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1.0  INTRODUCTION 

This report presents the results of Dynamic Geotechnical Solutions, Inc.’s (DGS) preliminary geotechnical 
investigation report for the proposed Haven Vineyard development, APN 927-670-009, located on Camino Del 
Vino, City of Temecula, Riverside County, California. The purposes of this geotechnical investigation are to 
determine the nature of surface and subsurface soil conditions, evaluate the soil characteristics, and provide 
geotechnical recommendations with respect to grading, construction, foundation design, and other relevant 
aspects to the proposed development. The referenced Preliminary Grading Plan, which was provided, was utilized 
as the base map for our Geotechnical Map (Plate 1) of the site. 

Our scope of services consists of: 
• Review of available previous geologic/geotechnical literature, geologic maps, and aerial photographs 

pertinent to the site (Appendix A). 
• Geologic mapping of the site. 
• Subsurface exploration consisting of the sampling and logging of five (5) borings to depths ranging 

from approximately 16.5 feet to 35.5 feet, using a hollow-stem auger and two (3) trenches to depths 
ranging from approximately 5.5 feet to 9.0 feet, using a backhoe. Logs of the borings and trenches are 
presented in Appendix B, with approximate locations depicted on the Geotechnical Map (Plate 1). The 
borings and trenches were excavated to evaluate the general characteristics of the subsurface 
geologic/geotechnical conditions on the subject project site including classification of site soil, 
determination of depth to groundwater (if present), and to obtain representative soil samples. 

• Laboratory testing of representative soil samples obtained during our current subsurface exploration 
(Appendix C). 

• Geotechnical engineering and geologic analysis of the data with respect to the retail development. 
• Preparation of this report presenting our findings, conclusions and preliminary geotechnical design 

recommendations for the proposed retail development; including General Earthwork and Grading 
Specifications (Appendix D). 

1.1 Proposed Construction and Grading 

The referenced “Preliminary Grading Plan” and based on discussions with Marina Souther, indicates that 
the proposed development will be comprised of a winery, administrative office, driveway, parking lot, 
retaining walls and landscape and hardscape areas. The preliminary grading plans indicate pad elevations 
ranging from 1,389 feet to 1,409 feet. 

When precise grading plans are made available, DGS should review and make any additional 
recommendations as required. 

1.2 Location and Site Description 

The subject site is rectangular in shape, vacant, consists of grapevines, and is located on Camino Del 
Vino. The site is bounded on the north by Camino Del Vino, on the west is a single-family residence, on 
the east are two commercial developments (bed and breakfast and a winery), and on the south by a 
vacant parcel. The general location and configuration of the site is shown on the Site Location Map 
(Figure 1). 

1.3  Topography and Drainage 

Onsite surface elevations range from approximately 1,540 feet above mean sea level (msl) at the south 
easterly property line to approximately 1,370 feet above (msl) at the north westerly property line. Surface 
drainage appears to flow from the southeast to the northwest across the property.  
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1.4  Existing Improvements and Vegetation 

The subject site is currently vacant with multiple grapevines throught the property and a 138-foot slope 
with a minor amount of vegetation along the southerly property line.  

1.5  Research of Previous Geological and Geotechnical Data 

DGS personnel researched and reviewed available published and unpublished geotechnical and geologic 
reports, maps and data. Pertinent information obtained was incorporated into the conclusions and 
recommendations presented in our report. 

2.0  FIELD INVESTIGATION 

2.1  Geologic Mapping 

Surface geologic mapping of the site and accessible surrounding areas was accomplished by a geologist 
from this firm on January 4, 2022, utilizing the referenced “Enlarged Site Plan” for plotting geologic units.  
This information is plotted on the enclosed Geotechnical Map (Plate 1). 

2.2  Field Exploration 

Subsurface exploration was performed on May 4, 2022 which involved the excavation of five (5) 
exploratory borings (B-1 through B-5) to depths ranging from approximately 16.5 feet to 35.5 feet utilizing 
a hollow stem auger and two (2) exploratory trenched (TR-1 through TR-2) to depths ranging from 
approximately 5.5 feet to 9.0 feet utilizing a backhoe.  

Prior to our subsurface work, an underground utilities clearance was obtained from Underground Services 
Alert of Southern California. At the conclusion of the subsurface exploration, all the exploratory borings 
and trenches were backfilled with on-site materials with some compactive effort. Minor settlement of the 
backfill soil may occur over time. 

Earth materials encountered within the borings and trenches were classified and logged by an engineer 
from DGS in accordance with the visual-manual procedures of the Unified Soil Classification System. The 
approximate locations of the exploratory borings and trenches are shown on the Geotechnical Map (Plate 
1) and descriptive logs are presented in Appendix B. 

2.3  Laboratory Testing 

During our subsurface exploration, bulk samples were obtained for laboratory testing. Laboratory testing 
was performed on selected representative samples of onsite soil materials and included maximum dry 
density and optimum water content, maximum compaction, expansion index, sulfate content, chloride 
content, pH, resistivity, consolidation, and shear strength. A brief description of the laboratory tests and 
resulting test data are presented in Appendix C. In-situ water contents and dry densities are presented 
on the exploration boring logs (Appendix B). 

3.0  FINDINGS 

3.1  Regional Geologic Setting 

Regionally, the site is located in the Peninsular Ranges Geomorphic Province of California. The Peninsular 
Ranges are characterized by steep, elongated valleys that trend west to northwest. The northwest-
trending topography is controlled by the Elsinore Fault Zone, which extends from the San Gabriel River 
Valley southeasterly to the United States/Mexico border. The Santa Ana Mountains lie along the western 
side of the Elsinore Fault Zone, while the Perris Block is located along the eastern side of the fault zone. 
The mountainous regions are underlain by Pre-Cretaceous, metasedimentary and metavolcanic rocks and 
Cretaceous plutonic rocks of the Southern California Batholith. Holocene to Pleistocene-aged alluvium 
overlie Quaternary and Tertiary rocks, which are generally comprised of non-marine sediments consisting 
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of sandstone, mudstones, conglomerates, and occasional volcanic units. A map of the regional geology 
is presented on the Regional Geologic Map (Figure 2). 

3.2 Local Geology and Soil Conditions  

Based on our review of available geological and geotechnical literature, current field mapping, and 
exploratory borings and trenches conducted at the site, it is our understanding that the site is primarily 
underlain by varying degrees of colluvium and Pauba Formation sandstone. These units are described 
below and presented in greater detail within the exploratory boring logs and trench logs (Appendix B). 
The approximate locations of the observed geologic unit is depicted on the Geotechnical Map (Plate 1). 

• Colluvium (Qc) – Colluvium was encountered at the surface in borings B-2 through B-5 and 
trenches TR-1 through TR-2 to depths up to 20.0 feet. These materials consisted of silty sand and 
poorly graded sand which were various shades of yellow, orange, red, gray and brown. The 
colluvium was dry to damp, loose to medium dense, very fine to medium grained with occasional 
coarse grains, micaceous with roothairs, rootlets, mottling and manganese staining. 

• Pauba Formation (Qpfs) – Pauba Formation was encountered in all borings and trenches. These 
materials consisted of clayey, silty, well graded and poorly graded sandstone, which were various 
shades of gray, red, orange, yellow and brown. The Pauba Formation sandstone was dry to damp, 
medium dense to very dense, very fine to coarse grained with occasional very coarse grains, 
micaceous with oxidation staining and manganese staining.  

3.3 Landslides 

Our investigation did not indicate the presence of landslides on or directly adjacent to the site.  

3.4 Groundwater  

Groundwater was not encountered during our subsurface exploration to a maximum depth of approximately 
35.5 feet below existing grade. 

A review of the California Department of Water Resources, Water Data Library online database indicates 
the presence of groundwater less than 0.6 mile away from the general site area as shallow as approximately 
406 feet below the existing ground surface according to historical records from a well location at an 
elevation of approximately 1,483 feet above mean sea level (Well ID: 335174N1170339W001). 

3.5 Caving 

Caving was not encountered in the exploratory borings or trenches. 

3.6 Surface Water 

 Surface water runoff relative to project design is within the purview of the project civil engineer and should 
be designed to be directed away from all structures and walls in accordance with the latest California 
Building Code (CBC) requirements. 
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3.7 Fault ing 

 The geologic structure of the Southern California area is dominated mainly by northwest-trending faults 
associated with the San Andreas system. Faults, such as the Whittier, Elsinore, San Jacinto and San 
Andreas, are major faults in this system and are known to be active and may produce moderate to strong 
ground shaking during an earthquake. In addition, the San Andreas, Elsinore and San Jacinto faults are 
known to have ruptured the ground surface in historic times. 

Based on our review of published and unpublished geologic/geotechnical maps and literature pertaining 
to the site and regional geology, the closest active fault is a the Murrieta Hot Springs fault located 
approximately 2.5 miles away from the site. Other active faults within about 20 miles of the subject site, 
are the Elsinore Fault Zone (EFZ) – Temecula section approximately 5.9 miles away, an unnamed fault 
approximately 7.5 miles away, the EFZ – Julian section approximately 9.1 miles away, the San Jacinto 
fault approximately 15.7 miles away and the EFZ – Glen Ivy section approximately 16.2 miles away. 

 No faults (active, potentially active, or inactive) are known to project through the site. The site does not 
lie within an Alquist-Priolo Earthquake Fault Hazard Zone as defined by the State of California in the 
Alquist-Priolo Earthquake Fault Hazard Zoning Act or a Riverside County Fault Zone. The possibility of 
damage due to ground rupture is considered negligible since the active faults are not known to cross the 
site. 

3.8 Seismicity 

Secondary effects of seismic shaking resulting from large earthquakes on the major faults in the southern 
California region, which may affect the site, include soil liquefaction and dynamic settlement. Liquefaction 
is a seismic phenomenon in which loose, saturated, granular soil behave similarly to a fluid when subject 
to high-intensity ground shaking. Liquefaction occurs when three general conditions exist: 1) shallow 
groundwater; 2) low density non-cohesive (granular) soil; and 3) high-intensity ground motion. Studies 
indicate that saturated, loose to medium dense, near surface cohesionless soil exhibit the highest 
liquefaction potential; while dry, dense, cohesionless soil and cohesive soil exhibit low to negligible 
liquefaction potential. 

Due to not encountering groundwater during our subsurface exploration to a maximum depth of 35.5 
feet below the existing grade and historical groundwater data, the potential for liquefaction is considered 
very low for the subject site.  

Other secondary seismic effects include shallow ground rupture, seiches, and tsunamis. In general, these 
secondary effects of seismic shaking are a possibility throughout the Southern California region and are 
dependent on the distance between the site and causative fault and the onsite geology. A risk assessment 
of these secondary effects is provided in the following sections. 

3.9 Earthwork and Structural Settlements 

The results of our subsurface exploration and laboratory testing indicate that the site is underlain by 
approximately 10 feet to 18 feet of potentially compressible colluvium and Pauba Formation deposits. These 
materials exhibit the potential to settle under the surcharge of proposed fill loads, anticipated future 
structural loads, and improvements. 

With an oxerexcavation of at least 10 feet being accomplished, total static settlement from the earthwork 
and from proposed fill loads is estimated to be 1.14-inches total and 0.57-inch differential over 30 feet. 
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4.0  CONCLUSIONS AND RECOMMENDATIONS 

4.1 General 

Based on the results of our current geotechnical investigation, it is our opinion that the proposed retail 
development as indicated on the referenced site plan, is feasible from a geotechnical and geologic 
standpoint, provided that the following recommendations are incorporated into the design criteria and 
project specifications. When final grading plans for the site and foundation/structural plans for the 
proposed development are available, a comprehensive plan review should be performed by this firm. 
Depending on the results, additional recommendations may be necessary for geotechnical design 
parameters for both earthwork and foundations. Grading should be conducted in accordance with the 
latest edition of CBC, local codes, the recommendations within this report, and future plan reviews. It is 
also our opinion that the proposed construction and grading will not adversely impact the geologic 
stability of adjoining properties. 

The following is a summary of the primary geotechnical factors determined from our geotechnical 
investigation. 

    Based on our current subsurface exploration and review of pertinent geological maps and reports, 
the site is underlain by colluvium and Pauba Formation sandstone deposits. 

    There are not any known landslides impacting the site. 
    Groundwater is not considered a constraint for the proposed vineyard development.    
     Non-active or potentially active faults are not known to exist on the site.  
     Laboratory test results of the colluvium and Pauba Formation indicate a very low expansion 

potential and negligible potential for soluble sulfate effects on normal concrete and chloride effects 
on reinforcing steel. 

    Laboratory test results of the soil encountered indicated a moderate corrosion potential to buried 
metals. 

    The majority of the site is underlain by approximately 10 feet to 18 feet of potentially compressible 
colluvium and Pauba Formation deposits which may be prone to potentially intolerable post-grading 
settlement under the surcharge of the future proposed fill loads and/or structural loads. These 
materials should be overexcavated to underlying competent Pauba Formation deposits.  

    From a geotechnical perspective, the existing onsite soil appears to be suitable material for use 
as fill, provided the soil are relatively free from rocks (larger than 6 inches in maximum 
dimension), construction debris, and organic material. It is anticipated that the onsite soil may 
be excavated with conventional heavy-duty construction equipment. 

5.0  GEOLOGIC CONSIDERATIONS 

5.1 Slopes 

Natural slopes or existing cut/fill slopes with adverse conditions do not exist on site.   

5.2 Fault ing 

 No active or potentially active faults are known to transect the site. Geologic hazards due to fault rupture 
are not considered a potential hazard to the subject site. 

5.3 Groundwater 

 Adverse effects on the proposed development resulting from groundwater are not anticipated. 
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5.4 Subsidence 

 In consideration of the anticipated grading, recommended overexcavations and subsurface material types 
and soil conditions, unfavorable ground subsidence is not anticipated. 

5.5 Landsliding 

 Landslides or surface failures were not observed on or directly adjacent to the site.  As a result, the 
possibility of the site being affected by landsliding is not anticipated. 

5.6  Ground Rupture 

Ground rupture from active faulting is not considered a possibility. Cracking from shaking from distant 
seismic events is not considered a significant hazard, although it is a possibility at any site. 

5.7 Tsunamis and Seiches 

Based on the elevation and location of the proposed development on the site with respect to sea level 
and its distance from large open bodies of water, the potential for seiches and/or tsunamis is not 
considered to be a possibility. 

5.8      Liquefaction 

Liquefaction is a seismic phenomenon in which loose, saturated, granular soils behave similarly to a fluid 
when subject to high-intensity ground shaking.  Liquefaction occurs when three general conditions exist: 
1) shallow groundwater; 2) low density non-cohesive (granular) soil; and 3) high-intensity ground motion. 
Studies indicate that saturated, loose to medium dense, near surface cohesionless soils exhibit the highest 
liquefaction potential, while dry, dense, cohesionless soils and cohesive soils exhibit low to negligible 
liquefaction potential. Groundwater was not encountered in any of the exploratory borings and trenches.  

Due to not encouncountering groundwater during our subsurface exploration to a maximum depth of 
35.5 feet below the existing grade and historic groundwater data, the site is considered to have a very 
low potential for dynamic settlement due to liquefaction. However, there is potential within the upper  20 
feet of onsite material to experience dynamic settlement due to dry sand settlement. 

6.0  SEISMIC-DESIGN CONSIDERATIONS 

6.1 Ground Motions 

 The site will probably experience ground shaking from moderate to large size earthquakes during the life 
of the proposed development. Furthermore, it should be recognized that the Southern California region 
is an area of high seismic risk, and that it is not considered feasible to make structures totally resistant 
to seismic-related hazards. 

 Structures within the site should be designed and constructed to resist the effects of seismic ground 
motions as provided in the 2019 CBC, Section 1613. The method of design is dependent on the seismic 
zoning, site characterizations, occupancy category, building configuration, type of structural system, and 
building height. 

The following seismic design parameters, presented in Table 1, were developed based on the CBC 2019 
and should be used for the proposed habitable structures.  A site coordinate of 32.520169 N, -
117.02284 W was used to derive the seismic parameters presented below. The derived value for Mean 
Peak Ground Acceleration (PGAm) is shown in the following table as 0.658. 
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TABLE 1 
Seismic Design Soil Parameters 

 
SITE-SPECIFIC GROUND MOTION DESIGN PARAMETERS 1,2 

Site Latitude, degrees 32.520169 

Site Longitude, degrees -117.02284 

Site Class, ASCE 7-16, Table 20.3-1 D 
SS MCER ground motion (for 0.2-second period)  1.383 
S1 MCER ground motion (for 1.0 second period)  0.506 

SMS Site-modified spectral acceleration value  1.383 

SM1 Site-modified spectral acceleration value  0.704 

SDS Numeric seismic design value at 0.2-second site acceleration  0.922 

SD1 Numeric seismic design value at 1.0 second site acceleration  0.470 

Fa Site amplification factor at 0.2-second  1.0 

Fv Site amplification factor at 1.0 second3 1.8 

PGA MCEg geometric mean peak ground acceleration 0.598 

PGAm Site modified peak ground acceleration 0.658 

T Fundamental period of one-story building, Eq 12.8-7 & Table 12.8-2 ~0.13 

T Fundamental period of two-story building, Eq 12.8-7 & Table 12.8-2 ~0.22 

Ts (SD1/ SDS) 0.51 

TL Long-period transition period seconds 8 

Ie, Seismic Importance Factor, ASCE 7-16, Table 12.2-1 1* 

Risk Category, ASCE 7-16, Table 12.2-1 II* 

Response Modification Factor, R 6.5* 

Cs4 Seismic response coefficient, ASCE 7-16, Eq. 12.8-3 for T < 1.5Ts 0.142 
  
 
6.2 Secondary Seismic Hazards 

 Secondary effects of seismic activity normally considered as possible hazards to a site include several 
types of ground failure, as well as induced flooding. Various general types of ground failures which might 
occur as a consequence of severe ground shaking of the site include liquefaction, landsliding, ground 
subsidence, ground lurching, and shallow ground rupture. The probability of occurrence of each type of 
ground failure depends on the severity of the earthquake, distance from faults, topography, subsoils and 
groundwater conditions, in addition to other factors. Based on the depth to groundwater, proposed 
grading and recommended overexcavation of potentially compressible materials within areas of proposed 
development, the secondary effects of liquefaction are considered unlikely. 

 Seismically induced flooding, which might be considered a potential hazard to a site, normally includes 
flooding due to a tsunami (seismic sea wave), a seiche (i.e., a wave-like oscillation of the surface of 
water in an enclosed basin that may be initiated by a strong earthquake) or failure of a major reservoir 
or retention structure upstream of the site. Since the site is located several miles inland from the nearest 
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coastline of the Pacific Ocean, not located within a tsunami inundation area and the site elevation is 
approximately 90 feet above msl at lowest point, there is no potential for seismically induced flooding 
from a tsunami.  Since enclosed bodies of water do not lie adjacent to the site, the potential for induced 
flooding at the site due to a seiche is also considered nonexistent. 

7.0  GEOTECHNICAL DESIGN PARAMETERS 

7.1 Shrinkage/ Bulk ing and Subsidence 

 Volumetric changes in earth quantities will occur when excavated onsite soil are replaced as properly 
compacted fill. The following table, Table 2, is an estimate of the shrinkage and bulking factors for the 
various geologic units present onsite. These estimates are based on in-place densities of the various 
materials and on the estimated average degree of relative compaction that will be achieved during 
grading. 

TABLE 2 
Estimated Shrinkage/ Bulk ing 

 
GEOLOGIC UNIT SHRINKAGE/ BULKING PERCENT 

Colluvium (Qc) 5%-16% 
Pauba Formation (Qpfs) 0%-5% 

 
Subsidence because of recompaction of exposed overexcavation bottom prior to fill placement, and 
placement of additional fill is estimated to be about 0.30 to 0.35 feet. 

The above estimates of shrinkage are intended as an aid for project engineers in determining earthwork 
quantities. However, these estimates should be used with some caution since they are not 
absolute values. These are preliminary rough estimates which may vary with depth of removal, stripping 
losses, field conditions at the time of grading, etc. Handling losses, and reduction in volume due to removal 
of oversized material, are not included in the estimates. 

7.2 Compressible/ Collapsible Soil 

The results of our laboratory testing indicate that the near surface existing Pauba Formation is susceptible 
to varying degrees of intolerable settlement when a load is applied, or the soil is saturated. Consequently, 
these materials should be collectively overexcavated to underlying competent Pauba Formation deposits, 
and replaced as engineered compacted fill. The recommended depth of removals are indicated in the 
accompanying Geotechnical Map (Plate 1).  

8.0  SITE EARTHWORK  

8.1 General Earthw ork and Grading Specifications 

Earthwork and grading should be performed in accordance with applicable requirements of the 2019 
CBC, grading code of the City of Temecula, and in accordance with the following recommendations 
prepared by this firm. Grading should also be performed in accordance with the applicable provisions of 
the attached “General Earthwork and Grading Specifications” prepared by DGS (Appendix D), unless 
specifically revised or amended herein. In case of conflict, the following recommendations shall supersede 
those included in as part of Appendix D. 

8.2 Geotechnical Observations and Testing 

 Prior to the start of grading, a meeting should be held at the site with the owner, developer, grading 
contractor, civil engineer and geotechnical consultant to discuss the work schedule and geotechnical 
aspects of the grading. Rough grading, which includes clearing, overexcavation, scarification/processing 

1----1 
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and fill placement, should be accomplished under the full-time observation and testing of the geotechnical 
consultant. Fills should not be placed without prior approval from the geotechnical consultant. 

 A representative of the project geotechnical consultant should also be present onsite during grading 
operations to document proper placement and compaction of fills, as well as to document excavations 
and compliance with the other recommendations presented herein. 

8.3 Clearing and Grubbing 

 The project geotechnical consultant or his qualified representative should be notified at the appropriate 
times to provide observation and testing services during clearing and grubbing operations to observe and 
document compliance with the above recommendations. In addition, buried structures, unusual or 
adverse soil conditions encountered that are not described or anticipated herein should be brought to 
the immediate attention of the geotechnical consultant. 

8.4 Overexcavation and Ground Preparation 

 The site is underlain by approximately 10 feet to 18 feet of compressible colluvium and Pauba Formation 
deposits which are considered unsuitable for support of fill, structures, and/or improvements, and should 
be overexcavated to expose underlying competent Pauba Formation deposits. Overexcavation must be 
performed to a minimum depth of at least 10 below existing grade within areas of proposed structures, 
proposed retaining walls, and parking lot and 2 feet to 3 feet of compacted fill below finished grade 
within proposed driveway. Actual depths of overexcavation should be evaluated upon review of final 
grading and foundation plans, as well as during grading on the basis of observations and testing during 
grading by the project geotechnical consultant.  

 Bottoms should be watered to achieve a uniform water content of optimum or higher, scarified to a depth 
of 6 inches, and then compacted in place to a relative compaction of 90 percent or more (based on 
American Standard of Testing and Materials [ASTM] Test Method D1557). 

 The estimated locations, extent, and approximate depths for overexcavation of unsuitable materials are 
indicated on the enclosed Geotechnical Map (Plate 1). The geotechnical consultant should be provided 
with appropriate survey staking during grading to document that depths and/or locations of 
recommended overexcavation are adequate. 

 Sidewalls for overexcavations greater than 5 feet in height should not be steeper than 1:1 horizontal to 
vertical (h:v) and should be periodically slope-boarded during the excavation to remove loose surficial 
debris and facilitate mapping. Flatter excavations may be necessary for stability. 

 The grading contractor will need to consider appropriate measures necessary to excavate existing 
improvements adjacent to the site without endangering them from caving or sloughing. 

8.5 GeoGrid 

In lieu of a 10 foot minimum overexcavation within areas of proosed structures and retaining walls, an 8 
foot overexcavation below existing grade can be performed provided a layer of geogrid is placed at 
bottom of overexcavation before placement of fill. 

8.6 Fill Suitability 

 Soil materials excavated during grading are generally considered suitable for use as compacted fill 
provided that they do not contain significant amounts of trash, vegetation, organic material, construction 
debris, and oversize material. 

8.7 Oversized Material 

Oversized material that may be encountered during grading, greater than 8 inches, should be reduced 
in size or removed from the site. 
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8.8 Cut/ Fil l Transit ions and Differential Fil l Thicknesses 

To mitigate distress to structures related to the potential adverse effects of excessive differential settlement, 
cut/fill transitions should be eliminated from all building areas where the depth of fill placed within the “fill” 
portion exceeds proposed footing depths.  The entire structure should be founded on a uniform bearing 
material.  This should be accomplished by overexcavating the “cut” portion and replacing the excavated 
materials as properly compacted fill.  Recommended depths of overexcavation are provided in the following 
table: 
    

Cut/ Fil l Transit ion 
 

DEPTH OF FILL (“fill” portion) DEPTH OF OVEREXCAVATION (“cut” portion) 
Up to 5 feet Equal Depth 
5 to 10 feet 5 feet 

Greater than 10 feet One-half the maximum thickness of fill placed on the “fill” 
portion (20 feet maximum) 

 
Overexcavation of the “cut” portion should extend beyond the perimeter building lines to a horizontal 
distance equal to the depth of overexcavation or to a minimum distance of 5 feet, whichever is greater. 
 

8.9 Benching 

 Where compacted fills are to be placed on natural slope surfaces inclining at 5:1 (h:v) or greater, the 
ground should be excavated to create a series of level benches, which are at least a minimum height of 
4 feet, excavated into competent bedrock or existing compacted engineered materials. Typical benching 
details are described in the attached DGS “General Earthwork and Grading Specifications” (Appendix D). 

8.10 Fill P lacement 

 Fills should be placed in lifts not greater than 6 inches in uncompacted thickness, watered or air-dried as 
necessary to achieve a uniform moisture content of at least optimum moisture content, and then 
compacted in place to relative compaction of 90 percent or more. Fills should be maintained in a relatively 
level condition. The laboratory maximum dry density and optimum moisture content for each change in 
soil type should be determined in accordance with ASTM Test Method D1557. 

8.11 Inclement Weather 

 Inclement weather may cause rapid erosion during mass grading and/or construction. Proper erosion 
and drainage control measures should be taken during periods of inclement weather in accordance with 
San Diego County and California State requirements. 

9.0  SLOPE CONSTRUCTION 

9.1 Slope Stability 

Slope stability analysis was performed using GSTABL7 for proposed grading. Analysis showed proposed 
cut slopes and retaining walls to be globally stabal from a geotechnical perspective. Results of the 
anyalysis are provided in Appendix D. 

9.2 Temporary Excavations 

 Temporary excavations varying up to a height of approximately 5 feet or more below existing grades will 
be necessary to accommodate the recommended overexcavation of the unsuitable soil materials. Based 
on the physical properties of the onsite soil, temporary excavations exceeding 5 feet in height should be 
cut back at a ratio of 1:1 (h:v) or flatter, for the duration of the overexcavation and recompaction of 
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unsuitable soil material. Temporary slopes excavated at the above slope configurations are expected to 
remain stable during grading operations. However, the temporary excavations should be observed by a 
representative of the project geotechnical consultant for any evidence of potential instability. Depending 
on the results of these observations, revised slope configurations may be necessary. Job safety is the 
sole responsibility of the contractor or sub-contractor.  

 Other factors which should be considered with respect to the stability of the temporary slopes include 
construction traffic and storage of materials on or near the tops of the slopes, construction scheduling, 
presence of nearby walls or structures on adjacent properties, and weather conditions at the time of 
construction. Applicable requirements of the California Construction and General Industry Safety Orders, 
the Occupational Safety and Health Act of 1970, and the Construction Safety Act should also be followed. 

10.0  POST-GRADING CONSIDERATIONS  

10.1 Control of Surface Water and Drainage Control  

Positive-drainage devices such as sloping sidewalks, graded-swales, and/or area drains, should be 
provided to collect and direct water away from the structure and any slopes. Neither rain nor excess 
irrigation water should be allowed to collect or pond against the building foundations.  Drainage should 
be directed to adjacent driveways, adjacent streets or storm-drain facilities and maintained at all times.  
The site is in a semi-arid climate area, from a geotechnical standpoint, the ground surface adjacent to 
the structures should be sloped at a gradient of at least 2 percent for a distance of at least 10 feet. The 
graded lot should be further maintained by a swale or drainage path at a gradient of at least 1 percent.  
Where necessary, drainage paths may be shortened by use of area drains and collector pipes. 

Planters with open bottoms adjacent to buildings should be avoided. Planters should not be designed 
adjacent to buildings unless provisions for drainage are made, such as catch basins, liners, and/or area 
drains. Over watering must be avoided. 

10.2 Utility Trenches 

Utility-trench backfill within roadways, utility easements, under walls, sidewalks, driveways, floor slabs 
and any other structures or improvements should be compacted. The onsite soil should generally be 
suitable as trench backfill provided the soil is screened of rocks and other material over 3 inches in diameter 
and organic matter. Trench backfill should be compacted in uniform lifts (generally not exceeding 6 inches 
to 8 inches in uncompacted thickness) by mechanical means to at least 90 percent relative density (per 
ASTM Test Method D1557). 

Where onsite soils are utilized as backfill, mechanical compaction should be used. Density testing, along 
with probing, should be performed by the project geotechnical consultant or his representative, to 
document proper compaction. 

If trenches are shallow, the use of conventional equipment may result in damage to the utilities. Clean 
sand, having a sand equivalent (SE) of 30 or greater should be used to bed and shade the utilities.  Sand 
backfill should be densified. The densification may be accomplished by jetting or flooding and then 
tamping to ensure adequate compaction. A representative from DGS should observe, probe, and test the 
backfill to verify compliance with the project specifications. 

Utility-trench sidewalls deeper than 5 feet should be laid back at a ratio of 1:1 (h:v) or flatter or braced. 
A trench box may be used in lieu of shoring. If shoring is anticipated, DGS should be contacted to provide 
design parameters. 

To avoid point-loads and subsequent distress to clay, cement or plastic pipe, imported sand bedding 
should be placed 1-foot or more above pipe in areas where excavated trench materials contain significant 
cobbles. Sand-bedding materials should be compacted and tested prior to placement of backfill. 
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Where utility trenches are proposed parallel to building footings (interior and/or exterior trenches), the 
bottom of the trench should not be located within a 1:1 (h:v) plane projected downward from the outside 
bottom edge of the adjacent footing. 

11.0  PRELIMINARY FOUNDATION DESIGN RECOMMENDATIONS 

11.1 General 

Provided that site grading is performed in accordance with the recommendations of this report, the 
proposed retaining wall and parking lot are considered feasible. Tentative foundation recommendations 
are provided herein. However, these recommendations may require modification depending on as-graded 
conditions existing within the site upon completion of grading. 

11.2 Allowable-Bearing Values 

An allowable-bearing value of 3,000 pounds per square foot (psf) may be used for 12-inch wide or greater 
continuous footings or 24-inch square pad footings, founded completely within competent compacted fill 
at a depth of 12-inches or more below the lowest adjacent final grade. This value may be increased by 
20 percent for each additional foot of width and depth, to a value no greater than 4,000 psf. The 
recommended allowable-bearing values includes both dead and live loads and may not be increased by 
one-third for short-duration wind and seismic forces. The bearing capacities should be re-evaluated when 
loads and footing sizes have been finalized. 

11.3 Settlement 

Based on the general settlement characteristics of compacted fill, the overexcavation recommendations 
in this report and anticipated fill loading, it is estimated the site would be subjected to a total static 
settlement about 1.14-inches, and a differential settlement of about 0.57-inch over a distance of about 
30 feet. It is anticipated that the majority of the settlement will occur during construction or shortly 
thereafter as retaining wall and compacted fill loads are applied. During a seismic event there is also the 
potential for an additional dynamic settlement of 1.5 inches and a differential settlement of about 0.75-
inch over 30 feet due to dry sand settlement. 

The above settlement estimates are based on the assumption that the proposed rough grading will be 
performed in accordance with the grading recommendations presented in this report and that the project 
geotechnical consultant will observe and/or test the soil conditions in the footing excavations. 

11.4 Lateral Resistance 

Lateral forces on footings should be resisted by passive earth resistance and friction at the bottom of the 
footing. Foundations should be designed for a passive earth pressure of 270 psf per foot of depth to a 
maximum 4,000 psf and a coefficient of friction of 0.35. The passive earth pressure incorporates a 
minimum factor of safety of 1.5. When combining passive and friction forces, passive resistance should 
be reduced by 1/3. The above values may not be increased by 1/3 when designing for short-duration 
wind or seismic forces. 

The above values are based on footings placed directly against compacted fill soil. In the case where 
footing sides are formed, backfill placed against the footings should be compacted to 90 percent or more 
of maximum dry density as determined by ASTM D1557. 

11.5 Footing Setbacks from Descending Slopes 

Where structures are proposed near the tops of descending graded or natural slopes, the footing setbacks 
from the slope face should conform to the 2019 CBC. The required setback is H/3 (one-third the slope 
height) measured along a horizontal line projected from the lower outside face of the footing to the slope 
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face. The footing setbacks should be 5 feet or more where the slope height is 15 feet or less and vary 
up to 40 feet where the slope height exceeds 15 feet. 

11.6 Building Clearances from Ascending Slopes 

Building setbacks from ascending graded or natural slopes should conform with the 2019 CBC which 
requires a building clearance of H/2 (one-half the slope height) varying from 5 to 15 feet. The building 
clearance is measured along a horizontal line projected from the toe of the slope to the face of the 
building. A retaining wall may be constructed at the base of the slope to achieve the required building 
clearance. 

11.7 Footing Observations 

Footing trenches should be observed by the project geotechnical consultant to document that those have 
been excavated into competent bearing soil. The foundation trenches should be observed prior to the 
placement of forms, reinforcement or concrete. The trenches should be trimmed neat, level and square. 
Loose, sloughed or moisture-softened soil should be removed prior to concrete placement. 

Excavated materials from footing trenches should not be placed in slab-on-ground areas unless the soil 
is compacted to 90 percent or more of maximum dry density as determined by ASTM D1557.  

11.8 Expansive Soil Considerations 

Results of preliminary laboratory tests by DGS indicate onsite soil materials exhibit expansion potentials 
of VERY LOW in accordance with 2019 CBC, Chapter 18. Expansive soil conditions of the near surface 
finish grade soil should be evaluated and tested at the completion of rough grading to verify and/or 
modify the anticipated conditions. The design and construction details presented herein are intended to 
provide recommendations for the levels of expansion potential which may be evident at the completion 
of rough grading. Furthermore, it should be noted that additional slab thickness, footing sizes and/or 
reinforcement more stringent than the recommendations that follow should be provided as recommended 
by the project structural engineer. 

11.9 Footing/ Floor Slabs: Very Low  Expansion Potent ial 
 

The following are our recommendations where foundation soil exhibits a VERY LOW expansion potential 
as classified in accordance with 2019 CBC, and it is recommended that footings and floors be constructed 
and reinforced in accordance with the following criteria.  

• Footings 

− Exterior continuous footings should be founded into compacted engineered fill below the lowest 
adjacent final grade at minimum depths of 12 inches deep for one-story and 18 inches deep for two-
story construction. Interior continuous footings may be founded at a depth of 12 inches or greater 
into compacted engineered fill below the lowest adjacent final grade. Continuous footings should 
have a minimum width of 15 inches or more for one-story construction and 18 inches or more for 
two-story construction. 

 
− Continuous footings should be reinforced with two (2) No. 4 bars, one near top and one near bottom. 

 
− Interior isolated pad footings should be 24 inches or more square and founded at a depth of 12 

inches or more below the lowest adjacent grade. Footings should be reinforced in accordance with 
the structural engineer’s recommendation. 
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− Exterior pad footings should be 24 inches or more square and founded at a depth of 18 inches or 
more below the lowest adjacent grade. Footings should be reinforced in accordance with the 
structural engineer’s recommendations. 

 
• Floor Slabs 

 
− Concrete floor slabs should be 4 inches or more thick and reinforced with No. 3 bars spaced 24 inches 

or less on-centers, both ways. Slab reinforcement should be supported on concrete chairs or bricks 
so that the desired placement is near mid-depth. 

 
− Concrete floors should be underlain with a moisture-vapor retarder consisting of 15-mil thick vapor 

barrier. Laps within the membrane should be sealed and overlapped 12 inches. Two inches or more 
of clean sand should be placed above and below the membrane to promote uniform curing of the 
concrete. These recommendations must be confirmed (and/or modified) by the foundation engineer 
with our concurrence, based upon the performance expectations of the foundation. It is the 
responsibility of the contractor to ensure that the moisture/vapor barrier systems are placed in 
accordance with the project plans and specifications, and that the moisture/vapor retarder materials 
are free of tears and punctures prior to concrete placement. Additional moisture reduction and/or 
prevention measures may be needed, depending on the performance requirements of future interior 
floor coverings. 

 
− Garage area floor slabs should be a minimum of 5 inches thick and should be reinforced in a similar 

manner as concrete interior living area floor slabs. Garage area floor slabs should be placed 
separately from adjacent wall footings with a positive separation maintained with 3/8-inch minimum 
felt expansion joint materials and quartered with weakened-plane joints. A 12-inch wide grade beam 
founded at the same depth as adjacent footings should be provided across garage entrances. The 
grade beam should be reinforced with a minimum of two No. 4 bars, one near top and one near 
bottom.  

 
− Prior to placing concrete, the subgrade soils below all floor slabs should be pre-watered to achieve a 

moisture content that is equal to 100% of the optimum water content of the subgrade soils. The 
water content should penetrate to a minimum depth of 18 inches. This will promote uniform curing 
of the concrete and minimize the development of shrinkage cracks. 

RETAINING WALLS 

12.1 Lateral Earth Pressures and Retaining Wall Design Parameters 

Conventional foundations for retaining walls within properly compacted fill over competent old paralic 
deposits should be embedded at least 18 inches below lowest adjacent grade. At this depth, an allowable 
bearing capacity of 3,000 psf may be assumed for retaining walls founded in competent compacted fill. 

TABLE 5 
Lateral Earth Pressures 

CONDITIONS 

EQUIVALENT FLUID WEIGHT (pcf) 
Level Backfill 
(up to 6 feet) 

Level Backfill Dynamic 
(Greater than 6 feet) 

2:1 Backfill 
Ascending 

(up to 6 feet) 

2:1 Backfill 
Ascending-Dynamic 
(Greater than 6 feet) 

 
Active 42 42 64 64  
At-Rest 63 63 91 91  
Passive 270 270 139 139  
Seismic - 33 - 40  
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Notes: 
1. Applicable to retaining walls only. 
2. Active force applied a 1/3 wall height. 
3. Seismic force applied to at 1/2 to 6/10 wall height. 
4. Lateral pressure acts normally to vertical stem. 
5. With proposed retaining walls for this development in excess of 10 feet, special design considerations may be 

necessary. 

For sliding resistance, the friction coefficient of 0.35 may be used at the concrete and soil interface. Wall 
footings should be designed in accordance with structural considerations. The passive resistance value may 
be increased by one-third when considering loads of short duration such as wind or seismic loads. 

Embedded structural walls should be designed for lateral earth pressures exerted on them. Restrained 
structural walls should be designed for at rest conditions. The magnitude of those pressures depends on 
the amount of deformation that the wall can yield under load. If the wall can yield enough to mobilize the 
full shear strength of the soil, it can be designed for “active” pressure. If the wall cannot yield under the 
applied load, the shear strength of the retained soil cannot be mobilized and the earth pressure will be 
higher. Such walls should be designed for “at-rest” conditions. If a structure moves toward the soils, the 
resulting resistance developed by the soil is the “passive” resistance. 

Surcharge loading effects from the adjacent structures should be evaluated by the geotechnical and 
structural engineers. 

12.2 Footing Embedments  

The base of retaining wall footings constructed on level ground may be founded at a depth of 18 inches 
or more below the lowest adjacent final grade. Where retaining walls are proposed on or within 15 feet 
from the top of an adjacent descending fill slopes, the footings should be deepened such that a horizontal 
clearance of H/3 or more (one-third the slope height) is maintained between the outside bottom edges 
of the footings and the face of the slope but not to exceed 15 feet nor be less than 5 feet. The above 
recommended footing setbacks are preliminary and may be revised based on site specific soil conditions. 
Footing or pier excavations should be observed by the project geotechnical representative to document 
that the footing trenches have been excavated into competent bearing soils and to the embedments 
recommended above. These observations should be performed prior to placing forms or reinforcing steel. 

12.3 Drainage 

Surcharge loading effects from the adjacent structures should be evaluated by the geotechnical and 
structural engineers. All retaining wall structures should be provided with appropriate drainage and 
appropriately waterproofed. The outlet pipe should be sloped to drain to a suitable outlet. It should be 
noted that that recommended subdrains does not provide protection against seepage through the face of 
the wall and/or efflorescence. If such seepage or efflorescence is undesirable, retaining walls should be 
waterproofed to reduce this potential. 

Weep holes or open vertical masonry joints should be provided in retaining walls 3 feet or less in height to 
reduce the likelihood of entrapment of water in the backfill. Weep holes, if used, should be 3 inches or 
more in diameter and provided at intervals of 6 feet or less along the wall. Open vertical masonry joints, if 
used, should be provided at 32-inch or less intervals. A continuous gravel fill, 12 inches by 12 inches, should 
be placed behind the weep holes or open masonry joints. The gravel should be wrapped in filter fabric to 
reduce infiltration of fines and subsequent clogging of the gravel. Filter fabric may consist of Mirafi 140N or 
equivalent. 

In lieu of weep holes or open joints, for retaining walls less than 3 feet, a perforated pipe and gravel 
subdrain may be used. Perforated pipe should consist of 4-inch or more diameter PVC Schedule 40 or ABS 
SDR-35, with the perforations laid down. The pipe should be embedded in 1.5 cubic feet per foot of 0.75 
or 1.5-inch open graded gravel wrapped in filter fabric. Filter fabric may consist of Mirafi 140N equivalent. 
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Retaining walls greater than 3 feet high should be provided with a continuous backdrain for the full height 
of the wall. This drain could consist of geosynthetic drainage composite, such as Miradrain 6000 or 
equivalent, or a permeable drain material, placed against the entire backside of the wall. If a permeable 
drain material is used, the backdrain should be 1 or more feet thick. Caltrans Class II permeable material 
or open graded gravel or crushed stone (described above) may be used as permeable drain material. If 
gravel or crushed stone is used, it should have less than 5 percent material passing the No. 200 sieve. The 
drain should be separated from the backfill with a geofabric. The upper 1 foot of the backdrain should be 
covered with compacted fill. A drainage pipe consisting of 4-inch diameter perforated pipe (described above) 
surrounded by 1 cubic foot per foot of gravel or crushed rock wrapped in a filter fabric should be provided 
along the back of the wall. The pipe should be placed with perforations down, sloped at 2 percent or more 
and discharge to an appropriate outlet through a solid pipe. The pipe should outlet away from structures 
and slopes. The outside portions of retaining walls supporting backfill should be coated with an approved 
waterproofing compound to inhibit infiltration of moisture through the walls. 

12.4 Temporary Excavations 

The retaining walls should be constructed and backfilled as soon as possible after backcut excavations are 
constructed. Prolonged exposure of backcut slopes may result in some localized slope instability. To facilitate 
retaining wall construction, the lower 5 feet of temporary slopes may be cut vertical and the upper portions 
exceeding a height of 5 feet should be cut back at a gradient of 1:1 (h:v) or flatter for the duration of 
construction. However, temporary slopes should be observed by the project geotechnical consultant for 
evidence of potential instability. Depending on the results of these observations, flatter slopes may be 
necessary. The potential effects of various parameters such as weather, heavy equipment travel, storage 
near the tops of the temporary excavations and construction scheduling should also be considered in the 
stability of temporary slopes. Water should not be permitted to drain away from the slope. Surcharges, due 
to equipment, spoil piles, etc., should not be allowed within 10 feet of the top of the slope. 

All excavations should be made in accordance with Cal/OSHA. Excavation safety is the sole responsibility of 
the contractor. 

12.5 Retaining Wall Backfill 

The retaining wall backfill soils (with an expansion index of 20 or less) should be placed in 6 to 8 inch loose 
lifts, watered or air-dried as necessary to achieve near optimum moisture conditions and compacted to at 
least 90 percent relative density (based on ASTM Test Methods D2922 and D3017). 

13.0  MASONRY GARDEN WALLS 

13.1 Construction on Level Ground 

Where masonry screen walls or garden walls are proposed on level ground and 5 feet or more from the 
tops of descending slopes, the footings for these walls may be founded at a depth of 18 inches or more 
below the lowest adjacent final grade. These footings should also be reinforced with two No. 4 bars, one 
near top and one near bottom and in accordance with the structural engineer’s recommendations. 

13.2 Construction Joints 

In order to mitigate the potential for unsightly cracking related to the effects of differential settlement, 
positive separations (construction joints) should be provided in the walls at horizontal intervals of 
approximately 25 feet and at each corner. The separations should be provided in the blocks only and not 
extend through the footings. The footings should be placed monolithically with continuous rebar to serve 
as effective “grade beams” along the full lengths of the walls. 
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14.0  CONCRETE FLATWORK 

14.1 Nonstructural Concrete Flatwork 

Concrete flatwork (such as walkways, bicycle trails, etc.) has a high potential for cracking because of 
changes in soil volume related to soil-moisture fluctuations. To reduce the potential for excessive cracking 
and lifting, concrete should be designed in accordance with the minimum guidelines outlined in Table 3. 
These guidelines will reduce the potential for irregular cracking and promote cracking along construction 
joints but will not eliminate all cracking or lifting. Thickening the concrete and/or adding additional 
reinforcement will further reduce cosmetic distress. 

TABLE 3 
Nonstructural Concrete Flatwork for Very Low  Expansive Soils 

 
Private 

Sidewalks 
Private Drives 

Patios/  
Entryways 

City 
Sidewalk  
Curb and 
Gutters 

M inimum 
Thickness (in.) 4 (nominal) 4(full) 4 (full) City/Agency 

Standard 

Presaturation Presoak to 12 
inches 

Presoak to 12 
inches 

Presoak to 12 
inches 

City/Agency 
Standard 

Reinforcement  No. 3 at 24 inches 
on centers 

No. 3 at 24 inches 
on centers 

City/Agency 
Standard 

Thickened Edge  8” x 8” 8” X 8” City/Agency 
Standard 

Crack Control 
Saw cut or deep 

open tool joint to a 
minimum of 1/3 the 
concrete thickness 

Saw cut or deep 
open tool joint to a 
minimum of 1/3 the 
concrete thickness 

Saw cut or deep 
open tool joint to 
a minimum of 1/3 

the concrete 
thickness 

City/Agency 
Standard 

Maximum Joint 
Spacing 5 feet 

10 feet or quarter 
cut whichever is 

closer 
6 feet City/Agency 

Standard 

14.2 Joint Spacing 

To reduce the potential for unsightly cracking, concrete sidewalks and patio type slabs should be provided 
with construction or expansion joints every 6 feet or less.  

14.3 Subgrade Preparation 

As a further measure to reduce cracking of concrete flatwork, the upper 12 inches of subgrade soil below 
concrete-flatwork areas should first be compacted to a relative density of 90 percent of more and then 
thoroughly wetted to achieve a moisture content that is equal to or slightly greater than optimum 
moisture content. This moisture should extend to a depth of 12 inches or more below subgrade and 
maintained in the soil during placement of concrete. Pre-watering of the soil will promote uniform curing 
of the concrete and reduce the potential for the development of shrinkage cracks. A representative of 
the project geotechnical consultant should observe and document the density and moisture content of 
the soil and depth of moisture penetration prior to placing concrete. 
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15.0  PLANTERS 

Area drains should be extended into planters that are located within 5 feet of building walls, foundations, retaining 
walls and masonry garden walls to reduce excessive infiltration of water into the adjacent foundation soil. The 
surface of the ground in these areas should also be sloped at a gradient of 2 percent or more away from the 
walls and foundations. Drip-irrigation systems are also recommended to reduce overwatering and subsequent 
saturation of the adjacent foundation soil. 

  16.0  SOIL CORROSIVITY 

16.1  Corrosivity to Concrete and Metal  

The National Association of Corrosion Engineers (NACE) defines corrosion as “a deterioration of a 
substance or its properties because of a reaction with its environment”. From a geotechnical viewpoint, 
the “environment” is the prevailing foundation soil and the “substances” are the reinforced concrete 
foundations or various buried metallic elements such as rebar, piles, pipes, etc., which are in direct 
contact with or within close vicinity of the foundation soil. 

In general, soil environments that are detrimental to concrete have high concentrations of soluble 
sulfates. The American Concrete Institute (ACI) provides specific guidelines for the concrete mix design 
based on different amount of soluble sulfate content. The minimum allowable amount of chloride ions in 
the soil environment that are corrosive to steel, either in the form or reinforcement protected by concrete 
cover, or plain steel substructures such as steel pipes or piles, is 500 ppm per Caltrans “Bridge Design 
Specifications” subsection 8.22.1. 

The corrosion potential of the onsite materials was evaluated for its effect on steel and concrete.  The 
corrosion potential was evaluated using the results of laboratory tests on representative samples obtained 
during our field exploration. Laboratory testing was performed to evaluate pH, minimum electrical 
resistivity and chloride and soluble sulfate content. Based on testing performed during this investigation 
within the project site, the onsite soil are classified as having a negligible sulfate exposure condition in 
accordance with ACI, and chloride exposure contition of non-corrosive in accordance with Caltrans 
specifications. Based on laboratory testing of onsite soil, it is also our opinion that onsite soil should be 
considered moderately corrosive to buried metals due to the medium resistivity. Metal piping should be 
corrosion-protected or consideration should be given to using plastic piping instead of metal or plastic 
sleeving around the metal pipe. 

Despite the minimum recommendation above, DGS is not a corrosion-engineering firm. Therefore, we 
recommend that you consult with a competent corrosion engineer and conduct additional testing (if 
required) to evaluate the actual corrosion potential of the site and to provide recommendations to reduce 
the corrosion potential with respect to the proposed improvements. The recommendations of the 
corrosion engineer may supersede the above requirements. 

These recommendations are based on the current and previous samples of the subsurface soil or bedrock. 
The initiation of grading at the site could blend various soil types and import soil may be used locally. 
These changes made to the foundation soil could alter sulfate-content levels. Accordingly, it is 
recommended that additional testing be performed at the completion of grading. 

17.0  PLAN REVIEWS AND CONSTRUCTION SERVICES 

This is a preliminary geotechnical investigation report prepared for the exclusive use of Hamel Contracting, 
Inc., to assist the project engineer and architect in the design of the proposed development. It is recommended 
that DGS be engaged to review the rough grading plans, foundation plans and other pertinent final design 
drawings and specifications prior to construction. This is to document that the recommendations contained in 
this report have been properly interpreted and are incorporated into the project specifications. DGS’s review of 
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the final grading plans may indicate that additional subsurface exploration, laboratory testing and analysis should 
be performed to address areas of concern. If DGS is not accorded the opportunity to review these documents, 
we can take no responsibility for misinterpretation of our recommendations. 

We recommend that DGS be retained to provide geotechnical engineering services during both the rough grading 
and construction phases of the work. This is to document compliance with the design, specifications or 
recommendations and to allow design changes in the event that subsurface conditions differ from those 
anticipated prior to start of construction. 

If the project plans change significantly (e.g., building loads or type of structures), DGS should be retained to 
review our original design recommendations and their applicability to the revised construction. If conditions are 
encountered during construction that appear to be different than those indicated in this report, this office should 
be notified immediately. Design and construction revisions may be required. 

18.0  LIMITATIONS 

Our services were performed using the degree of care and skill ordinarily exercised, under similar circumstances, 
by reputable engineers and geologists practicing in this or similar localities. The professional opinions contained 
herein have been derived in accordance with current standards of practice for preliminary reports. No other 
warranty, expressed or implied, is made as to the conclusions and professional advice included in this report. The 
samples taken and submitted for laboratory testing, the observations made and the in-situ field testing performed 
are believed representative of the entire project; however, soil and geologic conditions can vary in characteristics 
between excavations, both laterally and vertically and may be different than our preliminary findings. 

If this occurs, the changed conditions must be evaluated by the project geotechnical engineer and engineering 
geologist and design(s) adjusted as required or alternate design(s) recommended. 

This report is issued with the understanding that it is the responsibility of the owner, or of his/her representative, 
to ensure that the information and recommendations contained herein are brought to the attention of the 
architect and/or project engineer and incorporated into the plans, and the necessary steps are taken to see that 
the contractor and/or subcontractor properly implements the recommendations in the field. The contractor and/or 
subcontractor should notify the owner if they consider any of the recommendations presented herein to be 
unsafe. 

The conclusions and opinions contained in this report are based on the results of the described geotechnical 
evaluations and represent our professional judgment. The findings, conclusions and recommendations contained 
in this report are to be considered preliminary only and subject to confirmation by the undersigned during the 
construction process.  Without this confirmation, this report is to be considered incomplete and DGS or the 
undersigned professionals assume no responsibility for its use. 

The conclusions and opinions contained in this report are valid up to a period of 2 years from the date of this 
report. Changes in the conditions of a property can and do occur with the passage of time, whether they be 
because of natural processes or the works of man on this or adjacent properties. In addition, changes in applicable 
or appropriate codes or standards may occur, whether they result from legislation or the broadening of 
knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by changes outside our 
control. Therefore, if any of the above-mentioned situations occur, an update of this report should be completed. 

This report has not been prepared for use by parties or projects other than those named or designed above. It 
may not contain sufficient information for other parties or other purposes. 

The opportunity to be of service is appreciated. Should you have any questions regarding the content of this 
report, or should you require additional information, please do not hesitate to contact this office at your earliest 
convenience. 
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Field Exploration 
 
 
B-1 General 

Geologic mapping of the site was carried out by DGS’s personnel. The locations of the exploratory 
excavations were chosen to obtain subsurface information needed to achieve the objective for this 
investigation. 

A visual survey was conducted to verify that the proposed excavations would not encounter any 
subsurface utility lines. No underground lines were encountered during the field exploratory program. 

B-2 Excavation and Sampling 

Subsurface exploration was performed on May 4, 2022 which involved the excavation of five (5) 
exploratory borings (B-1 through B-5) to depths of approximately 16.5 feet to 35.5 feet utilizing a hollow 
stem auger and two (2) exploratory trenches (TR-1 throug TR-2) to depths of approximately 5.5 feet to 9.0 
feet utilizing a backhoe.  

Prior to the subsurface work, an underground utilities clearance was obtained from Underground Service 
Alert of Southern California. At the conclusion of the subsurface investigation, all borings and trenches 
were backfilled with native materials. Minor settlement of the backfill soil may occur over time. 

During our subsurface investigation, representative bulk and relatively undisturbed samples were 
retained for laboratory testing. Laboratory testing was performed on selected representative samples of 
onsite soil samples and included maximum dry density and optimum moisture content, expansion index, 
sulfate content, chloride content, pH, resistivity, Atterberg Limits, consolidation, and direct shear. A 
discussion of the tests performed and a summary of the results are presented in Appendix C. Moisture 
and density test results are presented on the boring logs which are presented on the following pages. 

B-3 Miscellaneous 

The boring and trench logs describe the earth materials encountered, sampling method used, and field 
and laboratory tests performed. The logs also show the boring number, date of completion, and the 
name of the logger. A geologist logged the borings and trenches in accordance with the Standard Practice 
for Description and Identification of Soils (Visual-Manual Procedure) ASTM D2488-93. The boundaries 
between soil types shown on the logs are approximate and the transition between different soil layers 
may be gradual. The logs of the borings and trenches are presented on the following pages. 
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Geotechnical Boring Log B-1
Date: 5/4/22 Project Name: HAVEN VINEYARD
Project Number: D21-1119-10 Logged By: AR
Drilling Company: 2R Type of Rig: CME-75 WITH HOLLOW STEM AUGER
Drive Weight (lbs.): 140 Drop (in.): 30 Hole Dia. (in.): 8
Top of Hole Elevation (ft): 1,451 Hole Location: SEE GEOTECHNICAL MAP

Sample Legend

DYNAMIC GEOTECHNICAL SOLUTIONS
SPT

Ring Sample (CA modified)
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Date: 5/4/22 Project Name: HAVEN VINEYARD
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Sample Legend
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@15.0'; yellow brown, very fine to fine grained
with occasional coarse grains

PAUBA FORMATION
Silty SANDSTONE; red brown, damp, very
dense, very fine to fine grained with occasional
coarse grains, caliche stringers

@25.0'; no caliche stringers

Total Depth: 26.5'
                  NO GROUNDWATER

6.7

7.6

5.4

5.5

6.2

14.3

9.2

112.6

114.0

102.4

104.0

106.5

1.0-2.5

4.0-5.5

7.0-8.5

10.0-11.5

15.0-16.5

20.0-21.5

25.0-26.5

10

19

5

9

7

50+

50

Geotechnical Boring Log B-2
Date: 5/4/22 Project Name: HAVEN VINEYARD
Project Number: D21-1119-10 Logged By: AR
Drilling Company: 2R Type of Rig: CME-75 WITH HOLLOW STEM AUGER
Drive Weight (lbs.): 140 Drop (in.): 30 Hole Dia. (in.): 8
Top of Hole Elevation (ft): 1,418 Hole Location: SEE GEOTECHNICAL MAP

Sample Legend

DYNAMIC GEOTECHNICAL SOLUTIONS
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Ring Sample (CA modified)
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Geotechnical Boring Log B-3
Date: 5/4/22 Project Name: HAVEN VINEYARD
Project Number: D21-1119-10 Logged By: AR
Drilling Company: 2R Type of Rig: CME-75 WITH HOLLOW STEM AUGER
Drive Weight (lbs.): 140 Drop (in.): 30 Hole Dia. (in.): 8
Top of Hole Elevation (ft): 1,402 Hole Location: SEE GEOTECHNICAL MAP

Sample Legend

DYNAMIC GEOTECHNICAL SOLUTIONS
SPT

Ring Sample (CA modified)
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medium grains, micaceous

@5.0'; gray brown to red brown, medium
dense, mottling

PAUBA FORMATION
Clayey/Silty SANDSTONE; gray brown to red
brown, damp, medium dense, very fine to
medium grained with occasional coarse grains,
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Poorly graded/Silty SANDSTONE; yellow
brown to red brown, damp, very dense, very
fine to medium grained with occasional coarse
grains, micaceous, slight mottling
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Geotechnical Boring Log B-4
Date: 5/4/22 Project Name: HAVEN VINEYARD
Project Number: D21-1119-10 Logged By: AR
Drilling Company: 2R Type of Rig: CME-75 WITH HOLLOW STEM AUGER
Drive Weight (lbs.): 140 Drop (in.): 30 Hole Dia. (in.): 8
Top of Hole Elevation (ft): 1,390 Hole Location: SEE GEOTECHNICAL MAP

Sample Legend

DYNAMIC GEOTECHNICAL SOLUTIONS
SPT

Ring Sample (CA modified)
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R2

R3
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S4

S5

S6

Qc
SM

SP-SM

Qpfs
SP-SM

COLLUVIUM
Silty SAND; gray, dark brown, damp, loose,
very fine to fine grained with occasional
medium grains, micaceous

@5.0'; yellow brown to red brown, loose to
medium dense, very fine to fine grained with
occasional medium and coarse grains, slight
mottling

Poorly Graded/Silty SAND; yellow brown to red
brown, dry to damp,  medium dense, very fine
to fine grained with occasional medium grains,

@12.0'; loose to medium dense, occasional
rootlets

PAUBA FORMATION
Poorly Graded/Silty SANDSTONE; yellow
brown to red brown, dry to damp, medium
dense to dense, very fine to medium grained
with occasional coarse grains

@25.0'; damp, dense to very dense.
manganese staining

Total Depth: 26.5'
                  NO GROUNDWATER
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Geotechnical Boring Log B-5
Date: 5/4/22 Project Name: HAVEN VINEYARD
Project Number: D21-1119-10 Logged By: AR
Drilling Company: 2R Type of Rig: CME-75 WITH HOLLOW STEM AUGER
Drive Weight (lbs.): 140 Drop (in.): 30 Hole Dia. (in.): 8
Top of Hole Elevation (ft): 1,403 Hole Location: SEE GEOTECHNICAL MAP

Sample Legend

DYNAMIC GEOTECHNICAL SOLUTIONS
SPT

Ring Sample (CA modified)
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Description:

Project Name:

Equipment:

Project Number:

Depth

Date:

LOG OF TRENCH

Engineering Properties

Geologic

   Unit

    Dry

Density

  (pcf)

Sample

   No.

USCS

Moisture

   (%)

SURFACE SLOPE:SCALE: TREND:
GRAPHICAL REPRESENTATION:

Location/Grid:

Elevation:

Logged by:
HAVEN VINEYARD

D21-1119-10

BACKHOE

5/4/22

JL

SEE GEOTECHNICAL MAP

1,425'

TR-1

N64E17E
EAST WALL

1" = 5'

5.5

0.0'-1.5'
Qc

SC/SM

1.5'-5.5'

Qpfs
SM

TOTAL DEPTH=         FEET

NO GROUNDWATER

ENCOUNTERED

A

COLLUVIUM:

Clayey/Silty SAND; brown, dry to damp, loose to medium dense, fine to medium

grained with occasional coarse grains, porous, roots, roothairs

DGS

B
PAUBA FORMATION:

Silty SANDSTONE; orange, yellow, white, light brown, damp, moderately dense,

fine to coarse grained with occasional gravel, trace clay



Description:

Project Name:

Equipment:

Project Number:

Depth

Date:

LOG OF TRENCH

Engineering Properties

Geologic

   Unit

    Dry

Density

  (pcf)

Sample

   No.

USCS

Moisture

   (%)

SURFACE SLOPE:SCALE: TREND:
GRAPHICAL REPRESENTATION:

Location/Grid:

Elevation:

Logged by:
HAVEN VINEYARD

D21-1119-10

BACKHOE

5/4/22

JL

SEE GEOTECHNICAL MAP

1,443'

TR-2

N29E22E
EAST WALL

1" = 5'

9.0

0.0'-4.0'
Qc SC/SM

4.0'-9.0'

Qpfs
SM

TOTAL DEPTH=         FEET

NO GROUNDWATER

ENCOUNTERED

A

COLLUVIUM:

Clayey/Silty SAND; brown, dry to damp, loose to medium dense, fine to medium

grained with occasional coarse grains, porous, roothairs

DGS

B
PAUBA FORMATION:

Silty SANDSTONE; orange, light brown, damp, medium dense, fine to medium

grained with occasional coarse grains, micaceous, porous
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APPENDIX C 
 

LABORATORY TESTING PROCEDURES AND TEST RESULTS 
 

 
 



 

 

APPENDIX C 
 

Laboratory Testing Procedures and Test Results 
 

The laboratory testing program was directed towards providing quantitative data relating to the relevant 
engineering properties of the soil. Samples considered representative of site conditions were tested in general 
accordance with American Society for Testing and Materials (ASTM) procedure and/or California Test Methods 
(CTM), where applicable. The following summary is a brief outline of the test type and a table summarizing the 
test results. 

Soil Classification:  Soil were classified according the Unified Soil Classification System (USCS) in accordance with 
ASTM Test Methods D2487 and D2488. The soil classifications (or group symbol) are shown on the laboratory test 
data, and boring and trench logs. 

Maximum Dry Density Tests:  The maximum dry density and optimum moisture content of typical materials 
were determined in accordance with ASTM test method D1557. The test results are presented in the table below: 
 

SAMPLE 
LOCATION 

SAMPLE DESCRIPTION 
(USCS) 

MAXIMUM DRY 
DENSITY (% by weight) 

OPTIMUM 
MOISTURE 

CONTENT (%) 
B-3 @ 0’-5’ Silty SAND (SM) 131.1 7.5 

 
Expansion Index:  The expansion potential of a selected sample was evaluated by the Expansion Index Test, 
U.B.C. Standard No. 18-2 and/or ASTM test method D4829. Specimens are molded under a given compactive energy 
at or near the optimum moisture content and approximately 50 percent saturation or approximately 90 percent 
relative compaction. The prepared 1-inch thick by 4-inch diameter specimens are loaded to an equivalent 144 psf 
surcharge and are inundated with tap water until volumetric equilibrium is reached. The results of these tests are 
presented in the table below: 
 

SAMPLE 
LOCATION 

SAMPLE 
DESCRIPTION (USCS) 

EXPANSION 
INDEX 

EXPANSION 
POTENTIAL* 

B-3 @ 0’-5’ Silty SAND (SM) 0 Very Low 
*Per ASTM D4829 
 
Soluble Sulfates:  The soluble sulfate content of selected samples was determined by standard geotechnical 
methods (CTM 417). The soluble sulfate content is used to determine the appropriate cement type and maximum 
water-cement ratios.  The test results are presented in the table below: 
 

SAMPLE 
LOCATION 

SAMPLE 
DESCRIPTION (USCS) 

SULFATE CONTENT 
(ppm) 

SULFATE 
EXPOSURE* 

B-3 @ 0’-5’ Silty SAND (SM) Non-Detect Negligible 
*Per ACI 318-19 Table 4.3.1 
 
Chloride Content:  Chloride content was tested with CTM 422.  The results are presented below: 
 

SAMPLE LOCATION SAMPLE DESCRIPTION (USCS) CHLORIDE CONTENT (ppm) 
B-3 @ 0’-5’ Silty SAND (SM) 32 

 
 
 



 

Minimum Resistivity and pH Tests:  Minimum resistivity and pH tests were performed with CTM 643. The results 
are presented in the table below: 
 

SAMPLE 
LOCATION 

SAMPLE 
DESCRIPTION (USCS) pH MINIMUM RESISTIVITY 

(ohm-cm) 

B-3 @ 0’-5’ Silty SAND (SM) 8.0 3,800 

 
Direct Shear:  Direct shear tests were performed on selected remolded samples, which were soaked for a minimum 
of 24 hours under a surcharge equal to the applied normal force during testing. After transfer of the sample to the 
shear box, and reloading the sample, pore pressures set up in the sample due to the transfer were allowed to 
dissipate for a period of approximately 1 hour prior to application of shearing force. The samples were tested under 
various normal loads, a motor-driven, strain-controlled, direct-shear testing apparatus at a strain rate of less than 
0.001 to 0.5 inch per minute (depending upon the soil type). The graphical test results are presented in the table 
below: 
 

SAMPLE LOCATION SAMPLE DESCRIPTION ANGLE OF INTERNAL 
FRICTION (degrees) 

COHESION 
(psf) 

B-1 @ 9’ Silty SAND (SM) 33 120 

B-3 @ 0’-5’ Silty SAND (SM) 31 400 

 
 

Consolidation:  A consolidation test was performed on a undisturbed sample. (Modified ASTM Test method 
D2435.  The samples (2.42 inches in diameter and 1-inch in height) were placed in a consolidometer and 
increasing loads were applied.  The sample was allowed to consolidate under “double drainage” and total 
deformation for each loading step was recorded.  The percent consolidation for each load stamp was recorded as 
the ration of the amount of vertical compression to the original sample height.  The in progress graphical test 
results are presented on the following pages. 



CONSOLIDATION TEST RESULTS

Note: Filled circle denotes readings after sample was submerged in water

In-place Post Consol

Dry Density, (pcf): 108.3 106.6

Moisture (%): 4.4 16.5

WATER ADDED @ ksf: 1.378

MAXIMUM LOAD, ksf: 22.040

SOIL DESCRIPTION: Silty SAND to SAND

U.S.C.S. SM/SP

% Collapse/Swell (-): 0.62

P.N. D211119-10 LOCATION: B-5 @ 12'

CLIENT: Hamel Contracting, Inc.

Dynamic Geotechnical Solutions

27570 Commerce Center Dr, # 128
Temecula, CA  92590

Plate: C-1
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APPENDIX D 
 

SLOPE STABILITY ANALYSIS 
 



 

 

APPENDIX D 

GLOBAL STABILITY ANALYSIS AND RESULTS 
 
1.0 Approach 
 

After a review of the referenced plans and reports, two crossections, A-A’ and B-B’ were analyzed. 
Locations of the crossections are provided on the geotechnical map (Plate 1). The global stability 
analysis was conducted using the geotechnical program GSTABL7 with STEDwin (Version 2.002). The 
Modified Bishop’s Method was used to analyze rotational failure modes. The slope face, segmental 
walls, and any the conditions above the segmental walls were modeled in GSTABL7 as per the 
referenced plans. Two separate conditions were modeled and evaluated in GSTABL7; a static condition 
in which there are no earthquake loads applied, and a pseudo-static condition, in which earthquake 
loads are applied to the model. A coefficient of horizontal acceleration of 0.15g was used for the 
pseudo-static stability analysis. 

 
2.0 Results  
 

Table 1 
Preliminary Design Global Stability Analysis Summary  

 

Section A-A’ Temporary Backut 
Section B-B’ 

Proposed RW & 
Slope 

Section B-B  

Static Pseudo-
Static Static Pseudo-

Static Static Pseudo-
Static 

F.S. = 
1.74 

F.S. = 
1.23 

F.S. = 
1.54 

F.S. = 
1.16 

F.S. = 
1.52 

F.S. = 
1.17 

 
 

 
3.0 Presentation of Analysis and Conclusions 
 

A visual and textual summary of the slope stability analysis of DGS’s proposed design, for both the static 
and pseudo-static conditions, are presented in the following pages. In conclusion, the proposed graded 
slopes is considered stable from a geotechnical engineering standpoint. Special care must be taken to 
ensure all drainage requirements are met and that erosion over time of the slope face does not occur. 
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                                    ***  GSTABL7  *** 
                         ** GSTABL7 by Garry H. Gregory, P.E. ** 
      ** Original Version 1.0, January 1996; Current Version 2.002, December 2001 ** 
                   (All Rights Reserved-Unauthorized Use Prohibited) 
    ********************************************************************************* 
                        SLOPE STABILITY ANALYSIS SYSTEM 
           Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
           (Includes Spencer & Morgenstern-Price Type Analysis) 
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
           Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
           Surfaces, Pseudo-Static Earthquake, and Applied Force Options. 
    ********************************************************************************* 
    Analysis Run Date:        6/24/2022                           
    Time of Run:              2:06PM          
    Run By:                   RS                                  
    Input Data Filename:      C:staticaa.    
    Output Filename:          C:staticaa.OUT 
    Unit System:              English 
    Plotted Output Filename:  C:staticaa.PLT 
    PROBLEM DESCRIPTION:  D21-1119-10 Camino Del Vino Haven Winery 
                           Crossection A-A' Prop Slope STATIC CASE 
    BOUNDARY COORDINATES 
        6 Top   Boundaries 
        6 Total Boundaries 
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
        1          0.00    1418.00      53.00    1422.00        1 
        2         53.00    1422.00      58.00    1424.50        1 
        3         58.00    1424.50     153.00    1472.00        1 
        4        153.00    1472.00     161.00    1472.00        1 
        5        161.00    1472.00     355.00    1555.00        1 
        6        355.00    1555.00     365.00    1555.00        1 
    User Specified Y-Origin =      1350.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     1 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 
      1   118.0    128.0     120.0     33.5    0.00       0.0      0 
    A Critical Failure Surface Searching Method, Using A Random  
    Technique For Generating Circular Surfaces, Has Been Specified. 
    1000 Trial Surfaces Have Been Generated. 
      20 Surface(s) Initiate(s) From Each Of    50 Points Equally Spaced 
    Along The Ground Surface Between  X =   0.00(ft) 
                                 and  X =  53.00(ft) 
    Each Surface Terminates Between   X = 153.00(ft) 
                                and   X = 365.00(ft) 
    Unless Further Limitations Were Imposed, The Minimum Elevation 
    At Which A Surface Extends Is  Y =      0.00(ft) 
    10.00(ft) Line Segments Define Each Trial Failure Surface. 
    Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Evaluated. They Are 
          Ordered - Most Critical First. 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
          Total Number of Trial Surfaces Evaluated =  1000 
          Statistical Data On All Valid FS Values: 
             FS Max =   3.072   FS Min =   1.738   FS Ave =   2.408 
             Standard Deviation =    0.382   Coefficient of Variation =   15.85 % 
          Failure Surface Specified By 13 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         53.00     1422.00 
              2         62.99     1422.49 
              3         72.91     1423.71 
              4         82.72     1425.64 
              5         92.37     1428.29 
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              6        101.79     1431.63 
              7        110.95     1435.65 
              8        119.79     1440.33 
              9        128.26     1445.64 
             10        136.32     1451.56 
             11        143.93     1458.04 
             12        151.05     1465.07 
             13        157.12     1472.00 
          Circle Center At X =    51.29 ; Y =  1559.04 ; and Radius =   137.05 
                 Factor of Safety 
                ***    1.738   *** 
               Individual data on the    14  slices 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      5.0     665.1     0.0     0.0       0.      0.     0.0     0.0      0.0 
   2      5.0    1989.6     0.0     0.0       0.      0.     0.0     0.0      0.0 
   3      9.9    7470.4     0.0     0.0       0.      0.     0.0     0.0      0.0 
   4      9.8   11270.6     0.0     0.0       0.      0.     0.0     0.0      0.0 
   5      9.6   14004.7     0.0     0.0       0.      0.     0.0     0.0      0.0 
   6      9.4   15657.7     0.0     0.0       0.      0.     0.0     0.0      0.0 
   7      9.2   16251.2     0.0     0.0       0.      0.     0.0     0.0      0.0 
   8      8.8   15842.2     0.0     0.0       0.      0.     0.0     0.0      0.0 
   9      8.5   14522.0     0.0     0.0       0.      0.     0.0     0.0      0.0 
  10      8.1   12413.3     0.0     0.0       0.      0.     0.0     0.0      0.0 
  11      7.6    9667.3     0.0     0.0       0.      0.     0.0     0.0      0.0 
  12      7.1    6459.7     0.0     0.0       0.      0.     0.0     0.0      0.0 
  13      1.9    1225.5     0.0     0.0       0.      0.     0.0     0.0      0.0 
  14      4.1    1144.5     0.0     0.0       0.      0.     0.0     0.0      0.0 
          Failure Surface Specified By 36 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         53.00     1422.00 
              2         62.98     1422.59 
              3         72.95     1423.39 
              4         82.90     1424.40 
              5         92.83     1425.61 
              6        102.72     1427.03 
              7        112.59     1428.66 
              8        122.42     1430.49 
              9        132.21     1432.52 
             10        141.96     1434.76 
             11        151.66     1437.20 
             12        161.30     1439.84 
             13        170.89     1442.69 
             14        180.42     1445.73 
             15        189.88     1448.97 
             16        199.27     1452.40 
             17        208.59     1456.03 
             18        217.83     1459.86 
             19        226.98     1463.87 
             20        236.06     1468.08 
             21        245.04     1472.47 
             22        253.93     1477.05 
             23        262.72     1481.81 
             24        271.42     1486.76 
             25        280.00     1491.88 
             26        288.48     1497.18 
             27        296.85     1502.66 
             28        305.10     1508.31 
             29        313.23     1514.13 
             30        321.24     1520.12 
             31        329.12     1526.28 
             32        336.87     1532.60 
             33        344.49     1539.07 
             34        351.97     1545.71 



c:\stedwin\d21-11~1\staticaa.out   Page 3 

             35        359.31     1552.50 
             36        361.91     1555.00 
          Circle Center At X =    29.62 ; Y =  1901.54 ; and Radius =   480.10 
                 Factor of Safety 
                ***    1.758   *** 
          Failure Surface Specified By 14 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         50.84     1421.84 
              2         60.83     1421.61 
              3         70.82     1422.20 
              4         80.72     1423.61 
              5         90.47     1425.83 
              6        100.01     1428.83 
              7        109.26     1432.61 
              8        118.18     1437.14 
              9        126.70     1442.38 
             10        134.75     1448.31 
             11        142.30     1454.87 
             12        149.28     1462.03 
             13        155.64     1469.74 
             14        157.22     1472.00 
          Circle Center At X =    58.68 ; Y =  1543.09 ; and Radius =   121.51 
                 Factor of Safety 
                ***    1.758   *** 
          Failure Surface Specified By 15 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         38.94     1420.94 
              2         48.94     1420.75 
              3         58.93     1421.21 
              4         68.87     1422.31 
              5         78.71     1424.06 
              6         88.43     1426.43 
              7         97.97     1429.43 
              8        107.29     1433.04 
              9        116.37     1437.24 
             10        125.15     1442.02 
             11        133.60     1447.36 
             12        141.70     1453.24 
             13        149.39     1459.62 
             14        156.66     1466.49 
             15        162.29     1472.55 
          Circle Center At X =    46.84 ; Y =  1575.40 ; and Radius =   154.66 
                 Factor of Safety 
                ***    1.775   *** 
          Failure Surface Specified By 14 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         44.35     1421.35 
              2         54.34     1421.07 
              3         64.33     1421.60 
              4         74.24     1422.92 
              5         84.01     1425.04 
              6         93.58     1427.94 
              7        102.89     1431.60 
              8        111.88     1435.99 
              9        120.48     1441.09 
             10        128.64     1446.87 
             11        136.31     1453.28 
             12        143.45     1460.29 
             13        149.99     1467.85 
             14        153.04     1472.00 
          Circle Center At X =    52.86 ; Y =  1545.03 ; and Radius =   123.97 
                 Factor of Safety 
                ***    1.776   *** 
          Failure Surface Specified By 27 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         53.00     1422.00 
              2         62.98     1422.56 
              3         72.95     1423.42 
              4         82.88     1424.57 
              5         92.78     1426.03 
              6        102.62     1427.77 
              7        112.41     1429.81 
              8        122.13     1432.15 
              9        131.79     1434.77 
             10        141.35     1437.68 
             11        150.83     1440.87 
             12        160.20     1444.35 
             13        169.47     1448.10 
             14        178.62     1452.13 
             15        187.65     1456.44 
             16        196.55     1461.01 
             17        205.30     1465.84 
             18        213.91     1470.94 
             19        222.35     1476.28 
             20        230.64     1481.88 
             21        238.75     1487.73 
             22        246.69     1493.81 
             23        254.44     1500.13 
             24        262.00     1506.68 
             25        269.36     1513.45 
             26        276.51     1520.44 
             27        278.12     1522.11 
          Circle Center At X =    39.28 ; Y =  1756.11 ; and Radius =   334.39 
                 Factor of Safety 
                ***    1.783   *** 
          Failure Surface Specified By 35 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         30.29     1420.29 
              2         40.28     1420.12 
              3         50.28     1420.20 
              4         60.28     1420.54 
              5         70.26     1421.13 
              6         80.23     1421.98 
              7         90.16     1423.08 
              8        100.07     1424.43 
              9        109.94     1426.03 
             10        119.77     1427.89 
             11        129.55     1429.99 
             12        139.27     1432.34 
             13        148.92     1434.93 
             14        158.51     1437.77 
             15        168.03     1440.86 
             16        177.46     1444.18 
             17        186.80     1447.74 
             18        196.05     1451.54 
             19        205.20     1455.57 
             20        214.25     1459.84 
             21        223.18     1464.33 
             22        232.00     1469.05 
             23        240.69     1473.99 
             24        249.26     1479.15 
             25        257.69     1484.52 
             26        265.99     1490.11 
             27        274.14     1495.90 
             28        282.13     1501.91 
             29        289.98     1508.11 
             30        297.66     1514.51 
             31        305.18     1521.10 
             32        312.53     1527.88 
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             33        319.70     1534.85 
             34        326.70     1542.00 
             35        328.08     1543.48 
          Circle Center At X =    41.93 ; Y =  1813.71 ; and Radius =   393.59 
                 Factor of Safety 
                ***    1.786   *** 
          Failure Surface Specified By 38 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         35.69     1420.69 
              2         45.69     1420.37 
              3         55.69     1420.29 
              4         65.69     1420.45 
              5         75.68     1420.86 
              6         85.66     1421.50 
              7         95.62     1422.39 
              8        105.56     1423.51 
              9        115.46     1424.88 
             10        125.33     1426.48 
             11        135.16     1428.32 
             12        144.94     1430.40 
             13        154.67     1432.72 
             14        164.34     1435.27 
             15        173.95     1438.05 
             16        183.48     1441.06 
             17        192.94     1444.31 
             18        202.32     1447.78 
             19        211.61     1451.47 
             20        220.81     1455.39 
             21        229.91     1459.53 
             22        238.91     1463.89 
             23        247.80     1468.47 
             24        256.58     1473.26 
             25        265.24     1478.26 
             26        273.78     1483.47 
             27        282.19     1488.88 
             28        290.46     1494.49 
             29        298.60     1500.31 
             30        306.60     1506.31 
             31        314.44     1512.51 
             32        322.14     1518.90 
             33        329.68     1525.47 
             34        337.05     1532.22 
             35        344.26     1539.15 
             36        351.31     1546.25 
             37        358.18     1553.51 
             38        359.51     1555.00 
          Circle Center At X =    54.03 ; Y =  1834.01 ; and Radius =   413.72 
                 Factor of Safety 
                ***    1.786   *** 
          Failure Surface Specified By 39 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         25.96     1419.96 
              2         35.95     1419.54 
              3         45.95     1419.35 
              4         55.95     1419.40 
              5         65.94     1419.69 
              6         75.93     1420.22 
              7         85.90     1420.98 
              8         95.85     1421.98 
              9        105.78     1423.22 
             10        115.67     1424.69 
             11        125.52     1426.39 
             12        135.33     1428.33 
             13        145.09     1430.50 
             14        154.80     1432.90 
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             15        164.45     1435.53 
             16        174.03     1438.39 
             17        183.54     1441.47 
             18        192.98     1444.78 
             19        202.33     1448.32 
             20        211.60     1452.07 
             21        220.78     1456.04 
             22        229.86     1460.23 
             23        238.84     1464.63 
             24        247.71     1469.25 
             25        256.47     1474.07 
             26        265.11     1479.10 
             27        273.63     1484.33 
             28        282.03     1489.77 
             29        290.29     1495.40 
             30        298.42     1501.23 
             31        306.41     1507.24 
             32        314.25     1513.45 
             33        321.94     1519.84 
             34        329.48     1526.41 
             35        336.86     1533.16 
             36        344.08     1540.08 
             37        351.13     1547.17 
             38        358.01     1554.42 
             39        358.54     1555.00 
          Circle Center At X =    48.75 ; Y =  1840.92 ; and Radius =   421.57 
                 Factor of Safety 
                ***    1.788   *** 
          Failure Surface Specified By 40 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1          2.16     1418.16 
              2         12.16     1417.84 
              3         22.16     1417.72 
              4         32.16     1417.82 
              5         42.15     1418.13 
              6         52.14     1418.66 
              7         62.11     1419.39 
              8         72.07     1420.34 
              9         82.00     1421.50 
             10         91.90     1422.87 
             11        101.78     1424.45 
             12        111.62     1426.24 
             13        121.42     1428.24 
             14        131.17     1430.45 
             15        140.87     1432.86 
             16        150.52     1435.48 
             17        160.12     1438.31 
             18        169.65     1441.34 
             19        179.11     1444.57 
             20        188.50     1448.00 
             21        197.82     1451.63 
             22        207.06     1455.46 
             23        216.22     1459.48 
             24        225.28     1463.70 
             25        234.26     1468.10 
             26        243.14     1472.70 
             27        251.92     1477.49 
             28        260.60     1482.46 
             29        269.16     1487.62 
             30        277.62     1492.95 
             31        285.96     1498.47 
             32        294.19     1504.16 
             33        302.29     1510.02 
             34        310.26     1516.06 
             35        318.10     1522.26 
             36        325.81     1528.63 
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             37        333.38     1535.16 
             38        340.81     1541.86 
             39        348.10     1548.70 
             40        354.15     1554.64 
          Circle Center At X =    22.53 ; Y =  1887.80 ; and Radius =   470.08 
                 Factor of Safety 
                ***    1.791   *** 
                    **** END OF GSTABL7 OUTPUT **** 
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                                    ***  GSTABL7  *** 
                         ** GSTABL7 by Garry H. Gregory, P.E. ** 
      ** Original Version 1.0, January 1996; Current Version 2.002, December 2001 ** 
                   (All Rights Reserved-Unauthorized Use Prohibited) 
    ********************************************************************************* 
                        SLOPE STABILITY ANALYSIS SYSTEM 
           Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
           (Includes Spencer & Morgenstern-Price Type Analysis) 
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
           Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
           Surfaces, Pseudo-Static Earthquake, and Applied Force Options. 
    ********************************************************************************* 
    Analysis Run Date:        6/24/2022                           
    Time of Run:              2:08PM          
    Run By:                   RS                                  
    Input Data Filename:      C:psuedoaa.    
    Output Filename:          C:psuedoaa.OUT 
    Unit System:              English 
    Plotted Output Filename:  C:psuedoaa.PLT 
    PROBLEM DESCRIPTION:  D21-1119-10 Camino Del Vino Haven Winery 
                          Crossection A-A' Prop SlopePSUEDO-STATIC 
    BOUNDARY COORDINATES 
        5 Top   Boundaries 
        5 Total Boundaries 
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
        1          0.00    1418.00      53.00    1422.00        1 
        2         53.00    1422.00     153.00    1472.00        1 
        3        153.00    1472.00     161.00    1472.00        1 
        4        161.00    1472.00     355.00    1555.00        1 
        5        355.00    1555.00     365.00    1555.00        1 
    User Specified Y-Origin =      1350.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     1 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 
      1   118.0    128.0     120.0     33.5    0.00       0.0      0 
    A Horizontal Earthquake Loading Coefficient 
    Of0.150 Has Been Assigned 
    A Vertical Earthquake Loading Coefficient 
    Of0.000 Has Been Assigned 
    Cavitation Pressure =    0.0(psf) 
    A Critical Failure Surface Searching Method, Using A Random  
    Technique For Generating Circular Surfaces, Has Been Specified. 
    1000 Trial Surfaces Have Been Generated. 
      20 Surface(s) Initiate(s) From Each Of    50 Points Equally Spaced 
    Along The Ground Surface Between  X =   0.00(ft) 
                                 and  X =  53.00(ft) 
    Each Surface Terminates Between   X = 153.00(ft) 
                                and   X = 365.00(ft) 
    Unless Further Limitations Were Imposed, The Minimum Elevation 
    At Which A Surface Extends Is  Y =      0.00(ft) 
    10.00(ft) Line Segments Define Each Trial Failure Surface. 
    Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Evaluated. They Are 
          Ordered - Most Critical First. 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
          Total Number of Trial Surfaces Evaluated =  1000 
          Statistical Data On All Valid FS Values: 
             FS Max =   2.204   FS Min =   1.234   FS Ave =   1.729 
             Standard Deviation =    0.283   Coefficient of Variation =   16.39 % 
          Failure Surface Specified By 36 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         53.00     1422.00 
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              2         62.98     1422.59 
              3         72.95     1423.39 
              4         82.90     1424.40 
              5         92.83     1425.61 
              6        102.72     1427.03 
              7        112.59     1428.66 
              8        122.42     1430.49 
              9        132.21     1432.52 
             10        141.96     1434.76 
             11        151.66     1437.20 
             12        161.30     1439.84 
             13        170.89     1442.69 
             14        180.42     1445.73 
             15        189.88     1448.97 
             16        199.27     1452.40 
             17        208.59     1456.03 
             18        217.83     1459.86 
             19        226.98     1463.87 
             20        236.06     1468.08 
             21        245.04     1472.47 
             22        253.93     1477.05 
             23        262.72     1481.81 
             24        271.42     1486.76 
             25        280.00     1491.88 
             26        288.48     1497.18 
             27        296.85     1502.66 
             28        305.10     1508.31 
             29        313.23     1514.13 
             30        321.24     1520.12 
             31        329.12     1526.28 
             32        336.87     1532.60 
             33        344.49     1539.07 
             34        351.97     1545.71 
             35        359.31     1552.50 
             36        361.91     1555.00 
          Circle Center At X =    29.62 ; Y =  1901.54 ; and Radius =   480.10 
                 Factor of Safety 
                ***    1.234   *** 
               Individual data on the    38  slices 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1     10.0    2591.3     0.0     0.0       0.      0.   388.7     0.0      0.0 
   2     10.0    7636.1     0.0     0.0       0.      0.  1145.4     0.0      0.0 
   3      9.9   12407.2     0.0     0.0       0.      0.  1861.1     0.0      0.0 
   4      9.9   16898.0     0.0     0.0       0.      0.  2534.7     0.0      0.0 
   5      9.9   21102.3     0.0     0.0       0.      0.  3165.4     0.0      0.0 
   6      9.9   25015.0     0.0     0.0       0.      0.  3752.3     0.0      0.0 
   7      9.8   28631.5     0.0     0.0       0.      0.  4294.7     0.0      0.0 
   8      9.8   31948.6     0.0     0.0       0.      0.  4792.3     0.0      0.0 
   9      9.7   34963.1     0.0     0.0       0.      0.  5244.5     0.0      0.0 
  10      9.7   37673.3     0.0     0.0       0.      0.  5651.0     0.0      0.0 
  11      1.3    5430.4     0.0     0.0       0.      0.   814.6     0.0      0.0 
  12      8.0   31467.2     0.0     0.0       0.      0.  4720.1     0.0      0.0 
  13      0.3    1149.8     0.0     0.0       0.      0.   172.5     0.0      0.0 
  14      9.6   37236.6     0.0     0.0       0.      0.  5585.5     0.0      0.0 
  15      9.5   38287.8     0.0     0.0       0.      0.  5743.2     0.0      0.0 
  16      9.5   39053.5     0.0     0.0       0.      0.  5858.0     0.0      0.0 
  17      9.4   39537.4     0.0     0.0       0.      0.  5930.6     0.0      0.0 
  18      9.3   39743.8     0.0     0.0       0.      0.  5961.6     0.0      0.0 
  19      9.2   39677.9     0.0     0.0       0.      0.  5951.7     0.0      0.0 
  20      9.2   39345.4     0.0     0.0       0.      0.  5901.8     0.0      0.0 
  21      9.1   38753.2     0.0     0.0       0.      0.  5813.0     0.0      0.0 
  22      9.0   37908.5     0.0     0.0       0.      0.  5686.3     0.0      0.0 
  23      8.9   36819.7     0.0     0.0       0.      0.  5523.0     0.0      0.0 
  24      8.8   35495.3     0.0     0.0       0.      0.  5324.3     0.0      0.0 
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  25      8.7   33945.0     0.0     0.0       0.      0.  5091.8     0.0      0.0 
  26      8.6   32179.3     0.0     0.0       0.      0.  4826.9     0.0      0.0 
  27      8.5   30208.5     0.0     0.0       0.      0.  4531.3     0.0      0.0 
  28      8.4   28044.7     0.0     0.0       0.      0.  4206.7     0.0      0.0 
  29      8.3   25699.7     0.0     0.0       0.      0.  3855.0     0.0      0.0 
  30      8.1   23186.1     0.0     0.0       0.      0.  3477.9     0.0      0.0 
  31      8.0   20517.7     0.0     0.0       0.      0.  3077.7     0.0      0.0 
  32      7.9   17707.6     0.0     0.0       0.      0.  2656.1     0.0      0.0 
  33      7.8   14770.5     0.0     0.0       0.      0.  2215.6     0.0      0.0 
  34      7.6   11721.2     0.0     0.0       0.      0.  1758.2     0.0      0.0 
  35      7.5    8574.7     0.0     0.0       0.      0.  1286.2     0.0      0.0 
  36      3.0    2589.6     0.0     0.0       0.      0.   388.4     0.0      0.0 
  37      4.3    2287.8     0.0     0.0       0.      0.   343.2     0.0      0.0 
  38      2.6     383.3     0.0     0.0       0.      0.    57.5     0.0      0.0 
          Failure Surface Specified By 38 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         35.69     1420.69 
              2         45.69     1420.37 
              3         55.69     1420.29 
              4         65.69     1420.45 
              5         75.68     1420.86 
              6         85.66     1421.50 
              7         95.62     1422.39 
              8        105.56     1423.51 
              9        115.46     1424.88 
             10        125.33     1426.48 
             11        135.16     1428.32 
             12        144.94     1430.40 
             13        154.67     1432.72 
             14        164.34     1435.27 
             15        173.95     1438.05 
             16        183.48     1441.06 
             17        192.94     1444.31 
             18        202.32     1447.78 
             19        211.61     1451.47 
             20        220.81     1455.39 
             21        229.91     1459.53 
             22        238.91     1463.89 
             23        247.80     1468.47 
             24        256.58     1473.26 
             25        265.24     1478.26 
             26        273.78     1483.47 
             27        282.19     1488.88 
             28        290.46     1494.49 
             29        298.60     1500.31 
             30        306.60     1506.31 
             31        314.44     1512.51 
             32        322.14     1518.90 
             33        329.68     1525.47 
             34        337.05     1532.22 
             35        344.26     1539.15 
             36        351.31     1546.25 
             37        358.18     1553.51 
             38        359.51     1555.00 
          Circle Center At X =    54.03 ; Y =  1834.01 ; and Radius =   413.72 
                 Factor of Safety 
                ***    1.256   *** 
          Failure Surface Specified By 40 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1          2.16     1418.16 
              2         12.16     1417.84 
              3         22.16     1417.72 
              4         32.16     1417.82 
              5         42.15     1418.13 
              6         52.14     1418.66 
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              7         62.11     1419.39 
              8         72.07     1420.34 
              9         82.00     1421.50 
             10         91.90     1422.87 
             11        101.78     1424.45 
             12        111.62     1426.24 
             13        121.42     1428.24 
             14        131.17     1430.45 
             15        140.87     1432.86 
             16        150.52     1435.48 
             17        160.12     1438.31 
             18        169.65     1441.34 
             19        179.11     1444.57 
             20        188.50     1448.00 
             21        197.82     1451.63 
             22        207.06     1455.46 
             23        216.22     1459.48 
             24        225.28     1463.70 
             25        234.26     1468.10 
             26        243.14     1472.70 
             27        251.92     1477.49 
             28        260.60     1482.46 
             29        269.16     1487.62 
             30        277.62     1492.95 
             31        285.96     1498.47 
             32        294.19     1504.16 
             33        302.29     1510.02 
             34        310.26     1516.06 
             35        318.10     1522.26 
             36        325.81     1528.63 
             37        333.38     1535.16 
             38        340.81     1541.86 
             39        348.10     1548.70 
             40        354.15     1554.64 
          Circle Center At X =    22.53 ; Y =  1887.80 ; and Radius =   470.08 
                 Factor of Safety 
                ***    1.256   *** 
          Failure Surface Specified By 39 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         25.96     1419.96 
              2         35.95     1419.54 
              3         45.95     1419.35 
              4         55.95     1419.40 
              5         65.94     1419.69 
              6         75.93     1420.22 
              7         85.90     1420.98 
              8         95.85     1421.98 
              9        105.78     1423.22 
             10        115.67     1424.69 
             11        125.52     1426.39 
             12        135.33     1428.33 
             13        145.09     1430.50 
             14        154.80     1432.90 
             15        164.45     1435.53 
             16        174.03     1438.39 
             17        183.54     1441.47 
             18        192.98     1444.78 
             19        202.33     1448.32 
             20        211.60     1452.07 
             21        220.78     1456.04 
             22        229.86     1460.23 
             23        238.84     1464.63 
             24        247.71     1469.25 
             25        256.47     1474.07 
             26        265.11     1479.10 
             27        273.63     1484.33 
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             28        282.03     1489.77 
             29        290.29     1495.40 
             30        298.42     1501.23 
             31        306.41     1507.24 
             32        314.25     1513.45 
             33        321.94     1519.84 
             34        329.48     1526.41 
             35        336.86     1533.16 
             36        344.08     1540.08 
             37        351.13     1547.17 
             38        358.01     1554.42 
             39        358.54     1555.00 
          Circle Center At X =    48.75 ; Y =  1840.92 ; and Radius =   421.57 
                 Factor of Safety 
                ***    1.256   *** 
          Failure Surface Specified By 35 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         30.29     1420.29 
              2         40.28     1420.12 
              3         50.28     1420.20 
              4         60.28     1420.54 
              5         70.26     1421.13 
              6         80.23     1421.98 
              7         90.16     1423.08 
              8        100.07     1424.43 
              9        109.94     1426.03 
             10        119.77     1427.89 
             11        129.55     1429.99 
             12        139.27     1432.34 
             13        148.92     1434.93 
             14        158.51     1437.77 
             15        168.03     1440.86 
             16        177.46     1444.18 
             17        186.80     1447.74 
             18        196.05     1451.54 
             19        205.20     1455.57 
             20        214.25     1459.84 
             21        223.18     1464.33 
             22        232.00     1469.05 
             23        240.69     1473.99 
             24        249.26     1479.15 
             25        257.69     1484.52 
             26        265.99     1490.11 
             27        274.14     1495.90 
             28        282.13     1501.91 
             29        289.98     1508.11 
             30        297.66     1514.51 
             31        305.18     1521.10 
             32        312.53     1527.88 
             33        319.70     1534.85 
             34        326.70     1542.00 
             35        328.08     1543.48 
          Circle Center At X =    41.93 ; Y =  1813.71 ; and Radius =   393.59 
                 Factor of Safety 
                ***    1.256   *** 
          Failure Surface Specified By 27 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         53.00     1422.00 
              2         62.98     1422.56 
              3         72.95     1423.42 
              4         82.88     1424.57 
              5         92.78     1426.03 
              6        102.62     1427.77 
              7        112.41     1429.81 
              8        122.13     1432.15 
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              9        131.79     1434.77 
             10        141.35     1437.68 
             11        150.83     1440.87 
             12        160.20     1444.35 
             13        169.47     1448.10 
             14        178.62     1452.13 
             15        187.65     1456.44 
             16        196.55     1461.01 
             17        205.30     1465.84 
             18        213.91     1470.94 
             19        222.35     1476.28 
             20        230.64     1481.88 
             21        238.75     1487.73 
             22        246.69     1493.81 
             23        254.44     1500.13 
             24        262.00     1506.68 
             25        269.36     1513.45 
             26        276.51     1520.44 
             27        278.12     1522.11 
          Circle Center At X =    39.28 ; Y =  1756.11 ; and Radius =   334.39 
                 Factor of Safety 
                ***    1.256   *** 
          Failure Surface Specified By 36 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         19.47     1419.47 
              2         29.47     1419.20 
              3         39.47     1419.18 
              4         49.46     1419.40 
              5         59.45     1419.87 
              6         69.43     1420.58 
              7         79.38     1421.55 
              8         89.31     1422.76 
              9         99.20     1424.21 
             10        109.06     1425.90 
             11        118.87     1427.84 
             12        128.63     1430.02 
             13        138.33     1432.45 
             14        147.97     1435.11 
             15        157.54     1438.00 
             16        167.04     1441.13 
             17        176.45     1444.50 
             18        185.78     1448.10 
             19        195.02     1451.93 
             20        204.16     1455.98 
             21        213.20     1460.26 
             22        222.13     1464.76 
             23        230.95     1469.48 
             24        239.65     1474.41 
             25        248.22     1479.56 
             26        256.66     1484.92 
             27        264.97     1490.48 
             28        273.14     1496.25 
             29        281.16     1502.22 
             30        289.03     1508.39 
             31        296.75     1514.74 
             32        304.31     1521.29 
             33        311.71     1528.02 
             34        318.94     1534.93 
             35        325.99     1542.02 
             36        326.89     1542.98 
          Circle Center At X =    35.44 ; Y =  1824.08 ; and Radius =   404.93 
                 Factor of Safety 
                ***    1.259   *** 
          Failure Surface Specified By 39 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
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              1         19.47     1419.47 
              2         29.46     1418.94 
              3         39.45     1418.65 
              4         49.45     1418.59 
              5         59.45     1418.77 
              6         69.44     1419.19 
              7         79.42     1419.85 
              8         89.38     1420.74 
              9         99.32     1421.87 
             10        109.22     1423.23 
             11        119.09     1424.83 
             12        128.92     1426.66 
             13        138.71     1428.72 
             14        148.44     1431.02 
             15        158.12     1433.54 
             16        167.73     1436.30 
             17        177.28     1439.28 
             18        186.75     1442.49 
             19        196.14     1445.92 
             20        205.45     1449.57 
             21        214.67     1453.44 
             22        223.80     1457.53 
             23        232.82     1461.84 
             24        241.74     1466.36 
             25        250.55     1471.09 
             26        259.25     1476.02 
             27        267.83     1481.16 
             28        276.28     1486.51 
             29        284.60     1492.05 
             30        292.79     1497.79 
             31        300.85     1503.72 
             32        308.75     1509.84 
             33        316.52     1516.14 
             34        324.13     1522.63 
             35        331.58     1529.30 
             36        338.87     1536.14 
             37        346.00     1543.15 
             38        352.96     1550.33 
             39        357.28     1555.00 
          Circle Center At X =    46.80 ; Y =  1840.19 ; and Radius =   421.61 
                 Factor of Safety 
                ***    1.259   *** 
          Failure Surface Specified By 40 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         20.55     1419.55 
              2         30.54     1419.01 
              3         40.53     1418.71 
              4         50.53     1418.63 
              5         60.53     1418.78 
              6         70.52     1419.16 
              7         80.50     1419.78 
              8         90.47     1420.62 
              9        100.41     1421.69 
             10        110.33     1422.99 
             11        120.21     1424.52 
             12        130.05     1426.27 
             13        139.86     1428.25 
             14        149.61     1430.46 
             15        159.31     1432.89 
             16        168.95     1435.54 
             17        178.53     1438.41 
             18        188.04     1441.51 
             19        197.48     1444.82 
             20        206.83     1448.35 
             21        216.11     1452.09 
             22        225.29     1456.04 
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             23        234.38     1460.21 
             24        243.38     1464.58 
             25        252.27     1469.16 
             26        261.05     1473.94 
             27        269.72     1478.92 
             28        278.27     1484.10 
             29        286.71     1489.48 
             30        295.01     1495.05 
             31        303.19     1500.80 
             32        311.23     1506.75 
             33        319.13     1512.88 
             34        326.89     1519.19 
             35        334.50     1525.67 
             36        341.96     1532.33 
             37        349.27     1539.16 
             38        356.41     1546.15 
             39        363.40     1553.31 
             40        364.97     1555.00 
          Circle Center At X =    48.91 ; Y =  1853.07 ; and Radius =   434.45 
                 Factor of Safety 
                ***    1.260   *** 
          Failure Surface Specified By 13 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         53.00     1422.00 
              2         62.99     1422.49 
              3         72.91     1423.71 
              4         82.72     1425.64 
              5         92.37     1428.29 
              6        101.79     1431.63 
              7        110.95     1435.65 
              8        119.79     1440.33 
              9        128.26     1445.64 
             10        136.32     1451.56 
             11        143.93     1458.04 
             12        151.05     1465.07 
             13        157.12     1472.00 
          Circle Center At X =    51.29 ; Y =  1559.04 ; and Radius =   137.05 
                 Factor of Safety 
                ***    1.263   *** 
                    **** END OF GSTABL7 OUTPUT **** 
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                                    ***  GSTABL7  *** 
                         ** GSTABL7 by Garry H. Gregory, P.E. ** 
      ** Original Version 1.0, January 1996; Current Version 2.002, December 2001 ** 
                   (All Rights Reserved-Unauthorized Use Prohibited) 
    ********************************************************************************* 
                        SLOPE STABILITY ANALYSIS SYSTEM 
           Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
           (Includes Spencer & Morgenstern-Price Type Analysis) 
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
           Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
           Surfaces, Pseudo-Static Earthquake, and Applied Force Options. 
    ********************************************************************************* 
    Analysis Run Date:        6/28/2022                           
    Time of Run:              1:08PM          
    Run By:                   RS                                  
    Input Data Filename:      C:staticbb.    
    Output Filename:          C:staticbb.OUT 
    Unit System:              English 
    Plotted Output Filename:  C:staticbb.PLT 
    PROBLEM DESCRIPTION:  D21-1119-10 Camino Del Vino Haven Winery 
                          Crosssection B-B' Backcut Static Case    
    BOUNDARY COORDINATES 
        7 Top   Boundaries 
        7 Total Boundaries 
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
        1          0.00    1420.00      55.00    1420.00        1 
        2         55.00    1420.00      55.00    1425.00        1 
        3         55.00    1425.00      65.00    1435.00        1 
        4         65.00    1435.00      89.00    1447.00        1 
        5         89.00    1447.00      93.00    1448.00        1 
        6         93.00    1448.00      97.00    1448.00        1 
        7         97.00    1448.00     222.00    1490.00        1 
    User Specified Y-Origin =      1350.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     1 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 
      1   118.0    128.0     120.0     33.5    0.00       0.0      0 
    A Critical Failure Surface Searching Method, Using A Random  
    Technique For Generating Circular Surfaces, Has Been Specified. 
    1000 Trial Surfaces Have Been Generated. 
      20 Surface(s) Initiate(s) From Each Of    50 Points Equally Spaced 
    Along The Ground Surface Between  X =   0.00(ft) 
                                 and  X =  55.00(ft) 
    Each Surface Terminates Between   X =  89.00(ft) 
                                and   X = 222.00(ft) 
    Unless Further Limitations Were Imposed, The Minimum Elevation 
    At Which A Surface Extends Is  Y =      0.00(ft) 
    10.00(ft) Line Segments Define Each Trial Failure Surface. 
    Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Evaluated. They Are 
          Ordered - Most Critical First. 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
          Total Number of Trial Surfaces Evaluated =  1000 
          Statistical Data On All Valid FS Values: 
             FS Max =   3.848   FS Min =   1.539   FS Ave =   2.706 
             Standard Deviation =    0.473   Coefficient of Variation =   17.46 % 
          Failure Surface Specified By  7 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1420.00 
              2         64.78     1422.07 
              3         74.11     1425.69 
              4         82.72     1430.76 



C:\stedwin\d21-11~1\staticbb.out   Page 2 

              5         90.40     1437.16 
              6         96.95     1444.72 
              7         99.49     1448.84 
          Circle Center At X =    47.17 ; Y =  1481.25 ; and Radius =    61.75 
                 Factor of Safety 
                ***    1.539   *** 
               Individual data on the    10  slices 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      9.8   10227.3     0.0     0.0       0.      0.     0.0     0.0      0.0 
   2      0.2     325.2     0.0     0.0       0.      0.     0.0     0.0      0.0 
   3      9.1   14353.0     0.0     0.0       0.      0.     0.0     0.0      0.0 
   4      8.6   13705.5     0.0     0.0       0.      0.     0.0     0.0      0.0 
   5      6.3    8927.9     0.0     0.0       0.      0.     0.0     0.0      0.0 
   6      1.4    1756.6     0.0     0.0       0.      0.     0.0     0.0      0.0 
   7      2.6    2760.2     0.0     0.0       0.      0.     0.0     0.0      0.0 
   8      4.0    2594.1     0.0     0.0       0.      0.     0.0     0.0      0.0 
   9      0.0      17.5     0.0     0.0       0.      0.     0.0     0.0      0.0 
  10      2.5     470.3     0.0     0.0       0.      0.     0.0     0.0      0.0 
          Failure Surface Specified By  8 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         46.02     1420.00 
              2         55.93     1418.66 
              3         65.86     1419.88 
              4         75.15     1423.57 
              5         83.21     1429.48 
              6         89.51     1437.25 
              7         93.64     1446.36 
              8         93.92     1448.00 
          Circle Center At X =    56.21 ; Y =  1457.55 ; and Radius =    38.90 
                 Factor of Safety 
                ***    1.694   *** 
          Failure Surface Specified By  9 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         31.43     1420.00 
              2         41.29     1418.31 
              3         51.28     1418.47 
              4         61.08     1420.48 
              5         70.34     1424.26 
              6         78.74     1429.68 
              7         85.99     1436.57 
              8         91.85     1444.67 
              9         93.42     1448.00 
          Circle Center At X =    45.42 ; Y =  1472.06 ; and Radius =    53.90 
                 Factor of Safety 
                ***    1.696   *** 
          Failure Surface Specified By  8 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         31.43     1420.00 
              2         41.30     1418.40 
              3         51.29     1418.80 
              4         61.01     1421.18 
              5         70.05     1425.44 
              6         78.06     1431.43 
              7         84.73     1438.88 
              8         89.55     1447.14 
          Circle Center At X =    44.32 ; Y =  1468.19 ; and Radius =    49.89 
                 Factor of Safety 
                ***    1.703   *** 
          Failure Surface Specified By  8 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
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              1         47.14     1420.00 
              2         57.05     1418.61 
              3         66.98     1419.74 
              4         76.32     1423.32 
              5         84.46     1429.13 
              6         90.89     1436.78 
              7         95.21     1445.80 
              8         95.64     1448.00 
          Circle Center At X =    57.61 ; Y =  1457.87 ; and Radius =    39.29 
                 Factor of Safety 
                ***    1.743   *** 
          Failure Surface Specified By 10 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         34.80     1420.00 
              2         44.75     1419.06 
              3         54.74     1419.48 
              4         64.58     1421.26 
              5         74.09     1424.37 
              6         83.09     1428.73 
              7         91.40     1434.29 
              8         98.89     1440.92 
              9        105.40     1448.51 
             10        107.30     1451.46 
          Circle Center At X =    46.70 ; Y =  1491.84 ; and Radius =    72.82 
                 Factor of Safety 
                ***    1.746   *** 
          Failure Surface Specified By 10 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         33.67     1420.00 
              2         43.54     1418.35 
              3         53.54     1418.31 
              4         63.41     1419.87 
              5         72.91     1423.00 
              6         81.78     1427.61 
              7         89.80     1433.60 
              8         96.75     1440.79 
              9        102.45     1449.00 
             10        102.92     1449.99 
          Circle Center At X =    48.82 ; Y =  1479.96 ; and Radius =    61.84 
                 Factor of Safety 
                ***    1.748   *** 
          Failure Surface Specified By  8 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         47.14     1420.00 
              2         57.10     1419.02 
              3         67.03     1420.14 
              4         76.52     1423.29 
              5         85.15     1428.34 
              6         92.54     1435.08 
              7         98.38     1443.20 
              8        101.08     1449.37 
          Circle Center At X =    56.82 ; Y =  1466.44 ; and Radius =    47.44 
                 Factor of Safety 
                ***    1.755   *** 
          Failure Surface Specified By  8 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         39.29     1420.00 
              2         48.92     1417.34 
              3         58.92     1417.34 
              4         68.56     1420.00 
              5         77.15     1425.13 
              6         84.05     1432.36 
              7         88.79     1441.17 
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              8         90.18     1447.29 
          Circle Center At X =    53.93 ; Y =  1453.79 ; and Radius =    36.83 
                 Factor of Safety 
                ***    1.758   *** 
          Failure Surface Specified By 10 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         29.18     1420.00 
              2         39.07     1418.48 
              3         49.07     1418.41 
              4         58.97     1419.79 
              5         68.57     1422.60 
              6         77.66     1426.77 
              7         86.05     1432.21 
              8         93.56     1438.81 
              9        100.03     1446.44 
             10        102.07     1449.70 
          Circle Center At X =    44.57 ; Y =  1486.51 ; and Radius =    68.27 
                 Factor of Safety 
                ***    1.761   *** 
                    **** END OF GSTABL7 OUTPUT **** 
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                                    ***  GSTABL7  *** 
                         ** GSTABL7 by Garry H. Gregory, P.E. ** 
      ** Original Version 1.0, January 1996; Current Version 2.002, December 2001 ** 
                   (All Rights Reserved-Unauthorized Use Prohibited) 
    ********************************************************************************* 
                        SLOPE STABILITY ANALYSIS SYSTEM 
           Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
           (Includes Spencer & Morgenstern-Price Type Analysis) 
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
           Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
           Surfaces, Pseudo-Static Earthquake, and Applied Force Options. 
    ********************************************************************************* 
    Analysis Run Date:        6/24/2022                           
    Time of Run:              1:02PM          
    Run By:                   RS                                  
    Input Data Filename:      C:PSUEDOBB.    
    Output Filename:          C:PSUEDOBB.OUT 
    Unit System:              English 
    Plotted Output Filename:  C:PSUEDOBB.PLT 
    PROBLEM DESCRIPTION:  D21-1119-10 Camino Del Vino Haven Winery 
                          Crosssection B-B' Backcut Psudo-Static   
    BOUNDARY COORDINATES 
        7 Top   Boundaries 
        7 Total Boundaries 
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
        1          0.00    1420.00      55.00    1420.00        1 
        2         55.00    1420.00      55.00    1425.00        1 
        3         55.00    1425.00      65.00    1435.00        1 
        4         65.00    1435.00      89.00    1447.00        1 
        5         89.00    1447.00      93.00    1448.00        1 
        6         93.00    1448.00      97.00    1448.00        1 
        7         97.00    1448.00     222.00    1490.00        1 
    User Specified Y-Origin =      1350.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     1 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 
      1   118.0    128.0     120.0     33.5    0.00       0.0      0 
    A Horizontal Earthquake Loading Coefficient 
    Of0.150 Has Been Assigned 
    A Vertical Earthquake Loading Coefficient 
    Of0.000 Has Been Assigned 
    Cavitation Pressure =    0.0(psf) 
    A Critical Failure Surface Searching Method, Using A Random  
    Technique For Generating Circular Surfaces, Has Been Specified. 
    1000 Trial Surfaces Have Been Generated. 
      20 Surface(s) Initiate(s) From Each Of    50 Points Equally Spaced 
    Along The Ground Surface Between  X =   0.00(ft) 
                                 and  X =  55.00(ft) 
    Each Surface Terminates Between   X =  89.00(ft) 
                                and   X = 222.00(ft) 
    Unless Further Limitations Were Imposed, The Minimum Elevation 
    At Which A Surface Extends Is  Y =      0.00(ft) 
    10.00(ft) Line Segments Define Each Trial Failure Surface. 
    Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Evaluated. They Are 
          Ordered - Most Critical First. 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
          Total Number of Trial Surfaces Evaluated =  1000 
          Statistical Data On All Valid FS Values: 
             FS Max =   2.654   FS Min =   1.162   FS Ave =   1.916 
             Standard Deviation =    0.320   Coefficient of Variation =   16.70 % 
          Failure Surface Specified By  7 Coordinate Points 
            Point      X-Surf      Y-Surf 
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             No.        (ft)        (ft) 
              1         55.00     1420.00 
              2         64.78     1422.07 
              3         74.11     1425.69 
              4         82.72     1430.76 
              5         90.40     1437.16 
              6         96.95     1444.72 
              7         99.49     1448.84 
          Circle Center At X =    47.17 ; Y =  1481.25 ; and Radius =    61.75 
                 Factor of Safety 
                ***    1.162   *** 
               Individual data on the    10  slices 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      9.8   10227.3     0.0     0.0       0.      0.  1534.1     0.0      0.0 
   2      0.2     325.2     0.0     0.0       0.      0.    48.8     0.0      0.0 
   3      9.1   14353.0     0.0     0.0       0.      0.  2153.0     0.0      0.0 
   4      8.6   13705.5     0.0     0.0       0.      0.  2055.8     0.0      0.0 
   5      6.3    8927.9     0.0     0.0       0.      0.  1339.2     0.0      0.0 
   6      1.4    1756.6     0.0     0.0       0.      0.   263.5     0.0      0.0 
   7      2.6    2760.2     0.0     0.0       0.      0.   414.0     0.0      0.0 
   8      4.0    2594.1     0.0     0.0       0.      0.   389.1     0.0      0.0 
   9      0.0      17.5     0.0     0.0       0.      0.     2.6     0.0      0.0 
  10      2.5     470.3     0.0     0.0       0.      0.    70.5     0.0      0.0 
          Failure Surface Specified By  9 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         31.43     1420.00 
              2         41.29     1418.31 
              3         51.28     1418.47 
              4         61.08     1420.48 
              5         70.34     1424.26 
              6         78.74     1429.68 
              7         85.99     1436.57 
              8         91.85     1444.67 
              9         93.42     1448.00 
          Circle Center At X =    45.42 ; Y =  1472.06 ; and Radius =    53.90 
                 Factor of Safety 
                ***    1.302   *** 
          Failure Surface Specified By 10 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         34.80     1420.00 
              2         44.75     1419.06 
              3         54.74     1419.48 
              4         64.58     1421.26 
              5         74.09     1424.37 
              6         83.09     1428.73 
              7         91.40     1434.29 
              8         98.89     1440.92 
              9        105.40     1448.51 
             10        107.30     1451.46 
          Circle Center At X =    46.70 ; Y =  1491.84 ; and Radius =    72.82 
                 Factor of Safety 
                ***    1.302   *** 
          Failure Surface Specified By  8 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         46.02     1420.00 
              2         55.93     1418.66 
              3         65.86     1419.88 
              4         75.15     1423.57 
              5         83.21     1429.48 
              6         89.51     1437.25 
              7         93.64     1446.36 
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              8         93.92     1448.00 
          Circle Center At X =    56.21 ; Y =  1457.55 ; and Radius =    38.90 
                 Factor of Safety 
                ***    1.316   *** 
          Failure Surface Specified By 10 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         33.67     1420.00 
              2         43.54     1418.35 
              3         53.54     1418.31 
              4         63.41     1419.87 
              5         72.91     1423.00 
              6         81.78     1427.61 
              7         89.80     1433.60 
              8         96.75     1440.79 
              9        102.45     1449.00 
             10        102.92     1449.99 
          Circle Center At X =    48.82 ; Y =  1479.96 ; and Radius =    61.84 
                 Factor of Safety 
                ***    1.317   *** 
          Failure Surface Specified By  8 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         31.43     1420.00 
              2         41.30     1418.40 
              3         51.29     1418.80 
              4         61.01     1421.18 
              5         70.05     1425.44 
              6         78.06     1431.43 
              7         84.73     1438.88 
              8         89.55     1447.14 
          Circle Center At X =    44.32 ; Y =  1468.19 ; and Radius =    49.89 
                 Factor of Safety 
                ***    1.318   *** 
          Failure Surface Specified By 10 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         29.18     1420.00 
              2         39.07     1418.48 
              3         49.07     1418.41 
              4         58.97     1419.79 
              5         68.57     1422.60 
              6         77.66     1426.77 
              7         86.05     1432.21 
              8         93.56     1438.81 
              9        100.03     1446.44 
             10        102.07     1449.70 
          Circle Center At X =    44.57 ; Y =  1486.51 ; and Radius =    68.27 
                 Factor of Safety 
                ***    1.324   *** 
          Failure Surface Specified By  9 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         39.29     1420.00 
              2         49.19     1418.63 
              3         59.19     1418.90 
              4         69.00     1420.80 
              5         78.38     1424.29 
              6         87.05     1429.27 
              7         94.79     1435.60 
              8        101.39     1443.11 
              9        106.39     1451.15 
          Circle Center At X =    52.55 ; Y =  1479.35 ; and Radius =    60.82 
                 Factor of Safety 
                ***    1.328   *** 
          Failure Surface Specified By 10 Coordinate Points 
            Point      X-Surf      Y-Surf 
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             No.        (ft)        (ft) 
              1         25.82     1420.00 
              2         35.69     1418.44 
              3         45.69     1418.33 
              4         55.60     1419.67 
              5         65.21     1422.43 
              6         74.32     1426.56 
              7         82.73     1431.97 
              8         90.27     1438.54 
              9         96.78     1446.13 
             10         98.21     1448.41 
          Circle Center At X =    41.48 ; Y =  1486.53 ; and Radius =    68.35 
                 Factor of Safety 
                ***    1.333   *** 
          Failure Surface Specified By  8 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         47.14     1420.00 
              2         57.10     1419.02 
              3         67.03     1420.14 
              4         76.52     1423.29 
              5         85.15     1428.34 
              6         92.54     1435.08 
              7         98.38     1443.20 
              8        101.08     1449.37 
          Circle Center At X =    56.82 ; Y =  1466.44 ; and Radius =    47.44 
                 Factor of Safety 
                ***    1.335   *** 
                    **** END OF GSTABL7 OUTPUT **** 
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                                    ***  GSTABL7  *** 
                         ** GSTABL7 by Garry H. Gregory, P.E. ** 
      ** Original Version 1.0, January 1996; Current Version 2.002, December 2001 ** 
                   (All Rights Reserved-Unauthorized Use Prohibited) 
    ********************************************************************************* 
                        SLOPE STABILITY ANALYSIS SYSTEM 
           Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
           (Includes Spencer & Morgenstern-Price Type Analysis) 
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
           Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
           Surfaces, Pseudo-Static Earthquake, and Applied Force Options. 
    ********************************************************************************* 
    Analysis Run Date:        6/28/2022                           
    Time of Run:              12:58PM         
    Run By:                   RS                                  
    Input Data Filename:      C:STATICBB.    
    Output Filename:          C:STATICBB.OUT 
    Unit System:              English 
    Plotted Output Filename:  C:STATICBB.PLT 
    PROBLEM DESCRIPTION:  D21-1119-10 Camino Del Vino Haven Winery 
                          Crosssection B-B' Prop RW Static Case    
    BOUNDARY COORDINATES 
        8 Top   Boundaries 
       14 Total Boundaries 
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
        1          0.00    1422.00      55.00    1422.00        2 
        2         55.00    1422.00      55.00    1430.00        3 
        3         55.00    1430.00      55.50    1430.25        3 
        4         55.50    1430.25      65.00    1435.00        2 
        5         65.00    1435.00      89.00    1447.00        1 
        6         89.00    1447.00      93.00    1448.00        1 
        7         93.00    1448.00      97.00    1448.00        1 
        8         97.00    1448.00     222.00    1490.00        1 
        9         55.00    1422.00      55.00    1421.00        2 
       10         55.00    1421.00      55.50    1421.00        2 
       11         55.50    1421.00      55.50    1430.25        2 
       12          0.00    1420.00      57.00    1420.00        1 
       13         57.00    1420.00      57.00    1425.00        1 
       14         57.00    1425.00      65.00    1435.00        1 
    User Specified Y-Origin =      1350.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     3 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 
      1   118.0    128.0     120.0     33.5    0.00       0.0      0 
      2   126.7    138.0     400.0     31.0    0.00       0.0      0 
      3   125.0    125.0     900.0     37.0    0.00       0.0      0 
    A Critical Failure Surface Searching Method, Using A Random  
    Technique For Generating Circular Surfaces, Has Been Specified. 
    1000 Trial Surfaces Have Been Generated. 
      20 Surface(s) Initiate(s) From Each Of    50 Points Equally Spaced 
    Along The Ground Surface Between  X =   0.00(ft) 
                                 and  X =  55.00(ft) 
    Each Surface Terminates Between   X =  89.00(ft) 
                                and   X = 222.00(ft) 
    Unless Further Limitations Were Imposed, The Minimum Elevation 
    At Which A Surface Extends Is  Y =      0.00(ft) 
    10.00(ft) Line Segments Define Each Trial Failure Surface. 
    Following Are Displayed The Ten Most Critical Of The Trial 
          Failure Surfaces Evaluated. They Are 
          Ordered - Most Critical First. 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
          Total Number of Trial Surfaces Evaluated =  1000 
          Statistical Data On All Valid FS Values: 
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             FS Max =   3.860   FS Min =   1.518   FS Ave =   2.840 
             Standard Deviation =    0.455   Coefficient of Variation =   16.03 % 
          Failure Surface Specified By  6 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1422.00 
              2         63.11     1427.85 
              3         71.21     1433.72 
              4         79.29     1439.60 
              5         87.37     1445.50 
              6         89.62     1447.16 
          Circle Center At X = -2748.07 ; Y =  5316.16 ; and Radius =  4798.10 
                 Factor of Safety 
                ***    1.518   *** 
               Individual data on the     9  slices 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      0.5     496.1     0.0     0.0       0.      0.     0.0     0.0      0.0 
   2      1.5    1467.9     0.0     0.0       0.      0.     0.0     0.0      0.0 
   3      6.1    5158.4     0.0     0.0       0.      0.     0.0     0.0      0.0 
   4      1.9    1347.9     0.0     0.0       0.      0.     0.0     0.0      0.0 
   5      6.2    3723.7     0.0     0.0       0.      0.     0.0     0.0      0.0 
   6      8.1    3306.9     0.0     0.0       0.      0.     0.0     0.0      0.0 
   7      8.1    1537.5     0.0     0.0       0.      0.     0.0     0.0      0.0 
   8      1.6      94.6     0.0     0.0       0.      0.     0.0     0.0      0.0 
   9      0.6      11.0     0.0     0.0       0.      0.     0.0     0.0      0.0 
          Failure Surface Specified By  6 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1422.00 
              2         63.65     1427.02 
              3         72.23     1432.16 
              4         80.73     1437.43 
              5         89.15     1442.81 
              6         97.03     1448.01 
          Circle Center At X =  -287.36 ; Y =  2022.14 ; and Radius =   690.93 
                 Factor of Safety 
                ***    1.552   *** 
          Failure Surface Specified By  7 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1422.00 
              2         64.28     1425.73 
              3         73.26     1430.14 
              4         81.88     1435.20 
              5         90.10     1440.89 
              6         97.88     1447.18 
              7         99.74     1448.92 
          Circle Center At X =     9.53 ; Y =  1548.55 ; and Radius =   134.47 
                 Factor of Safety 
                ***    1.594   *** 
          Failure Surface Specified By  7 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1422.00 
              2         64.84     1423.79 
              3         74.15     1427.43 
              4         82.61     1432.77 
              5         89.88     1439.63 
              6         95.71     1447.76 
              7         95.82     1448.00 
          Circle Center At X =    50.63 ; Y =  1473.96 ; and Radius =    52.14 
                 Factor of Safety 
                ***    1.706   *** 
          Failure Surface Specified By  8 Coordinate Points 
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            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         41.53     1422.00 
              2         51.47     1420.88 
              3         61.43     1421.74 
              4         71.03     1424.53 
              5         79.90     1429.15 
              6         87.69     1435.43 
              7         94.09     1443.11 
              8         96.75     1448.00 
          Circle Center At X =    52.19 ; Y =  1471.00 ; and Radius =    50.14 
                 Factor of Safety 
                ***    2.040   *** 
          Failure Surface Specified By  8 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         48.27     1422.00 
              2         58.22     1421.02 
              3         68.15     1422.17 
              4         77.61     1425.40 
              5         86.18     1430.57 
              6         93.45     1437.44 
              7         99.10     1445.69 
              8        100.52     1449.18 
          Circle Center At X =    57.88 ; Y =  1467.33 ; and Radius =    46.34 
                 Factor of Safety 
                ***    2.040   *** 
          Failure Surface Specified By 13 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1422.00 
              2         64.96     1422.87 
              3         74.85     1424.39 
              4         84.61     1426.55 
              5         94.21     1429.34 
              6        103.61     1432.75 
              7        112.77     1436.77 
              8        121.64     1441.38 
              9        130.20     1446.56 
             10        138.40     1452.28 
             11        146.21     1458.53 
             12        153.59     1465.27 
             13        156.07     1467.85 
          Circle Center At X =    46.66 ; Y =  1574.95 ; and Radius =   153.18 
                 Factor of Safety 
                ***    2.058   *** 
          Failure Surface Specified By  7 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         48.27     1422.00 
              2         58.16     1420.58 
              3         68.10     1421.76 
              4         77.39     1425.44 
              5         85.43     1431.39 
              6         91.67     1439.21 
              7         95.53     1448.00 
          Circle Center At X =    58.64 ; Y =  1459.18 ; and Radius =    38.60 
                 Factor of Safety 
                ***    2.060   *** 
          Failure Surface Specified By  9 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         29.18     1422.00 
              2         38.87     1419.53 
              3         48.85     1418.85 
              4         58.79     1419.98 
              5         68.35     1422.90 
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              6         77.23     1427.49 
              7         85.14     1433.61 
              8         91.81     1441.07 
              9         96.04     1448.00 
          Circle Center At X =    47.59 ; Y =  1473.93 ; and Radius =    55.09 
                 Factor of Safety 
                ***    2.064   *** 
          Failure Surface Specified By  9 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         46.02     1422.00 
              2         55.97     1420.98 
              3         65.95     1421.65 
              4         75.67     1423.98 
              5         84.87     1427.91 
              6         93.28     1433.32 
              7        100.66     1440.06 
              8        106.81     1447.95 
              9        109.00     1452.03 
          Circle Center At X =    57.01 ; Y =  1480.42 ; and Radius =    59.45 
                 Factor of Safety 
                ***    2.073   *** 
                    **** END OF GSTABL7 OUTPUT **** 
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                                    ***  GSTABL7  *** 
                         ** GSTABL7 by Garry H. Gregory, P.E. ** 
      ** Original Version 1.0, January 1996; Current Version 2.002, December 2001 ** 
                   (All Rights Reserved-Unauthorized Use Prohibited) 
    ********************************************************************************* 
                        SLOPE STABILITY ANALYSIS SYSTEM 
           Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
           (Includes Spencer & Morgenstern-Price Type Analysis) 
           Including Pier/Pile, Reinforcement, Soil Nail, Tieback, 
           Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
           Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
           Surfaces, Pseudo-Static Earthquake, and Applied Force Options. 
    ********************************************************************************* 
    Analysis Run Date:        6/28/2022                           
    Time of Run:              1:02PM          
    Run By:                   RS                                  
    Input Data Filename:      C:PUESDOBB.    
    Output Filename:          C:PUESDOBB.OUT 
    Unit System:              English 
    Plotted Output Filename:  C:PUESDOBB.PLT 
    PROBLEM DESCRIPTION:  D21-1119-10 Camino Del Vino Haven Winery 
                          Crosssection B-B' Prop RW PusedoStatic   
    BOUNDARY COORDINATES 
        8 Top   Boundaries 
       14 Total Boundaries 
    Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type 
       No.        (ft)       (ft)       (ft)       (ft)     Below Bnd 
        1          0.00    1422.00      55.00    1422.00        2 
        2         55.00    1422.00      55.00    1430.00        3 
        3         55.00    1430.00      55.50    1430.25        3 
        4         55.50    1430.25      65.00    1435.00        2 
        5         65.00    1435.00      89.00    1447.00        1 
        6         89.00    1447.00      93.00    1448.00        1 
        7         93.00    1448.00      97.00    1448.00        1 
        8         97.00    1448.00     222.00    1490.00        1 
        9         55.00    1422.00      55.00    1421.00        2 
       10         55.00    1421.00      55.50    1421.00        2 
       11         55.50    1421.00      55.50    1430.25        2 
       12          0.00    1420.00      57.00    1420.00        1 
       13         57.00    1420.00      57.00    1425.00        1 
       14         57.00    1425.00      65.00    1435.00        1 
    User Specified Y-Origin =      1350.00(ft) 
   ISOTROPIC SOIL PARAMETERS 
     3 Type(s) of Soil 
    Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez. 
    Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface 
     No.  (pcf)    (pcf)     (psf)     (deg)    Param.   (psf)     No. 
      1   118.0    128.0     120.0     33.5    0.00       0.0      0 
      2   126.7    138.0     400.0     31.0    0.00       0.0      0 
      3   125.0    125.0     900.0     37.0    0.00       0.0      0 
    A Horizontal Earthquake Loading Coefficient 
    Of0.150 Has Been Assigned 
    A Vertical Earthquake Loading Coefficient 
    Of0.000 Has Been Assigned 
    Cavitation Pressure =    0.0(psf) 
    A Critical Failure Surface Searching Method, Using A Random  
    Technique For Generating Circular Surfaces, Has Been Specified. 
    1000 Trial Surfaces Have Been Generated. 
      20 Surface(s) Initiate(s) From Each Of    50 Points Equally Spaced 
    Along The Ground Surface Between  X =   0.00(ft) 
                                 and  X =  55.00(ft) 
    Each Surface Terminates Between   X =  89.00(ft) 
                                and   X = 222.00(ft) 
    Unless Further Limitations Were Imposed, The Minimum Elevation 
    At Which A Surface Extends Is  Y =      0.00(ft) 
    10.00(ft) Line Segments Define Each Trial Failure Surface. 
    Following Are Displayed The Ten Most Critical Of The Trial 
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          Failure Surfaces Evaluated. They Are 
          Ordered - Most Critical First. 
          * * Safety Factors Are Calculated By The Modified Bishop Method * * 
          Total Number of Trial Surfaces Evaluated =  1000 
          Statistical Data On All Valid FS Values: 
             FS Max =   2.720   FS Min =   1.169   FS Ave =   1.992 
             Standard Deviation =    0.309   Coefficient of Variation =   15.49 % 
          Failure Surface Specified By  6 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1422.00 
              2         63.65     1427.02 
              3         72.23     1432.16 
              4         80.73     1437.43 
              5         89.15     1442.81 
              6         97.03     1448.01 
          Circle Center At X =  -287.36 ; Y =  2022.14 ; and Radius =   690.93 
                 Factor of Safety 
                ***    1.169   *** 
               Individual data on the    11  slices 
                         Water  Water     Tie     Tie     Earthquake 
                         Force  Force    Force   Force       Force   Surcharge 
 Slice  Width   Weight    Top    Bot     Norm     Tan     Hor     Ver    Load 
  No.    (ft)    (lbs)   (lbs)  (lbs)    (lbs)   (lbs)   (lbs)   (lbs)   (lbs) 
   1      0.5     498.3     0.0     0.0       0.      0.    74.7     0.0      0.0 
   2      1.5    1501.4     0.0     0.0       0.      0.   225.2     0.0      0.0 
   3      6.7    6146.1     0.0     0.0       0.      0.   921.9     0.0      0.0 
   4      1.3    1159.0     0.0     0.0       0.      0.   173.9     0.0      0.0 
   5      7.2    5810.0     0.0     0.0       0.      0.   871.5     0.0      0.0 
   6      8.5    5964.8     0.0     0.0       0.      0.   894.7     0.0      0.0 
   7      8.3    4745.5     0.0     0.0       0.      0.   711.8     0.0      0.0 
   8      0.2      76.9     0.0     0.0       0.      0.    11.5     0.0      0.0 
   9      3.8    1560.1     0.0     0.0       0.      0.   234.0     0.0      0.0 
  10      4.0     627.0     0.0     0.0       0.      0.    94.0     0.0      0.0 
  11      0.0       0.0     0.0     0.0       0.      0.     0.0     0.0      0.0 
          Failure Surface Specified By  6 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1422.00 
              2         63.11     1427.85 
              3         71.21     1433.72 
              4         79.29     1439.60 
              5         87.37     1445.50 
              6         89.62     1447.16 
          Circle Center At X = -2748.07 ; Y =  5316.16 ; and Radius =  4798.10 
                 Factor of Safety 
                ***    1.178   *** 
          Failure Surface Specified By  7 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1422.00 
              2         64.28     1425.73 
              3         73.26     1430.14 
              4         81.88     1435.20 
              5         90.10     1440.89 
              6         97.88     1447.18 
              7         99.74     1448.92 
          Circle Center At X =     9.53 ; Y =  1548.55 ; and Radius =   134.47 
                 Factor of Safety 
                ***    1.187   *** 
          Failure Surface Specified By  7 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1422.00 
              2         64.84     1423.79 
              3         74.15     1427.43 
              4         82.61     1432.77 
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              5         89.88     1439.63 
              6         95.71     1447.76 
              7         95.82     1448.00 
          Circle Center At X =    50.63 ; Y =  1473.96 ; and Radius =    52.14 
                 Factor of Safety 
                ***    1.283   *** 
          Failure Surface Specified By 13 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1422.00 
              2         64.96     1422.87 
              3         74.85     1424.39 
              4         84.61     1426.55 
              5         94.21     1429.34 
              6        103.61     1432.75 
              7        112.77     1436.77 
              8        121.64     1441.38 
              9        130.20     1446.56 
             10        138.40     1452.28 
             11        146.21     1458.53 
             12        153.59     1465.27 
             13        156.07     1467.85 
          Circle Center At X =    46.66 ; Y =  1574.95 ; and Radius =   153.18 
                 Factor of Safety 
                ***    1.429   *** 
          Failure Surface Specified By 15 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1422.00 
              2         64.98     1422.65 
              3         74.91     1423.85 
              4         84.76     1425.58 
              5         94.50     1427.85 
              6        104.10     1430.64 
              7        113.54     1433.95 
              8        122.78     1437.76 
              9        131.80     1442.08 
             10        140.57     1446.88 
             11        149.07     1452.14 
             12        157.27     1457.87 
             13        165.15     1464.03 
             14        172.68     1470.60 
             15        177.11     1474.92 
          Circle Center At X =    47.97 ; Y =  1605.79 ; and Radius =   183.92 
                 Factor of Safety 
                ***    1.447   *** 
          Failure Surface Specified By 13 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         55.00     1422.00 
              2         65.00     1421.78 
              3         74.98     1422.44 
              4         84.86     1423.96 
              5         94.57     1426.34 
              6        104.04     1429.55 
              7        113.20     1433.58 
              8        121.96     1438.39 
              9        130.28     1443.94 
             10        138.08     1450.20 
             11        145.31     1457.11 
             12        151.90     1464.63 
             13        153.68     1467.04 
          Circle Center At X =    62.48 ; Y =  1536.44 ; and Radius =   114.69 
                 Factor of Safety 
                ***    1.502   *** 
          Failure Surface Specified By  9 Coordinate Points 
            Point      X-Surf      Y-Surf 
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             No.        (ft)        (ft) 
              1         46.02     1422.00 
              2         55.97     1420.98 
              3         65.95     1421.65 
              4         75.67     1423.98 
              5         84.87     1427.91 
              6         93.28     1433.32 
              7        100.66     1440.06 
              8        106.81     1447.95 
              9        109.00     1452.03 
          Circle Center At X =    57.01 ; Y =  1480.42 ; and Radius =    59.45 
                 Factor of Safety 
                ***    1.528   *** 
          Failure Surface Specified By 23 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         19.08     1422.00 
              2         28.97     1420.54 
              3         38.92     1419.54 
              4         48.91     1419.00 
              5         58.91     1418.92 
              6         68.90     1419.31 
              7         78.87     1420.17 
              8         88.78     1421.48 
              9         98.62     1423.26 
             10        108.37     1425.49 
             11        118.00     1428.16 
             12        127.50     1431.29 
             13        136.85     1434.85 
             14        146.02     1438.84 
             15        154.99     1443.25 
             16        163.75     1448.07 
             17        172.28     1453.30 
             18        180.55     1458.91 
             19        188.56     1464.91 
             20        196.28     1471.26 
             21        203.69     1477.97 
             22        210.79     1485.02 
             23        212.39     1486.77 
          Circle Center At X =    55.51 ; Y =  1634.29 ; and Radius =   215.39 
                 Factor of Safety 
                ***    1.529   *** 
          Failure Surface Specified By 22 Coordinate Points 
            Point      X-Surf      Y-Surf 
             No.        (ft)        (ft) 
              1         37.04     1422.00 
              2         46.99     1420.98 
              3         56.97     1420.44 
              4         66.97     1420.37 
              5         76.97     1420.77 
              6         86.93     1421.65 
              7         96.84     1423.01 
              8        106.67     1424.83 
              9        116.40     1427.11 
             10        126.02     1429.86 
             11        135.49     1433.06 
             12        144.81     1436.70 
             13        153.93     1440.78 
             14        162.86     1445.30 
             15        171.56     1450.23 
             16        180.02     1455.56 
             17        188.21     1461.30 
             18        196.12     1467.41 
             19        203.73     1473.90 
             20        211.03     1480.74 
             21        217.99     1487.92 
             22        218.91     1488.96 
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          Circle Center At X =    63.45 ; Y =  1630.75 ; and Radius =   210.41 
                 Factor of Safety 
                ***    1.529   *** 
                    **** END OF GSTABL7 OUTPUT **** 
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General Earthwork and Grading Specifications 

 

1.0 General 

 1.1 Intent:  These General Earthwork and Grading Specifications are for the grading and earthwork 
shown on the approved grading plan(s) and/or indicated in the geotechnical report(s).  These 
Specifications are a part of the recommendations contained in the geotechnical report(s).  In case 
of conflict, the specific recommendations in the geotechnical report shall supersede these more 
general Specifications.  Observations of the earthwork by the project Geotechnical Consultant 
during the course of grading may result in new or revised recommendations that could supersede 
these specifications or the recommendations in the geotechnical report(s). 

 1.2 The Geotechnical Consultant of Record:  Prior to commencement of work, the owner shall 
employ a qualified Geotechnical Consultant of Record (Geotechnical Consultant).  The Geotechnical 
Consultant shall be responsible for reviewing the approved geotechnical report(s) and accepting 
the adequacy of the preliminary geotechnical findings, conclusions, and recommendations prior to 
the commencement of the grading. 

  Prior to commencement of grading, the Geotechnical Consultant shall review the "work plan" 
prepared by the Earthwork Contractor (Contractor) and schedule sufficient personnel to perform 
the appropriate level of observation, mapping, and compaction testing. 

  During the grading and earthwork operations, the Geotechnical Consultant shall observe, map, and 
document the subsurface exposures to verify the geotechnical design assumptions.  If the observed 
conditions are found to be significantly different than the interpreted assumptions during the design 
phase, the Geotechnical Consultant shall inform the owner, recommend appropriate changes in 
design to accommodate the observed conditions, and notify the review agency where required. 

  The Geotechnical Consultant shall observe the moisture-conditioning and processing of the 
subgrade and fill materials and perform relative compaction testing of fill to confirm that the 
attained level of compaction is being accomplished as specified.  The Geotechnical Consultant shall 
provide the test results to the owner and the Contractor on a routine and frequent basis. 

1.3 The Earthwork Contractor:  The Earthwork Contractor (Contractor) shall be qualified, 
experienced, and knowledgeable in earthwork logistics, preparation and processing of ground to 
receive fill, moisture-conditioning and processing of fill, and compacting fill.  The Contractor shall 
review and accept the plans, geotechnical report(s), and these Specifications prior to 
commencement of grading. The Contractor shall be solely responsible for performing the grading 
in accordance with the project plans and specifications.  The Contractor shall prepare and submit 
to the owner and the Geotechnical Consultant a work plan that indicates the sequence of earthwork 
grading, the number of “equipment” of work and the estimated quantities of daily earthwork 
contemplated for the site prior to commencement of grading. 

The Contractor shall inform the owner and the Geotechnical Consultant of changes in work 
schedules and updates to the work plan at least 24 hours in advance of such changes so that 
appropriate personnel will be available for observation and testing.  The Contractor shall not 
assume that the Geotechnical Consultant is aware of all grading operations. 

  The Contractor shall have the sole responsibility to provide adequate equipment and methods to 
accomplish the earthwork in accordance with the applicable grading codes and agency ordinances, 
these Specifications, and the recommendations in the approved geotechnical report(s) and grading 
plan(s).  If, in the opinion of the Geotechnical Consultant, unsatisfactory conditions, such as 
unsuitable soil, improper moisture condition, inadequate compaction, insufficient buttress key size, 
adverse weather, etc., are resulting in a quality of work less than required in these specifications, 



 

the Geotechnical Consultant shall reject the work and may recommend to the owner that 
construction be stopped until the conditions are rectified. It is the contractor’s sole responsibility to 
provide proper fill compaction. 

2.0 Preparation of Areas to be Filled 

 2.1 Clearing and Grubbing:  Vegetation, such as brush, grass, roots, and other deleterious material 
shall be sufficiently removed and properly disposed of in a method acceptable to the owner, 
governing agencies, and the Geotechnical Consultant. 

  The Geotechnical Consultant shall evaluate the extent of these removals depending on specific site 
conditions.  Earth fill material shall not contain more than 1 percent of organic materials (by 
volume).  No fill lift shall contain more than 10 percent of organic matter.  Nesting of the organic 
materials shall not be allowed. 

  If potentially hazardous materials are encountered, the Contractor shall stop work in the affected 
area, and a hazardous material specialist shall be informed immediately for proper evaluation and 
handling of these materials prior to continuing to work in that area. 

  As presently defined by the State of California, most refined petroleum products (gasoline, diesel 
fuel, motor oil, grease, coolant, etc.) have chemical constituents that are considered to be 
hazardous waste.   As such, the indiscriminate dumping or spillage of these fluids onto the ground 
may constitute a misdemeanor, punishable by fines and/or imprisonment, and shall not be allowed. 
The contractor is responsible for all hazardous waste relating to his work.  The Geotechnical 
Consultant does not have expertise in this area.  If hazardous waste is a concern, then the Client 
should acquire the services of a qualified environmental assessor. 

 2.2 Processing:  Existing ground that has been declared satisfactory for support of fill by the 
Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.  Existing ground that is 
not satisfactory shall be overexcavated as specified in the following section.  Scarification shall 
continue until soil are broken down and free of oversize material and the working surface is 
reasonably uniform, flat, and free of uneven features that would inhibit uniform compaction. 

 2.3 Overexcavation:  In addition to removals and overexcavations recommended in the approved 
geotechnical report(s) and the grading plan, soft, loose, dry, saturated, spongy, organic-rich, highly 
fractured or otherwise unsuitable ground shall be overexcavated to competent ground as evaluated 
by the Geotechnical Consultant during grading. 

 2.4 Benching:  Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal to 
vertical units), the ground shall be stepped or benched. The lowest bench or key shall be a 
minimum of 15 feet wide and at least 2 feet deep, into competent material as evaluated by the 
Geotechnical Consultant.  Other benches shall be excavated a minimum height of 4 feet into 
competent material or as otherwise recommended by the Geotechnical Consultant.  Fill placed on 
ground sloping flatter than 5:1 shall also be benched or otherwise overexcavated to provide a flat 
subgrade for the fill. 

 2.5 Evaluation/ Acceptance of Fill Areas:  All areas to receive fill, including removal and processed 
areas, key bottoms, and benches, shall be observed, mapped, elevations recorded, and/or tested 
prior to being accepted by the Geotechnical Consultant as suitable to receive fill.  The Contractor 
shall obtain a written acceptance from the Geotechnical Consultant prior to fill placement.  A 
licensed surveyor shall provide the survey control for determining elevations of processed areas, 
keys, and benches. 

 

 



 

3.0 Fill Material 

 3.1 General:  Material to be used as fill shall be essentially free of organic matter and other deleterious 
substances evaluated and accepted by the Geotechnical Consultant prior to placement. Soil of poor 
quality, such as those with unacceptable gradation, high expansion potential, or low strength shall 
be placed in areas acceptable to the Geotechnical Consultant or mixed with other soil to achieve 
satisfactory fill material. 

 3.2 Oversize:  Oversize material defined as rock, or other irreducible material with a maximum 
dimension greater than 8 inches, shall not be buried or placed in fill unless location, materials, and 
placement methods are specifically accepted by the Geotechnical Consultant. Placement operations 
shall be such that nesting of oversized material does not occur and such that oversize material is 
completely surrounded by compacted or densified fill. Oversize material shall not be placed within 
10 vertical feet of finish grade or within 2 feet of future utilities or underground construction. 

 3.3 Import:  If importing of fill material is required for grading, proposed import material shall meet 
the requirements of this Section.  The potential import source shall be given to the Geotechnical 
Consultant at least 48 hours (2 working days) before importing begins so that its suitability can be 
determined and appropriate tests performed. 

4.0 Fill P lacement and Compaction 

 4.1 Fill Layers:  Approved fill material shall be placed in areas prepared to receive fill (per Section 3.0) 
in near-horizontal layers not exceeding 8 inches in loose thickness. The Geotechnical Consultant 
may accept thicker layers if testing indicates the grading procedures can adequately compact the 
thicker layers.  Each layer shall be spread evenly and mixed thoroughly to attain relative uniformity 
of material and moisture throughout. 

 4.2 Fill Moisture Conditioning:  Fill soil shall be watered, dried back, blended, and/or mixed, as 
necessary to attain relatively uniform moisture content at or slightly over optimum. Maximum 
density and optimum soil moisture content tests shall be performed in accordance with the 
American Society of Testing and Materials (ASTM Test Method D1557-91). 

 4.3 Compaction of Fill:  After each layer has been moisture-conditioned, mixed, and evenly spread, 
it shall be uniformly compacted to not less than 90 percent of maximum dry density (ASTM Test 
Method D1557-91). Compaction equipment shall be adequately sized and be either specifically 
designed for soil compaction or of proven reliability to efficiently achieve the specified level of 
compaction with uniformity. 

 4.4 Compaction of Fill Slopes:  In addition to normal compaction procedures specified above, 
compaction of slopes shall be accomplished by backrolling of slopes with sheepsfoot rollers at 
increments of 3 to 4 feet in fill elevation, or by other methods producing satisfactory results 
acceptable to the Geotechnical Consultant. Upon completion of grading, relative compaction of the 
fill, out to the slope face, shall be at least 90 percent of maximum density per ASTM Test 
Method D1557-91. 

 4.5 Compaction Testing:  Field tests for moisture content and relative compaction of the fill soil shall 
be performed by the Geotechnical Consultant. Location and frequency of tests shall be at the 
Consultant's discretion based on field conditions encountered.  Compaction test locations will not 
necessarily be selected on a random basis. Test locations shall be selected to verify adequacy of 
compaction levels in areas that are judged to be prone to inadequate compaction (such as close to 
slope faces and at the fill/bedrock benches). 

 4.6 Frequency of Compaction Testing:  Tests shall be taken at intervals not exceeding 2 feet in 
vertical rise and/or 1,000 cubic yards of compacted fill soil embankment. In addition, as a guideline, 
at least one (1) test shall be taken on slope faces for each 5,000 square feet of slope face and/or 



 

each 10 feet of vertical height of slope. The Contractor shall assure that fill construction is such 
that the testing schedule can be accomplished by the Geotechnical Consultant. The Contractor shall 
stop or slow down the earthwork construction if these minimum standards are not met. 

 4.7 Compaction Test Locations: 

The Geotechnical Consultant shall document the approximate elevation and horizontal coordinates 
of each test location. The Contractor shall coordinate with the project surveyor to assure that 
sufficient grade stakes are established so that the Geotechnical Consultant can determine the test 
locations with sufficient accuracy. At a minimum, two (2) grade stakes within a horizontal distance 
of 100 feet and vertically less than 5 feet apart from potential test locations shall be provided. 

5.0 Subdrain Installation 

Subdrain systems shall be installed in accordance with the approved geotechnical report(s) and grading 
plan. The Geotechnical Consultant may recommend additional subdrain and/or changes in subdrain extent, 
location, grade, or material depending on conditions encountered during grading. All subdrains shall be 
surveyed by a land surveyor/civil engineer for line and grade after installation and prior to burial. Sufficient 
time should be allowed by the Contractor for these surveys. 
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COMPACTED FILL

NATURAL GROUND
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UNSUITABLE
MATERIALS

12" MIN. OVERLAP,
TIED EVERY 6 FEET

9 FT /FT.
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GRANULAR MATERIAL

[Sand Equivalent (S.E.) of 30 or Greater]

FINISHED SURFACE

SLOPE FACE

23' MIN.

OVERSIZED
BOULDERK

WINDROW WITH
OVERSIZE MATERIAL

15' MIN.

COMPACTED
FILL

DEEPER IN AREAS OF
SWIMMING POOLS, ETC.

EXCAVATED TRENCH
OR DOZER V-CUT

NOTE: OVERSIZE ROCK IS
LARGER THAN 12" IN DIMENSION.

WINDROW PARALLEL TO SLOPE FACE

OVERSIZE
ROCK

DISPOSAL

--=R-- - - -
- - - -

- - - - -
- - - -

-------
-------
------

// 
/ / / 

/ / / / 
/ / / / / 

/ / / / / / 

/ / / / / / 

/ / / / / / 

/ / / / / / 

/ / / / / / 

/ / / / / / 

/ / / / / / 

/ / / / / / 

/ / / / / / 
/ / / / / 

/ / / 
// 
/ 



5' MIN.
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2
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COMPETENT MATERIAL
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characteristics.
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Civil Engineer

- Approximate Depths of Overexcavation

  Below Existing Grade (ft.)

10-11

B-5
T.D. = 26.5

NO GW

- Exploratory Boring Location

- Approximate Geologic Contact

- Slope Stability Analysis Cross Section
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