responsible for site safety and excavation configurations.
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Allowable use
none

Material Specifications
soil classified as MH, OH, CH, OL or PT may not be used

Minimum % Moisture Content
Compaction
(percent of
(ASTM D1557)
optimum)
N/A

EARTH PRESSURE PARAMETERS
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The following equivalent fluid pressures may be used to
compute lateral earth pressures:
At Rest Active Passive
Soil Type
(pcf)
(pcf)
(pcf)
lean clay (CL)
75
55
150
silty and clayey sand (SC/SM)

60

40

200

clean sand and gravel
(GP/SP or GW/SW)

50

30

250

FROST SENSITIVITY

Frost sensitivity becomes a hazard in intermediate soil such as
fine silty/clayey sand, like those on this site, which exhibit
capillary rise and are able to transport large quantities of water.
The soil at this site is considered to be highly frost susceptible.
As moisture accumulates below slabs-on-grade or when free
water becomes locally available, ice lenses may form resulting
in heave of unheated slab-on-grade or pavements. Required
depth to protect against frost related movements is 42".
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All passive values are allowable and should be neglected for
the upper 1' of soil. The calculated pressures for clay assume
a near saturated condition, but do not take into account swell
pressures exerted by expansive clay.
Soil Type

Coefficient of Friction

clean sand (SP/SW)

0.45

silty/clayey sand (SM/SC)

0.35

clay and silt (CL/CH/ML/MH)

0.30
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soil underlying
1 subgrade preparation
structure

2 non-structural fill

3 general structural fill

any area that will not
contain structures
(typically landscape
areas)

parking area,
embankments/fills,
utility backfill, and
non-structural fill

overexcavations, slab
4 granular structural fill support, soil
improvements, and
general structural fill

5 aggregate base

6 pipe bedding

disturbed soil exposed at bottom of excavation or
undisturbed with pocket penetrometer < 2.0 tsf
soil classified as GM, GW, GC, SM, SC, SW, CL, or
ML according to the USCS
may not contain particles larger than 6" in median
diameter
soil must be reasonably free from deleterious
substances such as wood metal, plastic, waste, etc.
soil classified as GM, GW, GC, SM, SC, SW, CL, or
ML according to the USCS
may not contain particles larger than 4" in median
diameter
soil must contain less than 3% (by weight) of
organics, vegetation, wood, metal, plastic or other
deleterious substances
soil classified as GM, GW, GC, SM, or SW according
to the USCS
may not contain particles larger than 4" in median
diameter
soil must contain less than 3% (by weight) of
organics, vegetation, wood, metal, plastic or other
deleterious substances
non-frost susceptible soil must classify as GP, GW,
SP, or SW

pavement aggregate,
granular structural fill,
and general structural
fill

aggregate meeting requirements of Grading W or L in
Section 02231, Aggregate Sub-Base and Base Courses,
and Section 02190, Aggregates, of the City of Gillette
2012 Standard Construction Specifications

utility pipe bedding

soil meeting requirements for pipe bedding in Section
02225, Trench Backfill, of the City of Gillette 2012
Standard Construction Specifications

aggregate meeting requirements for Grading A or B in
Section 02190, Aggregates, of the City of Gillette 2012
Standard Construction Specifications .
fabric meeting requirements for drainage and filtration in
drainage
and
filtration
geotextile
filter
fabric
8
Section 02895, Geosynthetics, of the City of Gillette 2012
Standard Construction Specifications .
7 drain rock

all drainage systems

90

2

92

above optimum

New Pioneer Manor
1000 South Douglas Highway
Gillette, Wyoming

PREPARED FOR:
Campbell County Memorial Hospital
P O Box 3011
Gillette, WY 82717-3011
Attn: Mr. Gunnar VanderMars

92

above optimum

92

near optimum

95

near optimum

N/A

N/A

N/A

N/A

N/A

N/A

Site Preparation including grubbing, stripping, excavating and proofrolling where required.

* item number corresponds to callouts in Details

Earthwork Observations including monitoring and recording deviations from subsurface soil and
groundwater conditions as presented in the Boring Logs on Sheets G5 and G6. These observations
should be performed by STRATA and include, but are not limited to:

Soil Compaction and Moisture Content
Density and moisture requirements for compacted soil are based on the maximum dry density and optimum moisture content as determined
by ASTM D1557 (modified Proctor).

observe and verify the removal of uncontrolled fill below slabs, foundations, and pavements
observe the construction of foundations
observe and approve removal of topsoil and root zone beneath slabs and pavements
observe and approve slab subgrades
observe and approve all excavations and subexcavations prior to placing bakcfill/fill materials or
prior to construction of footings and slabs
approve additional excavation, replacement or stabilization if unsuitable soils are identified by the
geotechnical engineer during excavation
perform all testing per Detail 4 of this sheet

Testing Frequencies
Footing Subgrade - 1 test every 50 linear feet (lf) of footing trench or 2 tests per wall line, whichever results in the greater number of tests,
per each 1' lift of backfill.

90%
Complete
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Foundation Wall Backfill - 1 test every 100 lf of wall or 2 tests per wall line (interior and exterior sides), whichever results in the greater
number of tests, per each 1' lift of backfill.
Interior and Exterior Slab Subgrade - 1 test every 1,000 square feet (sf) of slab area or 2 tests per slab area, whichever results in the
greater number of tests, per 1' lift of backfill.
Pavements - 1 test every 2,500 sf of pavement area on each subgrade, subbase, and base course layer as applicable, per each 1' lift of
backfill.
Trenches - 1 test every 50 lf or 2 per trench, whichever results in the greater number of tests, per each 1' lift of backfill

GEOTECHNICAL INVESTIGATION
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FOUNDATION DISCUSSION

CONCEPTUAL BASEMENT WALL DETAIL

10

Laboratory tests indicate a potential for collapse ranging from 1.5% to 10% to depths of 5' to 20' which results in a collapse/settlement potential of up to 6". In-situ densities measured in the laboratory were very
low ranging from 84 to 90 pounds per cubic foot (pcf). The average Standard Penetration Test (SPT) blow-counts in the upper 25' to 40' of sand was relatively low at 13 blows per foot. These conditions present
a risk of excessive foundation settlement when the moisture content of the subsurface soil increases. Overexcavation may be used to reduce this risk; however, we estimate that each 3' of overexcavation will
only reduce the collapse potential by 1". To further reduce the risk, we recommend that the area around the building be graded to aggressively drain water away from the building. Downspouts from the roof
must not be allowed to discharge near the building. It should be noted that collapsible soil has a high potential for differential settlement because only the areas that experience substantial increases in moisture
will collapse.

Engineering Parameters
equivalent passive pressure
equivalent active pressure
sliding friction coefficient (with aggregate piers)
sliding friction coefficient (silty sand)

3

To minimize the risk associated with collapsible soil, we recommend supporting the building on an intermediate or deep foundation system. Engineered aggregate piers, helical piers, driven piles, micropiles, and
drilled shafts are all acceptable reasonable alternatives. Drilled piers will likely require casing and may otherwise be difficult to construct due to the presence of groundwater (encountered at about 30') and sandy
soil. We have provided information on several foundation alternatives below. Details 8 and 9 provide our opinions and recommendations for engineered aggregate piers and driven piles.

seal outer face
of concrete wall
and footing

4

MATERIAL

The collapsible soil at the site presents some risk that the floor will settle. It is our opinion that the potential is greatly reduced by providing aggressive drainage away from the building as described in Detail 16 on
Sheet G4. If there are areas of the building that will have equipment sensitive to floor movement, it may be worth the additional investement to support the floors with engineered aggregate piers or construct a
structural floor.

wall and footing design
by structural engineer
concrete slab

Uncontrolled fill was encountered in 7 of the 10 borings, in the north halves of the west and east neighborhood areas and in the town center areas to depths ranging from 2' to 6'. Uncontrolled fill was also
encountered in the parking areas to depths ranging from 3' to 6'. Dry densities of the fill measured in the laboratory range from 90 pcf to 116 pcf, corresponding to 74% to 95% of the maximum dry density.
Compaction values below 90% indicate potentially unstable soil conditions which could lead to excessive settlement. All uncontrolled fill must be removed and reworked.

320 pcf
40 pcf
0.5
0.35
29
113 pcf

DATE: date
REV

DATE

4

granular structural fill

3

general structural fill

7

drain rock

8

geotextile filter fabric

DRAWN: D. Russell
DESIGN: D. Russell
CHECK:

MATERIAL

aggregate pier diameter, depth
and spacing by GeoTech
Foundation Company - West

3

DESCRIPTION
general structural fill

4

granular structural fill

Engineering Parameters
allowable uplift/bearing
pressure for total
loads (including wind/seismic)
per GeoTech Foundation Co.

FILE:

7
clean gravel
(COG B)

8

compacted and
sloped excavation

perforated PVC pipe
sloped to daylight or sump

INTERIOR SLAB-ON-GRADE

anticipated tip
elevation = 4510' - 4515'

Pile Testing Requirements
Allowable capacities with a factor of safety (FS) of
2.5 may be used if dynamic load testing is
performed on at least 2 piles at the start of
production driving. If dynamic testing is not
performed, allowable capacities for a FS of 3.0
should be used.
Dynamic load testing should include a pile driving
installation log, dynamically monitoring test piles
with a PDA prior to production to establish driving
criteria and evaluate hammer performance, pile
stresses, and pile capacity for the production piles.

Piles shall be driven to final criteria established through the
pile testing program prior to the start of production driving.
Pre-approved sections include the following:
> HP 10x57
> 10" closed end pipe piles
Alternate pile sections must be evaluated and approved by
STRATA.
H-piles should be driven with pile points to protect piles
from damage during driving.
The contractor shall submit the following information to the
geotechnical engineer at least 48 hours prior to pile driving:

4

subgrade modulus
k = 125 pci
4

1

Allowable Capacity (kips)
Estimated
Not Verified by
Verified by
Dynamic Testing Dynamic Testing Bearing Depth
(feet)
FS = 3.0
FS = 2.5
PILE SECTION
10" closed end
pipe pile
HP 10x57 or
HP 12x53

133
133

160
160

35-50
45-60

Mechanical splices including welded and bolted sleeves are
not allowed.

> HP10x57 or HP 12x53: 400 kips
> 10" closed end pipe piles: 400 kips

Minimum pile spacing should be 30" or 212 times the flange
width.

STRATA's representative shall document and
record blows per inch and hammer stroke during
production driving to confirm piles are installed in
accordance with the recommended driving criteria.
Final pile lengths should also be recorded.

4

granular structural fill

6"

controlled fill modulus
k = 250 pci

subgrade prep

Exterior slabs are susceptible to frost action which can generate substantial frost heave during the winter season. The potential for frost heave may not be acceptable at entries,
work bays or other critical areas adjacent to the building that will be exposed to freezing temperatures. One approach to provide partial frost protection requires removing 65% of
material (approximately 26") within the frost depth and replacing it with granular structural fill. If this method is employed, the overexcavated soil must be replaced with aggregate
base course or other non-frost susceptible granular structural fill with less than 10% passing the No. 200 sieve. Alternatively, if partial frost protection is unacceptable,
overexcavation and aggregate base and subbase course replacement must be accomplished to the anticipated frost depth (42"). Non-frost susceptible structural fill soil should be
approved by our engineer.
Interior floor slabs may be susceptible to moisture migration caused by capillary action and vapor pressure. Floor coverings such as tile, vinyl or other "impervious coatings" may
exist within the building and a vapor retarder is strongly encouraged in these areas. In areas where no floor coverings are expected, a vapor retarder may not be necessary.
Where utilized, vapor retarders must consist of a thick, 15-mil, puncture-resistant sheeting consistent with American Concrete Institute (ACI) Section 302.2R-06 specifications (see
figure below). An example of a common vapor retarder is Stego Wrap, a 15-mil vapor retarder.
Installation of form stakes or other sub-slab penetrations must never be allowed to puncture the vapor retarder. Manufacturer's recommendations for proper sealing of slab-to-wall
connections, plumbing or other penetrations must be strictly followed. Although these recommendations are used, water vapor migration through the concrete floor slab is still
possible. Floor covering must be selected accordingly and manufacturer's recommendations strictly followed.
Flow Chart to Evaluate How Vapor Retarder Should be Installed (Adapted from Figure 3-1 of ACI 302.1R-04)

Yes

No

vapor retarder/barrier is required

We recommend pipe piles be filled with concrete.
Testing shall be performed on a minimum of 2 test
piles for each pile type that is driven. PDA monitor
both initial drive and restrike (24 hours after initial
drive). CAPWAP analysis should be performed on
initial drive and restrike for each test pile. Final
driving criteria should be established for piles
driven to the following ultimate capacities:

Campbell County Memorial Hospital
P O Box 3011
Gillette, WY 82717-3011

90%
Complete

1

Does the project have a vapor sensitive covering or a humidity controlled area?
> hammer specifications
> pile lengths to be driven
> pile section chosen

PREPARED FOR:

Attn: Mr. Gunnar VanderMars

EXTERIOR SLAB-ON-GRADE
dowel to foundation

1

General Specifications
Steel piles shall have a minimum yield strength, Fy, of 50
kips per square inch (ksi).

New Pioneer Manor
1000 South Douglas Highway
Gillette, Wyoming

SLAB-ON-GRADE DETAIL

11

6"
35' - 50'

estimated length
below existing ground surface (BFSG)

45' - 60'

estimated length
below existing ground surface (BFSG)

anticipated tip
elevation = 4510' - 4515'

Hammer Criteria
The contractor shall provide a hammer capable of
driving piles to the capacities indicated for the
recommended pile sections. Past experience
indicates that this will require a diesel hammer
with an energy rating between 35 kip-ft (minimum)
and 70 kip-ft (maximum) for the HP10x57 and 10"
pipe pile.
Hammer performance can vary
significantly. We should be contacted to review
the hammer/pile combination for compatibility prior
to selecting the successful pile driving contractor.

Footing Drain Notes
The base of the drain excavations shall be compacted and
sloped to provide positive drainage to a sump or daylight point.
A non-woven filter fabric should be laid at the base of the
excavation followed by a perforated plastic pipe and covered
with 12" of clean gravel (COG Grading B). The pipe and rock
should be completely wrapped with the fabric and the seam
tucked prior to backfillling.

Footing Drain Details

CONCEPTUAL DRIVEN PILE FOUNDATION DETAIL

9

GI131307A

PROJECT:

The piers can range from 5' to 30' in length and typically achieve an
improvement in soil bearing capacity ranging from 4,000 to 8,000 psf.
The design build contractor will ultimately determine the pier diameter
and length. After the piers have been constructed, the foundations
are designed and built as conventional spread footings. GeoTech
Foundation Company - West provides design and installation of the
foundation system in Wyoming. Their contact information is listed
below.
GeotTech Foundation Company - West
Mr. John Martin, P.E.
214 SE Walnut Street
Hillsboro, OR 97123
o- (503) 640-1340
f- (503) 648-6706
c- (503) 730-9771
johnm@gfcwest.com
www.gfcwest.com

T. Ernst/cj

ORIGINATION DATE: date

engineered
aggregate pier

minimum
24"

footing design by
structural engineer

Engineered Aggregate Pier Foundations
Engineered aggregate pier elements are densely compacted
aggregate piers that improve the soil in which they are installed. Pier
cavities (usually 18" to 36" diameter) are typically excavated by
conventional drilling techniques using either truck or track-mounted
augering equipment.
The piers are constructed with patented
equipment in pre-drilled cavities that imposes significant lateral stress
into the undisturbed soil surrounding the element and can resist both
compression loading and uplift forces.

12"

3

3

3.5' min

4

minimum
24"

4

DESCRIPTION

DESCRIPTION

4

CONCEPTUAL ENGINEERED AGGREGATE PIER DETAIL

8

angle of internal friction, phi
unit weight backfill material

X
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DESIGN USE
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YOUR APPROVAL
REFERENCE
CONSTRUCTION
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7

slabs with vapor
sensitive coverings

All splices shall be full penetration welds.

slabs in humidity
controlled areas

NOTES:
*If granular material is subject to future
moisture infiltration, use Figure 2.
**If Figure 2 is used, a reduced joint spacing
or a low shrinkage mix design or other
measures to minimize slab curl will likely be
required.

Will the base materials and
slabs be placed with water-tight
roofing system in place?*

Maintain pile plumbness to 1 4" per foot of pile.

Yes

No
Figure 1

Figure 2**

Figure 3

Orient piles as needed to resist lateral loads.
Restrike a minimum of 2 piles from the first day of driving
and 5% of the remaining production pile a minimum of 24
hours after the initial driving.

dry granular
material

vapor
retarder

dry granular
material

GEOTECHNICAL INVESTIGATION
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PAVEMENT SECTION DETAILS

12

CONCEPTUAL RETAINING WALL DETAIL

13

SITE GRADING DETAIL

15

X

Specific traffic information was not available for the New Pioneer Manor parking lot. Based on the preliminary site plan, there are 129 parking
spaces which we anticipate will cycle up to 5 times daily. We anticipate 5 delivery/garbage type trucks will access the parking lot daily.
Pavement designs have been performed in accordance with the City of Gillette Design Standards, 2012 edition. The computations assume the
materials and construction comply with the specifications presented in the set of specifications titled City of Gillette, Department of Public Works,
Standard Construction Specifications , 2012.

3
3
4

References
City of Gillette specifications
WYDOT
City of Gillette specifications
City of Gillette specifications
City of Gillette specifications
City of Gillette specifications
City of Gillette specifications
WYDOT
based on concrete strength
City of Gillette specifications
based on CBR & Mr correlations

Vehicle Type

Axle Load (kip) Applications/Time Period
2
passenger car
903 per day
2
2
pickup truck
387 per day
5
10
10 per day
bus/garbage truck
24
12
-16
3 axle trucks
34
12
-34
tractor trailer
34
flexible - 111,952 (each way)
18 kip equivalent axle load
rigid - 174,574 (each way)

retaining
wall design
by others

7

drainage aggregate
12" thick (minimum)

6
reinforced backfill
compacted 92% of maximum
modified proctor density
8

4" diameter (minimum) drain
pipe outlet @ end of wall
or @ 40' centers max.
slope to drain (1/8"/ft.)

3

general structural fill

6

pipe bedding
DRAWN: D. Russell
DESIGN: D. Russell
CHECK:

T. Ernst/cj

ORIGINATION DATE: date
FILE:

GI131307A

PROJECT:

4"

New Pioneer Manor
1000 South Douglas Highway
Gillette, Wyoming

12" 6"

aggregate base

5

3

general structural fill

PREPARED FOR:

4

4

4

granular structural fill

7

drain rock

8

geotextile filter fabric

Campbell County Memorial Hospital
P O Box 3011
Gillette, WY 82717-3011

1
6"

5

3

AC pavement

MATERIAL

1
6"

general structural fill

DESCRIPTION

DESCRIPTION

6"

4

12"

subgrade preparation

DATE

DESCRIPTION

Trench Backfill Notes
1. Trenches shall be backfilled in accordance with Section 02225, Trench Backfill, of the City of Gillette
2012 Standard Construction Specifications .
2. Place utility pipes on at least 6" of bedding placed over firm undisturbed native soil, controlled fill,
stabilization bedding, or as specified by the pipe manufacturer's specifications.
3. Place pipe bedding and compact it from the pipe invert to 6" above the top of the pipe with tamping
bars and/or plate compactors to render the backfill in a firm and unyielding condition. Backfill and
compaction around pipes should be performed simultaneously to minimize lateral shifting.
4. Thoroughly place and compact bedding below pipe haunches or the zone between the pipe invert
and the spring line. To accomplish backfilling, the distance between the side of the pipe at the spring
line and the trench wall should be at least 12".
5. Backfill the remainder of utility trenches in accordance with the detail above.

pad per structural design

1

MATERIAL

native soil

impervious fill

PCC pavement

REV

6"

Design Parameter
Value Used
reliability
80%
standard deviation
0.45
initial serviceability
4.0
terminal serviceability
2.0
asphalt layer coefficient
0.40
road base layer coefficient
0.12
road base drainage factor
0.8
modulus of rupture
750 psi
modulus of elasticity
3,605,000 psi
load transfer, J
3.1
resilient modulus
8,700 psi

geosynthetic reinforcement
design by others

DATE: date

trench
width

6"

A CBR-value of 6.8 was measured by a California Bearing Ratio (CBR) test. We have assumed the traffic loads mentioned above will be in each
direction with no growth over a 20 year design life. CCMH must review these assumptions and recommend changes as necessary.

see Detail 1 on Sheet
G2 for excavation notes

ISSUED FOR
DESIGN USE
PRELIMINARY REVIEW
YOUR APPROVAL
REFERENCE
CONSTRUCTION
DESTROY PREVIOUS PRINTS

Attn: Mr. Gunnar VanderMars
General Pavement Notes
1. Remove any unsuitable material including soft and/or organic soil encountered. Overexcavate soil to a depth of 12" below the pavement
surfacing materials to provide a total of 18" of moisture/density controlled subgrade including 6" of native subgrade preparation as shown
above.
Compact all pavement materials (and subgrade) in accordance with the table in Detail 4 on Sheet G2.

3.

Excavate all uncontrolled fill and replace as general structural fill.

4.

Place and compact controlled fill in level lifts, not more than 8" in loose thickness, up to planned grade. All pavement materials (and
subgrade) should be compacted in accordance with the table in Detail 4 on Sheet G2

5.

Pavement should be graded such that surface water may be drained into the curb or storm drains at a minimum 2% slope.

6.

Asphalt shall meet the requirements in Section 02512, Plant Mix Pavements, of the City of Gillette 2012 Standard Construction
Specifications.

7.

Asphaltic concrete shall be compacted to at least 92% of its theoretical maximum Rice density (ASTM D 2041).

8.

Portland cement concrete pavement shall meet the requirements in Section 02520, Portland Cement Concrete Pavement, of the City of
Gillette 2012 Standard Construction Specifications.

9.

Maintenance, particularly site drainage, is critical to the performance of pavement structures over time. Proper maintenance will reduce
surface water ponding and infiltration that could cause heave and/or settlement. The owner is advised of the need for proper maintenance,
including crack sealing, over the life of the structure.

sliding friction coefficient
allowable bearing pressure
angle of internal friction, phi
unit weight backfill material

reinforced native
backfill silty sand
-0.35
-2,800 psf
33
28
120 pcf 110 pcf

16

SURFACE DRAINAGE RECOMMENDATIONS

To reduce the potential for movement due to an increase in the moisture content of subgrade soils, we strongly
encourage the implementation of the following recommendations.
1.

Per the 2009 IBC, we recommend the ground surface within 10' of the structure be sloped downward a
minimum of 5% away from the structure as shown in the detail below. The ground surface beyond 10' of
structures should slope downward at least 2% away from the structure. Curbs or other landscape barriers
must not impede the flow of water away from the building.

2.

Apron slabs and pavement may be used to further reduce infiltration adjacent to structures. Aprons should
consist of asphalt or Portland cement concrete pavement that is placed directly adjacent to the foundation
stemwalls. An elastomeric sealant should also be considered between aprons and foundation stemwalls to
further reduce the potential for moisture to infiltrate the area directly adjacent to foundations.

3.

All eve gutters and downspouts must collected in solid pipes that discharge in the storm drain system.
Water must not be allowed to discharge near the building foundations.

4.

Inspect and flush irrigation systems to detect potential leaks and avoid saturation of foundation backfill.
Backfill depressions in trench settlements to maintain positive drainage away from the structure.

5.

Maintain window well covers.

6.

Maintain and check sump systems for proper operation.

7.

Replace sidewalk or driveway pavement sections that slope toward the foundation.

8.

Seal all cracks in sidewalks, driveway and patio slabs, floor slabs, and foundation and basement walls.
Maintain sealant between adjacent slabs and between slabs and adjacent walls.

9.

We recommend zeroscape or dryland shrub landscaping be used near foundations to reduce the amount of
infiltration.

90%
Complete

SLOPE CONSTRUCTION

14

2H:1V fill surface (max)
existing ground surface

limits of excavation
con

general structural fill
see Detail 4 on G2
stru

cte

native

ds

lop
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2.

Engineering Parameters

e

soil
2' to 4' wide benches
General
1. Revegetate constructed soil slopes immediately after construction is complete.
2. Slopes devoid of vegetation will be subject to erosion, sloughing and slope failures to be repaired by the contractor.
3. If adequate vegetative cover cannot be established immediately after construction is complete, apply erosion control
measures and maintain them to avoid excessive erosion and potential violation of local, state and federal erosion
control and sedimentation regulations.
4. Precautions should be taken to prevent water from draining over slopes.
Fill Slopes
1. Construct fill slopes no steeper than 2.5H:1V.
2. Construct soil slopes that have potential to be exposed to water maintained in detention ponds and wetlands no
steeper than 3H:1V.
3. Slopes constructed steeper than specified are more susceptible to seasonal sloughing and erosion as well as more
significant instability risks during seasonally wet periods.
4. Construct fill slopes with structural fill and properly keyed into adjacent slopes as illustrated above.

10. Any future trenching or grading should be performed using soils similar to on-site soils, compacted properly
as described in Detail 4 on Sheet G2.

10' minimum
apron slope

Cut Slopes
1. Construct soil cut slopes no steeper than 2H:1V in native silty/clayey conditions. It is possible that 2H:1V cut slopes
will still have thin (less than 2' deep) surficial failures and erosion until vegetation is established.
2. Due to the difficulty in establishing vegetation on steep slopes, continual maintenance such as cleaning the base of
the cuts will be needed.
3. Soil slopes that are exposed to seeps, springs or groundwater will not be stable at these inclinations and must be
re-evaluated on a case-by-case basis where these conditions exist, as evident during construction.
4. Alternatively, 2.5H:1V soil slopes are more easily vegetated and generally require less maintenance and experience
better performance than steeper slopes.

Surfacing
Slope
earth/clay
5% min
asphalt paving 2% min
concrete paving 1% min

moisture conditioned, compacted clay or impervious
concrete or asphalt pavement.
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BORING LOG B-1

2

BORING LOG B-2

3

BORING LOG B-2 (continued)

4

BORING LOG B-3

X
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BORING LOG B-3 (continued)
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BORING LOG B-4

7

BORING LOG B-4 (continued)

8

BORING LOG B-5
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BORING LOG B-5 (continued)

10

BORING LOG B-6

11

BORING LOG B-6 (continued)
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BORING LOG B-7
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BORING LOG B-7 (continued)
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BORING LOG B-8

15

BORING LOG B-9
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BORING LOG B-10
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KEY TO SYMBOLS
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SUMMARY OF INDEX TESTS
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GRAIN SIZE ANALYSIS TESTS
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CONSOLIDATION TEST
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CONSOLIDATION TEST
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CONSOLIDATION TEST

23

CONSOLIDATION TEST

24

DIRECT SHEAR TEST
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SUMMARY OF BULK TESTS

26

MOISTURE-DENSITY RELATIONSHIP TEST

27

CALIFORNIA BEARING RATIO TEST
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