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ADDENDUM NO. 1

Date: April 12, 2010
To: Contractors
From: Dave McKay - Project Manager

Reference: Pope Science Building Addition
Utah Valley University — Orem, Utah
DFCM Project No. 09020790

Subject: Addendum No. 1

Pages Addendum Cover Sheet 1 page
Revised Project Schedule 1 page
Geotechnical Investigation dated May 29, 2009 31 pages
Geotechnical Investigation dated November 30, 2009 41 pages
Total 74 pages

Note: This Addendum shall be included as part of the Contract Documents. Iltems in this
Addendum apply to all drawings and specification sections whether referenced or not involving
the portion of the work added, deleted, modified, or otherwise addressed in the Addendum.
Acknowledge receipt of this Addendum in the space provided on the Bid Form. Failure to do so
may subject the Bidder to Disqualification.

While we contend that SB220 should only be potentially applicable to a contract issued after the
effective date of said bill, this is to clarify that for purposes of this contract, regardless of the
execution or effective dates of this contract, the status of Utah Law and remedies available to the
State of Utah and DFCM, as it relates to any matter referred to or affected by said SB220, shall be
the Utah law in effect at the time of the issuance of this Addendum.

1.1 SCHEDULE CHANGES: See attached Revised Project Schedule - changes highlighted in yellow.

1.2 GENERAL ITEMS:

1.2.1 Please note that there will be no requirement to address construction schedule in the
initial submission with Statements of Qualification, Management Plan, and References.
Scoring in the shortlisting selection will be only on Past Performance, Strength of Team,
and Project Management Approach.

1.2.2 The geotechnical work by RB&G, Brad Price, is included as attachments to this
addendum

4110 State Office Building, Salt Lake City, Utah 84114 - telephone 801-538-3018 - facsimile 801-538-3267 - www.dfcm.utah.gov



STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management
PROJECT SCHEDULE - REVISED
PER ADDENDUM NO. 1 DATED APRIL 13, 2010
PROJECT NAME: POPE SCIENCE BUILDING ADDITION
UTAH VALLEY UNIVERSITY - OREM, UTAH
DFCM PROJECT NO. 09020790
Event Day Date Time Place
Request for Proposals and Tuesday March 30, 2010 12:00 NOON | DFCM
Construction Documents 4110 State Office Bldg
Available SLC, UT and the DFCM web
site *
Mandatory Pre-Proposal Site Thursday April 8, 2010 3:00 PM Student Center, SC213A
Meeting Utah Valley University
Orem, UT
Last Day to Submit Questions Monday April 19, 2010 4:00 PM E-mail dmckay@utah.gov
prior to submittal of or call
Statements of Qualifications Dave McKay 801-541-9019
Addendum Deadline Tuesday April 20, 2010 4:00 PM DFCM web site *
Prime Contractors turn in Thursday April 22, 2010 12:00 NOON | DFCM
References, Statements of 4110 State Office Bldg
Qualifications, Management SLC, UT
Plans (including Schedule),
and Termination/Debarment
Certifications
Short Listing by Selection Wednesday April, 28, 2010 TBD DFCM web site *
Committee (if applicable)
Mandatory Finalists Meeting Wednesday May 5, 2010 3:00 PM Student Center SC213A
(Contract Documents to be Utah Valley University
distributed on CD) Orem, UT
Use Student Center Parking
Last Date to Submit Questions Thursday May 13, 2010 12:00 NOON | E-mail dmckay@utah.gov
for Final Addendum or call
Dave McKay 801-541-9019
Final Addendum Deadline Tuesday May 18, 2010 4:00 PM DFCM web site *
(exception for bid delays)
Prime Contractors Turn In Tuesday May 25, 2010 12:00 NOON | DFCM
Cost Proposals and Cost 4110 State Office Bldg
Reduction Proposals SLC, UT
Subcontractor List Due Wednesday May 26, 2010 12:00 NOON | DFCM
4110 State Office Bldg
SLC, UT
Fax 801-538-3677
Interviews Wednesday June 2, 2010 TBD To be determined
Announcement Thursday June 3, 2010 4:00 PM DFCM web site *
Substantial Completion Date Saturday December 31, 2011
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*
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May 29, 2009

Dave McKay

DFCM

4110 State Office Building
Salt Lake City, UT 84114

Subject: Utah Valley University
Science Building Addition
DFCM Project No. 0920790/Contract No. 097429
Geotechnical Investigation

Gentlemen:
A Geotechnical Investigation has been completed for the proposed addition to the Science Building
located on the UVU Campus in Orem, Utah. The results of the study are summarized in the report

transmitted herewith.

We appreciate the opportunity of providing this service for you. If there are any questions relating to
the information contained herein, please call.

Sincerely,

nR0Rs o
,ﬂOFESSIOA,
RB&G ENGINEERING, IN@. o° %,
i : ,‘é

NO.162291
-BRADFORD E.

e f

Bradford ,_E/ Pric-e, P.E.

bep/jal Vowugas”

1435 WEST 820 NORTH, PROVO, UTAH 84601-1343
PROVO 801-374-5771 SALT LAKE CITY 801-521-5771 FAX 801-374-5773
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RB&G

uvu ENGINEERING, INC.
Science Building Addition

Orem, Utah

Geotechnical Investigation

INTRODUCTION

This report outlines the results of a geotechnical investigation performed for the proposed
addition to the Science Building located on the Utah Valley University (UVU) Campus in Orem,
Utah, at the location shown on the Vicinity and Site Plan Maps in Figures 1 and 2. The purpose
of this investigation was to determine the characteristics of the subsurface material throughout
the site so that satisfactory substructures can be designed to support the proposed facilities.

RB&G Engineering performed geotechnical investigations for the Science Building in 1986 and
1987, and applicable information from these investigations has been used during this study.

The information contained in the report is discussed under the following headings: (1)
Geological and Existing Site Conditions, (2) Field and Laboratory Testing Procedures, (3)
Subsurface Soil and Water Conditions, (4) Site Preparation and Compacted Fill Requirements,
and (5) Foundation Considerations and Recommendations.

l. GEOLOGICAL AND EXISTING SITE CONDITIONS

The natural surface materials in this general area have been mapped as Lacustrine sand deposits
laid down during the Provo regressive phase of the Bonneville lake cycle (upper Pleistocene).
The Wasatch Fault Zone is located approximately 3 miles east of the site. Utah County Natural
hazards maps identify this area as having moderate liquefaction potential.

The area where the proposed addition will be located is presently landscaped in lawn grass with
some trees and shrubs. In general, the topography slopes relatively steeply downward from the
existing building on the north to a relatively flat area between the building and ponds shown in
Figure 2. Much of the area south of the PS and EN buildings is landscaped with terraces planted
in shrubs.
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Structures in the immediate vicinity are supported using spread foundations on compacted fill.
Foundations appear to be performing in a satisfactory manner, in that no significant cracking was

observed in foundation walls.

As shown in Figure 2, lined detention ponds are located immediately south and west of the
proposed addition. Other than the information provided above, no conditions appear to exist at
this site which would adversely affect foundation performance.

. FIELD AND LABORATORY TESTING PROCEDURES

The subsurface investigation was performed using a CME 55 rotary drill rig with a tri-cone rock
bit and NW casing to advance the boring and water as the drilling fluid. During the subsurface
investigation, sampling was performed at one- to three-foot intervals in the upper 15 feet and at
five-foot intervals thereafter. Both disturbed and undisturbed samples were obtained during the
field investigations. Disturbed samples were obtained by driving a 2-inch split spoon sampling
tube through a distance of 18 inches using a 140-pound weight dropped from a distance of 30
inches. The number of blows to drive the sampling spoon through each 6 inches of penetration is
shown on the boring logs. The sum of the last two blow counts, which represents the number of
blows to drive the sampling spoon through 12 inches, is defined as the standard penetration
value. The standard penetration value, corrected for overburden and hammer energy, provides a
good indication of the in-place density of sandy material; however, it only provides an indication
of the relative stiffness of the cohesive material, since the penetration resistance of materials of

this type is a function of the moisture content.

Undisturbed samples were obtained at select locations by pushing a thin-walled sampling tube
into the subsurface material using the hydraulic pressure on the drill rig. The location at which

the undisturbed samples were obtained is shown on the boring logs.

Miniature vane shear tests, which provide an indication of the undrained shearing strength of
cohesive materials, were performed on samples of the clay soil during the field investigations.

The results of these tests are shown on the boring logs as the torvane value in tsf.

Each sample obtained in the field was classified in the laboratory according to the Modified
Unified Soil Classification System. The symbol designating the soil type according to this
system, is presented on the boring logs. A description of the Modified Unified Soil Classification
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System is presented in the appendix, and the meaning of the various symbols, shown on the logs,
can be obtained from this figure.

Laboratory tests performed during this investigation to define the characteristics of the
subsurface material throughout the proposed site included in-place dry unit weight, natural
moisture content, Atterberg Limits, mechanical analyses, unconfined compressive strength,
consolidation, pH, resistivity, and sulfate tests. Testing was performed following procedures
outlined in the American Society for Testing and Materials (ASTM) standards.

lll. SUBSURFACE SOIL AND WATER CONDITIONS

The characteristics of the subsurface material were evaluated by drilling two borings to a depth
of 81.5 feet and one boring to 33 feet at the approximate locations shown in Figure 2. The logs
for the borings are presented in the appendix. It will be noted from the boring logs that the
ground elevation at each boring location was within 0.5 feet of the floor elevation at the west

entrance of the restricted lab area.

It will be observed that the subsurface profile consists of a surface layer of medium dense silty
sand and firm silt extending 5 to 7 feet below the existing ground surface, underlain generally by
firm to stiff lean clay with occasional silty sand layers extending to a depth of about 43 feet.
From a depth of 43 feet to the bottom of the borings at 81.5 feet, the soil profile consists

predominantly of dense to very dense sand with silt.

Groundwater was encountered at a depth of between 3.3 and 6 feet below the existing ground

surface at the time the field investigation was performed (May 2009).

The results of classification, density and moisture tests are presented on the boring logs, and the
results of all laboratory tests, with exception of the consolidation tests, are summarized in Table
1, Summary of Test Data in the appendix. It will be noted from Table 1 that the in-place dry unit
weight of the cohesive soils varies from 86.5 to 101.6 pcf, and that the natural moisture content
of the cohesive material ranges from 22.9 to 36.1%. The unconfined compressive strength of the
cohesive soil varies from 526 to 2840 psf.

The compressibility characteristics of the subsurface material were evaluated by performing five
consolidation tests on samples obtained from Boring B1 at 9 to 10.5 feet, Boring B2 at 6 to 7.5
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feet, and Boring B3 at 9 to 10.5 feet, 30 to 31.5 feet, and 40 to 41.5 feet. The results of these tests
are also presented in the appendix.

During performance of the consolidation tests, each sample was permitted to absorb water at the
beginning of the test to determine the effect of moisture on the compressibility characteristics of
these materials. It will be noted that the clay is over-consolidated with relatively low

compressibility characteristics for load intensities less than 3 tsf.

In order to obtain an indication of the corrosive nature of the subsurface material at this site,
resistivity, pH, sulfate and chloride tests were performed on samples obtained in Borings 1 and 3
at a depth of to 4 feet below the ground surface. It will be noted that the sandy material has have
a pH of 7.6, resistivity of 2600 ohm cm, sulfate less than .0005%, and chloride of 41 mg/Kg. The
plastic silt has a pH of 8.1, resistivity of 1500 ohm cm, sulfate of .011%, and chloride of 740
mg/Kg. This material has relatively poor corrosion resistance. It is recommended that Type II
cement be used for concrete in contact with the native soils due to its increased resistance to
sulfate attack.

IV. FOUNDATION CONSIDERATIONS AND RECOMMENDATIONS

A. FOUNDATION TYPES AND BEARING CAPACITIES

We understand that the proposed addition will be 4 to 5 stories with a footprint of between
30,000 to 35,000 sq ft and no basement; however, excavation into slope adjacent to existing
buildings may be necessary. We also understand that one or more buildings may be
demolished to make room for the new addition. It is anticipated that the facility will be
supported using continuous and spot footings. The magnitude of the structural loads are not
known as of the preparation of this report; however, it has been assumed that the column
loads will not likely exceed 600 kips and that wall loads will not likely exceed 8 KIf.

We recommend that all exterior foundations be located at a depth below finished grade
sufficient to provide frost protection, which is about 2.5 feet in this area, and that interior
footings be located at least 1 foot below floor level. If this action is taken, it is apparent from
the boring logs that the zone of significant stress for foundations will be located within the
medium dense silty sand and soft to firm silt and clay.
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The allowable bearing capacity of the cohesive material in the upper 15 feet of the soil
profile ranges from about 800 to 2100 psf, with an average of about 1200 psf. It is readily
apparent that supporting the structure using spread footings on the native soil would result in

excessively large foundations.

Foundation support options considered during preparation of this report include (1) spread
footings on compacted granular fill, (2) deep foundations, and (3) mat foundations. Each of
these foundation types are discussed separately below:

1. Spread Footings on Compacted Granular Fill
A significant increase in bearing capacity can be achieved by placing the footings on

compacted fill. The following table shows the required fill thickness to obtain a given

allowable bearing capacity for continuous and spot footings:

ALLOWABLE BEARING CONTINUOUS FO_OTINGS SQUARE FOOTINGS
Depth of Fill Depth of Fill
CAPACITY
(ft) (f)
2000 1,0x B, (Bz 2 ft) 0.41 x B, (Bz 3 ft)
2500 1.5 xB, (B 2 ft) 0.58 x B, (B2 4 ft)
3000 2.0xB, (B2 2 ft) 0.73 x B, (Bz 4 ft)
4000 N/A 1.00 x B, (B2 4 ft)

B = Width of Footing

If the spot footings are designed using an allowable bearing capacity of 3000 psf, column
loads of 600,000 pounds would require a 14 foot square footing and about 10.5 feet of
granular fill over the lean clay. Using an allowable bearing capacity of 4000 psf requires
at 12.3 foot square footing and about 12.3 feet of fill. Placement of this magnitude of
compacted fill results in excavation below the existing groundwater level, requiring
dewatering and stabilization of the subgrade. Dewatering of the lean clay can best be
accomplished using closely spaced well points. The groundwater level should be lowered
to at least 2 feet below the base of the excavation. The width of footing excavations
should be equal to the width of the footing plus the depth of fill, plus 2 feet.

Due to the anticipated footing width and required depth of fill, it may be more efficient to
excavate the entire footprint and replace with compacted fill, if the spread footing option
is used. The on-site silty sand can be used as structural fill below a depth of 5 feet from
footing subgrade. Structural fill within 5 feet of footing subgrade should consist of

relatively well graded sand gravel having a maximum size of 4 inches with less than 20%
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passing a No. 200 sieve. The fines should have a plasticity index less than 5. The fill
should be placed in lifts not exceeding 1 foot in thickness and compacted to an in-place
dry unit weight of at least 95% of the maximum laboratory density as determined by
ASTM D 1557. To ensure that compaction requirements are met, each lift should be
tested, with testing performed at 50 foot intervals along continuous footing lines and at
each spot footing. Testing should be performed in accordance with ASTM D 6938
(nuclear method), or ASTM D 1556 (sand cone method).

If the foundations for the proposed facility are designed in accordance with the
recommendations outlined above, the maximum settlement of any footing should not
exceed one inch and differential settlement throughout the structure should not exceed
0.5 inch. It is generally recognized that the tolerable differential settlement for steel and
concrete structures is about 0.002 times the column spacing. This criteria is tantamount to
a differential settlement of about 0.5 inch for column spacing’s of 20 feet and 0.7 inch for
column spacing’s of 30 feet. Since it is not anticipated that the column spacing for this
structure will be less than 20 feet, a differential settlement of 0.5 inch should be
satisfactory for the proposed facility.

2. Mat Foundation

The relatively low bearing capacity of the natural subgrade soils and the anticipated large
structural loads make a mat foundation an efficient option to provide uniform distribution

of soil pressure under the foundation.

Settlement analyses have been performed assuming net allowable bearing capacities of
800 psf and 1200 psf for the mat foundation. A total estimated consolidation settlement at
the center of the mat of 0.91 inches for the 800 psf loading and 1.26 inches for the 1200
psf loading has been computed. Differential settlement will be less than 0.6 inches, which
should be entirely satisfactory for a mat type foundation.

It is recommended that a coefficient of subgrade reaction (k;) of 50 Ib/in’ be used for the
lean clay and plastic silt subgrade. It is also recommended that consideration be given to
over excavating the subgrade and placing 1 foot of compacted sandy gravel beneath the
mat foundation. The fill should be compacted to an in-place unit weight equal to at least
92% of the maximum density as determined by ASTM D 1557. If this action is taken, the
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coefficient of subgrade reaction can be increased to 100 1b/in. The fill can include the 6
layer of free draining gravel beneath the mat discussed in Section VI.A below.

3. Deep Foundations

Driven Piles

Consideration has been given to supporting the structure on driven piles extending at
least 5 feet into the dense silty sand which was encountered at a depth of about 43
feet throughout the site. Axial compressive capacities for 12.75-inch, 14-inch, and 16-

inch (outside diameter) closed-end concrete-filled steel pipe piles are summarized on

the following table.
; . . . |Ultimate Skin| Ultimate End Allowable Capacity
gi';’;:t':: (cl’:;flfse) Friction Bearing | Assuming Factor of Safety = 2.25
(kips) (kips) (kips)
12.75 116 133 110
14.0 133 162 131
16.0 162 212 166

Pile layouts should be designed with a minimum center-to-center spacing of 3 pile
diameters between piles. It will be noted that a factor of safety of 2.25 has been used
to calculate the allowable capacities. This factor of safety assumes that PDA testing
will be performed during driving of one pile for columns located near the four corners
and center of the structure. Pile uplift capacity can be estimated by using a factor of
safety of 3 with the ultimate skin friction values. If this option is selected, pile lateral
capacities, along with estimated pile group settlement, can be evaluated. It is
anticipated that group settlement will be tolerable for column loads less than 600 kips.
We recommend that the geotechnical engineer’s representative be present during pile

installation.

Drilled Shafts

Drilled shafts have also been considered as a foundation option for supporting the
structure. It has been assumed that the shafts will be drilled at least 5 feet into the
dense silty sand referenced in the Driven Pile section above. Procedures outlined in
FHWA-H1-88-042, Drilled Shafts: Construction Procedures and Design Methods,
have been used to determine the ultimate axial compressive capacity (nominal
resistance) of drilled shafts. Capacity analyses have been performed for straight-sided
drilled shafts using soil parameters obtained from the borings. If allowable stress
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design methods are used, we recommend that a factor of safety of 2.5 be applied to
the ultimate capacity to determine the allowable capacity. It has been assumed that
high quality construction, good specifications and excellent inspection will exist for
each foundation. The estimated capacities of the drilled shafts can be taken from the
table below.

Shaft Ultimate Side | Ultimate End [Total Ultimate| Allowable
Diameter | Resistance Resistance Capacity Capacity
(ft) (kips) (kips) (kips) (kips)
3 258 322 580 232
3.5 301 439 740 296
4 344 573 917 367
4.5 387 725 1112 445
5 403 895 1298 519

The allowable uplift resistance of a single drilled shaft may be taken as the ultimate
side resistance value shown on the table above divided by a factor of safety of 3.0. A
center-to-center spacing of at least three shaft diameters should exist to minimize
interaction and overlapping stresses between shafts, which would result in reduced
capacity.

The design of rebar and concrete should follow established guidelines. If the
foundation recommendations presented above are followed, the maximum settlement
of any drilled shaft should not be greater than about 1 inch. Due to the high water
table and presence sand layers, drilling slurry or casing will likely be required for
shaft excavation. Concrete should be placed by tremie methods to ensure that no
voids exist within the shafts. Concrete used for shafts should have a relatively high
slump (6 inches or greater) to allow workability and proper placement between
reinforcement and the sides of the shafts. Within each shaft, concrete should be
placed in a generally continuous manner to prevent cold joints and other problems
associated with excessive waits between concrete trucks. It is essential that drilled
shaft construction be carefully inspected to ensure that loose material is removed
from the base and that the concrete is placed using proper procedures.

While all options discussed above will provide satisfactory support, it is our opinion that
supporting the structure on a mat type foundation may be the most efficient design.
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B. SEISMIC CONSIDERATIONS

The site is classified as Site Class D, as per Section 1613 of the 2006 International Building
Code. The site is located at latitude 40.2778° North and longitude 111.7153° West.
Probabilistic peak ground acceleration (PGA) values are tabulated below:

Probabilistic ground motion values in %g.
10%PE in 50 yr 2%PE in 50 yr

PGA 17.70 50.57
0.2 sec SA 42 .19 114.89
1.0 sec SA 14.24 48.47

The allowable soil bearing pressure indicated above may be increased by one-third where
seismic forces are involved in the structural loads. If the frictional resistance of the footings
and floor slabs are used to resist seismic forces, we recommend a coefficient of friction of
0.40 be used to calculate these forces. See Section C below for recommendations related to

resistance provided by passive earth pressures.

A liquefaction analysis has been performed for the site assuming a seismic event having an
acceleration of 0.34g, which is 2/3’s of the event having a probability of exceedence of 2% in
50 years. The results of the analysis indicate that the sand in the upper 80 feet will have a
factor of safety greater than 1.5 against liquefaction. Based upon the results of the analysis, it
is concluded that problems associated with liquefaction during a seismic event are unlikely at

this site, and no special mitigation of the foundation soils is required.

C. LATERAL EARTH PRESSURES

It is not anticipated that earth-retaining structures will be required for the proposed facility. If
earth-retaining structures are required, however, and if backfilling is performed using
granular material, and if the backfill behind the wall is horizontal, we recommend that the
earth pressures be calculated using the following equation, along with the earth pressure
coefficient outlined below:

P=%yKH
Where P = total lateral force on wall, pIf
K = earth pressure coefficient
Yy = unit weight of soil (125 pcf)
H = height of retained soil against wall
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The earth pressure coefficient used in designing the walls will depend upon whether the wall
is free to move during backfilling operations, or whether the wall is restrained during
backfilling. If the wall is free to move during backfilling operations and the backfill material
is granular soil, we recommend an active earth pressure coefficient of 0.30 be used in the
above equation to calculate the lateral earth pressures. If the walls are restrained from any
movement during backfilling and the backfill material is granular soil, we recommend an at-
rest earth pressure coefficient of 0.45 be used to calculate the lateral earth pressure. A passive
earth pressure coefficient of 3.0 may be used to estimate the lateral resistance of the soil in
cases where the wall tends to move toward the backfill. In each of these cases, the earth
pressure diagram may be approximated as a triangle, such that the resultant earth pressure
force P acts at a height of approximately H/3 above the base of the wall.

For the seismic event having a 2-percent probability of exceedance in 50 years, the additional
active earth pressure due to ground acceleration may be estimated using a coefficient of 0.2.
The seismic ground motion will reduce the available passive resistance. This reduction may
be accounted for as an earth pressure acting in the direction opposite the passive resistance,
and computed using a coefficient of 0.5. The pressure diagrams for these forces may be
roughly approximated as inverted triangles, such that the resultant forces of the seismic

components act at heights of approximately 2H/3 above the base of the wall.

For non-yielding walls, the increase in earth pressure corresponding to the seismic event may
be estimated using the equation Prq = anyH?, where ay, is a seismic coefficient of 0.34. This
force is in addition to the at-rest pressure, and acts at a height of about 0.53H above the base
of the wall.

It should be recognized that the pressures calculated by the above equation are earth
pressures only and do not include hydrostatic pressures. Where hydrostatic pressures may
exist behind a retaining structure, we recommend either the wall be designed to resist
hydrostatic pressure, or that a drainage system be placed behind the wall to prevent the
development of hydrostatic pressures.

V. SITE PREPARATION AND COMPACTED FILL REQUIREMENTS

As indicated above, the vegetative cover throughout the building site consists of lawn grass,
shrubs and trees. We recommend that the upper 6 inches be stripped from the area and that tree
roots be grubbed to remove the excess organic matter in the upper portion of the soil profile.
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Temporary excavations extending to a depth of less than 20 feet can be sloped at 1 horizontal to
1 vertical.

It is anticipated that stabilization of the foundation excavations may be required prior to
placement of structural fill. Care should be taken to prevent heavy construction equipment from
traversing directly on the subgrade soils. Stabilization techniques are dependant upon conditions
encountered and construction methods. Where very soft clay exists, it is anticipated that cobble
rock will provide the most effective means of stabilization. Where cobble rock is required, it
should consist of 3 to 8 inch rock placed in single lifts, tamped into the clay such that the voids
are filled. Excess cobbles which cannot be tamped into the clay should be removed to prevent
migration of fines into the voids, which would result in settlement. Placement of a geotextile
fabric, such as Mirafi 600X or equivalent will be effective in stabilizing moderately soft areas.

We recommend that imported fill used to establish final grade throughout the site consist of
granular soil having a maximum size of 4 inches with less than 20% passing a No. 200 sieve. We
recommend that the material passing a No. 200 sieve have a plasticity index less than 5. The fill
should be compacted to an in-place density equal to at least 92% of the maximum density as
determined by ASTM D 1557. Structural fill beneath foundations, if needed, should meet

requirements outlined in Section IV.A.

We recommend that a free-draining granular layer be placed beneath ground level floor slabs.
The free-draining granular layer should be at least 6 inches thick and should have a maximum
size less than 1 inch and not more than 5% passing a 200 sieve. The free-draining material
should be densified using at least 4 passes of a smooth drum 5-ton vibratory roller or equivalent.
If the above specifications are followed, the granular layer will prevent the accumulation of
moisture beneath the floor slab and will also serve adequately as a base beneath the floor slabs. A
subgrade modulus of 100 pci can be used for design.

Grading around the structure should be performed in such a manner that all surface water will
flow freely from the area and that no ponding will occur adjacent to the structure which will
permit deep percolation into the foundation area. Roof drains should extend well beyond the
building lines to prevent seepage into the foundation soils. Sprinkler heads located adjacent to
the building should be directed away from the structure to prevent the percolation of water into

the foundation zone.

b A K R A e NS T i s AR T TR SR = BV TP LA T S i 0 1 SR S T S [ T e e = ]
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Backfilling around foundation walls should be performed using granular material densified to an
in-place unit weight equal to at least 90% of the maximum laboratory density indicated above.

VL. LIMITATIONS

The conclusions and recommendations presented in this report are based upon the results of the
field and laboratory tests which, in our opinion, define the characteristics of the subsurface
material throughout the site in a satisfactory manner. It should be recognized that soil materials
are inherently heterogeneous and that conditions may exist throughout this site which could not
be defined during this investigation. Since the bearing capacity for foundation design is
dependent upon adequate compaction of imported fill, it is requested that testing of the fill be

performed under the direct supervision of the soils engineer.

It is recommended that a soils engineer observe the foundation excavations prior to placement of
footings. If driven pile or drilled shaft foundations are used, it is requested that we be present

during the initial driving/drilling, and that we have the opportunity to observe all test results.

If during construction, conditions are encountered which appear to be different than those
presented in this report, it is requested that we be advised in order that appropriate action may be
taken.

The information contained in this report is provided for the specific location and purpose of the
client named herein and is not intended or suitable for reuse by any other person or entity
whether for the specified use, or for any other use. Any such unauthorized reuse, by any other
party is at that party's sole risk and RB&G Engineering, Inc. does not accept any liability or
responsibility for its use.
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Unified Soil Classification System

Group
Major Divisions Symbols Typical Names Laboratory Classification Criteria
yp
Dy,
Well graded gravels, For laboratory G = D Grealer than 4
Clean GW gravel-sand mixtures, c/asslﬁcaﬁqn of ' “-]D B
Gravels little or no fines coarse-grained soils C = (_3’) Between 1 and 3
® Dy xDy
G \ little or no
I i P | ded Is,
Yitae:s B . s Not meeting all gradation
GP gravel-sand mixturcs, N
more than little or no fines Determ ine requircments for GW
half of coarse perccntage of
fraction d graveland sand
is larger G \ Silly gravels, poorly from grain-size Alterberg limits Ab oam i ith
than No. 4 GRNEES GM* graded gravel-sand-sill curve. below “A” line, . infeswit
With Fines © Plbel 4 and
Bile vie pilzie u mixtures or P1less than 4 e e
R 7 are borderline
a iabl Dcpending on L
ppreciable rcentane offines casecs requiring
COARSE- amount of Claycy gravels, poorly :}e BT sg U Alterberg limits uses of dual
GRAINED fines GC graded gravcl-sand-clay ractio oy e.r above “A” line, symbols
. than No. 200 sieve
SOILS mixtures ) or Pl grealter
size), coarse-
grained soils arc D
more than : (]
c =%
halfof material Well graded sands, ?lilss'ﬁ?d as » Dm Greater than 6
is larger than SwW gravelly sands, little or no OO
A Clean Sands g (D)* B | and 3
No. 200 sieve fines C = 30l clwecen | an
Less than 5% " D xD
Sand little or no GW, GP, SW, SP =0
ands L
Sines Poorly graded sands, o Not i I dati
TNl SP gravelly sands, little or no More than 12% ° rrlcc tng allgradation
half of fines GM, GC, SM, SC requircments for SW
half of coarse
Sraction 5% to 12%
is smaller d R = l-
than No. 4 Sands SM* Silty sands, poorly graded Bordellne cascrs ;\;llzrbi:\% ::nm - Above “A” linc with
STeeRsiale with Fines sand-silt mixtures requiring use o W v Pl between 4 and
u dual symbols** or Plless than 4 R
7 are borderline
appreciable cases requiring
amount of Clayey sands, poorl Allerberg limils uses ofdual
0 yey y g
Sines SC graded sand-clay above “A” linc, symbols
mixturcs or Pl greater
Inorganic silts and very
fine sands, rock MNour, Forla'b‘ora_tory
ML silly or clayey finc sands C,Iassmc,at’o" Ot:
? R . fine-grained soils
or clayey silts with slight
plasticity
Silts and Clays .
M 1 Inorganic clays of low 1o
liguid lim it is CL = zdlu“m [;la Sslll;l;y.d 60
less than 50 grave ]
2 clays, silly clays, lean 50 A
FINE- clays /
GRAINED _a:.\ 40 //
SOILS oL Organic silts and organic £ \Y'y
silt-clays ol low plasticity 2 30 - "F‘
more than 2 1CL-p -
half of material E 20 - = H_on MH
is smaller than Inorganic silts, micaceous o = € Sy /
No. 200 sieve MH or diatomaccous fine 10 /
5 . BV
sandy or silty soils, i
elastic silts o DL o 4
Silts and Clays 0 10 20 30 40 50 B0 7O 8O 90 100
Inorganic clays of high Liquid Limit
liquid limit is CH g. : Yy £ a
. y o plasticity, fat clays
greater than ..
Plasticity Chart
Organic clays of medium
OH Lo high plasticity, orpanic
silts
NOTE: USCS Maoadified to include CL-type subcategories
P .
HIGHLY ORGANIC SOILS Pt catand other highly

organic soils

*Division of GMand SM groups into subdivisions of dand U for roads and airfields only. Subdivision is based on Atterberg limits; suffix d used when
liquid limit is 28 or less and the Plis 6 or less, the suffix Uuscd when liquid limil is greater than 28,

**Borderline classification: Soils possessing characteristics of lwo groups are designated by combinaltions of group symbols. (For cxample GW-GC, well
graded gravel-sand mixture with clay biner.)

0O:\Charts\UscsMODIFIED .wpd
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DH _LOGVE UVUSCIENCEBLDGADD.GPJ US EVAL.GDT 5/29/09

ENGINEERING, INC UNDISTURBED SAMPLE [X| PUSHED (tsh)

DRILL HOLE LOG BORING NO. 09-SBA-B1
PROJECT: UVU - SCIENCE BUILDING ADDITION SHEET 1 OF 2
CLIENT: DFCM PROJECT NUMBER: 200901.022
LOCATION: SEE SITE PLAN DATE STARTED: 5/7/09
DRILLING METHOD: 96-CME-55/N.W. CASING TO 18.5' DATE COMPLETED: 5/7/09
DRILLER: T.KERN GROUND ELEVATION: 100.4'*
DEPTH TO WATER - INITIAL: ¥ 6.0' AFTER 24 HOURS: ¥ N.M. LOGGED BY: _C. SANBORN, J. BOONE
Sample —~| Atter. | Gradation
g = 8 eEreTa Tz £
—_— . . . = *a?. = o
E('fet;"' fo'l’)t“ 3 |8/ E| see Material Description 3% Z5 £l g g o g e
558 Legend | USCS > |S5|2|%| 22|15 =
4 =] Olz|s8| 8l g2 ©
J|r)| o 7]
100 -: ] 578(31) R T Organics in top 6 160 we| 8 |46 |46
] 425(16)[ SM [ bownveymosimed - g) Ty SAND 207| |NP| 0 |61]39
95 ki
: Pushed SM brown, wet 935|283 NP| 0 55|45 | UC
Bl 1 ’5’%8) CL brown, very moist, soft
6 _" Plélsggd CL-2 | brown, moist, firm B86.5 | 34.2 | 39| 19 SE
i P%Sggd CL brown, moist, fim
il LEAN CLAY W/SAND
85 — 1,%:%,57) CL-1 brown, moist, firm silt lenses 343 | 35 | 12
B0 PUshed | LA | brown, most, st 1012|254 [ 26 | 8
75 — 3,3,7,(14
] S| oL | wrown,mait i LEAN CLAY W/SAND
N sand layers to 1" thick
70 - 0.36 CL brown, malst, firm
_ Pushed SM  [bownwet SILTYSAND
- 3'70'86(11 9) CL brawn, malst, stiff
7] LEAN CLAY W/SAND
- numerous silt ar_1d/or sand lenses &
65 —| 3'60,73 16) oL X - layers to 1/2" thick
| ' . INTERBEDDED LEAN CLAY & SILTY
%] Pias? | CLsM | bown moithel stfimed.  oND | AYERS 48" THICK
] 7 BAS1L28] cLgu | bown, mostve s
1 FEm Ll | T T T T TR SANDW/SILT  ~ ~~ ~ 777
w 232 Blow Count 6 UC = Unconfined Col i
,3, - ——— " = mpression
RB &( ; PISTURGED SAUPLE M 648 +——Tananete” CT Comlior
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

HYD = Hydrometer



DRILL HOLE LOG

PROJECT: _UVU - SCIENCE BUILDING ADDITION

BORING NO. 09-SBA-B1

SHEET 2 OF 2

CLIENT: DFCM

LOCATION: SEE SITE PLAN

DRILLING METHOD: 96-CME-55/N.W. CASING TO 18.5'

DRILLER: T.KERN

PROJECT NUMBER: _200901.022

DATE STARTED: 5/7/09

DATE COMPLETED: 5/7/09

GROUND ELEVATION: 100.4™

DEPTH TO WATER - INITIAL: ¥ 6.0’ AFTER 24 HOURS: ¥ N.M. LOGGED BY: _C. SANBORN, J. BOONE
Sample > < Atter. | Gradation |

> = @9 r=3 73

= | 25| E| 8| S|l =8| o

Elov. Depthl £ 4[| g Material Description 838|255/ 2| E|8| 3| &
@ | @ g &) S | yscs SEHEIRIEEE:
5 |F8| e ° |"S|=|&§|a[5| ®

[%2]

DH_LOGVE UVUSCIENCEBLDGADD.GPJ US EVAL GDT 5/28/09

15,20,20,(48) SP-SM | gray, wet, dense

I
[=>]

1612,21,21,(45) SP-SM | brown, wet, dense

2,27,30,(69) SP-SM | gray, wet, very dense
SAND W/SILT

16,17,14,(31) SP-SM | gray, wet, dense

occasional clay layers to 1 1/2" thick

SP-SM | gray, wet, med. dense

30 — 21,7, 11,(17]

Jl 0.37( CL gray, moist, firm LEAN CLAY

————————— ~sandlenses_ _ _ _ ___ _ _ _ _ _ _A

25 21,37,39,(68) SP-SM | gray, wet, very dense

_ WS S SAND W/SILT

| clay lenses
20 — P

30,31,18,(43) SP-SM | gray, wet, dense
| T *Assumed finish floor elevation of
N o 100.0' at west entance of restricted lab
| area, grass level

15 — 857

LEGEND:

2,3,2 <-— Blow Count per 6"
RB &( ; pisTURBED SavPLE [ 232 low Count pe

UNDISTURBED SAMPLE [X| PUSHED

ENGINEERING, INC.

S

HYD = Hydrometer

().45 -««———Torvane (tsf)

OTHER TESTS

UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained




0.45 ~=————Torvane (tsf)

DRILL HOLE LOG BORING NO. 09-SBA-B2
PROJECT: _UVU - SCIENCE BUILDING ADDITION SHEET 1 OF 1
CLIENT: DFCM PROJECT NUMBER: 200901.022
LOCATION: SEE SITE PLAN DATE STARTED: 5/7/09
DRILLING METHOD: 96-CME-55 /N.W. CASING TO 1§' DATE COMPLETED: 5/7/09
DRILLER: T. KERN GROUND ELEVATION: _99.6'*
DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: ¥ 3.3 LOGGED BY: C. SANBORN, J. BOONE
Sample ~.| Atter. | Gradation
= g Eé =zl x| = = %
—_— . . ~ =t - E Ly o,
E(t:; Dn(afjl:;th § ol €| see - Material Description 32 §_§ 5lg|¢ ?-_f- > £
ﬁﬁ‘ELegend gzégﬁgﬁgg
Slg|lo|v b
E HAE P 9,129 (44) SM | brown, moist, dense SILTY SAND
| 4L 0.2 ML brown, moist, firm
“! i SILT W/SAND
i o | PUSed | ML | brown, moist, st plastic 93.0(30.1|32| 8 uc
Pushed | CL2 | brown, maist, st 936 |20.1 |37 | 17 cT
Pusted | CL1 | brown, moist, fim 929 (32335 14 uc
LEAN CLAY W/SAND
1228 occasional silt lenses
,0164 ) CL brown, molst, stiff
0'30_3391) CL-2 | brown, moist, firm 276 (37|18
: SILTY SAND
RIMK Pushed SM brown, wet
2/ 0.24 CL browm, moist, soft
g 7 LEAN CLAY
% A/ frequent silt and/or sand lenses
3 S 4'50%(11 D 6L | brown, moist, st
7 A :
o ey
8 . 2
i | ¥z
8‘ — i nf e
70 —
g 30 Pushed CEARIGEAY
2 = . 15 0.50 CL brown, moist, stiff sand layers to 1 1/2" thick
(=]
g =
§I N N 18 4’80_8&;22) CL brown, moist, stiff
g N *Assumed finish floor elevation of
© - 100.0' at west entance of restricted lab
g 65— 45 area, grass level
E -
M Blow C [ uc Uncin:i.r?edCom i
2,32 -=+—j nt per 6" = pression
RB &( ; DISTURBED SAMPLE [l 232 Torvane (e CT = Gonsoidalon
UU = Unconsolidated, Undrained
B e e
ENGINEERING, INC UNDISTURBED SAMPLE || PUSHED



DH_LOGVE UVUSCIENCEBLDGADD.GPJ US EVAL.GDT 5/29/09

DRILL HOLE LOG BORING NO. 09-SBA-B3
PROJECT: UVU - SCIENCE BUILDING ADDITION SHEET 1 OF 2
CLIENT: DFCM PROJECT NUMBER:_200901.022
LOCATION: SEE SITE PLAN DATE STARTED: 5/8/09
DRILLING METHOD: 96-CME-55/N.W. CASING TO 15' DATE COMPLETED: _5/8/09
DRILLER: T. KERN GROUND ELEVATION: 100.5"
DEPTH TO WATER - INITIAL: ¥ 3.9 AFTER 24 HOURS: ¥ N.M. LOGGED BY: C. SANBORN, J. BOONE
Sample —| Atter. | Gradation
Elev. [Deptn| £ | | §g§’§é§”§?’
. (o S 2l & see | uocs Material Description 88|25 2|5 E5| 5
ﬁpéwgand Ezé%ggégg
Jla|© n
100 — jL SM SILTY SAND organics (grass)
_ h‘-“':jl L 0 |_brown,_moist \4" CONCRETE /l
gl 15108527 SM [oun moist med.dense  \SILTY GRAVEL W/SAND /
T8 SM brown, very molst SILTY SAND
'ofs’(s ) ML | brown, very moist, firm SILT W/SAND 307|307
plastic
Pushed | CL2 | brown, moist, sof 87.1|36.1 | 42| 20 uc
Pl‘j)_sg;d CL-1 | brown, very moist, firn 872|327 (32|11 SE
1'20?'5 10) CL brown, moist, stiff
0’4071315) CL-1 | brown, moist, fimm LEAN CLAY W/SAND 2681|3213
silt lenses, occasional sand layers to
1/2" thick
P‘é_sggd CL-1 brown, moist, stiff 287131111
0’%:%'68) CL brawn, maist, firm
PErE | oLt | brown, mos sur 95.1 (231 [31 [ 12 cT
LEAN CLAY
475,16 . frequent silt lenses, occasional sand
0.4& ' eL | brown, most im layers to 1" thick - becoming more
frequent w/depth
PL(IJSggd CL-1 brown, molst, stff 1016(229|29 | 8 CT
__________ SLTYSAND
few clay layers to 1" thick
LEGEND: OTHER TESTS

RB&G

ENGINEERING, INC.

2,3,2 =— Blow Count 6"
DISTURBED SAMPLE |l &7 Torvane (tsf)

UNDISTURBED SAMPLE

PUSHED
0.45-==———Torvane (isf)

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undralned
CU = Consolidated, Undrained
HYD = Hydrometer



DRILL HOLE LOG BORING NO. 09-SBA-B3

DH_LOGVE UVUSCIENCEBLDGADD.GPJ US EVAL GDT 5/28/08

PROJECT: UVU - SCIENCE BUILDING ADDITION SHEET 2 OF 2
CLIENT: DFCM PROJECT NUMBER: 200901.022
LOCATION: SEE SITE PLAN DATE STARTED: 5/8/09
DRILLING METHOD: 96-CME-55/N.W. CASING TO 15' DATE COMPLETED: 5/8/09
DRILLER: T. KERN GROUND ELEVATION: _100.5™
DEPTH TO WATER - INITIAL: ¥ 3.9’ AFTER 24 HOURS: ¥ N.M. LOGGED BY: _C. SANBORN, J. BOONE
Sample 5 ~| Atter. | Gradation |
3 B Qé =l 5l = : ;"’:
Elev. |Depth| 2 € : T SE|l2e| E RN LS| =
@ | @ |2 |8 % See USGS Material Description é 2 %-E’ = E z| 5| 7| B
:,_gLegend § =8 2| B Egvg e}
J|la| O 7
16,10,9,(22) SM brown, wet, med. dense SILTY SAND 25.9 NP| 0 | 62|38

few clay layers to 1" thick

0 21,23,24,(52) - no recovery

SAND W/SILT
occasional clay lenses & layers to 1"
thick

0,11,25,(38] SP-SM | gray, wet, dense

18,18,20,(38) SP-SM | gray, wet, dense
SAND W/SILT

17,24,30,(51) SP-SM | gray, wet, very dense clay lenses

1229,33,36,(61) SP-SM | gray, wet, very dense

*Assumed finish floor elevation of
- 100.0' at west entance of restricted lab
L area, grass level

LEGEND: T

uc=u fined C
2,3,2 ~-————— Blow Count per 6" = Unconfined Compression
DISTURBED SAMPLE 0.45«——— Torvane (ts';)e CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undralned
CU = Consolidated, Undrained

_E N GINEERING’ INC' UNDISTURBED SAMPLE )'1 PUSHED HYD = Hydrometer

/\| 0.45 -«———Torvane (tsf)




Table 1

SUMMARY OF TEST DATA
PROJECT UVU Science Building Addition PROJECT NO. 200901-022
LOCATION Orem, Utah FEATURE Foundations
DEPTH SNETRATION IN-PLACE ATTERBERG LIMITS MECHANICAL ANALYSIS U
GELE crat PEN%EQQON DRY CourREsSivE CLASS';I:EF):E;TION
NE: SURFACE |  FOOT unT | MaisTupe | STESSTT | LOUD | PLASTIC | PUSTIEMY | pegeeyr | pecent | pencent SYSTEM
ift) C?,i,'ﬁ;:,ed W:E;gI;IT %) i ) % GRAVEL SAND | SILT&CLAY |  (modified)
09-SBA-B1| 0-1.5 31 16.0 NP 8 46 46 SM
3-4.5 16 20.7 NP 0 61 39 SM
6-7.5 Shelby |93.5| 283 763 NP 0 55 45 SM
9-10.5 Shelby |86.5| 34.2 1076 39 20 19 CL-2
16-16.5 7 34.3 1200* 35 23 12 CL-1
20-215 | Shelby [101.2| 25.4 2280* 26 18 8 CL-1
09-SBA-B2| 345 Shelby |[93.0 | 30.1 1976 32 24 8 ML
6-7.5 Shelby |93.6 | 29.1 2120* 37 20 17 CL-2
9-10.5 Shelby |[92.9| 323 1124 35 21 14 CL-1
15-16.5 11 27.6 1280* 37 19 18 CL-2
09-SBA-B3| 3-4.5 9 30.7 1200* 30 23 7 ML
6-7.5 Shelby |87.1| 36.1 526 42 22 20 CL-2
9-10.5 Shelby (872 | 32.7 1448 32 21 11 CL-1
15-16.5 15 26.8 1320* 32 19 13 CL-1
20-21.5 Shelby 28.7 2320* 31 20 11 CL-1
30-31.5 Shelby |[95.1 | 23.1 2840* 31 19 12 CL-1
4041.5 Shelby (101.6] 22.9 2400* 29 21 8 CL-1
4546.5 22 259 NP 0 62 38 SM
Resistivity Sulfate | Chloride
hmem) | P | (%) | Mg/Kg-dry
09-SBA-B1| 34.5 2600 7.6 {<0.0005 41
09-SBA-B3 | 3-4.5 1500 8.1 | 0.011 740
NP=Nonplastic
Torvane value used to estimated unconfined compressive strength.
pEmsro P ITEA = T

RB&G ENGINEERING, INC.

Provo, Utah

H:\2009\022_UVU ScienceBldgAddit\LabSummary.0509.doc
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ENGINEERING, INC,

November 30, 2009

Dave McKay

DFCM

4110 State Office Building
Salt Lake City, UT 84114

Re: Utah Valley University
Pope Science Building Addition
DFCM Project No. 0920790/Contract No. 097429, Mod. 1
Geotechnical Investigation
Dear Mr. Bankhead:
A Geotechnical Investigation has been completed for the proposed addition to the Pope Science
Building located on the UVU Campus in Orem, Utah. The results of the study are summarized in the

report transmitted herewith.

We appreciate the opportunity of providing this service for you. If there are any questions relating to
the information contained herein, please call.

Sincerely,

Bradford E.®ri

bep/jal

1435 WEST 820 NORTH, PROVO, UTAH 84601-1343
PROVO 801-374-5771 SALT LAKE CITY 801-521-5771 FAX 801-374-5773
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uvu ENGINEERING, INC.

POPE SCIENCE
BUILDING NEW ADDITION
Orem, Utah

Geotechnical Investigation

INTRODUCTION

This report outlines the results of a geotechnical investigation performed for the proposed new
addition to the Pope Science Building located on the Utah Valley University (UVU) Campus in
Orem, Utah. The site location in relation to the surrounding area is shown on the Vicinity Map in
Figure 1, and the Site Plan is presented in Figure 2. The purpose of this investigation was to
determine the characteristics of the subsurface material throughout the site so that satisfactory
substructures can be designed to support the proposed facilities.

RB&G Engineering performed geotechnical investigations for the Science Building in 1986 and
1987. RB&G also performed a geotechnical investigation for a proposed addition to the Science
Building in May 2009. Applicable information from these investigations has been used during
this study.

The information contained in the report is discussed under the following headings: (1)
Geological and Existing Site Conditions, (2) Field and Laboratory Testing Procedures, (3)
Subsurface Soil and Water Conditions, (4) Site Preparation and Compacted Fill Requirements,

and (5) Foundation Considerations and Recommendations.
. GEOLOGICAL AND EXISTING SITE CONDITIONS

The natural surface materials in this general area have been mapped as Lacustrine sand deposits
laid down during the Provo regressive phase of the Bonneville lake cycle (upper Pleistocene).
The Wasatch Fault Zone is located approximately 3 miles east of the site. Utah County Natural

hazards maps identify this area as having moderate liquefaction potential.

The area where the proposed addition will be located is presently landscaped in lawn grass with

some trees and shrubs. The topography west of the walkway shown in Figure 2 and in the
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vicinity of Borings 09-SBA-B1, 09-2, 3, 4, 5, and 6 is relatively flat at approximately elevation
88 feet. The topography slopes upward to the east at about 4 horizontal to 1 vertical to elevation
~103 feet in the vicinity of Borings 09-3 and 09-1, as shown in Figure 2.

Structures in the immediate vicinity are supported using spread foundations on compacted fill.
Foundations appear to be performing in a satisfactory manner, in that no significant cracking was

observed in foundation walls.

As shown in Figure 2, lined detention ponds are located immediately south of the proposed
addition. Other than the information provided above, no conditions appear to exist at this site

which would adversely affect foundation performance.

L. FIELD AND LABORATORY TESTING PROCEDURES

The subsurface investigation was performed using a CME 55 rotary drill rig with a tri-cone rock
bit and NW casing to advance the boring and water as the drilling fluid. During the subsurface
investigation, sampling was performed at two- to three-foot intervals in the upper 15 feet and at
about five-foot intervals thereafter. Both disturbed and undisturbed samples were obtained
during the field investigations. Disturbed samples were obtained by driving a 2-inch split spoon
sampling tube through a distance of 18 inches using a 140-pound weight dropped from a distance
of 30 inches. The number of blows to drive the sampling spoon through each 6 inches of
penetration is shown on the boring logs. The sum of the last two blow counts, which represents
the number of blows to drive the sampling spoon through 12 inches, is defined as the standard
penetration value. The standard penetration value, corrected for overburden and hammer energy,
provides a good indication of the in-place density of sandy material; however, it only provides an
indication of the relative stiffness of the cohesive material, since the penetration resistance of

materials of this type is a function of the moisture content.

Undisturbed samples were obtained at select locations by pushing a thin-walled sampling tube
into the subsurface material using the hydraulic pressure on the drill rig. The location at which

the undisturbed samples were obtained is shown on the boring logs.

Miniature vane shear tests, which provide an indication of the undrained shearing strength of
cohesive materials, were performed on samples of the clay soil during the field investigations.

The results of these tests are shown on the boring logs as the torvane value in tsf,
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Each sample obtained in the field was classified in the laboratory according to the Modified
Unified Soil Classification System. The symbol designating the soil type according to this
system, is presented on the boring logs. A description of the Modified Unified Soil Classification
System is presented in the appendix, and the meaning of the various symbols, shown on the logs,
can be obtained from this figure.

Laboratory tests performed during this investigation to define the characteristics of the
subsurface material throughout the proposed site included in-place dry unmit weight, natural
moisture content, Atterberg Limits, mechanical analyses, unconfined compressive strength,
consolidation, pH, resistivity, sulfate and chloride tests. Testing was performed following
procedures outlined in the American Society for Testing and Materials (ASTM) standards.

. SUBSURFACE SOIL AND WATER CONDITIONS

The characteristics of the subsurface material were evaluated by drilling five borings to depths of
between 30 and 45 feet and one boring to 100 feet at the approximate locations shown in Figure
2. In addition, one boring from the May 2009 study was located at the southerly end of the site at
the location shown in Figure 2, extending to a depth of 81 feet. Borings 09-1 and 09-3 were
located at about elevation 103 feet, with the remainder of the borings at about elevation 88 feet.

The logs for the borings are presented in the appendix.

It will be noted from the boring logs that the subsurface profile consists of silty sand and sandy
silt layers to depths varying from 7.5 to 25 feet below the surface, followed predominately by
lean clay extending to between 45 and 50 feet, followed by silty sand and sand layers to 100 feet.
Several of the silt and sand deposits in the upper 25 feet are in a loose to medium dense state and
are susceptible to liquefaction during a seismic event. The silt and sand layers deeper in the soil

profile range from dense to very dense and will not liquefy during a seismic event.

Groundwater was encountered at a depth of about 8 feet below the ground surface in the holes
drilled at the 88 foot level (approx. elevation 80 feet), and 15 to 16 feet below the ground surface
in the borings drilled at the 103 foot level on the east side (approx. elevation 87 to 88 feet). It
will be noted that the borings were drilled in November 2009, when groundwater is nearing its
seasonal low. Up to 2 foot rise in the groundwater level should be expected due to seasonal and

precipitation fluctuations.
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The results of classification, density and moisture tests are presented on the boring logs, and the
results of all laboratory tests, with exception of the consolidation tests, are summarized in Table
1, Summary of Test Data in the appendix. It will be noted from Table 1 that the silty sand (SM)
material has 19 to 49% non-plastic fines and that the silt and sandy silt layers (ML) tested have 7
to 39% sand size particles. The in-place dry unit weight of the cohesive soils varies from 87.3 to
98.9 pcf, and that the natural moisture content of the cohesive material ranges from 26.0 to
34.9%. The unconfined compressive strength of the cohesive soil varies from 612 to 1735 psf,
with an average of 1256 psf.

The compressibility characteristics of the clay material were evaluated by performing seven
consolidation tests on samples obtained from Boring 1 at a depth of 25 feet, Boring 2 at 20 feet,
Boring 3 at 30 and 40 feet, Boring 4 at 9 feet, and Boring 6 at depths of 12 and 25 feet. The

results of these tests are also presented in the appendix.

During performance of the consolidation tests, each sample was permitted to absorb water at the
beginning of the test to determine the effect of moisture on the compressibility characteristics of
these materials. It will be noted that the clay is over-consolidated with relatively low
compressibility characteristics for load intensities less than 3 tsf.

In order to obtain an indication of the corrosive nature of the subsurface material at this site,
resistivity, pH, sulfate and chloride tests were performed on samples obtained in Borings 2 and 6
at a depth of 3 to 4.5 feet below the ground surface. It will be noted that the silty sand and sandy
silt material has a pH of 7.9, resistivity of 6100 and 3450 ohm cm, chlorides of 5.7 and 14
mg/kg, and sulfates of 14 and 35 mg/kg, respectively.

These soils have low percentages of water soluble sulfate. While Type I or Type II cement is
acceptable, it is recommended that Type II cement be used for concrete in contact with the native
soils due to its increased resistance to sulfate attack.

IV. FOUNDATION CONSIDERATIONS AND RECOMMENDATIONS

A. FOUNDATION TYPES AND BEARING CAPACITIES

We understand that the proposed addition will be 3 stories with the lower floor level at
clevation 88 ft. The magnitude of structural loads is not known as of the preparation of this
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report; however, it is our understanding that the column loads will be in the order of 350 to
400 kips and that wall loads will not likely exceed 8 KIf.

We recommend that all exterior foundations be located at a depth below finished grade
sufficient to provide frost protection, which is about 2.5 feet in this area, and that interior

footings be located at least 1 foot below floor level.

At stated previously, groundwater was encountered at about elevation 80 feet in the westerly
borings drilled at the 88 foot level and at 87 to 88 feet in the easterly borings located at the
103 foot level. The silty sand and sandy silt layers below the groundwater level and above
the clay layers are loose to medium dense and will liquefy during the design seismic event, as
discussed in Section 4B below. The thickness of liquefiable layers varies from 2 to 10 feet.
Liquefaction will result in a loss of shear strength, settlement and potential lateral spread
displacement. It is recommended that no footings be supported directly on material
susceptible to liquefaction. We recommend that either ground modification techniques be
used to mitigate liquefaction potential, or that the foundation support extend below the

liquefiable layers.

Ground modification techniques include (1) removal and replacement, (2) densification, (3)

reinforcement and (4) hardening and mixing.

The removal and replacement option can be performed by conventional means. This will
require dewatering, which can best be performed using well points. Material from the
required excavation can be used as backfill, provided that it is moisture conditioned, placed
in lifts not exceeding 8 inches in thickness, and compacted to at least 95% of the maximum
laboratory density as determined by ASTM D 1557. The 2 to 8 feet of silty sand and sandy
silt below the groundwater level is wet of optimum and will require spreading and drying to

achieve optimum.

Due to the high amount of fines, vibro-replacement bottom feed stone columns/aggregate

piers provide a good combined densification/reinforcement and replacement option.

Extending foundation support below the liquefiable layers mitigates loss of shear strength
and settlement concerns; however, the potential for lateral spread displacement remains. As
discussed in Section 4B, lateral displacement in the order of 2 to 3 feet has been estimated. It

is recommended that, if final design results in extending the foundation support below the
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liquefiable layers, sufficient ground modification be performed to mitigate the lateral spread

concerm.

Foundation support options considered during preparation of this report include (1) spread
footings on compacted fill, (2) spread footings on stone columns/aggregate piers, (3) mat
foundation, and (4) deep foundations. Each of these foundation types are discussed separately

below:

1. Spread Footings on Compacted Fill

This option requires removing the liquefiable soils below the water level to elevation 72
ft. or until lean clay is encountered, whichever comes first. The width of the excavations
should be equal to at least the footing width plus the depth of fill placed below the
footing. For example, a 10 ft. square footing placed on 10 feet of compacted fill requires
the footing excavation to be 20 feet wide. With column spacing in the order of 20 by 30
ft., it will likely be more efficient to excavate the entire footprint. Material from the
required excavation can be used as backfill, provided that it is moisture conditioned and
compacted to the requirements stated above. It is expected that the saturated sandy silt
layers will be difficult to condition.

Assuming the footing elevations to be at about elevation 85 feet results in excavation of
at least 10 feet of silty sand and sandy silt throughout most of the site. Two borings (09-1
and SBA-1 encountered clay at elevation 80 feet. It is recommended that all footing areas
be excavated to at least elevation 75 feet, with the excavation width extending at least 5

feet beyond the footing perimeter.

It is also recommended that 2 feet of structural fill be placed directly beneath all footings.
The structural fill should extend 1 foot beyond the footing perimeter and should consist
of relatively well graded sandy gravel having a maximum size of 3 inches with less than
15% passing the No. 200 sieve. The granular fill should be compacted to at least 95% of
the maximum density as determined by ASTM D 1557.

If the above recommendations are complied with, footings can be designed using the
bearing capacity charts shown in Figures 3 and 4. Figure 3 is applicable for continuous
footings, while Figure 4 is valid for spot footings. It will be noted from these figures that
the allowable soil bearing pressure is a function of the width of the footing, and that the

bearing pressure decreases as the footing width increases. This condition occurs since the

RB&G ENGINEERING, INC. H:\2009\051_UVU PopeScienceNewAdd\Report.11-20-09.doc
Provo, Utah Page 6 of 14



portion of the zone of significant stress within the cohesive material increases with

increased footing width.

If the foundations for the proposed facility are designed in accordance with the
recommendations outlined above, the maximum settlement of any footing should not
exceed one inch and differential settlement throughout the structure should not exceed
0.5 inch. It is generally recognized that the tolerable differential settlement for steel and
concrete structures is about 0.002 times the column spacing. This criteria is tantamount to
a differential settlement of about 0.5 inch for column spacing’s of 20 feet and 0.7 inch for
column spacing’s of 30 feet. Since it is not anticipated that the column spacing for this
structure will be less than 20 feet, a differential settlement of 0.5 inch should be

satisfactory for the proposed facility.

2. Spread Footings on Stone Columns/Aggregate Piers

It is anticipated that an allowable bearing capacity in the order of 5000 psf can be
achieved by extending vibro-replacement stone columns or rammed aggregate piers to
elevation 70 feet beneath all footings covering the footing area plus a lateral distance of 8
feet on each side of the footing. We recommend that at least 2 feet of structural fill be
placed beneath the footings to provide uniform support across the pier system. This
option mitigates both liquefaction and lateral concerns with respect to structural support.
The lower floor slab, however, will remain susceptible to liquefaction induced settlement

in the order of 1.5 to 2.5 inches during the design seismic event.

Design and installation of the pier system should be completed by a specialty contractor
with a minimum of 5 years experience. The system plans should be designed and
stamped by a registered professional engineer. We recommend that at least 2 load tests be
performed during construction following procedures outlined in ASTM D-1143. It is
recommended that the geotechnical engineer review the specialty contractor’s design and

provide Quality Assurance during installation and modulus testing.

3. Mat Foundation
If the excavation and replacement method is used to mitigate liquefaction and lateral
spread, a mat foundation may be an efficient option to provide uniform distribution of

soil pressure under the foundation.
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Settlement analyses have been performed assuming net allowable bearing capacities of
800 psf and 1200 psf for the mat foundation. A total estimated consolidation settlement at
the center of the mat of 0.91 inches for the 800 psf loading and 1.26 inches for the 1200
psfloading has been computed. Differential settlement will be less than 0.6 inches, which
should be entirely satisfactory for a mat type foundation.

It is recommended that a coefficient of subgrade reaction (k;) of 100 1b/in® be used for the
silty sand subgrade.

3. Deep Foundations

If the deep foundation option is used, sufficient ground modification should be performed
to mitigate the lateral spread concern. Lateral spread mitigation will require installing 20
foot widths of stone column/aggregate piers at the east, center, and west end of the
footprint.

Driven Piles

Consideration has been given to supporting the structure on driven piles extending to
into the dense silty sand which was encountered between elevation 35 and 45 feet
throughout the site. Axial compressive capacities for 16-inch (outside diameter)

closed-end concrete-filled steel pipe piles are summarized on the following table.

Pile Toe Elevation Ultimate Skin | Ultimate End Allowable Capacity
(feet) Friction Bearing Assuming Factor of Safety = 2.25
(kips) (kips) (kips)
30 196 150 152
25 252 181 190
20 317 212 232

Pile layouts should be designed with a minimum center-to-center spacing of 3 pile
diameters between piles. It will be noted that a factor of safety of 2.25 has been used
to calculate the allowable capacities. This factor of safety assumes that PDA testing
will be performed during driving of one pile for columns located near the four corners
and center of the structure. Pile uplift capacity can be estimated by using a factor of
safety of 3 with the ultimate skin friction values. If this option is selected, pile lateral
capacities, along with estimated pile group settlement, can be evaluated. It is
anticipated that group settlement will be tolerable for column loads less than 600 kips.
We recommend that the geotechnical engineer’s representative be present during pile

installation.

RB&G ENGINEERING, INC.
Provo, Utah
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Drilled Shafts

Drilled shafts have also been considered as a foundation option for supporting the
structure. It has been assumed that the shafts will be drilled at least 5 feet into the
dense silty sand referenced in the Driven Pile section above. Procedures outlined in
FHWA-H1-88-042, Drilled Shafts: Construction Procedures and Design Methods,
have been used to determine the ultimate axial compressive capacity (nominal
resistance) of drilled shafts. Capacity analyses have been performed for straight-sided
drilled shafts using soil parameters obtained from the borings. If allowable stress
design methods are used, we recommend that a factor of safety of 2.5 be applied to
the ultimate capacity to determine the allowable capacity. It has been assumed that
high quality construction, good specifications and excellent inspection will exist for
each foundation. The estimated capacities of the drilled shafts can be taken from the
table below.

RB&G ENGINEERING, INC.

Shaft Ultimate Side | Ultimate End |Total Ultimate| Allowable
Diameter | Resistance Resistance Capacity Capacity
(ft) (kips) (kips) (kips) (kips)

3 258 322 580 232

3.5 301 439 740 296

4 344 573 917 367

4.5 387 725 1112 445

5 403 895 1298 519

The allowable uplift resistance of a single drilled shaft may be taken as the ultimate
side resistance value shown on the table above divided by a factor of safety of 3.0. A
center-to-center spacing of at least three shaft diameters should exist to minimize
interaction and overlapping stresses between shafts, which would result in reduced

capacity.

The design of rebar and concrete should follow established guidelines. If the
foundation recommendations presented above are followed, the maximum settlement
of any drilled shaft should not be greater than about 1 inch. Due to the high water
table and presence sand layers, drilling slurry or casing will likely be required for
shaft excavation. Concrete should be placed by tremie methods to ensure that no
voids exist within the shafts. Concrete used for shafts should have a relatively high
slump (6 inches or greater) to allow workability and proper placement between

reinforcement and the sides of the shafts. Within each shaft, concrete should be
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placed in a generally continuous manner to prevent cold joints and other problems
associated with excessive waits between concrete trucks. It is essential that drilled
shaft construction be carefully inspected to ensure that loose material is removed

from the base and that the concrete is placed using proper procedures.

While all options discussed above will provide satisfactory support, it is our opinion that

supporting the structure on stone columns or aggregate piers may be the most efficient
design.

B. SEISMIC CONSIDERATIONS

The site is located at latitude 40.2781° North and longitude 111.7160° West. Probabilistic

peak ground acceleration (PGA) values are tabulated below:

Probabilistic ground motion values in %g.
10%PE in 50 yr 2%PE in 50 yr

PGA 17.71 50.52
0.2 sec SA 42.21 114.80
1.0 sec SA 14.25 48.43

Liquefaction/lateral spread analyses have been performed for the site assuming a seismic
event having an acceleration of 0.34g, which is 2/3’s of the event having a probability of
exceedance of 2% in 50 years. The results of the analyses indicate that the following zones
will liquefy and or spread during the design event:

Approximate Ground Elevation of Elevation of
Boring No. Elevation Liquefiable Zones | Zones Susceptible to
(feet) (feet) Lateral Spread (feet)
09-1 103 80 to 88 80 to 88
70t0 79
09-2 88 65 to 67 g
55 to 57
09-3 103 78 to 86 78 to 86
68 to 76
09-4 88 60 to 63 68to 76
09-5 88 70 to 80 70 to 80
09-6 88 74 to 80 7410 80
SBA-B1 88 80 to 82 n/a

The site is classified as Site Class F, as per Section 1613 of the 2006 International Building
Code. Mitigating the liquefaction concern as recommended herein will allow the use of Site
Class D for design.
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The allowable soil bearing pressure indicated above may be increased by one-third where
seismic forces are involved in the structural loads. If the frictional resistance of the footings
and floor slabs are used to resist seismic forces, we recommend a coefficient of friction of
0.40 be used to calculate these forces. See Section C below for recommendations related to

resistance provided by passive earth pressures.
C. LATERAL EARTH PRESSURES

It is not anticipated that earth-retaining structures will be required for the proposed facility. If
carth-retaining structures are required, however, and if backfilling is performed using
granular material, and if the backfill behind the wall is horizontal, we recommend that the
carth pressures be calculated using the following equation, along with the earth pressure

coefficient outlined below:

P=Y%yKH

total lateral force on wall, plf
earth pressure coefficient

unit weight of soil (125 pcf)
height of retained soil against wall

The earth pressure coefficient used in designing the walls will depend upon whether the wall
is free to move during backfilling operations, or whether the wall is restrained during
backfilling. If the wall is free to move during backfilling operations and the backfill material
is granular soil, we recommend an active earth pressure coefficient of 0.30 be used in the
above equation to calculate the lateral earth pressures. If the walls are restrained from any
movement during backfilling and the backfill material is granular soil, we recommend an at-
rest earth pressure coefficient of 0.45 be used to calculate the lateral earth pressure. A passive
earth pressure coefficient of 3.0 may be used to estimate the lateral resistance of the soil in
cases where the wall tends to move toward the backfill. In each of these cases, the earth
pressure diagram may be approximated as a triangle, such that the resultant earth pressure
force P acts at a height of approximately H/3 above the base of the wall.

Assuming a seismic event having an acceleration of 0.34g, which is two-thirds of the PGA
for an event having a probability of exceedence of 2% in 50 years, the additional active earth
pressure due to ground acceleration may be estimated using a coefficient of 0.19. The seismic
ground motion will reduce the available passive resistance. This reduction may be accounted
for as an earth pressure acting in the direction opposite the passive resistance, and computed

using a coefficient of 0.53. The pressure diagrams for these forces may be roughly
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approximated as inverted triangles, such that the resultant forces of the seismic components
act at heights of approximately 2H/3 above the base of the wall.

For non-yielding walls, the increase in earth pressure corresponding to the seismic event may
be estimated using the equation Prq = ayyH’, where ay, is a seismic coefficient of 0.34. This
force is in addition to the at-rest pressure, and acts at a height of about 0.53H above the base
of the wall.

It should be recognized that the pressures calculated by the above equation are earth
pressures only and do not include hydrostatic pressures. Where hydrostatic pressures may
exist behind a retaining structure, we recommend either the wall be designed to resist
hydrostatic pressure, or that a drainage system be placed behind the wall to prevent the

development of hydrostatic pressures.
V. SITE PREPARATION AND COMPACTED FILL REQUIREMENTS

As indicated above, the vegetative cover throughout the building site consists of lawn grass,
shrubs and trees. We recommend that the upper 6 inches be stripped from the area and that tree

roots be grubbed to remove the excess organic matter in the upper portion of the soil profile.

Temporary excavations extending to a depth of less than 20 feet can be sloped at 1 horizontal to
1 vertical.

Dewatering requirements will depend upon the option used to mitigate liquefaction. If stone
columns/aggregate piers or deep foundations are used, dewatering will be minor; limited to the
easterly side where the existing ground is at elevation ~103 feet. Groundwater in this area was
encountered between elevation 87 and 88 feet. It is recommended that a perimeter drain and
cross drains be installed to maintain the water level below elevation 86 feet. If the excavation
and replacement option is used to mitigate liquefaction, construction dewatering should be
designed to maintain the groundwater level at least 2 feet below the base of the excavation. In
our opinion, well points will be the most efficient method of lowering the water level during

construction.

If the excavation and replacement method is used, it is anticipated that stabilization of the
foundation excavations may be required prior to placement of fill. Care should be taken to

prevent heavy construction equipment from traversing directly on the subgrade soils.
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Stabilization techniques are dependant upon conditions encountered and construction methods.
Where very soft clay exists, it is anticipated that cobble rock will provide the most effective
means of stabilization. Where cobble rock is required, it should consist of 3 to 8 inch rock placed
in single lifts, tamped into the clay such that the voids are filled. Excess cobbles which cannot
be tamped into the clay should be removed to prevent migration of fines into the voids, which
would result in settlement. Placement of a geotextile fabric, such as Mirafi 500X or equivalent

will be effective in stabilizing moderately soft areas.

We recommend that imported fill used to establish final grade throughout the site consist of
granular soil having a maximum size of 4 inches with less than 20% passing a No. 200 sieve. We
recommend that the material passing a No. 200 sieve have a plasticity index less than 5. The fill
should be compacted to an in-place density equal to at least 95% of the maximum density as
determined by ASTM D 1557. If the over excavation and replacement option is used during
winter and spring months, it may be more efficient to import fill and waste the sandy silt below

the water level rather than dry the soil to optimum moisture content.

We recommend that a free-draining granular layer be placed beneath ground level floor slabs.
The free-draining granular layer should be at least 6 inches thick and should have a maximum
size less than 1 inch and not more than 5% passing a 200 sieve. The free-draining material
should be densified using at least 4 passes of a smooth drum 5-ton vibratory roller or equivalent.
If the above specifications are followed, the granular layer will prevent the accumulation of
moisture beneath the floor slab and will also serve adequately as a base beneath the floor slabs. A

subgrade modulus of 100 pci can be used for design.

Grading around the structure should be performed in such a manner that all surface water will
flow freely from the area and that no ponding will occur adjacent to the structure which will
permit deep percolation into the foundation area. Roof drains should extend well beyond the
building lines to prevent seepage into the foundation soils. Sprinkler heads located adjacent to
the building should be directed away from the structure to prevent the percolation of water into

the foundation zone.

Backfilling around foundation walls should be performed using granular material densified to an

in-place unit weight equal to at least 90% of the maximum laboratory density indicated above.
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VL.  LIMITATIONS

The conclusions and recommendations presented in this report are based upon the results of the
field and laboratory tests which, in our opinion, define the characteristics of the subsurface
material throughout the site in a satisfactory manner. It should be recognized that soil materials
are inherently heterogeneous and that conditions may exist throughout this site which could not

be defined during this investigation.

If during construction, conditions are encountered which appear to be different than those
presented in this report, it is requested that we be advised in order that appropriate action may be

taken.

The information contained in this report is provided for the specific location and purpose of the
client named herein and is not intended or suitable for reuse by any other person or entity
whether for the specified use, or for any other use. Any such unauthorized reuse, by any other
party is at that party's sole risk and RB&G Engineering, Inc. does not accept any liability or

responsibility for its use.
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RB&G Figure 1 VICINITY MAP
UVU - Pope Science Building New Addition

Orem, Utah
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Unified Soil Classification System

Group
Major Divisions Symbols Typical Names Laboratory Classiflication Critcria
Dy,
Well graded gravels, For laboratory G = i Greater than 4
Clean GW gravel-sand mixtures, classiﬁcaliqn of . ’DD 2
Gravels little or no fines coarse-grained soils C = (Dsy) Between 1 and 3
® Dy x Dy
N i little or no
ravels . Poorl ded Is.
fines GP e o 'gravc s Not mecting all gradation
gravel-sand mixtures, )
more than little or no fines Determine requirements for GW
half of coarse percentage of
Sraction d graveland sand
is larger G \ Silty gravels, poorly from grain-sizc Atlerberg lim its i 7 i ith
than No. 4 ravels GM* graded gravel-sand-silt curve. below “A™ line, N DGR
With Fines . Pl between 4 and
sieve size u mixtures or Pl less than 4 X
Depending on 7 arc borderline
appreciable pcc . & £ i cascs requiring
COARSE- amount of Clayey pravels, poorly pe'r 7" & 0” "_1 s Atterberg lim its uses of dual
GRAINED Jines GC graded gravel-sand-clay (fraction sma e_' above “A” line, symbols
. thau No. 200 sieve
SOILS mixtures 3 or PI greater
size), coarse-
grained soils are D,
more than § so
half of material Well graded sands, c“;lss'ﬁ.Cd as C, D, Greater than 6
islarger than SW gravelly sands, littlc or no Ealliosk
L Clean Saads D,,J?
No. 200 sieve can san fincs c . P Between | and 3
Less than 5% =" D xD
am little or no GW, GP, SW, SP L
ands .
Jines Poorly graded sands, i . 0] Nol mecting all gradati
x SP it ds, littl L ST 1
’mlfm;lhan Ei:’ev: YESHNES gl Sa0r Nlo GM, GC, SM, SC requirements for SW
na of coarse
Sraction 5% to 12%
issmaller d . o
than No. 4 Sands SM* Silty sands, poorly graded [f Porderline cascs prerdsrE imits | Above “A” line with
sleve size with Fines sand-silt mixtures fequiring use o ¢ e PIbciwcen 4 and
u dual symbols** or Pl less than 4 X
7 arc borderline
appreciable cascs requiring
amouni of Clayey sands, poorly Atlerberg lim its uses of dual
Jines SC graded sand-clay above “A” linc, symbols
mixtures or Pl greater
Inorganic silts and very
fine sands, rock flour, Forla.blora_tory
ML silty or claycy fine sands ?Iasstﬁc_at:%n Df
or clayey silts with slight ine-grained soils
plasticity
Silts and Clays .
1 Inorganic clays of low to
liquid lim it is cL s Dlaskicity; 60
T, - gravelly clays, sandy /
2 clays, silty clays, lean 50 A
clays C _./
GRAINED 3 w //
SOILS oL Organic silts and organic e '.‘}/
silt-clays of low plasticity 2 30 " s
more than = CL-2
half of material g 20 = HQIJLM.H
is smaller than [norganic silts, micaccous o InRb==slat
No. 200 sieve MH or diatomaceous finc 10 (| /
sandy or silty soils, SLOFM
clastic silts 0 L
Silts and Clays 0O 10 20 30 40 50 60 70 8O 90 100
o Inorganic clays of high Liquid Limit
fiquid I""" . ’Sja CH plasticity, fat clays
greafer than P
Plasticity Chart
Organic clays of medium
OH lo high plasticity, organic
silts
. . NOTE: USCS Modified to include CL-type subcategories
HIGHLY ORGANIC SOILS Pt Peal and other highly

organic soils

*Division of GM and SM groups into subdivisions of dand U for roads and airficlds only. Subdivision is based on Atterberg limits;

liquid lim it is 28 or less and the PIis 6 or less, the suffix Uused when liquid lim it is greater than 28.

suffix dused when

**Borderline classification: Soils possessing characteristics of two groups arc designated by combinations of group symbols. (For example GW-GC, well
graded gravel-sand mixture with clay biner.)

0O:\Charls\UscsMODIFIED.wpd

RB&G ENGINEERING, INC. 2/5/99




200901.051 UVUPOPESCIENCEADD.GPJ US EVAL.GDT 12/2/09

DRILL HOLE LOG BORING NO. 09-1
PROJECT: UVU POPE SCIENCE BUILDING NEW ADDITION SHEET 1 OF 1
CLIENT: STATE OF UTAH DEPT. OF FACILITES CONSTRUCTION & MANAGEMENT PROJECT NUMBER: 200801.051
LOCATION: SEE SITE PLAN DATE STARTED: 10/29/09
DRILLING METHOD: 08-CME-55/N.W. CASINGTO 9' DATE COMPLETED: _10/29/09
DRILLER: T. KERN GROUND ELEVATION: ~103.0'*
DEPTH TO WATER - INITIAL: ¥ 16.0' AFTER 24 HOURS: ¥ N.M. LOGGED BY: M. HANSEN, J. BOONE
Sample —~| Atter. | Gradation |
-— - £s - k= E = oy St
E(Ig;t D(efsih § g €| see USCS Material Description SE 45 £ £ g § S E
= 12 £ Legend E‘Eég-ﬁgggg
i S| &2[o]|%|3
18(4,88,34)| SM | brown, moist, dense
91 221(7N SM brown, moist, loose SILTY SAND
] occasional gravelly layer
I 1118,6,8,(30) S brown, moist, med. dense 10.8 NP[11 |70 19
11{7.56,30)|  SM | brown, moist, med. dense
SILTY SAND
few clay lenses
R 15 (557,09 sm Do, Wiy ot
2
:' Y 18 32,37 ML brown, wet, Inose SANDY SILT 317 NPl o |45 55
L interbedded w/silty sand layers to 2"
11 thick
85— Tl
12 SANDY SILT
BEEN 2,3, ? : x i
| +k :I 181 3,.2,3.(7) ML brown, wet, lonse fevi Clay lensss 33.5 NPl o | 47| 53
80 — "y ———————————————————————————
[ 25_%_
1 / X 18| PUSPE | CL2 | bownveymostsot  LEAN CLAY W/SAND 873 [34.9 40 | 20 5
/ . vertical sand lenses & layers
- _y;‘
4 30 /// LEAN CLAY W/SAND
1 e 2%:‘3;;6) CL | brown verymoistson  Sand lenses
17 BOH
70 — 8 *Note: Elevation is assumed.

R B&(5

ENGINEERING, INC.

LEGEND:
DISTURBED SAMPLE

UNDISTURBED SAMPLE [)(| PUSHED (0

2,3,2 ==— Blow Count per 8"
0.45 -a————— Torvane (tsf)

OTHER TESTS

UC = Unconfined Compression
CT = Consolidation
DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
HYD = Hydrometer



200901.051 UVUPOPESCIENCEADD.GPJ US EVAL GDT 11/24/09

DRILL HOLE LOG BORING NO. 09-2
PROJECT: UVU POPE SCIENCE BUILDING NEW ADDITION SHEET 1 OF 2
CLIENT: STATE OF UTAH DEPT. OF FACILITES CONSTRUCTION & MANAGEMENT PROJECT NUMBER: 200901.051
LOCATION: SEE SITE PLAN DATE STARTED: 11/2/09
DRILLING METHOD: 08-CME-55/N.W. CASING TO 48.5' DATE COMPLETED: 11/2/09
DRILLER: T. KERN GROUND ELEVATION: ~88.0'*
DEPTH TO WATER - INITIAL: ¥ N.M. AFTER 24 HOURS: Y 8.6 /8.0'11/4 LOGGEDBY: K. MARTINEZ, J. BOONE
. Sample > 2 Atter. | Gradation @
2 ol2 2| SR ol <[ 8| B
"o P 2 [2lE] see Material Description 88|25 5| 2| 2|5 &
= |5 8| Legena | USCS 5 |=8|2|8| | 3|S| 8
= S|2|9|%|F
567,29)| SM | brown, moist, med.dense  Organics in top 4"
SILTY SAND
54,4,(18) SM brown, moist, med. dense Chem,
334,(15) | ML | brown, wet, med. dense SANDY SILT 31.9 NP| 0 |33]67
Pushed SM brown, wet
233,(11)|  SM | brown wet med.dense  SILTY SAND
clay lenses
2,2,2,(7) SM brown, wet, loose 336 NP| O | 58 | 42
012(5) | ML | brown, wet, soft SANDY SILT
slightly plastic
LEAN CLAY W/SAND
sand lenses
7 0.23 CL-1 | brown, wet,soft 89.5 32,0 |30 | 8 o
A Pushed SM brown, wel 26.6 NP| O | 58|42
SILTY SAND
: : 2’%’%’:58) CL Grown, wet, firm
vy ' LEAN CLAY W/SAND
sand Ienses & layers
0.40 CL-2 | brown, very moist, firm 94.1|29.4 |35 | 16 uc
T Pushed SM | brown, wet 222 NP| 0 | 51|49
SILTY SAND
e 1':5',45§9) CL | brown, wet, stf LEAN CLAY W/SAND
gek w | SANDY SILT
| rawn, wel 24.2 NP| D | 42 | 58
1 BE Pushed | S\  orown, wat 193] |NP| 0 [76]24
- 7 n / i 3,7.10,(19)] SM™ brown, wet, med, dense
0 “/ % SILTY SAND
- 45—}~ lay | &l
_ 47 14,14,12,(29) SM brown, wel, med. dense clay lenses & layers
1 ¥k
40 — =R | ] | e e e e e
- __/ /
- 50—k D1,7,15,(23
17 18 PLH 23 CLML | brown, wet very st SANDY SILTY CLAY 231 20| 4
i a0
B PBEE || | [T T SILTYSAND ~~~~ ~ 77777
clay lenses & layers
LEGEND: OTHER TESTS

RB&G

ENGINEERING, INC,

23,2 <=— Blow Count per 8"
DISTURBED SAMPLE [f§ 352 77— Blow Court pe

UNDISTURBED SAMPLE

PUSHED

0.45 ~a————Torvane (1sf)

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
HYD = Hydrometer



200801.051 UVUPOPESCIENCEADD.GPJ US EVAL.GDT 11/24/09

DRILL HOLE LOG BORING NO. 09-2
PROJECT: _UVU POPE SCIENCE BUILDING NEW ADDITION I SHEET 2 OF 2
CLIENT: STATE OF UTAH DEPT. OF FACILITES CONSTRUCTION & MANAGEMENT PROJECT NUMBER: 200901.051
LOCATION: SEE SITE PLAN DATE STARTED: 11/2/09
DRILLING METHOD: 08-CME-55/N.W. CASING TO 48.5' DATE COMPLETED: 11/2/09
DRILLER: T. KERN GROUND ELEVATION: ~88.0'*
DEPTH TO WATER - INITIAL: ¥ N.M. AFTER24HOURS: Y 86 /8.0'11/4 LOGGED BY: K. MARTINEZ, J. BOONE
? Sample 2 oF Atter’.< Gradat:nnﬁ 2
a5 . a 5Z| Bl 8l = = b
Clov. Depth| & /2| g Jscs Material Description 8%|25|5| 8 “;;- E2] 5
= clo| o L]
5 |F| §| Lesend § |*8|2|8|&| 5|88
Jln| O o
513,22,16,(39) SM , wal, di
9 it SILTY SAND
clay lenses & layers
520,15,(34) SM gray, wet, dense SILTY SAND 24.1 NP| 0 |64 |36
occasional clay lenses
2 5,3 1 ,30.{53] SP-SM gray, wet, very dense
SAND W/SILT
4,30,30,(55) SP-SM | gray, wet, very dense occasional clay lenses
1,15,26,(37) SP-SM | gray, wet, dense
30,42,47,(77) SM gray, wel, very dense 18.2 NP| O | 83|17
SILTY SAND
occasional clay lenses
30,31,26,(48) SM gray, wet, dense
713,14 (22 LEAN CLAY W/SAND
187, é( CL1 | gray, we, fim sand lenses & layers 35.0 [31) 14
) SAND W/SILT
30,37,35,(58) SP-SM | gray, wet, very dense clay lenses & layers to 0.5" thick
SILTY SAND _
10314058 SM il ol viry Garie clay lenses & layers to 0.5" thick
g - BOH
45 -
= - *Note: Elevation is assumed.
-1105 —
20—
LEGEND: OTHER TESTS .
RB 8 C G DISTURBED SAMPLE [l %52 = Plow Count pere” o~ 83§§3?3§?°§°'“p"’“'°"
DS = Direct Shear
UU = Unconsolidated, Undrained
T : S ks e
ENGIT\EERING P\ UNDISTURBED SAMPLE |)| PUSHED

0.45 ~«———-Torvane (tsf)



200801.051 UVUPOPESCIENCEADD.GPJ US EVAL.GODT 11/24/09

DRILL HOLE LOG BORING NO. 09-3
PROJECT: UVU POPE SCIENCE BUILDING NEW ADDITION SHEET 1 OF 1
CLIENT: STATE OF UTAH DEPT. OF FACILITES CONSTRUCTION & MANAGEMENT PROJECT NUMBER: 200901.051
LOCATION: SEE SITE PLAN DATE STARTED: 11/3/09
DRILLING METHOD: 08-CME-55/N.W. CASING TO 15' DATE COMPLETED: 11/3/09
DRILLER: T. KERN GROUND ELEVATION: ~103.0"'*
DEPTH TO WATER - INITIAL: ¥ 15.0' AFTER 24 HOURS: ¥ N.M. LOGGED BY: K. MARTINEZ, J. BOONE
= Sample ﬁ' Eg :lter; Eradatior:? %
=y i A c S N EECH e I
E('ft;" D?f%th § ol E| gee — Material Description SE 3§ £lE| g § = 5
pre=] 3 c o s _—
jlz'é Legend E‘ Ea'gggtﬁg g
SJln| O &
513,13,(55]  SM | brown, moist, med.dense ~ Or9@NICS in top 4"
SILTY SAND
occasional gravelly layer
L | brown, ist, very
5,21,28,(994) SM ﬁen‘:g R
JREE Pushed ML brown, moist 27.4 NP| 0 |28 |72
1 T SILT W/SAND
111 few clay lenses
2,3,5,(12) ML brown, wat, med. dense
Pushed SM brown, wet SILTY SAND 30.1 NP| 0 |58 (42
1,1,3,(5) SM brown, wel, loosa
123 | ML | brown, wet, loose
SANDY SILT
Pushed ML brown, wet
2220 | ¢ brown, very moist, sotto
ats . LEAN CLAY
'012'(& ) CL brown, very moist, firm sand lenses
Pashied | CL1 | brown, very moist, fim 89.5 [30.9 | 34 | 14 i
2'%’%’57) CL brawn, very moist, firm
LEAN CLAY W/SAND
sand lenses & layers
P%‘gd CL-1 | brown, very molst, fim 99.7 | 27.2 (31| 11 ic
s 2-‘51%93 CL brown, very molst, fim
- - BOH
% ] j *Note: Elevation is assumed.

LEGEND: OTHER TESTS

2,3,2 ~«———— Blow Count per 6" UC = Unconfined Compression
DISTURBED SAMPLE [ 772 Torvane (=) CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

ENGP\TEERING IN UNDISTURBED SAMPLE Y| PUSHED @ o 0 SiSremeter



200801.051 UVUPOPESCIENCEADD4.GPJ US EVAL.GDT 12/1/09

DRILL HOLE LOG BORING NO. 09-4
PROJECT: _UVU POPE SCIENCE BUILDING NEW ADDITION SHEET 1 OF 1
CLIENT: STATE OF UTAH DEPT. OF FACILITES CONSTRUCTION & MANAGEMENT PROJECT NUMBER: 200901.051
LOCATION: SEE SITE PLAN DATE STARTED: 11/3/09
DRILLING METHOD: 08-CME-55 TO 18' THEN 96-CME-55 / N.W. CASING TO 5' DATE COMPLETED: 11/24/09
DRILLER: T. KERN, K. CONLIN GROUND ELEVATION: ~88.0'*
DEPTH TO WATER - INITIAL: ¥ 8.4 AFTER24 HOURS: Y 8.1 LOGGED BY: K.M., J.O., J.B.
- Sample r 9 S Atter. Gradatior‘L ®
Elev. [Depth| & | |2 SHHEEEREE:
4 b £ * - BIRCE| E| 0| | ||~
® | @ |2 2 e LSeed s Material Description 8‘? 2 é’% J| £ 3 'E 3 E
SR8 -=en o |8|3|8|8|&|2| S
S|l © b
16 #,11,16,45]  SM | brown, moist, dense g,rE%’}‘gSA',’\} S"\";‘V',"GRAVE L
1712,12,10,(47) SM brown, moist, dense SILTY SAND
181244 (17) ML brown, rr]oist, med.
dense/stiff SANDY SILT
slightly plastic
13| Pushed | bown,welsot 86.3 306 | 26 | 2 &1
1512,5,3,(15) SM brown, wet, med. dense
15] 12207) |  SM | brown, wet loose SILTY SAND 314 NP| 0 | 52 | 48
17 4 . 18] 1,227) | ML | orown, wet, loose 343 NP| 0 | 39 | 61
1 FREL SANDY SILT
70 — i
N i G Rl :I 181 1,3,2,(8) brown, wet, loose
-1 20 -—'; .;; ___________________________
i d/./.;“ 1,2,2,(6) SANDY SILTY CLAY TO SANDY SILT
T ‘;j/' i RIK brown, e, sot slightly plastic, clay layers to 2" thick
es— x| | | L
i _74 » LEANCIAY
j brown, very moist, firm silt lenses
1 BT 18] 2.23,7) brown, wet, oose 28.3 NPl O | 7|03
4 FH SILT
. -+ ; " 5'%% 9) — occasional clay lenses
60 — - / 033 brawn, very moist, firm LEAN CLAY
- = silt lenses
1 .. % .Slitienses. .
% / 18 2'2’4358) brown, very molst, firm LEAN CLAY .
7 - 0.3 L NTHIORY many silt lenses & layers to 2" thick
55— LEAN CLAY W/SAND
A 2,34,(9 = & : .
- 1/ 18 05§) brown, very molst, stff occasional silt lenses
b IRl ham 087474 I [ I R (S,
- 1 /e 18 36,8 g4) brown, very moist, stiff
A LEAN CLAY W/SAND
50 — js many silt lenses & layers to 1" thick
-+ 40—/~ 18 48,7 %15) brown, moist, stiff
= N BOH
45 — 1 *Note: Elevation is assumed.

LEGEND:

OTHER TESTS

2,3,2 ~«—————— Blow Count per 6" UG = Unconfined Compression
DISTURBED SAMPLE 045 Torvane (tsF;) CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

ENGINEERING P\’ UNDISTURBED SAMPLE |)| PUSHED

HYD = Hydrometer

0.45 ~«—————Torvane (tsf)



200801.051 UVUPOPESCIENCEADD.GPJ US EVAL.GDT 11/24/08

DRILL HOLE LOG BORING NO. 09-5
PROJECT: UVU POPE SCIENCE BUILDING NEW ADDITION SHEET 1 OF 1
CLIENT: STATE OF UTAH DEPT. OF FACILITES CONSTRUCTION & MANAGEMENT PROJECT NUMBER: 200901.051
LOCATION: SEE SITE PLAN DATE STARTED: 11/3/09
DRILLING METHOD: 08-CME-55/N.W. CASING TO &' DATE COMPLETED: 11/3/09
DRILLER: T. KERN GROUND ELEVATION: ~88.0'*
DEPTH TO WATER - INITIAL: ¥ 8.5 AFTER 24 HOURS: ¥ 8.2 LOGGED BY: K. MARTINEZ, J. BOONE
- Sample ‘E' Eg ftter’.‘ Gradaiioi:? 2
- . . Ec|SS | E| 8| S| | & @
E('%" fo%th S |9/ €| see Uscs Material Description 3% § 5|5|2|E =l %
= 12 9 Legend 555‘3‘53523
- Zlg|6|0l2
Listaead s . Organics in top 4"
A5,14,( M brown, moist, very dense SILTY SAND
566/27)| ML | ownveymoisimed. g ANDY SILT 258| |NP| 0 |36|64
23,517 o SANDY SILT
0.0% ) ML brown, very moist, stiff slightly plastic
Pushed SM brown, wet 29.3 NP| 0 | 57 | 43
SILTY SAND
clay lenses
1,2,3,(9) SM brown, wet, loose 33.8 NP| O |61]39
12'2'(7) ML z:%wn, very moist, soft to SANDY SILT
slightly plastic
o'%t 12'55) CL brown, very molst, soft
LEAN CLAY W/SAND
sand lenses & layers
P‘ﬁ?d CL-1 | brown, moist, fim 98.9 [26.0|32| 12 uc
SANDY LEAN CLAY
sand lenses & layers
7’4&"4%1 0) CL brown, moist, firm
B = BOH
55 — - *Note: Elevation is assumed.
LEGEND: OTHER TESTS

R B&(4

ENGINEERING, INC.

DISTURBED SAMPLE

UNDISTURBED SAMPLE

PUSHED

2,3,2 <«— Blow Count per 6"
0.45 -«————— Torvane (isf)

0.45--«———Torvane (isf)

UC = Unconfined Compression
CT = Consolidation

DS = Direct Shear

UU = Unconsolidaled, Undrained
CU = Consolidated, Undrained
HYD = Hydrometer



200901.051 UVUPQPESCIENCEADD.GPJ US EVAL.GDT 11/24/09

DRILL HOLE LOG BORING NO. 09-6
PROJECT: UVU POPE SCIENCE BUILDING NEW ADDITION SHEET 1 OF 1
CLIENT: STATE OF UTAH DEPT. OF FACILITES CONSTRUCTION & MANAGEMENT PROJECT NUMBER: 200901.051
LOCATION: SEE SITE PLAN DATE STARTED: 11/3/09
DRILLING METHOD: 08-CME-55/N.W. CASING TO 5' DATE COMPLETED: 11/3/09
DRILLER: T. KERN GROUND ELEVATION: ~87.0'*
DEPTH TO WATER - INITIAL: ¥ 7.5 AFTER24 HOURS: ¥ 7.5 LOGGED BY: K. MARTINEZ, J. BOONE
Sample —| Atter. | Gradation
— c —— e I
E(I%" Dg‘t’}‘h 3 3 €l see | ,ses Material Description 8% ‘?gé é 2 % § P o
= ,.é Legend E 28 E-E E é g g
J|lan| o &
T I y _ Organics in top 4"
; 5,11,10,(45 SM brown, maist, dense SILTY SAND
446,23) ML | brown, very moist, med. 297 NP | 0 | 30 | 70 [Chem.
SANDY SILT
clay lenses
2,35,(17) ML brown, wet, med. dense
1,12(6) |  SM | brown, wet, loose SILTY SAND 305 NP| 1 | 66|33
T Pushed SANDY SILT cT
11 013 | ME | browmpetioon slightly plastic 836347 (28| 3 uc
77 LIRS0 R (-
17 22,6
A 2557 | oL [ bown.very moit LEAN CLAY W/SAND
S sand lenses & layers
IS PUSd | cLt | rown,very mois m 95.0 [ 267 | 29 | 11 e
" / SANDY LEAN CLAY
7 sand lenses & layers
_/ 18 3'3(’)'7(')%1 3) CL brown, very maist, soft
55— 4 BOH
= *Note: Elevation is assumed.
LEGEND: OTHER TESTS

R B&(

ENGINEERING, INC.

DISTURBED SAMPLE

UNDISTURBED SAMPLE

2,3,2 <+——— Blow Count per 6"
0.45 <-4—————— Torvane (tsf)

PUSHED
0.45 -«————Torvane (tsf)

UC = Uncenfined Compression
CT = Consolidalion

DS = Direct Shear

UU = Unconsolidated, Undrained
CU = Consolidated, Undrained
HYD = Hydrometer



DH_LOGVE UVUPOPESCIENCEADDZ.GPJ US EVAL.GDT 11/24/09

DRILL HOLE LOG BORING NO. 09-SBA-B1
PROJECT: _UVU - SCIENCE BUILDING ADDITION SHEET 1 OF 2
CLIENT: DFCM PROJECT NUMBER: 200901.022
LOCATION: SEE SITE PLAN DATE STARTED: 5/7/09
DRILLING METHOD: 96-CME-55/N.W. CASING TO 18.5' DATE COMPLETED: 5/7/09
DRILLER: T.KERN GROUND ELEVATION: ~88.0"
DEPTH TO WATER - INITIAL: ¥ 6.0' AFTER 24 HOURS: ¥ N.M. LOGGED BY: _C. SANBORN, J. BOONE
= Sample %‘ 9?:.?, ‘A-tter’.‘ Eradaﬂogg %
_— . e c w | B L ECN e IR
E{'%" Df‘f%‘h 3 |2/ E| see Material Description 8% §§ £l g SE 5 5
Z |3 ¢/ Legend | USCS > |=5|2| 4| 2| 28|a]| &
o al Olzl=s| 8| 8= O
SJla|lo o
57831 SM | brown,moist, dense Organics in top & 60| |NP| 8 46|46
425,(16)| SM | bownveymoistmed. - g)j TY SAND 207| |NP| 0 [6139
Pushed SM brown, wet 93.5 | 28.3 NP| 0 [55|45| UC
1 ’10'%8) CL brown, very moist, soft
Pushed | ¢L-2 | brown, moist im 86.5 342 | 39 | 19 &L
P%sggd CL brown, moist, firm
LEAN CLAY W/SAND
1'%:%'67) CL-1 brown, moist, firm silt lenses 3433512
Pl(.l)Sg;d CL-1 brown, maist, stiff 101.2/254 |26 | 8
3,3,7,(14 .
Y| e | bown, most fm LEAN CLAY W/SAND
sand layers to 1" thick
0.36 CL brown, molst, firm
Pushed SM  [bownwet SILTYSAND
3, 7086(19 CL brown, moist, stiff
LEAN CLAY W/SAND
numerous silt arjd/or sand lenses &
36,7 %15) oL = i layers to 1/2" thick
. . INTERBEDDED LEAN CLAY & SILTY
PLolsgéad CLSM ggv:g, moistiwet, stifffmed. SAND LAYERS 4"-8" THICK
B, 1301‘;&(28 CL,SM g;v;z. moistwet, stiff/imed.
__________ SANDW/SILT -~~~ 7
occasional clay lavers to 1 1/2" thick
LEGEND: OTHER TESTS .
RB&G PisruReEo s J 528 7SS
DS = Direct Shear
UU = Unconsolidated, Undrained
T i Cipd e
SHED -
NGIBEERING P\C UNDISTURBED SAMPLE [X| FUSHE Torvane (tsf)



DH_LOGVE UVUPOPESCIENCEADD2.GPJ US EVAL GDT 11/24/08

DRILL HOLE LOG BORING NO. 09-SBA-B1
PROJECT: UVU - SCIENCE BUILDING ADDITION SHEET 2 OF 2
CLIENT: DFCM PROJECT NUMBER: 200901.022
LOCATION: SEE SITE PLAN DATE STARTED: 5/7/09
DRILLING METHOD: 96-CME-55/N.W. CASING TO 18.5' DATE COMPLETED: 5/7/09
DRILLER: T. KERN GROUND ELEVATION: ~88.0"™
DEPTH TO WATER - INITIAL: ¥ 6.0 AFTER 24 HOURS: Y N.M. LOGGED BY: C. SANBORN, J. BOONE
Sample ~| Atter. | Gradation
Elev. [Deptn| & | | & %gig’g‘égaé’%
ov. |Dept| S 16| E| gee Material Description 88|25 5|2 B8 % &
@ ™| |85 3 | uscs > | 25| = 2128 8
.-ll-—&EQEn 5 8_§§9§g_0
S| e @
B I o 1 l 6 15.20.20.(4? SP-SM | gray, wet, dense
40 —
ad 50....
= i 1512,21,21,(45) SP-SM | trown, wet, dense
35 — -
— 55_
_ il 622,27,30,(59) SP-SM | gray, wel, very dense
b 7] SAND W/SILT
304 occasional clay layers to 1 1/2" thick
-1 60— L
- 5 ; :I 1815,17.14,(31) SP-SM | gray, wet, dense
25 — =
= 65_
20 — -
SP-SM , wel, med. dense
21,7,11,(17 3y
037( CL gray, moist, firm LEAN CLAY
————————— ~sandlenses
'1.37.39.(6? SP-SM | gray, wet, very dense SAND W/SILT
clay lenses
d A 173031,18,43) SP-SM | gy, wet, dense
i a BOH
§ -: : *Note: Elevation is assumed.
- 85._
0 — -
OTHER TESTS

LEGEND:

2,3,2 ~-—————— Blow Count per 6" UC = Unconfined Compression
DISTURBED SAMPLE [l 272 Torvane (teh CT = Consolidation
DS = Direct Shear
UU = Unconsolidated, Undrained
CU = Consolidated, Undrained

ENGINEERJNG;INQ UNDISTURBED SAMPLE )| PUSHED

HYD = Hydrometer

0.45 -«————Torvane (tsf)



Table 1

ENGINEERING, INC
SUMMARY OF TEST DATA
PROJECT UVU Pope Science Bldg. Addition  PROJECT 200901-05¢
LOCATION Orem, Utah - ~_ FEATURE Foundations -
bEPTH IN-PLACE UN%OHNJLNED ATTERBERG LIMITS MECHANICAL ANALYSIS U';'(':I'ED
HNO(;.E Ge:ég""‘vn i coTh:l;:ﬁ;g';VE uouo | pLastic | PuasTioiTY PERGENT F':ES‘ETE:’IN CLAssst":rlgl\ﬂION
R = el e e B el el R R W
09-1 6-7.5 10.8 NP 11 70 19 SM
15-16.5 31.7 NP 0 45 55 ML
20-21.5 335 NP 0 47 53 ML
25265 | 87.3 | 349 | uce897 | 40 | 20 20 CcL-2
09-2 6-7.5 31.9 NP 0 33 67 ML
12.5-14 336 NP 0 58 42 SM
20207 | 895 [ 320 | uc958 | 30 | 22 8 CL-1
20.7-21.5 26.6 NP 0 58 42 SM
30-30.7 | 941 | 294 | uc 1649 | 35 | 19 16 CL-2
30.7-31.5 22.2 NP 0 51 49 SM
4040.8 24.2 NP 0 42 58 ML
40.841.5 19.3 NP 0 76 24 SM
50-51.5 23.1 20 | 18 4 CL-ML
60-61.5 24.1 NP 0 64 36 SM
80-81.5 18.2 NP 0 83 17 SM
90-91.5 35.0 31 | 17 14 cL-1
09-3 10-11.5 27.4 NP 0 28 72 ML
18-19.5 30.1 NP 0 58 42 SM
30-31.5 | 89.5 | 30.9 | uc 1634 | 34 | 20 14 cL-1
40415 | 997 | 272 | uc 1488 | 31 | 20 11 cL1
094 9105 | 863 | 306 | uc672 | 26 | 24 2 ML
12-135 31.4 NP 0 52 48 SM
15-16.5 34.3 NP 0 39 61 ML
25-26.5 28.3 NP 0 7 93 ML
09-5 345 25.8 NP 0 36 64 ML
9-10.5 29.3 NP 0 57 43 SM
12-13.5 33.8 NP 0 61 39 SM
25265 | 98.9 | 26.0 | uc 1735 | 32 | 20 12 CL-1
09-6 3-4.5 29.7 NP 0 30 70 ML
9-10.5 30.5 NP 1 66 33 SM
12135 | 836 | 347 | uc612 | 28 | 25 3 ML
25265 [ 950 | 267 | uc 1663 | 29 | 18 11 CcL-1
pH | Resisiviy (n?gr;gfﬁy) (mzlljllf:-t:ry)
09-2 345 | 7.9 | s100 5.7 14
09-6 345 | 7.9 | 3450 14 35

NP=Non-Plastic H:\2009\051_UVU PopeScienceNewAdd\Lab Testing\Summary of Test Data



Void Ratio (e)
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ENGINEERING, INC.
CONSOLIDATION TEST RESULTS
.60 —
Figure No. _ Boring No. 09-1
Surface Elev. Depth Interval __25'-26.5'
Moisture Content___34.9 7 Dry Unit wt._ 87.3  Ibs./ft3 o—1 |
LL 40 Z PL 20 4 Pl 20 7 h“'"“‘“‘-———-__.
.50 Project: UVU Pope Science Building
P New Addition
Orem, Utah
40|
0.01 0.1 1.0 10

Pressure (tons/ft2)




Void Ratio (e)

Pressure

(tons/ft2)
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ENGINEERING, INC.
CONSOLIDATION TEST RESULTS “____“““-——-___
.70 =i =
Figure No. ________ Boring No. 09-2 *‘-—_N
Surface Elev. Depth Interval __20'-20.7"
Moisture Content__ 32.0 7 Dry Unit Wi _ 89.5  jbs./fts
LL 30 7 PL 22 Z Pl 8 7
.65 } UVU Pope Science Building '
Prolect New Addition
Orem, Ulah
.60
0.01 0.1 1.0 10




Void Ratio (&)
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ENGINEERING, INC. |
CONSOLIDATION TEST RESULTS

Figwe No. _ Boring No. 09-3 -

Surface Elev. Depth InterVGIM

Moisture Content___30.9 7 Dry Unit wi. _89.5 s/t

LL 34 % PL 20 Z Pl 14 P

. .. UVU Pope Science Building
Prolect New Addition
Orem, Utah

01 0.1 N

1.0




Void Ratio (e)
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ENGINEERING, INC., \
CONSOLIDATION TEST RESULTS \
.50 _
Figure No. Boring No. 09=5:
Surface Elev. _ Depth Interval _4Q'ﬂ'_
Moisture Content  27.2_7 Dry Unit Wt._ 99.7  ibs/fi .\
LL 31 7 PL 20 7 Pl n__ s =T '
45 ... UVU Pope Science Building .
Prolect New Addition
Orem, Utah
.40
0.01 0.1 1.0




Void Ratio (e)
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ENGINEERING, INC.

CONSOLIDATION TEST RESULTS

Figure No. Boring No. 09-4
Surface Elev. Depth Interval 9'-10.5'
Moisture Content___ 90.6 7 Dry unit wt. _ 84.9  ibs./fts
LL 26 7 P 24 7 Pl 2 7

Project:
foIeCt Mow Addition

Orem, Utah

UVU Pope Science Building

1.0




Void Ratio (&)
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ENGINEERING, INC.
CONSOLIDATION TEST RESULTS
.70 -
Figure No. ______ BoringMNo._____09-6
Surface Elev. Depth Interval 12'-13.5"
Moisture Content_ 34.7 7 Dry unit wt.__83.6 s
LL 28 7 PL 25 7 Pl 3 7
.60 Profect: UVU Pope Science Building -
VY New Addition
Orem, Ulah
.50 I
0.01 .1 1.0 10




(tons/ft?)
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ENGINEERING, INC., \
CONSOLIDATION TEST RESULTS \
60— - -
Figure No. ~ Boring No. 09-6 - |
Surface Elev. _ Depth InlervclM |
Moisture Content  26.7 7 Dry unit wt. _95.0  s./ie
LL 29 7 PL 18 % Pl 1 P
.55 . .. UVU Pope Science Building T
Prgigel: New Addition
Orem, Utah
.50 —
0.01 0.1 1.0 10
Pressure




