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March 29, 2012 
Chad Husband Construction Inc. 
c/o Mr. Richard Marshall 
875 South Chestnut Street 
Salt Lake City, Utah 84104 
 
IGES Project No. 01289-004 
 
Geotechnical Investigation 
Westinghouse Monopole 
10000 West 900 South 
South Ogden, Utah 
 
Mr. Marshall: 
 
As requested, Intermountain GeoEnvironmental Services, Inc. (IGES) has conducted a 
geotechnical investigation for the proposed new Century Link monopole (cell tower) to be 
constructed at the Westinghouse facility at 10000 West 900 South in South Ogden, Utah (See 
Figure A-1).  
 
Our understanding of the project is based on the Slab Foundation Layout by Valmont Microflect, 
dated February 1, 2012, and other information provided by the Client. We understand that a 100-
foot tall monopole will be constructed at Westinghouse’s Western Zirconium facility located 
west of South Ogden, Utah. The new monopole will be, in effect, a cell tower to accommodate 
internet access. Based on the plans provided, we understand that a conventional mat foundation 
is planned. The plans indicate that the mat foundation will have a maximum footprint of 14 
ft.x14 ft.; the bottom of the mat is shown as approximately 3.5 feet below grade (2-ft. thick slab 
with 1.5 ft. burial). According to the structural plans provided the foundation elements will be 
subjected to a vertical load of about 7.8 kips, a base moment 374 kip-ft, and a base shear of 5.5 
kips (factored loads). We understand that the referenced plans are preliminary, subject to 
revision based on the results of this geotechnical investigation.  

Subsurface Conditions 
As a part of this investigation, subsurface soil conditions were explored by drilling two hollow-
stem auger borings to a maximum depth of 20 feet below the existing surface. The approximate 
location of the borings is depicted on the Geotechnical Map, Figure A-2 in Appendix A. 
Subsurface soil conditions as encountered in the borings were logged at the time of our 
investigation by a member of our technical staff and are presented on the enclosed boring logs, 
Figures A-3 and A-4, in Appendix A. A Key to Soil Symbols and Terminology is presented on 
Figure A-5. 
 
The borings were advanced with the aid of a CME75 truck-mounted drill rig. Relatively 
‘undisturbed’ samples were obtained using a 2.5-inch I.D. Dames & Moore ring split spoon 
sampler. Bulk soil samples were also obtained using a Standard Penetration Test (SPT) split-
spoon sampler. The soils observed in the explorations were logged and classified in general 
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accordance with the Unified Soil Classification System (USCS). Classifications for the individual 
soil units are shown on the attached boring logs (Figures A-3 and A-4). The subsurface 
conditions encountered during our subsurface exploration are discussed below. 
 
Earth Materials: The site is currently overlain by approximately 3 inches of asphalt and between 
12 and 16 inches of road base. To a depth of about 15 feet, the pavement section is underlain by 
medium stiff Silty CLAY (CL-ML) and Lean CLAY (CL) with sand, grading to fine-grained 
Silty, Clayey SAND (SC-SM). Although much of the soil in the upper 15 feet classifies as 
granular (SC-SM), the fines fraction (silt, clay) is expected to dominate the soil’s behavioral 
(engineering) characteristics. Below 15 feet, we encountered granular soils that generally 
classified as either Silty SAND (SM) or Clayey SAND (SC). The sandy soils and clay below 10 
feet were generally blue-gray in color, suggesting an anaerobic depositional environment (i.e., 
undisturbed native soils). Fill soils were not identified; however, we cannot preclude the possible 
presence of undocumented fill.  
 
Groundwater: Groundwater was encountered at a depth of 11 feet below surface grade (surface 
of the asphalt). Since our subsurface exploration is limited it is not possible to ascertain whether 
the water observed is a locally perched groundwater condition or the regional piezometric 
groundwater surface; however, based on our experience in the area, the groundwater level 
observed is probably representative of the regional groundwater level. Due to the season of our 
investigation (late winter), groundwater levels are expected to be near their seasonal average. It 
is our experience that during snowmelt, runoff, irrigation on surrounding properties, high 
precipitation events, and other activities, the groundwater level can rise several feet. Fluctuations 
in the groundwater level should be expected over time.  
 
Strength of Earth Materials: A representative sample of the clayey soils encountered was tested 
to evaluate the inherent strength properties of site soils. An unconsolidated-undrained (UU) test 
(ASTM D2850) was completed on a relatively ‘undisturbed’ sample retrieved from a depth of 10 
feet. The test indicated the sample tested had an undrained shear strength (Su) of approximately 
2,500 psf (about half of the deviator stress at failure). The results of the UU test are presented in 
Appendix B.  
 
Compressible Soils: A consolidation test (ASTM D2435) was performed on a relatively 
‘undisturbed’ sample of native clay soil. The result of the test suggests that the native clay soils 
are highly over-consolidated (OCR~6.5), suggesting that moderate foundation loads (up to about 
2,000 psf) would result in minor consolidation settlement (i.e., applied loads would not exceed 
the estimated pre-consolidation stress). The results of the consolidation tests are presented in 
Appendix B. 

Faulting and Seismicity 
There are no known active faults that are mapped under the site (Black et al., 2003). The closest 
mapped active fault is the East Great Salt Lake Fault Zone (EGSLFZ), a series of east-dipping 
normal faults located approximately 17 km west of the site. Much of the EGSLFZ is located 
within the Great Salt Lake; as such, the location and displacement of the fault zone is largely 
based on seismic reflection data (Hecker, 1993). The EGSLFZ is estimated to have an average 
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slip rate of about 0.3-0.5mm/year. Although poorly understood, the EGSLFZ has been assigned a 
characteristic moment magnitude of 7.1 by the USGS (Promontory segment).  
 
The site is located approximately 24 km west of the main trace of the Brigham City segment of 
the Wasatch Fault Zone (WFZ) (Black et al. 2003). The WFZ is a series of normal faults that 
marks the eastern boundary of the Intermountain Seismic Belt (ISB) through northern and central 
Utah. The WFZ is comprised of five major north-south trending segments that extend southward 
from Brigham City to Nephi. The Brigham City segment is reported to be active and thought to 
have a mean return period of ~1,300 years (Black et al., 2003). Analyses of ground shaking 
hazard along the Wasatch Front suggests that the WFZ is the single greatest contributor to the 
seismic hazard in the Salt Lake City region. 
 
Seismic hazard maps depicting probabilistic ground motions and spectral response have been 
developed for the United States by the U.S. Geological Survey as part of NEHRP/NSHMP 
(Frankel et al, 1996). These maps have been incorporated into both NEHRP Recommended 
Provisions for Seismic Regulations for New Buildings and Other Structures (FEMA, 1997) and 
the International Building Code (IBC) (International Code Council, 2009). Spectral responses 
for the Maximum Considered Earthquake (MCE) are shown in the following table. These values 
generally correspond to a two percent probability of exceedance in 50 years (2PE50) for a “firm 
rock” site. To account for site effects, site coefficients which vary with the magnitude of spectral 
acceleration are used. Based on our field exploration, it is our opinion that this location is best 
described as a Site Class D. The spectral accelerations are calculated based on the site’s 
approximate central latitude and longitude of 41.2607˚ and -112.2313˚ respectively. Based on 
IBC, the site coefficients are Fa=1.165 and Fv= 1.741. From this procedure the peak ground 
acceleration (PGA) is estimated to be 0.391g. The MCE PGA and design response spectrum are 
presented in Appendix C on Figure C-1. 
 

MCE Seismic Response Spectrum Spectral Acceleration 
Values for IBC Site Class D a 

Site Location: 
Latitude = 41.2607 N 

Longitude = -112.2313 W 

Site Class D Site 
Coefficients: 
Fa = 1.165 
Fv = 1.741 

Spectral Period (sec) 
Response Spectrum 

Spectral Acceleration (g) 
0.2 0.838xFa =0.976 
1.0 0.330xFv = 0.574 

a IBC 1615.1.3 recommends scaling the MCE values by 2/3 to obtain 
the design spectral response acceleration values.   

 

Other Geologic Hazards 
Geologic hazards can be defined as naturally occurring geologic conditions or processes that 
could present a danger to human life and property. These hazards must be considered before 
development of critical facilities at the site. There are several hazards in addition to seismicity 
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and faulting that may be present at a site, and which should be considered in the design of 
habitable structures and other critical infrastructure. The hazards considered for this site include 
shallow groundwater and liquefaction. 
 
Liquefaction: Certain areas within the Intermountain region possess a potential for liquefaction 
during seismic events. Liquefaction is a phenomenon whereby loose, saturated, granular soil 
deposits lose a significant portion of their shear strength due to excess pore water pressure 
buildup resulting from dynamic loading, such as that caused by an earthquake. Among other 
effects, liquefaction can result in densification of such deposits causing settlements of overlying 
layers after an earthquake as excess pore water pressures are dissipated. The primary factors 
affecting liquefaction potential of a soil deposit are: (1) level and duration of seismic ground 
motions; (2) soil type and consistency; and (3) depth to groundwater. 
 
The tower site is underlain by at least 10 feet of clay, which is generally considered not 
susceptible to liquefaction. In addition, the tower will have a relatively small footprint (14’x14’ 
or less). As such, the potential for surface manifestation of liquefaction (sand boils, differential 
settlement) is considered low.   
 
Shallow Groundwater: At the project site groundwater was encountered at approximately 11 feet 
below existing site grade (surface of asphalt). Due to the season of our investigation we 
anticipate that these levels are at or near their seasonal average. The site is located within close 
proximity to The Great Salt Lake. Typical yearly fluctuations of the groundwater elevation could 
be on the order of 2-3 feet, depending on seasonal runoff and precipitation and changes in the 
elevation of the lake. In addition, local groundwater could be influenced by heavy watering of 
nearby agriculture. 
 

RECOMMENDATIONS 

Subgrade Preparation 
In consideration of the presence of potentially compressive clays and the relatively high moment 
applied at the base of the foundation, we recommend the foundation be underlain by a minimum 
of 18 inches of structural fill. The structural fill should extend a minimum of two feet beyond the 
foundation. Structural fill should consist of an A-1-a granular material or an approved 
equivalent, and should be placed and compacted in accordance with the recommendations 
contained in this letter-report.  

Structural Fill and Compaction 
All fill placed for the support of the tower foundation should consist of structural fill. Structural 
fill should be substantially free of vegetation and debris, and have a maximum particle size of 3 
inches in diameter. Structural fill should consist of imported A-1-a material. Material not 
meeting A-1-a specifications may be allowed (such as road base), subject to review and approval 
by IGES.  
 
All structural fill should be placed in maximum 6-inch loose lifts if compacted by small hand-
operated compaction equipment, maximum 8-inch loose lifts if compacted by light-duty rollers, 
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and maximum 10-inch loose lifts if compacted by heavy duty compaction equipment that is 
capable of efficiently compacting the entire thickness of the lift. Additional lift thickness may be 
allowed by IGES provided the Contractor can demonstrate sufficient compaction can be 
achieved with the equipment in use. Soils in compacted fills beneath the tower footing should be 
compacted to at least 95 percent of the maximum dry density as determined by ASTM D-1557. 
The moisture content should be at or slightly above the optimum moisture content for all 
structural fill. Any imported or locally borrowed fill materials should be approved by IGES prior 
to use.  
 
Prior to placing any fill, the excavation should be observed by IGES to confirm that unsuitable 
materials have been removed. Where particularly soft, wet, compressible, or otherwise 
deleterious earth materials are identified, such materials should be removed prior to placement of 
structural fill. However, maximum over-excavation need not exceed 3½ feet below the bottom of 
the foundation.  

Foundation Design 
Based on the presence of potentially compressive clays and a potentially high moment applied at 
the base of the foundation, we recommend that the footing for the proposed tower be founded on 
a minimum of 18 inches of structural fill. All fill beneath the foundations should consist of 
structural fill and should be placed and compacted in accordance with our recommendations 
contained in the previous sections of this letter.  
 
A conventional foundation, with maximum footprint of 14’x14’, constructed on a minimum of 
18 inches of structural fill, may be proportioned utilizing a maximum net allowable bearing 
pressure of 3,400 pounds per square foot (psf) and a Modulus of Subgrade Reaction of 200 
psi/inch. The net allowable bearing value presented above are for dead load plus live load 
conditions. For transient wind or seismic loads, the net allowable bearing can be increased by 
one-third (1/3) (note: for some tower structures, wind loads may not be considered transient – 
applicability should be determined by the Structural Engineer). The Structural Engineer should 
also verify that the net allowable bearing pressure presented herein is sufficient to resist non-
uniformly distributed bearing pressures resulting from anticipated eccentric loads. 
 
Lateral forces imposed upon conventional foundations due to wind or seismic forces may be 
resisted by the development of passive earth pressures and frictional resistance between the base 
of the footing and the supporting soils. In determining the frictional resistance against concrete, a 
coefficient of friction of 0.50 for granular structural fill should be used. For passive resistance, a 
lateral pressure coefficient (Kp) of 2.4 should be used (or an equivalent fluid density of 285 pcf). 
If passive resistance is calculated in conjunction with frictional resistance, the passive resistance 
should be reduced by ½. 
 
All foundations exposed to the full effects of frost should be established at a minimum depth of 
30 inches below the lowest adjacent final grade.  
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Settlement: Static settlement of a properly designed and constructed conventional foundation, 
founded as described above, are anticipated to be on the order of 1 inch or less. Differential 
settlement is expected to be less than 1/8 inch. 

Soil Corrosion Potential 
To evaluate the corrosion potential of concrete in contact with onsite native soil a representative 
soil sample was tested in our soils laboratory for soluble sulfate content. Laboratory test results 
indicate that the sample tested had a sulfate content of 84 ppm. Based on this result, the onsite 
native soils are expected to exhibit a low potential for sulfate attack to concrete. We anticipate 
that conventional Type I/II cement may be used for all concrete in contact with site soils. 
 
To evaluate the corrosion potential of ferrous metal in contact with onsite native soil, a 
representative soil sample was tested in our soils laboratory for soil resistivity (AASHTO T288), 
chloride content, and pH. The tests indicated that the onsite soil tested has minimum soil 
resistivity of 256 OHM-cm, a chloride content of 1,250 ppm, and a pH value of 7.7. Based on 
these results, the onsite native soil is considered severely corrosive to ferrous metal. 
Consideration should be given to retaining the services of a qualified corrosion engineer to 
provide an assessment of any metal that may be in contact with native soils. 

CLOSURE 
As with any geotechnical project of this nature, variations in subsurface conditions, both laterally 
and vertically, may exist that may not be discovered until actual construction. If subsurface 
conditions encountered during construction differ from those described in the above and used to 
develop our designs, IGES must be notified immediately in order to evaluate any changed 
conditions and their potential impacts on our designs. The designs developed and discussed in 
this document and the attached drawing and specifications were developed to meet the minimum 
standard of care for similar projects designed and constructed in the local area at the time which 
they were prepared. No other warrantee or guarantee, express or implied, is made. 
Recommendations made in this document are subject to change if revisions are made to the 
current project as planned. 
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We appreciate the opportunity to be of service on this project. Should you have any questions 
regarding the report or wish to discuss additional services, please contact the undersigned at your 
convenience (801) 748-4044. 
 
Sincerely, 
IGES, Inc.      Reviewed by: 

 
 
 
 
 
 
 

 
David A. Glass, P.E. Kent A. Hartley, P.E. 
Senior Geotechnical Engineer Principal 
 
Attachments: 
 
References 
 
Appendix A Figure A-1 – Site Vicinity Map 
 Figure A-2 – Geotechnical Map 
 Figures A-3, A-4 – Boring Logs 
 Figure A-5 – Key to Soil Symbols and Terminology 
 
Appendix B Summary of Laboratory Test Results 
  
Appendix C Figure C-1 – MCE PGA Design Response Spectra 
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Moisture Content and Unit Weight of Soil
(In General Accordance with ASTM D2937 and D2216) IGES 2004, 2012

Project:
No:

Location:
Date:

By:

Boring No. B-1 B-1
Sample:

Depth: 5' 10'
Sample height, H (in)

Sample diameter, D (in)
Sample volume, V (ft3)
Wt. rings + wet soil (g)

Wt. rings/tare (g)
Moist soil, Ws (g)

Moist unit wt., m (pcf)

Wet soil + tare (g) 437.20 581.20
Dry soil + tare (g) 399.13 508.22

Tare (g) 122.63 122.08

13.8 18.9

Entered by:___________
Reviewed:___________ Z:\PROJECTS\01289\004_Husband_WZ-Ogden\[MDv1.xls]1

BRR

Husband/Western Zirconium
01289-004
Western Zirconium Plant, Ogden
3/22/2012
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Liquid Limit, Plastic Limit, and Plasticity Index of Soils
(ASTM D4318) IGES 2004, 2012

Project: Boring No.:
No: Sample:

Location: Depth:
Date: Description:

By:
Preparation method:

Liquid limit test method:
Plastic Limit

Determination No 1 2
Wet Soil + Tare (g) 29.90 29.42
Dry Soil + Tare (g) 28.71 28.28

Moisture Loss (g) 1.19 1.14
Tare (g) 21.49 21.39

Dry Soil (g) 7.22 6.89
Moisture Content, w (%) 16.48 16.55

Liquid Limit
Determination No 1 2 3

Number of Drops, N 33 23 17
Wet Soil + Tare (g) 33.48 34.14 35.14
Dry Soil + Tare (g) 31.17 31.65 32.38

Moisture Loss (g) 2.31 2.49 2.76
Tare (g) 21.43 21.47 21.45

Dry Soil (g) 9.74 10.18 10.93
i ( )

Air Dry
Multipoint

B-1
 
5'
Brown silty clay

BRR

Husband/Western Zirconium 
01289-004
Western Zirconium Plant, Ogden
3/23/2012

Moisture Content, w (%) 23.72 24.46 25.25
One-Point LL (%) 24

Liquid Limit, LL (%)
Plastic Limit, PL (%)

Plasticity Index, PI (%)

Entered by:___________
Reviewed:___________ Z:\PROJECTS\01289\004_Husband_WZ-Ogden\[ALv1.xls]1
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Liquid Limit, Plastic Limit, and Plasticity Index of Soils
(ASTM D4318) IGES 2004, 2012

Project: Boring No.:
No: Sample:

Location: Depth:
Date: Description:

By:
Preparation method:

Liquid limit test method:
Plastic Limit

Determination No 1 2
Wet Soil + Tare (g) 29.32 28.00
Dry Soil + Tare (g) 28.03 26.99

Moisture Loss (g) 1.29 1.01
Tare (g) 21.10 21.42

Dry Soil (g) 6.93 5.57
Moisture Content, w (%) 18.61 18.13

Liquid Limit
Determination No 1 2 3

Number of Drops, N 33 27 20
Wet Soil + Tare (g) 34.41 33.60 33.07
Dry Soil + Tare (g) 32.04 31.26 30.80

Moisture Loss (g) 2.37 2.34 2.27
Tare (g) 21.40 21.20 21.33

Dry Soil (g) 10.64 10.06 9.47
i ( )

BRR

Husband/Western Zirconium 
01289-004
Western Zirconium Plant, Ogden
3/23/2012

B-1
 
10'
Brown silty clay

Air Dry
Multipoint

Moisture Content, w (%) 22.27 23.26 23.97
One-Point LL (%) 23 23

Liquid Limit, LL (%)
Plastic Limit, PL (%)

Plasticity Index, PI (%)

Entered by:___________
Reviewed:___________ Z:\PROJECTS\01289\004_Husband_WZ-Ogden\[ALv1.xls]2
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Liquid Limit, Plastic Limit, and Plasticity Index of Soils
(ASTM D4318) IGES 2004, 2012

Project: Boring No.:
No: Sample:

Location: Depth:
Date: Description:

By:
Preparation method:

Liquid limit test method:
Plastic Limit

Determination No 1 2
Wet Soil + Tare (g) 30.28 27.89
Dry Soil + Tare (g) 28.88 26.85

Moisture Loss (g) 1.40 1.04
Tare (g) 21.43 21.32

Dry Soil (g) 7.45 5.53
Moisture Content, w (%) 18.79 18.81

Liquid Limit
Determination No 1 2 3

Number of Drops, N 28 23 15
Wet Soil + Tare (g) 33.49 34.12 31.35
Dry Soil + Tare (g) 30.96 31.49 29.19

Moisture Loss (g) 2.53 2.63 2.16
Tare (g) 20.87 21.34 21.38

Dry Soil (g) 10.09 10.15 7.81
i ( )

Air Dry
Multipoint

B-2
 
10'
Grey/brown silty clay

BRR

Husband/Western Zirconium 
01289-004
Western Zirconium Plant, Ogden
3/23/2012

Moisture Content, w (%) 25.07 25.91 27.66
One-Point LL (%) 25 26

Liquid Limit, LL (%)
Plastic Limit, PL (%)

Plasticity Index, PI (%)

Entered by:___________
Reviewed:___________ Z:\PROJECTS\01289\004_Husband_WZ-Ogden\[ALv1.xls]3
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Amount of Material in Soil Finer than the No. 200 (75m) Sieve
(ASTM D1140) IGES 2010, 2012

Project:
No:

Location:
Date:

By:

Boring No. B-1 B-1
Sample

Depth 5' 10'
Split No No

Split Sieve*
Moist total sample wt. (g) 314.57 459.12
Moist coarse fraction (g)

Moist split fraction + tare (g)
Split fraction tare (g)
Dry split fraction (g)

Dry retained No. 200 + tare (g) 282.47 353.90
Wash tare (g) 122.63 122.08

No. 200 Dry wt. retained (g) 159.84 231.82
Split sieve* Dry wt. retained (g)

Dry total sample wt. (g) 276.50 386.14
Moist soil + tare (g)

Dry soil + tare (g)
Tare (g)

Moisture content (%)
Moist soil + tare (g) 437.20 581.20

Dry soil + tare (g) 399.13 508.22
Tare (g) 122.63 122.08

Moisture content (%) 13.77 18.90

42.2 40.0

Entered by:___________
Reviewed:___________ Z:\PROJECTS\01289\004_Husband_WZ-Ogden\[FINESv3.xls]1
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Husband/Western Zirconium
01289-004
Western Zirconium Plant, Ogden
3/22/2012
BRR
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One-Dimensional Consolidation Properties of Soils
(ASTM D2435 ) IGES 2008, 2012

Project: Boring No.:
No: Sample:

Location: Depth:
Date: Sample Description:

By: Engineering Classification:
Sample type:

Consolidometer No.: 1   
Test method: A Stress (psf) Dial (in.) 1-D v (%) Hc (in.) e

Inundation stress (psf), timing: Seating Beginning Seating 0.1539 0.00 0.6740 0.386
Specific gravity, Gs 2.65 Assumed 100 0.1538 -0.01 0.6741 0.386

200 0.1549 0.15 0.6730 0.384
400 0.1583 0.65 0.6696 0.377
800 0.1629 1.34 0.6650 0.367

Initial (o) Final (f) 1600 0.1681 2.11 0.6598 0.357
Sample height, H (in.) 0.674 0.6147 3200 0.1760 3.28 0.6519 0.340

Sample diameter, D (in.) 2.416 2.416 6400 0.1836 4.41 0.6443 0.325
Wt. rings + wet soil (g) 150.90 149.17 12800 0.1970 6.39 0.6309 0.297

Wt. rings/tare (g) 42.26 42.26 25600 0.2110 8.47 0.6169 0.269
Moist unit wt., m (pcf) 133.9 144.5 51200 0.2270 10.85 0.6009 0.236

Wet soil + tare (g) 541.35 25600 0.2259 10.68 0.6020 0.238
Dry soil + tare (g) 497.69 6400 0.2240 10.40 0.6039 0.242

Tare (g) 140.15 1600 0.2209 9.94 0.6070 0.248
Moisture content, w (%) 12.2 10.4 400 0.2132 8.80 0.6147 0.264

Dry unit wt., d (pcf) 119.4 130.9
Saturation 0.84 1.00

Husband/Western Zirconium B-2
01289-004  

*Note:  cv, cc, cr, and p' to be determined by 

BRR
Undisturbed-trimmed from ring

Western Zirconium Plant, Ogden 10'
3/26/2012 Brown clay

Not requested

Consolidation Measurements Soil properties from phase relations 'v (psf) v (%)
1-D Void Specific Gravity of Solids Gs 2.65 #N/A #N/A

Point Strain Ratio Final Strain f 8.80 #N/A
(%) e Moist mass before (g) MTo 108.6 #N/A

1 -0.01 #### Moist mass after (g) MTf 106.9 C or S % Stress avg
2 0.15 #### Dry mass (g) Md 96.8
3 0.65 #### Initial water content (%) wo 12.2
4 1.34 #### Final water content (%) wf 10.4
5 2.11 #### Initial Volume (cm3) V0 50.63
6 3.28 #### Final Volume (cm3) Vf 46.18
7 4.41 #### Initial dry density (g/cm3) di 1.91
8 6.39 #### Final dry density (g/cm3) df 2.10
9 8.47 #### Initial dry unit weight (pcf) d0 119.4

10 10.85 #### Final dry unit weight (pcf) df 130.9
11 10.68 #### Area of Sample (cm2) A 29.58
12 10.40 #### Volume of Solids (cm3) VS 36.53
13 9.94 #### Equivalent Ht. of solids (cm) HS 1.24
14 8.80 #### Initial Ht. of Specimen (cm) H0 1.71
15 #N/A #### Final Ht. of specimen (cm) Hf 1.56
16 #N/A #### Void ratio before e0 0.386
17 #N/A #### Void ratio after ef 0.264
18 #N/A #### Initial saturation (%) S0 0.84

Final saturation (%) Sf 1.05

Comments:

Entered:

Specimen swelled upon inundation and at the 100 psf loading.

v c r p y
Geotechnical Engineer.
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Reviewed: Z:\PROJECTS\01289\004_Husband_WZ-Ogden\[CONSOLv2.xls]1



Unconsolidated-Undrained Triaxial Compression Test on Cohesive Soils
(ASTM D2850) IGES 2005, 2012

Project: Boring No.:
No: Sample:

Location: Depth:
Date: Sample Description:

By: Sample type:

Sample height, H (in.) 4.977   
Sample diameter, D (in.) 2.412

Sample volume, V (ft3) 0.0132 Wet soil + tare (g) 541.35
Wt. rings + wet soil (g) 836.82 Dry soil + tare (g) 497.69

Wt. rings/tare (g) 0.00 Tare (g) 140.15
Moist soil, Ws (g) 836.82 Moisture content, w (%) 12.2

Moist unit wt., m (pcf) 140.2 Confining stress,3 (psf) 1200
Dry unit wt., d (pcf) 124.9 Shear rate (in/min) 0.0149

Axial d Q Strain at failure, f (%) 10.45
Strain 1-3 1/2 d Deviator stress at failure, 1-3)f (psf) 5042
(%) (psf) (psf) Shear stress at failure, qf = 1-3)f/2 (psf) 2521
0.00 0.0 0.0
0.05 134.2 67.1
0.10 234.6 117.3
0.15 322.3 161.2
0.20 401.6 200.8
0.25 464.1 232.0
0.30 534.8 267.4 Maximum data point 39
0.35 605.4 302.7 Strain at max deviator stress 10.45
0.40 663.5 331.7 Max deviator stress 5041.55
0.45 725.6 362.8 Max shear stress 2520.775
0.70 1002.0 501.0
0.95 1272.9 636.4
1.20 1521.6 760.8
1.45 1752.4 876.2
1.70 1969.7 984.8

Western Zirconium Plant, Ogden 10'
3/21/2012 Brown clay with gravel

Husband/Western Zirconium B-2
01289-004  

NB Undisturbed

5042

5000

6000

1.95 2173.4 1086.7
2.20 2371.9 1185.9
2.45 2557.2 1278.6
2.70 2737.3 1368.6
2.95 2908.4 1454.2
3.20 3066.2 1533.1
3.45 3227.3 1613.6
3.70 3371.3 1685.6
3.95 3506.4 1753.2
4.20 3644.8 1822.4
4.45 3762.4 1881.2
4.70 3883.2 1941.6
4.95 3991.5 1995.7
5.45 4198.0 2099.0
5.95 4386.3 2193.1
6.45 4544.8 2272.4
6.95 4670.1 2335.0
7.45 4743.1 2371.5
7.95 4807.2 2403.6
8.45 4874.3 2437.1
8.95 4928.8 2464.4
9.45 4970.9 2485.4
9.95 5016.0 2508.0
10.45 5041.6 2520.8
10.95 5014.0 2507.0
11.45 5016.3 2508.1
11.95 5021.7 2510.8
12.45 5001.1 2500.5
12.95 4991.3 2495.6
13.45 4977.5 2488.7
13.95 4970.8 2485.4
14.45 4960.3 2480.1
14.95 4949.4 2474.7
15.45 4945.4 2472.7
15.95 4941.0 2470.5
16.45 4943.5 2471.7
16.95 4931.5 2465.7
17.45 4919.2 2459.6
17.95 4803.3 2401.6
18.45 4897.4 2448.7
18.95 4898.0 2449.0
19.45 4894.8 2447.4
19.95 4891.2 2445.6
20.45 4897.3 2448.6

Z:\PROJECTS\01289\004_Husband_WZ-Ogden\[UUv1.xls]1Reviewed:___________

Entered by:___________
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SITE GROUND MOTION [IBC SECTION 1613]

Project: Husband/Westinghouse Number: 01289-004
Latitude = 41.2607 Date: 3/15/12
Logitude = -112.2313 By: DAG

Ss = 0.838 (g) The mapped spectral accleration for short periods [1613.5]
S1 = 0.330 (g) The mapped spectral accleration for a 1-second period

Site Class = D Table 16.13.5.2
Fa = 1.16 Table 1613.5.3(1)
Fv = 1.74 Table 1613.5.3(2)

SMS = 0.976 SMS = Fa*Ss *The maximum considered E.Q. spectral resonse accelerations
SM1 = 0.574 SM1 = Fv*S1   for short and 1-second periods [1613.5.3]

MCE/PGA = 0.390 0.4*SMS [In accordance with 1802.2.7 ]

SDS = 0.651 SDS = 2/3*SMS *The design spectral response acceleration 
SD1 = 0.383 SD1 = 2/3*SM1    at short and 1-second periods

T0 = 0.118 T0 = 0.2*SD1/SDS

Ts = 0.588 Ts = SD1/SDS

ΔT = 0.1 Time step for diagram

T Sa Sa (MCE)
(sec) (g) (g)

0 0.26 0.39
0.12 0.65 0.98
0.59 0.65 0.98
0.69 0.56 0.83
0.79 0.49 0.73
0.89 0.43 0.65
0.99 0.39 0.58
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