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EXECUTIVE SUMMARY

The project consists of developing a single-family residential subdivision with 184 lots as well as a 336
unit apartment complex with associated parking and drive areas. The overall site, located in Carson City, 
Nevada, encompasses an area of approximately 62 acres and is identified by Accessor Parcel Numbers 
(APN’s) 010-041-77 and 78. Buildings are anticipated to be wood-framed, and depending on grading 
approaches, will incorporate conventional foundations with slab-on-grade flooring or structural slab-on-
grade foundations. Foundation loads are expected to light to moderate.

The project area is bordered by East Robinson Street to the north, undeveloped land to the east, East 5th

Street to the south, North Saliman Road to the west and a single family residential home on the 
southeast corner. Furthermore, a church is located on the northwest corner of the property limits. 
Various natural drainage channels transect the property with the primary channels along the northern 
and southeast portions of the project site. Furthermore, an unlined channel is located along the 
southern perimeter of the project site. Vegetation is moderate to heavy and typically consists of grasses, 
brush and a few trees.

Soils encountered in our explorations typically consisted of medium plasticity clayey sand, silty sands, 
and sandy lean clays. Due to the clay soils encountered on the project site, specific separation 
requirements are presented in Table 3 regarding slabs, foundations, and pavements.

Free water or sidewall seepage was encountered in the majority of the exploratory test pits. The 
shallowest ground water level observed was 5 feet below the ground surface in both the northern and 
southern portion of the project area. The majority of the project site is located within the FEMA Flood 
Zone AE; Zone AO is present along the western portion of the site, and a floodway is located on the 
northern perimeter of the site.

With the incorporation of site preparation and grading requirements as recommended in this report, 
standard spread foundations or structural slab-on-grade foundations should perform adequately for the 
planned improvements. 
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1.0 INTRODUCTION

Presented herein are the results of Wood Rodgers’ geotechnical exploration, laboratory testing, and 
associated geotechnical design recommendations for the proposed development to be located in Carson 
City, Nevada. The assessments and recommendations presented in this geotechnical report have been 
framed, in part, around the surface and subsurface conditions identified by our exploration program 
which was developed to be consistent with locally accepted industry practices regarding exploratory 
methods and geotechnical investigations for similar type projects. The proposed structures, topography, 
grading design, soils, and bedrock are all unique and therefore the engineering judgment employed by 
those in responsible charge of geotechnical design considerations, as defined by the State of Nevada, is 
considered the established and accepted standard of care for evaluation and analyses associated with 
this report.

This report has been prepared in consideration of the applicable provisions set forth in the International 
Building Code (IBC, 2012), ASCE 7, and the amendments and modifications adopted by Carson City. 
These documents establish the minimum level of structural integrity, life safety, fire safety and livability 
for inhabitants of dwelling units. Geotechnical considerations for public improvements have been 
formulated around the requirements of Carson City’s Public Works Standards and the Standard 
Specifications for Public Works Construction. Performance standards around which our primary 
recommendations have been framed are based solely upon the requirements of the referenced 
documents; supplementary recommendations have been formulated to allow the builder the 
opportunity to weigh the benefit of higher performance standards against costs to achieve. Any 
expectations of performance inconsistent with, outside the purview of, or exceeding the requirements 
of the referenced documents are subjective, a function of materials, design, workmanship, and 
ownership and unless specifically stipulated or quantified herein are considered in excess to the scope 
and design standards of this report. 

The objectives of this study were to:

1. Explore, test, and assess general soil, bedrock, and ground water conditions pertaining to design 
and construction considerations for the proposed development.

2. Provide recommendations associated with the design and construction of the project, as related 
to the identified geotechnical conditions and the stipulated design levels and performance 
standards established herein.

The area covered by this report is shown in Figure 1 and on Plate A-1b (Site Map) in Appendix A. Our 
study included field exploration, laboratory testing, and engineering analyses to identify the physical and 
mechanical properties of the various on-site materials. Results of our field exploration and testing 
programs are included in this report; in consideration of the stated design levels and performance 
standards, these results form the basis for all conclusions and recommendations.



Geotechnical Investigation
Lompa Ranch

Carson City, Nevada

2

2.0 PROJECT DESCRIPTION

The overall site, located in Carson City, Nevada, encompasses an area of approximately 62 acres and is 
identified by Accessor Parcel Numbers (APN’s) 010-041-77 and 78. The project consists of constructing a 
single family residential development consisting of 184 lots as well as an additional 336 unit apartment 
complex. Buildings are anticipated to be wood-framed, and depending on grading approaches, will 
incorporate conventional foundations with slab-on-grade flooring or structural slab-on-grade 
foundations. Foundation loads are expected to be light to moderate.

All street improvements will be dedicated to Carson City. Underground utilities will be provided by a 
variety of public and private companies. Cuts and fills are anticipated to be less than five feet. 

3.0 SITE CONDITIONS

As shown in Figure 1, the project area is 
bordered by East Robinson Street to the 
north, undeveloped land to the east, East 5th

Street to the south, North Saliman Road to 
the west and a single family residential home 
on the southeast corner. Furthermore, a 
church is located on the northwest corner of 
the property limits. 

The topography of the project area is 
relatively flat, gently sloping to the southeast. 
Various natural drainage channels transect 
the property with the primary channels along 
the northern and southeast portions of the 
project site. Furthermore, an unlined channel 
is located along the southern perimeter of the project site. Vegetation is moderate to heavy and 
typically consists of grasses, brush and a few trees. Wood debris is locally present on the project site. 

4.0 EXPLORATION

The project was explored on March 12, 2018, by excavating a series of 10 test pits using a Volvo YM5D63
trackhoe. The approximate locations of the test pits are shown on Plate A-1b – Site Map. The maximum 
depth of test pit advance was 11 feet below the existing ground surface. Bulk samples for index testing 
were collected from specific depths in targeted soil horizons.  

Wood Rodgers’ personnel examined and classified all soils in the field in general accordance with ASTM 
D 2488 (Description and Identification of Soils). During exploration, representative bulk samples were 
placed in sealed plastic bags and returned to our Reno, Nevada laboratory for testing. Additional soil 

Figure 1 – Project Development Area

PROJECT
AREA

E. ROBINSON ST.

E. 5TH ST.
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classifications, as well as verification of the field classifications, were subsequently performed in 
accordance with ASTM 2487 (Unified Soil Classification System [USCS]) upon completion of laboratory 
testing as described below in the Laboratory Testing section. Logs of the test pits are presented as Plate 
A-2. A USCS chart has been included as Plate A-3 - Unified Soil Classification and Key to Soil Descriptions.

Measurements of shear wave velocities to a maximum depth of 100-feet was also conducted. Shear 
wave velocity measurements have been relied upon for the development of geotechnical design 
characterization of soil stiffness. This information also aids in the determination of an appropriate Site 
Class (IBC, ASCE 7) and provides a screening tool for liquefaction potential. Plates A-5a and A-5b present 
the geophysical profiles.

5.0 LABORATORY TESTING

All soil testing performed in the Wood Rodgers’ laboratory is conducted in accordance with the 
standards and methods described in Volume 4.08 (Soil and Rock; Dimension Stone; Geosynthetics) of 
the ASTM Standards. Samples of significant soil types were analyzed to determine their in-situ moisture 
contents (ASTM D 2216), grain size distributions (ASTM D6913 and D422), and plasticity indices (ASTM D 
4318). Additional testing included chemical testing to indicate the potential for corrosion to concrete
and steel elements. Results of these tests are shown in Appendix A on Plate A-4c. Table 1 also presents a 
summary of the test data. The test results were used to classify soils according to the USCS (ASTM D 
2487) and to verify the field logs which were then updated.

Table 1 - Summary of Test Data

Test Hole Depth 
(Ft.)

Moisture 
(%)

%Gravel                
(+ #4)

% Sand                 
(#4-

#200)

%Fines             
(-#200)

Liquid              
Limit

Plastic                
Index

            
R-Value USCS

ASTM Standard D2216 D6913, D422 D4318 D2844 D2487
TP-1 0-3.5 --- --- --- --- --- --- 15 ---
TP-2 0-2.5 17.6 1.3 57.7 41 24 10 --- SC
TP-2 3-6 12.0 0.5 63.6 35.9 37 24 --- SC
TP-3 0-2.5 --- --- --- --- --- --- 10 ---
TP-6 0-2 12.1 0 47.2 52.8 33 20 --- CL
TP-7 3-6 10.1 0 69.9 30.1 23 7 --- SC-SM

TP-10 2-3 7.8 0 65.2 34.8 28 16 --- SC
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6.0 GEOLOGIC AND GENERAL SOIL AND GROUNDWATER CONDITIONS

Based on the USGS Geologic Map,
presented in Figure 2, the site is mapped 
in an area of Quaternary Alluvium Plain 
Deposits (Qal), aged as middle to late 
Pleistocene and generally characterized as 
unbedded to poorly bedded, poorly to 
moderately sorted, yellowish brown to 
gray fine silty sand, sandy silt, granular 
muddy coarse sand, and minor sandy 
gravel. Natural Resources Conservation 
Service (NRCS) Soil Survey Maps indicates
that the native material on the project site 
mostly consists of lean clays to a depth of
5 feet below the ground surface. 
Somewhat consistent to the geologic map 
and the NRCS soil survey map, the soils 
encountered in our explorations typically 
consisted of medium plasticity clayey 
sand, silty sands, and sandy lean clays.

Free water or sidewall seepage was encountered in the majority of the exploratory test pits. The 
shallowest ground water levels observed were 5 feet below the ground surface in the northern and 
southern portions of the project area. The majority of the project site is located within the FEMA Flood 
Zone AE; Zone AO is present along the western portion of the site, and a floodway is located on the 
northern extents of the site.

7.0 SEISMIC HAZARDS

The Truckee Meadows lies within the western extreme of the Basin and Range physiographic province 
sandwiched between the Pah Rah Range to the east and the Carson Range to the west. The Basin and 
Range province is characterized by a series of valleys bounded by north/south trending mountain 
ranges, byproducts of the seismically active zones of the Wasatch Front in Utah and the Sierra Nevada 
Mountains along the California/Nevada border. Faulting and seismic activity are integral to the 
formation of this series of alternating valleys and mountain ranges. As a consequence, the presence of 
faults, active and inactive, is common in western Nevada.

Surface Rupture
A criterion for evaluating earthquake faults has been formulated by a professional committee for the 
State of Nevada Earthquake Safety Council. The guidelines present that faults with evidence of 
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movement within the past 10,000 years (Holocene time) are considered Holocene Active. Faults with 
evidence of displacement within the last 130,000 years are considered Late Quaternary Active and faults 
with movement within the last 1.6 million years are considered Quaternary Active. The USGS 
Earthquake Hazards Program was accessed to review the proximity of any active faults as previously 
characterized. The Carson City fault, which is aged as latest Quaternary (<15 ka), is located
approximately 0.4 miles north and 0.5 miles northwest of the project area; the New Empire Fault is 
located approximately 0.5 miles east and southeast of the project area and is aged as middle and late 
Quaternary (<750 ka). Both of the fault zones have a slip rate of less than 0.2 mm/year which translates 
to less than one inch of movement in a period of 100 years. These faults are sufficiently distant that 
offsets or additional considerations would not be required; surface rupture is considered unlikely.

Liquefaction
Liquefaction is a loss of soil shear strength that can occur during a seismic event as excessive pore water 
pressure between the soil grains is induced by cyclic shear stresses. This phenomenon is associated with 
saturated sandy and silty soils of low plasticity and density and typically occurs in cohesionless silt, sand, 
and fine-grained gravel deposits that are of Holocene to late Pleistocene age and the groundwater is 
shallower than approximately 50-feet. Cohesive soils with more than 15 percent clay content (particle 
size < 0.005 mm) are typically not considered susceptible to liquefaction. A liquefaction analysis was not 
performed as part of this study; however, Andrus and Stokoe (1997, 2000) utilized field measurements 
of shear wave velocities to develop liquefaction resistance criteria. Typically, soils with an overburden 
stress-corrected shear wave velocity (Vs1) greater than 700 feet per second are considered not prone to 
liquefaction.  Based on our soil exploration data and geophysical survey, in situ soils are not anticipated 
to liquefy when subjected to the design seismic event. A liquefaction study incorporating a 50-foot 
boring should be performed if a critical facility such as a school or fire house become part of the overall 
project development. Our liquefaction screening assessment is presented in Appendix D. 

Slope Instability
The site and surrounding topography are such that the potential for slope instability at the site due to 
seismic activity is considered remote. 

Seismic Compression
Seismic compression is an accrual of volumetric strains during seismic events in unsaturated soil and is 
typically confined to loose engineering fills and Holocene soils. Therefore, the potential for significant 
settlement due to seismic compression is considered negligible.

8.0 DISCUSSION AND RECOMMENDATIONS

8.1 General Information
The following definitions characterize terms utilized in this report:
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Rock fill possesses more than 30-perent retained on the 3/4-inch sieve. Rock fill may or may not 
present oversize, i.e. particles greater than 6-inches.
Fine-grained soil possesses more than 40 percent by weight passing the number 200 sieve and 
exhibits a plasticity index lower than 15.
Clay soil possesses more than 30 percent passing the number 200 sieve and exhibits a plasticity 
index greater than 15.
Granular soil does not meeting the above criteria and has a maximum particle size less than 6-
inches.

The recommendations provided herein, particularly under Site Preparation, Grading and Filling, 
Foundations, Site Drainage, and Construction Observations and Testing Services are intended to reduce 
risks of structural distress related to consolidation or expansion of native soils and/or structural fills.  
These recommendations, along with proper design and construction of the planned structure(s) and 
associated improvements, work together as a system to improve overall performance. If any aspect of 
this system is ignored or poorly implemented, the performance of the project could suffer. Any 
evaluation of the site for the presence of surface or subsurface hazardous substances is beyond the 
scope of this study. When suspected hazardous substances are encountered during routine geotechnical 
investigations, they are noted in the exploration logs and reported to the client.  No such substances 
were identified during our exploration.

The test pits were advanced at the approximate locations shown on the site plan. All test pits were 
backfilled upon completion of the field portion of our study. The backfill was compacted to the extent 
possible with the equipment on hand. However, the backfill was not compacted to the requirements 
presented in this report. If structures, concrete flatwork, pavement, utilities or other improvements are 
to be located in the vicinity of any of the test pits, the backfill should be removed and re-compacted in 
accordance with the requirements contained in the soils report. Failure to properly compact backfill 
could result in excessive settlement of improvements located over test pits.

It is our understanding dust control and the Stormwater Pollution Prevention Plan (SWPPP) will be the 
responsibility of the general contractor and/or owner. Recommendations presented herein regarding 
moisture conditioning are for the benefit of creating a targeted fill behavior. Moisture conditioning 
recommendations are not intended to direct the contractor in his means and methods for dust and 
SWPPP control.

Structural areas referred to in this report include all areas of buildings, concrete slabs, asphalt 
pavements, as well as pads for any minor structures. In addition, the structural zone shall be considered 
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to extend at a 1:1 (H:V) slope out from the structural area. All compaction requirements presented in 
this report are relative to ASTM D 15571.  

8.2 Soil Profile Type Amplification Factors
In accordance with the Northern Nevada Amendments of the 2012 IBC, Site Class D has been assigned to 
the project. Based on a representative latitude and longitude of the site (39.165°N, -119.748°E), the 
USGS seismic design values based on ASCE 7-10 are presented in Table 2.

Table 2 - Summary of ASCE 7-10 Seismic Design Values

Lat. Lon. SS S1 SDC Fa Fv SMS SM1 SDS SD1 FPGA PGAM

39.165 -119.748 2.371 0.834 E 1.0 1.5 2.371 1.251 1.581 0.834 1.0 0.897

8.3 Site Preparation
All vegetation and topsoil are to be stripped and grubbed from structural areas. A minimum stripping 
depth of 0.3 to 0.5 feet is anticipated. Localized deeper areas may be required in areas of large brush. 
Some vegetation could be placed in backyard non-structural fill areas at least 5 feet away from the 
structure footprint and in an area not likely to support a shed or structure developed by the 
homeowner. Concentration of the vegetation must be avoided since placing large concentrated layers of 
vegetation could lead to excessive settlement and subsequent surface depressions. 

Clays to receive structural fill or structural loading should be densified between 88 and 92 percent 
relative compaction to a minimum depth of 12-inches and moisture conditioned to at least 3 percent 
over optimum moisture content in accordance with ASTM D1557. Higher moisture contents will be 
acceptable if the soil horizon is stable and density can be achieved in subsequent structural fill lifts.
Granular or fine grained soils to receive structural fill or structural loading should be densified to a 
minimum depth of 6-inches to at least 90 percent relative compaction in accordance with ASTM D 1557.
It is recommended that soils have moisture contents of plus or minus 3 percent of optimum moisture 
(ASTM D1557) prior to densification.

If pumping soils are encountered, the area may be scarified and allowed to dry or removed and replaced 
with a layer of clean, angular, 12-inch minus rock fill. The size of the rock could vary depending on the 
soil’s consistency and depth of soft, saturated soils. Typically, a stabilization depth of 12 to 18-inches is 
adequate to develop a firm and relatively unyielding subgrade, but variations may exist. Depending on 
the amount of water and source, a separation geomembrane such as Mirafi 160N may be required.
Subgrade stabilization is a trial and error process and is recommended to be conducted on a test section 
of suitable depth and length. The contractor should propose a stabilization protocol that is consistent 
with their readily available means and methods for review by the owner, the general contractor, and 

1 Relative compaction refers to the ratio (percentage of the in-place density of a soil divided by the same soil’s maximum dry density) as 
determined by the ASTM D 1557 laboratory test procedure.  Optimum moisture content is the corresponding moisture content of the same soil 
at its maximum dry density.
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grading inspector. For the design considerations presented in this report, subgrade stabilization is 
considered adequate if deflection is limited to less than 1-inch within the building envelopes and density 
can be achieved in subsequent fill lifts. For pavement areas subgrade stabilization is considered 
adequate if the roadbed is firm and relatively unyielding when proof-rolled with a fully loaded water 
truck. Subgrade stabilization is not required for walkways or private improvements subject solely to foot 
traffic providing the required compaction levels are achieved.

Please refer to Table 3 for minimum separation requirements between clay soils and specific 
improvements. These separation requirements do not include the prescribed base course thicknesses. 
Based on our explorations separation requirements may likely be mitigated where cuts are deeper than 
2 ½ to 3 feet or where fills are greater than 4-feet. If the site is graded cut to fill, without the benefit of 
selective grading, it is likely the bulk of the soils placed as fill will consist of clay soils and structural 
foundations will be required. 

The separation layer should consist of granular or fine-grained soil generated on site or imported 
structural fill as specified in Table 4. If an onsite source is selected, material should be dozed up and 
processed into a uniform stockpile prior to being sampled and tested. Verification testing shall be in 
accordance with ASTM D75, ASTM D 6913, and ASTM D4318 in order to qualify the material to present a 
maximum weighted plasticity of 4.5. Weighted plasticity is determined by multiplying the percent 
passing the #200 sieve (expressed as a decimal) by the plasticity index of the soil. 

Table 3 - Separation Requirements for Clay Soils
Improvement Minimum Separation (ft)

Post-tensioned (PT) Slabs-on-Grade 0.0
Standard Spread Footings 2.0
Non-PT Floor Slabs in Living Space1 1.5
Non-PT Floor Slabs in Garage1 1.5
Site Work (curbs, gutter, sidewalk, 
exterior slabs)1 1.0

Asphalt Pavements1 1.0
1 Does not include the aggregate base course section

Overexcavation may be terminated once the required separation has been achieved or the clay soils 
have been penetrated. Wood Rodgers recommends that the owner secure the services of a land 
surveyor to stake the limits and depth of overexcavation to help assure that building pads and 
excavation depths are consistent with the requirements of this report. 

Within the development area, where the drainage canals transect the subject property, the channels 
shall be abandoned. Soils lining the channels shall be excavated below the channel invert and into the 
sidewalls to the depths necessary to remove organics and soils disturbed due to channel activity. 
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Subgrade stabilization of the channel bottoms/ sidewalls may be required to develop an acceptably 
stable subgrade to receive structural fills.

8.4 Grading and Filling
Structural fill is defined as any material placed below structural elements and includes foundations, 
concrete slabs-on-grade, pavements, or any structure that derives support from the underlying soil.
Granular and fine-grained soil generated on-site and free of vegetation, organic matter, and other 
deleterious material can be used as structural fill. Imported structural fill should be substantially free of
organic matter, any deleterious material, and meet the requirements of Table 4.

Table 4 - Guideline Specification for Imported Structural Fill
Sieve Size (ASTM D6913) Percent by Weight Passing Sieve

6 Inch 100
4 Inch 90 - 100
¾ Inch 70 - 100
No. 40 15-70

No. 200 5-30

Maximum Liquid Limit (ASTM D4318)(1) 40

Maximum Plasticity Index (ASTM D4318)(1) 15
Soluble Sulfate Level (ACI 318, Table 4.3.1) Negligible
R-Value (ASTM D2844) 30 Min.
1. Dry Method

Adjustments to the recommended limits presented in Table 4 can be provided to allow the use of other 
granular or fine-grained, non-expansive material, including rock fills. Any such adjustments must be 
made and approved by the geotechnical engineer, in writing, prior to importing fill to the site. If 
structural slab-on-grade foundations are selected for use on the project, the native clay soils may be 
placed as structural fill beneath those foundations. 

Structural fill should be moisture conditioned to within 3-percent of optimum, placed in maximum 12-
inch thick (loose) lift and densified to at least 90 percent relative compaction (ASTM D1557). Higher 
moisture contents are acceptable if the soil lifts are stable and required relative compaction can be 
attained in the fill lift and subsequent fill lifts. If structural fills exceed 5 feet in thickness the minimum 
compaction requirement shall be increased to 95 percent. Nonstructural fill placed under elements such 
as backyards or landscaping areas shall be moisture conditioned to near optimum moisture content and 
compacted to no less than 85 percent of the soil’s maximum dry density in accordance with ASTM 
D1557. 

Mass grading and pad preparation shall be observed and tested under the full-time services of a 
materials testing and inspection firm accredited by AASHTO in ASTM E329. In addition, field testing and 
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inspection personnel shall be ICC certified in Soils or NAQTC certified in Sampling and Density. Field 
density testing shall be performed at a minimum rate of 1 test per 1,000 cubic yards of material placed 
and one test per 300 feet of trench for overexcavation of footings. The testing frequency shall be 
increased if the contractor is having difficulty achieving and maintaining the required moisture levels. 

8.5 Trenching and Excavation
Regulations amended in Part 1926, Volume 54, Number 209 of the Federal Register (Table B-1, October 31, 
1989) require that the temporary sidewall slopes be limited to maintain trench stability. Minimum sidewall 
slopes and acceptable trench configurations are also presented in the referenced register. Based on the 
results of our exploration program, it is our opinion that the bulk of the site soils appear to be predominately 
Type B, although variations exist. All fills should be considered Type C. All trenching should be performed and 
stabilized in accordance with local, state, and OSHA standards. Bank stability is the responsibility of the 
contractor, who is present at the site, able to observe changes in ground conditions, and has control over 
personnel and equipment. 

Trench bedding and backfill shall be consistent with the requirements of Carson City’s Public Works Design 
Manual and the requirements of the private utilities. Based on our testing program, the on-site soils do not 
meet the requirements of Class E backfill.

8.6 Foundations 

8.6.1 Standard Spread Foundations
If standard spread foundations are selected, Table 5 presents bearing values for foundations provided 
the foundation soils have been prepared in accordance with the recommendations of this report.

Table 5 - Allowable Foundation Bearing Pressures

Loading Condition Maximum Net Allowable Bearing 
Pressure (PSF)1

Dead Load Plus Full Time Live Load 3,000

Dead Load Plus Live Loads, Plus 
Transient Wind or Seismic Loads 4,000

1 Net allowable bearing pressure is that pressure at the base of the footing in excess of the adjacent overburden 
pressure. 

For frost protection, footings should all be set at least two feet below adjacent outside or unheated 
interior finish grades. Footings not located within frost prone areas should be placed at least 12 inches 
below surrounding ground or slab level for confinement. Regardless of loading, individual pad 
foundations and continuous spread foundations should be at least 18 and 12 inches wide, respectively, 
or as required by code.  
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Lateral loads, such as wind or seismic, may be resisted by passive soil pressure and friction on the 
bottom of the footing. Coefficients of base friction on the order 0.45 are typical to structural fills (this 
value has been reduced by a factor of 1.5 on the ultimate soil strength). Design values for active and 
passive equivalent fluid pressures are 40 and 350 pounds per square foot per foot of depth, respectively, 
can be assumed. However, in designing for passive pressure, the upper one-foot of the soil profile 
should not be included unless confined by a concrete slab, or pavement. These design values are based 
on spread footings bearing on native granular soils, native fine-grained soils, or structural fill and 
backfilled with structural fill.

If loose, soft, wet, or disturbed soils are encountered at the foundation subgrade, these soils should be 
removed to expose suitable foundation soils and the resulting over-excavation backfilled with 
compacted structural fill. The base of all excavations should be dry and free of loose materials at the 
time of concrete placement.

Total settlement for the structures is anticipated to be on the order of 1-inch, or less. Differential 
settlement between foundations with similar loads and sizes is anticipated to be ½ of the total 
settlement.  

8.6.2 Structural Slab-on-Grade Foundations
The design values presented in Table 6 have been developed for use when considering design of 
structural foundations. The design profile relied upon to develop the values in Table 6 have been based 
on test pit number TP-2 of the 3/12/18 investigation. If significant time passes between preparing this 
geotechnical report and constructing foundations, it is important that additional analysis be performed 
to determine if the design soil moisture profile has changed appreciably.

Table 6 - Structural Slab-on-Grade Design Recommendations

Design Values Condition Center 
Lift

Edge 
Lift

Post-Tensioning Institute (PTI)   
(Vertical Barrier (Turn Down) < 2-feet)

Edge Moisture Variation - em (ft.) 9.0 5.0

Differential Soil Movement - ym (in.) -0.87 1.28

Post-Tensioning Institute (PTI)            
(2- Vertical Barrier < 3-feet)

Edge Moisture Variation - em (ft.) 9.0 5.0

Differential Soil Movement - ym (in.) -0.70 1.02

Post-Tensioning Institute (PTI)   
-feet)

Edge Moisture Variation - em (ft.) 9.0 5.0

Differential Soil Movement - ym (in.) -0.30 0.38

Post-Tensioning Institute (PTI) 
-feet)

Edge Moisture Variation - em (ft.) 6.5 2.5

Differential Soil Movement - ym (in.) -0.58 0.47

Design Values Effective P.I. C5 CW CO

Wire Reinforcement Institute (WRI) 20 1 15 1
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Soil chlorides shall be mitigated per Section 4.3.2.2 – Soil Chlorides from the referenced PTI manual. Test 
results obtained during our investigation have been attached with this report in Appendix C.

Moisture barriers must extend around the entire perimeter of the structure. Horizontal barriers must be 
protected against any damage; concrete, asphalt, or pavers (with a moisture barrier underlayer) may be 
used as an above-ground protective layer. 

An allowable bearing value of 1,500 pounds per square foot may be utilized for design. This value may 
be increased by a factor of 1.33 when considering wind or seismic loading. 

Turn downs for structural slabs must extend to a depth of 2-feet below finished adjacent exterior grade 
or be designed to resist the effects of frost-heave (such as insulation as presented in ASCE 32). It should 
be pointed out, however, that potential movement due to frost-heave would be in addition to edge-lift 
caused by clay activity and therefore the design edge-lift value should consider the cumulative effects of 
the two influences. Furthermore, the 2012 Northern Nevada Code Amendments require that deflection 
calculations “would need to show that the maximum combined frost and expansive soil heaving, as 
localized at slab edges, with resultant non-uniformly distributed deflections, as well as whole slab 
deflections would not result in super structure racking or excessive truss, roof, or wall frame 
movement.” Minimum slab thickness and recommended turn-down should be established by the 
structural engineer. In addition, the project area is in a cold region for which special cold weather design 
considerations may be warranted for post-tensioned slabs and residences left unheated for an extended 
period of time. 

The preferred slab profile has been selected to consist of a 15-mil moisture vapor barrier covered by a 
minimum two inch layer of compact Type 2 Class B aggregate base placed within 3-percent of optimum 
and compacted by at least 3-complete passes with a vibroplate. Per Figure R6.2 (PTI DC10.5-12), Table 7 
presents the recommended coefficients of friction, µ, for first and average subsequent movements 
based on the design slab support profile. A sand layer or size No. 67 concrete aggregate is not 
recommended for direct slab support. If location of the polyethylene sheeting significantly impacts the 
design or tensioning protocol, we recommend placement of the barrier be indicated as a special 
inspection item. For the WRI protocol, pre-stress losses are not a factor; therefore, the coefficient of 
friction should be taken as 0.45 for WRI slabs cast on aggregate base. A k-value of 85 pci may be used for 
design. 
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Table 7 - Coefficient of Friction, µ, for 5-inch Slabs

Material First 
Movement

Average 
Subsequent 
Movements

Aggregate Base 1.95 1.37
Structural Fill 1.72 0.88

Polyethylene Sheeting1 0.88 0.55
1For normal construction practice, µ = 0.75

Excessive shrinkage cracking can precipitate the need for changes in design considerations. When 
considering non-structural slabs, crack control joint spacing is typically limited to 10 to 12 feet in our 
locale due to the combined effects of our local aggregates and environmental considerations. If this 
spacing seems aggressive when considering shrinkage, PTI suggests the designer consider increasing the 
minimum pre-stress force. Post-tensioned foundations, when compared to conventionally reinforced 
slabs, are expected to deform. The flexibility of the slab distributes localized soil movement to a more 
uniform slab shape; however, it is important that other consultants be cognizant of this behavior so that 
their products and design can be made compatible with a flexible foundation system. Typically, roof
trusses, load concentrations, architectural features spanning between the active and non-active zones, 
non-flexible exterior siding, brittle floor coverings, and areas that slope to drain and utility connections 
warrant closer scrutiny. 

Post-construction practices must be incorporated to help ensure the successful performance of the 
structural slabs. To help minimize movements in soils due to post-construction factors, not climate 
related, the following maintenance procedures are required:

Uniform landscaping should be provided adjacent to the perimeter of the foundation, and 
excellent drainage provided and maintained away from the residence. Never allow water to 
pond adjacent to the structure.
Recommended positive drainage is a minimum of six inches of fall in ten feet, and impervious 
surfaces within ten feet of the building foundation should be sloped a minimum of two percent 
away from the foundation.
Water should be applied in a uniform, systematic manner as equally as possible on all sides of 
the residence to keep the soil moist. Areas without ground cover may require more moisture 
due to the potential for increased evaporation. 
Soaker hoses, if used, should be placed 18" to 30" from foundation edge.  Sprinklers should not 
be allowed to spray directly on foundation.
Trees should not be planted within 10 feet of the structure. 
Check gutters and downspouts to be sure they are clear and water discharges a minimum of five 
feet from foundation.
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The foundation perimeter should be observed during extreme hot and dry periods to help insure 
that adequate watering is being provided to prevent the soil from separating from the 
foundation.

It is recommended that a yearly survey of foundations is conducted and any maintenance necessary to 
improve drainage and prevent ponding of water adjacent to these structures is performed. This is 
especially important during the first ten years after construction because that is usually when the most 
severe adjustment between the new foundation and supporting soil occurs. Following the above listed 
procedures should help limit detrimental foundation movement caused by expansive soils.  

8.7 Retaining Walls
Lateral earth pressures for consideration in the design of retaining structures are presented in Table 8.
Changes in earth pressures due to seismic influences were assessed via the AASHTO LRFD protocol that 
considers some component of cohesion will be maintained within the backfill. The presented values 
assume that some wall displacement is allowable due to the design event, and therefore the presented 
values have therefore been based on 70% of the USGS’ predicted PGA. The values presented in Table 8
do not consider hydrostatic pressures or surcharge loading. Traffic loading should be modeled by 
increasing the wall backfill load by an additional height of two feet. Unless confined by slab or 
pavement, the surface foot of soil should be ignored when considering passive resistance. 

       Table 8 - Lateral Earth Pressures

Condition Minimum Cohesion 
Modeled (psf)

Active (psf/f) Passive (psf/f)
At 

Rest
Static Pseudo-              

Static Static Pseudo-            
Static

Level 200 40 70 350 250 60

Excessive retaining wall pressures can be developed due to heavy compaction equipment proximate to 
the wall during backfill placement. Therefore, due care during placement and compaction of backfill is 
required. Backfill behind retaining structures should be compacted to not less than 90 percent of the 
soils’ maximum dry density. French drains, a drainage backfill geotextile such as Mirafi 140 N, or a pre-
manufactured drain system such as Tensor ® DC1200 may be utilized if buildup of hydrostatic pressure is 
possible. Soil preparation for retaining wall foundations and allowable bearing capacities shall be 
consistent with the Site Preparation and Grading and Filling sections of this report. 

8.8 Erosion Control
Erosion potential is dependent on numerous factors involving grain size distribution, cohesion, moisture 
content, slope angle and the velocity of the water or wind on the ground surface. Erosion protection 
should be in accordance with Carson City’s Public Works Design Manual.
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Temporary (during construction) and permanent (after construction) erosion control will be required 
for all disturbed areas.  The contractor shall prevent dust from being generated during construction in 
compliance with all applicable city, county, state and federal regulations, and shall submit an 
acceptable dust control plan to the Washoe County District Health Department prior to starting site 
preparation or earthwork. The project specifications should include an indemnification by the 
contractor of the owner and engineer for any dust generation during the construction period.  The 
owner will be responsible for mitigation of dust after his acceptance of the project.

8.9 Site Drainage
Adequate surface drainage must be constructed and maintained away from the structures. The 
permanent finish slopes away from the structure should be sufficient to allow water to drain away 
quickly from and prevent any ponding of water adjacent to the structure. All runoff should be 
collected within permanent drainage paths that can convey water off the property. A system of roof 
gutters and downspouts is recommended to collect roof drainage and direct it away from the 
foundations.  

Foundation and stem wall backfill should be densified to at least 90-percent relative compaction in 
accordance with the requirements given in the Grading and Filling Section. Compacting the backfill 
material decreases permeability and reduces the amount of irrigation and storm water available to 
enter under floor areas.  

8.10 Concrete Slabs
A 4-inch minimum compacted base course (Type 2, Class B, Standard Specifications for Public Works 
Construction) compacted to 95% relative compaction is recommended beneath standard (non-post-
tensioned) concrete slabs-on-grade subject solely to foot traffic. The recommended base course 
section should be increased to 6-inches where vehicle traffic is anticipated. All dedicated and public 
easement improvements shall be constructed in accordance with Carson City’s standards and the 
Standard Specifications for Public Works Construction. 

Wood Rodgers does not practice in the field of moisture vapor transmission evaluation/mitigation. 
Therefore, if a vapor retarder/barrier system more rigorous than the requirements of the IRC is desired, 
we recommend that a qualified person/firm be engaged/consulted with to evaluate the general and 
specific moisture vapor transmission paths and any impact on the proposed construction. This 
person/firm should provide recommendations for mitigation of potential adverse impact of moisture 
vapor transmission on various components of the structure as deemed appropriate. If special conditions 
do not exist, Wood Rodgers typically recommends a moisture vapor barrier, consisting of Stego Wrap 
(15 mil), or equal, be placed as part of the moisture vapor system.

All concrete placement and curing should be performed in accordance with procedures outlined by 
the American Concrete Institute. Special considerations should be given to concrete placed and cured 
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during hot or cold weather conditions. Proper control joints and reinforcing should be provided to 
minimize any damage resulting from shrinkage. 

Western Nevada is a region with absorptive aggregates and exceptionally low relative humidity. As a 
consequence, concrete flatwork will shrink and curl in a manner which is not typical of other US regions. 
Proper sub-grade preparation and placement of reinforcement are imperative. Joint spacing, locally, is 
typically on 10 to 12 foot centers. Cracking that occurs within the slab on grade will often reflect through 
overlying improvements even if adequate substrate preparation has occurred. 

Sulfate testing on the native soils in the immediate area yielded results in the negligible range. No
special concrete provisions are required to address sulfate resistance. Additionally, ACI 318-11, Table 
4.2.1 rates the severity of corrosion as Moderate or Exposure Class C1. The definition for Moderate or 
Exposure Class C1 is defined as “Concrete exposed to moisture but not to external sources of chlorides.” 
External sources of chlorides include deicing chemicals, salt, brackish water, seawater, or spray from 
these sources. If any of these external sources are applicable to the project site, chloride exposure class 
will be upgraded to Severe or Exposure Class C2 which requires a minimum compressive strength of 
5,000 psi and a maximum water to cement ratio of 0.40.

The on-site soils tested are not considered corrosive to steel reinforcement properly embedded within 
Portland Cement Concrete. However, the soils may be corrosive to unprotected metal.

Furthermore, resistivity, pH, oxidation-reduction potential, sulfides and moisture was used in 
determining that the soil is corrosive to ductile-iron pipe and protection against exterior corrosion 
should be provided. Polyethylene encasement alone may not be a viable corrosion protection system if 
the water table has the potential to be above the invert of the pipe.

Wood Rodgers, Inc. is not a corrosion engineering firm. Therefore, a corrosion engineer should be 
consulted if a more thorough soil corrosion potential at the proposed improvement areas is desired.

8.11 Asphaltic Concrete
Table 9 presents our minimum structural pavement sections for the development and based on 
planned use. Our structural pavement sections were based on a minimum R-Value of 15 (Weighted 
profile considering the 1-foot structural fill separation layer (Specified R-Value = 30) and 2-feet of 
subgrade presenting an R-Value of 10.)
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Table 9 - Structural Pavement Sections

Condition Pavement Thickness 
(In.) Pavement Type1

Type II Class B Base 
Course Thickness 

(In.)2

Local Streets 3 Type 3 + Lime 6

Collector Streets 4 2” Type 3 + Lime / 2” 
Type 2 6

Parking and 
Automobile Traffic 
Driveways

3 Type 3 + Lime 6

Dumpster Aprons3 6 Reinforced Portland 
Cement Concrete 6

1 Per the Standard Specifications for Public Works Construction                                                                                                                                           
2 Base Course thickness is in addition to structural fill separation requirements                                                                                                      
3 Dumpster aprons should extend far enough from the trash enclosure so that the wheel loads are confined to the reinforced  
concrete pad. 

The minimum structural section for roadways within the Carson City is 3 inches of asphaltic concrete 
capping 6 inches of aggregate base. Please refer to the Carson City Standard Detail’s Drawing Number 
C-5.1.8 – Roadway Section Urban Streets for additional requirements. Local streets may service a 
maximum Average Daily Traffic (A.D.T.) of 1,000 and collector streets may service a maximum A.D.T. 
of 8,000. Based on our analyses and site grading requirements, the minimum structural section is 
suitable for the local streets within the subdivision when the structural fill separation requirements of 
Table 3 have been met.

All roadway construction shall be in accordance with the approved plans and the Standard Specifications 
for Public Works Construction. Roadway subgrade shall be prepared in accordance with the 
requirements of this report. The Contractor should submit a pavement mix design to the Owner, for 
approval, at least 5 working days prior to paving.  When pavement is placed directly adjacent to 
concrete flatwork, the finish compacted grade of the pavement should be at least ½ of an inch higher 
than the edge of adjacent concrete surface to allow adequate compaction of the pavement without 
damaging the concrete.

8.12 Asphalt Design Life
Maintenance is mandatory to long-term pavement performance. Maintenance refers to any activity 
performed on the pavement that is intended to preserve its original service life or load-carrying 
capacity.  Examples of maintenance activities include patching, crack or joint sealing, and seal coats. If 
these maintenance activities are ignored or deferred, premature failure of the pavement will occur.

The cost associated with proper maintenance is generally much less than the cost for reconstruction due 
to the premature failure of the pavement. Therefore, since pavement quality is an integral consideration 
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in the formulation of our design recommendations, we strongly recommend the owner/project manager 
implement a pavement management program.

Premature failure of asphaltic concrete frequently occurs adjacent to poorly graded ponding areas 
and/or landscape areas. Failures may occur due to excessive precipitation, irrigation and landscaping 
water infiltrating into the subgrade soils causing subgrade failure. As such, in areas where saturation of 
the subgrade soils beneath asphaltic pavement may occur, we strongly recommend the owner/project 
manager install a subdrain system to eliminate the potential for saturation of subgrade soils. The 
subdrain system should discharge into a permanent drainage area that will not impede drainage flow to 
cause the system to back-up and/or clog. Appropriate maintenance procedures should be implemented 
to ensure the subdrain system does not plug and allow for proper drainage of surface and subsurface 
water beneath paved areas. Subdrain location and configuration should be evaluated once final grading 
and landscaping plans have been prepared. If the ultimate traffic exceeds the anticipated levels, it may be 
necessary to reevaluate and overlay the pavement at some time in the future. 

9.0 CONSTRUCTION OBSERVATION AND TESTING SERVICES

The recommendations presented in this report are based on the assumption that the contractors 
perform their work as required by the project documents and that owner/project manager provides 
sufficient field-testing and construction review during all phases of construction. Prior to construction, 
the owner/project manager should schedule a pre-job conference including, but not limited to, the 
owner, architect, civil engineer, the general contractor, earthwork and materials subcontractors, 
building official, and geotechnical engineer. It is the owner's/project manager responsibility to set-up 
this meeting and contact all responsible parties. The conference will allow parties to review the project 
plans, specifications, and recommendations presented in this report, and discuss applicable material 
quality and mix design requirements.  All quality control reports should be submitted to the 
owner/project manager for review and distributed to the appropriate parties.

During construction, Wood Rodgers Incorporated should have the opportunity to provide sufficient on-
site observation of site preparation and grading, over-excavation, fill placement, foundation installation, 
and paving. These observations would allow us to document the geotechnical conditions are in fact just
as anticipated and that the contractor's work meets with the criteria in the approved plans and 
specifications. Verification of horizontal and vertical control must be provided by whoever was 
responsible for establishing those boundaries and constructing associated improvements.

10.0 EXPECTATION OF PERFORMANCE
The planned residences will incorporate either a standard slab-on-grade foundation with perimeter 
footings extending to a minimum depth of 24 inches below finished exterior grade or a structural slab-
on-grade foundation. It must be considered by the developer that site fills will be generated on site 
using cut-to-fill practices and may not be purchased from a commercial borrow source. Therefore, the
potential exists that soils within various building pads may fall outside the specified limits of Select
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Structural Fill (Table 4). This deviation should not be considered a failure to adhere to construction 
documents but should be considered a limitation to mass-grading when a natural, virgin material is used 
for a fill source. These inherent variations should not be considered to comprise a non-conformity with 
the project specifications unless the Weighted Plasticity (% of material passing the #200 sieve x Plasticity 
Index) of the weighted structural fill separation layer exceeds 5.5 for standard spread foundations. 

Single family residential construction results in a complex composite of steel, concrete, lumber, and 
earth. Each element responds differently to loading and as a consequence cracking and distortion occur. 
Occurrence of cracking or distortion is not in and of itself evidence of the structure failing to meet a 
reasonable standard or level of performance. Repair of unsightly, non-structural, cracks should be 
considered part of the homeowner maintenance program. Cracks that continue to reappear or widen or 
propagate may be indicative of extenuating issues that require redress. Our design protocols and 
recommended construction testing procedures rely upon ASTM Standards and Guidelines, therefore any 
subsequent studies to evaluate completed product or construction practices shall be in accordance with 
ASTM E 141 AND shall employ the same testing means and methods available at the time of 
construction. Where access or testing limits do not allow continuity in testing methods, a correlation 
program must be performed that establishes that the testing and evaluation methods employed by the 
reviewing agency present results consistent with and comparable to the test methods prescribed by this 
report and employed during construction. Failure to follow these prescribed protocols would result in 
test data being compromised when compared to ASTM standards and requirements. In addition, failure 
to follow the referenced statistical and sampling ASTM assessment protocols would result in a forensic 
assessment program rife with inconsistencies and variations which would result in the forensic 
investigation failing to meet the level of precision necessary to accurately evaluate the site conditions.

11.0 STANDARD LIMITATION CLAUSE

This report has been prepared in accordance with generally accepted local geotechnical practices.  The 
analyses and recommendations submitted are based upon field exploration performed and the 
conditions encountered as discussed in our report.  This report does not reflect soil variations that may 
become evident during the construction period, at which time re-evaluation of the recommendations 
may be necessary.  We recommend our firm be retained to perform construction observation in all 
phases of the project related to geotechnical factors to document compliance with our 
recommendations.  The owner/project manager is responsible for distribution of this geotechnical 
report to all designers and contractors whose work is related to geotechnical factors.

It is the contractor’s responsibility for the grading and construction of the designed improvements. This 
responsibility includes the means, methods, techniques, sequence, and procedures of construction and 
safety of construction at the site. All construction shall conform to the requirements of the most 
recently adopted version of the Standard Specifications for Public Works Construction and the 
requirements of Carson City. Failure to inspect the work shall not relieve the contractor from his 
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obligation to perform sound and reliable work as described herein and as described in the Standard 
Specifications for Public Works Construction.

All plans and specifications should be reviewed by the design engineer responsible for this geotechnical 
report to determine if they have been prepared in accordance with the recommendations contained in 
this report prior to submitting to the building department for review. It is the owner's/project manager 
responsibility to provide the plans and specifications to the engineer. 

This report has been prepared to provide information allowing the architect and engineer to design the 
project. In the event of changes in the design, location, or ownership of the project after presentation of 
this report, our recommendations should be reviewed and possibly modified by the geotechnical 
engineer.  If the geotechnical engineer is not accorded the privilege of making this recommended 
review, we can assume no responsibility for misinterpretation or misapplication of our 
recommendations or their validity in the event changes have been made in the original design concept 
without our prior review. The engineer makes no other warranties, either expressed or implied, as to 
the professional advice provided under the terms of this agreement and included in this report. 

This report was prepared by Wood Rodgers, Inc. for the benefit of Ryder Homes. The material in it 
reflects Wood Rodgers’ best judgment in light of the information available to it at the time of 
preparation. Any use which a third party makes of this report, or any reliance on or decisions to be made 
based on it, are the responsibility of such third parties. Wood Rodgers accepts no responsibility for 
damages, if any, suffered by any third party as a result of decisions made or actions based on this report.
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Expansion Pressure (psf)
Lab Log # Sample Source Material

4473 Medium Brown Clayey Sand 0 15

POINT # WATER DRY DENSITY EXUDATION EXPANSION RESISTANCE
CONTENT (%) (PCF) PRESS. (PSI) PRESS. (PSF) VALUE (R)

1 18.9 106.9 102 0 7
2 13.9 112.6 432 0 23
3 9.4 117.8 785 0 66
4
5
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Medium Brown Clayey Sand

TESTED BY JOB NUMBER APPROVED DATE REVISED DATE
BC 3/22/2018
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Expansion Pressure (psf)
Lab Log # Sample Source Material

4473 Medium Brown Clayey Sand 0 10

POINT # WATER DRY DENSITY EXUDATION EXPANSION RESISTANCE
CONTENT (%) (PCF) PRESS. (PSI) PRESS. (PSF) VALUE (R)

1 11.2 122.8 601 0 27
2 11.8 120.4 408 0 16
3 12.7 115.5 283 0 9
4
5

Lompa Ranch
Medium Brown Clayey Sand

TESTED BY JOB NUMBER APPROVED DATE REVISED DATE
BC 3/22/2018

Phone: 775-823-4068   Fax: 775-823-4066
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R-Value and Expansion Pressure of Compacted Soils      AASHTO T190 / ASTM D2844

R-Value
@ 300 (psi) @ 300 (psi)

TP-3 @ 0 - 2.5'
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 SHRINK CALCULATION

Ym Center (Shrink) = -0.87 inches ( -2.20 centimeters )

Em Center = 9.00 feet ( 274.32 centimeters )

DISTANCE
0.0 ft 0.9 ft 1.8 ft 2.7 ft 3.6 ft 4.5 ft 5.4 ft 6.3 ft 7.2 ft 8.1 ft 9.0 ft
0 cm 27 cm 55 cm 82 cm 110 cm 137 cm 165 cm 192 cm 219 cm 247 cm 274 cm

Ym

0.0 in

1.0 in

Shrink at Slab Shrink at distance X from edge of slab Shrink at
Edge Em
0.0 ft 0.9 ft 1.8 ft 2.7 ft 3.6 ft 4.5 ft 5.4 ft 6.3 ft 7.2 ft 8.1 ft 9.0 ft
0 cm 27 cm 55 cm 82 cm 110 cm 137 cm 165 cm 192 cm 219 cm 247 cm 274 cm

inches -0.87 -0.76 -0.66 -0.56 -0.46 -0.36 -0.27 -0.18 -0.11 -0.05 0.00
cm -2.20 -1.94 -1.68 -1.42 -1.16 -0.91 -0.68 -0.47 -0.29 -0.13 0.00
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 SUCTION PROFILES

Suction (pF)
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5

0

5

10

Depth
(feet)

3.0

6.0

Initial suction at edge of slab

Final suction at edge of slab

Constant Suction
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 LAYER GEOTECHNICAL PROPERTIES

Gamma0 Fine Clay Coarse-Grain GammaH GammaH GammaH
Layer (Mean) Cor. Fact. Cor. Fact. (Mean) (Shrink) (Swell)

1 0.070 0.379 1.000 0.027 0.026 0.027
2 0.080 0.417 1.000 0.033 0.032 0.034

Alpha Alpha Alpha
Layer (Mean) (Shrink) (Swell) S P KoHo

1 0.004826 0.004835 0.004818 -13.887 0.000668 0.000290
2 0.004904 0.004918 0.004890 -14.882 0.000633 0.000275

Gamma0 Determination Per PTI 3rd Edition Manual
% Fine PI/ LL/ Zone Gamma0

Layer Clay PI %fc LL %fc Chart (Mean)
1 37.88 20 0.53 33 0.87 1 0.070
2 41.67 24 0.58 37 0.89 1 0.080
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 SUMMARY OF INPUT DATA - Soil Properties

Layer Thickness and description
Layer Layer Depth to

Number Thickness Bottom Layer Description
1 3.0 ft 3.0 ft Dark Brown SC/CL
2 3.0 ft 6.0 ft SC

Layer Geotechnical Properties
Layer Liquid Plastic % Pass. % Finer Dry Den. Gamma Ko Ko Fabric

Number Limit Limit #200 2 mic. (lb/ft^3) 100 Drying Wetting Factor
1 33 13 52.8 20.0 120.0 CALC 0.33 0.67 1.0
2 37 13 36.0 15.0 120.0 CALC 0.33 0.67 1.0

Coarse-Grained Soil Correction
Layer % Pass. (Gs) Wet Den.

Number #10 coarse (lb/ft^3)
1 Not Calculated
2 Not Calculated
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 SUMMARY OF INPUT DATA - Suction at Edge of Slab

 Initial Suction Profile ---- Default Wet Design Envelope

Suction value at surface : 3.0  pF

Final Suction Profile ---- Default Dry Design Envelope

Suction Value at Surface : 4.5  pF

Constant Suction

Constant suction : 4.0  pF
Depth to constant suction : 5.9  ft

Moisture Barriers

Vertical barrier depth : 0.0  ft
Apply vertical barrier to : Neither Profile

Horizontal barrier length : 0.0  ft
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 SUMMARY OF INPUT DATA - Em

Em Distance

Determined per Modified PTI method
Thornthwaite Moisture Index -40 

Suction Profile at Em ---- Constant Suction Profile
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 Suction Profiles

Depth Initial Suction Final Suction Shrink
(ft) @ Edge Suction @ Edge (in)
0.0 3.00 4.00 4.50 0.00
0.1 3.01 4.00 4.49 -0.02
0.2 3.03 4.00 4.49 -0.02
0.3 3.04 4.00 4.48 -0.02
0.4 3.05 4.00 4.47 -0.02
0.5 3.07 4.00 4.47 -0.02
0.6 3.08 4.00 4.46 -0.02
0.7 3.09 4.00 4.45 -0.02
0.8 3.10 4.00 4.45 -0.02
0.9 3.12 4.00 4.44 -0.02
1.0 3.13 4.00 4.43 -0.02
1.1 3.14 4.00 4.43 -0.02
1.2 3.15 4.00 4.42 -0.02
1.3 3.16 4.00 4.42 -0.02
1.4 3.17 4.00 4.41 -0.02
1.5 3.19 4.00 4.40 -0.02
1.6 3.20 4.00 4.40 -0.02
1.7 3.21 4.00 4.39 -0.02
1.8 3.22 4.00 4.39 -0.02
1.9 3.23 4.00 4.38 -0.02
2.0 3.24 4.00 4.38 -0.02
2.1 3.25 4.00 4.37 -0.02
2.2 3.26 4.00 4.37 -0.02
2.3 3.27 4.00 4.36 -0.02
2.4 3.28 4.00 4.36 -0.02
2.5 3.29 4.00 4.35 -0.02
2.6 3.30 4.00 4.35 -0.02
2.7 3.31 4.00 4.34 -0.02
2.8 3.32 4.00 4.34 -0.01
2.9 3.33 4.00 4.33 -0.01
3.0 3.34 4.00 4.33 -0.02
3.1 3.34 4.00 4.32 -0.02
3.2 3.35 4.00 4.32 -0.02
3.3 3.36 4.00 4.31 -0.02
3.4 3.37 4.00 4.31 -0.02
3.5 3.38 4.00 4.30 -0.01
3.6 3.39 4.00 4.30 -0.01
3.7 3.40 4.00 4.29 -0.01
3.8 3.40 3.99 4.29 -0.01
3.9 3.41 3.99 4.29 -0.01
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 Suction Profiles

Depth Initial Suction Final Suction Shrink
(ft) @ Edge Suction @ Edge (in)
4.0 3.42 3.99 4.28 -0.01
4.1 3.43 3.99 4.28 -0.01
4.2 3.43 3.99 4.27 -0.01
4.3 3.44 3.99 4.27 -0.01
4.4 3.45 3.99 4.27 -0.01
4.5 3.46 3.99 4.26 -0.01
4.6 3.46 3.99 4.26 -0.01
4.7 3.47 3.99 4.25 -0.01
4.8 3.48 3.99 4.25 -0.01
4.9 3.49 3.99 4.25 -0.01
5.0 3.49 3.99 4.24 -0.01
5.1 3.50 3.99 4.24 -0.01
5.2 3.51 3.99 4.24 -0.01
5.3 3.51 3.99 4.23 -0.01
5.4 3.52 3.99 4.23 -0.01
5.5 3.52 3.99 4.23 -0.01
5.6 3.53 3.99 4.22 -0.01
5.7 3.54 3.99 4.22 -0.01
5.8 3.54 3.99 4.22 -0.01
5.9 3.55 3.99 4.21 -0.01
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 INITIAL SUCTION PROFILES

Depth Depth 0.0 ft 0.9 ft 1.8 ft 2.7 ft 3.6 ft 4.5 ft 5.4 ft 6.3 ft 7.2 ft 8.1 ft 9.0 ft
(cm) (ft) 0 cm 27 cm 55 cm 82 cm 110 cm 137 cm 165 cm 192 cm 219 cm 247 cm 274 cm

0 0.0 3.00 3.10 3.20 3.30 3.40 3.50 3.60 3.70 3.80 3.90 4.00
3 0.1 3.01 3.11 3.21 3.31 3.41 3.51 3.61 3.70 3.80 3.90 4.00
6 0.2 3.03 3.12 3.22 3.32 3.42 3.51 3.61 3.71 3.81 3.90 4.00
9 0.3 3.04 3.14 3.23 3.33 3.42 3.52 3.62 3.71 3.81 3.90 4.00

12 0.4 3.05 3.15 3.24 3.34 3.43 3.53 3.62 3.72 3.81 3.90 4.00
15 0.5 3.07 3.16 3.25 3.35 3.44 3.53 3.63 3.72 3.81 3.91 4.00
18 0.6 3.08 3.17 3.26 3.36 3.45 3.54 3.63 3.72 3.82 3.91 4.00
21 0.7 3.09 3.18 3.27 3.36 3.45 3.55 3.64 3.73 3.82 3.91 4.00
24 0.8 3.10 3.19 3.28 3.37 3.46 3.55 3.64 3.73 3.82 3.91 4.00
27 0.9 3.12 3.20 3.29 3.38 3.47 3.56 3.65 3.73 3.82 3.91 4.00
30 1.0 3.13 3.22 3.30 3.39 3.48 3.56 3.65 3.74 3.82 3.91 4.00
34 1.1 3.14 3.23 3.31 3.40 3.48 3.57 3.66 3.74 3.83 3.91 4.00
37 1.2 3.15 3.24 3.32 3.41 3.49 3.57 3.66 3.74 3.83 3.91 4.00
40 1.3 3.16 3.25 3.33 3.41 3.50 3.58 3.66 3.75 3.83 3.91 4.00
43 1.4 3.17 3.26 3.34 3.42 3.50 3.59 3.67 3.75 3.83 3.92 4.00
46 1.5 3.19 3.27 3.35 3.43 3.51 3.59 3.67 3.75 3.84 3.92 4.00
49 1.6 3.20 3.28 3.36 3.44 3.52 3.60 3.68 3.76 3.84 3.92 4.00
52 1.7 3.21 3.29 3.37 3.44 3.52 3.60 3.68 3.76 3.84 3.92 4.00
55 1.8 3.22 3.30 3.37 3.45 3.53 3.61 3.69 3.76 3.84 3.92 4.00
58 1.9 3.23 3.31 3.38 3.46 3.54 3.61 3.69 3.77 3.84 3.92 4.00
61 2.0 3.24 3.32 3.39 3.47 3.54 3.62 3.69 3.77 3.85 3.92 4.00
64 2.1 3.25 3.32 3.40 3.47 3.55 3.62 3.70 3.77 3.85 3.92 4.00
67 2.2 3.26 3.33 3.41 3.48 3.55 3.63 3.70 3.78 3.85 3.92 4.00
70 2.3 3.27 3.34 3.42 3.49 3.56 3.63 3.71 3.78 3.85 3.92 4.00
73 2.4 3.28 3.35 3.42 3.49 3.57 3.64 3.71 3.78 3.85 3.93 4.00
76 2.5 3.29 3.36 3.43 3.50 3.57 3.64 3.71 3.78 3.86 3.93 4.00
79 2.6 3.30 3.37 3.44 3.51 3.58 3.65 3.72 3.79 3.86 3.93 4.00
82 2.7 3.31 3.38 3.45 3.51 3.58 3.65 3.72 3.79 3.86 3.93 4.00
85 2.8 3.32 3.39 3.45 3.52 3.59 3.66 3.72 3.79 3.86 3.93 4.00
88 2.9 3.33 3.39 3.46 3.53 3.59 3.66 3.73 3.80 3.86 3.93 4.00
91 3.0 3.34 3.40 3.47 3.53 3.60 3.67 3.73 3.80 3.86 3.93 4.00
94 3.1 3.34 3.41 3.48 3.54 3.61 3.67 3.74 3.80 3.87 3.93 4.00
98 3.2 3.35 3.42 3.48 3.55 3.61 3.67 3.74 3.80 3.87 3.93 4.00
101 3.3 3.36 3.43 3.49 3.55 3.62 3.68 3.74 3.81 3.87 3.93 4.00
104 3.4 3.37 3.43 3.50 3.56 3.62 3.68 3.75 3.81 3.87 3.93 4.00
107 3.5 3.38 3.44 3.50 3.56 3.63 3.69 3.75 3.81 3.87 3.93 4.00
110 3.6 3.39 3.45 3.51 3.57 3.63 3.69 3.75 3.81 3.87 3.93 4.00
113 3.7 3.40 3.46 3.52 3.58 3.64 3.70 3.76 3.82 3.88 3.94 4.00
116 3.8 3.40 3.46 3.52 3.58 3.64 3.70 3.76 3.82 3.88 3.94 3.99
119 3.9 3.41 3.47 3.53 3.59 3.64 3.70 3.76 3.82 3.88 3.94 3.99
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 INITIAL SUCTION PROFILES (cont.)

Depth Depth 0.0 ft 0.9 ft 1.8 ft 2.7 ft 3.6 ft 4.5 ft 5.4 ft 6.3 ft 7.2 ft 8.1 ft 9.0 ft
(cm) (ft) 0 cm 27 cm 55 cm 82 cm 110 cm 137 cm 165 cm 192 cm 219 cm 247 cm 274 cm
122 4.0 3.42 3.48 3.53 3.59 3.65 3.71 3.76 3.82 3.88 3.94 3.99
125 4.1 3.43 3.48 3.54 3.60 3.65 3.71 3.77 3.82 3.88 3.94 3.99
128 4.2 3.43 3.49 3.55 3.60 3.66 3.71 3.77 3.83 3.88 3.94 3.99
131 4.3 3.44 3.50 3.55 3.61 3.66 3.72 3.77 3.83 3.88 3.94 3.99
134 4.4 3.45 3.50 3.56 3.61 3.67 3.72 3.78 3.83 3.89 3.94 3.99
137 4.5 3.46 3.51 3.56 3.62 3.67 3.73 3.78 3.83 3.89 3.94 3.99
140 4.6 3.46 3.52 3.57 3.62 3.68 3.73 3.78 3.83 3.89 3.94 3.99
143 4.7 3.47 3.52 3.58 3.63 3.68 3.73 3.78 3.84 3.89 3.94 3.99
146 4.8 3.48 3.53 3.58 3.63 3.68 3.74 3.79 3.84 3.89 3.94 3.99
149 4.9 3.49 3.54 3.59 3.64 3.69 3.74 3.79 3.84 3.89 3.94 3.99
152 5.0 3.49 3.54 3.59 3.64 3.69 3.74 3.79 3.84 3.89 3.94 3.99
155 5.1 3.50 3.55 3.60 3.65 3.70 3.75 3.80 3.84 3.89 3.94 3.99
158 5.2 3.51 3.55 3.60 3.65 3.70 3.75 3.80 3.85 3.90 3.94 3.99
162 5.3 3.51 3.56 3.61 3.66 3.70 3.75 3.80 3.85 3.90 3.94 3.99
165 5.4 3.52 3.57 3.61 3.66 3.71 3.76 3.80 3.85 3.90 3.95 3.99
168 5.5 3.52 3.57 3.62 3.67 3.71 3.76 3.81 3.85 3.90 3.95 3.99
171 5.6 3.53 3.58 3.62 3.67 3.72 3.76 3.81 3.85 3.90 3.95 3.99
174 5.7 3.54 3.58 3.63 3.67 3.72 3.76 3.81 3.86 3.90 3.95 3.99
177 5.8 3.54 3.59 3.63 3.68 3.72 3.77 3.81 3.86 3.90 3.95 3.99
180 5.9 3.55 3.59 3.64 3.68 3.73 3.77 3.81 3.86 3.90 3.95 3.99
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 FINAL SUCTION PROFILES

Depth Depth 0.0 ft 0.9 ft 1.8 ft 2.7 ft 3.6 ft 4.5 ft 5.4 ft 6.3 ft 7.2 ft 8.1 ft 9.0 ft
(cm) (ft) 0 cm 27 cm 55 cm 82 cm 110 cm 137 cm 165 cm 192 cm 219 cm 247 cm 274 cm

0 0.0 4.50 4.45 4.40 4.35 4.30 4.25 4.20 4.15 4.10 4.05 4.00
3 0.1 4.49 4.44 4.39 4.35 4.30 4.25 4.20 4.15 4.10 4.05 4.00
6 0.2 4.49 4.44 4.39 4.34 4.29 4.24 4.19 4.15 4.10 4.05 4.00
9 0.3 4.48 4.43 4.38 4.34 4.29 4.24 4.19 4.14 4.10 4.05 4.00

12 0.4 4.47 4.43 4.38 4.33 4.28 4.24 4.19 4.14 4.09 4.05 4.00
15 0.5 4.47 4.42 4.37 4.33 4.28 4.23 4.19 4.14 4.09 4.05 4.00
18 0.6 4.46 4.41 4.37 4.32 4.28 4.23 4.18 4.14 4.09 4.05 4.00
21 0.7 4.45 4.41 4.36 4.32 4.27 4.23 4.18 4.14 4.09 4.04 4.00
24 0.8 4.45 4.40 4.36 4.31 4.27 4.22 4.18 4.13 4.09 4.04 4.00
27 0.9 4.44 4.40 4.35 4.31 4.26 4.22 4.18 4.13 4.09 4.04 4.00
30 1.0 4.43 4.39 4.35 4.30 4.26 4.22 4.17 4.13 4.09 4.04 4.00
34 1.1 4.43 4.38 4.34 4.30 4.26 4.21 4.17 4.13 4.08 4.04 4.00
37 1.2 4.42 4.38 4.34 4.29 4.25 4.21 4.17 4.13 4.08 4.04 4.00
40 1.3 4.42 4.37 4.33 4.29 4.25 4.21 4.17 4.12 4.08 4.04 4.00
43 1.4 4.41 4.37 4.33 4.29 4.25 4.20 4.16 4.12 4.08 4.04 4.00
46 1.5 4.40 4.36 4.32 4.28 4.24 4.20 4.16 4.12 4.08 4.04 4.00
49 1.6 4.40 4.36 4.32 4.28 4.24 4.20 4.16 4.12 4.08 4.04 4.00
52 1.7 4.39 4.35 4.31 4.27 4.23 4.20 4.16 4.12 4.08 4.04 4.00
55 1.8 4.39 4.35 4.31 4.27 4.23 4.19 4.15 4.11 4.08 4.04 4.00
58 1.9 4.38 4.34 4.30 4.27 4.23 4.19 4.15 4.11 4.07 4.04 4.00
61 2.0 4.38 4.34 4.30 4.26 4.22 4.19 4.15 4.11 4.07 4.04 4.00
64 2.1 4.37 4.33 4.30 4.26 4.22 4.18 4.15 4.11 4.07 4.03 4.00
67 2.2 4.37 4.33 4.29 4.26 4.22 4.18 4.14 4.11 4.07 4.03 4.00
70 2.3 4.36 4.32 4.29 4.25 4.22 4.18 4.14 4.11 4.07 4.03 4.00
73 2.4 4.36 4.32 4.28 4.25 4.21 4.18 4.14 4.10 4.07 4.03 4.00
76 2.5 4.35 4.31 4.28 4.24 4.21 4.17 4.14 4.10 4.07 4.03 4.00
79 2.6 4.35 4.31 4.28 4.24 4.21 4.17 4.14 4.10 4.07 4.03 4.00
82 2.7 4.34 4.31 4.27 4.24 4.20 4.17 4.13 4.10 4.07 4.03 4.00
85 2.8 4.34 4.30 4.27 4.23 4.20 4.17 4.13 4.10 4.06 4.03 4.00
88 2.9 4.33 4.30 4.26 4.23 4.20 4.16 4.13 4.10 4.06 4.03 4.00
91 3.0 4.33 4.29 4.26 4.23 4.19 4.16 4.13 4.10 4.06 4.03 4.00
94 3.1 4.32 4.29 4.26 4.22 4.19 4.16 4.13 4.09 4.06 4.03 4.00
98 3.2 4.32 4.28 4.25 4.22 4.19 4.16 4.12 4.09 4.06 4.03 4.00
101 3.3 4.31 4.28 4.25 4.22 4.19 4.15 4.12 4.09 4.06 4.03 4.00
104 3.4 4.31 4.28 4.25 4.21 4.18 4.15 4.12 4.09 4.06 4.03 4.00
107 3.5 4.30 4.27 4.24 4.21 4.18 4.15 4.12 4.09 4.06 4.03 4.00
110 3.6 4.30 4.27 4.24 4.21 4.18 4.15 4.12 4.09 4.06 4.03 4.00
113 3.7 4.29 4.26 4.23 4.20 4.17 4.14 4.11 4.08 4.06 4.03 4.00
116 3.8 4.29 4.26 4.23 4.20 4.17 4.14 4.11 4.08 4.05 4.02 3.99
119 3.9 4.29 4.26 4.23 4.20 4.17 4.14 4.11 4.08 4.05 4.02 3.99
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 FINAL SUCTION PROFILES (cont.)

Depth Depth 0.0 ft 0.9 ft 1.8 ft 2.7 ft 3.6 ft 4.5 ft 5.4 ft 6.3 ft 7.2 ft 8.1 ft 9.0 ft
(cm) (ft) 0 cm 27 cm 55 cm 82 cm 110 cm 137 cm 165 cm 192 cm 219 cm 247 cm 274 cm
122 4.0 4.28 4.25 4.22 4.20 4.17 4.14 4.11 4.08 4.05 4.02 3.99
125 4.1 4.28 4.25 4.22 4.19 4.16 4.14 4.11 4.08 4.05 4.02 3.99
128 4.2 4.27 4.25 4.22 4.19 4.16 4.13 4.11 4.08 4.05 4.02 3.99
131 4.3 4.27 4.24 4.22 4.19 4.16 4.13 4.10 4.08 4.05 4.02 3.99
134 4.4 4.27 4.24 4.21 4.18 4.16 4.13 4.10 4.08 4.05 4.02 3.99
137 4.5 4.26 4.24 4.21 4.18 4.16 4.13 4.10 4.07 4.05 4.02 3.99
140 4.6 4.26 4.23 4.21 4.18 4.15 4.13 4.10 4.07 4.05 4.02 3.99
143 4.7 4.25 4.23 4.20 4.18 4.15 4.12 4.10 4.07 4.05 4.02 3.99
146 4.8 4.25 4.23 4.20 4.17 4.15 4.12 4.10 4.07 4.05 4.02 3.99
149 4.9 4.25 4.22 4.20 4.17 4.15 4.12 4.10 4.07 4.04 4.02 3.99
152 5.0 4.24 4.22 4.19 4.17 4.14 4.12 4.09 4.07 4.04 4.02 3.99
155 5.1 4.24 4.22 4.19 4.17 4.14 4.12 4.09 4.07 4.04 4.02 3.99
158 5.2 4.24 4.21 4.19 4.16 4.14 4.11 4.09 4.07 4.04 4.02 3.99
162 5.3 4.23 4.21 4.19 4.16 4.14 4.11 4.09 4.07 4.04 4.02 3.99
165 5.4 4.23 4.21 4.18 4.16 4.14 4.11 4.09 4.06 4.04 4.02 3.99
168 5.5 4.23 4.20 4.18 4.16 4.13 4.11 4.09 4.06 4.04 4.02 3.99
171 5.6 4.22 4.20 4.18 4.15 4.13 4.11 4.08 4.06 4.04 4.02 3.99
174 5.7 4.22 4.20 4.17 4.15 4.13 4.11 4.08 4.06 4.04 4.02 3.99
177 5.8 4.22 4.19 4.17 4.15 4.13 4.10 4.08 4.06 4.04 4.01 3.99
180 5.9 4.21 4.19 4.17 4.15 4.13 4.10 4.08 4.06 4.04 4.01 3.99
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 SWELL CALCULATION

Ym Edge (Swell) = 1.28 inches ( 3.25 centimeters )

Em Edge = 5.00 feet ( 152.40 centimeters )

DISTANCE
0.0 ft 0.5 ft 1.0 ft 1.5 ft 2.0 ft 2.5 ft 3.0 ft 3.5 ft 4.0 ft 4.5 ft 5.0 ft
0 cm 15 cm 30 cm 46 cm 61 cm 76 cm 91 cm 107 cm 122 cm 137 cm 152 cm

Ym

0.0 in

1.0 in

2.0 in

Swell at Slab Swell at distance X from edge of slab Swell at
Edge Em
0.0 ft 0.5 ft 1.0 ft 1.5 ft 2.0 ft 2.5 ft 3.0 ft 3.5 ft 4.0 ft 4.5 ft 5.0 ft
0 cm 15 cm 30 cm 46 cm 61 cm 76 cm 91 cm 107 cm 122 cm 137 cm 152 cm

inches 1.28 1.11 0.93 0.77 0.62 0.47 0.35 0.24 0.14 0.06 0.00
cm 3.25 2.81 2.37 1.95 1.56 1.21 0.88 0.60 0.36 0.16 0.00
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 SUCTION PROFILES

Suction (pF)
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5

0

5

10

Depth
(feet)

3.0

6.0

Initial suction at edge of slab

Final suction at edge of slab

Constant Suction
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 LAYER GEOTECHNICAL PROPERTIES

Gamma0 Fine Clay Coarse-Grain GammaH GammaH GammaH
Layer (Mean) Cor. Fact. Cor. Fact. (Mean) (Shrink) (Swell)

1 0.070 0.379 1.000 0.027 0.026 0.027
2 0.080 0.417 1.000 0.033 0.032 0.034

Alpha Alpha Alpha
Layer (Mean) (Shrink) (Swell) S P KoHo

1 0.004826 0.004835 0.004818 -13.887 0.000668 0.000290
2 0.004904 0.004918 0.004890 -14.882 0.000633 0.000275

Gamma0 Determination Per PTI 3rd Edition Manual
% Fine PI/ LL/ Zone Gamma0

Layer Clay PI %fc LL %fc Chart (Mean)
1 37.88 20 0.53 33 0.87 1 0.070
2 41.67 24 0.58 37 0.89 1 0.080
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 SUMMARY OF INPUT DATA - Soil Properties

Layer Thickness and description
Layer Layer Depth to

Number Thickness Bottom Layer Description
1 3.0 ft 3.0 ft Dark Brown SC/CL
2 3.0 ft 6.0 ft SC

Layer Geotechnical Properties
Layer Liquid Plastic % Pass. % Finer Dry Den. Gamma Ko Ko Fabric

Number Limit Limit #200 2 mic. (lb/ft^3) 100 Drying Wetting Factor
1 33 13 52.8 20.0 120.0 CALC 0.33 0.67 1.0
2 37 13 36.0 15.0 120.0 CALC 0.33 0.67 1.0

Coarse-Grained Soil Correction
Layer % Pass. (Gs) Wet Den.

Number #10 coarse (lb/ft^3)
1 Not Calculated
2 Not Calculated
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 SUMMARY OF INPUT DATA - Suction at Edge of Slab

 Initial Suction Profile ---- Default Dry Design Envelope

Suction value at surface : 4.5  pF

Final Suction Profile ---- Default Wet Design Envelope

Suction value at surface 3.0  pF

Constant Suction

Constant suction : 4.0  pF
Depth to constant suction : 5.9  ft

Moisture Barriers

Vertical barrier depth : 0.0  ft
Apply vertical barrier to : Neither Profile

Horizontal barrier length : 0.0  ft
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 SUMMARY OF INPUT DATA - Em

Em Distance

Determined per Modified PTI method
Thornthwaite Moisture Index -40 

Suction Profile at Em ---- Constant Suction Profile
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 Suction Profiles

Depth Initial Suction Final Suction Swell
(ft) @ Edge Suction @ Edge (in)
0.0 4.50 4.00 3.00 0.00
0.1 4.49 4.00 3.01 0.04
0.2 4.49 4.00 3.03 0.04
0.3 4.48 4.00 3.04 0.04
0.4 4.47 4.00 3.05 0.04
0.5 4.47 4.00 3.07 0.04
0.6 4.46 4.00 3.08 0.04
0.7 4.45 4.00 3.09 0.04
0.8 4.45 4.00 3.10 0.04
0.9 4.44 4.00 3.12 0.03
1.0 4.43 4.00 3.13 0.03
1.1 4.43 4.00 3.14 0.03
1.2 4.42 4.00 3.15 0.03
1.3 4.42 4.00 3.16 0.03
1.4 4.41 4.00 3.17 0.03
1.5 4.40 4.00 3.19 0.03
1.6 4.40 4.00 3.20 0.03
1.7 4.39 4.00 3.21 0.03
1.8 4.39 4.00 3.22 0.03
1.9 4.38 4.00 3.23 0.03
2.0 4.38 4.00 3.24 0.03
2.1 4.37 4.00 3.25 0.03
2.2 4.37 4.00 3.26 0.03
2.3 4.36 4.00 3.27 0.02
2.4 4.36 4.00 3.28 0.02
2.5 4.35 4.00 3.29 0.02
2.6 4.35 4.00 3.30 0.02
2.7 4.34 4.00 3.31 0.02
2.8 4.34 4.00 3.32 0.02
2.9 4.33 4.00 3.33 0.02
3.0 4.33 4.00 3.34 0.02
3.1 4.32 4.00 3.34 0.02
3.2 4.32 4.00 3.35 0.02
3.3 4.31 4.00 3.36 0.02
3.4 4.31 4.00 3.37 0.02
3.5 4.30 4.00 3.38 0.02
3.6 4.30 4.00 3.39 0.02
3.7 4.29 4.00 3.40 0.02
3.8 4.29 3.99 3.40 0.02
3.9 4.29 3.99 3.41 0.02
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 Suction Profiles

Depth Initial Suction Final Suction Swell
(ft) @ Edge Suction @ Edge (in)
4.0 4.28 3.99 3.42 0.02
4.1 4.28 3.99 3.43 0.02
4.2 4.27 3.99 3.43 0.01
4.3 4.27 3.99 3.44 0.01
4.4 4.27 3.99 3.45 0.01
4.5 4.26 3.99 3.46 0.01
4.6 4.26 3.99 3.46 0.01
4.7 4.25 3.99 3.47 0.01
4.8 4.25 3.99 3.48 0.01
4.9 4.25 3.99 3.49 0.01
5.0 4.24 3.99 3.49 0.01
5.1 4.24 3.99 3.50 0.01
5.2 4.24 3.99 3.51 0.01
5.3 4.23 3.99 3.51 0.01
5.4 4.23 3.99 3.52 0.01
5.5 4.23 3.99 3.52 0.01
5.6 4.22 3.99 3.53 0.01
5.7 4.22 3.99 3.54 0.01
5.8 4.22 3.99 3.54 0.00
5.9 4.21 3.99 3.55 0.00
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 INITIAL SUCTION PROFILES

Depth Depth 0.0 ft 0.5 ft 1.0 ft 1.5 ft 2.0 ft 2.5 ft 3.0 ft 3.5 ft 4.0 ft 4.5 ft 5.0 ft
(cm) (ft) 0 cm 15 cm 30 cm 46 cm 61 cm 76 cm 91 cm 107 cm 122 cm 137 cm 152 cm

0 0.0 4.50 4.45 4.40 4.35 4.30 4.25 4.20 4.15 4.10 4.05 4.00
3 0.1 4.49 4.44 4.39 4.35 4.30 4.25 4.20 4.15 4.10 4.05 4.00
6 0.2 4.49 4.44 4.39 4.34 4.29 4.24 4.19 4.15 4.10 4.05 4.00
9 0.3 4.48 4.43 4.38 4.34 4.29 4.24 4.19 4.14 4.10 4.05 4.00

12 0.4 4.47 4.43 4.38 4.33 4.28 4.24 4.19 4.14 4.09 4.05 4.00
15 0.5 4.47 4.42 4.37 4.33 4.28 4.23 4.19 4.14 4.09 4.05 4.00
18 0.6 4.46 4.41 4.37 4.32 4.28 4.23 4.18 4.14 4.09 4.05 4.00
21 0.7 4.45 4.41 4.36 4.32 4.27 4.23 4.18 4.14 4.09 4.04 4.00
24 0.8 4.45 4.40 4.36 4.31 4.27 4.22 4.18 4.13 4.09 4.04 4.00
27 0.9 4.44 4.40 4.35 4.31 4.26 4.22 4.18 4.13 4.09 4.04 4.00
30 1.0 4.43 4.39 4.35 4.30 4.26 4.22 4.17 4.13 4.09 4.04 4.00
34 1.1 4.43 4.38 4.34 4.30 4.26 4.21 4.17 4.13 4.08 4.04 4.00
37 1.2 4.42 4.38 4.34 4.29 4.25 4.21 4.17 4.13 4.08 4.04 4.00
40 1.3 4.42 4.37 4.33 4.29 4.25 4.21 4.17 4.12 4.08 4.04 4.00
43 1.4 4.41 4.37 4.33 4.29 4.25 4.20 4.16 4.12 4.08 4.04 4.00
46 1.5 4.40 4.36 4.32 4.28 4.24 4.20 4.16 4.12 4.08 4.04 4.00
49 1.6 4.40 4.36 4.32 4.28 4.24 4.20 4.16 4.12 4.08 4.04 4.00
52 1.7 4.39 4.35 4.31 4.27 4.23 4.20 4.16 4.12 4.08 4.04 4.00
55 1.8 4.39 4.35 4.31 4.27 4.23 4.19 4.15 4.11 4.08 4.04 4.00
58 1.9 4.38 4.34 4.30 4.27 4.23 4.19 4.15 4.11 4.07 4.04 4.00
61 2.0 4.38 4.34 4.30 4.26 4.22 4.19 4.15 4.11 4.07 4.04 4.00
64 2.1 4.37 4.33 4.30 4.26 4.22 4.18 4.15 4.11 4.07 4.03 4.00
67 2.2 4.37 4.33 4.29 4.26 4.22 4.18 4.14 4.11 4.07 4.03 4.00
70 2.3 4.36 4.32 4.29 4.25 4.22 4.18 4.14 4.11 4.07 4.03 4.00
73 2.4 4.36 4.32 4.28 4.25 4.21 4.18 4.14 4.10 4.07 4.03 4.00
76 2.5 4.35 4.31 4.28 4.24 4.21 4.17 4.14 4.10 4.07 4.03 4.00
79 2.6 4.35 4.31 4.28 4.24 4.21 4.17 4.14 4.10 4.07 4.03 4.00
82 2.7 4.34 4.31 4.27 4.24 4.20 4.17 4.13 4.10 4.07 4.03 4.00
85 2.8 4.34 4.30 4.27 4.23 4.20 4.17 4.13 4.10 4.06 4.03 4.00
88 2.9 4.33 4.30 4.26 4.23 4.20 4.16 4.13 4.10 4.06 4.03 4.00
91 3.0 4.33 4.29 4.26 4.23 4.19 4.16 4.13 4.10 4.06 4.03 4.00
94 3.1 4.32 4.29 4.26 4.22 4.19 4.16 4.13 4.09 4.06 4.03 4.00
98 3.2 4.32 4.28 4.25 4.22 4.19 4.16 4.12 4.09 4.06 4.03 4.00
101 3.3 4.31 4.28 4.25 4.22 4.19 4.15 4.12 4.09 4.06 4.03 4.00
104 3.4 4.31 4.28 4.25 4.21 4.18 4.15 4.12 4.09 4.06 4.03 4.00
107 3.5 4.30 4.27 4.24 4.21 4.18 4.15 4.12 4.09 4.06 4.03 4.00
110 3.6 4.30 4.27 4.24 4.21 4.18 4.15 4.12 4.09 4.06 4.03 4.00
113 3.7 4.29 4.26 4.23 4.20 4.17 4.14 4.11 4.08 4.06 4.03 4.00
116 3.8 4.29 4.26 4.23 4.20 4.17 4.14 4.11 4.08 4.05 4.02 3.99
119 3.9 4.29 4.26 4.23 4.20 4.17 4.14 4.11 4.08 4.05 4.02 3.99
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 INITIAL SUCTION PROFILES (cont.)

Depth Depth 0.0 ft 0.5 ft 1.0 ft 1.5 ft 2.0 ft 2.5 ft 3.0 ft 3.5 ft 4.0 ft 4.5 ft 5.0 ft
(cm) (ft) 0 cm 15 cm 30 cm 46 cm 61 cm 76 cm 91 cm 107 cm 122 cm 137 cm 152 cm
122 4.0 4.28 4.25 4.22 4.20 4.17 4.14 4.11 4.08 4.05 4.02 3.99
125 4.1 4.28 4.25 4.22 4.19 4.16 4.14 4.11 4.08 4.05 4.02 3.99
128 4.2 4.27 4.25 4.22 4.19 4.16 4.13 4.11 4.08 4.05 4.02 3.99
131 4.3 4.27 4.24 4.22 4.19 4.16 4.13 4.10 4.08 4.05 4.02 3.99
134 4.4 4.27 4.24 4.21 4.18 4.16 4.13 4.10 4.08 4.05 4.02 3.99
137 4.5 4.26 4.24 4.21 4.18 4.16 4.13 4.10 4.07 4.05 4.02 3.99
140 4.6 4.26 4.23 4.21 4.18 4.15 4.13 4.10 4.07 4.05 4.02 3.99
143 4.7 4.25 4.23 4.20 4.18 4.15 4.12 4.10 4.07 4.05 4.02 3.99
146 4.8 4.25 4.23 4.20 4.17 4.15 4.12 4.10 4.07 4.05 4.02 3.99
149 4.9 4.25 4.22 4.20 4.17 4.15 4.12 4.10 4.07 4.04 4.02 3.99
152 5.0 4.24 4.22 4.19 4.17 4.14 4.12 4.09 4.07 4.04 4.02 3.99
155 5.1 4.24 4.22 4.19 4.17 4.14 4.12 4.09 4.07 4.04 4.02 3.99
158 5.2 4.24 4.21 4.19 4.16 4.14 4.11 4.09 4.07 4.04 4.02 3.99
162 5.3 4.23 4.21 4.19 4.16 4.14 4.11 4.09 4.07 4.04 4.02 3.99
165 5.4 4.23 4.21 4.18 4.16 4.14 4.11 4.09 4.06 4.04 4.02 3.99
168 5.5 4.23 4.20 4.18 4.16 4.13 4.11 4.09 4.06 4.04 4.02 3.99
171 5.6 4.22 4.20 4.18 4.15 4.13 4.11 4.08 4.06 4.04 4.02 3.99
174 5.7 4.22 4.20 4.17 4.15 4.13 4.11 4.08 4.06 4.04 4.02 3.99
177 5.8 4.22 4.19 4.17 4.15 4.13 4.10 4.08 4.06 4.04 4.01 3.99
180 5.9 4.21 4.19 4.17 4.15 4.13 4.10 4.08 4.06 4.04 4.01 3.99
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 FINAL SUCTION PROFILES

Depth Depth 0.0 ft 0.5 ft 1.0 ft 1.5 ft 2.0 ft 2.5 ft 3.0 ft 3.5 ft 4.0 ft 4.5 ft 5.0 ft
(cm) (ft) 0 cm 15 cm 30 cm 46 cm 61 cm 76 cm 91 cm 107 cm 122 cm 137 cm 152 cm

0 0.0 3.00 3.10 3.20 3.30 3.40 3.50 3.60 3.70 3.80 3.90 4.00
3 0.1 3.01 3.11 3.21 3.31 3.41 3.51 3.61 3.70 3.80 3.90 4.00
6 0.2 3.03 3.12 3.22 3.32 3.42 3.51 3.61 3.71 3.81 3.90 4.00
9 0.3 3.04 3.14 3.23 3.33 3.42 3.52 3.62 3.71 3.81 3.90 4.00

12 0.4 3.05 3.15 3.24 3.34 3.43 3.53 3.62 3.72 3.81 3.90 4.00
15 0.5 3.07 3.16 3.25 3.35 3.44 3.53 3.63 3.72 3.81 3.91 4.00
18 0.6 3.08 3.17 3.26 3.36 3.45 3.54 3.63 3.72 3.82 3.91 4.00
21 0.7 3.09 3.18 3.27 3.36 3.45 3.55 3.64 3.73 3.82 3.91 4.00
24 0.8 3.10 3.19 3.28 3.37 3.46 3.55 3.64 3.73 3.82 3.91 4.00
27 0.9 3.12 3.20 3.29 3.38 3.47 3.56 3.65 3.73 3.82 3.91 4.00
30 1.0 3.13 3.22 3.30 3.39 3.48 3.56 3.65 3.74 3.82 3.91 4.00
34 1.1 3.14 3.23 3.31 3.40 3.48 3.57 3.66 3.74 3.83 3.91 4.00
37 1.2 3.15 3.24 3.32 3.41 3.49 3.57 3.66 3.74 3.83 3.91 4.00
40 1.3 3.16 3.25 3.33 3.41 3.50 3.58 3.66 3.75 3.83 3.91 4.00
43 1.4 3.17 3.26 3.34 3.42 3.50 3.59 3.67 3.75 3.83 3.92 4.00
46 1.5 3.19 3.27 3.35 3.43 3.51 3.59 3.67 3.75 3.84 3.92 4.00
49 1.6 3.20 3.28 3.36 3.44 3.52 3.60 3.68 3.76 3.84 3.92 4.00
52 1.7 3.21 3.29 3.37 3.44 3.52 3.60 3.68 3.76 3.84 3.92 4.00
55 1.8 3.22 3.30 3.37 3.45 3.53 3.61 3.69 3.76 3.84 3.92 4.00
58 1.9 3.23 3.31 3.38 3.46 3.54 3.61 3.69 3.77 3.84 3.92 4.00
61 2.0 3.24 3.32 3.39 3.47 3.54 3.62 3.69 3.77 3.85 3.92 4.00
64 2.1 3.25 3.32 3.40 3.47 3.55 3.62 3.70 3.77 3.85 3.92 4.00
67 2.2 3.26 3.33 3.41 3.48 3.55 3.63 3.70 3.78 3.85 3.92 4.00
70 2.3 3.27 3.34 3.42 3.49 3.56 3.63 3.71 3.78 3.85 3.92 4.00
73 2.4 3.28 3.35 3.42 3.49 3.57 3.64 3.71 3.78 3.85 3.93 4.00
76 2.5 3.29 3.36 3.43 3.50 3.57 3.64 3.71 3.78 3.86 3.93 4.00
79 2.6 3.30 3.37 3.44 3.51 3.58 3.65 3.72 3.79 3.86 3.93 4.00
82 2.7 3.31 3.38 3.45 3.51 3.58 3.65 3.72 3.79 3.86 3.93 4.00
85 2.8 3.32 3.39 3.45 3.52 3.59 3.66 3.72 3.79 3.86 3.93 4.00
88 2.9 3.33 3.39 3.46 3.53 3.59 3.66 3.73 3.80 3.86 3.93 4.00
91 3.0 3.34 3.40 3.47 3.53 3.60 3.67 3.73 3.80 3.86 3.93 4.00
94 3.1 3.34 3.41 3.48 3.54 3.61 3.67 3.74 3.80 3.87 3.93 4.00
98 3.2 3.35 3.42 3.48 3.55 3.61 3.67 3.74 3.80 3.87 3.93 4.00
101 3.3 3.36 3.43 3.49 3.55 3.62 3.68 3.74 3.81 3.87 3.93 4.00
104 3.4 3.37 3.43 3.50 3.56 3.62 3.68 3.75 3.81 3.87 3.93 4.00
107 3.5 3.38 3.44 3.50 3.56 3.63 3.69 3.75 3.81 3.87 3.93 4.00
110 3.6 3.39 3.45 3.51 3.57 3.63 3.69 3.75 3.81 3.87 3.93 4.00
113 3.7 3.40 3.46 3.52 3.58 3.64 3.70 3.76 3.82 3.88 3.94 4.00
116 3.8 3.40 3.46 3.52 3.58 3.64 3.70 3.76 3.82 3.88 3.94 3.99
119 3.9 3.41 3.47 3.53 3.59 3.64 3.70 3.76 3.82 3.88 3.94 3.99
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Build 100712

VOLFLO 1.5
Geostructural Tool Kit, Inc.

Registered To : Wood Rodgers Serial Number : 200-100-086

Project Title :    Lompa Ranch
Project Engineer :  J. McDougal Project Number :    3621001

Project Date :    April, 2018
Geotechnical Report :  Wood Rodgers, Inc. Report Date :  April, 2018

Report Number : 

 FINAL SUCTION PROFILES (cont.)

Depth Depth 0.0 ft 0.5 ft 1.0 ft 1.5 ft 2.0 ft 2.5 ft 3.0 ft 3.5 ft 4.0 ft 4.5 ft 5.0 ft
(cm) (ft) 0 cm 15 cm 30 cm 46 cm 61 cm 76 cm 91 cm 107 cm 122 cm 137 cm 152 cm
122 4.0 3.42 3.48 3.53 3.59 3.65 3.71 3.76 3.82 3.88 3.94 3.99
125 4.1 3.43 3.48 3.54 3.60 3.65 3.71 3.77 3.82 3.88 3.94 3.99
128 4.2 3.43 3.49 3.55 3.60 3.66 3.71 3.77 3.83 3.88 3.94 3.99
131 4.3 3.44 3.50 3.55 3.61 3.66 3.72 3.77 3.83 3.88 3.94 3.99
134 4.4 3.45 3.50 3.56 3.61 3.67 3.72 3.78 3.83 3.89 3.94 3.99
137 4.5 3.46 3.51 3.56 3.62 3.67 3.73 3.78 3.83 3.89 3.94 3.99
140 4.6 3.46 3.52 3.57 3.62 3.68 3.73 3.78 3.83 3.89 3.94 3.99
143 4.7 3.47 3.52 3.58 3.63 3.68 3.73 3.78 3.84 3.89 3.94 3.99
146 4.8 3.48 3.53 3.58 3.63 3.68 3.74 3.79 3.84 3.89 3.94 3.99
149 4.9 3.49 3.54 3.59 3.64 3.69 3.74 3.79 3.84 3.89 3.94 3.99
152 5.0 3.49 3.54 3.59 3.64 3.69 3.74 3.79 3.84 3.89 3.94 3.99
155 5.1 3.50 3.55 3.60 3.65 3.70 3.75 3.80 3.84 3.89 3.94 3.99
158 5.2 3.51 3.55 3.60 3.65 3.70 3.75 3.80 3.85 3.90 3.94 3.99
162 5.3 3.51 3.56 3.61 3.66 3.70 3.75 3.80 3.85 3.90 3.94 3.99
165 5.4 3.52 3.57 3.61 3.66 3.71 3.76 3.80 3.85 3.90 3.95 3.99
168 5.5 3.52 3.57 3.62 3.67 3.71 3.76 3.81 3.85 3.90 3.95 3.99
171 5.6 3.53 3.58 3.62 3.67 3.72 3.76 3.81 3.85 3.90 3.95 3.99
174 5.7 3.54 3.58 3.63 3.67 3.72 3.76 3.81 3.86 3.90 3.95 3.99
177 5.8 3.54 3.59 3.63 3.68 3.72 3.77 3.81 3.86 3.90 3.95 3.99
180 5.9 3.55 3.59 3.64 3.68 3.73 3.77 3.81 3.86 3.90 3.95 3.99
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APPENDIX 

 



Depth to GW = 5 feet Atmospheric Pressure, Pa = psf

Mid (m) Mid (m)

0 1 25 26

1 2 26 27

2 3 27 28

3 4 28 29

4 5 29 30

5 6 30 31

6 7 31 32

7 8 32 33

8 9 33 34

9 10 34 35

10 11 35 36

11 12 36 37

12 13 37 38

13 14 38 39

14 15 39 40

15 16 40 41

16 17 41 42

17 18 42 43

18 19 43 44

19 20 44 45

20 21 45 46

21 22 46 47

22 23 47 48

23 24 48 49

24 25 49 50

= pcf
= pcf

PLATE      
D-11361 Corporate Boulevard, Reno, NV 89502

0.46
0.76
1.07
1.37

Liquefaction 
Screening 

Assessment

Geotechnical Investigation
Lompa Ranch
Ryder Homes

Carson City, Nevada

Date: 03/31/18

Phone 775.823.4068 Fax 775.823.4066

22.5
23.5
24.5

Project No.: 3621001

16.5
17.5
18.5
19.5
20.5
21.5

10.5
11.5
12.5
13.5
14.5
15.5

45.5
46.5
47.5
48.5
49.5

1.5
2.5
3.5
4.5
5.5

39.5
40.5
41.5
42.5
43.5
44.5

0.5 0.15 2181 3460

37.5
38.5

6.5
7.5
8.5
9.5

z (ft) Mid (ft) Vs 'v v vs1v vs1 z (ft) Mid (ft) Vs 'v

31.5
32.5
33.5
34.5
35.5
36.5

25.5
26.5
27.5
28.5
29.5
30.51.68

1.98
2.29
2.59
2.90
3.20
3.51
3.81
4.12
4.42
4.73
5.03
5.34
5.64
5.95
6.25
6.55
6.86
7.16
7.47

7.77
8.08
8.38
8.69
8.99
9.30
9.60
9.91

10.21
10.52
10.82
11.13
11.43
11.74
12.04
12.35
12.65
12.96
13.26
13.57
13.87
14.18
14.48
14.79
15.09

549
549
549
549
549
549
549
549
549
704
704
704
704
704
704
704
704
704
704
853
853
853
853
853
853

853
853
978
978
978
978
978
978
978
978
978
978
978
1261
1261
1261
1261
1261
1261
1261
1261
1261
1261
1261
1261

59 59

800
940
1080

moist

sat

118
140

2088

177
295
413
531
660

1220
1360
1500
1640
1780
1920
2060
2200
2340
2480
2620
2760
2900
3040
3180
3320

177
295
413
531
629
706
784
862
939
1017
1094
1172
1250
1327
1405
1482
1560
1638
1715
1793
1870
1948
2026
2103

2258
2336
2414
2491
2569
2646
2724
2802
2879
2957
3034
3112
3190
3267
3345
3422
3500
3578
3655
3733
3810
3888
3966
4043

3600
3740
3880
4020
4160
4300
4440
4580
4720
4860
5000
5140
5280
5420
5560
5700
5840
5980
6120
6260
6400
6540
6680
6820

1339
1017
895
823
773
741
720
701
685
860
843
827
813
800
788
777
767
757
748
896
886
877
868
859
851

844
836
951
943
936
929
922
915
909
903
897
891
885
1134
1127

1085
1079
1074
1069

1121
1114
1108
1102
1096
1091







Traffic Impact Study Update
Blackstone Ranch Phase 2

March 15, 2023

 

YOUR QUESTIONS ANSWERED QUICKLY

Why did you perform this study?

This Traffic Impact Study evaluates the potential traffic impacts associated with development of the
Blackstone Ranch Phase 2 residential development within Lompa Ranch West in Carson City, NV. This
study was undertaken to provide an analysis update for the proposed project, identify any potential
impacts, and develop recommendations to mitigate impacts, if any are found. Revisions and updates
from the Traffic Impact Study for Lompa Ranch Phase 2 dated August 27, 2021 are indicated with bold
italic text.

What does the project consist of?

The proposed project consists of 204 single family dwelling units.

Howmuch traffic will the project generate?

The project is anticipated to generate approximately 1,926 Daily trips, 151 AM peak hour trips, 151
afternoon peak hour trips, and 202 PM peak hour new trips.

Does this project cause any traffic impacts?

With the addition of project traffic, all study intersections are anticipated to operate at acceptable level
of service conditions (LOS �D� or better) except for the unsignalized Saliman Road / Robinson Street
intersection under Future Plus Project Conditions. Future phases within LompaRanchWest will construct
a traffic signal improvement at the subject intersection when warrants are met. Specifically, the Lompa
Ranch North project is conditioned to provide the traffic signal improvements. The proposed project is
in conformance with the Lompa Ranch West Masterplan and phasing plan conditions.

Are any improvements recommended?

Following is a list of the proposed improvements:

 The project will construct curb, gutter, and sidewalk on the north side of 5th Street between the Lompa
Ranch multifamily project and the existing sidewalk on the east edge of the project.

 The project will construct two westbound lanes on 5th Street from Matterhorn Lane to the previous
widening conditioned with the Lompa Ranch Multifamily project.

 The project will construct Matterhorn Lane between 5th Street and Robinson Street.
 The project will extend Robinson Street to Matterhorn Lane.
 The project will construct two legs of the Matterhorn Lane / Robinson Street intersection as a single

lane roundabout as identified in the Lompa Ranch West Masterplan (the future north and east legs
will be constructed by the future North phase).

 The project will construct bike lanes and a separated multi use path on Robinson Street and
Matterhorn Lane.
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 The project will construct the Matterhorn Lane / 5th Street intersection as side street STOP controlled
with two exit lanes and separate left and right turn inbound lanes (see Figure 2 for lane
configurations). The project will dedicate appropriate right of way to accommodate a traffic signal or
roundabout in the future.
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INTRODUCTION

This report summarizes the results of a Traffic Impact Study completed to assess the potential impacts to
the local roadway network associated with the Blackstone Ranch Phase 2 residential development in
Carson City, NV. The proposed project consists of 204 single family dwelling units. Revisions and updates
from the Traffic Impact Study for Lompa Ranch Phase 2 dated August 27, 2021 are indicated with bold
italic text.

Study Area and Evaluated Scenarios

The proposed project is generally located west of I 580 between 5th Street and Robinson Street. The
project site is situated on the southeast corner of the Lompa Ranch West development, as shown on
Figure 1. The preliminary site plan is shown on Figure 2.

Study Intersections

The following intersections are evaluated in this analysis:

 William Street / Saliman Road
 Saliman Road / Robinson Street
 Saliman Road / 5th Street
 5th Street / Matterhorn Lane

Study Scenarios

This study includes analysis of intersections during the weekday AM (7 9 AM), afternoon (2 4 PM), and
PM (4 6 PM) peak hours as these are the periods of time in which peak traffic is anticipated to occur. The
evaluated development scenarios are:

 2025 Conditions � evaluates existing traffic conditions plus Lompa Ranch Phase 1, Lompa Ranch
Multifamily phase, Lompa Ranch North, Little Lane Village, and Carson Lofts.

 2025 Plus Project Conditions � evaluates 2025 conditions plus the proposed Phase 2 residential
phase.

 Future Year Conditions � evaluates 20 year horizon traffic conditions including Lompa Ranch
Phase 1, Lompa Ranch Multifamily phase, Lompa Ranch North, Little Lane Village, and Carson
Lofts. The Lompa Ranch East, Blackstone Ranch South, and development of the Lompa
remainder parcel south of 5th Street (APN 010 041 82) are included in the travel demand model
growth in this scenario. In addition, this scenario includes the contemplated middle school and
park sites (future phases) for sensitivity.

 Future Year Plus Project Conditions � evaluates future year traffic conditions plus the proposed
Phase 2 residential phase. This scenario includes the contemplated middle school and park sites
(future phases) for sensitivity.
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ANALYSIS METHODOLOGY

Level of service (LOS) is a term commonly used by transportation practitioners to measure and describe
the operational characteristics of intersections, roadway segments, and other facilities. This term equates
seconds of delay per vehicle at intersections to letter grades �A� through �F� with �A� representing
optimum conditions and �F� representing breakdown or over capacity flows.

Intersections

Intersection level of service methodology is established in the Highway Capacity Manual (HCM), 7th

Edition published by the Transportation Research Board (TRB). The methodology for signalized
intersections determines the level of service by comparing the average control delay for the overall
intersection to the delay thresholds in Table 1. Level of service at unsignalized (side street stop controlled)
intersections is determined by comparing the average control delay for the worst movement/approach
to the delay thresholds in Table 1.

Table 1: Level of Service Definition for Intersections

Level
of

Service
Brief Description

Average Delay
(seconds per vehicle)

Signalized
Intersections

Unsignalized
Intersections

A Free flow conditions. < 10 < 10
B Stable conditions with some affect from other vehicles. 10 to 20 10 to 15

C Stable conditions with significant affect from other
vehicles. 20 to 35 15 to 25

D High density traffic conditions still with stable flow. 35 to 55 25 to 35
E At or near capacity flows. 55 to 80 35 to 50
F Over capacity conditions. > 80 > 50

Source: Highway Capacity Manual 7th Edition

Level of service calculations were performed using theVistro 2023 software packagewith results reported
in accordance with the current HCM 7th Editionmethodology.

Level of Service Policies

Carson City

The Carson City Code of Ordinances Section 18.12.13 establishes Level of Service (LOS) �D� as the citywide
level of service standard. The policy does not specifically address unique situations at minor street
approaches. It is important to note that there is commonly a side street volume which causes exceedance
of LOS �D�, but does not warrant a traffic signal or other improvement. Special consideration of the
analysis and situation is needed in these cases.
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EXISTING TRANSPORTATION FACILITIES

Roadway Facilities

A brief description of the key roadways in the study area is provided below:

E. William Street is a five lane roadway with two travel lanes in each direction and a center turn lane that
runs generally in the east west direction. The posted speed limit is 40 miles per hour (mph) in the project
area.

Saliman Road is a five lane roadway with two travel lanes in each direction and a center turn lane that
runs generally in the north south direction. The posted speed limit is 35 mph in the project area. There is
an existing school zone on Saliman Road with a 15 mph speed requirement, when flashing, between
William Street and Robinson Street.

5th Street is an east west roadway with three lanes (one lane in each direction and a center turn lane)
west of Saliman Road and three lanes starting just east of Saliman Road (the two eastbound lanes merge
into one lane approximately 800� east of Saliman Road). The posted speed limit on 5th Street is 30 miles
per hour (mph) west of Saliman Road and 40 mph east of Saliman Road. Improvements are planned on
5th Street with the multifamily phase. The subject Phase 2 project will build from those in progress
improvements.

Robinson Street is an east west roadway with three lanes (one lane in each direction and a center turn
lane) east of Saliman Road. The posted speed limit is 25 mph west of Saliman Road and 15 mph east of
Saliman Road.

Crash History

Crash data was obtained from the Nevada Department of Transportation (NDOT) for the latest 5 year
period (January 2015 to January 2020) for the following existing intersections:

William Street / Saliman Road
 Saliman Road / Robinson Street
 Saliman Road / 5th Street

64, 15, and 22 total crashes were reported at the William Street / Saliman Road, Saliman Road / Robinson
Street, and Saliman Road / 5th Street intersections within the 5 year period, respectively. No fatalities
were reported at any of the three intersections. The most common type of reported crashes were angle,
rear end, and sideswipe. Table 2 shows a brief summary and complete crash data is provided in Appendix
A. It is not anticipated that this project would cause any significant impact on the safety of the local
roadway network.
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Table 2. NDOT Crash Data Summary

ID Intersection Total Fatalities Injuries PDO Angle Rear End Side Swipe

1
William Street / Saliman Rd 64 0 20 44 16 28 15

Percentage (%) 100% 0% 31% 69% 25% 44% 23%

2
Saliman Rd / Robinson St 15 0 5 10 6 4 3

Percentage (%) 100% 0% 33% 67% 40% 27% 20%

4
Saliman Rd / 5th St 22 0 4 18 11 3 3

Percentage (%) 100% 0% 18% 82% 50% 14% 14%

Alternative Mode Facilities

Within the project vicinity, sidewalks are present on both sides of Saliman Road, on the south side of 5th
Street east of Saliman Road, and on the north side of 5th Street east of the project. Marked bicycle lanes
exist on both sides of Saliman Road and 5th Street. Fixed transit routes are not provided within the project
vicinity.

The multifamily phase is in the process of constructing sidewalk on the north side of 5th Street to its
eastern edge.

2025 CONDITIONS

Traffic Volumes

Vehicle turning movement, pedestrian, and bicycle volumes were previously collected on August 18,
2021 and August 19, 2021 with Carson High School in regular session at the following intersections:

 William Street / Saliman Road
 Saliman Road / Robinson Street
 Saliman Road / 5th Street

Since Carson City requires traffic volumes to be collected within the past 12 month period, traffic
volumes were recollected on January 26, 2023 with Carson High School in regular session. It was found
that the recollected traffic volumes at the study intersections were slightly lower (5% 10%) compared
to the previous 2021 counts. Therefore, it was determined that the prior 2021 counts were still valid and
no existing traffic volume adjustments were made. It is important to note that this study considers the
build out of Lompa Ranch West which adds far greater volumes than minor year to year traffic volume
variations.
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The projects included in the 2025 scenario are the following:

 Lompa Ranch Phase 1
Lompa Ranch Multifamily

 Lompa Ranch North
 Little Lane Village

Carson Lofts

Time of day distribution for single family residential sites was obtained from the Institute of
Transportation Engineers (ITE) online website and is provided in Appendix B. It was determined that the
2 3 PM afternoon peak hour is approximately 27 percent less intense than the PM peak hour. To be
conservative, the afternoon peak hour uses a trip generation rate that is 75 percent that of the PM peak
hour.

Existing traffic volumes were factored higher by 1% (0.5% per year) to account for any background
traffic growth between 2023 and 2025. Traffic volumes for the anticipated near term projects listed
above were manually added to the baseline traffic volumes (existing plus 1%) to obtain 2025 Condition
traffic volumes. The 2025 Condition lane configurations, intersection controls, and peak hour traffic
volumes are shown in Figure 3. As presented, the 2025 Condition traffic volumes and analysis is very
conservative.

Signal Timings

Existing signal timing was obtained from Carson City for the William Street / Saliman Road and Saliman
Road / 5th Street intersections. Both intersections operate as �free running uncoordinated� during the
school peak hours. Analysis using free running operations at the William Street / Saliman Road
intersection resulted in optimistic traffic operations and level of service results (less delay and shorter
queues). Therefore, signal timing was approximated during the school hours based on video recording
collected for the counts. A 150 second cycle was used with the most highly utilized crosswalks (east and
south legs) being activated (forced on) every cycle for conservative analysis purposes. TheWilliam Street
/ Saliman Road intersection operates in a coordinated systemduring the PM peak hours and city timings
were used for this period. Note that planned (90% design) signal improvements under the Williams
Complete Street Project at the William Street / Saliman Road intersection are included in this report.

Intersection Level of Service Analysis

Table 3 presents the level of service analysis for the 2025 conditions and the calculation sheets are
provided in Appendix B, attached. Note that the Saliman Road / 5th Street analysis incorporates the signal
modification improvements being implemented by the multifamily phase.
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Table 3: 2025 Conditions Intersection Level of Service

ID Intersection Intersection
Control

Movement
AM Peak Afternoon PM Peak

LOS Delay2 LOS Delay2 LOS Delay2

1 William St / Saliman Rd Signalized Overall C 34.7 D 38.5 C 32.9

2 Saliman Rd / Robinson St
All Way
STOP Overall C 16.7 C 17.1 B 14.4

3 Saliman Rd / 5th St Signalized Overall B 15.5 B 14.0 B 14.5

4 Robinson St / Matterhorn Ln Roundabout
Overall Delay

A
3.1

A
3.2

A
3.2

Overall v/c Ratio 0.1 0.1 0.1

5 5th St / Matterhorn Ln Side Street
STOP

Southbound Left C 21.3 C 15.4 C 19.3
Southbound Right B 13.6 B 10.4 B 10.6
Eastbound Left A 9.0 A 8.1 A 8.2

Source: Headway Transportation, 2023

Under 2025 conditions, all study intersections are anticipated to operate at acceptable levels of service
(LOS �D� or better).

Saliman Road / Robinson Street Traffic Signal Consideration

A future traffic signal is identified in the Lompa Ranch West Masterplan when either of the following
conditions are met:

 The AM peak hour bidirectional traffic volume on Robinson Street east of Saliman Road reaching 600
total vehicles.

 The completion of 460 housing units that contribute trips directly to Robinson Street (Phases A2 and
A3 in the southwest corner of the property are not considered contributors to Robinson Street).

 The traffic signal shall not be constructed until MUTCD traffic signal warrant criteria are formally met,
which is anticipated prior to reaching the triggers stated above.

As shown in Figure 6, it is anticipated that the AM peak hour bidirectional traffic volume will be 463
vehicles under the 2025 Plus Project scenario and will not meet the 600 bidirectional volume condition
for a traffic signal. Additionally, the Saliman Road / Robinson Street intersection will operate at acceptable
level of service conditions with All Way Stop Control. Therefore, a signal at the Saliman Road / Robinson
Street intersection is not needed at this time and should be evaluated with future phases within Lompa
Ranch West.

FUTURE YEAR CONDITIONS

Traffic Volumes

Future Year (20 year horizon) background traffic volumes were developed to assess potential impacts
on the future transportation system. It is expected that anticipated development and planned roadway
projects will generally increase volumes and shift traffic patterns by the Future Year scenario. To obtain
Future Year traffic volumes, background growth rates and factors were obtained from the most recent



Traffic Impact Study Update
Blackstone Ranch Phase 2

March 15, 2023

Page 7 of 14

(April 2021) CAMPO travel demand model. The CAMPO Model (without a north connection to William
Street) indicates that the Lompa Ranch West project area will generate approximately 8,633 daily trips
in the 2050 horizon.

The currently proposed Lompa Ranch West development, including the proposed north residential
phase, and buildout with a future school, is estimated to generate approximately 8,731 daily trips as
shown in Table 4. This demonstrates that the Lompa RanchWest project at the currently proposed levels
is sufficiently loaded into the travel demand model.

Table 4: Planned/Contemplated Development Phases

Land Use Mix
(ITE Code) Quantity Weekday

AM Peak Afternoon PM Peak

Total Entry Exit Total Entry Exit Total Entry Exit

Phase 1 (210) 189
S.F. Units

1,784 140 35 105 140 88 52 187 118 69
Internal Reduction 39 8 4 4 7 4 3 4 2 2

Phase 2 (210) 204
S.F. Units

1,926 151 38 113 151 95 56 202 127 75

Internal Reduction 42 9 4 5 8 4 4 6 3 3

MF Site Ryder (220) 360
M.F. Units

2,635 166 38 128 151 95 56 202 127 75

Internal Reduction 73 15 7 8 13 7 6 8 4 4

North Residential (210) 137
S.F Units

1,293 101 25 76 102 64 38 136 85 51
Internal Reduction 29 6 3 3 6 3 3 4 2 2

Middle School Site (522) 650
Students

1,364 455 250 205 234 108 126 98 47 51

Internal Reduction 136 38 20 18 23 10 13 11 5 6

Public Park (411) 10
Acres

95 0 0 0 23 13 10 23 13 10

Internal Reduction 47 0 0 0 11 6 5 11 6 5

Total Trips 9,097 1,013 386 627 801 463 338 848 517 331

Internal Trips 366 76 38 38 68 34 34 44 22 22

Total External Trips 8,731 937 348 589 733 429 304 804 495 309
Notes:  Proposed Project

Table 5 shows the future growth rate calculations for the study area.
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Table 5: CAMPO Growth Rates

Location >
Williams Williams Saliman Robinson Robinson Saliman Saliman 5th 5th
W/O

Saliman
E/O

Saliman
S/O

Williams
W/O

Saliman
E/O

Saliman
N/O 5th S/O 5th

W/O
Saliman

E/O
Matterhorn

1. Demand Model Volumes

2020 CAMPO 18,931 25,573 11,768 2,624 989 11,095 10,557 8,241 5,273

2050 CAMPO 22,477 29,458 15,884 3,291 2,892 15,027 14,563 9,324 6,792

Model Difference 3,546 3,885 4,116 667 1,903 3,932 4,006 1,083 1,519

2. Growth Rate Method

30 Years % Change 19% 15% 35% 25% 192% 35% 38% 13% 29%

% per year 0.6% 0.5% 1.2% 0.8% 6.4% 1.2% 1.3% 0.4% 1.0%

Adjusted %/year 0.6% 0.5% 1.2% 0.8% 6.4% 1.2% 1.3% 0.4% 1.0%

20 years growth factor 1.12 1.10 1.23 1.17 2.28 1.24 1.25 1.09 1.19

As shown in Table 5, it is estimated from less impacted roadways (Williams Street west of Saliman and
5th Street west of Saliman) that the background growth rate is approximately 0.5% per year between
2020 and 2050. Therefore, the Future Year (20 year horizon) traffic volumes were developed using the
following methodology:

 Apply a 1.1 growth factor (approximately 0.5% per year for 20 years) to the 2021 existing traffic
volumes.

» Blackstone Ranch South, Lompa Ranch East, and the remaining Lompa parcel south of 5th

Street (equivalent to 83 single family homes) are included in the model.

 Assign anticipated project traffic volumes to the study intersections for the following projects:

» Lompa Ranch Phase 1
» Lompa Ranch Multifamily
» Lompa Ranch North
» Little Lane Village (Not included in CAMPOModel)
» Carson Lofts (Not included in CAMPO Model)
» Future Phase Lompa Ranch Public Park (Not included in CAMPO Model)
» Future Phase Lompa Ranch Middle School Site (Included in CAMPO Model)

Table 6 compares the resultant peak hour growth rates to the projected growth rates from the CAMPO
Travel Demand model.
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Table 6. Growth Rate Comparison

Location >
Williams Williams Saliman Robinson Robinson Saliman Saliman 5th 5th
W/O

Saliman
E/O

Saliman
S/O

Williams
W/O

Saliman
E/O

Saliman
N/O 5th S/O 5th W/O

Saliman
E/O

Matterhorn
2. Growth Rate Method

20 years growth factor 1.12 1.10 1.23 1.17 2.28 1.24 1.25 1.09 1.19

3. Resultant Peak Hour Segment Volumes

Existing AM 1597 1843 1237 278 204 729 694 726 805

Existing PM 1609 2055 838 158 140 705 746 807 782

2040 AM 1894 2339 1799 342 686 991 996 908 1063

2040 PM 1881 2513 1274 198 445 947 1087 993 948

AM Growth Rate 1.19 1.27 1.45 1.23 3.36 1.36 1.44 1.25 1.32

PM Growth Rate 1.17 1.22 1.52 1.25 3.18 1.34 1.46 1.23 1.21

Resultant Growth Rate 1.18 1.25 1.49 1.24 3.27 1.35 1.45 1.24 1.27

As shown in the table, this methodology is more conservative on all study segments than what is
anticipated within the CAMPO Travel Demand Model.

Intersection Level of Service Analysis

Table 7 shows the Future Year (20 year horizon) conditions level of service analysis results. The technical
calculations are provided in Appendix C.

Table 7: Future Year Intersection Level of Service

ID Intersection Intersection
Control

Movement
AM Peak Afternoon PM Peak

LOS Delay2 LOS Delay2 LOS Delay2

1 William St / Saliman Rd Signalized Overall D 38.0 D 42.1 C 34.6

2 Saliman Rd / Robinson St
All Way
STOP Overall D 26.4 C 23.1 C 16.2

Signalized1 Overall C 34.3 C 28.6 B 17.3
3 Saliman Rd / 5th St Signalized Overall B 17.3 B 14.9 B 15.3

4 Robinson St / Matterhorn Ln Roundabout
Overall Delay

A
4.9

A
4.0

A
3.5

Worst v/c Ratio 0.3 0.2 0.1

5 5th St / Matterhorn Ln
Side Street

STOP

Southbound Left D 29.8 C 16.9 C 20.4
Southbound Right B 14.9 B 10.7 B 10.7
Eastbound Left A 9.5 A 8.2 A 8.3

Signalized1 Overall B 12.2 B 10.7 A 8.5
Source: Headway Transportation, 2023
Note: 1. Traffic signals to be funded and constructed by future developments

Under Future Year conditions (without Phase 2), all studied intersections operate at acceptable levels of
service (LOS �D� or better).
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PROJECT CONDITIONS

Project Description

The proposed 204 unit single family residential project is located in the southeast corner of the Lompa
Ranch West development generally north of 5th Street and west of I 580, as shown in Figure 2, attached.
The project proposes to construct the following improvements:

 The project will construct curb, gutter, and sidewalk on the north side of 5th Street between the Lompa
Ranch multifamily project and the existing sidewalk on the east edge of the project.

 The project will construct two westbound lanes on 5th Street from Matterhorn Lane to the previous
widening conditioned with the Lompa Ranch Multifamily project.

 The project will construct Matterhorn Lane between 5th Street and Robinson Street.
The project will extend Robinson Street to Matterhorn Lane.

 The project will construct two legs of the Robinson Street / Matterhorn Lane intersection as a single
lane roundabout as identified in the Lompa Ranch West Masterplan (the future north and east legs
will be constructed by future phases).

 The project will construct bike lanes and a separated multi use path on Robinson Street and
Matterhorn Lane.

 The project will construct the 5th Street / Matterhorn Lane intersection as side street STOP controlled
with two exit lanes and separate left and right turn inbound lanes (see Figure 2 for lane
configurations). The project will dedicate appropriate right of way to accommodate a traffic signal or
roundabout in the future.

Trip Generation

Vehicular trip generation rates for the proposed project were obtained from the Trip Generation Manual,
10th Edition, published by the Institute of Transportation Engineers (ITE). Table 8 provides the Daily, AM
Peak Hour, afternoon peak hour, and PM Peak Hour trip generation calculations for the proposed project.

Table 8: Vehicular Trip Generation Estimates

(ITE #) Land Use Quantity Daily
AM Peak Afternoon PM Peak

Total In Out Total In Out Total In Out
Single Family Detached

Housing (210)
204 units 1,926 151 38 113 151 95 56 202 127 75

As shown in the table, the project is anticipated to generate approximately 1,926 Daily trips, 151 AM peak
hour trips, 151 afternoon peak hour trips, and 202 PM peak hour trips.
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Project Access

Access to/from the Phase 2 project is proposed via Robinson Street and Matterhorn Lane south to 5th

Street. The Saliman Road / Robinson Street intersection is currently All Way STOP controlled. The project
will construct the north leg of the 5th Street / Matterhorn Lane intersection with side street STOP control.

2025 PLUS PROJECT CONDITIONS

Trip Distribution

Traffic generated by the project was distributed to the road network based on the location of the project
in relation to major activity centers and the roadway network. The project trips for this scenario were
distributed as follows:

 25% to/from the south via Saliman Road
 15% to/from the north via I 580
 15% to/from the east via William Street
 15% to/from the west via William Street
 10% to/from the west via 5th Street
 10% to/from the east via 5th Street
 5% to/from the south via I 580
 5% to/from the west via Robinson Street

The project trip distribution and assignment is shown on Figure 5.

Traffic Volumes

2025 Plus Project traffic volumes were developed by adding the project generated trips (Figure 5) to the
2025 traffic volumes (Figure 3). The 2025 Plus Project lane configurations, controls and peak hour turning
movement volumes are shown in Figure 6, attached.

Intersection Level of Service Analysis

Table 9 shows the 2025 Plus Project intersection level of service results for the AM, afternoon, and PM
peak hours. The technical calculations are provided in Appendix D.
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Table 9: 2025 Plus Project Intersection Level of Service 

ID Intersection Intersection
Control

Movement
AM Peak Afternoon PM Peak

LOS Delay2 LOS Delay2 LOS Delay2

1 William St / Saliman Rd Signalized Overall D 35.3 D 39.5 C 34.1

2 Saliman Rd / Robinson St All Way
STOP

Overall C 18.3 C 18.8 C 15.8

3 Saliman Rd / 5th St Signalized Overall B 15.8 B 14.2 B 14.8

4 Robinson St / Matterhorn Ln Roundabout
Overall Delay

A
3.4

A
3.5

A
3.6

Worst v/c Ratio 0.1 0.1 0.1

5 5th St / Matterhorn Ln Side Street
STOP

Southbound Left C 23.0 C 16.4 C 21.4
Southbound Right B 14.1 B 10.5 B 10.7
Eastbound Left A 9.1 A 8.2 A 8.3

Source: Headway Transportation, 2023

With the addition of project traffic, all study intersections are anticipated to operate at acceptable levels
of service (LOS �D� or better).

FUTURE YEAR PLUS PROJECT CONDITIONS

Traffic Volumes

Future Year Plus Project traffic volumes were developed by adding the project generated trips (Figure 7)
to the Future Year traffic volumes (Figure 4). The Future Year lane configurations, controls and peak hour
turning movement volumes are shown in Figure 8, attached.

Intersection Level of Service Analysis

Table 10 shows the Future Year Plus Project condition level of service analysis results. The technical
calculations are provided in Appendix E.
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Table 10: Future Year Plus Project Intersection Level of Service

ID Intersection
Intersection
Control Movement

AM Peak Afternoon PM Peak
LOS Delay2 LOS Delay2 LOS Delay2

1 William St / Saliman Rd Signalized Overall D 39.7 D 43.5 D 35.9

2 Saliman Rd / Robinson St
All Way
STOP Overall E 35.6 D 27.9 C 18.4

Signalized1 Overall D 36.6 C 30.3 B 18.0
3 Saliman Rd / 5th St Signalized Overall B 17.7 B 15.1 B 15.6

4 Robinson St / Matterhorn Ln Roundabout
Overall Delay

A
5.3

A
4.4

A
3.9

Worst v/c Ratio 0.3 0.2 0.2

5 5th St / Matterhorn Ln
Side Street

STOP

Southbound Left D 33.7 C 18.0 C 22.8
Southbound Right C 15.5 B 10.8 B 10.8
Eastbound Left A 9.5 A 8.3 A 8.4

Signalized1 Overall B 13.1 B 10.7 A 8.9
Source: Headway Transportation, 2023
Note: 1. Traffic signals to be funded and constructed by future phase(s)

Under Future Year Plus Project conditions, all study intersections are anticipated to operate at acceptable
level of service conditions (LOS �D� or better) except for the unsignalized Saliman Road / Robinson Street
intersection under Future Plus Project Conditions. Future phases (Lompa Ranch North) within Lompa
Ranch West will construct a traffic signal improvement at the subject intersection when warrants are
met.With the traffic signal improvement, the Saliman Road / Robinson Street intersection is anticipated
to operate within level of service policy.

CONCLUSIONS & RECOMMENDATIONS

The following is a list of key findings and recommendations:

 The proposed 204 unit single family residential phase is anticipated to generate 1,926 Daily trips, 151
AM peak hour trips, and 202 PM peak hour trips.

 Access to/from the project is proposed via Robinson Street and Matterhorn Lane south to 5th Street.
 Under 2025 and Future Year conditions, all study intersections operate at acceptable levels of service

(LOS �D� or better) with or without the project.
 With addition of the project, all study intersections are anticipated to operate at acceptable levels of

service (LOS �D� or better) under 2025 Plus Project and Future Year Plus Project scenarios.
 The project will construct curb, gutter, and sidewalk on the north side of 5th Street between the Lompa

Ranch multifamily project and the existing sidewalk on the east edge of the project.
 The project will construct two westbound lanes on 5th Street from Matterhorn Lane to the previous

widening conditioned with the Lompa Ranch Multifamily project.
 The project will construct Matterhorn Lane between 5th Street and Robinson Street.
 The project will extend Robinson Street to Matterhorn Lane.
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 The project will construct two legs of the Robinson Street / Matterhorn Lane intersection as a single
lane roundabout as identified in the Lompa Ranch West Masterplan (the future north and east legs
will be constructed by future phases).

 The project will construct bike lanes and a separated multi use path on Robinson Street and
Matterhorn Lane.

 The project will construct the 5th Street / Matterhorn Lane intersection as side street STOP controlled
with two exit lanes and separate left and right turn inbound lanes (see Figure 2 for lane
configurations). The project will dedicate appropriate right of way to accommodate a traffic signal or
roundabout in the future.

 A traffic signal at the Saliman Road / Robinson Street intersection is not triggered by this phase and
should be evaluated with future phases within Lompa Ranch West.
The proposed project is in conformance with the Lompa Ranch West Masterplan.
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Appendix A
NDOT Crash Data
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Appendix B 
Conditions LOS Calculations 



































































































Appendix C
Future Year LOS Calculations












































































































