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4.0 SOIL AND GROUNDWATER CONDITIONS 

4.1 General 

The following soil descriptions include the USCS symbol where applicable. Appendix A contains 
the soil boring and test pit logs for reference to the vertical extents of the materials encountered at 
each location. Figure 3, the Site Plan shows the locations of our boring and test pit explorations.  

4.2 Soil Conditions 

According to data from the Soil Survey of Carson City Area, Nevada accessed on January 15, 
2015, (http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm.) the surface soils are entirely 
mapped “Urban Land (Unit 71).”  This simply means that they are in an entirely developed area 
and not mapped.  

Near surface soil conditions on the site consist of sands directly below the asphalt paving 
underlain by multiple thin layers of clayey sand, silty sand and sandy clay extending to 
approximately five to eight feet across the site. The CPT logs in Appendix A show very well the 
highly variable range of soils in this interval. The finer grained clayey soils are frost susceptible; 
provide poor foundation or pavement support. 

Findings from the borings indicate that the deeper alluvial soils consist of interbedded poorly 
graded sand (SP), silty sand (SM), sand and clayey sand (SC). These deposits are thinly bedded 
(2 to 6 inches) in some depth intervals to several feet at greater depths. Overall, the deeper 
alluvial deposits are medium dense to very dense. 

4.3 Groundwater 

Groundwater depths within the downtown area have been mapped on the Carson City Quadrangle 
by Katzer, 1980. Mapping shows the groundwater surface to be from approximately 10 to 20 feet 
below the existing surface. Groundwater depths are known to increase from northwest to 
southeast.  

Groundwater depth in our soil borings (BH-1 through BH-10) ranged from approximately 16 to 
25 feet. The groundwater in this interval is “perched” in the form of sand aquifers ranging from a 
few inches to approximately 10 feet and confined by clayey sands to clays. The groundwater 
depths dropped to 30 or more feet below the surface at the time of completion of some of the 
borings further indicating the perched nature of the shallow aquifer. 

Review of the General Groundwater Map of the Carson City Quadrangle indicates groundwater 
levels of 20 to 30 feet below existing grade for the May to June 1976 period.  Variations in 
rainfall, snowmelt, temperature, and other factors can cause fluctuations in the level of 
groundwater. Groundwater flow in the project site area is generally to the southeast toward the 
Carson River.   

http://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm
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4.4 Field and Laboratory Test Results 

Laboratory tests are in general conformance with accepted test methods of the American Society 
for Testing and Materials (ASTM).  Appendix B presents moisture content, unit weight, grain-
size distribution, direct shear, and Atterberg limit results.  Moisture content, dry density, and fines 
content (percent passing #200 sieve) are also on the test pit and boring logs. 

The types and numbers of the tests performed are summarized in Table 4.4: 

Test Procedure Number of Tests 

Moisture Content ASTM D 2216 60 

Unit Weight ASTM D 2937 47 

Grain Size Analysis ASTM D 422 60 

Direct Shear ASTM D 6528 3 

# 200 Wash ASTM D 1140 60 

pH, Chloride, Sulfate CAL 643, CAL 422 3 

R-value ASTM D2844 1 

Atterberg Limits ASTM D 4318 5 

 

5.0 GEOLOGIC HAZARDS 

5.1 Faulting 

The Carson City is located near active faults, which are capable of producing significant ground 
motions due to seismic events. Figure 4, the Fault Map for the site vicinity shows the distribution 
of active faults in the area. Based on the U.S. Geological Survey, 2008 Quaternary fault and fold 
database for the United States (http//earthquake.usgs.gov/regional/qfaults), Faults considered 
active for the type of development planned are located near the project site. The nearest faults to 
the site are located approximately one quarter mile northeast and one mile northwest of the site. 
However, for design purposes the Carson City fault should be considered. The Carson City fault 
located approximately one and one half mile west of the site (as shown on Figure 4) is actually a 
series of sub parallel fault segments referred to by geologists as a “distributed” fault zone.  The 
Carson City fault is considered by the Nevada Bureau of Mines and Geology to be capable of a 
Richter Magnitude earthquake of approximately 7.3.   

Site-specific fault studies performed by Nevada Bureau of Mines and Geology and local 
geotechnical consultants indicate that segments of the Carson City fault have experienced 
Holocene displacements and thus are therefore active for residential and commercial type 
developments. Where faults are located near structures, the standard of practice in Northern 
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Nevada is to offset the structures at least 50 feet each side of the fault. No faults are known on or 
directly adjacent to the project site. 

5.2 Seismicity  

The Nevada Bureau of Mines has evaluated faulting along the Carson Range and Geology to be 
capable of producing earthquake Richter Magnitudes of approximately 7.3 with peak ground 
accelerations of approximately 2.0g. These values are equivalent to Modified Mercalli Intensities 
of X (ten) or greater. The seismic risk at the site is not significantly greater than that of the 
surrounding developments and the Carson City area in general. We recommend that seismic 
design of the structures be in accordance with the latest version of the International Building 
Code (IBC) and the American Society of Civil Engineers (ASCE) Standard 7-10.  Site-specific 
acceleration information presented in Table 5.2 below is from the USGS Earthquake Hazards 
Program website (http://earthquake.usgs.gov/designmaps/us/application.php) which reflects the 
2012 version of the IBC as well as the ASCE Standard.  Seismic design information from the 
USGS website is as follows:  

Parameter Factors IBC Reference 

Site Class E* Table 20.3-1 

Spectral Acceleration Ss = 2.369 
S1= 0.855* 

Figure 22-1 
Figure 22-2 

Seismic Coefficient, Fa Fa = 0.900 Table 11.4-1 
Seismic Coefficient, Fv Fv = 2.400 Table 11.4-2 

Adjusted Spectral Response, SMS, SMl 
SMS = 2.132 
SMl = 2.052 

Equation 11.4-1 
Equation 11.4-2 

Design Spectral Acceleration, SDS, SD1 
SDS = 1.421 
SD1 = 1.368 

Equation 11.4-3 
Equation 11.4-4 

 * ASCE 7-10 requires all sites with S1 accelerations over 0.75g to be designed for Site Class E. 

5.3 Liquefaction  

Strong vibratory motions such as those generated by earthquakes may cause liquefaction of 
granular soils. Soils that are highly susceptible to liquefaction are loose, granular and saturated. 
Liquefaction of soils may cause surface distress, loss of bearing capacity, and settlement of 
structures. Liquefaction generally is restricted to within 50 feet of the surface due to confining 
pressures.  

The subject property exhibits some subsurface geologic conditions that indicate susceptibility to 
liquefaction including relatively low blow counts and high groundwater. Specifically, the thin, 
loose to medium dense, saturated sandy soil layers found from approximately 16 to 30 feet below 
the surface. Based on the high density of soils overlying these sand layers and cohesive 
intervening layers in our opinion the risk of significant liquefaction and related settlement is low 

http://earthquake.usgs.gov/designmaps/us/application.php
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over the majority of the site. The exception to this is the area designated for Buildings D and C. 
Thin liquefiable layers are present for which we calculated 2 to 5 inches of potential settlement 
during a design event. Preliminary mitigation measures for these buildings are provided in 
Section 6.0. The results of our liquefaction analyses are included in Appendix C.  

Surface manifestations such as sand boils and ground fissures can occur in association with 
liquefaction. However, using the methodology of Ishihara (1985) the potential for surface 
manifestations to occur in the project area is low. 

Lateral spreading is a ground-failure phenomenon that can also occur in association with 
liquefaction, whereby lateral displacements occur at the ground surface. Conditions required for 
lateral spreading include gently sloping terrain, and in particular, where a “free-face” (such as a 
creek bank) is nearby.  Based on our review of the site topography and depth to the liquefiable 
layers, the potential for lateral spreading to occur is low. 

5.4 Landslides and Slope Stability 

Topographically, the site is relatively flat. No landslides features are present at the site or on 
adjacent properties that may affect the site, and we do not consider the potential for landsliding to 
be a hazard to this project.  

5.5 Expansive Soil 

No highly expansive soils were identified on the site during our investigation.  Clayey sand (SC) 
with a low to moderate expansive potential were encountered at varied depths during our 
borehole and Cone Penetration Testing. Due to the thin random nature of these layers we 
recommend overexcavating beneath footings and floor slabs a minimum of 24 inches and 
replacement with structural fill to provide uniform support and reduce the potential for 
differential settlements. 

5.6 Flood and Debris Flow Hazards 

Review of the FIRM map 3200010092F issued on February 19, 2015 indicates that the site is 
located within areas outside the 0.2 percent annual chance of flooding. Figure 5 shows the FIRM 
mapping for the area of the site.  
 

6.0 CONCLUSIONS AND RECOMMENDATIONS 

Our conclusions and recommendations, based on our investigation conducted in January and 
February of 2015 follow: 
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6.1 General 

6.1.1 Based on the results of our investigation, the proposed development of the site for the 
proposed structures and parking areas is feasible from a geotechnical perspective, 
provided the recommendations presented herein are implemented in the design and 
construction of the project.  

6.1.2 Groundwater was present at depths of approximately 16 to 26 feet at the time of 
exploration. Groundwater is not anticipated to adversely affect grading or utility 
installation operations in the near future. Nevada is in an extended draught and conditions 
can change rapidly if normal precipitation returns. Based on soil mottling groundwater 
levels may rise to as little as 12 feet below the existing surface. We recommend potholing 
of the site prior to bidding each phase of construction if more normal wetter conditions 
should occur.  

6.1.3 Seismic concerns for the site are not unusual for this portion of Carson City. Deep 
foundations may be required for the areas of the site where settlement from significant 
liquefaction potential has been identified or where large structural loads may require 
additional support (such as elevator shafts or column support for large building spans).  

6.1.4 Soil Conservation Service data and our local experience indicate that site soils are not 
aggressive for either Type II or Type IP concrete. However, site soils are moderately 
aggressive (corrosive) to very aggressive for uncoated steel.  The project structural 
engineer should consider the use of coatings or other cathodic protection where uncoated 
steel may be in contact with saturated or very moist soils.   

6.2 Seismic Design Criteria  

6.2.1 The site is located near faults capable of generating strong seismic shaking during the life 
of the project.  

6.2.2 The site is Site Class D or “stiff soil profile” as defined by the 2012 IBC and as indicated 
by the blow counts obtained during our investigation.  

6.2.3 Structures should be designed in accordance with 2012 IBC Seismic requirements. 
Seismic design criteria obtained in accordance with the 2012 IBC/ASCE 7-10 are 
presented in Section 5.2 of this report.   

6.2.4  Liquefaction at the site is possible but at depths and in thin layers that are not continuous 
across the site.  Total liquefaction settlement is estimated to range from one to three 
inches in the area of Building C and Building D. Liquefaction induced settlement on the 
other building sites is estimated to be less than two-inches.  Differential liquefaction 
settlement is commonly assumed one-half to two-thirds of the total liquefaction 
settlement. This predicted liquefaction settlement is relatively minor, and in our opinion, 
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can be mitigated on Building C and Building D through the use of reinforced mat 
foundations, deep foundations or soil improvement or reinforcement. These estimates 
may overstate the differential settlement since some of the suspect layers are 
discontinuous across the project area. 

6.3 Soil Handling, Excavation and Grading  

6.3.1 A preconstruction conference should be held at the site prior to the beginning of grading 
operations with the owner, contractor, civil engineer and geotechnical engineer in 
attendance. Clearing and grubbing, soil handling, and grading requirements can be 
discussed at that time. Potholing of the site should be conducted prior to the 
preconstruction conference to ensure an understanding the impacts that imported 
uncontrolled fill and wet soils may have to the proposed construction process.  

6.3.2 In our opinion, grading and excavations will require light to moderate effort with 
conventional heavy-duty grading/excavation equipment.  

6.3.3 Near surface native soils are not anticipated to be suitable for re-use as engineered fill or 
utility trench backfill due to the amount of cohesive fines in the random thin clayey sand 
and sandy silts layers. The CPT test data included in Appendix A best illustrates the 
distribution of these layers.  

6.3.4 Imported structural fill material should meet the Standard Specifications for Public 
Works specifications (304.03). Structural fill is defined herein as all fill placed within 
two feet of foundations and all fill placed beneath pavement and flatwork sections. 
Import structural fill material should be sampled and approved by us prior to its 
transportation to the site. 

6.3.5 Temporary excavations, such as utility trench sidewalls excavated within undisturbed, 
unsaturated native soils or structural fill should remain near-vertical to depths of five feet. 
Some minor sloughing should be expected within some of the cleaner sand lenses or 
during periods of high precipitation. On-site imported or native soils and structural fill 
soils should be considered Type C by OSHA Standards in light of their sandy, locally 
cohesionless nature.  It is the contractor’s responsibility to provide sufficient and safe 
excavation support per OSHA Standards as well as protecting nearby utilities, structures, 
and other improvements, which may be damaged by earth movements. 

6.3.6 Earthwork operations should be observed and compacted fill tested by our representative. 

6.3.7 All references to relative compaction and optimum moisture content in this report are 
based on the ASTM D1557-02 Test Procedure. 

6.3.8 During or immediately following wet weather, the near-surface soil or the bottom of 
overexcavated areas may deflect or pump under heavy equipment loads. Yielding soil 
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conditions can typically be stabilized using one of the methods listed below. However, 
soil conditions and mitigation methods should be reviewed and approved by us when 
encountered. 

 Option 1. Deeply scarify (10 to 12 inches) allow to air dry to near optimum 
moisture content and re-compact. 

 Option 2. Remove unstable (wet) soils to a firm base and allow the wet subgrade 
soil to dry to near optimum moisture content and re-compact. Replace the removed 
soils with drier soil meeting the structural fill specifications. 

 Other stabilization alternatives may be appropriate depending on the situation. 
Consultation with us is crucial for expedient and appropriate mitigation. 

6.4 Building Pad and Parking Lot Preparation and Fill Placement 

6.4.1 For the purposes of this report, structural building pad areas extend a minimum of five 
feet beyond the outside dimensions of the building. 

6.4.2 Soils utilized as fill within the building, flatwork, and parking areas should meet the 
Standard Specifications for Public Works Construction minimum requirements for 
structural fill.   

6.4.3 Prior to fill placement, exposed surfaces should be scarified at least 8 inches, moisture-
conditioned to near optimum moisture content, and compacted to at least 90% relative 
compaction.  

6.4.4 Structural fill should be placed in thin lifts (uncompacted thickness of 8 inches or less), 
moisture-conditioned to near optimum moisture content, and compacted to at least 90% 
relative compaction prior to placement of the next lift. Thicker lifts may be allowed by 
the project geotechnical engineer, depending on the type of equipment and number of 
passes. 

6.5 Treatment of Cut-Fill Transitions 

6.5.1 Conventional spread footings for the proposed buildings should bear on structural fill, not 
a combination of the two materials. While information with respect to the finish grades 
and finish floor elevations are not currently available, we anticipate that cut fill 
transitions will not occur beneath the structures due to the flat lying topography of the 
site.  

6.6 Foundation Design Criteria 

At the time of this report, no information on structural systems was available and therefore these 
recommendations should be considered preliminary.  
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6.6.1 Conventional foundations should consist of continuous perimeter strip (or spread) 
footings and isolated interior spread footings. Minimum strip footing width should not be 
less than 15 inches; isolated spread footings should be at least 24 inches square.  

6.6.2 Perimeter continuous footings should extend at least 24 inches below lowest adjacent 
exterior grade bearing on a minimum of 24 inches of structural fill. Interior footings 
should extend at least 12 inches below lowest adjacent grade. These embedment 
recommendations are crucial for frost protection, minimizing surface water intrusion, to 
develop bearing capacity, and to provide lateral force resistance. Final surface grading 
should provide for positive drainage away from the structure per the 2012 IBC. Footing 
and retaining wall foundation backfill should be compacted to at least 90% relative 
compaction.  

6.6.3 It is assumed that based on the size and height of buildings considered that large column 
footing will be necessary to support typical loads. Column footings extending at least 
thirty inches below grade and confined on all sides may be designed based on an 
allowable bearing pressure of 5,000 psf.  

6.6.4 Shallow perimeter foundations proportioned as recommended above may be designed for 
allowable soil bearing pressures of 2,500 psf when founded on compacted structural fill.  

6.6.5 All allowable bearing values may be increased by one-third when considering transient 
loading due to wind or seismic forces. 

6.6.6 Adjacent utilities should not be constructed in the zone of influence parallel to footings. 
The zone of influence may be taken to be the area beneath the footing and within a 1:1 
plane extending out and down from the bottom of the footing. Utility penetrations into 
the building envelope should be made perpendicular to the building stem wall if possible.  

6.6.7 Post-construction total and differential settlements under static loading conditions are 
estimated to be less than 1 inch and 3/4 inch respectively.   

6.6.8 The passive pressure used to resist lateral movement of conventional footings may be 
assumed to be equal to a fluid weighing 300 pounds per cubic foot (pcf). The coefficient 
of friction to resist sliding is 0.35 for concrete against structural fill soils. Combined 
passive resistance and friction may be utilized for design provided that the frictional 
resistance is reduced by 20%. For shallow footings near the ground surface (if any), the 
upper 10 inches of exterior embedment should not be included in calculations for 
resistance to lateral loads.  

6.6.9 Foundation reinforcement should be designed by the project structural engineer.  

6.6.10 Should deep foundations be considered recommendations can be provided when loading 
conditions are known. We would recommend consideration of rammed aggregate piers or 
vibration compacted stone columns. These types of foundations are well suited to the 
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types of loads generally associated with the size of buildings considered. Target depths 
for these foundation would range from approximately 25 to 35 feet below the existing 
surface. Typical allowable bearing values on these types of foundation are in the range of 
6,000 psf. If driven piles are necessary target depths for tip elevations would range from 
35 to 45 feet below the existing surface.  

6.7 Retaining Wall Recommendations 

6.7.1 At the time of this report, we are not aware of any need for retaining walls on the project. 
Should short (less than 8 foot) retaining walls be necessary the following values are 
provided assuming level backfill (grade) behind the top of the wall. Should any 
conditions requiring either taller walls or walls with inclined slopes above them, we 
should be contacted to provide additional recommendations. 

6.7.2 For design purposes, the soil pressure exerted against a wall may be assumed to be equal 
to the pressure exerted by an equivalent fluid. The unit weight of this equivalent fluid 
would depend on the actual design conditions.  The following values are presented for the 
design of retaining walls or structures with level backfill conditions, such as that 
associated with the half-basements and site walls. Should different backfill configurations 
or surcharges be anticipated, our office should be contacted for supplemental 
recommendations.   

LATERAL EARTH PRESSURES –LEVEL BACKFILL 
(assuming no hydrostatic pressure) 

Condition Equivalent Fluid Pressure (pcf) 

Active Lateral Earth Pressure 40 
Passive Lateral Earth Pressure 350 
At-Rest Lateral Earth Pressure 60 

 

6.7.3 Positive drainage is essential behind any earth retaining structure to prevent the backfill 
from becoming saturated. Saturated backfill can result in significant (a factor of 2 or 
more) increases in the lateral wall pressures above the previously recommended values. 
Under such high water conditions, this could result in hydrostatic pressures on retaining 
walls if backdrainage is not provided as outlined herein.   

6.7.4 Positive drainage for retaining walls should consist of a vertical layer of permeable 
material (minimum 12 inches wide) positioned between the retaining wall and the soil 
backfill. A minimum 3-inch diameter perforated pipe backdrain should be installed as 
low as possible around the retaining walls, with gravity flow outletting (minimum 1%) 
provided to an appropriate sump location.   
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6.7.5 The permeable material may be composed of a composite drainage fabric, or a natural 
permeable material, such as coarse sand or pea gravel at least 12 inches in thickness, with 
a synthetic, geotextile filter fabric between it and the soil backfill. The perforated pipe 
should also be wrapped within the filter fabric and permeable material.  The permeable 
material should be continued to within 18 inches of the finish grade behind the wall.  The 
uppermost section of backfill may be comprised of non-expansive on-site materials.   

6.7.6 At a minimum, damp-proofing measures should be included for those retaining walls 
associated with buildings to minimize the occurrence of moisture transmission through 
the walls and joints and unsightly efflorescence. Installation of damp-proofing of site 
retaining walls may also desired to avoid such cosmetic issues. We defer the selection of 
a damp-proofing or water-proofing material to the project architect or structural engineer. 
Care should be taken by the contractor to avoid any damage to the damp or water-
proofing materials during the backfilling process. 

6.8 Grading – Underground Utilities 

6.8.1 Underground utility trenches within structural areas (building pads, parking lots, and 
streets) should be backfilled with properly compacted qualified material for use as 
bedding or backfill.  

6.8.2 For cost estimating, it is recommended that importation of bedding and backfill be 
assumed. The material excavated from the trenches may be adequate for on-site use as 
backfill provided it does not contain deleterious matter, vegetation or rock larger than six 
inches in maximum dimension.  Suitability of native soils should be verified as clayey 
sand layers may result in an excessive fines content.  

6.8.3 Trench backfill should be placed in loose lifts not exceeding eight inches. The lifts should 
be compacted to a minimum of 90% relative compaction at or near optimum moisture 
content. 

6.8.4 Bedding and pipe zone backfill should extend from the bottom of the trench excavation to 
a minimum of 6 inches above the crown of the pipe. Pipe bedding material should consist 
of Class A Backfill material as defined by the Standard Specifications for Public Works 
(Orange Book). Bedding and pipe zone material should be hand compacted in 6 inch 
maximum lifts.  

6.9 Grading – Pavement and Flatwork Areas 

6.9.1 For the purposes of cost estimating we recommend that the both pavements and flatwork 
be underlain by a minimum of eight inches of aggregate base or structural fill to provide 
support and frost protection.  
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6.9.2 Soils exposed at the bottom of the excavation should be scarified and compacted to a 
minimum of 90% relative compaction at or near optimum moisture content.  If the 
surface has become dry and loose, it should be moisture conditioned and lightly 
compacted to a firm surface prior to the placement of additional fill or aggregate base. 

6.9.3 The subgrade soils for pavements should be finished to a compacted smooth unyielding 
surface. We recommend proof-rolling the subgrade with a loaded water truck (or similar 
equipment) to verify the stability of the subgrade prior to placing aggregate base.  

6.9.4 Aggregate base used to support pedestrian and vehicular pavements should be compacted 
to a minimum of 95% relative compaction. 

6.10 Slabs-on-Grade 

Conventional concrete slab-on-grade Recommendations presented herein are intended to reduce 
the potential for cracking of slabs as a result of differential movement. However, even with the 
incorporation of the recommendations presented herein, slabs-on-grade will still exhibit some 
cracking. The occurrence of concrete shrinkage cracks is independent of the soil supporting 
characteristics. Their occurrence may be reduced and/or controlled by limiting the slump of 
concrete, the use of crack control joints and proper concrete placing and curing. Adherence to 
ACI and Portland Concrete Association (PCA) recommendations including those for low 
humidity and wind, if applicable, should be incorporated into project construction practices.   

6.10.1 Slab floors are suitable for the buildings if prepared as recommended in Section 6.5. A 
minimum 10-mil-thick vapor retarder meeting ASTM E1745-97 Class C requirements 
shall be placed below the slab where interior moisture is considered undesirable. At a 
minimum, one-inch (minimum) layers of clean sand should be provided above and below 
the vapor barrier material so as to protect it from puncture or damage. To reduce the 
potential for punctures, a higher quality vapor retarder (15 mil. Class A or B) may be 
used. The vapor retarder, if used, should extend to the edges of the slab, and should be 
sealed at all seams and penetrations. In any case, care should be taken to avoid any 
disturbance or rupture to the water-proofing measures throughout the construction 
process. 

6.10.2 Slabs should be underlain by a minimum of 6 inches of compacted (95% minimum 
relative density) aggregate base.  Slab thickness and reinforcement should be determined 
by the structural engineer based on the anticipated loading. 

6.10.3 If a significant amount of time has passed since building pad grading and the soil surface 
of the building pad has become dry, then it should be re-moistened prior to placing the 
moisture retarding system. The building pad should be moistened by soaking or 
sprinkling such that the upper 12 inches of soil is near optimum moisture, as determined 
by our representative at least 48 hours before concrete placement.  
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6.10.4 Some floor coverings, such as tile or linoleum, are sensitive to moisture that can be 
transmitted from and through the slab. Slab floors should be moist cured for a minimum 
of 7 days prior to placing any floor coverings. Floor coverings should be installed in 
accordance with the manufacturer’s recommendations including any moisture 
transmissivity testing requirements.   

6.10.5 A modulus of subgrade reaction (k) of 250 pounds per cubic inch (pci) is recommended 
for the structural design of slabs. This value assumes contact with the sand or aggregate 
base materials.   

6.10.6 Crack control spacing should be determined by the project structural engineer based on 
slab thickness and intended usage.  

6.10.7 All exterior concrete should be air entrained with from 4.5% to 7.0% air content. The 
water cement ratio for all exterior concrete should be 0.45 or less. The use of mid-range 
plasticizer is recommended to facilitate the finishing process while maintaining the 
desired water cement ratio.  

6.10.8 Exterior concrete should be placed and finished in accordance with American Concrete 
Institute (ACI) recommendations for concrete placed in areas subject to freeze-thaw 
environments.  

6.11 Pavement 

6.11.1 Pavement sections are intended for on-site use only. Pavement sections are based on 
Asphalt Institute recommendations for parking areas subject to automobile and truck 
traffic. Street pavement sections can be provided when a site specific traffic study(s) is 
available. Based on our laboratory testing the clayey soils will provide moderate support 
for the roadway section. While these streets are currently local streets, based on the 
increased usage they should be considered Urban Collectors in our opinion which would 
require a minimum of four inches of asphalt concrete over eight inches of aggregate base. 
We recommend that preliminary planning assume ten inches of minimum section for 
quantity and cost estimates.  

6.11.2 The following preliminary Asphalt Concrete pavement section is recommended for 
design to establish subgrade elevations for parking and driveways. 

 AC Thickness (inches) AB Thickness (inches) 

Urban Streets 4.0 10.0 
Automobile Parking Areas  3.0 8.0 

Driveways Subject to Truck 
Traffic and Dumpster Areas 4.0 8.0 
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The preliminary pavement section is based on the following assumptions: 

 The subgrade soil has an R-Value of 35 or higher. 

 The Type 2, Class B Aggregate Base (AB) has a minimum R-Value of 70 and meets the 
requirements of the Standard Specifications for Public Works Construction. 

 The aggregate base is compacted to 95% or higher relative compaction at or near 
optimum moisture content. 

 Soil subgrade has been prepared as previously recommended. 

 Asphalt concrete should conform to Section 320.02 of the Standard Specifications for 

Public Works Construction ("Orange Book”). 

It is recommended that the use of 64PG-NV (polymerized asphalt oil or equivalent) be considered 
as we have found that it substantially reduces cracking due to thermal stresses prevalent in the 
freeze thaw environment of this area. The savings in long-term maintenance of the pavement 
including crack sealing is in our opinion worth the extra expense. However, this recommendation 
is optional in that it is relative to frequency of maintenance only and does not affect structural 
calculations.   

6.11.3 If Portland Concrete Cement (PCC) driveways are required, they should be constructed 
as shown in Table 6.8 below.  

Alternate PCC Thickness (inches) AB Thickness (inches) 

Automobile Parking Areas and 
Driveways 5.0 6.0 

 

 Subgrade soils should be compacted to a minimum of 90% of maximum dry density. 
Aggregate base should be compacted to at least 95% of maximum dry density. 

 The minimum compressive strength (28 day) should be at least 3,000 psi and meet the 
requirements stated in Section 6.10 as appropriate. Traffic on the slab should be avoided 
until at least 80% of the design strength has been verified by testing.  

 Reinforcement of the PCC driveways should be specified by the project structural (or 
civil) engineer.  

 Construction (or crack control) joints should also be as recommended by the project 
structural (or civil) engineer.   

6.12 Site Drainage 

6.12.1 Adequate drainage is crucial to reduce the potential for differential soil movement, 
erosion and subsurface seepage. Under no circumstances should water be allowed to 
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pond adjacent to footings or retaining walls. The site should be graded and maintained 
such that surface drainage is directed away from structures and the top of slopes into 
swales or other controlled drainage devices. The percent fall of slopes around structures 
should be as per the most current version of the IBC as adopted by the local governing 
agency.  

6.12.2 Roof and pavement drainage should be directed into conduits to carry runoff away from 
the structures. Landscape irrigation should be kept at least three feet away from all 
foundations. We recommended that drip irrigation be installed within six feet of 
foundations wherever feasible.  

 

7.0 FURTHER GEOTECHNICAL SERVICES 

7.1 Plan and Specification Review 

7.1.1 We should review the improvement plans, foundation plans, and specifications prior to 
final design submittal to assess whether our recommendations have been properly 
implemented and evaluate if additional analysis and/or recommendations are required. 

7.2 Testing and Observation Services 

7.2.1 The recommendations provided in this report are based on the assumption that we will 
continue as Geotechnical Engineer-of-Record throughout each construction phase. It is 
important to maintain continuity of geotechnical interpretation and confirm that field 
conditions encountered are similar to those anticipated during design. In accordance with 
2012 IBC, testing and observation services by the Geotechnical Engineer-of-Record are 
required to verify that construction has been performed in accordance with this report, 
approved plans and specifications. If we are not retained for these services, we cannot 
assume any responsibility for other’s interpretation of our recommendations or the future 
performance of the project. 

 

8.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS 

The recommendations of this report pertain only to the site investigated and are based upon the 
assumption that the soil conditions do not deviate from those disclosed in the investigation. If any 
variations or undesirable conditions are encountered during construction, or if the proposed 
construction will differ from that anticipated herein, we should be notified so that supplemental 
recommendations can be given. The evaluation or identification of the potential presence of 
hazardous materials or environmental contamination was not part of our scope of services. 

This report is issued with the understanding that it is the responsibility of the owner or their 
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representative to ensure that the information and recommendations contained herein are brought 
to the attention of the design team for the project and incorporated into the plans and 
specifications, and the necessary steps are taken to see that the contractor and subcontractors 
carry out such recommendations in the field. 

The recommendations contained in this report are preliminary until verified during construction 
by representatives of our firm. Changes in the conditions of a property can occur with the passage 
of time, whether they are due to natural processes or the works of man on this or adjacent 
properties. Additionally, changes in applicable or appropriate standards may occur, whether they 
result from legislation or the broadening of knowledge. Accordingly, the findings of this report 
may be invalidated partially or wholly by changes outside our control. Therefore, this report is 
subject to review and should not be relied upon after a period of three years. 

Our professional services were performed, our findings obtained, and our recommendations 
prepared in accordance with generally accepted geotechnical engineering principles and practices 
used in the Carson City at this time. No warranty is expressed or implied.  
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Photograph #1 
Boring BH-2 Cascade Drilling NE Corner of Building B. 

 

 
 

Photograph #2 
Boring BH-9 Andresen Drilling SW Corner of Building A. 
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Photograph #3 
Cone Penetration Test 1 Between Building B and Building C.  

 

 
 

Photograph #4 
Cone Penetration Test 2 Near SE Corner of Building E. 
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PHOTOGRAPH #5 
Typical Mottling Above Saturated Zone at 17 Feet Below Existing Surface. 

 
Photograph #6 

“Gleyed” Soil Indicating Soil Saturation Below Groundwater Surface. 
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UNIFIED SOIL CLASSIFICATION ANS SYMBOL CHART

COARSE-GRAINED SOILS

(more than 50% of material is larger than No. 200 sieve size.)

GRAVELS
More than 50%

of coarse
fraction larger

than No. 4
sieve size

SANDS
50% or more

of coarse
fraction  smaller

than No. 4
sieve size

SILTS

Liquid limit
less than

50%

AND
CLAYS

SILTS

Liquid limit
50%

or greater

AND
CLAYS

HIGHLY
ORGANIC

SOILS

GW
Well-graded gravels, gravel-sand
mixtures, little or no fines

GP
Poorly-graded gravels, gravel-sand
mixtures, little or no fines

Clean Gravels (Less than 5% fines)

GM
Silty gravels, gravel-sand-silt
mistures

GC
Clayey gravels, gravel-sand-clay
mixtures

Gravels with fines (More than 12% fines)

SW
Well-graded gravels, gravel-sand
mixtures, little or no fines

SP
Poorly-graded gravels, gravel-sand
mixtures, little or no fines

Clean Gravels (Less than 5% fines)

Silty gravels, gravel-sand-silt
mistures

Clayey gravels, gravel-sand-clay
mixtures

Sands with fines (More than 12% fines)

SM

SC

FINE-GRAINED SOILS
(50% or more of material is smaller than No. 200 sieve size.)

Inorganic silts and very fine sands,
rock flour, silty of clayey fine sands or
clayey silts with slight plasticity

ML

Inorganic clays of low to medium
plasticity, gravelly clays, sandy clays,
silty clays, lean clays

CL

Organic silts and organic silty clays of
low plasticity

OL

Inorganic silts, micaceous or
diatomaceous fine sandy or silty soils,
elastic silts

MH

Inorganic clays of high plasticity, fat
clays

CH

Organic clays of medium to high
plasticity, organic silts

OH

Peat and other highly organic soilsPT
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Project: Carson City Center Development
Project No: 15-104.1

Location: Carson City, Nevada
Date Sampled: 1/20/2015

4010 Technology, Unit D Carson City, NV

 775-883-1600 ofc/775/888-9904 fax

 

LL PL Cc Cu

D100 D60 D30 D10 % Moisture % Gravel % Sand % Silt/Clay
10.4% 29.7% 51.1% 19.2%

Sample Number

GRAIN SIZE DISTRIBUTION

USCS Classification
Medium Sand with Gravel (SP)

BH-07 @ 30.0-30.5

Sample Number

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.010.11101001000

Pe
rc

en
t P

as
si

ng
 (%

)

Screen Size (mm)

BH-07 @ 30.0-30.5

3/4" #4 #40 #2003"



Project: Carson City Center Development
Project No: 15-104.1

Location: Carson City, Nevada
Date Sampled: 1/20/2015

4010 Technology, Unit D Carson City, NV

 775-883-1600 ofc/775/888-9904 fax

 

LL PL Cc Cu

31 26

D100 D60 D30 D10 % Moisture % Gravel % Sand % Silt/Clay
14.2% 2.0% 51.0% 47.0%
11.9% 3.3% 59.3% 37.4%
11.9% 7.6% 53.9% 38.5%
10.5% 0.3% 68.7% 31.0%
12.4% 1.3% 65.2% 33.5%

Silty to Clayey Sand (SM-SC)
Silty Sand (SM)

Silty to Clayey Sand (SM-SC)

Sample Number

GRAIN SIZE DISTRIBUTION

USCS Classification
Silty Sand (SM)

Silty to Clayey Sand (SM-SC)

BH-08 @ 1.0-2.0
BH-08 @ 4.0-5.0
BH-08 @ 6.0-6.5

BH-08 @ 10.5-11.0
BH-08 @ 15.5-16.5
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Project: Carson City Center Development
Project No: 15-104.1

Location: Carson City, Nevada
Date Sampled: 1/20/2015

4010 Technology, Unit D Carson City, NV

 775-883-1600 ofc/775/888-9904 fax

 

LL PL Cc Cu

26 17

D100 D60 D30 D10 % Moisture % Gravel % Sand % Silt/Clay
17.3% 0.7% 69.1% 30.2%
12.2% 19.7% 62.4% 18.0%
10.0% 25.1% 52.7% 22.3%
17.5% 3.0% 59.5% 37.5%
16.7% 1.5% 60.5% 37.9%

Medium to Coarse Sand with Gravel (SP)
Silty Sand with Trace Gravel (SM)

Clayey Sand (SC)

Sample Number

GRAIN SIZE DISTRIBUTION

USCS Classification
Silty to Clayey Medium Sand (SM-SC)

Sand with Gravel (SP)

BH-08 @ 21.0-21.5
BH-08 @ 25.3-26.5
BH-08 @ 31.0-31.5
BH-08 @ 40.5-41.0
BH-08 @ 50.5-51.0
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Project: Carson City Center Development
Project No: 15-104.1

Location: Carson City, Nevada
Date Sampled: 2/25/2015

4010 Technology, Unit D Carson City, NV

 775-883-1600 ofc/775/888-9904 fax

 

LL PL Cc Cu

D100 D60 D30 D10 % Moisture % Gravel % Sand % Silt/Clay
20.5% 0.3% 32.3% 67.5%
6.4% 14.1% 70.8% 15.1%
15.8% 21.4% 49.7% 28.9%
12.3% 6.0% 78.9% 15.1%

Silty Medium-Fine Sand with Gravel (SM)
Coarse Gray Sand (SP)

Sample Number

GRAIN SIZE DISTRIBUTION

USCS Classification
Silty to Clayey Sand (SM-SC)
Silty Sand with Gravel (SM)

BH-09 @ 3.5-4.0
BH-09 @ 13.0-13.5
BH-09 @ 20.5-21.0
BH-09 @ 30.0-31.5
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Project: Carson City Center Development
Project No: 15-104.1

Location: Carson City, Nevada
Date Sampled: 2/25/2015

4010 Technology, Unit D Carson City, NV

 775-883-1600 ofc/775/888-9904 fax

 

LL PL Cc Cu

D100 D60 D30 D10 % Moisture % Gravel % Sand % Silt/Clay
10.7% 1.7% 68.4% 30.0%
13.0% 5.1% 59.0% 35.9%
7.6% 1.9% 79.3% 18.8%

Silty Medium-Fine Sand (SM)

Sample Number

GRAIN SIZE DISTRIBUTION

USCS Classification
Silty Medium-Fine Sand (SM)

Silty/Clayey Med-Fine Sand (SM-SC)

BH-10 @ 5.5-6.0
BH-10 @ 11.0-11.5
BH-10 @ 15.5-16.0
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Date: 3/9/2015 By: DE

LIQUID LIMIT 29
PLASTIC LIMIT 25
PLASTICITY INDEX 4

RESOURCE CONCEPTS INC
Carson City Center

15.104.1
BH-01 @ 25.4-26.5

Project Name:
Project Number:PLASTICITY INDEX
Sample Number:

USCS Classification:
SM
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Date: 3/9/2015 By: DE

LIQUID LIMIT 25
PLASTIC LIMIT 17
PLASTICITY INDEX 8

USCS Classification:
SC

Project Name:
Project Number:PLASTICITY INDEX
Sample Number:

RESOURCE CONCEPTS INC
Carson City Center

15.104.1
BH-01 @ 40.5-41.0
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Date: 3/9/2015 By: DE

LIQUID LIMIT 22
PLASTIC LIMIT 21
PLASTICITY INDEX 1

USCS Classification:
SM

Project Name:
Project Number:PLASTICITY INDEX
Sample Number:

RESOURCE CONCEPTS INC
Carson City Center

15.104.1
BH-04 @ 21.0-21.5
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Date: 3/5/2015 By: DE

LIQUID LIMIT 31
PLASTIC LIMIT 26
PLASTICITY INDEX 5

USCS Classification:
SM

Project Name:
Project Number:PLASTICITY INDEX
Sample Number:

RESOURCE CONCEPTS INC
Carson City Center

15.104.1
BH-08 @ 5.5-6.0
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Date: 3/9/2015 By: DE

LIQUID LIMIT 26
PLASTIC LIMIT 17
PLASTICITY INDEX 9

RESOURCE CONCEPTS INC
Carson City Center

15.104.1
BH-08 @ 51.0-51.5

Project Name:
Project Number:PLASTICITY INDEX
Sample Number:

USCS Classification:
SC
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Appendix C 
 

Engineering Analyses 
 
 



Project: CC Center
Project No:15-104.1
Location: BDLG A

4010 Technology Way Ste D Carson City, NV Strip Footing
775 883-1600 ofc/775-888-9904 fax776 883-1600 ofc/775-888-9904 fax

Bearing Capacity Calculation Peck, Hanson, and Thornburn
Calculated By: GL

Loading Variables and Capacities Soil Properties

Horizontal Load, H 0 Unit Weight, γx 115
Vertical Load, V 1 Unit Weight, γy 115
Ultimate Bearing Capacity, qult Phi Angle  Φ 32
Allowable Bearing Capacity, q allow Cohesion, C 0
Safety Factor, SF 3 N gamma 22.02

N c 35.49
Footing Properties N q 23.18

Surcharge, W 0
Width, B 2
Embed. Depth, D 2 Meyerhof Factors
Length, L 50

Notes: No surcharge loads or inclined loads considered.

Comments:

Bearing Capacity Equation

qult  =[1/2 BγyNγ (1- 0.3 (B/L)) (1-1.5 (H/V))²] + [CNc (1+0.2 B/L) (1+0.2D/B) (1- 1.3 H/V)] 
 + [(w + Dγx) (Nq – 1) (1 + 0.2 B/L) (1 + 0.1 D/B) (1 –1.5 H/V)] + ( w + Dγx) 

Ultimate Bearing Capacity 8,388.3 psf

Safety Factor 3

Allowable Bearing Capacity 2,796.1 psf
Use 2,500 pounds per squarefoot

Components of PHT Equation
1st Term 2501.9

2nd Term 0.0
3rd Term 5656.4
4th Term 230.0

Total 8,388.3 psf

Figure BC



Project: CC Center
Project No:15-104.1
Location: BDLG A

4010 Technology Way Ste D Carson City, NV

775 883-1600 ofc/775-888-9904 fax776 883-1600 ofc/775-888-9904 fax

Bearing Capacity Calculation Peck, Hanson, and Thornburn
Calculated By: DS

Loading Variables and Capacities Soil Properties

Horizontal Load, H 0 Unit Weight, γx 120
Vertical Load, V 1 Unit Weight, γy 120
Ultimate Bearing Capacity, qult Phi Angle  Φ 34
Allowable Bearing Capacity, q allow Cohesion, C 0
Safety Factor, SF 3 N gamma 31

N c 42
Footing Properties N q 29

Surcharge, W 0
Width, B 4
Embed. Depth, D 4
Length, L 100

Notes: No surcharge loads or inclined loads considered.

Comments:

Bearing Capacity Equation

qult  =[1/2 BγyNγ (1- 0.3 (B/L)) (1-1.5 (H/V))²] + [CNc (1+0.2 B/L) (1+0.2D/B) (1- 1.3 H/V)] 
 + [(w + Dγx) (Nq – 1) (1 + 0.2 B/L) (1 + 0.1 D/B) (1 –1.5 H/V)] + ( w + Dγx) 

Ultimate Bearing Capacity 22,733.0 psf

Safety Factor 3 psf Limit to 6,000 psf Due to Settlement

Allowable Bearing Capacity 7,577.7 psf

Components of PHT Equation
1st Term 7350.7

2nd Term 0.0
3rd Term 14902.3
4th Term 480.0

Total 22,733.0 psf

Figure BC



Project: CC Center
Project No: 15-104.1

Location: BDLG A

4010 Technology Way Ste D Carson City, NV

775 883-1600 ofc/775-888-9904 fax776 883-1600 ofc/775-888-9904 fax

Bearing Capacity Calculation Peck, Hanson, and Thornburn
Calculated By: GL

Loading Variables and Capacities Soil Properties

Horizontal Load, H 0 Unit Weight, γx 115
Vertical Load, V 1 Unit Weight, γy 115
Ultimate Bearing Capacity, qult Phi Angle  Φ 32
Allowable Bearing Capacity, q allow Cohesion, C 0
Safety Factor, SF 3 N gamma 22.02

N c 35.49
Footing Properties N q 23.18

Surcharge, W 0
Width, B 6
Embed. Depth, D 5 Meyerhof Factors
Length, L 6

Notes: No surcharge loads or inclined loads considered.

Comments:

Bearing Capacity Equation

qult  =[1/2 BγyNγ (1- 0.3 (B/L)) (1-1.5 (H/V))²] + [CNc (1+0.2 B/L) (1+0.2D/B) (1- 1.3 H/V)] 
 + [(w + Dγx) (Nq – 1) (1 + 0.2 B/L) (1 + 0.1 D/B) (1 –1.5 H/V)] + ( w + Dγx) 

Ultimate Bearing Capacity 22,472.4 psf

Safety Factor 3

Allowable Bearing Capacity 7,490.8 psf
Use 2,500 pounds per squarefoot

Components of PHT Equation
1st Term 5317.8

2nd Term 0.0
3rd Term 16579.6
4th Term 575.0

Total 22,472.4 psf

Figure BC



Project: CC Center
Project No:15-104.1
Location: BDLG A

4010 Technology Way Ste D Carson City, NV

775 883-1600 ofc/775-888-9904 fax776 883-1600 ofc/775-888-9904 fax

Bearing Capacity Calculation Peck, Hanson, and Thornburn
Calculated By: DS

Loading Variables and Capacities Soil Properties

Horizontal Load, H 0 Unit Weight, γx 120
Vertical Load, V 1 Unit Weight, γy 120
Ultimate Bearing Capacity, qult Phi Angle  Φ 34
Allowable Bearing Capacity, q allow Cohesion, C 0
Safety Factor, SF 3 N gamma 31

N c 42
Footing Properties N q 29

Surcharge, W 0
Width, B 8
Embed. Depth, D 8
Length, L 100

Notes: No surcharge loads or inclined loads considered.

Comments:

Bearing Capacity Equation

qult  =[1/2 BγyNγ (1- 0.3 (B/L)) (1-1.5 (H/V))²] + [CNc (1+0.2 B/L) (1+0.2D/B) (1- 1.3 H/V)] 
 + [(w + Dγx) (Nq – 1) (1 + 0.2 B/L) (1 + 0.1 D/B) (1 –1.5 H/V)] + ( w + Dγx) 

Ultimate Bearing Capacity 45,524.0 psf

Safety Factor 3 psf Limit to 7,000 due to Settlement

Allowable Bearing Capacity 15,174.7 psf

Components of PHT Equation
1st Term 14522.9

2nd Term 0.0
3rd Term 30041.1
4th Term 960.0

Total 45,524.0 psf

Figure BC



Project: Carson City Center
Project No:    15-104.1

Date: 3/20/2015
4010 Technology Way Ste D Carson City, NV

775 883-1600 ofc/775-888-9904 fax776 883-1600 ofc/775-888-9904 fax Run # BDLG A
Calculated By:  G. Luce

Settlement Computation For Cohesionless Soils FHWA Soils and Foundations

B= 2 ∆H = H 1/C' log Po + ∆P
D= 2 Po
Q allow  = 2,500 psf

Thickness of soil Layer considered, H 4 Blow Count 12
Bearing Capacity Index,  C' 50 SPT Corr. Factor 1.3
Existing Overburden Pressure, psf,  Po 460 Corrected Blow Count 15.6
Distributed Embank. Pressure, psf,  P 1000
Final Pressure,  PF 1460

Note: PF= Po +   P
C'=       1 + eo

1

Comments:

Settlement 0.040 ft.      = 0.482 inches

NOTES: 2 B thickness considered for Strip Ftg. Westergaard stress distribution assumed.



Project: Carson City Center
Project No:    15-104.1

Date: 3/20/2015
4010 Technology Way Ste D Carson City, NV

775 883-1600 ofc/775-888-9904 fax776 883-1600 ofc/775-888-9904 fax Run # BDLG A
Calculated By:  G. Luce

Settlement Computation For Cohesionless Soils FHWA Soils and Foundations

B= 2 ∆H = H 1/C' log Po + ∆P
D= 5 Po
Q allow  = 6,000 psf

Thickness of soil Layer considered, H 6.5 Blow Count 12
Bearing Capacity Index,  C' 50 SPT Corr. Factor 1.3
Existing Overburden Pressure, psf,  Po 750 Corrected Blow Count 15.6
Distributed Embank. Pressure, psf,  P 1800
Final Pressure,  PF 2550

Note: PF= Po +   P
C'=       1 + eo

1

Comments:

Settlement 0.069 ft.      = 0.829 inches

NOTES: 1.5 B thickness considered for Square Ftg. Westergaard stress distribution assumed.



Project: Carson City Center
Project No:    15-104.1

Date: 3/20/2015
4010 Technology Way Ste D Carson City, NV

775 883-1600 ofc/775-888-9904 fax776 883-1600 ofc/775-888-9904 fax Run # BDLG B
Calculated By: G. Luce

Settlement Computation For Cohesionless Soils FHWA Soils and Foundations

B= 4 ∆H = H 1/C' log Po + ∆P
D= 5 Po
Q allow  = 6,500 psf

Thickness of soil Layer considered, H 6 Blow Count 12
Bearing Capacity Index,  C' 50 SPT Corr. Factor 1.3
Existing Overburden Pressure, psf,  Po 920 Corrected Blow Count 15.6
Distributed Embank. Pressure, psf,  P 1950
Final Pressure,  PF 2870

Note: PF= Po +   P
C'=       1 + eo

1

Comments:

Settlement 0.059 ft.      = 0.711 inches

NOTES: 1.5 B thickness considered for Square Ftg. Westergaard stress distribution assumed.



Project: Carson City Center
Project No:    15-104.1

Date: 3/20/2015
4010 Technology Way Ste D Carson City, NV

775 883-1600 ofc/775-888-9904 fax776 883-1600 ofc/775-888-9904 fax Run # BDLG A
Calculated By: G. Luce

Settlement Computation For Cohesionless Soils FHWA Soils and Foundations

B= 6 ∆H = H 1/C' log Po + ∆P
D= 5 Po
Q allow  = 7,000 psf

Thickness of soil Layer considered, H 9 Blow Count 12
Bearing Capacity Index,  C' 50 SPT Corr. Factor 1.3
Existing Overburden Pressure, psf,  Po 1092 Corrected Blow Count 15.6
Distributed Embank. Pressure, psf,  P 2100
Final Pressure,  PF 3192

Note: PF= Po +   P
C'=       1 + eo

1

Comments:

Settlement 0.084 ft.      = 1.006 inches

NOTES: 1.5 B thickness considered for Square Ftg. Westergaard stress distribution assumed.



Project: Carson City Center
Project No:    15-104.1

Date: 3/20/2015
4010 Technology Way Ste D Carson City, NV

775 883-1600 ofc/775-888-9904 fax776 883-1600 ofc/775-888-9904 fax Run # BDLG A
Calculated By: G. Luce

Settlement Computation For Cohesionless Soils FHWA Soils and Foundations

B= 8 ∆H = H 1/C' log Po + ∆P
D= 10 Po
Q allow  = 7,000 psf

Thickness of soil Layer considered, H 12 Blow Count 21
Bearing Capacity Index,  C' 50 SPT Corr. Factor 0.95
Existing Overburden Pressure, psf,  Po 1840 Corrected Blow Count 19.95
Distributed Embank. Pressure, psf,  P 2100
Final Pressure,  PF 3940

Note: PF= Po +   P
C'=       1 + eo

1

Comments:

Settlement 0.079 ft.      = 0.952 inches

NOTES: 1.5 B thickness considered for Square Ftg. Westergaard stress distribution assumed.



Project: Carson City Center
Project No:    15-104.1

Date: 3/20/2015
4010 Technology Way Ste D Carson City, NV

775 883-1600 ofc/775-888-9904 fax776 883-1600 ofc/775-888-9904 fax Run # BDLG A
Calculated By: G. Luce

Settlement Computation For Cohesionless Soils FHWA Soils and Foundations

B= 10 ∆H = H 1/C' log Po + ∆P
D= 10 Po
Q allow  = 7,000 psf

Thickness of soil Layer considered, H 15 Blow Count 21
Bearing Capacity Index,  C' 60 SPT Corr. Factor 0.95
Existing Overburden Pressure, psf,  Po 2012 Corrected Blow Count 19.95
Distributed Embank. Pressure, psf,  P 2100
Final Pressure,  PF 4112

Note: PF= Po +   P
C'=       1 + eo

1

Comments:

Settlement 0.078 ft.      = 0.931 inches

NOTES: 1.5 B thickness considered for Square Ftg. Westergaard stress distribution assumed.



























 

 

 

Appendix D 
 

Geocon 2010 Geotechnical Report 
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