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130 Cremona Drive, Suite B
Goleta, California 93117

Attention: Ms. Claudia Dato, Project Manager

Subject: Geotechnical Exploration
Proposed City of Goleta Fire Station No. 10
7952 Hollister Avenue
Goleta, California

In accordance with our May 5, 2016 proposal authorized on June 21, 2016, Leighton
Consulting, Inc. presents the results of our geotechnical exploration for use in entitling
and designing the proposed City of Goleta Fire Station No. 10. It will be constructed at
the northeast corner of Hollister Avenue and Cathedral Oaks Avenue in western Goleta,
California. The purpose of our exploration has been to (1) explore subsurface soil
conditions onsite, and (2) provide geotechnical recommendations for design and
construction of this proposed fire station.

The site is essentially flat and covered with grasses, shrubs and eucalyptus trees. The
northern side of the property has a 35-foot high, slope that descends to the north
towards Union Pacific Railroad property at a gradient of approximately 1:1 h:v
(horizontal:vertical), and has been subjected to severe erosion. The property boundary
between the Fire Station #10 site and the Union Pacific Railroad property is located
mid-slope. Site soils consist of a thin layer of undocumented fill and or native soil
mantling marine terrace deposits to the depths explored. No groundwater was
encountered during site exploration, however we observed runoff ponded in the
southeast corner of the site after heavy rainfall.

The principal constraints to site development is the stability and potential for continued
severe erosion of the slope at the north site boundary. Leighton has evaluated and
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provided design parameters for three options to mitigate slope instability, which include:
piles installed at top of slope, in between the property line and the of the slope, and at
property line We have also provided recommendations for a structural setback from the
top of the slope. Based on discussions with you, the City’s preferred option is a pile wall
at the midslope property line and the placement of fill behind it in order to obtain
additional buildable space. to proposed finished grade at the property line. We also
present foundation design recommendations for the proposed fire station and other
improvements proposed for the project.

More detailed recommendations are presented in this report. If you have any questions
regarding, please do not hesitate to contact this office at (805) 654-9257 or 866-
LEIGHTON, directly at the phone extensions and/or e-mail addresses listed below. We
appreciated being of service.

Respectfully submitted,

LEIGHTON CONSULTING, INC.

Lauren J. Doyel, GE 2981

Principal Engineer
Extension 3021, I[doyel@leightongroup.com

Gareth I. Mills, PG, CEG

Principal Geologist
Extension 3322, gimills@Ieightongroup.com

LID/VPIIGIM/gv

Distribution: (1 PDF) addressee
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1.0 INTRODUCTION

Site Location and Project Description

The proposed fire station site is located at 7952 Hollister Avenue in western
Goleta, as depicted on Figure 1, Site Location Map. This approximately 2-acre
site is bounded on the north by an approximately 35-foot-high slope that
descends to railroad tracks, on the east by an existing multifamily development,
on the south by Hollister Avenue, and on the west by the Cathedral
Oaks/Winchester Canyon Road overpass. The descending slope has an overall
gradient of approximately 1:1 (horizontal:vertical, h:v), is sparsely vegetated and
exhibits severe rill erosion typical of marine terrace deposits along the coast of
southern California. To the west, the slope is protected by concrete adjacent to
the overpass. The toe of the northern slope is located about 15 to 20 feet from
the railroad tracks and no water seepage was observed in the slope. The central
and western portion of the site was formerly occupied by a gas station that was
demolished in the early 1990s.

The conceptual project layout showing project elements was provided by KBZ
Architects (2016) and consists of an 11,000 square foot facility, centrally located
on the site. The project layout was used as a base map for Plate 1, Geotechnical
Exploration Location Map. We understand that the following improvements are
proposed:

= Fire Station: The general outline of the fire station was provided by KBZ
Architects, and may be one or two stories. This building will be located
centrally on the site and oriented parallel to Hollister Avenue. A concrete
access driveway will wrap around the building with fire truck turnarounds
located at the back. Parking spaces will be located in the front of the building.

= Appurtenant Structures: Trash enclosures and fire hose drying racks will
be located at the edge of the driveway and along the slope at the back of the
building. We assume masonry screen walls, light poles, and a flagpole will be
located onsite, along with landscaping and drainage features.

Basements or substructures are not anticipated. Based on June 2016

conceptual plans from KBZ Architects, and a site survey by Wallace Group dated
June 13, 2016, it appears that site grading will consist of minor cuts and fills on
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1.2

the order of five to seven feet to attain the desired site grades and surface
drainage.

Purpose and Scope of Exploration

Purposes of this geotechnical exploration have been to (1) explore subsurface
soil conditions onsite, and (2) provide geotechnical recommendations for design
and construction of this proposed fire station. We have relied on discussions
with you during the exploration phase of this project, and on the preliminary plan
prepared provided by the project team. In accordance with our May 5, 2016
proposal (costs revised July 12, 2016), the scope of our exploration has included
the following tasks:

= Background Review: A background review of readily-available, relevant,
public and in-house geotechnical literature was performed. Information was
obtained from adjacent projects, including the condominiums to the east of
the site and the reconfiguration of the Cathedral Oaks Railroad overpass to
the west. Pertinent references are presented at the end of this report text.

= Subsurface Exploration: Prior to subsurface exploration, we contacted
Underground Service Alert (USA) so they would locate and mark existing
registered public underground utilities onsite. Our subsurface exploration
consisted of a total of seven hollow stem auger borings drilled to a maximum
depth of 55 feet and sampled to a depth of 56.5 feet. Earth material samples
were retrieved from our borings for classification and geotechnical laboratory
testing. Approximate locations of the borings are shown on Plate 1. A more
detailed description of our field exploration is presented in Appendix A, Field
Exploration.

= Geotechnical Laboratory Testing: Physical and engineering properties of
sampled subsurface soils were evaluated by visually classifying recovered
samples and performing various geotechnical laboratory tests on selected
samples at our in-house (Irvine) geotechnical laboratory. Descriptions of
these tests and results are presented in Appendix B, “Geotechnical
Laboratory Testing.”

= Geotechnical Analyses: Geotechnical engineering analyses were
performed, including a site-specific ground motion study, a seismic settlement

2 %
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analysis, and slope stability analyses, to develop geotechnical
recommendations and design parameters for this proposed fire station.

= Report Preparation: This report was prepared to summarize our findings,
and to present our design-specific geotechnical conclusions and
recommendations solely for design of Fire Station No. 10 and appurtenant
structures.

As mentioned earlier, the site was formerly occupied by a gas station with
underground tanks located in the western portion of the site under the proposed
driveway area, and the former building footprint is located close to the proposed
fire station. The approximate locations of these former structures are shown on
Figure 2 of the Holguin Fahan (2012) Site Closure report included in Appendix E
and also on Plate 1. Site assessment to evaluate the environmental conditions
at the site was not a part of our scope of work.

3 %
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2.1

2.2

2.0 FINDINGS

Regional Geologic Setting

The site lies in the Santa Barbara Coastal Plain, within the western portion of the
Transverse Ranges Geomorphic Province, which is characterized by west-
trending compressional (thrust and reverse) faults and mountain ranges. The
Santa Barbara Coastal Plain (SBCP) is bounded to the north by the Santa Ynez
Mountains, by the Santa Barbara Channel and the Pacific Ocean to the south,
and narrows on the western boundary to the west of the City of Goleta and on
the eastern boundary east of the City of Carpinteria (USGS, 2009).

The SBCP is dominated by irregularly deformed Cretaceous- through
Pleistocene-age marine and non-marine sedimentary strata, which form the
ridgelines of the Santa Ynez Mountains north of the site. These highly resistant
strata record a long history of continental-margin tectonism, and deposits as
young as Quaternary age, and have sustained strong deformations that include
faulting, folding, and clockwise rotation of crustal blocks. Quaternary deformation
(uplift and folding) has exposed less resistant terrestrial and marine sedimentary
rocks, which form the coastal hills and mesas that bound the southwestern limits
of the City of Santa Barbara to the east of the site.

Current Site Surface Condition

This approximately 2-acre site was previously occupied by a one-story gas
station that was demolished in 1993. Currently the site is vacant and covered
with brush, leaves, and eucalyptus trees. The site topography is uneven and
there is approximately 4 feet of relief across the site. Generally, the site slopes
gently towards the southeast corner. Drainage is to the southeast via sheet flow
runoff, but collects in low spots across the site and also appears to flow over the
northern slope locally. The site has an average elevation of between 117 feet
and 121 feet above mean sea level (MSL), with a 35-foot-high slope at the
northern portion of the site which descends to the railroad tracks offsite. The
northeast corner of the site slopes gently towards this slope, and runoff drains
over the slope in this area resulting in periodic, localized, severe erosion on the
slope.

4 %
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2.3

2.4

2.5

Available Site History

Based on our review of historic aerial photographs and available site
documentation, the property was formerly occupied by a gas station from 1969
until 1993. The approximate location of the gas station and associated facilities is
depicted in the reports by Holguin and Fahan (2012), and were located on the
western portion of the property in the vicinity of LB-7.

Previous Geotechnical Subsurface Explorations

No geotechnical investigations have been performed on the site. However,
exploration was performed nearby for the Cathedral Oaks Overpass to the west
and the Whimbrel Lane residential development to the east. The City of Goleta
provided the Log of Test Borings provided by State of California (1968) for the
Hollister Avenue Overpass and the preliminary geotechnical investigation
performed by Padre Geotechnical (1999) for the residential development to the
east. A subsequent update report by others was not made available, however,
plans for a shear pin wall installed along the slope immediately east of the site
were provided by Burnett & Young, the shoring engineers for that project (Burnett
& Young, 2013). This information is included in Appendix E.

Subsurface Soil Conditions

Based upon our review of pertinent geotechnical literature and our recent
subsurface exploration, the site is blanketed by undocumented fill (Afu) as much
as 5 feet thick, overlying Pleistocene-age Marine Terrace Deposits (Qmt) to the
depths explored. Locations of geotechnical explorations are shown on the
Geotechnical Exploration Location Map, Plate 1, and logs of the explorations, LB-
1 through LB-7, are included in Appendix A, Field Exploration. Fill and terrace
deposits are described in further detail as follows:

= Undocumented Fill (Afu): Undocumented fill consisted of brown silty sand
with angular gravel as much as 5 feet in thickness across the old gas station
site. Fill placement during previous construction and demolition associated
with the gas station is not well documented. Therefore, considering past site
development, undocumented fill may be as deep as 7 to 10 feet in the area of
former tank locations onsite, which, based on the proposed site layout, is
under the proposed western driveway area. We are unaware of any

5 %
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engineered fill placement documentation for this site, so we classify all fill
soils on site as undocumented.

= Marine Terrace Deposits (Qmt): Below the fill to the depths explored, we
sampled Pleistocene-age Marine Terrace Deposits. These deposits consisted
of interbeds and lenses of dense silty sand (SM) and sandy silt (ML) with
some minor stiff clay layers that were interbedded with three distinct layers of
dense to very dense, silty to poorly graded sand (SP). The sand layers were
encountered at depths of 10 feet, 25 feet and 50 feet, and ranged from 5 to
10 feet in thickness.

The interpreted site stratigraphy is depicted on Geotechnical Cross-Sections A-A’
and B-B’ (Plate 2).

The geotechnical properties of samples of the site soils that were tested are
summarized in the table below, described in the following subsections, and
summarized in Appendix B, Geotechnical Laboratory Testing.

Table 1 — Select Geotechnical Laboratory Testing Results

Depth Average WUT“tht
Material Description Interval, bgs Fines* €19 Other Index Properties
(feet) (percent) Yror (pcf)
Plasticity Index (PI) = 24
Expansion Index (EI) = 6
Undocumented Artificial Fill (Af R
_ . ificial Fill (Afu) Oto5 30-40 125 | R-value >40 (64).
silty SAND (SM) to clayey SAND (SC) Maximum Density =
129.5 pcf
OMC 8.4%
Marine Terrace Deposns (Qmt) 100 15
coarse grained 25 10 35 25-40 120 See Appendix B for
silty SAND (SM) additional test results.
Marine Terrace Deposits (Qmt) 5to0 10
fine grained 15 to25 50-70 120
sandy, silty CLAY (CL) and SILT (ML) 35 to50
Marine Terrace Deposits (Qmt)
. 1 12
well graded SAND (SM) 5010 56.5 3 0

*Qualitative average of percent silt and clay passing the No. 200 U.S. Standard Sieve
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2.5.2

Expansive SoilCollapse (moisture sensitivity) potential refers to the
potential settlement of a soil under existing stresses upon being wetted.
Representative samples from 10 feet depth in Borings LB-5 and LB-6
were tested for swell and collapse potential. Test results suggest that
sandy soils at this site within 15 feet of the ground surface may have a low
collapse potential of about 1%. Test results of the clay soils at 10 to 15
feet depths indicated the potential for swell of up to 4%, indicating that
some clay layers at those depths have the potential to swell moderately.
The clay layer tested is on the order of two to five thick feet at depths of 10
feet or more below grade. Therefore, if swelling occurs, the maximum
swell anticipated is about two inches but at depths that may not adversely
impact the proposed improvements.

We performed preliminary testing on the shallow soil which may be used
for backfill next to, and in contact with the proposed construction
foundations and flatwork. A bulk sample from Boring LB-7 was tested for
expansion potential. Test results indicated an Expansion Index (El) of 6.
Based on this test result, our field observation of onsite soil and our
experience in the area, near-surface onsite soil does not appear to be
expansive. Due to the presence of fine-grained soils, pockets of
expansive soil may be present at the site.

Sulfate and Chloride Content, Resistivity and pH

The near-surface on-site soil was screened for corrosion potential. The
test results are as follows:

= Sulfates: 425 ppm

= Chlorides: 345 ppm
= pH: 7.07
= Resistivity: 988 ohm-cm

Water-soluble sulfates in soil can react adversely with concrete. However,
concrete in contact with soil containing sulfate concentrations less-than (<)
0.10 percent (1,000 parts-per-million) is considered to have negligible
sulfate exposure (see ACI 318-05, Table 4.3.1 as referenced in the 2016
California Building Code - CBC, Section 1904). As summarized, based on
ACI criteria, sulfate exposure, although slightly elevated for this near-

| %
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2.6

marine environment, can be considered “negligible” for soils sampled at
this site and tested.

Corrosivity of soils in direct contact with ferrous metals and embedded
metals can be evaluated by measuring electrical resistivity, soluble
chloride content and pH of soil. In general, soil having a minimum
resistivity less-than (<) 3,000 ohm-cm is considered corrosive to ferrous
metals. Soil with a chloride content greater-than-or-equal-to (>) 500 ppm
is considered corrosive to embedded metals. Based on the test results,
soils tested were considered corrosive to buried ferrous metals.
However, the on-site soil is not considered to be corrosive to embedded
metals.

Infiltration Testing

Leighton drilled two hollow-stem auger borings adjacent to borings that were
logged and sampled in locations identified by the civil engineer as potential
infiltration areas. LB-1 was drilled to a depth of 7 feet (adjacent to LB-2) and LB-
3A was drilled to a depth of 25 feet (adjacent to LB-3). LB-3A was drilled to a
depth of 25 feet and encountered sand at a depth of about 20 feet. Before the
pipe could be installed, the hole collapsed to a depth of about 15 feet. After
drilling, slotted 2-inch diameter standpipes were installed and backfilled in
accordance with County of Santa Barbara Water Resources Division (2014)
requirements for infiltration testing. Potable water was provided by the drilling
contractor. After infiltration testing was completed, Leighton attempted to remove
the pipes, but could not. Therefore, the pipes were cut off one foot below grade
and the borings backfilled with soil cuttings to the ground surface. The results of
infiltration testing are included in Appendix A, Field Exploration. County of Santa
Barbara and Central Coast Water Board Standards refer to Orange County
Technical Guidelines (2011) for calculating Infiltration Rates. The resulting
calculated Infiltration Rates are as follows, and do not include a factor of safety of
2:

= LB-1 (depth 7 feet): 0.05 inches/hour

= LB-3A (depth 15 feet): 0.07 inches/hour
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2.7

2.8

2.9

Groundwater

The site is located near the western boundary of the Goleta Basin, within the
Goleta West Basin. Groundwater in Goleta occurs in the alluvium, the
fanglomerate, and the Santa Barbara Formation (CADWR, 2004). Groundwater
in the Goleta Basin is generally divided into a shallow zone and a deep zone.
The shallow zone includes the recent alluvium, parts of the Upper Pleistocene
alluvium, and the upper part of the fanglomerate. The deep zone includes the
lower part of the Upper Pleistocene alluvium and the Santa Barbara Formation.
Based on the above information, regionally, depth to groundwater in the site
vicinity appears to be below 100 ft. bgs, and the groundwater flow direction in the
Goleta Basin is generally toward the south.

Based on historical data from Caltrans for the Hollister Avenue overpass (State
of California, 1968) and more recent data from the adjacent residential site
(Padre Geotechnical, 1999), drilled during historically wet periods, ground water
has not been encountered to depths of 70 feet. The state borings were drilled in
march 1957 and extended into bedrock to depths of 75 feet. Padre borings
extended into terrace deposits to depths of 51.5 feet. Groundwater was not
encountered during our July 2016 exploration. Also, groundwater was not
observed in nearby borings, advanced up to 70 feet deep, performed in support
of the Cathedral Oaks Crossing or for the adjacent development to the east.
Seepage was not observed on the slope at the northern site boundary during the
field investigation.

Flood Hazard

According to the FEMA Flood Insurance Rate Map (FEMA, 2012), this site is
located in an area determined to be “outside the 0.2% annual chance floodplain”,
but does not imply the absence of a flood hazard.

Faulting and Earthquakes

The site lies within the Santa Barbara Fold and Fault Belt (SBFFB), a region
within the SBCP characterized by folds and partially-buried oblique and reverse
faults that transect the coastal plain, and which are expressed geomorphically on
the surface as mesas and hills characteristic of the area (USGS, 2009). Active
faults are defined as those that have demonstrated surface displacement within
Holocene time (i.e. within the last 11,000 years). Potentially active faults are

9 %
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those that have demonstrated surface displacement in Quaternary time (i.e. the
last 1.6 million years).

Our review of available in-house and published literature indicates that there are
no currently known active or potentially active faults that traverse or project
toward the site, and the site is not located within a currently designated Alquist-
Priolo Earthquake Fault Zone (Bryant and Hart, 2007; CGS, 2010).

The closest active fault to the site is a portion of the Santa Ynez Fault, located in
the eastern section of the Santa Ynez fault zone approximately 8.5 miles to the
northeast.

Potentially active faults mapped within the SBFFB are closer to the site and
include the north and south branches of the More Ranch Fault of the Mission
Ridge fault system, located approximately 0.4 miles to the south and 1.6 miles to
the southeast, respectively, and the Glen Annie Fault, located approximately 1.0
miles to the north (see Figure 3, Regional Fault Map) (USGS, 2009; CGS, 2010).
The USGS (2009) Geologic Map of the Santa Barbara Coastal Plain Area names
the north and south branches of the More Ranch Fault as “North Branch Western
More Ranch Fault” and “South Branch Western More Ranch Fault” (see Figure 2,
Regional Geology Map), whereas the CGS (2010) Fault Activity Map of California
makes no distinction between the two branches and labels both branches as the
“More Ranch Fault” (see http://www.quake.ca.gov/gmaps/FAM/faultactivitymap.html).  In
Figure 3, Regional Fault Map, the two branches are distinguished by “north
branch” and “south branch”. Although it has not been demonstrated that many of
the mapped faults in the immediate vicinity are active, this may be due to a lack
of subsurface exploration of these faults which may mean some of the faults are
active.

The nearest fault outside of the SBFFB is the Pitas Point Fault located
approximately 15.7 miles to the southeast. Other nearby active and potentially
active faults that could cause strong ground shaking at the site include the Los
Alamos Fault, located approximately 25.7 miles to the northwest, the active
portion (southern strand) of the Red Mountain Fault within the Red Mountain fault
zone, located approximately 26.1 miles to the southeast, the Javon Canyon Fault
located approximately 28.9 miles to the southeast, and the Santa Ana section of
the Mission Ridge fault system and faults near Oakview and Meiners Oaks,
California, located approximately 34.1 miles to the east. The San Andreas Fault
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is the largest fault in southern California and is located approximately 44 miles to
the northeast (CGS, 2010). Additional faults identified within 100 kilometers (62
miles) of the site are presented in Appendix C (Blake 2000a).

Historical Seismicity Figure 4 illustrates the epicentral locations of historic
earthquakes in the vicinity of the site. Strong offshore earthquakes located within
0.6 miles of the SBFFB, including a 6.3 magnitude earthquake in 1925, a 5.5
magnitude earthquake in 1941, and a 5.1 magnitude earthquake in 1978. Several
other seismic events offshore of, and within, the SBFFB are likely to have
occurred along oblique-slip faults that may be continuous with Quaternary-age
reverse faults in the area. Faults within and around the SBFFB pose a significant
risk for activity and strong ground shaking (USGS, 2009). Additionally, the San
Andreas Fault Zone, a 744-mile long fault system located approximately 44 miles
to the northeast and outside of the SBFFB, has been responsible for several
significant historical seismic events including the 1857 magnitude 7.9 Fort Tejon
Earthquake, and can also pose a significant risk for activity and strong ground
shaking (SCEDC, 2016).

The computer program EQSEARCH (Blake, 2000b) was used to evaluate past,
documented seismic activity near the site. This program performs an automated
search of a catalog of historic southern California earthquakes, and computes the
distance from a project site to each of the earthquake epicenters within a
specified search radius of 62 miles (approximately 100 kilometers). From the
computed distances, the program also estimates (using an appropriate
attenuation relationship) the peak horizontal ground acceleration that may have
occurred at the site due to each earthquake. A database of recorded
earthquakes with magnitudes of 4.0 or larger between 1800 and 2016 was used
in the analysis. The results of each analysis, including an earthquake epicenter
map for events from 1800 to 2016, and a listing of historic earthquakes with an
epicentral distance of less than 62 miles from the site, are presented in Appendix
C.

The largest historical earthquake within the 62-mile radius of the site was the
1857 magnitude 7.9 Fort Tejon Earthquake that occurred on the San Andreas
Fault approximately 60.3 miles to the northeast. It is estimated to have produced
a horizontal ground acceleration of 0.13g at the site. The earthquake event to
have produced the highest estimated horizontal ground acceleration, 0.25g, at
the site was a magnitude 5.7 earthquake that occurred approximately 4.9 miles
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east-southeast of the site near the More Ranch fault in 1862. Other significant
historical earthquakes within southern California include the 1952 magnitude 7.7
Arvin-Tehachapi Earthquake that occurred approximately 63.9 miles to the
northeast, the 1971 magnitude 6.6 San Fernando Earthquake that occurred
approximately 86.3 miles to the east, and the 1994 magnitude 6.7 Northridge
Earthquake that occurred approximately 79.6 miles to the east-southeast
(SCEDC, 2016).

Secondary Seismic Hazards

The Goleta Quadrangle has not yet been evaluated and mapped by the State of
California Seismic Hazard Mapping Program. However, the County of Santa
Barbara has characterized seismic hazards in the region in planning documents
(County of Santa Barbara, 2015).

2.10.1 Liquefaction Potential

Liguefaction is the loss of soil strength due to a buildup of excess pore-
water pressure during strong and long-duration ground shaking.
Liquefaction is associated primarily with loose (low density), saturated,
relatively uniform fine- to medium-grained, clean cohesionless soils. As
shaking action of an earthquake progresses, soil granules are rearranged
and the soil densifies within a short period. This rapid densification of soill
results in a buildup of pore-water pressure. When the pore-water
pressure approaches the total overburden pressure, soil shear strength
reduces abruptly and temporarily behaves similar to a fluid. For
liquefaction to occur, there must be:

(1) Loose granular soils,
(2) Shallow groundwater, and

(3) Strong, long-duration ground shaking

If all above conditions occur or exist simultaneously, then liquidation may
occur. If one is missing, then liquefaction will not occur. Effects of
liuefaction can include sand boils, settlement and bearing capacity
failures below structures. Based on blow counts, and current and historic
groundwater conditions, the potential for liquefaction at the site is

considered low.
%"
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Based on a review of the County of Santa Barbara’s Seismic Safety &
Safety Element (County of Santa Barbara, Planning and Development,
2015) and the County of Santa Barbara’s 2016 Multi-Jurisdictional Hazard
Mitigation Plan (see Section 5 of: https://www.countyofsb.org/ceo/oem/2016HMP.shc),
the site appears to have a low potential for liquefaction potential.

2.10.2 Seismically-Induced Settlement

During a strong seismic event, seismically-induced settlement can occur
within loose to moderately dense, dry or saturated granular soil.
Settlement caused by ground shaking is often non-uniformly distributed,
which can result in differential settlement. Because the shallow surface
soils will be over-excavated and recompacted, the potential for dry sand
seismic settlement is expected to be low to moderate. Based on SPT blow
counts from Boring LB-2, Leighton analyzed dry sand seismic settlement
using the program LIQUEFY-PRO. The stratigraphy is relatively uniform
across the site, and Boring LB-2 was judged to be representative of site
conditions. As tabulated, we estimate that seismically-induced settlement
due to dry sand settlement is on the order of 1.5 to 2 inches. Differential
settlement may be assumed to be one-half of the total settlement over a
horizontal distance of 40 feet.

2.10.3 Seismically-Induced Landslides

As shown on Plate 1, the site is bounded on the north by an approximately
35-foot-high descending slope that has a gradient of about 1H:1V and
which is locally steeper. Based on the results of our slope stability
analyses, the descending slope is grossly stable with respect to
pseudostatic conditions based on seismic screening procedures (CGS,
2008). A discussion of our findings and conclusions is presented in the
section 2.11 Slope Stability.

2.10.4 Earthquake-Induced Flooding

Earthquake-induced flooding can result from failure of up-gradient dams or
other water-retaining structures resulting from earthquakes. There are no
significant retained bodies of water located up-gradient from the site.
Therefore, the site is not considered susceptible to earthquake-induced
flooding.
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2.10.5 Seiches and Tsunamis

Seiches are large waves generated in enclosed bodies of water in
response to ground shaking. No bodies of water wherein seiches may
occur are proximal to the site. Tsunamis are waves generated in large
bodies of water by fault displacement or major ground movement.
According to the California Geological Survey (CGS, 2009), although
relatively close to the Pacific Ocean, this site (roughly 120 feet above
mean sea level) is not within an area currently considered susceptible to
tsunami hazard.

2.11 Slope Stability

A topographic survey of the site was performed by Wallace Group in June 2016
and is part of the base map for our Geotechnical Exploration Map. Site layout
plans by KBZ Architects (2016) were also used. The topographic survey shows
the location and elevation of the toe and top of slope, which were utilized to
establish general slope geometries for our stability analyses by utilizing the
locations of the tops and toes of the slope. The survey does not provide detail of
gradient changes within the slope or the slope gradient. Geotechnical Cross-
Sections A-A’ and B-B’ extend through the site perpendicular to the northern
slope and depict the slope geometry assumed for our analyses.

Detailed topography was not available for the lower portion of the slope beyond
the City’s property line, except of the location and elevation of the toe of the
slope; therefore, this portion of the slope along each cross section line was
estimated simply by joining the closest known points. The slope may have a
steeper or gentler gradient than shown due to the uneven erosion and
differences in soils type exposed. Based on observations in early January 2017,
it appears that on the eastern half of the slope, surficial erosion due to recent
rains has created a talus of soil on the lower portion of the slope, and created a
steeper more vertical slope section on the upper portion of the slope. The
western half of the slope is more vegetated and the slope gradient from toe to
crest is more even and regular.

Geotechnical Cross Sections A-A’ and B-B’ were analyzed for gross stability in
accordance with current standard practice. Cross section locations were chosen
based on representative soil profiles and critical locations with respect to slope
height, gradient and assumed subsurface conditions. The approximate locations of
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the analyzed geotechnical cross-sections are presented on the Geotechnical Map
(Plate 1). Geotechnical Cross-Section A-A’ (Plate 2) extends through the center of
the proposed Fire Station structure and depicts the slope geometry assumed for
our analyses. Geotechnical Cross-Section B-B' (Plate 2) extends through the
western side of the site, where portions of the slope have eroded and retreated ,
and depicts the slope geometry assumed for our analyses.

The slopes were analyzed using the computer software SLIDE (RocScience,
2015) which performs 2D Limit Equilibrium slope stability analyses capable of
analyzing circular and non-circular slip surfaces by a number of analysis
methods. For this project, stability analysis was performed using Bishop's
(simplified) method and Spencer's method, run simultaneously for comparison,
for circular failure slip surfaces to evaluate the effect of layered sediments on the
stability of the slope. Pseudostatic screening analysis was performed using the
SP117A Guidelines for Evaluating and Mitigating Seismic Hazards in California”
(CGS, 2008). These guidelines provide methods of screening seismic stability for
slopes, which utilize coefficients of horizontal acceleration (kn) based on
predicting ground deformation 5cm (two inches) and 15cm (six inches). Factors
of Safety and the results of the stability analyses are presented below. A more
detailed explanation, of the material parameters and our calculations is
presented in Appendix D.

2.11.1 Shear Strength Parameters

Shear strength parameters were derived from laboratory testing performed
on samples recovered during our subsurface exploration, in-situ testing
and previous reports. Shear strength parameters are summarized in Table
2. Ultimate and peak strengths of the soil were used to analyze the static
and pseudo-static stability of the slopes, respectively.
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Table 2 — Shear Strength Test Results

Unit Ultimate Shear
Weight Strength Peak Shear Strength
Description ] ]
Yot (pcf) Cohesion Cohesion

(psf) (psf)
Fill 0 to 5 ft Remolded, 90% 125 0 34 248 33
1 Mixed fine grained, SM-ML 120 132 33 300 30
2 Silty Sand, SM 120 50 33 50 36
3 Silty Sand, SC-SM 120 50 39 90 40
4 Clay and Silt, CL-ML 120 247 25 390 32
5 Well-graded Sand, SW 120 0 36 0 39

2.11.2 Factor of Safety

Analysis of the static factor of safety is straightforward, and the standard
threshold is FS=1.5. Pseudo-static analysis of slopes is subject to
applicable guidelines which provide methods and associated acceptable
factors of safety. The Kho is then applied as a seismic load on the
modeled slope to generate a factor of safety. The calculated factors of
safety generated are compared to minimum factors of safety in order to
assess the potential for failure for the slope configurations as modeled.
The following minimum factors of safety (FS) were considered reasonable
or acceptable minimum parameters:

= Static Analysis: minimum FS = 1.5

= Pseudo-Static (Seismic) Analysis with a seismic coefficient of Kh =
0.211: minimum FS = 1.0, with up to 15cm of displacement.

2.11.3 Conditions Analyzed

The existing slope was analyzed to assess whether mitigation of slope
stability was needed. The existing slope was calculated to not meet
minimum required static factors of safety. Therefore, various mitigation
options were evaluated and analyzed based on a cursory assessment of
constructability and magnitude of seismic loading. In addition to setback
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from the existing unmodified slope, three mitigation options were

evaluated:

piles at the top of the slope,
piles in between the property line and the top of the slope with a

reconstructed slope behind it, and

piles at the property line extended to proposed finished grade, with

backfill behind it to create additional level space.

Each of these options is summarized in the following table.

Table 3 — Conditions Analyzed

Case Description

Mitigation Option 1:

Piles at top of slope, no repair of
erosion on City owned portion of
slope.

Cross-section A-A’ (critical). Piles installed at
top of slope, from El. 122. to El. 85

Long term condition, erosion of entire slope to
angle of repose (2.5:1 h:v).

Mitigation Option 2A and 2B —
Piles in between the top of slope and
the property line, and a trimmed or
reconstructed upper slope at 2:1 h:v

Cross-section A-A’ (critical).

Piles installed to min El. 84:

2A - Property Line, at El. 111, long term
condition, possible UPRR removal toe of slope
(i.e. removal of slope support).

2B -Intermediate location on slope at El.
117, long term condition, slope between
property line and toe of slope erodes to angle
of repose (2.5:1 h:v).

Mitigation Option 3 —
Piles at property line, extended to
retain backfill to Finished Grade

Cross-section A-A’ (critical)

Piles installed property line and extend to
Finished Grade at approximate El. 122.

Long term condition, possible UPRR removal
toe of slope (i.e. removal of slope support).

2.11.4 Results of Slope Stability

As modeled, the long-term static stability analysis of the northern
descending slope below the site yielded calculated static factors of safety
(FOS) of 1.27 at Section A-A’ and 1.43 at Section B-B’. This is below the
code minimum required FS of 1.5 and therefore mitigation is required.
When analyzed for pseudo static conditions under SCEC SP117A
Guidelines, the slope meets the minimum screening criteria of 1.0 with a
displacement of up to 15cm. Table 4 summarizes the results of the

analysis.
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Table 4 — Summary of Stability Analyses for Conditions Analyzed

Factor of Safety

Option/Geotechnical

) Condition Evaluated SN
Cross Section
(kn =0.2119)
Section A-A' — Circular Existing, Long term 1.27 1.1
Section B-B' — Circular Existing, Long term 1.42 1.18
Section A-A’ - Circul Short Term, Construction 139 A
ection A-A- Circular loads (minimum FS 1.25) '
Option 1— Section A-A Long Term, Stabilization
. Minimum embedment 179 1.66
Piles at top of slope
El 84
Option 2A and 2B Long Term, Stabilization 155
Section A-A’ Piles at Minimum embedment 1.53 '
property line, no wall El 84
Option 3 Section A-A’ Long Term, Stabilization 141
Piles at property line, Minimum embedment 1.59 '
extend to FG EI122 El 84

Because the existing slope without modification met the screening criteria
for seismically-induced landslides, Newmark analyses for estimating slope
deformation during strong seismic shaking was not required or performed.
Under the seismic loading criteria selected, the slope meets the minimum
screening factor of safety with 15cm deformation and in front of the
FS=1.1line. The structures should be set back from this line, or designed
to accommodate displacement up to 15 cm. At Cross-Section A-A’ this
setback distance is 16 feet, and at Cross-Section B-B’ this setback
distance is 10 feet.
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3.1

3.2

3.0 CONCLUSIONS AND RECOMMENDATIONS

Summary of Conclusions and Recommendations

This proposed Fire Station No. 10 site is not within a currently designated
Alquist-Priolo Earthquake Fault Zone. However, as is the case for most of
southern California, strong ground shaking is expected to occur at this site, and
these buildings should be designed to resist ground shaking.

The soils at the site consist of undocumented fill and or native soils encountered
to depths up to approximately 5 feet below existing grade; possibly deeper
locally. Existing undocumented fill should not be used to support new shallow
foundations without excavation, replacement in lifts on undisturbed native soils,
and proper compaction throughout, as described below.

Based on local historical and recent subsurface exploration data, (State of
California 1968, Padre 1999), ground water has not been encountered to depths
of 70 feet. On site soils consist of a thin layer of undocumented fill mantling
young marine terrace deposits to the depths explored. Due to the potential for
ground shaking, we have performed a seismic settlement evaluation based on
Boring LB-2 which has SPT blow counts at 2%-foot intervals. Based on our
analyses, dry sand settlement has been predicted to occur at this site with a
potential for surficial settlement in the range of 1.5 to 2 inches resulting from a
strong ground shaking induced by a regional earthquake.

A conventional shallow spread-footings may be utilized to support the structure.
Foundations should be designed to tolerate anticipated settlements on the order
of 2 inches and differential settlement on-the-order of an inch over 40 feet.

Specific geotechnical design recommendations are provided in the following
sections for use in designing this fire station.

Plans, Specifications, and Construction Review

Because subsurface conditions will vary due to previous construction and
demolition on site, we anticipate that while the conditions are expected to be
relatively uniform across the site at depth, shallow soil conditions may vary
considerably between and beyond our borings (particularly in the area of the old
gas station). Based on this and to check that these report recommendations have
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been properly implemented, we recommend that a California licensed
Geotechnical Engineer be retained to:

1) Review final civil and structural plans and specifications,
2) Observe and document existing fill removal excavations, and
3) Observe and test all structural and ancillary/utility backfill.

In addition, our assumed and/or actual geotechnical conditions can be greatly
affected by construction processes and seasonal weather changes. In addition,
our conclusions and recommendations in this report have been based on
assumed subsurface conditions using a limited number of exploration locations.
For these reasons, our geotechnical recommendations are contingent upon a
reputable California licensed Geotechnical Engineer providing geotechnical
observation and testing services when actual subsurface conditions become
known within excavations across all portions of proposed improvement areas
during construction.

Earthwork

All earthwork should be performed in accordance with the Earthwork and
Grading Guide Specifications presented in Appendix F, unless specifically
revised or amended below or by our future review of project design documents.
Site-specific earthwork recommendations are presented in the following
subsections:

3.3.1 Preparation

Prior to grading, the site should be cleared of vegetation, trash, significant
organic material and debris. Any underground obstructions onsite should
be removed (e.g. abandoned utilities, monitoring wells, etc.). Resulting
cavities should be properly backfilled and compacted. Efforts should be
made to locate any existing utilities. Those utilities should be removed or
rerouted where interfering with proposed construction and resulting
cavities should be properly backfilled and compacted. In addition, any
uncontrolled artificial fill, if encountered, should be excavated from
proposed areas of improvements.
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3.3.2

3.3.3

Overexcavation and Recompaction

All undocumented fill at the site should be removed within all proposed
structural and flatwork areas. Thereafter, and to reduce the potential for
adverse differential settlement of proposed structures, we recommend that
onsite soil below the proposed buildings be over-excavated and
recompacted such that at least 3 feet of compacted fill results below the
bottom of proposed foundations. Overexcavation and recompaction
should extend a minimum horizontal distance of 3 feet from the exterior
portions of shallow foundation perimeters, or the thickness of fill that
underlies  footings, whichever is greater. These preceding
recommendations are valid for buildings up to two stories in height.

Areas outside overexcavation limits for buildings planned for asphalt or
concrete pavement, flatwork, and/or areas to receive fill should be over-
excavated to a minimum depth of 2 feet below proposed pavement
subgrade, whichever is lower. Local conditions may require deeper
overexcavation (such as areas of former USTs backfilled with non-
engineered fill); such areas should be evaluated by the Geotechnical
Engineer of Record during grading. If encountered under building
footprints, all undocumented fill should be excavated and recompacted.

After completion of the undocumented fill removal, overexcavation, and
prior to fill placement, exposed surfaces should be scarified to a minimum
depth of 6 inches and moisture-conditioned. After moisture conditioning,
exposed surfaces at the bottom of excavations should be moisture
conditioned to approximately 2% above optimum moisture and
recompacted to a minimum 90 percent relative compaction, relative to the
ASTM D 1557 laboratory maximum density.

Fill Placement and Compaction

Encountered onsite sandy silt materials are generally suitable for use as
compacted structural fill, provided that proposed fill soils are free of
significant organic material, debris and oversized rock (greater-than 6
inches in greatest dimension). Soil to be placed as fill, whether onsite or
import material, should be observed and reviewed by the California
licensed Geotechnical Engineer of Record; and tested if deemed
necessary. Clay, organic and/or contaminated soils should not be
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imported to the site. Soils near the surface at our exploration locations
were at or near Optimum Moisture content when samples from these
locations were tested by us. However, some moisture conditioning of earth
materials may be required to achieve adequate compaction.

All fill soil should be placed in thin, loose lifts, sufficiently and uniformly
moisture-conditioned to approximately 2% above optimum moisture, and
compacted to a minimum of 90 percent relative compaction within
proposed building footprints, and 95 percent relative compaction
underneath paved areas. Aggregate base should also be compacted to a
minimum of 95 percent relative compaction. In all cases for this project,
relative compaction should be measured using the ASTM D 1557 modified
Proctor laboratory maximum-density test-method.

Utility Trench Backfill

Utility trenches should be backfilled with compacted fill in accordance with
Sections 306-1.2 and 306-1.3 of the Standard Specifications for Public
Works Construction, (“Greenbook”), current Edition. Otherwise, or as an
option, the pipe bedding zone can be backfilled with Controlled Low
Strength Material (CLSM) consisting of at least one-and-one-half (1.5)
sack of Portland cement per cubic-yard of sand, and conforming to
Section 201-6 of the current edition of Greenbook and City of Goleta
standards. Specifically, prior to backfilling trenches, pipes should be
bedded in and covered with either CLSM or a uniform, granular material
that has a Sand Equivalent (SE) of 30 or greater, and a gradation meeting
requirements of the pipe manufacturer. Onsite soils are predominantly
unsuitable for the pipe zone. Bedding should be placed to 1-foot (0.3 m)
over the top of the conduit, and densified by jetting in areas of granular
soils, if allowed by the permitting agency. Jetting of the bedding around
the conduits should be observed by the Geotechnical Engineer of Record
during pipe installation. CLSM should not be jetted.

Above the pipe zone, trenches can be backfilled with excavated onsite
soils free of debris, organic and oversized material greater-than 3-inches
in largest dimension. As an option, the whole trench can be backfilled with
one-sack CLSM in the same manner as presented above as an option for
the pipe bedding zone. Oversized rock (cobbles and/or boulders) should
either be removed from the alignment, or pulverized for use in backfill
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above the pipe zone. Gravel larger than %-inch in diameter should be
mixed with at least 80-percent soil, by volume which passes the No. 4
sieve. Native soil backfill over the pipe bedding zone should be placed in
thin lifts, moisture conditioned, as necessary, and mechanically
compacted using a minimum standard of 90 percent relative compaction,
relative to the ASTM D 1557 laboratory maximum dry density. Backfill
above the pipe zone should not be jetted. In any case, backfill above the
pipe zone (bedding) should be observed and tested under the supervision
of a California licensed Geotechnical Engineer.

Surface Drainage

Surface drainage should be designed to direct water away from
foundations and the top of the northern slope toward approved drainage
devices. lIrrigation of landscaping (if any) should be controlled to maintain,
as much as possible, a consistent moisture content sufficient to provide
healthy plant growth without over-watering. Water should not be allowed
to flow uncontrolled to flood foundation soils. Care should be taken by the
civil engineer to ensure the final project grades direct surface drainage
away from the slope.

Landscaping irrigation should not be installed adjacent to the northern
slope and surface drainage should be directed away from the slope.
Portions of the slope that are not improved will be especially subject to
erosion, and any water that enters into the subsurface near or immediately
adjacent to the slope may cause seepage.

Field testing indicated low infiltration rates, when compared to the sandy
nature of the marine terrace deposits onsite. Based on the depth and the
soils encountered in the borings, it appears that the tests were affected by
shallow clayey soils identified in the boring logs at depths of between 10 to
15 feet. Sandy soils are present below this depth, as observed in LB-3A,
which collapsed from a depth of 25 feet to 15 feet before the standpipe
casing could be installed. If onsite infiltration systems are to be designed,
they should be set well away from the slope and deeper infiltration testing
should be performed to determine the infiltration rate of the sandy soils
below 15 feet.
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3.3.6 Construction Observation

All grading and earthwork should be observed and testing under the
direction of a licensed California Geotechnical Engineer to check that the
site is properly prepared, the selected fill materials are satisfactory, and
that placement and compaction of the fills has been performed in
accordance with our recommendations and the project specifications.
Sufficient notification to the Geotechnical Engineer of Record prior to
earthwork is essential. Project plans and specifications should incorporate
all recommendations contained in the text of this report.

Variations in site conditions are possible and may be encountered during
construction. To confirm correlation between subsurface data obtained
during our subsurface explorations and actual subsurface conditions
encountered during construction, and to observe conformance with the
plans and specifications, it is essential that a reputable California licensed
Geotechnical Engineer be retained to perform continuous or intermittent
review during earthwork, excavation and foundation construction phases.

Slope Mitigation Alternatives

At this time, the existing slope that extends across and parallel to the north site
margin has a long term Factor of Safety (FS) of less than 1.5, and requires
mitigation. Based on discussions with the project team and the City, the City
requested evaluation of the option to install piles along the northern property line
and extend it above grade. This has been included as Mitigation Option 3 in this
report, and preliminary design parameters are provided following. However, there
are design and constructability issues with this alternative that must be
addressed with a pile installation contractor and the structural engineer before
final design parameters can be provided. Leighton has evaluated two other
options, Option 2A and 2B, that also use piles and a reconstructed slope to
mitigate slope stability and slope erosion. We provide those recommendations
herein.

Design Considerations: During project meetings and engineering evaluation,
Leighton concluded the following:

= UPRR has stated that it reserves the right to modify the slope within its right
of way at any time.
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Because of the loose sandy nature of the onsite soil, any exposed slope will
need to be protected from erosion.

Based on stability analyses for seismic conditions, the area adjacent to the
slope will be subject to seismic deformation on the order of 15cm. If a lower
threshold of displacement is preferred, higher seismic design loads will be
required.

Piles placed between the top of slope and the property line will need to retain
the entire height of the slope that is subject to seismic displacement to
finished grade (depending on option selected), from approximately elevation
84 feet (minimum five-foot pile embedment into competent materials) to
design grade.

Based on the above design considerations, following are slope mitigation
alternatives;

Option 1: Piles at top of existing slope, no mitigation of the descending slope.
This is the simplest mitigation for site stability, but without repair of the
existing eroded slope, may not be acceptable to the City.

Option 2A and 2B: Piles installed at either the property line (El. 111) with a
reconstructed 2:1 h:v slope behind it (Option 2A) or piles installed midslope
(El. 117) with a reconstructed 2:1 h:v slope behind, utilizing soil amendments
or erosion control in order to improve its long term surficial performance. This
option addresses stability and the eroded slope condition.

Option 3, City preferred alternative: Piles installed at the property line (El.
111) and extended to finished grade (estimated at El. 122). This option is
feasible, but due to existing topography, this option requires special
consideration due to constructability issues. Extending the piles from the
current elevation of the property line to the finished grade level will require
special construction methods and structural details. Input will be needed from
a pile installer. Design loads will require specialized design-specific analysis
once a final configuration has been selected.

Recommendations following are provided for mitigation Options 2 and 3.

3.4.1 Design Earth Pressure

The analysis assumed continuous 24-inch diameter piles utilizing a mass
concrete shear strength derived from a concrete compressive strength of
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3.4.2

3.4.3

3,600 psi. The actual shear strength of the pile should be higher if the
shear strength of the steel reinforcement (not known at this time) is
included in the calculations. The recommended earth pressure
parameters designing the piles are as follows:

Table 5 — Active Earth Pressures

Option 2A Piles along property line 0.239 0.503

Option 2B — Piles at mid-slope between top of
slope and property line

Option 3 - Pile Wall at Property Line 0.234 0.1

A passive coefficient Kp of 3.5 may be used to calculate the passive
resistance in front of the piles. The value should be reduced by one-half if
the piles are embedded in sloping ground. A unit weight of 120 pounds
per cubic foot (pcf) may be used in calculating the equivalent fluid
pressure. A uniform surcharge load of 100 psf should be included in
calculating the lateral earth pressure.

Pile Embedment

In order to determine the minimum embedment depth for piles, static and
pseudo-static global stability analyses were conducted evaluating the final
conditions. Both options assume 24-inch diameter piles along the slope.
Based on the analyses, global stability issues requires a minimum pile
embedment depth of 5 feet below the lowest adjacent Railroad grade at
toe of slope (approximately EI. 89), whether the piles are installed near
the property line or at the top of slope. Minimum embedment depth is
based on stability analyses for final conditions assumed; actual pile
embedment will need to be determined based on design by the project
structural engineer.

Drilled Soldier Piles

Drilled reinforced piles or soldier piles should be designed by a licensed
structural engineer. Due to the sandy, slightly cemented nature of the
soils, and potential for future erosion, a continuous line of piles should be
installed along the slope for global stabilization. Piles will need to return
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3.5

3.4.4

3.4.5

into the slope at both western and eastern limits of the stabilized slope.
Piles should be spaced horizontally at a minimum of three pile diameters
center-to-center, and the space between may be bridged with smaller
piles, depending on final design. Groundwater is not expected to be
encountered above a depth of 70 feet based on previous explorations in
the vicinity (Padre, 1999 and Caltrans, 1968). Pile reinforcement should
be designed to allow workers to lower a concrete pump hose down
through the reinforcement cage, for proper concrete placement.

Drilling for pile installation must be monitored by Leighton Consulting, Inc.
to confirm that piles are properly constructed. Insufficient cleaning of the
caisson or soldier pile excavation bottoms and improper placement of
concrete may greatly reduce supporting capacity. All proposed
construction methods should be reviewed by Leighton Consulting, Inc.
prior to the start of construction.

Backfill

Retaining structures planned at the site should be backfilled with granular,
non-expansive soil (Expansion Index less than 20). Based on our tests,
the use of onsite soils can be considered. Backfill should be compacted to
at least 90 percent of the maximum dry density obtained by ASTM Test
Method D 1557. Relatively light equipment should be used for backfilling
behind retaining structures.

Drainage

All walls should be constructed with a backdrain. The backdrain should be
sloped at a minimum of two percent toward an approved non-erosive
outlet. The walls should also be waterproofed or at least damp-proofed,
depending upon the degree of moisture protection desired. Surface
drainage should be designed to direct water away from the wall and
toward approved drainage devices.

Seismic Design Parameters

Moderate to strong ground shaking due to seismic activity is expected at the site
during the life span of the project. A site-specific ground motion analysis was
performed in accordance with the 2016 California Building Code (CBC) following
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the procedures of ASCE 7-10 Publication, Section 21.2, as presented in Seismic
Design Parameters, Appendix C.

The deterministic and probabilistic seismic hazard analysis was performed using
the computer program EZ-FRISK (Risk Engineering, 2011) to estimate peak
horizontal ground acceleration (PHGA) that could occur at the site, and to
develop design response spectra. Various probabilistic density functions were
used in this analysis to assess uncertainty inherent in these calculations with
respect to magnitude, distance and ground motion. An averaging of the following
next-generation attenuation relationships (NGAs) was used with equal weights to
calculate site-specific PHGA and spectra:

Abrahamson et al. (2014),

Boore et al. (2014),

Campbell and Bozorgnia (2014), and

Chiou and Youngs (2014).

The design response spectrum shown on Figure D-1 is derived from a
comparison of probabilistic Maximum Considered Earthquake (MCE) and the 84"
percentile of the deterministic MCE. In accordance with the 2016 CBC, peak
ground accelerations are estimated based on earthquake ground motion having
a 2 percent probability of exceedance in 50 years (ASCE, 2013). The seismic
coefficients for the General Procedure were calculated utilizing an interactive
program on current United States Geological Survey (USGS) website using
ASCE 7-10 reference. The site-specific seismic coefficients are presented in
Table 1 below.
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Table 6 — 2016 CBC Based Seismic Design Parameters

Site Longitude (decimal degrees) West -119.90555° W
Site Latitude (decimal degrees) North 34.43136° N
Site Class D

Mapped Spectral Response Acceleration at 0.2s Period, Ss 2.891 -

Mapped Spectral Response Acceleration at 1s Period, S: 1.030 -

Short Period Site Coefficient at 0.2s Period, Fa 1.0 -

Long Period Site Coefficient at 1s Period, Fy 15 -
Adjusted Spectral Response Acceleration at 0.2s Period, Sus 2.891 2.891
Adjusted Spectral Response Acceleration at 1s Period, Su1 1.545 1.545
Design Spectral Response Acceleration at 0.2s Period, Sps 1.928 1.767
Design Spectral Response Acceleration at 1s Period, Sp: 1.030 1.446

3.6

1. All were derived from the USGS web page: http://earthquake.usgs.gov/designmaps/us/application.php

2. All coefficients in units of g (spectral acceleration)

3. See Appendix C for details of the site-specific evaluation.

Based on our borings, the building will be underlain by moderately dense silty
sand and sandy silt. Therefore, in accordance with the 2016 CBC, this site
should be classified as a Class D site. The results of this analysis also indicate
that the Peak Ground Acceleration (PGAwm) for this site is 1.186g based on the
USGS General Procedure. The summary reports are included in Appendix C.

Shallow Foundations

Based on our exploration and our experience in the region, and discussions with
the design team, shallow foundations may be utilized for the Fire Station main
building.

3.6.1 Allowable Bearing

Footings should extend at least 18-inches beneath the lowest adjacent
finish grade. At these depths, footings should be founded in engineered fill
compacted to a minimum 90% relative density. and may be designed for a
maximum allowable bearing pressure of 2,500 psf. The allowable
pressures may be increased by one-third when considering loads of short
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3.6.2

3.6.3

duration such as wind or seismic forces. The minimum recommended
width of footings is 12 inches for continuous footings and 18 inches for
square or round footings. Footings should be designed in accordance with
the structural engineer’s requirements and have a minimum reinforcement
of four No. 5 reinforcing bars (two top and two bottom).

This allowable bearing value may be increased by 400 psf per foot
increase in depth or width to a maximum allowable bearing pressure of
4,000 psf. These allowable bearing pressures are for total dead load and
sustained live loads, and can be increased by one-third for short duration
seismic and wind loads. Slab reinforcement should be designed by the
structural engineer.

Lateral Load Resistance

Solil resistance available to withstand lateral loads on a shallow foundation
is a function of frictional resistance along the base of foundations and
passive resistance that may develop as the edge of the mat is forced
horizontally into soil. Frictional resistance between the base of the
foundation and the subgrade soil may be computed using an allowable
coefficient of friction of 0.30 (30% of vertical dead plus sustained loads).
Passive resistance may be computed using an equivalent fluid pressure of
400 pounds-per-square-foot per foot embedment (pcf), assuming there is
constant contact between the foundation and compacted fill.. These
allowable passive pressure and coefficient of friction values may be
increased by one-third when considering loads of short duration, such as
those imposed by wind and seismic forces. These design parameters
have also already been reduced by a factor-of-safety of 1.5.

Settlement Estimates

Static settlement of the fire station structures will depend on the loads
imposed. However, based on the assumption that single-story structures
are proposed, recommendations for foundation design and site
preparation, we preliminarily estimate static post-construction settlement
of less than 1/2 inch (total) and 1/4-inch (differential) over 40 feet. We can
provide refined settlement estimates when we are provided structural
loads.
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3.7

Total dynamically-induced settlement for the site was calculated to be on
the order of 1.5 to 2 inches due to dry sand settlement. Differential
settlement may be taken at half of total settlement, but is expected to be
on the order of an inch over a 40-foot horizontal run at this site. These
settlement estimates should be reevaluated by us when foundation plans
and actual loads for the proposed structures become available.

Foundations for Ancillary Improvements

Trash enclosures, masonry screen walls and hose drying racks can all be
founded on conventional spread footings bearing on at least 2 feet of properly
compacted fill over native soils, as described in Section 3.4 of this report.
Specific recommendations for ancillary structures are presented in the following
subsections:

3.7.1

3.7.2

3.7.3

Minimum Embedment and Width

Spread footings for trash enclosures and screen walls should have a
minimum embedment of 24 inches, or 12-inches for other lightly loaded
foundations, all with a minimum width of 12-inches.

Allowable Bearing Capacity

An allowable bearing capacity of 2,500 pounds-per-square-foot (psf) may
be used, based on the minimum embedment depths and width, above.
This allowable bearing value may be increased by 400 psf per foot
increase in embedment-depth or width to a maximum allowable bearing
pressure of 4,000 psf. These allowable bearing pressures are for total
dead load and sustained live loads, and can be increased by one-third
when considering short-duration wind or seismic loads. Footing
reinforcement should be designed by the structural engineer, but
continuous horizontal reinforcement of wall foundations is recommended
to span across variations in subgrade support which may result in
localized differential settlement.

Lateral Load Resistance

Frictional resistance between the base of footings and compacted
subgrade soils may be computed using a coefficient of friction of 0.30.
The passive resistance may be computed using an equivalent fluid

1
31

Leighton




Proposed City of Goleta Fire Station No. 10 11389.001

3.8

pressure of 400 pounds-per-cubic-foot (pcf), assuming there is constant
contact between the footing and properly compacted backfill. This passive
resistance is reduced compared to what is recommended for mat
foundations, due to diminished lateral capacity in areas of less
overexcavation and recompaction. These friction and passive values
have already been reduced by a factor-of-safety of 1.5, and can be
increased by one-third when considering short-duration wind loads. For
spread footings and slabs-on-grade bearing on properly compacted fill
over undisturbed native soils, full friction and passive resistance can be
combined to resist lateral loads; although some lateral displacement is
required to mobilize full passive resistance.

Pier Foundations (Flagpole and Light Poles)

Although specified in the design, we assume that lightpoles and flagpole are
likely to be included in site improvements. These can be supported on cast-in-
drilled-hole (CIDH) piles (or piers) on site, depending on the structure height,
vertical and lateral loads. For shallow drilled cast-in-place concrete friction
piles/shafts, the following design recommendations can be used:

3.8.1 Downward Pier Capacity

Flag and light poles can be supported on drilled cast-in-place concrete
pier foundations, if caving sands are controlled by temporary casing or
other effective means that do not reduce or eliminate skin friction. Friction
parameters presented in this section are based on the assumption that
drilling mud will not be used to install these piers. An allowable skin
friction of 100 pounds-per-square-foot (psf)/foot can be used for concrete
piers cast directly against undisturbed native alluvium and/or properly
compacted fill, a minimum of 6 feet deep when discounting the top one
foot of penetration. End bearing should not be used due to the caving
potential and likelihood of loose sands at the bottom of piers. This
allowable skin-friction value can be increased by one-third for wind loading
(should not be increased for seismic loading). Piers should have a
minimum center-to-center spacing of at least three-pier-diameters on
center. Otherwise, a group action reduction in capacity will be required for
piers spaced closer than three-pier-diameters.
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3.9

3.8.2 Lateral Pier Capacity

Resistance to lateral loads during short-duration wind and/or seismic
ground shaking may be developed by passive soil pressures acting on the
side of piers cast against undisturbed soil or properly compacted fill. In
accordance with Section 1806A.3.4 of the 2016 California Building Code
(CBC); specifically, a passive equivalent fluid pressure of 400 pounds-per-
square-foot per foot of embedment (pcf) acting against an isolated pier
can be used, not to exceed total passive pressure of 3,000 pounds-per-
square-foot (psf). This can be increased by a factor of two to 900 pounds-
per-square-foot per foot of embedment (pcf) if designed to accommodate
one-inch of deflection. This allowable passive pressure can be increased
by one-third for wind loading in combination with static loading (should not
be increased for seismic loading). This design allowable passive
resistance is based on the assumption that piers penetrate either
undisturbed native alluvium or new fill compacted to at least 90-percent of
the ASTM D 1557 laboratory maximum density, and is also based on the
assumption that %:-inch of lateral deflection at the ground surface is
allowable.

Portland Cement Type and Corrosion Protection

Based on results of our laboratory testing (soluble sulfate of <425 ppm), concrete
structures in contact with onsite soil will have "negligible" exposure to water-
soluble sulfates in tested site soil. Therefore, in accordance with ACI 318-05,
Table 4.3.1 as referenced in the 2016 California Building Code (CBC) Section
1904, there are no special requirements for concrete in contact with shallow site
soils we tested provided the concrete will not be exposed to irrigation water.
Import fill soils should be tested for corrosivity and sulfate attack before import to
the sites. The site soil is also not corrosive to embedded metals (soluble chloride
and pH)

Based on our laboratory test results, tested soils exhibited soil resistivity’s as low
as 988 ohm-centimeters. Based on generally-accepted resistivity correlations, it
appears that corrosion potential for onsite soils may be characterized as “very
severely corrosive” for ferrous metals in contact with these soils. Therefore,
based on these results, ferrous pipe buried in moist to wet site earth materials
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should be avoided by using high-density polyethylene (HDPE), polyvinyl chloride
(PVC) and/or other non-ferrous coatings or pipe when possible. Ferrous pipe
can also be protected by polyethylene bags, tap or coatings, di-electric fittings or
other means to separate the pipe from on-site soils.

A corrosion engineer should be consulted for mitigation measures for corrosive
soils against buried metals.

Preliminary Pavement Design

Based on testing of 1 bulk soil sample on site, the R-value of the subgrade
section is greater than R=40, which was used in evaluating pavement sections.
We understand that both asphaltic concrete pavement (AC) and Portland
Cement Concrete (PCC) will be utilized in the project. We have provided
pavement sections for both based on Traffic Indices of TI=5 through 12.
Appropriate Traffic Index (TI) data should be verified by the project civil engineer
or traffic engineering consultant and design R-value of subgrade soils will need to
be verified after completion of rough grading to finalize pavement design. The
values for AC pavement sections are based on the current Caltrans Highway
Design Manual.

Table 7 — AC Pavement Section based on R-Value =40

Arterial - Heavy truck traffic 12.0 7.5 135
Arterial - Heavy truck traffic 11.0 7 12
Arterial - Heavy truck traffic 10.0 6.5 105
Arterial - Heavy truck traffic 9.0 55 9.5
Local Industrial and Major Collector 8.0 45
Local Commercial and Minor Collector 7.0 4
Local surface streets 6.0 3.5 55
Local surface streets 5.0 3 4

*TI range provided by Civil Engineer to include possible Hollister Avenue improvement

**This does not include City of Goleta minimum pavement section thickness.

Based on design procedures outlined in the current Caltrans Highway Design
Manual (Table 623.1D), an R-value of at least (=) 40 for subgrade soils (based
on fill material in the upper 5 feet from LB-7 and anticipated import soil variations)
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and assumed R-value of 78 for aggregate base, jointed plain concrete pavement
(JPCP) sections may consist of the following for the Traffic Index (TI) indicated:

Table 8 —Caltrans Concrete Pavement Section

Traffic Index Pavement Section Thickness (inches)

Traffic Condition
(T1) JPCP Aggregate Base

Heavy truck traffic <9.0 9 6

Caltrans JPCP is not reinforced other than dowels/tie-bars at joints. PCA-
designed concrete pavement should be adequately reinforced to prevent
shrinkage cracking (minimal welded-wire-fabric or equivalent) and have a
minimum 28-day flexural strength of 550 pounds-per-square-inch (psi). We
recommend that crack-control joints be spaced no more than 12 feet on center
each way. If sawcuts are used, they should be a minimum depth of ¥ of the slab
thickness and made within 24 hours of concrete placement. We recommend that
jointed sections be as nearly square as possible (in plan view).

3.10.1 General Pavement Recommendations

Prior to placement of aggregate base, the subgrade should be scarified to
a depth of 6 inches and large size rocks (greater than 3 inches) should be
removed or broken up. The subgrade should be properly moisture
conditioned (x2% of optimum) and compacted to a minimum relative
compaction of 95 percent of the laboratory dry density (ASTM Test
Method D 1557) and non-yielding. Similarly, aggregate base should be
properly moisture conditioned and compacted to a minimum relative
compaction of 95 percent and non-yielding under typical construction
equipment wheel loads.

Adequate drainage (both surface and subsurface) should be provided
such that subgrade soils and aggregate base materials are not allowed to
become saturated. All pavement construction should be performed in
accordance with the Caltrans Standard Specifications (current).
Recommended structural pavement materials should conform to the
specified provisions in the Caltrans Standard Specifications (2010)
including grading and quality requirements, shown below:
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Portland Cement Concrete (PCC) pavement should conform to
Section 40 of the Standard Specifications. PCC pavement materials
(pavement, structures, minor concrete) should conform to Section 90
of the Standard Specifications.

Asphaltic Concrete (AC) pavement should conform to City
Standards, Caltrans Standard Specifications, or the Greenbook
(current).

Class 2 Aggregate Base (AB) should conform to Section 26 of the
Standard Specifications.
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4.1

4.2

40 CONSTRUCTION CONSIDERATIONS

Temporary Excavations

The contractor is responsible for all temporary excavations and trenches
excavated at the site and is responsible for design of temporary shoring.
Shoring, bracing and benching should be performed by the contractor in
accordance with the current edition of the California Construction Safety Orders
(see: http://www.dir.ca.gov/title8/sb4a6.html). Existing fill soils conform to OSHA
soil Type C. Therefore, if workers are to enter unshored excavations, then
temporary cut slopes should be cut no steeper than 1%2:1 (horizontal:vertical), for
a height no-greater-than 20 feet (California Construction Safety Orders, Appendix
B to Section 1541.1, Table B-1). Surcharge loads should not be permitted within
a horizontal distance equal to either the height of excavation or 5 feet, whichever
is greater, measured from the top of the excavation, unless the excavation is
shored or shielded appropriately as described in the following section.

During construction, soil conditions should be regularly evaluated to verify that
conditions are as anticipated. The contractor is responsible for providing the
"competent person" required by OSHA standards to evaluate soil conditions.
Soil types will vary, but Type C soils can be expected at shallow depths (in fill
and alluvium). Close coordination between the contractor's competent person
and a California licensed Geotechnical Engineer should be maintained to
facilitate construction while providing safe excavations. Spoil piles from
excavation(s) and construction equipment should be kept away from the sides of
cuts. Surcharge loads should not be permitted within a horizontal distance equal
to the height of cut or 5 feet, whichever is greater, measured from the top of the
cut, without specific review/analysis by a California-licensed Geotechnical
Engineer.

Drilled Cast-In-Place Concrete Pile/Pier Installation Considerations

All pile or pier installation should be observed by the Geotechnical Engineer of
Record in accordance with Section/Table 1705A.8/1705.8 of the 2016 California
Building Code (CBC). Drilled cast-in-place concrete piles should be installed in
general accordance with Section 205-3.3.2 of the current Standard Specifications
for Public Works Construction (Green Book). The Geotechnical Engineer of
Record should observe and document all pile or pier drilling, and verify that
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anticipated properly compacted new fill and/or undisturbed native sands are
encountered in drilled shafts to the depths specified by the Structural Engineer.

Our borings were drilled with hollow-stem-augers, and when drilling Boring LB-3A
we encountered caving sands at depths ranging from 15 to 25 feet. When drilling
deeper than approximately 15 feet, temporary casing will probably be required to
control drilled shaft caving in fill soils and cohesionless native sands and gravel,
prior and during concrete placement.

Concrete should be placed by pump or tremie to within 6-feet of the deposited
surface, to reduce concrete segregation and to reduce the potential for shaft wall
caving. Casing must be withdrawn as concrete is placed, with no-less-than a
vertical foot of concrete within the casing measured from the bottom of the
casing, at any time until concrete has been placed up to the top-of-pile. This is to
keep a head of concrete in the shatft at all times to reduce caving.

Geotechnical Review During Construction

If and when plans and specifications are revised, then the California licensed
Geotechnical Engineer of record should review these documents to evaluate
proposed changes on geotechnical recommendations and design parameters.
Our conclusions and recommendations presented in this report should be
reviewed and verified by the California licensed Geotechnical Engineer of Record
during site construction, and revised accordingly, if exposed geotechnical
conditions vary from our preliminary findings and interpretations.
Recommendations presented in this report are only valid if a reputable California
licensed Geotechnical Engineer verifies site conditions during construction.
Geotechnical observation and testing should be provided by a reputable
California licensed Geotechnical Engineer during all earthwork, and/or when any
unusual geotechnical conditions are encountered.
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5.0 LIMITATIONS

This report was based in part on data obtained from a limited number of observations,
site visits, soil excavations, samples and tests. Such information is, by necessity,
incomplete. The nature of many sites is such that differing soil or geologic conditions
can be present within small distances and under varying climatic conditions. Changes
in subsurface conditions can and do occur over time. Therefore, our findings,
conclusions and recommendations presented in this report are based on the
assumption that a reputable California licensed Geotechnical Engineer will provide
geotechnical observation and testing during construction.

Environmental services were not included as part of this study. This report was
prepared for the sole use of the City of Goleta and their design team for use in
designing proposed Fire Station No. 10 in accordance with generally accepted
geotechnical engineering practices at this time in Southern California. Please refer to
ASFE’s Important Information About Your Geotechnical Engineering Report presented
in Appendix G of this report.
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APPENDIX A
FIELD EXPLORATION

Prior to subsurface exploration, proposed subsurface exploration locations were cleared
by Underground Service Alert (USA). Our subsurface exploration consisted of 7
geotechnical exploratory borings (LB-1 through LB-7) drilled to 55 feet and sampled to
56.6 feet and two infiltration test holes at locations approximately depicted on Plate 1
Geotechnical Exploration Map. Borings and infiltration testing were performed on July
23 and July 24, 2016.

Soils encountered and sampled from our borings were continuously logged in the field
by our representative and described in accordance with the Unified Soil Classification
System (ASTM D 2488). Both relatively undisturbed California ring-lined soil samples
and Standard Penetration Test (SPT) soil samples were obtained at selected depth
intervals within the hollow-stem-auger borings, driven with a 140-pound hammer falling
30-inches for both samplers. Blow counts to drive the sampler three 6-inch increments
are listed on the boring logs. Shallow bulk soil samples were also collected from our
borings. All soil samples were transported to our Irvine geotechnical laboratory for
evaluation and appropriate geotechnical testing.

Boring logs are included as part of this appendix. These logs and related information
depict subsurface condition only at the location indicated and at the particular date
designated on the log. Subsurface conditions at other locations may differ from
conditions occurring at each boring location. Passage of time may result in altered
subsurface conditions due to possible environmental changes. In addition, any
stratification lines on logs represent approximate boundaries between soil types and
these transitions may be gradual.
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GEOTECHNICAL BORING LOG LB-1

Project No. 11389.001 Date Drilled 7-23-16
Project Goleta Fire Station #10 Logged By BER
Drilling Co. Woodward Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 116'
Location Lat: 34.4311105, Long: -119.9054405 Sampled By BER
. 7]
i} w | S | 82 | .2 SOIL DESCRIPTION #
) L o 4 R IT) = .| 0N o
et Lo = o 0 [%) c =5 © - . . .y . . . -
®Q | 82 9_87 3 K e | §%5 | =S | =0 | This Soil Description applies only to a location of the exploration at the —
>£ m,_f_’ c b =2 2; (af-% -gﬁ 2,,, time of sampling. Subsurface conditions may differ at other locations o
o o 0] E g 2] L | D = g 0> | and may change with time. The description is a simplification of the 8_
w N [ QO | O~ | actual conditions encountered. Transitions between soil types may be >
o =)
gradual.
N S
0 B-1 ML | Native Soil (Ts): SA, CR
1151 | LUl @surface: Leaves and bark over SANDY SILT
_ T I | | ] | Marineterrace deposits (Qmt): ==
5/ R1 ™ 503" @5' SANDY SILT, brown, slightly moist, nonplastic, 30% fines SA, CR
1101 | LUl (field estimate)
| Ll Total depth - 7.5 feet
No groundwater encountered
| Ll Backfilled with soil cuttings
10— H
105 — 1
16— H
100 — H
20— 1
95 — 1
25— H
90 — H
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG LB-2

Project No. 11389.001 Date Drilled 7-24-16
Project Goleta Fire Station #10 Logged By BER
Drilling Co. Woodward Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation  120'
Location Lat: 34.43125278, Long: -119.9054089 Sampled By BER
. 7]
c o m o 212 | o2 é~ SOIL DESCRIPTION %
(] = 4 [}] ns [72] - UW)
%'55 "5_5 g_g’ 'g K 38 5"'5 2t 5 | This Soil Description applies only to a location of the exploration at the ,.'__
>£ m,_‘,‘_’ c = =2 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
o o 0] E g 2] L | D § g 0> | and may change with time. The description is a simplification of the 8_
w N nd_> [a) QO | O~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
N S
1201 0 Native Soil (Ts):
| Ll @surface: Dry grass and leaves over SILTY SAND
] 'l | | | | Marineterrace deposits (Qmtj: ==
N S-1 % 6 5 ML @2.5' SANDY SILT, very stiff, brown, dry, nonplastic SA
8
] -
115’ 5 T T T a A a2 T 7 T T T T T Al T AR AL AN 1 e T s oy e T T T T T T
S-2 X 6 CL @5' CLAY, hard, brown, dry, slightly plastic fines AL
] 12
- 1 — — — 7 77%777777 I AN A Al Ol T A~ AN L 1 L T i o T T T/ T/ /T
CL-ML | @6.3' SILTY CLAY, hard, brown, slightly moist, medium
B R IR O O S -
| S-3 10 ML @7.5' SILT, hard, yellowish brown, dry, no to low plasticity,
T T T T2 T T T T T T T em |\ . contains trace slightly plastic flngsi o
| I\ 40 @8.3"SILTY SAND, very dense, brown to dark brown, s[T_:]fTIy
. moist, very fine sand nonplastic
1101 10— S-4 >< 1 5 SM @10' Same as above, brown SA
] 27
[\ 43
L ss 2o || | sm | @12.5' Same as above, dense, 1" thick silty bed
21 CL | @13 SANDY CLAY, “hard, ye ijW|sh*bToWn*nToEt*m*edf um
| I\ 25 plasticity
1051 15 —— =t e ] T o T T = T o T AuE e ANAY A ATEY el T e o T e — —
S-6 9 ML @15' SANDY, CLAYEY SILT, hard, yellowish brown, slightly
i e M~ —f g moist lowplasticity 7 e
18 @15.8' SILTY SAND, dense, brown, slightly moist, sand with
— H non-plastic fines
i st | e | | JcuML| @17.5' SILTY CLAY, hard, dark brown, slightly moist, medium
33 plasticity, Iron oxide staining and black organics observed
] [\ 50/6
1007 20— S8 >< 18 11 | CL-ML| @20' Same as above SA
_ 26
I\ 38
| ] se ) 19| | | sP | @225 Poorly-graded SAND, very dense, light brown, slightly
— T T — 39— —1 —— 7 ¢ T\ _ Moaist, fine to medium sand, nonplastic o
| £ 50/3" 23.3 SKNDTCEAY , dark brown, moist, high plasticity, iron
oxide staining
91 BT T T T sa0 [ 28 || 10 | SM | @25 SILTY SAND, very dense, brown, sightly moist, fineto | SA
| 50/6" medium grained sand with non-plastic fines, two ~0.5"
interbedded silts observed
i | s1t ] 28 | | | cL | @27.5 SANDY CLAY, hard, moist, medium plasticity, iron oxide
42 staining
] — 50/3"
SgRIIiPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of




GEOTECHNICAL BORING LOG LB-2

Project No. 11389.001 Date Drilled 7-24-16
Project Goleta Fire Station #10 Logged By BER
Drilling Co. Woodward Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation  120'
Location Lat: 34.43125278, Long: -119.9054089 Sampled By BER
. 7]
c o m o 212 | o2 é~ SOIL DESCRIPTION %
(] = 4 [}] ns [72] - UW)
%'55 "5_5 g_g’ 'g K 38 5"'5 2t 5 | This Soil Description applies only to a location of the exploration at the ,.'__
>£ m,_‘,‘_’ c = =2 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
o (a] = £ o S S | 5= | and may change with time. The description is a simplification of the ]
i o b © - | S0 | 0D ar > ; o
(7)) nd_> [a) QO | W~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
N S
901 30 S-12 18 CL | @30 Same as above
_ 22
34
| s13 || 18 ML-CL| @32.5' CLAYEY SILT, hard, light yellowish brown, slightly moist,
38 low plasticity
| = 50/4"
851 35— \ . -
S-14 X 17 12 | ML-CL| @35' Same as above, yellowish brown, no to low plasticity SA
| = 50/4"
i T s1s ’%i 33 | | | sM | @37.5 SILTY SAND, very dense, light brown, slightly moist,
50/6 nonplastic, 20% fines (field estimate)
80 40 T e T T T T 7a T o T A e ANDY Gl T R e T T i aEe e
S-16 10 13 ML @40' SANDY SILT, hard, brown, slightly moist, ~15% (field SA
| 18 estimate) non-plastic fines with sand
[y 28
_ S-17 % 21 7 ML | @42.5' same as above SA
50/5"
751 45— i \
S-18 30 ML @45' SANDY, CLAYEY SILT, hard, brown
_ /\ 50/6"
| S-19 % 23 ML @47.5 SILT, hard, light yellowish brown to dark bluish gray, dry,
/N 50/6" nonplastic
701 50— \ . ) .
S-20 X 26 ML @50' SILT, hard, yellowish brown to light brown, dry, nonplastic
_ /\ 50/6"
| ] sat ’%i 37 | | | sM | @525 SILTY SAND, very dense, brown, slightly moist, sand SA
/N 50/6" with non-plastic fines
657 557'. s22 || 24 SM @55' same as above, dense
| I A7
14 CL | @56.1' CLAY, gray to light gray, moist, medium plasticity, iron
- H oxide staining
| Ll Total depth - 56.5 feet
No groundwater encountered
| Ll Backfilled with soil cuttings
SaniPL TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 2 of




GEOTECHNICAL BORING LOG LB-3

Project No. 11389.001 Date Drilled 7-23-16
Project Goleta Fire Station #10 Logged By BER
Drilling Co. Woodward Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 117'
Location Lat: 34.43119918, Long: -119.9052246 Sampled By BER
. 7]
c o m o 212 | o2 é~ SOIL DESCRIPTION %
o - = [V] ns 7] = | 90
%'55 ‘5_5 g_g’ 'g K 38 5"'5 2t 5 | This Soil Description applies only to a location of the exploration at the ,.'__
>£ 0,_‘,‘_’ c = =2 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
o (a] = £ o S S | 5= | and may change with time. The description is a simplification of the ]
i o b4 © = | 2 | =0 | 02 al IE ¢ %
(7)) [ QO | W~ | actual conditions encountered. Transitions between soil types may be >
o =)
gradual.
N S
0 SM Native Soil (Ts):
| Ll @surface: Leaves and bark over SILTY SAND
: ] ' | | | | Marineterrace deposits (Qmtj: ==
1154 —. i
5 R1 ™ 503 SM | @5' SILTY SAND, very dense, olive brown, slightly moist,
| L nonplastic, 30% fines (field estimate)
104 - H
10 | s2 |/ 3 | [ | ™ML | @10 SANDY, CLAYEY SILT, brown, slightly moist, no to low
H 30 plasticity
31
1051 - B
15— " \
rR-3 M 5055 @15' no recovery
100 — i
20177 ___1_sa 3 8 [ —_ 1 __TcLM] @20 SILTY CLAY, hard, brown to dark brown, slightly moist,
I 17 SP |'  medium plasticity L o - N
R 27 20.5" Poorly-graded SAND, dense, Tight brown, slightly moist,
951 I L fine to medium sand, nonplastic, trace non-plastic fines and
o charcoal present
25 rR5 W 506" SP @25' very dense, brown, medium grained sand
9 - .0 H
SAMPL%OTYPES: - TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 2



GEOTECHNICAL BORING LOG LB-3

Project No. 11389.001 Date Drilled 7-23-16
Project Goleta Fire Station #10 Logged By BER
Drilling Co. Woodward Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 117'
Location Lat: 34.43119918, Long: -119.9052246 Sampled By BER
. 7]
c o m o 212 | o2 é~ SOIL DESCRIPTION %
o - 2 @ ns | 0 Lo | o0
‘a'&':' ‘5_5 g_g’ 'g K 38 5"'5 2t 5 | This Soil Description applies only to a location of the exploration at the ,.'__
>£ m,_f_’ c b =2 2; (af-% gﬁ 2,,, time of sampling. Subsurface conditions may differ at other locations o
o o 1G] b= £ m S | 'S5 | and may change with time. The description is a simplification of the ]
i b4 © = | 2 | =0 | 02 al IE ¢ %
(7] [ QO | O~ | actual conditions encountered. Transitions between soil types may be >
a | O y
gradual. -
N S
Wl se e [ s @0307samessatss
2% e GC | @30.7' becomes CLAYEY GRAVEL, very dense, gray, 1/2"
85 average rounded gravel with slightly plastic fines
B Total depth - 31.5 feet
| Ll No groundwater encountered
Backfilled with soil cuttings
35— H
801 H
40— H
751 B
45— B
700 H
50— 1
65- — M
55— i
60 — M
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 2 of 2



GEOTECHNICAL BORING LOG LB-4

Project No. 11389.001 Date Drilled 7-24-16
Project Goleta Fire Station #10 Logged By BER
Drilling Co. Woodward Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 119'
Location Lat: 34.43142915, Long: -119.9051491 Sampled By BER
. 7]
i} w S | 82 | a2 e SOIL DESCRIPTION #
o L ® z oS | @ > .| on )
et Lo = o [%) c =5 © - . . .y . . . -
®Q | 82 9_87 3 K e | §%5 | =S | =0 | This Soil Description applies only to a location of the exploration at the —
>£ 0,_‘,‘_’ c = =2 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
o (a] o = £ o S S | 5= | and may change with time. The description is a simplification of the ]
i b4 © = | 2 | =0 | 02 al IE ¢ %
(7)) nd_> [a) QO | W~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
N S
0 SM Native Soil (Ts):
| Ll @surface: Dry grass and leaves over SILTY SAND
1151 | ] 'l | | | | Marineterrace deposits (Qmtj: =~
@5' SANDY SILT, hard, light yellowish brown, dry, sand with
5| non-plastic fines
R-1 I 50/3" | 86 8 ML
110+ — H
10— I ,
S-2 13 11 ML @10' brown
| 40
[| 503"
105+ — H
1 B e
5 R-3 26 108 12 SC @15-16' CLAYEY SAND, very dense, brown, slightly moist,
R | L | __ | " sandwithslightly plasticfines " " " _
42 CL-ML | @16' SILTY CLAY, hard, yellowish brown, slightly moist, slightly
— H to moderately plastic fines with non-plastic fines
100+ — H
20 T [ ra J 22 | 107 | 8 | ML | @20 SANDY SILT, hard, brown to dark brown, slightly moist,
_ 50/6" sand with non-plastic fines, iron oxide staining
95+ — M
% T | mRs | 3 | 79 | 3 | SP | @25 Poorly-graded SAND, very dense, brown, siightly moist,
| 50/4" fine to medium grained sand, contains trace slightly plastic
fines
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 2



GEOTECHNICAL BORING LOG LB-4

Project No. 11389.001 Date Drilled 7-24-16
Project Goleta Fire Station #10 Logged By BER
Drilling Co. Woodward Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 119'
Location Lat: 34.43142915, Long: -119.9051491 Sampled By BER
. 7]
c o m o 212 | o2 é~ SOIL DESCRIPTION %
o - = [V] ns 7] = | 90
%'55 ‘5_5 g_g’ 'g K 38 5"'5 2t 5 | This Soil Description applies only to a location of the exploration at the ,.'__
>£ 0,_‘,‘_’ c = =2 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
o (a] o = £ o S S | 5= | and may change with time. The description is a simplification of the ]
i b4 © = | 2 | =0 | 02 al IE ¢ %
(7)) nd_> [a) QO | W~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
N S
30 R-6 I 36 113 SC-SM| @30' SILTY, CLAYEY SAND, very dense, yellowish brown, DS
| 50/6 slightly moist, sand with non-plastic and slightly plastic fines
85- — H
S S - 2 f 28 | 109 | 13 | SM | @35 SILTY SAND with GRAVEL, very dense, brown to dark
I R 50/" | | | CH | brown, slightly moist, sand with up to 10% non-plastic fines | .
[ 1] ML [ and maximum 1.5"rounded gravel i
— H @35.5-36' SILTY CLAY, hard, gray to yellowish brown, slightly |
moist, highly plastic fines with non-plastic fines, contains [
2 M | _traceorganics ]
@36-36.5' SILT, hard, yellowish brown, dry, non-plastic fines
801 M Total depth = 36.5 feet
40— Ll No groundwater encountered
Backfilled with soil cuttings
75 — H
45— H
70 — H
50— H
65- — M
55— H
60 — M
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 2 of 2



GEOTECHNICAL BORING LOG LB-5

Project No. 11389.001 Date Drilled 7-24-16
Project Goleta Fire Station #10 Logged By BER
Drilling Co. Woodward Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation  120'
Location Lat: 34.43145019, Long: -119.9054776 Sampled By BER
. 7]
c o ,,, o 212 | o2 é~ SOIL DESCRIPTION %
(] = 4 [}] ns [72] - UW)
%'55 ‘5_5 -g_m 'g K 38 5"'5 2t 5 | This Soil Description applies only to a location of the exploration at the ,.'__
S0 g0 | g9 = =2 O= Qo | 28 O | time of sampling. Subsurface conditions may differ at other locations °
o o 0] E 5 2] L | D =5 0> | and may change with time. The description is a simplification of the 8_
w N nd_> [a) QO | O~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
N S
1200 0T SM | Native Soil (Ts):
| |- Ll @surface: Tall, dry grass over SILTY SAND
R P 'l | | | | Marineterrace deposits (Qmtj: ==
15{ 5— ||| . . - - -
1. R1 W 506 95 4 SM @5' SILTY SAND, very dense, brown, slightly moist, nonplastic,
I Ll 10% fines (field estimate), rootlets
| S-2 % 22 ML @7.5' SANDY SILT, hard, light yellowish brown, slightly moist,
/\ 50/6" nonplastic
| 106 | 3 [SP-SM| @10 Poorly-graded SAND with SILT, very dense, yellowish CN
brown, slightly moist, sand with non-plastic fines
|| ] sC | @12.5' CLAYEY SAND, very dense, brown, slightly moist, noto
low plasticity
| 114 | 6 [sSC-sM| @15 SILTY, CLAYEY SAND, very dense, brown, slightly moist, | DS, CN
high plasticity, organics present
L / s6 |\ 10 SM @17.5' same as above, brown to light brown, clayey component
28 is slightly plastic
] [ 39
100+ 20 ; ——— 5 T T T T T A T A A AT A GEY e T ST T e o —
R-7 r 44 107 10 | ML-CL| @20' CLAYEY SILT, hard, light brown, slightly moist, no to low
_ 50/6" plasticity, organics present
| | s& ) 2 | [ | ML | @225 SANDY SILT, hard, brown, dry, nonplastic, organics
F 50/4" present
951 25 T o e ey = T o T A Tean o Ao b i eNA P el ettt
AN R-9 8 94 3 | SP-SM| @25' Poorly-graded SAND with SILT, very dense, brown, slightly DS
N 34 moist, sand with non-plastic fines
50/4"
SgRIIiPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE

***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of



GEOTECHNICAL BORING LOG LB-5

Project No. 11389.001 Date Drilled 7-24-16
Project Goleta Fire Station #10 Logged By BER
Drilling Co. Woodward Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation  120'
Location Lat: 34.43145019, Long: -119.9054776 Sampled By BER
. 7]
c o m o 212 | o2 é~ SOIL DESCRIPTION %
(] = 4 [}] ns [72] - UW)
%'55 ‘5_5 g_g’ 'g K 38 5"'5 2t 5 | This Soil Description applies only to a location of the exploration at the ,.'__
>£ 0,_‘,‘_’ c = =2 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
9 =] ) = S m » | > 2 S 0> | and may change with time. The description is a simplification of the 3
w b © = =3 . .. ; o
(7)) nd_> [a) (SN ) actual conditions encountered. Transitions between soil types may be >
gradual. -
N S
901 30 S-10 22 SM @30' SILTY SAND, dense, brown, slightly moist, nonplastic, 1"
| 27 thick bed of dark brown, high plastic CLAY in middle of
18 sample
851 35 T | R 28 [ 109 | 10 | CL | @35 CLAY, hard, light yellowish brown, slightly moist, slightly | DS
B 34 plastic fines
50/6"
807 40 T sz | 7 | cLML| @40'SILTY CLAY, hard, brown, slightly moist, medium
H 20 plasticity
[y 20
5] 4 ~ [ & [ 12 | 7 | CL | @45 CLAY, hard, dark brown, sighily moist, medum plasiity
. . ML | @45.7' SANDY SILT, hard, brown, slightly moist, nonplastic,
slightly cemented
707 50 ~ [ sw [ s [T | s | @50 Poorly-graded SAND, very dense, white tolight fan,
| K 50/5" slightly moist, very fine sand, nonplastic
651 85— .7 .. R-15 I 32 | 8 | 2 | SP | @55 same as above
50/6"
Total depth of 56.0 feet
| L No groundwater encountered
Backfilled with soil cuttings
SgRI[PL TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 2 of 2



GEOTECHNICAL BORING LOG LB-6

Project No. 11389.001 Date Drilled 7-23-16
Project Goleta Fire Station #10 Logged By BER
Drilling Co. Woodward Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation 121'
Location Lat: 34.43145946, Long: -119.9058257 Sampled By BER
. 7]
c o m o 212 | o2 é~ SOIL DESCRIPTION %
(] = 4 [}] ns [72] - UW)
%'55 ‘5_5 g_g’ 'g K 38 5"'5 2t 5 | This Soil Description applies only to a location of the exploration at the ,.'__
>£ 0,_‘,‘_’ c = =2 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
o o 0] E g 2] L | D § g 0> | and may change with time. The description is a simplification of the 8_
w N [ QO | O~ | actual conditions encountered. Transitions between soil types may be >
o =)
gradual.
N S
0 B-1 8 SM | Artificial Fill (Afu): RV, CR
120 il R-1 10 @surface: Tall grass, shrubs, bushes over SILTY SAND, brown,
10 dry, sand with ~15% non-plastic fines, contains up to 1"
| L angular gravel - possible fill
Marine-terrace deposits (Qmt):
5 R-2 I 50/6" SM | @5' SILTY SAND, very dense, brown, slightly moist, sand
1151 | (coarse grained sand up to 1/2" average) with non-plastic
fines, trace gravel, possible slough
10 T Re r56/§ " " T oL | @10 CLAY, hard, brown, slightly moist, slightly plastic fines, | CN
110- _ possible claystone gravel
15 | rRa J 4| | | ML | @15-15.75' SILT, hard, brown, slightly moist, non-plastic fines
105 I ‘ ‘ ?g CL-ML| @15.75' SILTY CLAY, hard, brown to dark brown, slightly moist,
moderately plastic fines with non-plastic fines
] I Total depth - 16.5 feet
B || No groundwater encountered
Backfilled with soil cuttings
20— H
100+ — H
25— H
95- — H
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



GEOTECHNICAL BORING LOG LB-7

Project No. 11389.001 Date Drilled 7-23-16
Project Goleta Fire Station #10 Logged By BER
Drilling Co. Woodward Hole Diameter 8"
Drilling Method  Hojlow Stem Auger - 140Ib - Autohammer - 30" Drop Ground Elevation  120'
Location Lat: 34.43125657, Long: -119.9057104 Sampled By BER
. 7]
c o m o 212 | o2 é~ SOIL DESCRIPTION %
(] = 4 [}] ns [72] - UW)
%'55 "5_5 g_g’ 'g K 38 5"'5 2t 5 | This Soil Description applies only to a location of the exploration at the ,.'__
>£ m,_‘,‘_’ c = =2 2; ac | 22 2,,, time of sampling. Subsurface conditions may differ at other locations o
o (a] = £ o S S | 5= | and may change with time. The description is a simplification of the ]
i o b © - | S0 | 0D ar > ; o
(7)) nd_> [a) QO | W~ | actual conditions encountered. Transitions between soil types may be >
gradual. -
N S
12090 B-1 SM | Artificial Fill (Afu): SA, El,
| L @surface: Tall dry grass and shrubs over SILTY SAND, dark DS, MD
brown, sand with non-plastic fines
TS ST "7 R1 Wsua | [T Marneterrace deposits (@mt:
| Ll @5' No recovery
1101 10 A T T ] T o T T T A T Aim AL AVEY Sl e e i o — == -
S-2 16 ML-CL | @10' CLAYEY SILT, hard, brown to reddish brown, slightly
| 18 moist, slightly plastic and non-plastic fines
[\ 25
1051 15 g — — — - — — — e T T T T T T e T AR dA e Ty e AN i A AST T o — — =
A R-3 I50/6 SM @15-16' SILTY SAND with GRAVEL, very dense, light brown,
. ) I [ A A B slightly moist, sand with ~20% non-plastic fines (field -
- CL-ML || _ estimate) and angular/broken gravel, possible slough __ _
— H @16' SILTY CLAY, hard, brown to dark brown, slightly moist,
moderately plastic fines with non-plastic fines
1001 20— T \ . . - . .
S-4 >< 9 CL-ML | @20' trace iron oxide staining and magnesium oxide observed
_ 15
[\ 25
957 25— R5 |\ 20 CL-ML| @25-26' same as at 16'
I E < < O
50/3" SP @26' Poorly-graded SAND, very dense, light brown, slightly
| L moist, fine to medium grained sand, contains trace
non-plastic fines
— H Total depth - 26.5 feet
No groundwater encountered
— H Backfilled with soil cuttings
SgRII?PL TYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE STRENGTH
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER
T TUBE SAMPLE CU UNDRAINED TRIAXIAL RV R VALUE
***This log is a part of a report by Leighton and should not be used as a stand-alone document. * * * Page 1 of 1



Boring Percolation Test Data Sheet

Project Number: 11389.001 Test Hole Number: LB-3
Project Name: Goleta Fire Station #10 Date Excavated: 7/23/2016
Earth Description: Alluvium Date Tested: 7/23/2016
Liquid Description: Tap water Depth of boring (ft): 14.00
Tested By: LD Diameter of boring (in): 8.00

Time Interval Standard Diameter of casing (in): 2

Start Time for Pre-Soak: 7/23/16 9:30 AM Length of slotted of casing (ft): 10

Start Time for Standard: 7/23/16 10:00 AM Depth to Initial Water Depth (ft):  6.90
Standard Time Interval Porosity of Annulus Material, n: 0.35
Between Readings, mins: 5 Bentonite Plug at Bottom: No

Fall in 2 hours, in 23.4

Percolation Data

Initial(Do) Initial (Ho) Final
Readin Time Time Interval, |  Final (Df) (Hf) Water | Total Water Drop, AH [ Percolation | Infiltration
g At (min.) Depth to Height, (in.) Rate (min./in.) | Rate (in./hr.)
Water (ft.) Ho/Hs (in.)

1 9:00 5 5.30 104.4 1.2 4.17 0.11
9:05 5.40 103.2

5 9:07 5 5.40 103.2 24 2.08 0.22
9:12 5.60 100.8

3 9:13 5 5.60 100.8 6.8 0.73 0.65
9:18 6.17 94.0

A 9:19 5 6.17 94.0 1.0 5.21 0.09
9:24 6.25 93.0

5 9:28 5 6.25 93.0 06 8.33 0.06
9:33 6.30 92.4

. 9:34 10 6.30 2.4 13 7.58 0.07
9:44 6.41 91.1

2 9:46 10 6.41 91.1 1.7 5.95 0.09
9:56 6.55 89.4

8 9:57 10 6.55 89.4 1.2 8.33 0.06
10:07 6.65 88.2

9 10:09 10 6.65 88.2 0.6 16.67 0.03
10:19 6.70 87.6

10 10:21 20 6.70 87.6 1.8 11.11 0.05
10:41 6.85 85.8

1 10:21 10 6.85 85.8 2.4 417 0.13
10:31 7.05 83.4

12 10:43 10 7.05 83.4 0.8 11.90 0.05
10:53 7.12 82.6

13 10:33 5 7.20 81.6 06 8.33 0.07
10:38 7.25 81.0

Infiltration Rate (l) = Flow Volume/Flow Area/At

Infiltration Rate, | (Final Reading) =| 0.07 I in./hr.

Flow Volume = Volume Inside of Pipe (V;) + Volume in Annular Space (V,)
Vy= Tf(rcasing)zAd

Vo=n TE[(rboring)z'(rcasing)z]Ad

Flow Area = ZTr(rbming)Ha\,erageﬂ'c(rm,,mg)2
Haverage = (Ho+H()/2
Haverage = (Ho*[Hg-Ad])/2
Haverage = (2Ho-0d)/2

Leighton




Boring Percolation Test Data Sheet

Project Number: 11389.001 Test Hole Number: LB-1
Project Name: Goleta Fire Station #10 Date Excavated: 7/23/2016
Earth Description: Alluvium Date Tested: 7/23/2016
Liquid Description: Tap water Depth of boring (ft): 7
Tested By: uD Diameter of boring (in): 8
Time Interval Standard Diameter of casing (in): 2
Start Time for Pre-Soak: 7/23/16 8:20 AM Length of slotted of casing (ft): 4
Start Time for Standard: 7/23/16 9:00 AM Depth to Initial Water Depth (ft): 3.65
Standard Time Interval Porosity of Annulus Material, n: 0.35
Between Readings, mins: 10 Bentonite Plug at Bottom: No
Fall in 2 hours, in 6.36
Percolation Data
Initial/Final Initial/Final
i . Time Interval, nitial/Fina Water Height, [ Total Water Drop, Ad Percolation Infiltration
Reading Time ) Depth to ) . .
At (min.) Ho/Hs¢ (in.) Rate (min./in.)| Rate (in./hr.)
Water (ft.) ;
(in.)
1 2:00 5 2.2 268 0.6 8.33 0.10
9:05 2.32 56.2
2 2:07 5 2:32 26.2 0.5 10.42 0.08
9:12 2.36 55.7
3 9:13 10 2.36 25.7 0.7 13.89 0.06
9:23 2.42 55.0
4 9:24 10 2:42 25.0 0.7 13.89 0.06
9:34 2.48 54.2
5 9:38 13 2:48 >4.2 0.6 21.67 0.04
9:51 2.53 53.6
6 9:52 17 2.53 >3.6 0.8 20.24 0.04
10:09 2.60 52.8
7 10:11 20 2.60 >2.8 0.8 23.81 0.04
10:31 2.67 52.0
8 10:32 10 2.67 >2.0 0.4 27.78 0.03
10:42 2.70 51.6
9 10:44 10 2.70 >1.6 0.4 27.78 0.03
10:54 2.73 51.2
10 10:56 10 2.73 >1.2 0.2 41.67 0.02
11:06 2.75 51.0
11 11:08 10 2.75 >1.0 0.6 16.67 0.05
11:18 2.80 50.4
Infiltration Rate (1) = Flow Volume/Flow Area/At
Infiltration Rate, | (Final Reading) =| 0.05 in./hr.
Flow Volume = Volume Inside of Pipe (V;) + Volume in Annular Space (V,)
Vl = n(rcasing)zAd
V2 =n T':[(rboring)z'(rcasing)Z]Ad
Flow Area = 27T(rboring)Haverage"'ﬂ(rboring)z
Haverage = (H0+Hf)/2
Haverage = (Ho+[Ho'Ad])/2 ’

Haverage = (ZHo'Ad)/z

Leighton




Proposed City of Goleta Fire Station No. 10 11389.001

APPENDIX B
GEOTECHNICAL LABORATORY TESTING

The geotechnical laboratory-testing program was directed toward a quantitative and
gualitative evaluation of the physical and mechanical properties of the soils underlying
the site and to aid in verifying soil classification.

In-Situ Moisture and Density: In place dry density determination (ASTM d 2937) was
performed on selected relatively-undisturbed samples to measure the unit weight of the
subsurface soils (undisturbed samples appropriate for testing were difficult to recover
due to rocky soil conditions). Results of these tests are shown on boring logs in
Appendix A.

Sieve Analysis: Sieve analyses (ASTM D 6913 and ASTM d 422) were performed on
selected samples of the subsurface soils. These tests were performed to assist in the
classification of the soil and to determine grain size distributions of the soils. Results of
these tests are presented on the “Particle Size Distribution” and “Particle Size Analysis”
figures.

Atterberg Limits: The Atterberg Limits testing (ASTM D 4318) was performed to
determine engineering classification of the Liquid Limit, Plastic Limit, and Plasticity
Index, which are used to classify fine-grained materials. The results of the Atterberg
Limits testing are presented on the “Atterberg Limits” figures.

Compaction: A laboratory compaction test (ASTM d 1557) was performed on a
representative bulk sample of the surface soil to determine the maximum dry density
and optimum moisture content. Results of this test are presented on the following
“Modified Proctor Compaction Test” figure.

Direct Shear and Remolded Direct Shear: A direct shear test (ASTM D 3080) was
performed on a relatively-undisturbed ring sample. And a remolded direct shear test
(ASTM D 3080) was also performed on a selected bulk sample of the subsurface soils,
remolded to 90 percent relative compaction, relative to the ASTM D 1557 modified
Proctor laboratory maximum density. These tests were performed to estimate strength
characteristics (i.e., shear strength) of in-situ soils and future engineered fill comprised
of onsite soils. Results of these tests are presented on the “Direct Shear Test Results”

figures in this appendix.
-1
B-1

Leighton




Proposed City of Goleta Fire Station No. 10 11389.001

Consolidation Tests: Consolidation tests (ASTM D 2435) were performed on
selected, relatively-undisturbed ring samples. Soil samples were placed in a
consolidometer, and loads were applied in geometric progression. The percent
consolidation for each load cycle was recorded as the ratio of the amount of vertical
compression to the original 1-inch height. Consolidation curves are plotted on the “One-
Dimensional Consolidation” figures in this appendix.

“R”-Value: Pavement subgrade soil resistance "R"-value of a representative bulk
sample was determined by the California Standard Test Method No. 301 for subgrade
soils. Three specimens were prepared from one bulk sample and exudation pressure
and "R"-value determined on each one. The graphically determined "R"-value at
exudation pressure of 300 pounds-per-square-inch (psi) is presented in this appendix.

Corrosivity Tests: To evaluate corrosion potential of shallow subsurface soils at the
site, we tested two bulk soil samples collected during our subsurface exploration for pH,
resistivity and soluble sulfate and chloride content testing. Results of these tests are
presented at the end of this appendix.

1
B-2
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Sheet 1 of 1

P . - Maximum | Water Dry Satur- :

Borenole | Deptn L | TN " | Sz | "Seve | iicaion | Coplent | Densly | alon | 2
LB-2 2.5 5.3

LB-2 10.0 5.3

LB-2 20.0 11.2

LB-2 25.0 104

LB-2 35.0 11.8

LB-2 40.0 13.4

LB-2 42.5 71

LB-4 5.0 8.1 86.3
LB-4 10.0 10.7

LB-4 15.0 12.2 107.7
LB-4 20.0 7.9 1071
LB-4 25.0 3.1 79.0
LB-4 30.0 6.4 113.0
LB-4 35.0 12.5 109.3
LB-5 5.0 4.4 94.8
LB-5 10.0 2.8 106.3
LB-5 15.0 5.5 114.0
LB-5 20.0 10.2 106.9
LB-5 25.0 3.1 93.8
LB-5 35.0 9.8 109.0
LB-5 45.0 6.8 111.6
LB-5 55.0 2.2 82.8

US LAB SUMMARY 11389.001 FIRE STATION BORING LOGS.GPJ ROCKLOG2012.GDT 9/27/16

Summary of Laboratory Results

Project Name:

Goleta Fire Station #10

Project Number: 11389.001
Date: 9/27/2016 11:21:33 AM Figure No. 1
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PARTICLE-SIZE DISTRIBUTION (GRADATION)
of SOILS USING SIEVE ANALYSIS

Leighton

ASTM D 6913

Project Name: Goleta Fire Station #10 Tested By:  A.santos  Date:  09/26/16
Project No.: 11389.001 Checked By: J. ward Date:  09/27/16
Boring No.: LB-1 Depth (feet): 0-7

Sample No.: B-1

Soil Identification: Brown sandy silt s(ML)

Calculation of Dry Weights ~ Whole Sample Samplizassmg Moisture Contents Whole Sample passzmgli .
Container No.: M-25 CP-13 Wt. of Air-Dry Soil + Cont.(g) 0.0 0.0
Wt. Air-Dried Soil + Cont.(g) 3081.8 728.9 Wt. of Dry Soil + Cont.  (g) 0.0 0.0
Wt. of Container (9) 231.1 223.2 Wt. of Container No.__ (Q) 1.0 1.0
Dry Wt. of Soil (9) 2850.7 505.7 Moisture Content (%) 0.0 0.0

Container No. CP-13
Passing #4 Material After Wet Sieve Wt. of Dry Soil + Container (g) 434.1
Wt. of Container (9) 223.2
Dry Wt. of Soil Retained on # 200 Sieve (Q) 210.9

Cumulative Weight of Dry Soil Retained (g)

U. S. Sieve Size Percent Passing
(mm.) Whole Sample Sample Passing #4 (%)
3" 75.0
11/2" 37.5
3/4" 19.0 0.0 100.0
3/8" 9.5 14.4 99.5
#4 4.75 40.3 98.6
#8 2.36 9.7 96.7
#16 1.18 25.5 93.6
#30 0.600 43.2 90.2
#50 0.300 73.2 84.3
#100 0.150 137.8 71.7
#200 0.075 210.0 57.7
PAN
GRAVEL: 1%
SAND: 41 %
FINES: 58 %
GROUP SYMBOL: s(ML) Cu = D60/D10 =

Remarks:

Cc = (D30)2/(D60*D10) =




GRAVEL SAND FINES
COARSE | FINE COARSE |  MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0"  11/2"  3/4" 38" #4 #8 #16  #30  #50  #100  #200
100 : : T : : : : :
Tt
\0\\
90 1 T
80 |
" A
E 60 - \b' T
o
L
= 50 -
>_
m
i
z 40
L
|_
Z
u 30
O
X
L
o
20 |
10
0
100.000 10.000 1.000 0.100 0.010 0.001
PARTICLE - SIZE (mm)
Project Name: Goleta Fire Station #10
] Boring No.: LB-1 Sample No.: B-1
Project No.: 11389.001
= Depth (feet): 0-7 Soil Type : s(ML)
. PARTICLE - SIZE Soil Identification: Brown sandy silt (ML)
Lelghton DISTRIBUTION
ASTM D 6913 GR:SA:FI : (%) 1 41 : 58 Sep-16

SALB-1,B-1 @ 0-7
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% Leighton
Project Name:
Project No.:
Boring No.:

Sample No.:

Soil Identification:

PARTICLE-SIZE DISTRIBUTION (GRADATION)
of SOILS USING SIEVE ANALYSIS

ASTM D 6913
Goleta Fire Station #10 Tested By:  S. Felter Date: 09/27/16
11389.001 Checked By: J.ward Date: 09/27/16
LB-2 Depth (feet): 2.5
S-1

Brown sandy silt s(ML)

Moisture Content of Total Air - Dry Soil
Container No.: NG-18 Wt. of Air-Dry Soil + Cont. (Q) 0.00
Wt. of Air-Dried Soil + Cont.(g) 505.1 Wt. of Dry Soil + Cont. (9) 0.00
Wt. of Container (9) 74.8 Wt. of Container No.__ (Q) 1.00
Dry Wt. of Sail (9) 430.3 Moisture Content (%) 0.00
Container No. NG-18
After Wet Sieve Wt. of Dry Soil + Container (g) 261.9
Wt. of Container (9 74.8
Dry Wt. of Soil Retained on # 200 Sieve (g) 187.1
U. S. Sieve Size Cumu.lative Weight Percent Passing (%)
@in.) (mm.) Dry Soil Retained (g)
3" 75.0
11/2 37.5
3/4" 19.0
3/8" 9.5 0.0 100.0
#H4 4.75 4.1 99.0
#8 2.36 8.5 98.0
#16 1.18 21.6 95.0
#30 0.600 36.2 91.6
#50 0.300 64.3 85.1
#100 0.150 121.6 71.7
#200 0.075 178.9 58.4
PAN
GRAVEL: 1%
SAND: 41 %
FINES: 58 %
GROUP SYMBOL: s(ML) Cu = D60/D10 =

Remarks:

Cc = (D30)2/(D60*D10) =




GRAVEL SAND FINES
COARSE | FINE COARSE |  MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 112" 3/4n 3/8" #4 #8 #16 #30  #50  #100  #200
100 t t t ® \ : t
90 e
80 |
. \\
60 | \ |
e ®
o
L
2 50
>_
m
i
2 40
L
|_
Z
u 30
O
X
L
o
20 |
10
0
100.000 10.000 1.000 0.100 0.010 0.001
PARTICLE - SIZE (mm)
Project Name: Goleta Fire Station #10
] Boring No.: LB-2 Sample No.:  S-1
Project No.: 11389.001
= Depth (feet): 2.5 Soil Type : s(ML)
. PARTICLE - SIZE Soil Identification: Brown sandy silt (ML)
Lelghton DISTRIBUTION
ASTM D 6913 GR:SA:FI : (%20) 1 : 41 : 58 Sep-16

SALB-2,S-1@25
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% Leighton

Project Name:
Project No.:
Boring No.:
Sample No.:

Soil Identification:

PARTICLE-SIZE DISTRIBUTION (GRADATION)

of SOILS USING SIEVE ANALYSIS

ASTM D 6913

Goleta Fire Station #10

11389.001
LB-2
S4

Brown silty sand (SM)

Tested By:
Checked By:
Depth (feet):

S. Felter Date: 09/27/16
J.ward Date: 09/27/16

10.0

Moisture Content of Total Air - Dry Soil
Container No.: 725 Wt. of Air-Dry Soil + Cont. (Q) 0.00
Wt. of Air-Dried Soil + Cont.(g) 545.8 Wt. of Dry Soil + Cont. (9) 0.00
Wt. of Container (9) 76.1 Wt. of Container No.__ (Q) 1.00
Dry Wt. of Sail (9) 469.7 Moisture Content (%) 0.00
Container No. 725
After Wet Sieve Wt. of Dry Soil + Container (g) 438.1
Wt. of Container (9 76.1
Dry Wt. of Soil Retained on # 200 Sieve (g) 362.0
U. S. Sieve Size Cumu.lative Weight Percent Passing (%)
(in.) (mm.) Dry Soil Retained (g)
3" 75.0
11/2 37.5
3/4" 19.0
3/8" 9.5
#H4 4.75 0.0 100.0
#8 2.36 0.1 100.0
#16 1.18 1.0 99.8
#30 0.600 13.5 97.1
#50 0.300 143.7 69.4
#100 0.150 304.4 35.2
#200 0.075 359.2 23.5
PAN
GRAVEL: 0 %
SAND: 76 %
FINES: 24 %
GROUP SYMBOL: SM Cu = D60/D10 =

Remarks:

Cc = (D30)2/(D60*D10) =




GRAVEL SAND FINES
COARSE | FINE COARSE |  MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
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PARTICLE - SIZE (mm)
Project Name: Goleta Fire Station #10
] Boring No.: LB-2 Sample No.: S-4
Project No.: 11389.001
= Depth (feet): 10.0 Soil Type : SM
) PARTICLE - SIZE Soil Identification: Brown silty sand (SM)
Lelghton DISTRIBUTION
ASTM D 6913 GR:SA:FI : (%20) 0 : 76 : 24 Sep-16

SALB-2,S-4@ 10



Leighton

%

PARTICLE-SIZE ANALYSIS OF SOILS

ASTM D 422
Project Name: Goleta Fire Station #10 Tested By: G. Berdy Date:  09/27/16
Project No.:  11389.001 Data Input By: J. Ward Date:  09/29/16
Boring No.: LB-2
Sample No.:  S-8 Depth (feet): 20.0
Soil Identification: Yellowish brown lean clay with sand (CL)s
(iiGravel 0 Soil Type Moisture Cpntent Moistqre Contgnt Hydrﬁfr:erter &
0) S-and 22 (CL)s of Totgloﬁw-Dry o; ag!,_r%n;t Sl((J)ll Wet Sieve ret.
% Fines 78 in #200 Sieve
Specific Gravity (Assumed) 2.70 Wt.of Air-Dry Soil + Cont.(g) 0.00 141.71
Correction for Specific Gravity 0.99 Dry Wt. of Soil + Cont. (g) 0.00 140.56 90.60
Wt.of Air-Dry Soil + Cont. (@) 240.45 Wt. of Container No.___ (g) 1.00 69.12 77.65
Wt. of Container 77.20 Moisture Content (%) 0.00 1.61
Dry Wt. of Soil (@) 163.25 Wt. of Dry Soil (@) 12.95
Coarse Sieve Sieve after Hydrometer & Wet Sieve
Cumulative Wt. Cumulative Wt.
U.S. Sieve Of Dry Soil % Passing U.S. Sieve Size Of Dry Soil % Passing % Total Sample
Retained (g) Retained (g)
3" 0.00 100.0 No. 10 0.00 100.0 100.0
15" 0.00 100.0 No. 16 0.03 99.9 99.9
3/4" 0.00 100.0 No. 30 0.22 99.6 99.6
3/8" 0.00 100.0 No. 50 2.01 96.3 96.3
No. 4 0.00 100.0 No. 100 5.07 90.7 90.7
No. 10 0.00 100.0 No. 200 12.10 77.7 77.7
Pan Pan
Hydrometer Wt. of Air-Dry Soil (g) 55.21 Wt. of Dry Soil (g) 54.34
Deflocculant 125 cc of 4% Solution
Date Time Elapésr(;(iin')l'ime Terr\:\;ztrz;ure (C:Zgrrnrstc:)tsil)tr? Hy(/;\rc(:umegter % Totgl/‘jample Sglila:e::ge
(°C) 152H Readings (mm)
27-Sep-16 9:38 0 8.0
9:40 2 21.4 8.0 40.0 58.4 0.0292
9:43 5 21.4 8.0 35.0 49.3 0.0193
9:53 15 21.4 8.0 31.0 42.0 0.0115
10:08 30 21.5 8.0 28.5 37.4 0.0083
10:38 60 21.4 8.0 26.0 32.9 0.0059
11:38 120 21.6 8.0 24.5 30.1 0.0043
13:48 250 22.2 8.0 22.5 26.5 0.0029
28-Sep-16 9:38 1440 20.6 8.0 20.0 21.9 0.0013

SA & Hyd LB-2, S-8 @ 20




GRAVEL SAND FINES
COARSE | FINE CRSE MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
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PARTICLE - SIZE (mm)
Project Name: Goleta Fire Station #10
] Boring No.: LB-2 Sample No.: S-8
Project No.: 11389.001
= Depth (feet): 20.0 Soil Type : (CL)s
) PARTICLE - SIZE Soil Identification:  Yellowish brown lean clay with sand (CL)s
Lelghton DISTRIBUTION
ASTM D 422 GR:SA:FI : (%20) 0 : 22: 78 Sep-16

SA & Hyd LB-2, S-8 @ 20



of SOILS USING SIEVE ANALYSIS

~" PARTICLE-SIZE DISTRIBUTION (GRADATION)
% Leighton

Project Name: Goleta Fire Station #10
Project No.: 11389.001

Boring No.: LB-2

Sample No.: S-10

Soil Identification:  Brown silty sand (SM)

ASTM D 6913

Tested By:
Checked By:
Depth (feet):

25.0

S. Felter Date: 09/27/16
J.ward Date: 09/27/16

Moisture Content of Total Air - Dry Soil

Container No.: 537 Wt. of Air-Dry Soil + Cont. (Q) 0.00
Wt. of Air-Dried Soil + Cont.(g) 407.1 Wt. of Dry Soil + Cont. (9) 0.00
Wt. of Container (9) 83.0 Wt. of Container No. (9) 1.00
Dry Wt. of Sail (9) 324.1 Moisture Content (%) 0.00
Container No. 537

After Wet Sieve Wt. of Dry Soil + Container (g) 290.6

Wt. of Container (9 83.0

Dry Wt. of Soil Retained on # 200 Sieve (g) 207.6

(in%J)- S. Sieve Slze(mm.) Di;rggilf;\éfa\i/r\]/:;g?;) Percent Passing (%)
3" 75.0
11/2 37.5
3/4" 19.0
3/8" 9.5
#4 4.75 0.0 100.0
#8 2.36 0.4 99.9
#16 1.18 1.1 99.7
#30 0.600 6.6 98.0
#50 0.300 52.9 83.7
#100 0.150 144.7 55.4
#200 0.075 201.7 37.8
PAN

GRAVEL: 0 %

SAND: 62 %0

FINES: 38 %

GROUP SYMBOL: SM Cu = D60/D10 =

Remarks:

Cc = (D30)2/(D60*D10) =




GRAVEL SAND FINES
COARSE | FINE COARSE |  MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 11/2" 3/4" 3/8" #4 #8 #16 #30  #50  #100  #200
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PARTICLE - SIZE (mm)
Project Name: Goleta Fire Station #10
] Boring No.: LB-2 Sample No.: -1
Project No.: 11389.001
= Depth (feet): 25.0 Soil Type : SM
) PARTICLE - SIZE Soil Identification: Brown silty sand (SM)
Lelghton DISTRIBUTION
ASTM D 6913 GR:SA:FI : (%20) 0O : 62 : 38 Sep-16

SALB-2,S-10 @ 25



Leighton

%

PARTICLE-SIZE ANALYSIS OF SOILS

ASTM D 422
Project Name: Goleta Fire Station #10 Tested By: G. Berdy Date:  09/27/16
Project No.:  11389.001 Data Input By: J. Ward Date:  09/29/16
Boring No.: LB-2
Sample No.: S-14 Depth (feet): 35.0
Soil Identification: Yellowish brown lean clay with sand (CL)s
(iiGravel 0 Soil Type Moisture Cpntent Moistqre Contgnt Hydrﬁfr:erter &
0) S-and 22 (CL)s of Totgloﬁw-Dry o; ag!,_r%n;t Sl((J)ll Wet Sieve ret.
% Fines 78 in #200 Sieve
Specific Gravity (Assumed) 2.70 Wt.of Air-Dry Soil + Cont.(g) 0.00 124.59
Correction for Specific Gravity 0.99 Dry Wt. of Soil + Cont. (g) 0.00 123.89 87.44
Wt.of Air-Dry Soil + Cont. (@) 281.77 Wt. of Container No.___ (g) 1.00 74.48 76.76
Wt. of Container 76.12 Moisture Content (%) 0.00 1.42
Dry Wt. of Soil (@) 205.65 Wt. of Dry Soil (@) 10.68
Coarse Sieve Sieve after Hydrometer & Wet Sieve
Cumulative Wt. Cumulative Wt.
U.S. Sieve Of Dry Soil % Passing U.S. Sieve Size Of Dry Soil % Passing % Total Sample
Retained (g) Retained (g)
3" 0.00 100.0 No. 10 0.00 100.0 98.5
15" 0.00 100.0 No. 16 0.89 98.2 96.8
3/4" 0.00 100.0 No. 30 1.89 96.3 94.8
3/8" 0.00 100.0 No. 50 3.77 92.5 91.2
No. 4 0.20 99.9 No. 100 7.06 86.0 84.7
No. 10 3.06 98.5 No. 200 10.28 79.6 78.5
Pan Pan
Hydrometer Wt. of Air-Dry Soil (g) 51.22 Wt. of Dry Soil (g) 50.50
Deflocculant 125 cc of 4% Solution
Date Time Elapésr(;(iin')l'ime Terr\:\;ztrz;ure (C:Zgrrnrstc:)tsil)tr? Hy(/;\rc(:umegter % Totgl/‘jample Sglila:e::ge
(°C) 152H Readings (mm)
27-Sep-16 9:42 0 8.0
9:44 2 21.5 8.0 40.0 61.9 0.0292
9:47 5 21.6 8.0 35.0 52.2 0.0193
9:57 15 21.6 8.0 30.5 43.5 0.0115
10:12 30 21.6 8.0 27.5 37.7 0.0083
10:42 60 21.6 8.0 25.0 32.9 0.0060
11:42 120 21.6 8.0 23.0 29.0 0.0043
13:52 250 22.2 8.0 21.0 25.2 0.0030
28-Sep-16 9:42 1440 20.7 8.0 18.5 20.3 0.0013

SA & Hyd LB-2, S-14 @ 35




GRAVEL SAND FINES
COARSE | FINE CRSE MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
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PARTICLE - SIZE (mm)
Project Name: Goleta Fire Station #10
] Boring No.: LB-2 Sample No.: S-14
Project No.: 11389.001
= Depth (feet): 35.0 Soil Type : CL)s
) PARTICLE - SIZE Soil Identification:  Yellowish brown lean clay with sand (CL)s
Lelghton DISTRIBUTION
ASTM D 422 GR:SA:FI : (%) 78 Sep-16

SA & Hyd LB-2, S-14 @ 35



of SOILS USING SIEVE ANALYSIS

~" PARTICLE-SIZE DISTRIBUTION (GRADATION)
% Leighton

ASTM D 6913

Project Name: Goleta Fire Station #10 Tested By:  S. Felter Date: 09/27/16
Project No.: 11389.001 Checked By: J.ward Date: 09/27/16
Boring No.: LB-2 Depth (feet): 40.0

Sample No.: S-16

Soil Identification:  Brown sandy silt s(ML)

Moisture Content of Total Air - Dry Soil
Container No.: 724 Wt. of Air-Dry Soil + Cont. (Q) 0.00
Wt. of Air-Dried Soil + Cont.(g) 191.9 Wt. of Dry Soil + Cont. (9) 0.00
Wt. of Container (9) 77.3 Wt. of Container No.__ (Q) 1.00
Dry Wt. of Sail (9) 114.6 Moisture Content (%) 0.00
Container No. 724
After Wet Sieve Wt. of Dry Soil + Container (g) 134.6
Wt. of Container (9 77.3
Dry Wt. of Soil Retained on # 200 Sieve (g) 57.3
U. S. Sieve Size Cumu.lative Weight Percent Passing (%)
@in.) (mm.) Dry Soil Retained (g)
3" 75.0
11/2 37.5
3/4" 19.0
3/8" 9.5
#H4 4.75
#8 2.36 0.0 100.0
#16 1.18 1.0 99.1
#30 0.600 4.3 96.2
#50 0.300 17.4 84.8
#100 0.150 37.6 67.2
#200 0.075 54.6 52.4
PAN
GRAVEL: 0 %
SAND: 48 %
FINES: 52 %
GROUP SYMBOL: s(ML) Cu = D60/D10 =

Remarks:

Cc = (D30)2/(D60*D10) =




GRAVEL SAND FINES
COARSE | FINE COARSE |  MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0"  11/2"  3/4" 3/8" #4 #8 #16 #30  #50  #100  #200
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PARTICLE - SIZE (mm)
Project Name: Goleta Fire Station #10
] Boring No.: LB-2 Sample No.:  S-16
Project No.: 11389.001
= Depth (feet): 40.0 Soil Type : s(ML
. PARTICLE - SIZE Soil Identification: Brown sandy silt (ML)
Lelghton DISTRIBUTION
ASTM D 6913 GR:SA:FI : (%) 0 48 : 52 Sep-16

SALB-2,S-16 @ 40



Leighton

%

PARTICLE-SIZE ANALYSIS OF SOILS

ASTM D 422
Project Name: Goleta Fire Station #10 Tested By: G. Berdy Date:  09/27/16
Project No.:  11389.001 Data Input By: J. Ward Date:  09/29/16
Boring No.: LB-2
Sample No.:  S-17 Depth (feet): 42.5
Soil ldentification: Brown sandy lean clay s(CL)
(iiGravel 0 Soil Type Moisture Cpntent Moistqre Contgnt Hydrﬁfr:erter &
0) S-and 32 s(CL) of Totgloﬁw-Dry o; ag!,_r%n;t Sl((J)ll Wet Sieve ret.
% Fines 68 in #200 Sieve
Specific Gravity (Assumed) 2.70 Wt.of Air-Dry Soil + Cont.(g) 0.00 107.24
Correction for Specific Gravity 0.99 Dry Wt. of Soil + Cont. (g) 0.00 106.77 92.78
Wt.of Air-Dry Soil + Cont. (@) 293.35 Wt. of Container No.___ (g) 1.00 57.84 76.31
Wt. of Container 74.24 Moisture Content (%) 0.00 0.96
Dry Wt. of Soil (@) 219.11 Wt. of Dry Soil (@) 16.47
Coarse Sieve Sieve after Hydrometer & Wet Sieve
Cumulative Wt. Cumulative Wt.
U.S. Sieve Of Dry Soil % Passing U.S. Sieve Size Of Dry Soil % Passing % Total Sample
Retained (g) Retained (g)
3" 0.00 100.0 No. 10 0.00 100.0 99.8
15" 0.00 100.0 No. 16 0.28 99.4 99.3
3/4" 0.00 100.0 No. 30 0.70 98.6 98.4
3/8" 0.00 100.0 No. 50 2.85 94.3 94.1
No. 4 0.00 100.0 No. 100 8.15 83.6 83.4
No. 10 0.37 99.8 No. 200 15.83 68.1 68.0
Pan Pan
Hydrometer Wt. of Air-Dry Soil (g) 50.09 Wt. of Dry Soil (g) 49.61
Deflocculant 125 cc of 4% Solution
Date Time Elapésr(;(iin')l'ime Terr\:\;ztrz;ure (C:Zgrrnrstc:)tsil)tr? Hy(/;\rc(:umegter % Totgl/‘jample Sglila:e::ge
(°C) 152H Readings (mm)
27-Sep-16 9:46 0 8.0
9:48 2 21.5 8.0 33.0 49.9 0.0310
9:51 5 21.5 8.0 29.0 41.9 0.0201
10:01 15 21.5 8.0 25.0 33.9 0.0120
10:16 30 21.5 8.0 23.0 29.9 0.0086
10:46 60 21.6 8.0 21.5 26.9 0.0061
11:46 120 21.7 8.0 20.0 24.0 0.0044
13:56 250 22.2 8.0 18.0 20.0 0.0030
28-Sep-16 9:46 1440 20.8 8.0 16.5 17.0 0.0013

SA & Hyd LB-2, S-17 @ 42.5




GRAVEL SAND FINES
COARSE | FINE CRSE MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 11/2" 3/4" 3/8" #4 #8 #16 #30  #50  #100  #200
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PARTICLE - SIZE (mm)
Project Name: Goleta Fire Station #10
] Boring No.: LB-2 Sample No.:  S-17
Project No.: 11389.001
= Depth (feet): 42.5 Soil Type : s(CL
) PARTICLE - SIZE Soil Identification: Brown sandy lean clay s(CL)
Lelghton DISTRIBUTION
ASTM D 422 GR:SA:FI : (%20) 0O : 32 : 68 Sep-16

SA & Hyd LB-2, S-17 @ 42.5



of SOILS USING SIEVE ANALYSIS

~" PARTICLE-SIZE DISTRIBUTION (GRADATION)
% Leighton

ASTM D 6913

Project Name: Goleta Fire Station #10 Tested By:  S. Felter Date: 09/27/16
Project No.: 11389.001 Checked By: J.ward Date: 09/27/16
Boring No.: LB-2 Depth (feet): 52.5

Sample No.: S-21

Soil Identification:  Brown silty sand (SM)

Moisture Content of Total Air - Dry Soil
Container No.: 772 Wt. of Air-Dry Soil + Cont. (Q) 0.00
Wt. of Air-Dried Soil + Cont.(g) 430.1 Wt. of Dry Soil + Cont. (9) 0.00
Wt. of Container (9) 76.0 Wt. of Container No.__ (Q) 1.00
Dry Wt. of Sail (9) 354.1 Moisture Content (%) 0.00
Container No. 772
After Wet Sieve Wt. of Dry Soil + Container (g) 387.5
Wt. of Container (9 76.0
Dry Wt. of Soil Retained on # 200 Sieve (g) 311.5
U. S. Sieve Size Cumu.lative Weight Percent Passing (%)
(in.) (mm.) Dry Soil Retained (g)
3" 75.0
11/2 37.5
3/4" 19.0
3/8" 9.5
#H4 4.75
#8 2.36
#16 1.18 0.0 100.0
#30 0.600 0.4 99.9
#50 0.300 5.0 98.6
#100 0.150 215.8 39.1
#200 0.075 308.1 13.0
PAN
GRAVEL: 0 %
SAND: 87 %0
FINES: 13 %
GROUP SYMBOL: SM Cu = D60/D10 =

Remarks:

Cc = (D30)2/(D60*D10) =




GRAVEL SAND FINES
COARSE | FINE COARSE |  MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 11/2" 3/4" 3/8" #4 #8 #16 #30  #50  #100  #200
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PARTICLE - SIZE (mm)
Project Name: Goleta Fire Station #10
] Boring No.: LB-2 Sample No.: -2
Project No.: 11389.001
= Depth (feet): 52.5 Soil Type : SM
) PARTICLE - SIZE Soil Identification: Brown silty sand (SM)
Lelghton DISTRIBUTION
ASTM D 6913 GR:SA:FI : (%20) 0O : 87 : 13 Sep-16

SALB-2,S-21 @ 52.5



Leighton

%

PARTICLE-SIZE ANALYSIS OF SOILS

ASTM D 422
Project Name: Goleta Fire Station #10 Tested By: G. Berdy Date:  09/26/16
Project No.:  11389.001 Data Input By: J. Ward Date:  09/29/16
Boring No.: LB-7
Sample No.: B-1 Depth (feet): 0-5
Soil Identification: Dark brown clayey sand (SC)
% Gravel 10 Soil Type Moisture Content | Moisture Content Hvd Aftert &
% Sand 56 e of Totgl Air—Dry of Air.-Dry Soil W):etrgirz\?eerret.
% Fines 34 ol Passing #1014y 4200 sieve
Specific Gravity (Assumed) 2.70 Wt.of Air-Dry Soil + Cont.(g) 0.00 212.68
Correction for Specific Gravity 0.99 Dry Wt. of Soil + Cont. (g) 0.00 212.40 127.88
Wt.of Air-Dry Soil + Cont. (g) 1762.41 Wt. of Container No.___ (g) 1.00 69.13 82.65
Wt. of Container 230.72 Moisture Content (%) 0.00 0.20
Dry Wt. of Soil (@) 1531.69 Wt. of Dry Soil (@) 45.23
Coarse Sieve Sieve after Hydrometer & Wet Sieve
Cumulative Wt. Cumulative Wt.
U.S. Sieve Of Dry Soil % Passing U.S. Sieve Size Of Dry Soil % Passing % Total Sample
Retained (g) Retained (g)
3" 0.00 100.0 No. 10 0.00 100.0 86.7
15" 0.00 100.0 No. 16 1.44 98.1 85.0
3/4" 26.29 98.3 No. 30 3.59 95.2 82.5
3/8" 81.54 94.7 No. 50 9.46 87.2 75.6
No. 4 152.94 90.0 No. 100 34.40 53.6 46.5
No. 10 203.63 86.7 No. 200 44.64 39.8 34.5
Pan Pan
Hydrometer Wt. of Air-Dry Soil (g) 74.28 Wt. of Dry Soil (g) 74.14
Deflocculant 125 cc of 4% Solution
Date Time Elapésr(;(iin')l'ime Terr\:\;ztrz;ure (C:Zgrrnrstc:)tsil)tr? Hy(/;\rc(:umegter % Totgl/‘jample Sglila:e::ge
(°C) 152H Readings (mm)
26-Sep-16 9:30 0 8.0
9:32 2 20.9 8.0 31.0 26.7 0.0318
9:35 5 20.8 8.0 27.5 22.6 0.0207
9:45 15 20.9 8.0 24.0 18.6 0.0122
10:00 30 20.9 8.0 22.5 16.8 0.0087
10:30 60 21.0 8.0 20.5 14.5 0.0062
11:30 120 21.3 8.0 19.0 12.8 0.0044
13:40 250 22.3 8.0 17.5 11.0 0.0030
27-Sep-16 9:30 1440 20.4 8.0 16.0 9.3 0.0013

SA & Hyd LB-7,B-1 @ 0-5




GRAVEL SAND FINES
COARSE | FINE CRSE MEDIUM | FINE SILT | CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3.0" 11/2" 3/4" 3/8" #4 #8 #16 #30  #50  #100  #200
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PARTICLE - SIZE (mm)
Project Name: Goleta Fire Station #10
] Boring No.: LB-7 Sample No.: B-1
Project No.: 11389.001
= Depth (feet): 0-5 Soil Type : SC
) PARTICLE - SIZE Soil Identification: Dark brown clayey sand (SC)
Lelghton DISTRIBUTION
ASTM D 422 GR:SAFI : (%) 10 34 Sep-16

SA & Hyd LB-7, B-1 @ 0-5



DIRECT SHEAR TEST

Consolidated Drained - ASTM D 3080

-
g Leighton

Project Name: Goleta Fire Station #10 Tested By: G. Bathala Date:
Project No.: 11389.001 Checked By: J. Ward Date:
Boring No.: LB-4 Sample Type: Ring

Sample No.: R-6
Soil Identification:

Depth (ft.): 30.0
Yellowish brown silty, clayey sand (SC-SM)

09/25/16
09/27/16

Sample Diameter(in): 2.415 2.415 2.415
Sample Thickness(in.): 1.000 1.000 1.000
Weight of Sample + ring(gm): 185.27 186.72 192.76
Weight of Ring(gm): 45.51 41.66 45.16
Before Shearing

Weight of Wet Sample+Cont.(gm): 231.70 231.70 231.70
Weight of Dry Sample+Cont.(gm): 221.28 221.28 221.28
Weight of Container(gm): 57.27 57.27 57.27
Vertical Rdg.(in): Initial 0.2615 0.2811 0.0000
Vertical Rdg.(in): Final 0.2834 0.3203 -0.0473
After Shearing

Weight of Wet Sample+Cont.(gm): 204.98 217.66 213.06
Weight of Dry Sample+Cont.(gm): 184.19 198.98 194.30
Weight of Container(gm): 55.47 66.16 57.88
Specific Gravity (Assumed): 2.70 2.70 2.70
Water Density(pcf): 62.43 62.43 62.43

DS LB-4, R-6 @ 30
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Normal Stress (ksf)
Boring No. LB-4 Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample No.| R-6 Peak Shear Stress (kip/ft2) @ 0.905 W 1.811 A 3.436
Depth (ft) 30 Shear Stress @ End of Test (ksf) | O 0.802 O 1.569 A 3.222
Sample Type: Deformation Rate (in./min.) 0.0025 0.0025 0.0025
Ring Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%0) 6.35 6.35 6.35
Yellowish brown silty, clayey Dry Density (pcf) 109.3 113.4 115.4
sand (SC-SM) Saturation (%) 31.6 35.3 37.3
Soil Height Before Shearing (in.) 0.9781 0.9608 0.9527
Final Moisture Content (%) 16.2 14.1 13.8
Z 2 Project No.: 11389.001
. DIRECT SHEAR TEST RESULTS : .
Lelghton Consolidated Drained - ASTM D 3080 Goleta Fire Station #10
09-16

DS LB-4, R-6 @ 30
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Normal Stress (ksf)
Boring No. LB-4 Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample No.| R-6 Peak Shear Stress (kip/ft2) @ 0.905 M 1811 A 3.436
Depth (ft) 30 Shear Stress @ End of Test (ksf) | O 0.802 O 1.569 A 3.222
Sample Type: Ring Deformation Rate (in./min.) 0.0025 0.0025 0.0025
Soil Identification: Initial Sample Height (in.) 1.000 1.000 1.000
Yellowish brown silty, clayey Diameter (in.) 2.415 2.415 2.415
sand (SC-SM) Initial Moisture Content (%) 6.35 6.35 6.35
Strength Parameters Dry Density (pcf) 109.3 113.4 115.4
C (psf) ) Saturation (%) 31.6 35.3 37.3
Peak 92 40 Soil Height Before Shearing (in.) 0.9781 0.9608 0.9527
Ultimate 0 39 Final Moisture Content (%) 16.2 14.1 13.8
g > Project No.: 11389.001
Leighton DIRECT SHEAR TEST RESULTS Goleta Fire Station #10
Consolidated Drained - ASTM D 3080
09-16

DS LB-4, R-6 @ 30




DIRECT SHEAR TEST

Consolidated Drained - ASTM D 3080

-
g Leighton

Project Name: Goleta Fire Station #10 Tested By: G. Bathala Date:
Project No.: 11389.001 Checked By: J. Ward Date:
Boring No.: LB-5 Sample Type: Ring

Sample No.: R-5
Soil Identification:

Depth (ft.): 15.0
Brown silty, clayey sand (SC-SM)

09/25/16
09/27/16

Sample Diameter(in): 2.415 2.415 2.415
Sample Thickness(in.): 1.000 1.000 1.000
Weight of Sample + ring(gm): 185.71 184.36 193.05
Weight of Ring(gm): 46.14 44.56 43.74
Before Shearing

Weight of Wet Sample+Cont.(gm): 245.12 245,12 245.12
Weight of Dry Sample+Cont.(gm): 236.28 236.28 236.28
Weight of Container(gm): 76.24 76.24 76.24
Vertical Rdg.(in): Initial 0.2559 0.2074 0.0000
Vertical Rdg.(in): Final 0.2632 0.2216 -0.0133
After Shearing

Weight of Wet Sample+Cont.(gm): 226.67 205.60 216.07
Weight of Dry Sample+Cont.(gm): 205.01 186.77 194.37
Weight of Container(gm): 76.53 57.13 57.73
Specific Gravity (Assumed): 2.70 2.70 2.70
Water Density(pcf): 62.43 62.43 62.43

DS LB-5, R-5 @ 15



4.00
3.00 e e
) 1 MALA‘;;;;AA L o O O O S e e e
2
%]
A )
L 2.00
(D B
©
o -5-5-5-5-5-8-0-5-5-5-5-5-0-0-8-0- 5880
<
5 )
1.00
0.00 T r .
0.2 0.3
Horizontal Deformation (in.)
4.00
3.00 A
% ] A
=
%) |
2 2.00 ™
3 |
8 0
5 |
1.00 o
1 O
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Normal Stress (ksf)
Boring No. LB-5 Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample No.| R-5 Peak Shear Stress (kip/ft2) @ 1.034 W 2135 A 2.958
Depth (ft) 15 Shear Stress @ End of Test (ksf) | O 0.789 O 1.405 A 2,719
Sample Type: Deformation Rate (in./min.) 0.0025 0.0025 0.0025
Ring Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%0) 5.52 5.52 5.52
Brown silty, clayey sand (SC- Dry Density (pcf) 110.0 110.2 117.7
SM) Saturation (%) 28.0 28.1 34.5
Soil Height Before Shearing (in.) 0.9927 0.9858 0.9867
Final Moisture Content (%) 16.9 14.5 15.9
Z 2 Project No.: 11389.001
Leighton DIRECT SHEAR TEST RESULTS Goleta Fire Station #10
Consolidated Drained - ASTM D 3080
09-16

DS LB-5, R-5 @ 15
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Normal Stress (ksf)
Boring No. LB-5 Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample No.| R-5 Peak Shear Stress (kip/ft2) @ 1.034 M 2135 A 2.958
Depth (ft) 15 Shear Stress @ End of Test (ksf) | O 0.789 O 1.405 A 2,719
Sample Type: Ring Deformation Rate (in./min.) 0.0025 0.0025 0.0025
Soil Identification: Initial Sample Height (in.) 1.000 1.000 1.000
Brown silty, clayey sand (SC- Diameter (in.) 2.415 2.415 2.415
SM) Initial Moisture Content (%) 5.52 5.52 5.52
Strength Parameters Dry Density (pcf) 110.0 110.2 117.7
C (psf) ) Saturation (%) 28.0 28.1 34.5
Peak 623 31 Soil Height Before Shearing (in.) 0.9927 0.9858 0.9867
Ultimate 132 33 Final Moisture Content (%) 16.9 14.5 15.9
g > Project No.: 11389.001
Leighton DIRECT SHEAR TEST RESULTS Goleta Fire Station #10
Consolidated Drained - ASTM D 3080
09-16

DS LB-5, R-5 @ 15




DIRECT SHEAR TEST

Consolidated Undrained

-
g Leighton

Project Name: Goleta Fire Station #10 Tested By: G. Bathala Date:
Project No.: 11389.001 Checked By: J. Ward Date:
Boring No.: LB-5 Sample Type: Ring

Sample No.: R-9
Soil Identification:

Depth (ft.): 25.0
Brown poorly-graded sand with silt (SP-SM)

09/25/16
09/27/16

Sample Diameter(in): 2.415 2.415 2.415
Sample Thickness(in.): 1.000 1.000 1.000
Weight of Sample + ring(gm): 165.76 167.13 179.39
Weight of Ring(gm): 43.35 44.41 43.34
Before Shearing

Weight of Wet Sample+Cont.(gm): 206.81 206.81 206.81
Weight of Dry Sample+Cont.(gm): 202.49 202.49 202.49
Weight of Container(gm): 64.61 64.61 64.61
Vertical Rdg.(in): Initial 0.2528 0.2663 0.0000
Vertical Rdg.(in): Final 0.2678 0.3424 -0.0198
After Shearing

Weight of Wet Sample+Cont.(gm): 204.06 191.78 204.62
Weight of Dry Sample+Cont.(gm): 181.06 171.92 183.55
Weight of Container(gm): 69.14 57.91 58.20
Specific Gravity (Assumed): 2.70 2.70 2.70
Water Density(pcf): 62.43 62.43 62.43

DS LB-5, R-9 @ 25
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Normal Stress (ksf)
Boring No. LB-5 Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample No.| R-9 Peak Shear Stress (kip/ft2) @ 0.830 W 1.295 A 3.012
Depth (ft) 25 Shear Stress @ End of Test (ksf) | O 0.736 O 1.270 A 2.644
Sample Type: Deformation Rate (in./min.) 0.0500 0.0500 0.0500
Ring Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%0) 3.13 3.13 3.13
Brown poorly-graded sand Dry Density (pcf) 98.7 99.0 109.7
with silt (SP-SM) Saturation (%) 12.0 12.0 15.8
Soil Height Before Shearing (in.) 0.9850 0.9239 0.9802
Final Moisture Content (%) 20.6 17.4 16.8
Z 2 Project No.: 11389.001
Leighton DIRECT SHEAR TEST_RESULTS Goleta Fire Station #10
Consolidated Undrained
09-16

DS LB-5, R-9 @ 25




4.00
3.00 - -
E ] SEPETERSVC R ST 3
%]
A |
L 2.00
(D p
©
()
= ] R e bt et Lt
n
1.00 —
0.00
0.2 0.3
Horizontal Deformation (in.)
4.00
3.00
3
=
> l
o 2.00
= l
©
[}
g l
» 1.00 7
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Normal Stress (ksf)
Boring No. LB-5 Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample No.| R-9 Peak Shear Stress (kip/ft2) @ 0.830 M 1.295 A 3.012
Depth (ft) 25 Shear Stress @ End of Test (ksf) | O 0.736 O 1.270 A 2.644
Sample Type: Ring Deformation Rate (in./min.) 0.0500 0.0500 0.0500
Soil Identification: Initial Sample Height (in.) 1.000 1.000 1.000
Brown poorly-graded sand with Diameter (in.) 2.415 2.415 2.415
silt (SP-SM) Initial Moisture Content (%) 3.13 3.13 3.13
Strength Parameters Dry Density (pcf) 98.7 99.0 109.7
C (psf) ) Saturation (%) 12.0 12.0 15.8
Peak 0 36 Soil Height Before Shearing (in.) 0.9850 0.9239 0.9802
Ultimate 49 33 Final Moisture Content (%) 20.6 17.4 16.8
g > Project No.: 11389.001
Leighton DIRECT SHEAR TEST_RESULTS Goleta Fire Station #10
Consolidated Undrained
09-16

DS LB-5, R-9 @ 25




DIRECT SHEAR TEST

Consolidated Drained - ASTM D 3080

-
g Leighton

Project Name: Goleta Fire Station #10 Tested By: G. Bathala Date:
Project No.: 11389.001 Checked By: J. Ward Date:
Boring No.: LB-5 Sample Type: Ring

Sample No.: R-11
Soil Identification:

Depth (ft.): 35.0
Yellowish brown lean clay (CL)

09/26/16
09/28/16

Sample Diameter(in): 2.415 2.415 2.415
Sample Thickness(in.): 1.000 1.000 1.000
Weight of Sample + ring(gm): 180.71 186.57 190.36
Weight of Ring(gm): 43.74 43.28 44.68
Before Shearing

Weight of Wet Sample+Cont.(gm): 204.91 204.91 204.91
Weight of Dry Sample+Cont.(gm): 190.04 190.04 190.04
Weight of Container(gm): 37.59 37.59 37.59
Vertical Rdg.(in): Initial 0.0000 0.3110 0.0000
Vertical Rdg.(in): Final -0.0019 0.3246 -0.0180
After Shearing

Weight of Wet Sample+Cont.(gm): 216.58 212.50 220.55
Weight of Dry Sample+Cont.(gm): 190.88 182.18 193.75
Weight of Container(gm): 66.14 58.20 64.60
Specific Gravity (Assumed): 2.70 2.70 2.70
Water Density(pcf): 62.43 62.43 62.43

DS LB-5, R-11 @ 35
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Normal Stress (ksf)
Boring No. LB-5 Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample No. R-11 Peak Shear Stress (kip/ft2) @ 1.000 M 1.666 A 2.886
Depth (ft) 35 Shear Stress @ End of Test (ksf) | O 0.792 0 1.044 A 2.135
Sample Type: Deformation Rate (in./min.) 0.0017 0.0017 0.0017
Ring Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%0) 9.75 9.75 9.75
Yellowish brown lean clay Dry Density (pcf) 103.8 108.6 110.4
(CL) Saturation (%) 42.2 47.7 50.0
Soil Height Before Shearing (in.) 0.9981 0.9864 0.9820
Final Moisture Content (%) 20.6 24.5 20.8
Z 2 Project No.: 11389.001
Leighton DIRECT SHEAR TEST RESULTS Goleta Fire Station #10
Consolidated Drained - ASTM D 3080
09-16

DS LB-5, R-11 @ 35
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Normal Stress (ksf)
Boring No. LB-5 Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample No. R-11 Peak Shear Stress (kip/ft2) @ 1.000 M 1.666 A 2.886
Depth (ft) 35 Shear Stress @ End of Test (ksf) | O 0.792 0 1.044 A 2.135
Sample Type: Ring Deformation Rate (in./min.) 0.0017 0.0017 0.0017
Soil Identification: Initial Sample Height (in.) 1.000 1.000 1.000
Yellowish brown lean clay (CL) Diameter (in.) 2.415 2.415 2.415
Initial Moisture Content (%0) 9.75 9.75 9.75
Strength Parameters Dry Density (pcf) 103.8 108.6 110.4
C (psf) ) Saturation (%) 42.2 47.7 50.0
Peak 390 32 Soil Height Before Shearing (in.) 0.9981 0.9864 0.9820
Ultimate 247 25 Final Moisture Content (%) 20.6 24.5 20.8
g > Project No.: 11389.001
Leighton DIRECT SHEAR TEST RESULTS Goleta Fire Station #10
Consolidated Drained - ASTM D 3080
09-16

DS LB-5, R-11 @ 35




DIRECT SHEAR TEST

Consolidated Drained - ASTM D 3080

-
g Leighton

Project Name: Goleta Fire Station #10 Tested By: G. Bathala Date:
Project No.: 11389.001 Checked By: J. Ward Date:
Boring No.: LB-7 Sample Type: 90% Remold

Sample No.: B-1
Soil Identification:

Depth (ft.): 0-5
Dark brown clayey sand (SC)

09/26/16
09/28/16

Sample Diameter(in): 2.415 2.415 2.415
Sample Thickness(in.): 1.000 1.000 1.000
Weight of Sample + ring(gm): 193.28 193.13 193.33
Weight of Ring(gm): 43.20 42.94 43.22
Before Shearing

Weight of Wet Sample+Cont.(gm): 246.30 246.30 246.30
Weight of Dry Sample+Cont.(gm): 228.69 228.69 228.69
Weight of Container(gm): 38.80 38.80 38.80
Vertical Rdg.(in): Initial 0.0000 0.2933 0.2615
Vertical Rdg.(in): Final -0.0059 0.3055 0.2808
After Shearing

Weight of Wet Sample+Cont.(gm): 214.20 226.42 214.15
Weight of Dry Sample+Cont.(gm): 193.81 205.85 194.68
Weight of Container(gm): 57.90 69.13 58.64
Specific Gravity (Assumed): 2.70 2.70 2.70
Water Density(pcf): 62.43 62.43 62.43

DS LB-7,B-1@ 0-5
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Normal Stress (ksf)
Boring No. LB-7 Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample No. B-1 Peak Shear Stress (kip/ft2) @ 0.997 M 1.368 A 2.867
Depth (ft) 0-5 Shear Stress @ End of Test (ksf) | O 0.657 [ 1.368 A 2.694
Sample Type: Deformation Rate (in./min.) 0.0025 0.0025 0.0025
90% Remold Ir?mal Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Soil Identification: Initial Moisture Content (%0) 9.27 9.27 9.27
Dark brown clayey sand (SC) Dry Density (pcf) 114.2 114.3 114.2
Saturation (%) 52.6 52.8 52.7
Soil Height Before Shearing (in.) 0.9941 0.9878 0.9807
Final Moisture Content (%) 15.0 15.0 14.3
Z 2 Project No.: 11389.001
Leighton DIRECT SHEAR TEST RESULTS Goleta Fire Station #10
Consolidated Drained - ASTM D 3080
09-16

DS LB-7,B-1@ 0-5
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Normal Stress (ksf)
Boring No. LB-7 Normal Stress (kip/ft2) 1.000 2.000 4.000
Sample No. B-1 Peak Shear Stress (kip/ft2) @ 0.997 M 1.368 A 2.867
Depth (ft) 0-5 Shear Stress @ End of Test (ksf) | O 0.657 [ 1.368 A 2.694
Sample Type: 90% Remold Deformation Rate (in./min.) 0.0025 0.0025 0.0025
Soil Identification: Initial Sample Height (in.) 1.000 1.000 1.000
Dark brown clayey sand (SC) Diameter (in.) 2.415 2.415 2.415
Initial Moisture Content (%0) 9.27 9.27 9.27
Strength Parameters Dry Density (pcf) 114.2 114.3 114.2
C (psf) ) Saturation (%) 52.6 52.8 52.7
Peak 248 33 Soil Height Before Shearing (in.) 0.9941 0.9878 0.9807
Ultimate 0 34 Final Moisture Content (%) 15.0 15.0 14.3
g > Project No.: 11389.001
Leighton DIRECT SHEAR TEST RESULTS Goleta Fire Station #10
Consolidated Drained - ASTM D 3080
09-16

DS LB-7,B-1@ 0-5
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% Leighton

ONE-DIMENSIONAL CONSOLIDATION
PROPERTIES of SOILS

ASTM D 2435
Project Name: Goleta Fire Station #10 Tested By: G. Bathala Date: 09/21/16
Project No.: 11389.001 Checked By: J. Ward Date: 09/28/16
Boring No.: LB-5 Depth (ft.): 10.0
Sample No.: R-3 Sample Type: Ring
Soil ldentification: Yellowish brown poorly-graded sand with silt (SP-SM)
Sample Diameter (in.): 2.415 0620
Sample Thickness (in.): 1.000 0610 Jlnjuﬁ?\e_‘vm
Weight of Sample + ring (g): 175.18 O\*\ P Tap water
Weight of Ring (g): 45.58 0,600 ] B 1
Height after consol. (in.): 0.9596 T B
Before Test | \T
Wt. of Wet Sample+Cont. (g):  228.11 0-590 1
Wt. of Dry Sample+Cont. (g): = 223.41 ]
Weight of Container (g): 57.95 o 0-580
Initial Moisture Content (%) 2.8 § 0570
Initial Dry Density (pcf) 104.8 S N
Initial Saturation (%): 13 g \.\
Initial Vertical Reading (in.) 0.1633 0.560 1 N
After Test 1 \
Wt. of Wet Sample+Cont. (g):  229.16 0550 7 ‘.\
Wt. of Dry Sample+Cont. (g): = 208.33 ] o |
Weight of Container (g): 37.33 0.540 T —
Final Moisture Content (%) 16.61 \*~~~-_A
Final Dry Density (pcf): 108.7 0.530
Final Saturation (%): 81 1
Final Vertical Reading (in.) 0.2042 0.520
Specific Gravity (assumed): 2.70 010 100 1000 100
. Pressure, p (ksf)
Water Density (pcf): 62.43
Pressure Final | Apparent Load Deformation .. Corrected Time Readings
(p) Re.’.slding Thic.kness Compliance | % of Sample Ratio Qeforma- Square )
(ksf) (@in.) (@in.) (%) Thickness tion (%) Date Time .Elapset.j Root of DlaI.Rdgs.
Time (min) Time (in.)
0.10 | 0.1637 | 0.9996 0.00 0.04 0.608 0.04
0.25 | 0.1647 | 0.9986 0.01 0.14 0.606 0.13
0.50 | 0.1666 0.9967 0.02 0.33 0.603 0.31
1.20 | 0.1705 0.9929 0.04 0.71 0.597 0.67
1.20 | 0.1811 0.9822 0.04 1.78 0.580 1.74
2.00 | 0.1852 0.9782 0.06 2.19 0.574 2.13
4.00 | 0.1929 0.9704 0.10 2.96 0.562 2.86
8.00 | 0.2023 0.9611 0.15 3.90 0.548 3.75
16.00 | 0.2130 0.9503 0.22 4.97 0.532 4.75
4.00 | 0.2103 @ 0.9530 0.14 4.70 0.535 4.56
1.00 | 0.2072 0.9562 0.08 4.38 0.539 4.30
0.25 | 0.2042 0.9591 0.05 4.09 0.543 4.04

Consol LB-5, R-3 @ 10




Time Readings

Leighton

ASTM D 2435

ONE-DIMENSIONAL CONSOLIDATION
PROPERTIES of SOILS

Goleta Fire Station #10
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Pressure, p (ksf)
: Moisture . . . Degree of
Borin Sample Depth
g p p Content (%) Dry Density (pcf) Void Ratio Saturation (%)
No. No. (ft.)
Initial Final Initial Final Initial Final Initial Final
LB-5 R-3 10 2.8 |16.6 104.8 108.7 0.608 0.543 | 13 81
Soil Identification:  Yellowish brown poorly-graded sand with silt (SP-SM)
@, Project No.: 11389.001

09-16




ONE-DIMENSIONAL CONSOLIDATION

~
% Leighton PROPERTIES of SOILS
ASTM D 2435
Project Name: Goleta Fire Station #10 Tested By: G. Bathala Date: 09/21/16
Project No.: 11389.001 Checked By: J. Ward Date: 09/29/16
Boring No.: LB-6 Depth (ft.): 10.0
Sample No.: R-3 Sample Type: Ring
Soil ldentification: Brown lean clay'stone' (CL)
Sample Diameter (in.): 2.415 05407
Sample Thickness (in.): 1.000
Weight of Sample + ring (g): | 201.49 0.520 1 at
Weight of Ring (g): 42.35
Height after consol. (in.): 1.0666
Before Test 0.500
Wt. of Wet Sample+Cont. (g): 250.27
Wt. of Dry Sample+Cont. (g): = 230.40
Weight of Container (g): 67.24 | o g4g0 |
Initial Moisture Content (%) 12.2 § ]
Initial Dry Density (pcf) 118.0 o \ AN
Initial Saturation (%): 77 g 0.460 N \'\
Initial Vertical Reading (in.) 0.1005 \
After Test \
Wt. of Wet Sample+Cont. (g): = 377.21 0.440 Inundate with | N \\
Wt. of Dry Sample+Cont. (g): = 347.73 Tap water \.\\
Weight of Container (g): 169.53 9\* \\
Final Moisture Content (%) 21.70 0.420 \
Final Dry Density (pcf): 105.9 TTe \
Final Saturation (%): 99 ]
Final Vertical Reading (in.) 0.0347 0.400
Specific Gravity (assumed): 2.70 010 100 1000 100
. Pressure, p (ksf)
Water Density (pcf): 62.43
Pressure Final | Apparent Load Deformation .. Corrected Time Readings
(p) Re.’.slding Thic.kness Compliance | % of Sample Ratio Qeforma- Square )
(ksf) (@in.) (@in.) (%) Thickness tion (%) Date Time Elapsed Root of Dial Rdgs.
Time (Min) | 1ine (in.)
0.10 | 0.1015 | 0.9990 0.00 0.10 0.427 0.10
0.25 | 0.1037 | 0.9968 0.01 0.32 0.424 0.31
0.50 | 0.1085 | 0.9920 0.05 0.80 0.418 0.75
1.20 | 0.1128 0.9877 0.09 1.23 0.412 1.14
1.20 | 0.0718 1.0288 0.09 -2.88 0.471 -2.97
2.00 | 0.0719 | 1.0286 0.13 -2.86 0.471 -2.99
4.00 | 0.0798 1.0207 0.21 -2.07 0.461 -2.28
8.00 | 0.0967 | 1.0038 0.33 -0.38 0.439 -0.71
16.00 | 0.1202 0.9804 0.52 1.96 0.408 1.44
4.00 | 0.0976 1.0030 0.25 -0.30 0.436 -0.55
1.00 0.0751 1.0254 0.14 -2.54 0.467 -2.68
0.25 | 0.0347 | 1.0658 0.08 -6.58 0.524 -6.66

Consol LB-6, R-3 @ 10




Time Readings

Leighton

ONE-DIMENSIONAL CONSOLIDATION

PROPERTIES of SOILS
ASTM D 2435

Goleta Fire Station #10

0.0000 0.0000
0.1000
0.2000
~— 0.2000
=
o 0.3000
£ 0.4000
ks
S 0.4000
a4
T 0.5000 0.6000
a
.5 0.6000
g 0.7000 0-8000
S
@ 0.8000
(a] 1.0000
0.9000
1.0000 1.2000
01 1.0 0.0 10.0
Log of Time (min.) Square Root of Time (min.2)
-8.00
-7.00 |
-6.00 1
-5.00 1
o -4
S 00
5
2 -3.00 *—
: ™~
S -2.00 ] AN \\
w“— : N
© N N
a ]
-1.00
Inundate with
] Tap water N
0.00
T ™~ \\ \\\
- ~\g N
1.00 ~2g ™
2.00
0.10 1.00 10.00 100.00
Pressure, p (ksf)
: Moisture . . . Degree of
Borin Sample Depth
g p p Content (%) Dry Density (pcf) Void Ratio Saturation (%)
No. No. (ft.)
Initial Final Initial Final Initial Final Initial Final
LB-6 R-3 10 12.2 1 21.7 118.0 105.9 0.429 0.524 | 77 99
Soil Identification:  Brown lean clay'stone' (CL)
@, Project No.: 11389.001

09-16
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EXPANSION INDEX of SOILS

Leighton ASTM D 4829
Project Name: Goleta Fire Station #10 Tested By: S. Felter Date:  09/27/16
Project No.: 11389.001 Checked By: J. Ward Date:  09/28/16
Boring No.: LB-7 Depth (ft.): 0-5
Sample No.: B-1
Soil Identification:  Dark brown clayey sand (SC)
Dry Wt. of Soil + Cont. (9) 1000.00
Wt. of Container No. (9) 0.00
Dry Wt. of Soil (9) 1000.00
Weight Soil Retained on #4 Sieve 0.00
Percent Passing # 4 100.00
MOLDED SPECIMEN Before Test After Test
Specimen Diameter (in) 4.01 4.01
Specimen Height (in.) 1.0000 1.0060
Wt. Comp. Soil + Mold () 604.10 423.81
Wt. of Mold (9) 201.50 0.00
Specific Gravity (Assumed) 2.70 2.70
Container No. O O
Wet Wt. of Soil + Cont. (g) 808.60 625.31
Dry Wt. of Soil + Cont. (@) 738.50 569.13
Wt. of Container (9) 0.00 201.50
Moisture Content (%) 9.49 15.28
Wet Density (pcf) 121.4 127.1
Dry Density (pcf) 110.9 110.2
Void Ratio 0.520 0.529
Total Porosity 0.342 0.346
Pore Volume (cc) 70.8 72.1
Degree of Saturation (%) [ S meas] 49.3 77.9

SPECIMEN INUNDATION in distilled water for the period of 24 h or expansion rate < 0.0002 in./h
i . Elapsed Time Dial Readings
Date Time Pressure (psi) (min)) (in)
09/27/16 10:40 1.0 0 0.1690
09/27/16 10:50 1.0 10 0.1690
Add Distilled Water to the Specimen
09/27/16 14:10 1.0 200 0.1750
09/28/16 6:34 1.0 1184 0.1750
09/28/16 8:25 1.0 1295 0.1750
Expansion Index (El meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 6
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ATTERBERG LIMITS

ASTM D 4318
Project Name: Goleta Fire Station #10 Tested By: A. Santos Date: 09/26/16
Project No. : 11389.001 Input By: J. Ward Date: 09/27/16
Boring No.: LB-2 Checked By: J. Ward
Sample No.: S-2 Depth (ft.) 5.0
Soil Identification: Brown lean clay (CL)
TEST PLASTIC LIMIT LIQUID LIMIT
NO. 1 2 1 2 3 4
Number of Blows [N] 30 24 19
Wet Wt. of Soil + Cont. () 10.60 10.28 22.12 21.01 23.87
Dry Wt. of Soil + Cont. (@) 9.25 8.99 16.27 15.33 17.27
Wt. of Container (9) 1.02 1.08 1.09 1.07 1.06
Moisture Content (%) [Wn] 16.40 16.31 38.54 39.83 40.72
60
Liquid Limit 40 For classification of fine- /
grained soils and fine-
Plastic Limit 16 50 grained fraction of coarse-
grained soils
Plasticity Index 24 = 40 | CH or OH
~ "A" Line
Classification CL 3
£ 30
>
S L
Pl at "A" - Line = 0.73(LL-20) Z 20 CL or OL
o
One - Point Liquid Limit Calculation
0121 101 MH or OH
LL =Wn(N/25) : /  cm ML or OL
0 ‘ ‘ ‘ . . : ‘ ‘
0 10 20 30 40 50 60 70 80 90 100
PROCEDURES USED Liquid Limit (LL)
42
Wet Preparation
Multipoint - Wet
41
X | Dry Preparation - .
o S
Multipoint - Dry =
g
S 40
X | Procedure A © °
Multipoint Test =
°
=
39
Procedure B
One-point Test 'Y
38
10 20 25 30 40 50 60 70 80 90 100

Number of Blows
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Project Name:
Project No.:
Boring No.:
Sample No.:

Soil Identification:

MODIFIED PROCTOR COMPACTION TEST
ASTM D 1557

Goleta Fire Station #10 Tested By: O. Figueroa Date: 09/23/16
11389.001 Input By:  J. Ward Date:  09/26/16
LB-7 Depth (ft.): 0-5

B-1

Dark brown clayey sand (SC)

Note: Corrected dry density calculation assumes specific gravity of 2.70 and moisture
content of 1.0% for oversize particles

LL,PL,PI

Preparation X[ Moist Scalp Fraction (%) Rammer Weight (Ib.) = 10.0
Method: Dry #3/4 Height of Drop (in.) = 18.0
Compaction X | Mechanical Ram #3/8
Method Manual Ram #4 10.0 Mold Volume (ft3) 0.03330
TEST NO. 1 2 3 4 5 6
Wt. Compacted Soil + Mold (g) 3835 3930 3876
Weight of Mold 9 1829 1829 1829
Net Weight of Soil (9) 2006 2101 2047
Wet Weight of Soil + Cont. (Q) 416.0 430.1 446.3
Dry Weight of Soil + Cont. (Q) 389.6 394.2 400.6
Weight of Container (9) 38.8 38.9 38.6
Moisture Content (%) 7.53 10.10 12.62
Wet Density (pcf) 132.8 139.1 135.5
Dry Density (pcf) 123.5 126.3 120.3
Maximum Dry Density (pcf) 126.5 Optimum Moisture Content (%0)
Corrected Dry Density (pcf) 129.5 Corrected Moisture Content (%6)
[X] Procedure A 130.0 \
Soil Passing No. 4 (4.75 mm) Sieve |~ SP.GR.=265
Mold : 4 in. (101.6 mm) diameter \ - SP.GR.=270
Layers : 5 (Five) \ SP.GR.=2.75
Blows per layer : 25 (twenty-five) \ \ i}
May be used if +#4 is 20% or less / ™\ \ \
125.0
[] Procedure B / \ \
Soil Passing 3/8 in. (9.5 mm) Sieve ‘ \ \
Mold : 4 in. (101.6 mm) diameter \
Layers : 5 (Five) % \ \
Blows per layer : 25 (twenty-five) 2 \ \ \
Use if +#4 is >20% and +3/8 in. is > ‘ \
20% or less ‘5 120.0 \
c
[] Procedurec a \ \
Soil Passing 3/4 in. (19.0 mm) Sieve > \
Mold : 6 in. (152.4 mm) diameter O
Layers: 5 (Five) \
Blows per layer : 56 (fifty-six) \ \
Use if +3/8 in. is >20% and +% in. 115.0 i\
is <30% \
Particle-Size Distribution: \
[ 10:56:34 | \
GR:SA:FI \
Atterberg Limits: 110.0
2

0.0 5.0 10.0 15.0
Moisture Content (%)

MXLB-7,B-1 @ 0-5
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PROJECT NAME:

Goleta Fire Station #10

R-VALUE TEST RESULTS

DOT CA Test 301

PROJECT NUMBER:

11389.001

BORING NUMBER: LB-6 DEPTH (FT.):
SAMPLE NUMBER: B-1 TECHNICIAN: S. Felter
SAMPLE DESCRIPTION: Brown silty sand (SM) DATE COMPLETED: 9/28/2016
TEST SPECIMEN a b c
MOISTURE AT COMPACTION % 11.8 12.2 12.7
HEIGHT OF SAMPLE, Inches 2.52 2.52 2.62
DRY DENSITY, pcf 119.9 119.3 118.1
COMPACTOR PRESSURE, psi 350 310 280
EXUDATION PRESSURE, psi 457 338 236
EXPANSION, Inches x 10exp-4 39 31 27
STABILITY Ph 2,000 Ibs (160 psi) 28 32 35
TURNS DISPLACEMENT 4.47 4.52 4.61
R-VALUE UNCORRECTED 73 69 66
R-VALUE CORRECTED 73 69 68
DESIGN CALCULATION DATA a b c
GRAVEL EQUIVALENT FACTOR 1.0 1.0 1.0
TRAFFIC INDEX 5.0 5.0 5.0
STABILOMETER THICKNESS, ft. 0.43 0.50 0.51
EXPANSION PRESSURE THICKNESS, ft. 1.30 1.03 0.90

EXPANSION PRESSURE CHART
4.00

3.50

3.00

2.50

2.00

1.50

1.00

COVER THICKNESS BY STABILOMETER in feet

0.50 =

0.00

0.00 050 100 150 200 250 300 350

COVER THICKNESS BY EXPANSION in feet

R-VALUE BY EXPANSION: 64

4.00

R-VALUE BY EXUDATION: 68

EQUILIBRIUM R-VALUE: 64

R-VALUE

90

EXUDATION PRESSURE CHART
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9.
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10
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TESTS for SULFATE CONTENT
CHLORIDE CONTENT and pH of SOILS

Project Name:  Goleta Fire Station #10 Tested By : G. Berdy Date: 09/23/16
Project No. : 11389.001 Data Input By: J. Ward Date: 09/28/16
Boring No. LB-1
Sample No. B-1
Sample Depth (ft) 0-7

Soil Identification:

Brown s(ML)

Wet Weight of Soil + Container (Q) 207.93
Dry Weight of Soil + Container (g) 197.89
Weight of Container (Q) 57.46
Moisture Content (%) 7.15

Weight of Soaked Soil () 100.67

SULFATE CONTENT, DOT California Test 417, Part 11

Beaker No. 92
Crucible No. 6
Furnace Temperature (°C) 860
Time In / Time Out 11:00/11:45
Duration of Combustion (min) 45
Wt. of Crucible + Residue (g) 23.3579
Wt. of Crucible (g) 23.3483
Wt. of Residue (Q) (A) 0.0096
PPM of Sulfate (A) x 41150 395.04
PPM of Sulfate, Dry Weight Basis 425
CHLORIDE CONTENT, DOT California Test 422
ml of Extract For Titration (B) 15
ml of AgNO3 Soln. Used in Titration (C) 1.8
PPM of Chloride (C -0.2) * 100 * 30/ B 320
PPM of Chloride, Dry Wt. Basis 345
pH TEST, DOT California Test 643
pH Value 6.62
Temperature °C 20.5
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Project Name: Goleta Fire Station #10

Project No. : 11389.001
Boring No.: LB-1
Sample No. : B-1

Soil Identification:* Brown s(ML)

SOIL RESISTIVITY TEST
DOT CA TEST 643

Tested By : G. Berdy Date: 09/27/16
Data Input By: J. Ward  Date: 09/28/16
Depth (ft.) : 0-7

*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 US Standard Sieve before resistivity

testing. Therefore, this test method may not be representative for coarser materials.

Specimen Water miﬁﬁg Resistance Soil
P Added (ml) Reading Resistivity
No. (Wa) Content (ohm) (ohm-cm)

(MC)

1 20 23.63 1200 1200

2 30 31.86 1100 1100

3 40 40.10 1000 1000

4 50 48.34 1000 1000

5 60 56.58 1100 1100

Moisture Content (%) (MCi) 7.15
Wet Wt. of Soil + Cont. (g) 207.93
Dry Wt. of Soil + Cont. (g) 197.89
Wt. of Container  (Q) 57.46
Container No.
Initial Soil Wt. (g) (Wt) 130.06
Box Constant 1.000
MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100

Sulfate Content
(ppm)

Moisture Content
(%)

Min. Resistivity
(ohm-cm)

Chloride Content Soil pH

(ppm) pH  Temp. (°C)

DOT CA Test 643 DOT CA Test 417 Part 11

988 44.2 425

DOT CA Test 422 DOT CA Test 643

345 6.62 20.5

1250

1200 L

1150 N

cm)
yd

=
[N
o
o

N\
1050 <

1000

Soil Resistivity (ohm

950

900

20.0 25.0 30.0 35.0 40.0

45.0 50.0 55.0 60.0

Moisture Content (%)
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TESTS for SULFATE CONTENT
CHLORIDE CONTENT and pH of SOILS

Project Name:  Goleta Fire Station #10 Tested By : G. Berdy Date: 09/23/16
Project No. : 11389.001 Data Input By: J. Ward Date: 09/28/16

Boring No. LB-6

Sample No. B-1

Sample Depth (ft) 0-5

Soil Identification: Brown SM

Wet Weight of Soil + Container (g)

Dry Weight of Soil + Container (g)

Weight of Container (g)

Moisture Content (%) N/A

Weight of Soaked Soil (g)

SULFATE CONTENT, DOT California Test 417, Part 11

Beaker No.

Crucible No.

Furnace Temperature (°C)

Time In / Time Out

Duration of Combustion (min)

Wt. of Crucible + Residue (g)

Wt. of Crucible ()

Wt. of Residue (Q) (A)

PPM of Sulfate (A) x 41150

PPM of Sulfate, Dry Weight Basis

N/A

CHLORIDE CONTENT, DOT California Test 422

ml of Extract For Titration (B)

ml of AgNO3 Soln. Used in Titration (C)

PPM of Chloride (C -0.2) * 100 * 30/ B

PPM of Chloride, Dry Wt. Basis N/A
pH TEST, DOT California Test 643

pH Value 7.07

Temperature °C 20.5
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Design Maps Summary Report Page 1 of 2

=2SGS Design Maps Summary Report

User-Specified Input

Report Title Goleta Fire Station
Thu July 28, 2016 22:12:56 UTC

Building Code Reference Document ASCE 7-10 Standard
(which utilizes USGS hazard data available in 2008)

Site Coordinates 34.43136°N, 119.90555°W
Site Soil Classification Site Class D - “Stiff Soil”

Risk Category IV (e.g. essential facilities)

USGS-Provided Output

Ss
S,

2.891 g Sus
1.030 g Swm1

2.891 g Sos
1.545 g So1

1.928 g
1.030 g

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the 2009 NEHRP” building code reference document.

MCEa Response Spectrurn Design Response Spectrum
2207
290+ 200+
2614 1.20 4
2,32+ 1.60 +
2024 1.40 4
- -
B 174 o 1.204
1] i ] i
B 145 8 100
1.16 4 0.20
0.87 4+ 0.60 +
0.58 + 0.40 4
0.29 4+ 0.20 4+
0.00 t t t + t t t + + | 0.00 t t t t t t y t t |
0.00 0.20 0.40 0.60 0.20 1.00 1.20 1.40 1.60 1,20 2.00 0.00 0.20 0.40 0.60 0.20 1.00 1.20 1.40 1.60 1.80 2.00
Period, T (sec) Period, T (sec)

For PGA, T., Css, and Cy, values, please view the detailed report.

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&Ilatitu... 7/28/2016
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Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&Ilatitu... 7/28/2016



Design Maps Detailed Report

2ZUSGS Design Maps Detailed Report
ASCE 7-10 Standard (34.43136°N, 119.90555°W)

Site Class D - “Stiff Soil”, Risk Category IV (e.g. essential facilities)

Section 11.4.1 — Mapped Acceleration Parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain Ss) and
1.3 (to obtain S,). Maps in the 2010 ASCE-7 Standard are provided for Site Class B.
Adjustments for other Site Classes are made, as needed, in Section 11.4.3.

From Figure 22-1"" Ss=2.891g
From Figure 22-2™ S, =1.030g

Section 11.4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class D, based on the site soil properties in
accordance with Chapter 20.

Table 20.3-1 Site Classification

Page 1 of 6

Site Class Vs N or N., S.

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the characteristics:

e Plasticity index PI > 20,
e Moisture content w = 40%, and
e Undrained shear strength s, < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ft/s = 0.3048 m/s 1Ib/ft2 = 0.0479 kN/m?2

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=...

7/28/2016



Design Maps Detailed Report Page 2 of 6

Section 11.4.3 — Site Coefficients and Risk-Targeted Maximum Considered Earthquake

Table 11.4-1: Site Coefficient F,

Site Class Mapped MCE , Spectral Response Acceleration Parameter at Short Period

Ss < 0.25 Ss = 0.50 Ss =0.75 Ss = 1.00 Ss > 1.25
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of Ss

For Site Class = D and Ss = 2.891 g, F. = 1.000

Table 11.4-2: Site Coefficient F,

Site Class Mapped MCE ; Spectral Response Acceleration Parameter at 1-s Period
S, £0.10 S, =0.20 S, =0.30 S, =0.40 S, 2 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class =D and S, = 1.030 g, F, = 1.500

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=... 7/28/2016
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Equation (11.4-1): Sws = F.Ss = 1.000 x 2.891 = 2.891 g
Equation (11.4-2): Sw = F.S, = 1.500 x 1.030 = 1.545 g

Section 11.4.4 — Design Spectral Acceleration Parameters
Equation (11.4-3): Sps = %3 Sws = %4 x 2.891 = 1.928 g
Equation (11.4-4): So: =% Swm =% x 1.545 =1.030g

Section 11.4.5 — Design Response Spectrum
From Figure 22-12" T. = 8 seconds

Figure 11.4-1: Design Response Spectrum
T<T,:S,=5,(04+06T/T,)
Soe=1.928|- T,sTsT,:S =S,
2 T,<TST,:S,=S,/T
/)] |
§ | T>T,:8,=S,T/T?
B |
-u L
1] |
s |
< l
v Sp=1.030 - c-eccooeen PO
: | ]
=] ' |
n | 1
v | !
ﬂ L i
I | ! :
g | : '
a - . '
7] : : [
To= 0.107 Ts — 053 1.000
Period, T (sec)
http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=... 7/28/2016
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Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCE:) Response
Spectrum

The MCE: Response Spectrum is determined by multiplying the design response spectrum above by
1.5.

Sus = 2.891

Sy, = 1.545

Spectral Response Acceleration, Sa (g)

Ty=10.107 Ts=0.534 1.000

Period, T (sec)

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=... 7/28/2016
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Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic
Design Categories D through F

From Figure 22-7™ PGA = 1.186
Equation (11.8-1): PGA. = FoesPGA = 1.000 x 1.186 = 1.186 g

Table 11.8-1: Site Coefficient Fpea

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA
Class
PGA < PGA = PGA = PGA = PGA >
0.10 0.20 0.30 0.40 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of PGA

For Site Class = D and PGA = 1.186 g, F... = 1.000

Section 21.2.1.1 — Method 1 (from Chapter 21 - Site-Specific Ground Motion Procedures
for Seismic Design)

From Figure 22-17" Crs = 0.859
From Figure 22-18' C: = 0.864

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=... 7/28/2016
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Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

VALUE OF Sps

RISK CATEGORY

I orII III IV
Sos < 0.167g A A A
0.167g < S, < 0.33g B B C
0.33g < Sy < 0.50g C C D
0.50g < Sis D D D

For Risk Category = IV and S,s = 1.928 g, Seismic Design Category = D

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S,
I or IT III IV
So: < 0.067g A A A
0.067g < S,, < 0.133g B B C
0.133g < S, < 0.20g C C D
0.20g < S,, D D D

For Risk Category = IV and S,; = 1.030 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for

buildings in Risk Categories I, II, and III, and F for those in Risk Category 1V, irrespective

of the above.

Seismic Design Category = “the more severe design category in accordance with
Table 11.6-1 0or 11.6-2" = F

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category.

Page 6 of 6
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2ZUSGS Design Maps Detailed Report
ASCE 7-10 Standard (34.43136°N, 119.90555°W)

Site Class D - “Stiff Soil”, Risk Category IV (e.g. essential facilities)

Section 11.4.1 — Mapped Acceleration Parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain Ss) and
1.3 (to obtain S,). Maps in the 2010 ASCE-7 Standard are provided for Site Class B.
Adjustments for other Site Classes are made, as needed, in Section 11.4.3.

From Figure 22-1"" Ss=2.891g
From Figure 22-2™ S, =1.030g

Section 11.4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class D, based on the site soil properties in
accordance with Chapter 20.

Table 20.3-1 Site Classification

Page 1 of 6

Site Class Vs N or N., S.

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the characteristics:

e Plasticity index PI > 20,
e Moisture content w = 40%, and
e Undrained shear strength s, < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ft/s = 0.3048 m/s 1Ib/ft2 = 0.0479 kN/m?2

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=...

8/11/2016
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Section 11.4.3 — Site Coefficients and Risk-Targeted Maximum Considered Earthquake

Table 11.4-1: Site Coefficient F,

Site Class Mapped MCE , Spectral Response Acceleration Parameter at Short Period

Ss < 0.25 Ss = 0.50 Ss =0.75 Ss = 1.00 Ss > 1.25
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of Ss

For Site Class = D and Ss = 2.891 g, F. = 1.000

Table 11.4-2: Site Coefficient F,

Site Class Mapped MCE ; Spectral Response Acceleration Parameter at 1-s Period
S, £0.10 S, =0.20 S, =0.30 S, =0.40 S, 2 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class =D and S, = 1.030 g, F, = 1.500

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=... 8/11/2016
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Equation (11.4-1): Sws = F.Ss = 1.000 x 2.891 = 2.891 g
Equation (11.4-2): Sw = F.S, = 1.500 x 1.030 = 1.545 g

Section 11.4.4 — Design Spectral Acceleration Parameters
Equation (11.4-3): Sps = %3 Sws = %4 x 2.891 = 1.928 g
Equation (11.4-4): So: =% Swm =% x 1.545 =1.030g

Section 11.4.5 — Design Response Spectrum
From Figure 22-12" T. = 8 seconds

Figure 11.4-1: Design Response Spectrum
T<T,:S,=5,(04+06T/T,)
Soe=1.928|- T,sTsT,:S =S,
2 T,<TST,:S,=S,/T
1] |
§ | T>T,:8,=5,T /T
B |
-u L
1] |
3 |
< l
v Sp = 1.030 - c-eccmoounen pommmmaaaad
: ' ]
=] ' |
n | 1
v l !
-3 | |
I ! l :
g | : '
a - . '
7] : : [
To= 0.107 Ts — 053 1.000
Period, T (sec)
http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=... 8/11/2016
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Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCE:) Response
Spectrum

The MCE: Response Spectrum is determined by multiplying the design response spectrum above by
1.5.

Sus = 2.891

Sy =1.545 - 4------moodoooooo oD

Spectral Response Acceleration, Sa (g)

0.534 1.000

Period, T (sec)

T,=0.107 T,

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=... 8/11/2016
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Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic
Design Categories D through F

From Figure 22-7™ PGA = 1.186
Equation (11.8-1): PGA. = FoesPGA = 1.000 x 1.186 = 1.186 g

Table 11.8-1: Site Coefficient Fpea

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA
Class
PGA < PGA = PGA = PGA = PGA >
0.10 0.20 0.30 0.40 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of PGA

For Site Class = D and PGA = 1.186 g, F... = 1.000

Section 21.2.1.1 — Method 1 (from Chapter 21 - Site-Specific Ground Motion Procedures
for Seismic Design)

From Figure 22-17" Crs = 0.859
From Figure 22-18' C: = 0.864

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=... 8/11/2016
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Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

VALUE OF Sps

RISK CATEGORY

I orII III IV
Sos < 0.167g A A A
0.167g < S, < 0.33g B B C
0.33g < Sy < 0.50g C C D
0.50g < Sis D D D

For Risk Category = IV and S,s = 1.928 g, Seismic Design Category = D

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S,
I or IT III IV
So: < 0.067g A A A
0.067g < S,, < 0.133g B B C
0.133g < S, < 0.20g C C D
0.20g < S,, D D D

For Risk Category = IV and S,; = 1.030 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for

buildings in Risk Categories I, II, and III, and F for those in Risk Category 1V, irrespective

of the above.

Seismic Design Category = “the more severe design category in accordance with
Table 11.6-1 0or 11.6-2" = F

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category.

Page 6 of 6
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PSH Deaggregation on NEHRP D soil
Unnamed 119.905° W, 34.431 N.

Q
N ?ﬁ Peak Horiz. Ground Accel.>=0.5497 g
a Ann. Exceedance Rate .213E-02. Mean Return Time 475 years
Mean (R,M,g;) 6.4 km, 6.90, -0.09
Modal (R,M.,e5) = 4.7 km, 6.60, -0.20 (from peak R,M bin)
R LT Modal (R,M,e*) = 4.6 km, 6.60, 0 to 1 sigma (from peak R,M,e bin)
N Binning: DeltaR 10. km, deltaM=0.2, Deltae=1.0
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2016 Oct 4 18:22:23 | Distance (R), magnitude (M), epsilon (EO,E) deaggregation for a site on soil with average vs= 320. m/s top 30 m. USGS CGHT PSHA2008 UPDATE Bins with It 0.05% contrib. omitted




PSH Deaggregation on NEHRP D sail

o T Goleta 119.905° W, 34.431 N.
N Peak Horiz. Ground Accel.>=1.1485 ¢
q N Ann. Exceedance Rate .402E-03. Mean Return Time 2475 years
Mean (R,M.g,) 4.5km, 6.99, 0.85

S ~ Moda (R,M,g;) = 4.4km, 7.23, 0.66 (from peak R,M bin)
. 7] Modal (R,M,e*) = 3.9km, 6.78, 1to 2 sigma (from peak R,M ¢ bin)
5 Binning: DeltaR 10. km, deltaM=0.2, Deltae=1.0
T W
8 N
N
§ =
S
S

o |

Prob. SA, PGA
<median(R,M) >median z&
W og<-2 '
. -2<g,<-1

-1<g,<-05 1<gy<2

05<e,<0 M 2<g,<3 200010 UPDATE

2016 Sep 30 22:50:20| Distance (R), magnitude (M), epsilon (EO,E) deaggregation for a site on soil with average vs=320. m/s top 30 m. USGS CGHT PSHA2008 UPDATE  Bins with It 0.05% contrib. omitted
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Table D-1: Site-Specific Seismic Ground Motion Hazard Analysis per ASCE 7-10

Project Name:

Goleta Fire Station #10

Date:[2016

Seismic Design Coefficients: Per ASCE 7-10/2013 CBC (USGS Seismic Design Maps)

Project Number:{11389.001 Site Coordinates
Latitude Longitude [Ss 2.891 Sws 2.8910 To 0.107
Site Class: |D Chapter 20 34.4314 -119.9056 |S1 1.03 Swi 1.5450 TS 0.534
Shear Wave Velocity: (320 m/sec Fa 1 Sos 1.927 T 8
Return Period:|2475 years (2 percent probability of exceedance in 50 years) Fy 15 So1 1.030 Design Sps|1.767
Percent Damping: |5 % Crs 0.859 Cr1 0.864 Design Sp, |1.446
- ) Sec.21.2.3 ) Section 11.4.6
Sec. 21.2.1.1 Method 1 Probabilistic Sec. 21.2.2 Deterministic ) e Section 11.4.5 General Procedure Sec. 21.3 Design Response Spectrum Risk-Targeted
Site - Specific MCE
Siesmic Risk Spectral Lower Limit on ) Lower Limit of ) 1.5 Final
Peri Coefficients MCEg P y MCEg MCEg MCEg Design Response MCEg Response General Design inal
eriod Spect_ral from Figs. 22- Response Acceleration Res; R S, Spectral Spectral Procedure (213)*s, Response Design
(sec.) Acceleration (g) P at 84th- ponse esponse al pe pectral aM P Response
17 and 22-18 | Spectrum (g) Spectrum [ Spectrum (g) (9) -Sa (g) -Sa (g) | Spectrum- Spectrum (g)
(Crs and Cry) percentle (@) | rigure 21.2-1 80% of Sa (g) Spectrum (g)
0.01 1.403 0.859 1.205 1.585 0.600 1.585 1.205 0.879 1.319 0.703 0.803 0.803 1.205
0.02 1.413 0.859 1.213 1.599 0.682 1.599 1.213 0.987 1.481 0.790 0.809 0.809 1.213
0.03 1.443 0.859 1.240 1.631 0.764 1.631 1.240 1.096 1.643 0.876 0.827 0.876 1.315
0.04 1.537 0.859 1.321 1.733 0.845 1.733 1.321 1.204 1.806 0.963 0.880 0.963 1.444
0.05 1.621 0.859 1.392 1.817 0.927 1.817 1.392 1.312 1.968 1.050 0.928 1.050 1.574
0.06 1.761 0.859 1.513 1.952 1.009 1.952 1.513 1.420 2.130 1.136 1.009 1.136 1.704
0.07 1.898 0.859 1.630 2.074 1.091 2.074 1.630 1.528 2.292 1.223 1.087 1.223 1.834
0.08 2.035 0.859 1.748 2.191 1.173 2191 1.748 1.636 2.455 1.309 1.165 1.309 1.964
0.09 2.175 0.859 1.869 2.304 1.255 2.304 1.869 1.745 2.617 1.396 1.246 1.396 2.094
0.10 2.315 0.859 1.988 2411 1.336 2411 1.988 1.853 2779 1.482 1.325 1.482 2.223
0.107 2.387 0.859 2.051 2.467 1.500 2.467 2.051 1.927 2.891 1.542 1.367 1.542 2313
0.12 2.485 0.859 2.134 2.569 1.500 2.569 2.134 1.927 2.891 1.542 1.423 1.542 2313
0.14 2.636 0.859 2.264 2.717 1.500 2717 2.264 1.927 2.891 1.542 1.509 1.542 2313
0.16 2.800 0.859 2.405 2.887 1.500 2.887 2.405 1.927 2.891 1.542 1.603 1.603 2.405
0.18 2.930 0.859 2.517 3.032 1.500 3.032 2517 1.927 2.891 1.542 1.678 1.678 2517
0.2 3.086 0.859 2.650 3.198 1.500 3.198 2.650 1.927 2.891 1.542 1.767 1.767 2.650
0.3 3.620 0.860 3.112 3.827 1.500 3.827 3.112 1.927 2.891 1.542 2.074 2.074 3.112
0.4 3.859 0.860 3.319 4.213 1.500 4.213 3.319 1.927 2.891 1.542 2.213 2213 3.319
0.5 3.734 0.861 3.215 4.180 1.500 4.180 3.215 1.927 2.891 1.542 2.143 2.143 3.215
0.534 3.613 0.861 3.111 4.081 1.500 4.081 3.111 1.927 2.891 1.542 2.074 2.074 3.111
0.6 3.416 0.862 2.943 3.918 1.500 3.918 2.943 1.717 2575 1.373 1.962 1.962 2.943
0.7 3.215 0.862 2.772 3.752 1.286 3.752 2772 1.471 2.207 1.177 1.848 1.848 2772
0.8 2.964 0.863 2.557 3.491 1.125 3.491 2.557 1.288 1.931 1.030 1.705 1.705 2.557
0.9 2.707 0.863 2.337 3.188 1.000 3.188 2.337 1.144 1.717 0.916 1.558 1.558 2.337
1 2.510 0.864 2.168 2.941 0.900 2.941 2.168 1.030 1.545 0.824 1.446 1.446 2.168
11 2.249 0.864 1.943 2.676 0.818 2.676 1.943 0.936 1.405 0.749 1.296 1.296 1.943
1.2 2.039 0.864 1.761 2.455 0.750 2.455 1.761 0.858 1.288 0.687 1.174 1.174 1.761
13 1.872 0.864 1.618 2.268 0.692 2.268 1.618 0.792 1.188 0.634 1.079 1.079 1.618
14 1.736 0.864 1.500 2.108 0.643 2.108 1.500 0.736 1.104 0.589 1.000 1.000 1.500
15 1.623 0.864 1.402 1.969 0.600 1.969 1.402 0.687 1.030 0.549 0.935 0.935 1.402
1.6 1.513 0.864 1.307 1.824 0.563 1.824 1.307 0.644 0.966 0.515 0.871 0.871 1.307
17 1.420 0.864 1.227 1.698 0.529 1.698 1.227 0.606 0.909 0.485 0.818 0.818 1.227
1.8 1.340 0.864 1.158 1.587 0.500 1.587 1.158 0.572 0.858 0.458 0.772 0.772 1.158
1.9 1.271 0.864 1.098 1.489 0.474 1.489 1.098 0.542 0.813 0.434 0.732 0.732 1.098
2 1.202 0.864 1.038 1.402 0.450 1.402 1.038 0.515 0.773 0.412 0.692 0.692 1.038
21 1.119 0.864 0.967 1.302 0.429 1.302 0.967 0.490 0.736 0.392 0.644 0.644 0.967
22 1.048 0.864 0.905 1.214 0.409 1.214 0.905 0.468 0.702 0.375 0.604 0.604 0.905
23 0.987 0.864 0.852 1.135 0.391 1.135 0.852 0.448 0.672 0.358 0.568 0.568 0.852
24 0.933 0.864 0.806 1.065 0.375 1.065 0.806 0.429 0.644 0.343 0.537 0.537 0.806
25 0.893 0.864 0.772 1.009 0.360 1.009 0.772 0.412 0.618 0.330 0.515 0.515 0.772
26 0.847 0.864 0.731 0.958 0.346 0.958 0.731 0.396 0.594 0.317 0.488 0.488 0.731
27 0.802 0.864 0.693 0.915 0.333 0.915 0.693 0.381 0.572 0.305 0.462 0.462 0.693
28 0.763 0.864 0.659 0.875 0.321 0.875 0.659 0.368 0.552 0.294 0.439 0.439 0.659
29 0.728 0.864 0.629 0.839 0.310 0.839 0.629 0.355 0.533 0.284 0.419 0.419 0.629
3 0.696 0.864 0.602 0.805 0.300 0.805 0.602 0.343 0.515 0.275 0.401 0.401 0.602
32 0.631 0.864 0.545 0.731 0.281 0.731 0.545 0.322 0.483 0.258 0.363 0.363 0.545
34 0.572 0.864 0.494 0.669 0.265 0.669 0.494 0.303 0.454 0.242 0.329 0.329 0.494
3.6 0.527 0.864 0.455 0.619 0.250 0.619 0.455 0.286 0.429 0.229 0.303 0.303 0.455
3.8 0.484 0.864 0.418 0.572 0.237 0.572 0.418 0.271 0.407 0.217 0.279 0.279 0.418
4 0.446 0.864 0.385 0.530 0.225 0.530 0.385 0.258 0.386 0.206 0.257 0.257 0.385
4.2 0.413 0.864 0.357 0.492 0.214 0.492 0.357 0.245 0.368 0.196 0.238 0.238 0.357
4.4 0.385 0.864 0.332 0.458 0.205 0.458 0.332 0.234 0.351 0.187 0.222 0.222 0.332
4.6 0.358 0.864 0.309 0.428 0.196 0.428 0.309 0.224 0.336 0.179 0.206 0.206 0.309
4.8 0.334 0.864 0.288 0.401 0.188 0.401 0.288 0.215 0.322 0.172 0.192 0.192 0.288
5 0.313 0.864 0.271 0.377 0.180 0.377 0.271 0.206 0.309 0.165 0.180 0.180 0.271
6 0.230 0.864 0.198 0.274 0.150 0.274 0.198 0.172 0.258 0.137 0.132 0.137 0.206
7 0.177 0.864 0.153 0.209 0.129 0.209 0.153 0.147 0.221 0.118 0.102 0.118 0.177
8 0.143 0.864 0.124 0.164 0.113 0.164 0.124 0.129 0.193 0.103 0.082 0.103 0.155
9 0.116 0.864 0.100 0.129 0.089 0.129 0.100 0.102 0.153 0.081 0.067 0.081 0.122
10 0.096 0.864 0.083 0.105 0.072 0.105 0.083 0.082 0.124 0.066 0.055 0.066 0.099

Leighton
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LiquefyPro

LIQUEFACTION ANALYSIS

Goleta Fire Station #10

Hole No.=LB-2 Water Depth=65 ft Surface Elev.=119

Magnitude=7.2
Acceleration=1.186g

Shear Stress Ratio Factor of Safety Settlement Soil Description Raw Unit Fines
M o 1 01 5 0(n.) 10 SPT Weight %
—0 T T T T T T[T ] TTTTTTTT] T TTTTTT 100120 s8
L 37 58
- (1] 67 58
—10 70 24
B 46 NoLq
L TIIIT 32
— 83 NoLq
—20 64 NoLg
B 100
L 100 38
— 100 NoLq
—30 56 NoLg
B 100 50
L 100 50
— 100 24
— 40 46 52
B 100
L 100
— 100
50 100 13
B 100 13
B fslzlj/‘ l S=1.75in. st 13
| CRR —— CSR fSlmm— Saturated =~ =—

Shaded Zone has Liquefaction Potential Unsaturat. ==
— 60
— 70
CivilTech Corporation 11389.001 Figure 1




CivilTech Software USA  www.civiltech.com

LiquefyPro

— 70

DRY SAND SETTLEMENT

Goleta Fire Station #10

Hole No.=LB-5 Water Depth=65ft Surface Elev.=120 Magnitude=7.2
Acceleration=1.186g
Shear Stress Ratio Factor of Safety Settlement Soil Description Raw Unit Fines
0 1 01 5 0(in.) 10 SPT Weight %
I O B B B B B EREREREE T TTTTTT] HEF 60 120 24

100 68
66
100
83.4 24
67 24
60 NoLq
150 68
65.4
45
50.4 NoLq
40 NoLq
61.2 NoLqg
120

fs1=1 S=1.45in. 60

CRR — CSR fsl— Saturated —

Shaded Zone has Liquefaction Potential Unsaturat. —

11389.001 Plate A-1

Leighton and Associates, Inc.
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Version 3.00
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DETERMINISTIC ESTIMATION OF
PEAK ACCELERATION FROM DIGITIZED FAULTS

JOB NUMBER: 11389.001
DATE: 10-03-2016

JOB NAME: Goleta Fire Station #10
CALCULATION NAME: EQ Fault Analysis
FAULT-DATA-FILE NAME: CDMGFLTE.DAT
SITE COORDINATES:

SITE LATITUDE: 34.4313

SITE LONGITUDE: 119.9058
SEARCH RADIUS: 62 mi
ATTENUATION RELATION: 3) Boore et al. (1997) Horiz. - NEHRP D (250)

UNCERTAINTY (M=Median, S=Sigma): M Number of Sigmas: 0.0
DISTANCE MEASURE: cd_2drp

SCOND: 0]

Basement Depth: 5.00 km Campbell SSR: Campbell SHR:

COMPUTE PEAK HORIZONTAL ACCELERATION
FAULT-DATA FILE USED: CDMGFLTE.DAT

MINIMUM DEPTH VALUE (km): 0.0

Page 1



ESTIMATED MAX. EARTHQUAKE EVENT

APPROXIMATE |-—————————— oo~

ABBREVIATED DISTANCE MAXIMUM PEAK EST. SITE

FAULT NAME mi (km) EARTHQUAKE SITE INTENSITY

MAG.(Mw) | ACCEL. g |MOD.MERC.
NORTH CHANNEL SLOPE 0.0C 0.0) 7.1 0.790 X1
M.RIDGE-ARROYO PARIDA-SANTA ANA 0.5(C 0.8) 6.7 0.635 X
SANTA YNEZ (West) 6.7(C 10.8) 6.9 0.319 X
CHANNEL IS. THRUST (Eastern) 11.0( 17.7) 7.4 0.363 X
RED MOUNTAIN 14.2( 22.8) 6.8 0.220 1X
LOS ALAMOS-W. BASELINE 15.0( 24.1) 6.8 0.212 ARN
MONTALVO-OAK RIDGE TREND 15.1( 24.3) 6.6 0.189 ARD
SANTA YNEZ (East) 15.9( 25.6) 7.0 0.185 ARN
VENTURA - PITAS POINT 21.0( 33.8) 6.8 0.164 ARD
OAK RIDGE(BIind Thrust Offshore) 22.1( 35.5) 6.9 0.167 \ARR
SANTA CRUZ ISLAND 24.4( 39.2) 6.8 0.147 VIl
LIONS HEAD 26.3( 42.3) 6.6 0.125 Vil
SANTA ROSA ISLAND 28.1( 45.3) 6.9 0.138 ARD
ANACAPA-DUME 30.4( 48.9) 7.3 0.161 ARN
BIG PINE 32.9( 52.9) 6.7 0.091 VI
SAN LUIS RANGE (S. Margin) 34.5( 55.6) 7.0 0.125 Vil
CASMALIA (Orcutt Frontal Fault) 37.8( 60.8) 6.5 0.089 VI
OAK RIDGE (Onshore) 41.9( 67.4) 6.9 0.102 Vil
SAN CAYETANO 41.9( 67.5) 6.8 0.097 VI
SIMI-SANTA ROSA 44 9( 72.2) 6.7 0.087 Vil
PLEITO THRUST 45.2( 72.7) 7.2 0.113 VI
SAN ANDREAS - Carrizo 45.2( 72.8) 7.2 0.092 Vil
SAN ANDREAS - 1857 Rupture 45.2( 72.8) 7.8 0.127 ARD
SAN JUAN 49._.6( 79.8) 7.0 0.078 Vil
LOS 0SOS 52.9( 85.2) 6.8 0.081 VI
HOSGRI 53.7( 86.5) 7.3 0.085 VI
MALIBU COAST 60.6( 97.5) 6.7 0.069 Vi
SAN ANDREAS - Cholame 60.8( 97.9) 6.9 0.063 Vi
SAN GABRIEL 61.8( 99.5 ) 7.0 0.065 Vi

-END OF SEARCH-
THE NORTH CHANNEL SLOPE

FAULT IS CL

IT IS ABOUT 0.0 MILES (0.0 km) AWAY.

Page 2

29 FAULTS FOUND WITHIN THE SPECIFIED SEARCH RADIUS.

OSEST TO THE SITE.



LARGEST MAXIMUM-EARTHQUAKE SITE ACCELERATION: 0.7903 ¢
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CALIFORNIA FAULT MAP

Goleta Fire Station #10
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EARTHQUAKE EPICENTER MAP

Goleta Fire Station #10
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Acceleration (g)

MAXIMUM EARTHQUAKES

Goleta Fire Station #10
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Magnitude (M)

EARTHQUAKE MAGNITUDES & DISTANCES
Goleta Fire Station #10
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Acceleration (g)

STRIKE-SLIP FAULTS

3) Boore et al. (1997) Horiz. - NEHRP D (250)
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Acceleration (g)

DIP-SLIP FAULTS

3) Boore et al. (1997) Horiz. - NEHRP D (250)
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Acceleration (g)

BLIND-THRUST FAULTS

3) Boore et al. (1997) Horiz. - NEHRP D (250)
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Cummulative Number of Events (N)/ Year

EARTHQUAKE RECURRENCE CURVE
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Cumulative Number of Events (N)

Number of Earthquakes (N) Above Magnitude (M)
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Proposed City of Goleta Fire Station No. 10 11389.001

APPENDIX D

SLOPE STABILITY ANALYSES

The northern embankment slope was analyzed using Roc Science’s SLIDE 7.0 software
and Bishop’s simplified method of analyses modeling circular slip surfaces within
homogeneous and isotropic soil conditions (for fill and alluvium).

Leighton evaluated both two cross-sections, Cross sections A-A’ and B-B’. These two
cross sections are depicted on Plate 2, and represent generalized stratigraphy based on
boring logs and laboratory soil testing. Modeled earth material properties are tabulated
below:

Table D-1. Earth Material Parameters

Unit Ultimate Shear

Weight Strength Peak Shear Strength

Description

Yror (pcf)

Cohesion
(psf)

Cohesion
(psf)

Fill 0 to 5 ft Remolded, 90% 125 0 34 248 33
Layer 1 | Mixed Fine grained, SM-ML 120 132 33 300 30
Layer 2 Silty Sand, SM 120 50 33 50 36
Layer 3 Silty Sand, SC-SM 120 50 39 90 40
Layer 4 Clay and Silt, CL-ML 120 247 25 390 32
Layer 5 Well-graded Sand, SW 120 0 36 0 39

Static Analyses: Current practice for static analyses evaluates long term stability of
slope, and utilizes a threshold minimum Factor of Safety of FS=1.5.

Pseudo-Static Analyses: Statewide, SP117A Guidelines for Evaluating and Mitigating
Seismic Hazards in California” (CGS, 2008) provide methods of screening seismic
stability for slopes, which utilize coefficients of horizontal acceleration (kn) based on
predicting ground threshold displacements of 5cm (one inch) and 15cm (3 inches). The
horizontal ground acceleration kn (seismic load) can be calculated to predict a 50%
probability of 5cm displacement or a 15 cm displacement. If the factor of safety falls
below the threshold of FS=1.0, additional slope deformation analyses are performed to
further evaluate the magnitude of displacement. Because no groundwater was
encountered at the site, highest historical groundwater is at greater than 50 feet,
liquefaction is not an issue. Pseudo static factors of safety using this seismic screening

>
D-1

Leighton




Proposed City of Goleta Fire Station No. 10 11389.001

methodology were above 1.0. Leighton adopted City of Los Angeles Building and Safety
Slope Stability Evaluation Standards and evaluated the pseudo static factor of safety
based on a return period of 475 years, which generated a MHGr of 0.549 and an feq of
0.385. A seismic load of Kh of .211 was calculated and utilized for a displacement
threshold of 15cm. .

Analyses: Leighton modeled both cross-sections initially, and compared block failure
mode with circular failure modes for both sections, under static and seismic conditions.
Spencer and Bishops simplified methods of failure analysis were utilized. We
determined that circular failures were more critical. Additionally, cross section A-A had
lower factors of safety than section cross section B-B’ under both static and seismic
conditions. Therefore, we selected cross section A-A’ as the most critical section and
based our design analyses on it. The results of our analyses are tabulated below. The
results of the analyses are included in this appendix in graphic and data output form, in
the order of the table. The file prefix is noted in the lower right hand corner of each
slope stability graphic.

Table D-2. SLIDE 7.0 Stability Analyses Summary

) Seismic,
File =S
prefix Section Conditions, Loads Strength Kh=0.211%
1 AA A-A' Static, circular existing condition ultimate 1.27 --
2_AA A-A Seismic, circular existing condition peak -- 1.1
3 BB B-B' Static, circular existing condition ultimate 1.42 --
4 BB B-B' Seismic, circular existing condition peak - 1.18
A : . Mitigation Option 2 — Pile EI 111 and . .
5 AA A-A Static, circular Reconstruct Upper Slope ultimate 1.70
' fain Mitigation Option 2 — Pile EI 111 and
5a AA A-A Seismic, circular Reconstruct Upper Slope peak -- 1.60
A . . Mitigation Option 2 — Pile EI 117 and . .
51 AA A-A Static, circular Reconstruct Upper Slope ultimate 1.53
A rin Mitigation Option 2 — Pile EI 117 and -
5 1la AA A-A Seismic, circular Reconstruct Upper Slope peak 1.55
A : . Mitigation Option 1 — . _
6_AA A-A Static, circular Pile at Top of Slope ultimate 1.79
A L Mitigation Option 1 — .
6a_AA A-A Seismic, circular Pile at Top of Slope peak 1.66
A PR Mitigation Option 3 — . B
7_AA A-A Static, circular Pile Wall at El 111 ultimate 1.51
' farin Mitigation Option 3 —
7a_AA A-A Seismic, circular Pile Wall at El 111 peak -- 1.49
. - - At 1H:1V to 2H:1V .
Upper slope, Fill Surficial Stability Min Soil Phi =34, C=200psf ultimate 15
- - i : : i <1. -
Lower Slope, Qmt Surficial Stability Current gradlent .1H 1V to 2H:1V ult!mate 15
Required gradient, 2.5H:1V ultimate =1.5 --

*Pseudo-static analyses with horizontal ground acceleration set at 0.211g assumes 15 cm ground deformation.

D-2

%
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In summary, cross section A-A’ is considered the most critical because it has lower
factors of safety. The slope as is does not meet the minimum required factors of safety
for long term static stability, and meets the seismic stability threshold (with allowable
deformation). Because a significant portion of the slope supporting the fire station site is
on Union Pacific Railroads’ (UPRR) property, the possibility exists that UPRR may
choose to modify the slope in the future, which could result in loss of support of the
slope. Therefore, the long term design conditions evaluated incorporate these factors
into the model in order to provide resulting design loads and embedment depths. This
includes the proposed condition of extending the piles to the existing ground surface at
the top of the slope.at the property line.. Surficial stability indicates that at current slope
gradients (1H:1V and locally steeper), the slopes not surficial stable and subject to
erosion and shallow surficial failures. Based on this analysis the angle of repose
appears to about 2.5.H:1V without reinforcement or improvement.

Based on the factors of safety above 1.0 for the seismic cases, no yield analyses were

performed. SLIDE 7.0 analyses graphics and output files are included in this appendix
following.

1
D-3

Leighton




Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

1E‘30

| 1?0 | 1\60 |

1‘20

Method Name

Min FS

Bishop simplified

1.260

Spencer

1.267

1?0

Setback, 1.5 FS

Material Name Color Ur(\li;:/Vf:;g)ht Strength Type Co;:) essfi)on (::;) s‘a’ raft:cre ::::; Ai;pEsnf;ry
Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 132 33 None 0 0
Layer 2 - Silty Sand (SM) |:| 120 Mohr-Coulomb 50 33 None 0 0
Layer 3 - Sand (SC/SM) . 120 Mohr-Coulomb 50 39 None 0 0
Layer 4 - Clay and Silt (CL/ML) . 120 Mohr-Coulomb 247 25 None 0 0
Layer 5 - Clean sand (SP-SW) D 120 Mohr-Coulomb 0 39 None 0 0

O

20 40 60 80 100 120 140 160 180 200
Project
Goleta Fire Station #10
(Aralysis Description A-A' Static Analysis - Circular failure
Drawn By LD Scale 1:250 Company Leig hton
Date A1 - File Name P .
SLIDEINTERPRET 7.021 7/29/2016, 6:01:40 PM 1_AA_StaticCircle_11389001_Rev3.slim




SLIDEINTERPRET 7.018

Goleta Fire Station #10: Page 1 of 14

Slide Analysis Information

Goleta Fire Station #10

Project Summary
File Name: 1_AA_StaticCircle_11389001_Rev3
Slide Modeler Version: 7.021
Project Title: Goleta Fire Station #10
Analysis: A-A' Static Analysis - Circular failure
Author: LD
Company: Leighton
Date Created: 7/29/2016, 6:01:40 PM
Comments

Utlimate strength, depth specific

General Settings

Units of Measurement:

Imperial Units

Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard
Maximum Material Properties: 20
Maximum Support Properties: 20
Analysis Options
Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Spencer
Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections
with water tables and piezos: ves
Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis

1_AA_StaticCircle_11389001_Rev3.slim

Leighton 7/29/2016, 6:01:40 PM



SLIDEINTERPRET 7.018

Goleta Fire Station #10: Page 2 of 14

Groundwater Method:

Water Surfaces

Pore Fluid Unit Weight [lbs/ft3]: 62.4

Use negative pore pressure cutoff: No

Advanced Groundwater Method: None
Random Numbers

Pseudo-random Seed: 10116

Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type: Circular
Search Method: Slope Search
Number of Surfaces: 5000

Upper Angle: Not Defined
Lower Angle: Not Defined
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic

No
No

Advanced seismic analysis:
Staged pseudostatic analysis:

Material Properties
Propert Layer 1 - Mixed Fine Layer 2 -Silty Layer3-Sand Layer4 - Clay and Layer 5 - Clean
perty grained (SM/ML) sand (SM) (SC/SM) silt (CL/ML) sand (SP-SW)
Color [] [] [] [] []
Strength Type Mohr-Coulomb  Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb

Unit Weight [lbs/ft3]
Cohesion [psf]

Friction Angle [deg]

Water Surface

Ru Value

Unsat. Shear Strength Phi b
[deg]

Unsat. Shear Strength Air
Entry Value [psf]

120
132
33
None
0

0

120
50
33

None

120
50
39

None

120 120
247 0
25 39
None None
0 0

0 0

0 0

Global Minimums

1_AA_StaticCircle_11389001_Rev3.slim

Leighton 7/29/2016, 6:01:40 PM
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Method: bishop simplified

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Resisting Moment:
Driving Moment:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

Method: spencer

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Resisting Moment:
Driving Moment:
Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

Valid / Invalid Surfaces

Method: bishop simplified

Number of Valid Surfaces:
Number of Invalid Surfaces:

Error Codes:

1.259510
46.464, 147.432
59.433
58.163, 89.163
100.118,121.870
1.53906e+006 Ib-ft
1.22195e+006 Ib-ft
293.46 ft2
41.9551 ft
6.99462 ft

1.266580
43.930, 153.972
65.378
59.466, 90.466
100.866, 121.839
1.52836e+006 Ib-ft
1.20668e+006 Ib-ft
18602.2 Ib
14687 Ib
262.398 ft2
41.4 ft
6.33812 ft

3945
1055

Error Code -103 reported for 22 surfaces
Error Code -105 reported for 1 surface
Error Code -106 reported for 28 surfaces
Error Code -107 reported for 82 surfaces
Error Code -108 reported for 43 surfaces
Error Code -112 reported for 1 surface
Error Code -114 reported for 878 surfaces

Method: spencer

Number of Valid Surfaces:
Number of Invalid Surfaces:

Error Codes:

3766
1234

1_AA_StaticCircle_11389001_Rev3.slim

Leighton 7/29/2016, 6:01:40 PM
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Goleta Fire Station #10: Page 4 of 14

Error Code -103 reported for 22 surfaces
Error Code -105 reported for 1 surface
Error Code -106 reported for 28 surfaces
Error Code -107 reported for 82 surfaces
Error Code -108 reported for 131 surfaces
Error Code -111 reported for 91 surfaces
Error Code -112 reported for 1 surface
Error Code -114 reported for 878 surfaces

Error Codes

The following errors were encountered during the computation:

-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them.
This usually occurs when the slip surface extends past the bottom of the soil region, but may also occur on a benched slope
model with two sets of Slope Limits.

-105 = More than two surface / slope intersections with no valid slip surface.

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This limitation is imposed to avoid
numerical errors which may result from too many slices, or too small a slip region.

-107 =Total driving moment or total driving force is negative. This will occur if the wrong failure direction is specified, or if high
external or anchor loads are applied against the failure direction.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the
driving force is very small (0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 =The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation.
This screens out some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces
with many high negative base angle slices in the passive zone.

-114 = Surface with Reverse Curvature.

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.25951

Angle Base Base Shear Shear Base Pore Effective
Slice Width  Weight of Slice Base . Friction Normal Normal
. Cohesion Stress  Strength Pressure
Number [ft] [lbs] Base Material [psf] Angle [psf] [psf] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
1 0862875 353587 11.7777 Layer(as';;r\’/l‘; 50 39 582631 73.383 288755 0 288755
2 0862875 105381 12.6288 Layeris'cjg:ﬂ‘; 50 39 103.382 130211 99.0525 0  99.0525
3 0.862875 174.008 13.4828 Layer(ss'cj::ﬂ‘; 50 39 146.808 184.906 166.595 0 166.595
4 0862875 241223 143398 Layeris';;r\‘ﬂ‘; 50 39 188.561 237.495 231.537 0 231.537
5 0.862875 307.012 152001 Layerfs'cj::ﬂ‘; 50 39 228663 288.003 293.909 0  293.909
6 0.862875 370.056 16.0639 Layeris';;r\‘ﬂ‘; 50 39 266312 335.423 352.468 0 352.468
7 0.862875 419.261 16.9315 Layerfs'cj::ﬂ‘; 50 39 294642 371.105 396.531 0 396531
8 0.862875 463.91 17.8032 Layer(as';;r\’/l‘; 50 39 319.62 402565 435.382 0 435382
9 0.862875 507.055 18.6791 Layeris'cjg:ﬂ‘; 50 39 343.195 432257 472.048 0 472.048
10 0.862875 548.675 19.5595 Layer(as';;r\’/l‘; 50 39 365374 460.192 506.545 0 506.545

1_AA_StaticCircle_11389001_Rev3.slim Leighton 7/29/2016, 6:01:40 PM
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Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sSm)
Layer 3 - Sand
(SC/Sm)
Layer 1 - Mixed
18 0.81864 780.467 26.78 Fine grained 132 33 473.591 596.492 715.255 0 715.255
(SM/ML)
Layer 1 - Mixed
19 0.81864 804.433 27.6676 Fine grained 132 33 481.727 606.74 731.036 0 731.036
(SM/ML)
Layer 1 - Mixed
20 0.81864 826.804 28.5624 Fine grained 132 33 488.856 615.719 744.862 0 744.862
(SM/ML)
Layer 1 - Mixed
21 0.81864 847.539  29.4649 Fine grained 132 33 494969 623.419 756.718 0 756.718
(SM/ML)
Layer 1 - Mixed
22 0.81864 866.595 30.3756 Fine grained 132 33 500.06 629.83  766.59 0 766.59
(SM/ML)
Layer 1 - Mixed
23 0.81864 883.925 31.2948 Fine grained 132 33 504.118 634.942 774.462 0 774.462
(SM/ML)
Layer 1 - Mixed
24 0.81864 899.479 32.223 Fine grained 132 33 507.135 638.741 780.313 0 780.313
(SM/ML)
Layer 1 - Mixed
25 0.81864 914.835 33.1608 Fine grained 132 33 509.868 642.184 785.615 0 785.615
(SM/ML)
Layer 1 - Mixed
26 0.81864 939.592  34.1088 Fine grained 132 33 516.799 650.913 799.056 0 799.056
(SM/ML)
Layer 1 - Mixed
27 0.81864 964.549 35.0675 Fine grained 132 33 523.535 659.397 812.121 0 812.121
(SM/ML)
Layer 1 - Mixed
28 0.81864 979.619 36.0376 Fine grained 132 33 525436 661.792 815.809 0 815.809
(SM/ML)
Layer 1 - Mixed
29 0.81864 985.384 37.0199 Fine grained 132 33 522.888 658.583 810.866 0 810.866
(SM/ML)
Layer 1 - Mixed
30 0.81864 988.97 38.015 Fine grained 132 33 519.209 653.949 803.73 0 803.73
(SM/ML)
Layer 1 - Mixed
31 0.81864 990.29 39.0238 Fine grained 132 33 514.379 647.866 794.363 0 794.363
(SM/ML)
Layer 1 - Mixed
32 0.81864 989.245  40.0472 Fine grained 132 33 508.378 640.307 782.724 0 782724

11 0.862875 588.743  20.4448 50 39 386.169 486.384 538.889 0 538.889

12 0.862875 627.234 21.3353 50 39 405.587 510.841 569.091 0 569.091
13 0.862875 664.12 22.2311 50 39 423.635 533.573 597.163 0 597.163
14 0.862875 699.37 23.1327 50 39 440.32 554.587 623.113 0 623.113
15 0.862875 732.952  24.0405 50 39 455.643 573.887 646.947 0 646.947
16 0.862875 764.83 24.9547 50 39 469.61 591.478 668.669 0 668.669

17 0.862875 794.966 25.8757 50 39 482.219 607.36 688.283 0 688.283

1_AA_StaticCircle_11389001_Rev3.slim Leighton 7/29/2016, 6:01:40 PM
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(SM/ML)
Layer 1 - Mixed
33 0.81864 985.73 41.0862 Fine grained 132 33 501.18 631.241 768.764 0 768.764
(SM/ML)
Layer 1 - Mixed
34 0.81864 979.624 42.142 Fine grained 132 33 492.761 620.637 752.435 0 752.435
(SM/ML)
Layer 1 - Mixed
35 0.81864 970.799 43.2156 Fine grained 132 33 483.092 608.459 733.683 0 733.683
(SM/ML)
Layer 1 - Mixed
36 0.81864 959.109 44.3085 Fine grained 132 33 472.143 594.669 712.448 0 712.448
(SM/ML)
Layer 1 - Mixed
37 0.81864 944.392 45.4222 Fine grained 132 33 459.881 579.225 688.667 0 688.667
(SM/ML)
Layer 1 - Mixed
38 0.81864 926.467 46.5583 Fine grained 132 33 446.27 562.081 662.267 0 662.267
(SM/ML)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
42 0.832358 824.992 51.6083 Fine grained 132 33 373.631 470.592 521.386 0 521.386
(SM/ML)
Layer 1 - Mixed
43 0.832358 785.075 52.9199 Fine grained 132 33 351.926 443.254 479.289 0 479.289
(SM/ML)
Layer 1 - Mixed
44 0.832358 739.83 54.2724 Fine grained 132 33 328.505 413.755 433.864 0 433.864
(SM/ML)
Layer 1 - Mixed
45 0.832358 688.717 55.671 Fine grained 132 33 303.297 382.005 384.974 0 384.974
(SM/ML)
Layer 1 - Mixed
46 0.832358 631.085 57.1216 Fine grained 132 33 276.226 347.91 332.472 0 332472
(SM/ML)
Layer 1 - Mixed
47 0.832358 546.387 58.6315 Fine grained 132 33 240.571 303.001 263.319 0 263.319
(SM/ML)
Layer 1 - Mixed
48 0.832358 404.418 60.2099 Fine grained 132 33 187.281 235.882 159.965 0 159.965
(SM/ML)
Layer 1 - Mixed
49 0.832358 250.592 61.8684 Fine grained 132 33 132.621 167.037 53.9526 0 53.9526
(SM/ML)
Layer 1 - Mixed
50 0.832358 85.5553 63.6225 Fine grained 132 33 77.5136 97.6291 ) 0 -52.9265
(SM/ML) 52.9265

39 0.86784 958.731 47.7544 50 33 389.186 490.184 677.825 0 677.825

40 0.86784 930.396 49.0145 50 33 372.342 468.968 645.154 0 645.154

41 0.86784 897.373 50.3073 50 33 353.858 445.688 609.307 0 609.307

Global Minimum Query (spencer) - Safety Factor: 1.26658

Angle Base Base Shear Shear Base Pore Effective

Slice Width  Weight of Slice Base . Friction Normal Normal
R Cohesion Stress  Strength Pressure

Number [ft] [Ibs] Base Material Angle [psf] [psf] Stress Stress

[degrees] [psf] [degrees] [psf] [psf] [psf]
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Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sSm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sSm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 1 - Mixed
14 0.832877 591.287 24.1383 Fine grained 132 33 421.368 533.696 618.558 0 618.558
(SM/ML)
Layer 1 - Mixed
15 0.832877 620.914 24.9407 Fine grained 132 33 430.443 545.19 636.256 0 636.256
(SM/ML)
Layer 1 - Mixed
16 0.832877 649.118 25.7484 Fine grained 132 33 438.369 555.23 651.717 0 651.717
(SM/ML)
Layer 1 - Mixed
17 0.832877 675.871 26.5616 Fine grained 132 33 445.177 563.852 664.993 0 664.993
(SM/ML)
Layer 1 - Mixed
18 0.832877 701.141 27.3807 Fine grained 132 33 450.89 571.088 676.136 0 676.136
(SM/ML)
Layer 1 - Mixed
19 0.832877 724.896 28.2058 Fine grained 132 33 455.535 576.971 685.195 0 685.195
(SM/ML)
Layer 1 - Mixed
20 0.832877 747.102 29.0374 Fine grained 132 33 459.134 581.53 692.215 0 692.215
(SM/ML)
Layer 1 - Mixed
21 0.832877 767.72  29.8757 Fine grained 132 33 461.711 584.794 697.242 0 697.242
(SM/ML)
Layer 1 - Mixed
22 0.832877 786.711 30.7211 Fine grained 132 33 463.288 586.791 700.317 0 700.317
(SM/ML)
Layer 1 - Mixed
23 0.832877 804.032 31.574 Fine grained 132 33 463.883 587.545 701.478 0 701.478
(SM/ML)
Layer 1 - Mixed
24 0.832877 821.53 32.4348 Fine grained 132 33 464.343 588.127 702.375 0 702.375

1 0.829381 30.8884 14.1223 50 39 76.8127 97.2894 58.3976 0 58.3976

2 0.829381 92.0881 14.8731 50 39 126.804 160.608 136.59 0 136.59
3 0.829381 152.128 15.6265 50 39 173.967 220.343 210.357 0 210.357
4 0.829381 210.995 16.3827 50 39 218.402 276.624 279.857 0 279.857
5 0.829381 264.444 17.1418 50 39 256.873 32535 340.03 0 340.03
6 0.829381 305.972 17.9041 50 39 284.638 360.517 383.457 0 383.457
7 0.829381 345.761 18.6696 50 39 309.98 392.615 423.094 0 423.094
8 0.829381 384.317 19.4386 50 39 333.382 422.255 459.696 0 459.696
9 0.829381 421.625 20.2113 50 39 354.908 449.52 493.366 0 493.366
10 0.829381 457.665 20.9878 50 39 374.622 474.489 524.201 0 524.201
11 0.829381 492.418 21.7684 50 39 392.582 497.237 552.291 0 552.291
12 0.829381 525.864 22.5532 50 39 408.844 517.834 577.727 0 577.727

13 0.829381 557.98 23.3426 50 39 423.462 536.348 600.59 0 600.59
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(SM/ML)
Layer 1 - Mixed
25 0.832877 848.968 33.3039 Fine grained 132 33 468.852 593.838 711.168 0 711.168
(SM/ML)
Layer 1 - Mixed
26 0.832877 876.535 34.1817 Fine grained 132 33 473.044 599.148 719.345 0 719.345
(SM/ML)
Layer 1 - Mixed
27 0.832877 893.133  35.0688 Fine grained 132 33 472.327 598.24 717.948 0 717.948
(SM/ML)
Layer 1 - Mixed
28 0.832877 901.348 35.9656 Fine grained 132 33 468.001 592.761 709.509 0 709.509
(SM/ML)
Layer 1 - Mixed
29 0.832877 907.561 36.8728 Fine grained 132 33 462.796 586.168 699.357 0 699.357
(SM/ML)
Layer 1 - Mixed
30 0.832877 911.703  37.7908 Fine grained 132 33 456.724 578.478 687.516 0 687.516
(SM/ML)
Layer 1 - Mixed
31 0.832877 913.694 38.7204 Fine grained 132 33 449.799 569.707 674.009 0 674.009
(SM/ML)
Layer 1 - Mixed
32 0.832877 913.451 39.6623 Fine grained 132 33 442.031 559.867 658.858 0 658.858
(SM/ML)
Layer 1 - Mixed
33 0.832877 910.882 40.6172 Fine grained 132 33 433.429 548.973 642.082 0 642.082
(SM/ML)
Layer 1 - Mixed
34 0.832877 905.886  41.5859 Fine grained 132 33 424.004 537.035 623.699 0 623.699
(SM/ML)
Layer 1 - Mixed
35 0.832877 898.354 42.5694 Fine grained 132 33 413.762 524.063 603.723 0 603.723
(SM/ML)
Layer 1 - Mixed
36 0.832877 888.165 43.5687 Fine grained 132 33 402.71 510.065 582.169 0 582.169
(SM/ML)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
41 0.855495 827.237 48.2974 Fine grained 132 33 342,998 434.435 465.709 0 465.709
(SM/ML)
Layer 1 - Mixed
42 0.855495 798.012 49.4374 Fine grained 132 33 327.111 414312 434.722 0 434722
(SM/ML)
Layer 1 - Mixed
43 0.855495 764.601 50.6045 Fine grained 132 33 310.373 393.112 402.078 0 402.078
(SM/ML)
Layer 1 - Mixed
44 0.855495 726.684 51.8014 Fine grained 132 33 292.776 370.824 367.756 0 367.756
(SM/ML)
Layer 1 - Mixed

37 0.726721 764.51 44,519 50 33 333403 422.281 573.262 0 573.262

38 0.726721 752.687 45.4193 50 33 322.985 409.086 552.944 0 552.944
39 0.726721 738.826 46.3342 50 33 311.97 395.135 531.462 0 531.462

40 0.726721 722.823 47.2646 50 33 300.361 380.431 508.819 0 508.819
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Fine grained
(SM/ML)
Layer 1 - Mixed

46 0.855495 625.689 54.2966 Fine grained 132 33 252.224 319.462 288.666 0 288.666
(SM/ML)
Layer 1 - Mixed

47 0.855495 505.447 55.6026 Fine grained 132 33 214.691 271.923 215.463 0 215.463
(SM/ML)
Layer 1 - Mixed

48 0.855495 370.15 56.9536 Fine grained 132 33 175.028 221.687 138.107 0 138.107
(SM/ML)
Layer 1 - Mixed

49 0.855495 227.737 58.3556 Fine grained 132 33 135.546 171.68 61.1023 0 61.1023
(SM/ML)
Layer 1 - Mixed

50 0.855495 77.3262 59.8157 Fine grained 132 33 95.0009 120.326 ) 0 -17.9762

(SM/ML) 17.9762

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.25951
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Slice
Number

O 00 N O U1 B WN -

Gu b D P DB DS DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
= O O 00 N OO U A WINPFP O OUOONODO UM WNPRPROOOOLONO O WNNPRFERPRPOOOLNO OV WDNPE O

X
coordinate
[ft]
58.1628
59.0257
59.8886
60.7515
61.6143
62.4772
63.3401
64.203
65.0658
65.9287
66.7916
67.6545
68.5174
69.3802
70.2431
71.106
71.9689
72.8317
73.6504
74.469
75.2876
76.1063
76.9249
77.7436
78.5622
79.3808
80.1995
81.0181
81.8368
82.6554
83.474
84.2927
85.1113
85.93
86.7486
87.5672
88.3859
89.2045
90.0232
90.891
91.7588
92.6267
93.459
94.2914
95.1238
95.9561
96.7885
97.6208
98.4532
99.2856
100.118

Y Interslice
[ft] [Ibs]

89.1628 0
89.3428 44,8886
89.5361 114.608
89.743 206.34
89.9636 317.356
90.198 445,014
90.4465 586.362
90.7091 735.479
90.9862 889.589
91.278 1046.9
91.5845 1205.69
91.9062 1364.3
92.2432 1521.15
92.5959 1674.7
92.9645 182351
93.3494 1966.17
93.751 2101.36
94.1695 2227.81
94.5827 2318.52
95.0119 2397.63
95.4575 2464.37
95.92 2518.06
96.3999 2558.05
96.8975 2583.78
97.4135 2594.74
97.9484 2590.33
98.5028 2568.77
99.0775 2529.05
99.6731 2471.67
100.29 2397.53
100.93 2306.63
101.594 2199.08
102.282 2075.12
102.996 1935.11
103.736 1779.58
104.506 1609.24
105.305 1424.96
106.136 1227.88
107 1019.35
107.956 708.117
108.954 385.619
110 54.4664
111.05 -183.425
112.152 -419.478
113.309 -649.135
114.528 -866.87
115.816 -1065.94
117.181 -1225.97
118.635 -1303.26
120.192 -1277.28
121.87 0

Interslice
coordinate - Bottom Normal Force Shear Force Force Angle

[Ibs]

O O O OO OO 0O OO0 OO0 0000000000000 O0OO0ODO0ODO0ODO0ODO0OO0ODOLODOLODOOOLODOLODODOOODOLOOOOoOOoOOoOOoOoo

Interslice

[degrees]

O O O O O O 0O 0O 0O 000000 OO0 O0OO0 0000000000000 OLODO0ODOOODOLOODOOODOLOODOOoOOoOOoOOoOoo
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Global Minimum Query (spencer) - Safety Factor: 1.26658
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Slice
Number

O 00 N O U1 B WN -

G b D P DB DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
R O W o NO LD, WNPFPOOVUOLONOD UL WNPREFPRPOOOLNOULPMAE WNPREROOOLNOOPEWNRERO

X
coordinate
[ft]
59.4665
60.2958
61.1252
61.9546
62.784
63.6134
64.4428
65.2721
66.1015
66.9309
67.7603
68.5897
69.419
70.2484
71.0813
71.9142
72.7471
73.5799
74.4128
75.2457
76.0786
76.9114
77.7443
78.5772
79.4101
80.2429
81.0758
81.9087
82.7416
83.5745
84.4073
85.2402
86.0731
86.906
87.7388
88.5717
89.4046
90.1313
90.858
91.5848
92.3115
93.167
94.0225
94.878
95.7335
96.589
97.4445
98.2999
99.1554
100.011
100.866

Y Interslice Interslice Interslice
coordinate - Bottom Normal Force Shear Force Force Angle

[ft] [Ibs] [Ibs] [degrees]
90.4665 0 0 0
90.6751 51.526 34.731 33.9819
90.8954 126.617 85.3462 33.9819
91.1274 222.115 149.716 33.9818
91.3712 335.03 225.826 33.9818
91.627 461.108 310.809 33.9819
91.895 594.453 400.689 33.9818
92.1752 732.997 494.074 33.9818
92.4679 874.965 589.768 33.9818
92.7732 1018.7 686.651 33.9818
93.0914 1162.64 783.677 33.9819
93.4226 1305.35 879.868 33.9818
93.7671 1445.47 974.315 33.9818
94.125 1581.74 1066.17 33.9819
94.4982 1701.85 1147.13 33.9819
94.8855 1813.95 1222.69 33.9819
95.2872 1917.28 1292.34 33.9819
95.7036 2011.2 1355.65 33.982
96.135 2095.1 1412.2 33.9819
96.5817 2168.46 1461.65 33.9819
97.0441 2230.83 1503.68 33.9817
97.5225 2281.81 1538.05 33.9819
98.0175 2321.08 1564.52 33.9819
98.5293 2348.4 1582.94 33.982
99.0586 2363.43 1593.06 33.9818
99.6058 2364.82 1594 33.9818
100.171 2351.95 1585.32 33.9817
100.756 2325.6 1567.56 33.9818
101.36 2286.62 1541.29 33.9818
101.985 2235.19 1506.63 33.9819
102.631 2171.6 1463.76 33.9818
103.299 2096.19 1412.93 33.9818
103.989 2009.4 1354.43 33.9818
104.704 1911.79 1288.63 33.9817
105.443 1803.98 1215.97 33.9819
106.208 1686.74 1136.94 33.9818
107 1560.94 1052.15 33.9819
107.715 1393.59 939.343 33.9818
108.452 1220.56 822.717 33.9819
109.213 1042.65 702.797 33.9819
110 860.728 580.171 33.9818
110.96 707.057 476.59 33.9818
111.96 552.441 372.371 33.9818
113.001 399.154 269.049 33.9819
114.088 249.818 168.389 33.9818
115.225 107.47 72.4396 33.9817
116.415 -20.366 -13.7277 33.9819
117.665 -105.914 -71.3913 33.9819
118.98 -137.779 -92.8697 33.9819
120.368 -106.632 -71.8749 33.9818
121.839 0 0 0

1_AA_StaticCircle_11389001_Rev3.slim
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List Of Coordinates

External Boundary

X Y
0 60
121 60
193 60
220 64
220 68
220 92
220 96
220 107
220 110.388
220 119
193 120
121 121
97 122
82.2308 110
81 109
79 107
63 94
58 89
0 89
0 70
0 64

Material Boundary

X Y
63 94
121 95
193 96
220 96

Material Boundary

X Y
79 107
121 107
193 107
220 107

Material Boundary

X Y
0 70
220 68

Material Boundary

1_AA_StaticCircle_11389001_Rev3.slim
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0 64
220 64

Material Boundary

X Y
82.2308 110
121 110
193 112
220 110.388

Material Boundary

X Y
58 89
121 91
193 93
220 92

1_AA_StaticCircle_11389001_Rev3.slim Leighton 7/29/2016, 6:01:40 PM



Safety Factor
0.000
i 0.250
] 0.500
i 0.750
1.000
1 1.250
] 1.500
1.750
B 2.000
A 2.250
i 2.500
i 2.750
— 3.000
iy 3.250
3.500
. 3.750
4.000
i 4.250
i 4.500
R 4.750
n 5.000
5.250
5.500
5.750
6.000+

175

1%5

]

@
Method Name Min FS
Bishop simplified 1.083 Material Name Color U'(':;:}l:if)ht Strength Type Cn(l; e;i,on (::;) S\g:f:ec:e Ru :dh:gl; Ai::;;ry <021l
Spencer 1.105
Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 300 30 None | O 0 0
Layer 2 - Silty Sand (SM) |:| 120 Mohr-Coulomb 50 36 None | O 0 0
Layer 3 - Sand (SC/SM) . 120 Mohr-Coulomb 90 40 None | O 0 0
Layer 4 - Clay and Silt (CL/ML) . 120 Mohr-Coulomb 390 32 None | O 0 0
® Layer 5 - Clean sand (SP-SW) D 120 Mohr-Coulomb 0 39 None | O 0 0

C
20

Distance to FS 1.1 setback

C C C C C C C C C
40 60 80 100 120 140 160 180 200
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Slide Analysis Information

Goleta Fire Station #10

Project Summary
File Name: 2_AA_StaticCircle_11389001_Rev3_Pseudo-static
Slide Modeler Version: 7.018
Project Title: Goleta Fire Station #10
Analysis: A-A' Pseudostatic Analysis - Circular failure
Author: LD
Company: Leighton
Date Created: 7/29/2016, 6:01:40 PM
Comments

Peak strength, depth specific

General Settings

Units of Measurement:

Imperial Units

Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard
Maximum Material Properties: 20
Maximum Support Properties: 20
Analysis Options
Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Spencer
Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections
with water tables and piezos: ves
Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis

2_AA_StaticCircle_11389001_Rev3_Pseudo-static.slim

Leighton 7/29/2016, 6:01:40 PM
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Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [Ibs/ft3]: 62.4

Use negative pore pressure cutoff: No

Advanced Groundwater Method:  None

Random Numbers

Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type: Circular
Search Method: Slope Search
Number of Surfaces: 5000

Upper Angle: Not Defined
Lower Angle: Not Defined

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic

Advanced seismic analysis: No
Staged pseudostatic analysis: No

Loading

Seismic Load Coefficient (Horizontal): 0.211

Material Properties

2_AA_StaticCircle_11389001_Rev3_Pseudo-static.slim Leighton 7/29/2016, 6:01:40 PM



SLIDEINTERPRET 7.018

Goleta Fire Station #10: Page 3 of 14

Property

Color

Strength Type

Unit Weight [lbs/ft3]
Cohesion [psf]

Friction Angle [deg]

Water Surface

Ru Value

Unsat. Shear Strength Phi b
[deg]

Unsat. Shear Strength Air
Entry Value [psf]

Layer 1 - Mixed Fine
grained (SM/ML)

[]

Mohr-Coulomb
120

300

30

None

0

0

Layer 2 - Silty
Sand (SM)

[]

Mohr-Coulomb
120

50

36

None

Layer 3 - Sand
(sc/sm)

[]

Mohr-Coulomb
120

90

40

None

Layer 4 - Clay and
Silt (CL/ML)

[]

Mohr-Coulomb
120

390

32

None

0

0

Layer 5 - Clean
sand (SP-SW)

[]

Mohr-Coulomb
120

0

39

None

Global Minimums

Method: bishop simplified

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Resisting Moment:
Driving Moment:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

Method: spencer

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Resisting Moment:
Driving Moment:
Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

Valid / Invalid Surfaces

Method: bishop simplified

Number of Valid Surfaces:
Number of Invalid Surfaces:

1.083470
43.434,170.626
82.416
58.621, 89.621
109.591, 121.475
3.34437e+006 Ib-ft
3.08671e+006 Ib-ft
455.936 ft2
50.9698 ft
8.94521 ft

1.105020
29.581, 184.372
99.232
58.425, 89.425
106.441, 121.607
3.23996e+006 Ib-ft
2.93203e+006 Ib-ft
26964.4 Ib
244016 1b
341.541 ft2
48.0167 ft
7.11297 ft

4070
930

2_AA_StaticCircle_11389001_Rev3_Pseudo-static.slim
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Error Codes:

Error Code -103 reported for 22 surfaces
Error Code -105 reported for 1 surface
Error Code -106 reported for 28 surfaces
Error Code -112 reported for 1 surface
Error Code -114 reported for 878 surfaces

Method: spencer

Number of Valid Surfaces: 3481
Number of Invalid Surfaces: 1519

Error Codes:

Error Code -103 reported for 22 surfaces
Error Code -105 reported for 1 surface
Error Code -106 reported for 28 surfaces
Error Code -108 reported for 128 surfaces
Error Code -111 reported for 461 surfaces
Error Code -112 reported for 1 surface
Error Code -114 reported for 878 surfaces

Error Codes

The following errors were encountered during the computation:

-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them.
This usually occurs when the slip surface extends past the bottom of the soil region, but may also occur on a benched slope
model with two sets of Slope Limits.

-105 = More than two surface / slope intersections with no valid slip surface.

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This limitation is imposed to avoid
numerical errors which may result from too many slices, or too small a slip region.

-108 =Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the
driving force is very small (0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 =The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation.
This screens out some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces
with many high negative base angle slices in the passive zone.

-114 = Surface with Reverse Curvature.

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.08347

Angle Base Base Shear Shear Base Pore Effective
Slice Width  Weight of Slice Base . Friction Normal Normal
. Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] psf] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
1 0977893 462604 10.9647 Layerfs'cjsa:ﬂ‘; 90 40 104.09 112.779 27.1467 0 27.1467
2 0977893 138.059  11.658 Layer(as';;r\‘/l‘; 90 40 165904 179.752 106.961 0 106.961
3 0977893 228.408 12.3531 Layeris'cjg:ﬂ‘; 90 40 225692 24453 184.161 0 184.161
4 0977893 317.296 13.05 Layer(as';;r\‘/l‘; 90 40 283484 307.146 258.785 0 258785
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Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sSm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sSm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 1 - Mixed
17 1.0263 1128.86 22.3552 Fine grained 300 30 707.926 767.017 808.897 0 808.897
(SM/ML)
Layer 1 - Mixed
18 1.0263 1178.57 23.1289 Fine grained 300 30 724.076 784.515 839.205 0 839.205
(SM/ML)
Layer 1 - Mixed
19 1.0263 1226.26 23.907 Fine grained 300 30 739.066 800.756 867.335 0 867.335
(SM/ML)
Layer 1 - Mixed
20 1.0263 1271.88 24.6899 Fine grained 300 30 752.895 815.739 893.287 0 893.287
(SM/ML)
Layer 1 - Mixed
21 1.0263 1317.2 25.4777 Fine grained 300 30 766.298 830.261 918.44 0 918.44
(SM/ML)
Layer 1 - Mixed
22 1.0263 1377.85 26.2707 Fine grained 300 30 785.708 851.291 954.863 0 954.863
(SM/ML)
Layer 1 - Mixed
23 1.0263 143847 27.0692 Fine grained 300 30 804.704 871.873 990.509 0 990.509
(SM/ML)
Layer 1 - Mixed
24 1.0263 1479.16 27.8733 Fine grained 300 30 815.227 883.274 1010.26 0 1010.26
(SM/ML)
Layer 1 - Mixed
25 1.0263 1513.86 28.6836 Fine grained 300 30 823.045 891.745 1024.93 0 1024.93
(SM/ML)
Layer 1 - Mixed
26 1.0263 1546.22  29.5001 Fine grained 300 30 829.67 898.923 1037.37 0 1037.37
(SM/ML)
Layer 1 - Mixed
27 1.0263 1576.2 30.3233 Fine grained 300 30 835.093 904.798 1047.54 0 1047.54
(SM/ML)
Layer 1 - Mixed

5 0.977893 401.783  13.7488 90 40 337.36 365.519 328.351 0 328351

6 0.977893 468.657 14.4498 90 40 378.681 410.289 381.706 0 381.706
7 0.977893 531.57 15.153 90 40 416.688 451.469 430.782 0 430.782
8 0.977893 592.969  15.8585 90 40 453.041 490.856 477.722 0 477.722
9 0.977893 652.839 16.5665 90 40 487.76 528.473 522.551 0 522551
10 0.977893 711.162 17.2771 90 40 520.862 564.338 565.294 0 565.294
11 0.977893 767.921  17.9905 90 40 552.364 598.47 605.971 0 605971
12 0.977893 823.097 18.7068 90 40 582.284 630.887 644.605 0 644.605
13 0.977893 876.671 19.4261 90 40 610.636 661.606 681.213 0 681.213
14 0.977893 928.621 20.1486 90 40 637.433 690.64 715.815 0 715.815
15 0.977893 978.925 20.8745 90 40 662.689 718.004 748.425 0 748.425

16 0.977893 1027.56 21.6039 90 40 686.414 743.709 779.06 0 779.06
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Fine grained
(SM/ML)
Layer 1 - Mixed
29 1.0263 1628.74 31.9909 Fine grained 300 30 842.296 912.602 1061.06 0 1061.06
(SM/ML)
Layer 1 - Mixed
30 1.0263 1651.18 32.8361 Fine grained 300 30 844.053 914.506 1064.35 0 1064.35
(SM/ML)
Layer 1 - Mixed
31 1.0263 1670.96 33.6894 Fine grained 300 30 844.564 915.06 1065.32 0 1065.32
(SM/ML)
Layer 1 - Mixed
32 1.0263 1688.01 34.5513 Fine grained 300 30 843.815 914.248 1063.91 0 1063.91
(SM/ML)
Layer 1 - Mixed
33 1.0263 1702.24 35.4222 Fine grained 300 30 841.791 912.055 1060.11 0 1060.11
(SM/ML)
Layer 1 - Mixed
34 1.0263 1713.56 36.3027 Fine grained 300 30 838.474 908.461 1053.89 0 1053.89
(SM/ML)
Layer 1 - Mixed
35 1.0263 1721.87 37.1932 Fine grained 300 30 833.847 903.448 1045.2 0 1045.2
(SM/ML)
Layer 1 - Mixed
36 1.0263 1727.06 38.0943 Fine grained 300 30 827.889 896.993 1034.03 0 1034.03
(SM/ML)
Layer 1 - Mixed
37 1.0263 1729.03 39.0067 Fine grained 300 30 820.58 889.074 1020.31 0 1020.31
(SM/ML)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
41 1.03268 1412.75 43.1336 Fine grained 300 30 671.007 727.016 739.615 0 739.615
(SM/ML)
Layer 1 - Mixed
42 1.03268 1285.41 44.1256 Fine grained 300 30 619.894 671.637 643.694 0 643.694
(SM/ML)
Layer 1 - Mixed
43 1.03268 1153.73 45.1345 Fine grained 300 30 568.154 615.578 546.597 0 546.597
(SM/ML)
Layer 1 - Mixed
44 1.03268 1017.48 46.1616 Fine grained 300 30 515.791 558.844 448.332 0 448.332
(SM/ML)
Layer 1 - Mixed
45 1.03268 876.396 47.2083 Fine grained 300 30 462.81 501.441 348.906 0 348.906
(SM/ML)
Layer 1 - Mixed
46 1.03268 730.191 48.2761 Fine grained 300 30 409.219 443.377 248.336 0 248.336
(SM/ML)
Layer 1 - Mixed
47 1.03268 578.539 49.3666 Fine grained 300 30 355.031 384.665 146.645 0 146.645
(SM/ML)
Layer 1 - Mixed
48 1.03268 421.071 50.482 Fine grained 300 30 300.262 325.324 43.8631 0 43.8631

38 1.14819 193249 39.9867 50 36 751.989 814.758 1052.6 0 1052.6

39 1.14819 1862.05 41.0367 50 36 715914 775.671 998.8 0 998.8

40 1.14819 1715.18 42.1038 50 36 652.552 707.02 904.308 0 904.308
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(SM/ML)
Layer 1 - Mixed )
49 1.03268 257369 516243 Fine grained 300 30 244934 265379 0 -59.9653
59.9653
(SM/ML)
Layer 1 - Mixed )
50 1.03268 869518 52.7962 Fine grained 300 30 189.081 204.863 0 -164.782
164.782
(SM/ML)
Global Minimum Query (spencer) - Safety Factor: 1.10502
Angle Base Base Effective
Slice Width  Weight of Slice Base Bast_e Friction Shear Shear Normal Pore Normal
R Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] [psf] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
1 0956935 37.9492  17.187 Layeris'cj;'\’/l‘; 90 40 178.995 197.793 128.462 0 128462
2 0956935 113237 17.7663 Layer(as';;r\‘/l‘; 90 40 236521  261.36 204.219 0 204219
3 0956935 187.298 18.3475 Layeris'cjg:ﬂ‘; 90 40 290.025 320483 274.68 0 27468
4 0956935 260.119 18.9306 Layer(ss'cj;‘:ﬂ‘; 90 40 339.729 375.407 340.136 0 340.136
5 0956935 331.196 19.5157 Layeris'cfg&‘; 90 40 385474 425956 400.377 0 400377
6 0.956935 387.183  20.103 Layerfs'cj::ﬂ‘; 90 40 417.807 461.685 442.957 0 442957
7 0956935 435.603 20.6925 Layeris'cfg&‘; 90 40 443.001 489.525 476.135 0 476.135
8 0.956935 482729 212843 Layeris'cjsa:\’ﬂ‘; 90 40 465871 514.797 506.253 0 506.253
9 0.956935 528544 21.8785 Layer(as';;r\‘/l‘; 90 40 486544 537.641 533.477 0 533477
10 0.956935 573.034 22.4752 Layeris'cjsa:\’ﬂ‘; 90 40 505.138 558.188 557.964 0 557.964
11 0956935 616.18 23.0745 Layer(as';;r\‘/l‘; 90 40 521765 576.561 579.861 0 579.861
12 0956935 657.965 23.6764 Layeris'cj;'\’/l‘; 90 40 536.531 592.878 599.306 0 599.306
13 0956935 698.371 24.2811 Layer(ss'cj;‘:ﬂ‘; 90 40 549532 607.244 616.428 0 616.428
Layer 1 - Mixed
14 0992836 765772 24.9002 Fine grained 300 30 613678 678.127 654.935 0 654935
(SM/ML)
Layer 1 - Mixed
15 0992836 806.173 25.5339 Fine grained 300 30 619.049 684.062 665.214 0 665214
(SM/ML)
Layer 1 - Mixed
16 0.992836 844.964 26.1709 Fine grained 300 30 623562 689.049 673.852 0 673.852
(SM/ML)
Layer 1 - Mixed
17 0992836 882.117 26.8114 Fine grained 300 30 627.248 693.122 680.908 0 680.908
(SM/ML)
Layer 1 - Mixed
18 0.992836 917.604 27.4556 Fine grained 300 30 630.136 696313 686.434 0 686.434
(SM/ML)
Layer 1 - Mixed
19 0992836 951.398 28.1035 Fine grained 300 30 632251  698.65 690.482 0 690.482
(SM/ML)
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Layer 1 - Mixed
20 0.992836 983.468 28.7554 Fine grained 300 30 633.617 700.16 693.098 0 693.098
(SM/ML)
Layer 1 - Mixed
21 0.992836 1013.78 29.4114 Fine grained 300 30 634.259 700.869 694.325 0 694.325
(SM/ML)
Layer 1 - Mixed
22 0.992836 1049.51 30.0717 Fine grained 300 30 636.297 703.121 698.227 0 698.227
(SM/ML)
Layer 1 - Mixed
23 0.992836 1097.97 30.7363 Fine grained 300 30 641.737 709.132 708.637 0 708.637
(SM/ML)
Layer 1 - Mixed
24 0.992836 1138.02 31.4056 Fine grained 300 30 644.442 712121 713.814 0 713.814
(SM/ML)
Layer 1 - Mixed
25 0.992836 1161.43 32.0797 Fine grained 300 30 642.275 709.727 709.669 0 709.669
(SM/ML)
Layer 1 - Mixed
26 0.992836 118241 32.7589 Fine grained 300 30 639.342 706.486 704.055 0 704.055
(SM/ML)
Layer 1 - Mixed
27 0.992836 1201.41 33.4432 Fine grained 300 30 635.792 702.563 697.26 0 697.26
(SM/ML)
Layer 1 - Mixed
28 0.992836 1218.36 34.133 Fine grained 300 30 631.637 697.972 689.307 0 689.307
(SM/ML)
Layer 1 - Mixed
29 0.992836 1233.22 34.8284 Fine grained 300 30 626.889 692.725 680.219 0 680.219
(SM/ML)
Layer 1 - Mixed
30 0.992836 1245.95 35.5298 Fine grained 300 30 621.559 686.835 670.017 0 670.017
(SM/ML)
Layer 1 - Mixed
31 0.992836 1256.48 36.2374 Fine grained 300 30 615.657 680.313 658.721 0 658.721
(SM/ML)
Layer 1 - Mixed
32 0.992836 1264.75 36.9514 Fine grained 300 30 609.193 673.17 646.349 0 646.349
(SM/ML)
Layer 1 - Mixed
33 0.992836 1270.71 37.6722 Fine grained 300 30 602.175 665.415 632.916 0 632916
(SM/ML)
Layer 1 - Mixed
34 0.992836 1274.27 38.4001 Fine grained 300 30 594.612 657.058 618.442 0 618.442
(SM/ML)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
39 0.930469 1179.18 41.8151 Fine grained 300 30 553.509 611.639 539.775 0 539.775
(SM/ML)
Layer 1 - Mixed
40 0.930469 11685 42.5401 Fine grained 300 30 543.542 600.625 520.698 0 520.698

35 0.89033 1143.76 39.097 50 36 424.551 469.137 576.893 0 576.893

36 0.89033 1142.82 39.7626 50 36 416.201 459.91 564.193 0 564.193
37 0.89033 1140.01 40.4347 50 36 407.344 450.123 550.722 0 550.722

38 0.89033 1135.26 41.1135 50 36 397.989 439.786 536.494 0 536.494

2_AA_StaticCircle_11389001_Rev3_Pseudo-static.slim Leighton 7/29/2016, 6:01:40 PM



SLIDEINTERPRET 7.018

Goleta Fire Station #10: Page 9 of 14

(SM/ML)
Layer 1 - Mixed

41 0.930469 1099.89 43.2737 Fine grained 300 30 521.461 576.225 478.435 0 478.435
(SM/ML)
Layer 1 - Mixed

42 0.930469 996.466 44.0161 Fine grained 300 30 492918 544.684 423.806 0 423.806
(SM/ML)
Layer 1 - Mixed

43 0.930469 890.418 44.768 Fine grained 300 30 464.928 513.755 370.234 0 370.234
(SM/ML)
Layer 1 - Mixed

44 0.930469 781.645 45.5299 Fine grained 300 30 437.535 483.485 317.806 0 317.806
(SM/ML)
Layer 1 - Mixed

45 0.930469 670.038 46.3021 Fine grained 300 30 410.793 453.935 266.623 0 266.623
(SM/ML)
Layer 1 - Mixed

46 0.930469 555.473  47.0855 Fine grained 300 30 384.766 425.174 216.808 0 216.808
(SM/ML)
Layer 1 - Mixed

47 0.930469 437.821 47.8805 Fine grained 300 30 359.529 397.286 168.505 0 168.505
(SM/ML)
Layer 1 - Mixed

48 0.930469 316.937 48.6879 Fine grained 300 30 335.171 370.371 121.886 0 121.886
(SM/ML)
Layer 1 - Mixed

49 0.930469 192.664 49.5085 Fine grained 300 30 311.8 344.545 77.1544 0 77.1544
(SM/ML)
Layer 1 - Mixed

50 0.930469 64.8301 50.3432 Fine grained 300 30 287.64 317.848 30.9132 0 30.9132
(SM/ML)

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.08347
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Slice
Number

O 00 N O U1 B WIN -

G b D P DB DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
R O W o NO LD, WNPFPOOVUOLONOD UL WNPREFPRPOOOLNOULPMAE WNPREROOOLNOOPEWNRERO

X
coordinate
[ft]
58.6208
59.5986
60.5765
61.5544
62.5323
63.5102
64.4881
65.466
66.4439
67.4218
68.3997
69.3776
70.3555
71.3334
72.3113
73.2892
74.267
75.2933
76.3196
77.3459
78.3722
79.3985
80.4248
81.4511
82.4774
83.5037
84.53
85.5563
86.5826
87.6089
88.6352
89.6615
90.6878
91.7141
92.7404
93.7667
94.793
95.8193
96.9675
98.1157
99.2638
100.297
101.329
102.362
103.395
104.427
105.46
106.493
107.525
108.558
109.591

Interslice

Interslice

coordinate - Bottom Normal Force Shear Force Force Angle

Y Interslice
[ft] [Ibs]

89.6208 0
89.8102 86.8493
90.012 198.317
90.2261 331.306
90.4528 482.819
90.6921 649.265
90.9441 824.372
91.2089 1005.46
91.4867 1190.51
91.7776 1377.56
92.0817 1564.73
92.3993 1750.23
92.7304 1932.33
93.0753 2109.34
93.4341 2279.69
93.807 2441.85
94.1943 2594.34
94.6163 2741.03
95.0547 2867.33
95.5096 2972.23
95.9815 3054.81
96.4705 3113.92
96.9771 3145.56
97.5015 3148.11
98.0443 3124.02
98.6058 3073.49
99.1865 2996.08
99.7868 2891.44
100.407 2759.32
101.048 2599.57
101.711 2412.18
102.395 2197.2
103.101 1954.86
103.831 1685.48
104.585 1389.55
105.364 1067.7
106.169 720.722
107 349.603
107.963 -208.674
108.962 -778.05
110 -1329.28
110.967 -1650.26
111.969 -1926.3
113.007 -2150.34
114.082 -2314.71
115.198 -2411.08
116.356 -2430.3
117.559 -2362.34
118.811 -2196.14
120.115 -1919.4
121.475 0

[Ibs]

O O O OO O 0O 0O OO0 OO0 000 OO0 0000000000 O0ODO0ODO0ODO0OO0ODOLODOLODOOOLODOLOODOOODOLOOOOoOOoOOoOOoOoo

[degrees]

O O O O O O 0O 0O 0O 0000000000000 O0ODO0ODO0OO0OO0ODO0ODO0ODO0ODO0OO0ODOLODO0ODOOOLODOLOODOOOLODOLOODOOoOOoOOoOOoOOoo
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Global Minimum Query (spencer) - Safety Factor: 1.10502
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Slice
Number

O 00 N O U1 B WIN -

G b D P DB DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
R O W o NO LD, WNPFPOOVUOLONOD UL WNPREFPRPOOOLNOULPMAE WNPREROOOLNOOPEWNRERO

X
coordinate
[ft]
58.4247
59.3816
60.3385
61.2955
62.2524
63.2093
64.1663
65.1232
66.0802
67.0371
67.994
68.951
69.9079
70.8648
71.8577
72.8505
73.8433
74.8362
75.829
76.8218
77.8147
78.8075
79.8004
80.7932
81.786
82.7789
83.7717
84.7645
85.7574
86.7502
87.743
88.7359
89.7287
90.7215
91.7144
92.6047
93.495
94.3854
95.2757
96.2062
97.1366
98.0671
98.9976
99.928
100.859
101.789
102.719
103.65
104.58
105.511
106.441

Y Interslice Interslice Interslice
coordinate - Bottom Normal Force Shear Force Force Angle

[ft] [Ibs] [Ibs] [degrees]
89.4247 0 0 0
89.7207 125.346 143.749 489123
90.0273 265.29 304.239 489123
90.3446 416.279 477.396 48.9123
90.6728 575.03 659.454 489123
91.012 738.421 846.833 48.9122
91.3622 901.605 1033.98 48.9124
91.7237 1061.74 1217.62 48.9122
92.0965 1217.2 1395.9 48.9122
92.4808 1366.51 1567.14 489123
92.8766 1508.35 1729.79 489121
93.2843 1641.5 1882.5 489123
93.7039 1764.9 2024.01 48.9122
94.1356 1877.58 2153.24 48.9123
94.5965 2023.77 2320.89 48.9122
95.0707 2153.1 2469.21 48.9122
95.5587 2265.46 2598.06 48.9122
96.0604 2360.75 2707.35 489123
96.5763 2438.99 2797.07 48.9122
97.1065 2500.2 2867.27 48.9122
97.6513 2544.49 2918.06 48.9122
98.211 2572.01 2949.63 489123
98.7859 2581.25 2960.22 489123
99.3762 2568.7 2945.83 48.9123
99.9824 2536.05 2908.39 489123
100.605 2487.36 2852.55 489123
101.244 2423.19 2778.96 489123
101.899 2344.05 2688.2 489123
102.572 2250.49 2580.9 489123
103.263 2143.13 2457.78 489123
103.972 2022.65 2319.61 48.9123
104.7 1889.78 2167.24 489124
105.447 1745.35 2001.6 489123
106.213 1590.22 1823.69 48.9122
107 1425.35 1634.62 489123
107.723 1144.84 1312.92 48.9122
108.464 856.493 982.24 48.9122
109.223 561 643.364 48.9123
110 259.102 297.143 489123
110.832 76.2921 87.493 48.9122
111.686 -108.828 -124.806 48.9123
112.562 -274.568 -314.879 48.9122
113.461 -406.959 -466.708 489123
114.384 -503.723 -577.677 48.9122
115.332 -562.552 -645.144 489123
116.306 -581.124 -666.443 489123
117.307 -557.109 -638.901 48.9122
118.336 -488.186 -559.859 48.9122
119.394 -372.068 -426.694 489123
120.484 -206.528 -236.85 489123
121.607 0 0 0
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List Of Coordinates

External Boundary

X Y
0 60
121 60
193 60
220 64
220 68
220 92
220 96
220 107
220 110.388
220 119
193 120
121 121
97 122
82.2308 110
81 109
79 107
63 94
58 89
0 89
0 70
0 64

Material Boundary

X Y
63 94
121 95
193 96
220 96

Material Boundary

X Y
79 107
121 107
193 107
220 107

Material Boundary

X Y
0 70
220 68

Material Boundary
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0 64
220 64

Material Boundary

X Y
82.2308 110
121 110
193 112
220 110.388

Material Boundary

X Y
58 89
121 91
193 93
220 92
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1?0

Safety Factor

' 0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

1?0

Unit Weight Cohesion| Phi | Water Phi b | Air Entry
(Ibs/#t3) Strength Type Ru

Material Name Color (osf) | (deg) | surface (deg) (osf)

Layer 1 - Mixed fine grained (SM/ML) 120 Mohr-Coulomb 132 33 None | O 0 0

Layer 2 - Silty Sand (SM) 120 Mohr-Coulomb 50 33 None 0 0 0

1?0

Layer 3 - silty Sand (SC/SM) 120 Mohr-Coulomb 50 39 None | O 0 0

Layer 4 - Clay and Silt (CL/ML) 120 Mohr-Coulomb 247 25 None | O 0 0

L]/ 3 || =

Layer 5 - well graded sand (SP-SW) 120 Mohr-Coulomb 0 36 None | O 0 0

Setback, FS 1.5

1%0

1?0

o

C C C C C C C C C C
20 40 60 80 100 120 140 160 180 200

Project

Goleta Fire Station #10
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Slide Analysis Information
Goleta Fire Station #10

Project Summary
File Name: 3_BB_Static Circular 11389001_Rev2.slim
Slide Modeler Version: 7.021
Project Title: Goleta Fire Station #10
Analysis: Section B-B' Static Analysis
Author: LD
Company: Leighton
Date Created: 7/29/2016, 6:01:40 PM
General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard

Maximum Material Properties: 20
Maximum Support Properties: 20

Analysis Options

Slices Type: Vertical

Analysis Methods Used
Bishop simplified
Janbu simplified

Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha <0.2: Yes
Create Interslice boundaries at intersections

. . Yes
with water tables and piezos:
Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [Ibs/ft3]: 62.4
Use negative pore pressure cutoff: No
Advanced Groundwater Method:  None

Random Numbers

3_BB_Static Circular 11389001_Rev2.slim Leighton 7/29/2016, 6:01:40 PM
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Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type: Circular
Search Method: Slope Search
Number of Surfaces: 5000

Upper Angle: Not Defined
Lower Angle: Not Defined
Composite Surfaces: Disabled

Reverse Curvature: Invalid Surfaces

Minimum Elevation: Not Defined

Minimum Depth: Not Defined

Minimum Area: Not Defined

Minimum Weight: Not Defined
Seismic

Advanced seismic analysis: No

Staged pseudostatic analysis: No

Material Properties
Propert Layer 1 - Mixed fine Layer 2 - Silty Layer 3 - silty Sand  Layer 4 - Clay and Silt Layer 5 - well graded
perty grained (SM/ML) Sand (SM) (Sc/sm) (CL/ML) sand (SP-SW)

Color L] L] L] L] L]
Strength Type Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb
Unit Weight [Ibs/ft3] 120 120 120 120 120
Cohesion [psf] 132 50 50 247 0
Friction Angle [deg] 33 33 39 25 36
Water Surface None None None None None
Ru Value 0 0 0 0 0
Unsat. Shear Strength Phi b 0 0 0 0 0
[deg]
Unsat. Shear Strength Air Entry 0 0 0 0 0
Value [psf]

Global Minimums

Method: bishop simplified

FS 1.418520
Center: 32.774, 182.146
Radius: 95.115

Left Slip Surface Endpoint:

Right Slip Surface Endpoint:

Resisting Moment:
Driving Moment:

Total Slice Area:

Surface Horizontal Width:
Surface Average Height:

Method: janbu simplified

58.295,90.519
105.135, 120.414
2.21889e+006 Ib-ft
1.56423e+006 Ib-ft
254.094 ft2
46.8402 ft

5.4247 ft

3_BB_Static Circular 11389001_Rev2.slim
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FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

Method: spencer

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Resisting Moment:
Driving Moment:

1.359260
55.135, 143.872
52.109
60.325,92.022
101.695, 120.472
19376.3 Ib
14255 Ib
263.284 ft2
41.3705 ft
6.36405 ft

1.421390
32.774,182.146
95.115
58.295,90.519
105.135, 120.414
2.22339e+006 Ib-ft
1.56423e+006 Ib-ft

Error Codes:

Resisting Horizontal Force:  19518.5 Ib
Driving Horizontal Force: 13732 1b
Total Slice Area: 254.094 ft2
Surface Horizontal Width:  46.8402 ft
Surface Average Height: 5.4247 ft
Valid / Invalid Surfaces
Method: bishop simplified
Number of Valid Surfaces: 4242
Number of Invalid Surfaces: 758

Error Code -103 reported for 20 surfaces
Error Code -105 reported for 3 surfaces
Error Code -106 reported for 40 surfaces
Error Code -107 reported for 60 surfaces
Error Code -108 reported for 11 surfaces
Error Code -112 reported for 1 surface
Error Code -114 reported for 623 surfaces

Method: janbu simplified

Number of Valid Surfaces:
Number of Invalid Surfaces:

Error Codes:

4191
809

Error Code -103 reported for 20 surfaces
Error Code -105 reported for 3 surfaces
Error Code -106 reported for 40 surfaces
Error Code -107 reported for 60 surfaces
Error Code -108 reported for 62 surfaces
Error Code -112 reported for 1 surface
Error Code -114 reported for 623 surfaces

Method: spencer

Number of Valid Surfaces:
Number of Invalid Surfaces:

4101
899

3_BB_Static Circular 11389001_Rev2.slim
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Error Codes:

Error Code -103 reported for 20 surfaces
Error Code -105 reported for 3 surfaces
Error Code -106 reported for 40 surfaces
Error Code -107 reported for 60 surfaces
Error Code -108 reported for 97 surfaces
Error Code -111 reported for 55 surfaces
Error Code -112 reported for 1 surface
Error Code -114 reported for 623 surfaces

Error Codes

The following errors were encountered during the computation:

-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them. This usually occurs
when the slip surface extends past the bottom of the soil region, but may also occur on a benched slope model with two sets of Slope Limits.

-105 = More than two surface / slope intersections with no valid slip surface.

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This limitation is imposed to avoid numerical errors which
may result from too many slices, or too small a slip region.

-107 = Total driving moment or total driving force is negative. This will occur if the wrong failure direction is specified, or if high external or anchor
loads are applied against the failure direction.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the driving force is very small
(0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 =The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation. This screens out some
slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces with many high negative base angle slices in
the passive zone.

-114 = Surface with Reverse Curvature.

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.41852

Angle Base Base Shear Shear Base Pore Effective  Base Effective

Slice Width  Weight of Slice Base Cohesion Friction Stress  Strength Normal Pressure Normal Vertical Vertical

Number [ft] [Ibs] Base Material [psf] Angle [psf] [ps?]t Stress [psf] Stress Stress Stress

[degrees] [degrees] [psf] [psf] [psf] [psf]

1 0953495 248953 158625  Lover3-sitty 50 39 431632 612279 13.8653 0 138653 261302 26.1302
Sand (SC/SM)

2 0953495 740687 164606  2Ver3-sity 50 39 681226 96.6333 57.5873 0 57.5873 777152 77.7152
Sand (SC/SM)

3 00953495 122002 170604  -2Yer3-silty 50 39 921713 130.747 99.7141 0 99.7141 128 128
Sand (SC/SM)

4 0953495 168.683 17.6622 &3-Sy 50 39 115315 163.576 140.255 0 140255 176973 176.973
Sand (SC/SM)

5 00953495 214.101 18266  -2Yer3-silty 50 39 137557 195.127 179.217 0 179217 224619 224.619
Sand (SC/SM)

6 0953495 25824 18872  -over3-silty 50 39 158903 225.407 216.609 0 216609 270927 270.927
Sand (SC/SM)

7 0053495 302261 194801  -2Yer3-silty 50 39 179.94 255249 253.461 0 253461 317.111 317.111
Sand (SC/SM)

8 00953495 34762 200905  -2Yer3-silty 50 39 201391 285.677 291.038 0 291.038 364.699 364.699
Sand (SC/SM)

9 0953495 391.758 207033  -2Yer3-silty 50 39 221984 314.889 327.111 0 327111 411.007 411.007
Sand (SC/SM)

10 0953495 43456 213186  over3-sity 50 39 241672 342817 3616 0 3616 455914 455914
Sand (SC/SM)

11 0953495 476009 219365  -2ver3-silty 50 39 260458 369.465 394.506 0 394506 499.402 499.402
Sand (SC/SM)

12 0953495 516.088 22557  -over3-silty 50 39 278343 394.835 425.836 0 425836 541454 541.454
Sand (SC/SM)

13 0953495 554778 231804  -2Yer3-silty 50 39 295329 41893 455.591 0 455591 58205  582.05
Sand (SC/SM)
Layer 1 - Mixed
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fine grained

(SM/ML)

Layer 1 - Mixed

15 0.905215 593.598  24.3881 fine grained 132 33 325.763 462.102 508.312 0 508312 656.003 656.003
(SM/ML)
Layer 1 - Mixed

16 0.905215 624.74 24.9883 fine grained 132 33 337.19 478311 533.272 0 533.272 690.422 690.422
(SM/ML)
Layer 1 - Mixed

17 0.905215 654.625 25.5914 fine grained 132 33 347.962 493.591 556.801 0 556.801 723.452 723.452
(SM/ML)
Layer 1 - Mixed

18 0.905215 683.234  26.1975 fine grained 132 33 358.077 507.94 578.896 0 578896 755.073 755.073
(SM/ML)
Layer 1 - Mixed

19 0.905215 710.547  26.8069 fine grained 132 33 367.534 521.354 599.552 0 599.552 785.262 785.262
(SM/ML)
Layer 1 - Mixed

20 0.905215 736.545  27.4195 fine grained 132 33 376.329 533.83 618.764 0 618764 813.997 813.997
(SM/ML)
Layer 1 - Mixed

21 0.905215 761.203  28.0355 fine grained 132 33 384.461 545366 636.527 0 636.527 841.255 841.255
(SM/ML)
Layer 1 - Mixed

22 0.905215 784.501  28.6551 fine grained 132 33 391.926 555.955 652.833 0 652.833 867.007 867.007
(SM/ML)
Layer 1 - Mixed

23 0.905215 806.414  29.2784 fine grained 132 33 398.721 565.594 667.677 0 667.677 891.231 891.231
(SM/ML)
Layer 1 - Mixed

24 0.905215 823.558  29.9055 fine grained 132 33 403.498 572.37 678.111 0 678111 910.184 910.184
(SM/ML)
Layer 1 - Mixed

25 0.905215 835.038  30.5365 fine grained 132 33 405.929 575.818 683.419 0 683.419 922.878 922.878
(SM/ML)
Layer 1 - Mixed

26 0.905215 845.039 31.1717 fine grained 132 33 407.705 578.337 687.299 0 687.299 933.939 933.939
(SM/ML)
Layer 1 - Mixed

27 0.905215 853.546  31.8112 fine grained 132 33 408.828 579.931 689.754 0 689.754 943.349 943.349
(SM/ML)
Layer 1 - Mixed

28 0.905215 860.451  32.4552 fine grained 132 33 409.265 580.55 690.707 0 690.707 950.987 950.987
(SM/ML)
Layer 1 - Mixed

29 0.905215 863.25 33.1038 fine grained 132 33 408.048 578.824 688.048 0 688.048 954.089 954.089
(SM/ML)
Layer 1 - Mixed

30 0.905215 863.221  33.7572 fine grained 132 33 405.697 575.49 682.914 0 682914 954.066 954.066
(SM/ML)
Layer 1 - Mixed

31 0.905215 861.564 34.4156 fine grained 132 33 402.693 571.228 676.353 0 676.353 952.244 952.244
(SM/ML)
Layer 1 - Mixed

32 0.905215 858.239  35.0793 fine grained 132 33 399.03 566.032 668.35 0 668.35 948.577 948.577
(SM/ML)
Layer 1 - Mixed

33 0.905215 853.206  35.7484 fine grained 132 33 394.702 559.893 658.897 0 658.897 943.024 943.024
(SM/ML)
Layer 1 - Mixed

34 0.905215 846.422 36.4231 fine grained 132 33 389.703 552.802 647.979 0 647979 935.536 935.536
(SM/ML)
Layer 1 - Mixed

35 0.905215 837.842  37.1038 fine grained 132 33 384.028 544.752 635.583 0 635.583 926.062 926.062

(SM/ML)

Layer 2 - Silty

36 1.03792 947.672  37.8415 sand (SM)

50 33 334489 474479 653.64 0 653.64 913.484 913.484
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37 1.03792 931.09 38.6376 "ay:;rfd'(i'll\;‘)’ 50 33 326,612 463305 636.434 0 636434 897516 897.516
Layer 2 - Silty

38 1.03792 911.558 39.4426 sand (SM) 50 33 317.822 450.837 617.235 0 617.235 878.693 878.693
Layer 2 - Silty

39 1.03792 888.957 40.2571 sand (SM) 50 33 308.108 437.058 596.018 0 596.018 856.916 856.916
Layer 1 - Mixed

40 0.943483 785.834  41.0435 fine grained 132 33 339.34 481361 537.969 0 537969 833.405 833.405
(SM/ML)
Layer 1 - Mixed

41 0.943483 762.066 41.8015 fine grained 132 33 328.563 466.073 514.427 0 514427 808.211 808.211
(SM/ML)
Layer 1 - Mixed

42 0943483 735.739  42.5685 fine grained 132 33 316.986 449.651 489.14 0 489.14 780.303 780.303
(SM/ML)
Layer 1 - Mixed

43 0.943483 706.759  43.3451 fine grained 132 33 304.601 432.082 462.085 0 462.085 749.58 749.58
(SM/ML)
Layer 1 - Mixed

44 0943483 675.021 44.1318 fine grained 132 33 291.394 413.348 433.239 0 433.239 715933 715.933
(SM/ML)
Layer 1 - Mixed

45 0.943483 633.324 449291 fine grained 132 33 274992 390.082 397.411 0 397411 671.724 671.724
(SM/ML)
Layer 1 - Mixed

46 0.943483 534.673  45.7377 fine grained 132 33 239.962 340.391 320.894 0 320.894 567.116 567.116
(SM/ML)
Layer 1 - Mixed

47 0.943483 421.693 46.5581 fine grained 132 33 200.778 284.808 235.304 0 235304 44731 447.31
(SM/ML)
Layer 1 - Mixed

48 0.943483 305.452 47.3911 fine grained 132 33 161.183 228.641 148.814 0 148.814 324.044 324.044
(SM/ML)
Layer 1 - Mixed

49 0.943483 185.792 48.2375 fine grained 132 33 121.181 171.898 61.4379 0 614379 197.151 197.151
(SM/ML)

Layer 1 - Mixed )
50 0.943483 62.544  49.0982 fine grained 132 33 80.7833 114.593 0 -26.8049 66.4479 66.4479
26.8049
(SM/ML)
Global Minimum Query (janbu simplified) - Safety Factor: 1.35926

Angle Base Base Shear Shear Base Pore Effective  Base Effective

Slice Width  Weight of Slice Base Cohesion Friction Stress  Strength Normal Pressure Normal Vertical Vertical

Number [ft] [Ibs] Base Material [psf] Angle [psf] [psfg]t Stress [psf] Stress Stress Stress

[degrees] [degrees] [psf] [psf] [psf] [psf]

1 0844004 270212 618207  L3ver3-silty 50 39 524802 71.3343 26.3458 0 263458 320303 32.0303
Sand (SC/SM)

2 0844004 803572 71164  Lover3-sitty 50 39 87.0484 118321  84.37 0 8437 952377 952377
Sand (SC/SM)
Layer 3 - silty

3 0.844004 132.276 8.05264 50 39 120.061 163.194 139.783 0 139.783 156.769 156.769
Sand (SC/SM)
Layer 3 - silty

4 0.844004 182.768 8.99105 50 39 151.546 205.991 192.632 0 192.632 216.611 216.611
Sand (SC/SM)
Layer 3 - silty

5 0.844004 232.034 9.9319 50 39 181.668 246.934 243.192 0 243.192 275.003 275.003
Sand (SC/SM)
Layer 3 - silty

6 0.844004 282.1 10.8755 50 39 211.737 287.806 293.666 0 293.666 334.346 334.346
Sand (SC/SM)
Layer 3 - silty

7 0.844004 331.312 11.822 50 39 240.709 327.186 342.296 0 342296 392.679 392.679
Sand (SC/SM)
Layer 3 - silty

8 0.844004 379.047 12.7719 50 39 268.214 364.573 388.465 0 388.465 449.263 449.263
Sand (SC/SM)
Layer 3 - silty

9 0.844004 425.289  13.7253 50 39 294.274 399.995 432.208 0 432.208 504.082 504.082
Sand (SC/SM)
Layer 3 - silty

10 0.844004 470.02 14.6826 50 39 318.904 433.474 473.551 0 473551 557.11 557.11
Sand (SC/SM)
Layer 3 - silty

11 0.844004 513.222 15.6441 50 39 342.122 465.033 512.522 0 512.522 608.329 608.329
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Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 1 - Mixed
16 0.807235 674.046  20.5054 fine grained 132 33 421.017 572.271 677.958 0 677958 835.415 835.415
(SM/ML)
Layer 1 - Mixed
17 0.807235 704.77 21.456 fine grained 132 33 433.117 588.718 703.284 0 703.284 873.509 873.509
(SM/ML)
Layer 1 - Mixed
18 0.807235 733.991 22.4129 fine grained 132 33 444222 603.813 726.529 0 726.529 909.742 909.742
(SM/ML)
Layer 1 - Mixed
19 0.807235 761.678  23.3765 fine grained 132 33 454332 617.555 747.689 0 747.689 944.075 944.075
(SM/ML)
Layer 1 - Mixed
20 0.807235 787.799  24.3471 fine grained 132 33 463.442 629.938 766.758 0 766.758 976.468 976.468
(SM/ML)
Layer 1 - Mixed
21 0.807235 812.317  25.3252 fine grained 132 33 471.548 640.956 783.723 0 783.723 1006.88 1006.88
(SM/ML)
Layer 1 - Mixed
22 0.807235 835.195 26.3112 fine grained 132 33 478.643 650.6 798.575 0 798575 1035.25 1035.25
(SM/ML)
Layer 1 - Mixed
23 0.807235 856.39 27.3058 fine grained 132 33 484.722 658.863 811.297 0 811.297 1061.54 1061.54
(SM/ML)
Layer 1 - Mixed
24 0.807235 874.906  28.3093 fine grained 132 33 489.327 665.123 820.937 0 820.937 1084.52 1084.52
(SM/ML)
Layer 1 - Mixed
25 0.807235 887.136  29.3224 fine grained 132 33  490.8 667.125 824.02 0 824.02  1099.7 1099.7
(SM/ML)
Layer 1 - Mixed
26 0.807235 896.956  30.3456 fine grained 132 33 491.005 667.403 824.447 0 824.447 1111.89 1111.89
(SM/ML)
Layer 1 - Mixed
27 0.807235 904.89 31.3797 fine grained 132 33 490.202 666.312 822.769 0 822.769 1121.75 1121.75
(SM/ML)
Layer 1 - Mixed
28 0.807235 910.877 32.4253 fine grained 132 33 488.382 663.838 818.958 0 818958 11292 1129.2
(SM/ML)
Layer 1 - Mixed
29 0.807235 914.756  33.4832 fine grained 132 33 485.487 659.903 812.898 0 812.898 1134.03 1134.03
(SM/ML)
Layer 1 - Mixed
30 0.807235 914.442  34.5541 fine grained 132 33 480.607 653.27 802.686 0 802.686 1133.67 1133.67
(SM/ML)
Layer 1 - Mixed
31 0.807235 911.084 35.6391 fine grained 132 33 474297 644.693 789.479 0 789.479 1129.53 1129.53
(SM/ML)
Layer 1 - Mixed
32 0.807235 905.468  36.7389 fine grained 132 33 466.932 634.682 774.062 0 774.062 1122.6 1122.6
(SM/ML)
Layer 1 - Mixed
33 0.807235 897.497 37.8548 fine grained 132 33 458491 623.209 756.396 0 756396 1112.74 1112.74
(SM/ML)
Layer 1 - Mixed
34 0.807235 887.062 38.9878 fine grained 132 33 448955 610.246 736.435 0 736.435 1099.83 1099.83
(SM/ML)
Layer 1 - Mixed

12 0.844004 554.873 16.6102 50 39 363.94 494.689 549.145 0 549.145 657.711 657.711

13 0.844004 594.949 17.5812 50 39 384.371 522.46 583.439 0 583439 705.23 705.23
14 0.844004 633.428 18.5574 50 39 403.425 548.359 615.422 0 615422 750.856 750.856

15 0.844004 670.281  19.5392 50 39 421.111 572.399 645.109 0 645.109 794556 794.556
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fine grained
(SM/ML)
Layer 1 - Mixed

36 0.807235 858.314  41.3107 fine grained 132 33 426.495 579.718 689.425 0 689425 1064.25 1064.25
(SM/ML)
Layer 1 - Mixed

37 0.807235 839.722  42.5035 fine grained 132 33 413.518 562.079 662.263 0 662.263 1041.23 1041.23
(SM/ML)
Layer 1 - Mixed

38 0.807235 818.103  43.7195 fine grained 132 33 399.336 542.802 632.58 0 632.58 1014.45 1014.45
(SM/ML)
Layer 2 - Silty

39 0.795778 782.207 44.9518 sand (SM) 50 33 343.157 466.439 641.259 0 641.259 983.839 983.839
Layer 2 - Silty

40 0.795778 754.796  46.2021 sand (SM) 50 33 327.296 444.831 608.063 0 608.063 949.389 949.389
Layer 2 - Silty

41 0.795778 723.879 47.4816 sand (SM) 50 33 310.183 421.619 572.243 0 572.243 910.529 910.529

42 0795778 689.194  48.793 "ayse;nzd'(i','\;‘)' 50 33 291777 396.601 533.718 0 533718 86693  866.93
Layer 1 - Mixed

43 0.870109 708.986 50.2045 fine grained 132 33 309.412 420.572 444361 0 444361 815.789 815.789
(SM/ML)
Layer 1 - Mixed

44 0.870109 656.838 51.7242 fine grained 132 33 285411 387.948 394.125 0 394125 755.832 755.832
(SM/ML)
Layer 1 - Mixed

45 0.870109 598.284  53.2968 fine grained 132 33 259.647 352.928 340.199 0 340.199 688.502 688.502
(SM/ML)
Layer 1 - Mixed

46 0.870109 532.594  54.9297 fine grained 132 33 232.045 315.41 282.427 0 282427 612959 612.959
(SM/ML)
Layer 1 - Mixed

47 0.870109 458.864 56.6321 fine grained 132 33 202.526 275.286 220.642 0 220.642 528.163 528.163
(SM/ML)
Layer 1 - Mixed

48 0.870109 375.958 58.4151 fine grained 132 33 171.008 232.444 154.67 0 154.67 432.804 432.804
(SM/ML)
Layer 1 - Mixed

49 0.870109 254.765 60.2938 fine grained 132 33 129.139 175.534 67.0364 0 67.0364 293.385 293.385
(SM/ML)
Layer 1 - Mixed

50 0.870109 87.2353 62.2879 fine grained 132 33 76.0346 103.351 -44.116 0 -44.116 100.634 100.634
(SM/ML)
Global Minimum Query (spencer) - Safety Factor: 1.42139

Angle Base Base Shear Shear Base Pore Effective  Base Effective

Slice Width  Weight of Slice Base . Friction Normal Normal Vertical Vertical

. Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] [psf] Stress [psf] Stress Stress Stress
[degrees] [degrees] [psf] [psf] [psf] [psf]

Layer 3 - silty

1 0.953495 24.8953 15.8625 50 39 55.774 79.2766 36.1536 0 36.1536 52.0019 52.0019
Sand (SC/SM)
Layer 3 - silty

2 0.953495 74.0687 16.4606 50 39 84.3386 119.878 86.2922 0 86.2922 111.211 111.211
Sand (SC/SM)

3 0953495 122002 17.0604  |3ver3-silty 50 39 111459 158.427 133.895 0 133895 1681  168.1
Sand (SC/SM)
Layer 3 - silty

4 0.953495 168.683 17.6622 50 39 137.17 194.972 179.025 0 179.025 222.702 222.702
Sand (SC/SM)
Layer 3 - silty

5 0.953495 214.101 18.266 50 39 161.504 229.56 221.738 0 221.738 275.044 275.044
Sand (SC/SM)
Layer 3 - silty

6 0.953495 258.24 18.872 50 39 184.493 262.237 262.091 0 262.091 325.157 325.157
Sand (SC/SM)
Layer 3 - silty

7 0.953495 302.261 19.4801 50 39 206.819 293.97 301.278 0 301.278 374.436 374.436
Sand (SC/SM)
Layer 3 - silty

8 0.953495 347.62  20.0905 50 39 229.29 325.911 340.721 0 340.721 424586 424.586
Sand (SC/SM)
Layer 3 - silty

9 0.953495 391.758  20.7033 50 39 250.507 356.068 377.962 0 377.962 472.637 472.637
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Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 1 - Mixed
14 0.905215 561.218  23.7908 fine grained 132 33 335.204 476.456 530.416 0 530416 678.195 678.195
(SM/ML)
Layer 1 - Mixed
15 0.905215 593.598  24.3881 fine grained 132 33 345.702 491.378 553.394 0 553394 710.125 710.125
(SM/ML)
Layer 1 - Mixed
16 0.905215 624.74  24.9883 fine grained 132 33 355.415 505.184 574.653 0 574.653 740.297 740.297
(SM/ML)
Layer 1 - Mixed
17 0.905215 654.625 25.5914 fine grained 132 33 364.355 517.89 594.218 0 594218 768.72 768.72
(SM/ML)
Layer 1 - Mixed
18 0.905215 683.234  26.1975 fine grained 132 33 372,531 529.512 612.115 0 612.115 795.403 795.403
(SM/ML)
Layer 1 - Mixed
19 0.905215 710.547  26.8069 fine grained 132 33 379.955 540.064 628.364 0 628364 820.35 820.35
(SM/ML)
Layer 1 - Mixed
20 0.905215 736.545  27.4195 fine grained 132 33 386.637 549.562 642.989 0 642989 84357 843.57
(SM/ML)
Layer 1 - Mixed
21 0.905215 761.203  28.0355 fine grained 132 33 392.587 558.019 656.012 0 656.012 865.066 865.066
(SM/ML)
Layer 1 - Mixed
22 0.905215 784.501  28.6551 fine grained 132 33 397.813 565.448 667.452 0 667.452 884.843 884.843
(SM/ML)
Layer 1 - Mixed
23 0.905215 806.414  29.2784 fine grained 132 33 402327 571.863 677.33 0 677.33 902.905 902.905
(SM/ML)
Layer 1 - Mixed
24 0.905215 823.558  29.9055 fine grained 132 33 404.862 575.467 682.879 0 682.879 915.736 915.736
(SM/ML)
Layer 1 - Mixed
25 0.905215 835.038 30.5365 fine grained 132 33 405.146 575.87 683.5 0 683.5 922.497 922.497
(SM/ML)
Layer 1 - Mixed
26 0.905215 845.039 31.1717 fine grained 132 33  404.8 575379 682.743 0 682743 927.626 927.626
(SM/ML)
Layer 1 - Mixed
27 0.905215 853.546  31.8112 fine grained 132 33 403.838 574.011 680.637 0 680.637 931.137 931.137
(SM/ML)
Layer 1 - Mixed
28 0.905215 860.451  32.4552 fine grained 132 33 402.237 571.736 677.134 0 677.134 932.945 932.945
(SM/ML)
Layer 1 - Mixed
29 0.905215 863.25 33.1038 fine grained 132 33 399.123 567.309 670.317 0 670317 930.539 930.539
(SM/ML)
Layer 1 - Mixed
30 0.905215 863.221  33.7572 fine grained 132 33 394996 561.443 661.285 0 661.285 925.284 925.284
(SM/ML)
Layer 1 - Mixed
31 0.905215 861.564 34.4156 fine grained 132 33 390.311 554.784 651.03 0 651.03 918.438 918.438
(SM/ML)
Layer 1 - Mixed
32 0.905215 858.239  35.0793 fine grained 132 33 385.072 547.338 639.564 0 639.564 909.99 909.99
(SM/ML)
Layer 1 - Mixed

10 0.953495 43456 21.3186 50 39 270.442 384.403 412.952 0 412952 518.494 518.494

11 0.953495 476.009  21.9365 50 39 289.121 410.953 445.74 0 445.74 562.179 562.179
12 0.953495 516.088 22.557 50 39 306.57 435.755 476.368 0 476368 603.712 603.712

13 0.953495 554.778  23.1804 50 39 322.814 458.845 504.882 0 504.882 643.11 643.11
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fine grained
(SM/ML)
Layer 1 - Mixed
34 0.905215 846.422 36.4231 fine grained 132 33 372957 530.117 613.046 0 613.046 888.246 888.246
(SM/ML)
Layer 1 - Mixed
35 0.905215 837.842  37.1038 fine grained 132 33  366.09 520.356 598.016 0 598.016 874.926 874.926
(SM/ML)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
40 0.943483 785.834  41.0435 fine grained 132 33 317.816 451.74 492.356 0 492356 769.053 769.053
(SM/ML)
Layer 1 - Mixed
41 0.943483 762.066 41.8015 fine grained 132 33 307.053 436.442 468.8 0 468.8 743.351 743.351
(SM/ML)
Layer 1 - Mixed
42 0.943483 735.739  42.5685 fine grained 132 33 295.738 420.359 444.033 0 444.033 715.679 715.679
(SM/ML)
Layer 1 - Mixed
43 0.943483 706.759 433451 fine grained 132 33 283.873 403.494 418.064 0 418.064 685.995 685.995
(SM/ML)
Layer 1 - Mixed
44 0943483 675.021 44.1318 fine grained 132 33 271.462 385.853 390.9 0 390.9 654.257 654.257
(SM/ML)
Layer 1 - Mixed
45 0.943483 633.324 449291 fine grained 132 33  256.55 364.658 358.262 0 358.262 614.178 614.178
(SM/ML)
Layer 1 - Mixed
46 0.943483 534.673  45.7377 fine grained 132 33 226.493 321.935 292.475 0 292475 524.876 524.876
(SM/ML)
Layer 1 - Mixed
47 0.943483 421.693 46.5581 fine grained 132 33 193.413 274915 220.07 0 220.07 424.299 424.299
(SM/ML)
Layer 1 - Mixed
48 0.943483 305.452 47.3911 fine grained 132 33 160.408 228.002 147.83 0 147.83 322.217 322.217
(SM/ML)
Layer 1 - Mixed
49 0.943483 185.792  48.2375 fine grained 132 33 127.483 181.203 75.7666 0 75.7666 218.537 218.537
(SM/ML)
Layer 1 - Mixed
50 0.943483 62.544  49.0982 fine grained 132 33 100.575 142957 16.8721 0 16.8721 132.972 132.972
(SM/ML)

36 1.03792 947.672  37.8415 50 33 304.076 432.211 588.553 0 588553 824.772 824.772

37 1.03792 931.096 38.6376 50 33 295.255 419.672 569.245 0 569.245 805.261 805.261
38 1.03792 911.558  39.4426 50 33 285.748 406.16 548.439 0 548439 783512 783.512

39 1.03792 888.957 40.2571 50 33 275563 391.683 526.146 0 526.146 759.486 759.486

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.41852
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Slice X,
Number coordinate
[ft]

1 58.2952

2 59.2487

3 60.2022

4 61.1557

5 62.1092

6 63.0627

7 64.0162

8 64.9697

9 65.9232
10 66.8767
11 67.8302
12 68.7837
13 69.7372
14 70.6907
15 71.5959
16 72.5011
17 73.4063
18 74.3115
19 75.2167
20 76.122
21 77.0272
22 77.9324
23 78.8376
24 79.7428
25 80.648
26 81.5532
27 82.4585
28 83.3637
29 84.2689
30 85.1741
31 86.0793
32 86.9845
33 87.8897
34 88.795
35 89.7002
36 90.6054
37 91.6433
38 92.6812
39 93.7192
40 94.7571
41 95.7006
42 96.6441
43 97.5875
44 98.531
45 99.4745
46 100.418
47 101.361
48 102.305
49 103.248
50 104.192
51 105.135

Y

Interslice Interslice

Interslice

coordinate - Bottom Normal Force Shear Force Force Angle

[ft]

90.5186
90.7896
91.0713
91.3639
91.6675
91.9822
92.3082
92.6454
92.9942
93.3545
93.7266
94.1107
94.5067
94.915
95.3141
95.7245
96.1464
96.5799
97.0253
97.4827
97.9523
98.4343
98.929
99.4365
99.9571
100.491
101.039
101.6
102.176
102.766
103.371
103.991
104.627
105.279
105.947
106.631
107.438
108.267
109.121
110
110.821
111.665
112.532
113.422
114.337
115.279
116.247
117.243
118.269
119.325
120.414

(Ibs]
0
37.3299
85.9512
144.51
211.695
286.232
366.889
452.685
542.887
636.314
731.805
828.238
924.531
1019.64
1110.79
1196.57
1276.3
1349.36
1415.12
1473.03
1522.54
1563.14
1594.38
1615.84
1627.42
1629.32
1621.38
1603.54
1575.75
1538.42
1491.88
143633
1372.05
1299.39
1218.75
11306
950.16
760.55
562.84
358.262
235.987
111.48
-13.8529
-138.438
-260.527
-375.538
-460.176
-505.485
-506.308
-457.085
0

[Ibs]

O O OO OO0 0O 0O 00 0000000000000 O0O0ODO0OO0 0000000000000 O0ODO0OO0OO0ODOOOoOOoOOoOOoOo

[degrees]

O O O O OO0 O 0O 00 0000000000000 O0O0OO0O0 0000000000000 O0OO0OO0OO0OOOoOOOoOOoOOoOOoo

Global Minimum Query (janbu simplified) - Safety Factor: 1.35926
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Slice X,
Number coordinate
[ft]

1 60.3249

2 61.1689

3 62.0129

4 62.8569

5 63.7009

6 64.5449

7 65.3889

8 66.2329

9 67.0769
10 67.9209
11 68.7649
12 69.6089
13 70.4529
14 71.2969
15 72.1409
16 72.9849
17 73.7922
18 74.5994
19 75.4066
20 76.2139
21 77.0211
22 77.8283
23 78.6356
24 79.4428
25 80.25
26 81.0573
27 81.8645
28 82.6717
29 83.479
30 84.2862
31 85.0934
32 85.9007
33 86.7079
34 87.5152
35 88.3224
36 89.1296
37 89.9369
38 90.7441
39 91.5513
40 92.3471
41 93.1429
42 93.9387
43 94.7344
44 95.6045
45 96.4747
46 97.3448
47 98.2149
48 99.085
49 99.9551
50 100.825
51 101.695

Y

Interslice

Interslice

Interslice

coordinate - Bottom Normal Force Shear Force Force Angle

[ft]

92.0216
92.1131
92.2184
92.3378
92.4714
92.6192
92.7813
92.958
93.1493
93.3554
93.5766
93.8129
94.0647
94.3321
94.6155
94.915
95.2169
95.5342
95.8671
96.216
96.5813
96.9633
97.3625
97.7792
98.214
98.6675
99.14
99.6324
100.145
100.679
101.235
101.814
102.416
103.044
103.697
104.378
105.087
105.827
106.599
107.393
108.223
109.091
110
111.045
112.147
113.314
114.554
115.875
117.29
118.815
120.472

(Ibs]
0
41.7699
106.158
190.535
292.384
409.373
539.996
682.156
833.622
992.249
1155.98
1322.85
1490.96
1658.49
1823.73
1984.99
21193
2244.89
2360.66
2465.57
2558.63
2638.89
2705.51
2757.67
2794.69
2816.22
2821.94
2811.53
2784.79
2741.62
2682.35
2607.31
2516.84
2411.43
2291.71
2158.49
2012.77
1855.78
1688.99
1451.91
1207.06
956.621
703.172
507.557
320.646
148.898
0.235621
-115.513
-185.991
-176.154
0

[Ibs]

O O OO OO0 0O 0000000000000 0000000000000 0000000 O0ODO0OO0OO0ODOOOoOOoOOoOOoOoOo

[degrees]

O O O O O 0O O 0O 000000000 0000000000000 0000000000000 OOOoOOOOoOOoOOoo

Global Minimum Query (spencer) - Safety Factor: 1.42139
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Slice X Y Interslice Interslice Interslice
Number coordinate coordinate - Bottom Normal Force Shear Force Force Angle
[ft] [ft] [Ibs] [Ibs] [degrees]
1 58.2952 90.5186 0 0 0
2 59.2487 90.7896 43.3919 25.1375 30.0843
3 60.2022 91.0713 99.5082 57.6464 30.0843
4 61.1557 91.3639 166.618 96.524 30.0843
5 62.1092 91.6675 243.073 140.815 30.0842
6 63.0627 91.9822 327.302 189.611 30.0844
7 64.0162 92.3082 417.815 242.046 30.0843
8 64.9697 92.6454 513.427 297.435 30.0843
9 65.9232 92.9942 613.256 355.267 30.0843
10 66.8767 93.3545 715.942 414.755 30.0843
11 67.8302 93.7266 820.177 475.139 30.0843
12 68.7837 94.1107 924.721 535.703 30.0843
13 69.7372 94.5067 1028.4 595.765 30.0843
14 70.6907 94.915 1130.11 654.686 30.0842
15 71.5959 95.3141 12219 707.865 30.0844
16 72.5011 95.7245 1307.77 757.607 30.0842
17 73.4063 96.1464 1387.1 803.566 30.0843
18 74.3115 96.5799 1459.35 845.419 30.0842
19 75.2167 97.0253 1523.99 882.869 30.0843
20 76.122 97.4827 1580.57 915.644 30.0843
21 77.0272 97.9523 1628.65 943.499 30.0843
22 77.9324 98.4343 1667.85 966.21 30.0843
23 78.8376 98.929 1697.84 983.581 30.0843
24 79.7428 99.4365 171831 995.44 30.0843
25 80.648 99.9571 1729.31 1001.81 30.0842
26 81.5532 100.491 1731.12 1002.86 30.0843
27 82.4585 101.039 1723.73 998.578 30.0842
28 83.3637 101.6 1707.16 988.977 30.0842
29 84.2689 102.176 1681.49 974.112 30.0843
30 85.1741 102.766 1647.22 954.257 30.0843
31 86.0793 103.371 1604.74 929.647 30.0843
32 86.9845 103.991 1554.35 900.455 30.0843
33 87.8897 104.627 1496.39 866.88 30.0843
34 88.795 105.279 1431.27 829.154 30.0843
35 89.7002 105.947 1359.44 787.541 30.0843
36 90.6054 106.631 1281.41 742.337 30.0843
37 91.6433 107.438 1122.51 650.283 30.0842
38 92.6812 108.267 956.708 554.233 30.0843
39 93.7192 109.121 785.045 454.787 30.0843
40 94.7571 110 608.673 352.612 30.0843
41 95.7006 110.821 504.137 292.053 30.0843
42 96.6441 111.665 398.387 230.791 30.0843
43 97.5875 112.532 292.639 169.529 30.0842
44 98.531 113.422 188.217 109.037 30.0844
45 99.4745 114.337 86.5737 50.1533 30.0843
46 100.418 115.279 -8.52275 -4.93734 30.0843
47 101.361 116.247 -77.9459 -45.1551 30.0843
48 102.305 117.243 -114.684 -66.438 30.0843
49 103.248 118.269 -114.953 -66.5939 30.0843
50 104.192 119.325 -74.7157 -43.2838 30.0843
51 105.135 120.414 0 0 0
List Of Coordinates

External Boundary

|
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0

121
193
220
220
219.991
220
220
220
220
220
220
210
130
100
84.088
79.797
64.232
58

0

0

0

60

60

60

64

68
86.515
92

96
98.32
107
110.388
117
118
120
120.5
110
107
94.915
90.3
89

70

64

Material Boundary

X
64.232
126.567
192.857
220

Y
94.915
94.915

98.32
98.32

Material Boundary

X
79.797
130.157
193
220

Y
107
105.282
107
107

Mat

erial Boundary

X Y
0 70

220 68

Material Boundary

X Vv
0 64
220 64

Material Boundary

X Y
84.088 110
130.425 110
193 112
220 110.388
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Material Boundary

X Y
58 90.3
131.217 86.515
193.311 86.515
219.991 86.515
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Safety Factor
0.000
0.250

0.500 <4 0.211
0.750 Method Name Min FS

1?0

1.000 Bishop simplified | 1.179
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

Spencer 1.200

1?0

Unit Weight Cohesion | Phi | Water

Material Name Color (Ibs/#t3) Strength Type (psf) (deg) | Surface

Layer 1 - Mixed fine grained (SM/ML) . 120 Mohr-Coulomb 300 30 None

Layer 2 - Silty Sand (SM) 120 Mohr-Coulomb 50 36 None

Layer 3 - silty Sand (SC/SM) 120 Mohr-Coulomb 90 40 None

1?0

Layer 4 - Clay and Silt (CL/ML) 120 Mohr-Coulomb 390 32 None

Layer 5 - well graded sand (SP-SW) 120 Mohr-Coulomb 0 39 None

1%0

80 1?0 ‘

60

C C C C C C C C C C |
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Slide Analysis Information

Goleta Fire Station #10

Project Summary
File Name: BB_SeismicCircle_screen_11389001_Rev2
Slide Modeler Version: 7.018
Project Title: Goleta Fire Station #10
Analysis: Section B-B' Seismic Statbility Analysis
Author: LD
Company: Leighton
Date Created: 7/29/2016, 6:01:40 PM
Comments

Peak strength, existing slope

General Settings

Units of Measurement:

Imperial Units

Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard
Maximum Material Properties: 20
Maximum Support Properties: 20
Analysis Options
Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Spencer
Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections
with water tables and piezos: ves
Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis

BB_SeismicCircle_screen_ 11389001_Rev2.slim

Leighton 7/29/2016, 6:01:40 PM
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Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [Ibs/ft3]: 62.4

Use negative pore pressure cutoff: No

Advanced Groundwater Method:  None

Random Numbers

Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type: Circular
Search Method: Slope Search
Number of Surfaces: 5000

Upper Angle: Not Defined
Lower Angle: Not Defined

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic

Advanced seismic analysis: No
Staged pseudostatic analysis: No

Loading

Seismic Load Coefficient (Horizontal): 0.211

Material Properties

BB_SeismicCircle_screen_ 11389001_Rev2.slim Leighton 7/29/2016, 6:01:40 PM
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Propert Layer 1 - Mixed fine Layer 2 - Silty Layer 3 - silty Layer4 - Clay and Layer5 - well graded
perty grained (SM/ML) sand (SM) sand (SC/SM) silt (CL/ML) sand (SP-SW)
Color L] L] L] L] L]
Strength Type Mohr-Coulomb  Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb Mohr-Coulomb
Unit Weight [Ibs/ft3] 120 120 120 120 120
Cohesion [psf] 300 50 90 390 0
Friction Angle [deg] 30 36 40 32 39
Water Surface None None None None None
Ru Value 0 0 0 0 0
Unsat. Shear Strength Phi 0 0 0 0 0
b [deg]
Unsat. Shear Strength Air
Entry Value [psf] 0 0 0 0 0
Global Minimums
Method: bishop simplified
FS 1.178640
Center: 45.998, 172.007
Radius: 82.479

Left Slip Surface Endpoint:

Right Slip Surface Endpoint:

Resisting Moment:
Driving Moment:

Total Slice Area:

Surface Horizontal Width:
Surface Average Height:

Method: spencer

FS
Center:
Radius:
Left Slip Surface Endpoint:

Right Slip Surface Endpoint:

Resisting Moment:

Driving Moment:

Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:

Surface Horizontal Width:
Surface Average Height:

58.179, 90.432
110.280, 120.329
3.14618e+006 Ib-ft
2.66933e+006 Ib-ft
407.501 ft2
52.1012 ft

7.82133 ft

1.200350
45.998, 172.007
82.479
58.179,90.432
110.280, 120.329
3.20413e+006 Ib-ft
2.66933e+006 Ib-ft
33439 Ib
27857.8 Ib
407.501 ft2
52.1012 ft
7.82133 ft

Valid / Invalid Surfaces

Method: bishop simplified

Number of Valid Surfaces:

Number of Invalid Surfaces:

4309
691

BB_SeismicCircle_screen_ 11389001_Rev2.slim
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Error Codes:

Error Code -103 reported for 20 surfaces
Error Code -105 reported for 3 surfaces
Error Code -106 reported for 40 surfaces
Error Code -108 reported for 1 surface
Error Code -112 reported for 4 surfaces
Error Code -114 reported for 623 surfaces

Method: spencer

Number of Valid Surfaces: 3812
Number of Invalid Surfaces: 1188

Error Codes:

Error Code -103 reported for 20 surfaces
Error Code -105 reported for 3 surfaces
Error Code -106 reported for 40 surfaces
Error Code -108 reported for 98 surfaces
Error Code -111 reported for 400 surfaces
Error Code -112 reported for 4 surfaces
Error Code -114 reported for 623 surfaces

Error Codes

The following errors were encountered during the computation:

-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them.
This usually occurs when the slip surface extends past the bottom of the soil region, but may also occur on a benched slope
model with two sets of Slope Limits.

-105 = More than two surface / slope intersections with no valid slip surface.

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This limitation is imposed to avoid
numerical errors which may result from too many slices, or too small a slip region.

-108 =Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the
driving force is very small (0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 =The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation.
This screens out some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces
with many high negative base angle slices in the passive zone.

-114 = Surface with Reverse Curvature.

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.17864

Angle Base Base Shear Shear Base Pore Effective
Slice Width  Weight of Slice Base . Friction Normal Normal
R Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] psf] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
Layer 3 - silty
1 1.07117 40.2388 8.86908 sand (SC/SM) 90 40 92.8065 109.385 23.1026 0 23.1026
Layer 3 - silty
2 1.07117 119.787 9.623 sand (SC/SM) 90 40 139.192 164.058 88.2587 0 88.2587
Layer 3 - silty
3 1.07117 197.468 10.3786 sand (SC/SM) 90 40 183.682 216.495 150.751 0 150.751
4 107117 273271 111361 overd-sity 90 40 226307 266735 210.625 0 210625
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Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 3 - silty
Sand (SC/SM)
Layer 1 - Mixed
17 1.0363 1095.35 21.2087 fine grained 300 30 649.072 765.022 805.442 0 805.442
(SM/ML)
Layer 1 - Mixed
18 1.0363 114439 21.9829 fine grained 300 30 664.286 782.954 836.501 0 836.501
(SM/ML)
Layer 1 - Mixed
19 1.0363 11914 22.7614 fine grained 300 30 678.439 799.635 865.393 0 865.393
(SM/ML)
Layer 1 - Mixed
20 1.0363 1236.34 23.5444 fine grained 300 30 691.528 815.063 892.117 0 892.117
(SM/ML)
Layer 1 - Mixed
21 1.0363 12769 24.3321 fine grained 300 30 702.669 828.194 914.86 0 914.86
(SM/ML)
Layer 1 - Mixed
22 1.0363 1308.17 25.1247 fine grained 300 30 710.001 836.835 929.826 0 929.826
(SM/ML)
Layer 1 - Mixed
23 1.0363 1336.73 25.9224 fine grained 300 30 716.109 844.035 942.298 0 942.298
(SM/ML)
Layer 1 - Mixed
24 1.0363 1363.06 26.7256 fine grained 300 30 721.192 850.026 952.669 0 952.669
(SM/ML)
Layer 1 - Mixed
25 1.0363 1386.4 27.5346 fine grained 300 30 724.969 854.478 960.383 0 960.383
(SM/ML)
Layer 1 - Mixed
26 1.0363 1403.62 28.3495 fine grained 300 30 726.296 856.042 963.092 0 963.092
(SM/ML)
Layer 1 - Mixed
27 1.0363 141792 29.1707 fine grained 300 30 726.402 856.167 963.306 0 963.306
(SM/ML)

5 1.07117 347.18 11.8955 90 40 267.099 314.813 267.923 0 267.923

6 1.07117 419.481 12.657 90 40 306.256 360.965 322.924 0 322924
7 1.07117 493.45 13.4209 90 40 345.671 407.422 378.29 0 378.29
8 1.07117 566.523 14.1871 90 40 383.884 452461 431.965 0 431.965
9 1.07117 637.633 14.956 90 40 420.316 495.401 483.139 0 483.139
10 1.07117 706.761 15.7276 90 40 45499 536.269 531.842 0 531.842
11 1.07117 773.883 16.5022 90 40 487.924 575.087 578.105 0 578.105
12 1.07117 838975 17.2799 90 40 519.14 611.879 621.951 0 621.951
13 1.07117 902.014 18.0609 90 40 548.653 646.664 663.406 0 663.406
14 1.07117 962.971 18.8453 90 40 576.478 679.46 702.491 0 702.491
15 1.07117 1021.82 19.6335 90 40 602.631 710.285 739.227 0 739.227

16 1.07117 107853 20.4255 90 40 627.124 739.153 773.63 0 773.63
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Layer 1 - Mixed
28 1.0363 1429.79  29.9986 fine grained 300 30 725.484 855.084 961.436 0 961.436
(SM/ML)
Layer 1 - Mixed
29 1.0363 1439.17 30.8334 fine grained 300 30 723.532 852.784 957.448 0 957.448
(SM/ML)
Layer 1 - Mixed
30 1.0363 144599 31.6755 fine grained 300 30 720.54 849.257 951.343 0 951.343
(SM/ML)
Layer 1 - Mixed
31 1.0363 1450.18 32.5254 fine grained 300 30 716.496 844.491 943.085 0 943.085
(SM/ML)
Layer 1 - Mixed
32 1.0363 1451.67 33.3833 fine grained 300 30 711.39 838.473 932.661 0 932.661
(SM/ML)
Layer 1 - Mixed
33 1.0363 1450.38 34.2499 fine grained 300 30 705.212 831.191 920.053 0 920.053
(SM/ML)
Layer 1 - Mixed
34 1.0363 1446.21 35.1254 fine grained 300 30 697.947 822.628 905.22 0 905.22
(SM/ML)
Layer 1 - Mixed
35 1.0363 1439.09 36.0105 fine grained 300 30 689.583 812.77 888.141 0 888.141
(SM/ML)
Layer 1 - Mixed
36 1.0363 142891 36.9056 fine grained 300 30 680.104 801.598 868.796 0 868.796
(SM/ML)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
41 0.989494 1192.65 41.7147 fine grained 300 30 588.37 693.476 681.52 0 681.52
(SM/ML)
Layer 1 - Mixed
42 0.989494 1084.23 42.6423 fine grained 300 30 545.514 642.965 594.032 0 594.032
(SM/ML)
Layer 1 - Mixed
43 0.989494 972.259 43.584 fine grained 300 30 502.077 591.768 505.357 0 505.357
(SM/ML)
Layer 1 - Mixed
44 0.989494 856.577 44.5407 fine grained 300 30 458.058 539.885 415.494 0 415.494
(SM/ML)
Layer 1 - Mixed
45 0.989494 736.999 45.5133 fine grained 300 30 413458 487.318 324.445 0 324.445
(SM/ML)
Layer 1 - Mixed
46 0.989494 613.321 46.5031 fine grained 300 30 368.28 434.07 232.216 0 232.216
(SM/ML)
Layer 1 - Mixed
47 0.989494 485.315 47.5113 fine grained 300 30 322.528 380.145 138.815 0 138.815
(SM/ML)
Layer 1 - Mixed
48 0.989494 352.73 48.5392 fine grained 300 30 276.21 325.552 44.2576 0 44.2576

37 1.08541 1482.24 37.8331 50 36 598.211 705.075 901.631 0 901.631

38 1.08541 1463.81 38.7941 50 36 584.497 688.912 879.384 0 879.384
39 1.08541 144145 39.7683 50 36 569.348 671.056 854.81 0 854.81

40 1.08541 1408.97 40.7565 50 36 550.514 648.858 824.255 0 824.255
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(SM/ML)
Layer 1 - Mixed )
49 0.989494 215.282  49.5885 fine grained 300 30 229.335 270.304 0 -51.4355
51.4355
(SM/ML)
Layer 1 - Mixed )
50 0.989494 72.6525 50.6608 fine grained 300 30 181.919 214416 0 -148.235
148.235
(SM/ML)
Global Minimum Query (spencer) - Safety Factor: 1.20035
Angle Base Base Effective
Slice Width  Weight of Slice Base Bast_e Friction Shear Shear Normal Pore Normal
R Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] [psf] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
Layer 3 - silty
1 1.07117 40.2388 8.86908 sand (SC/SM) 90 40 174.488 209.447 142.352 0 142.352
Layer 3 - silty
2 1.07117 119.787 9.623 sand (SC/SM) 90 40 237.068 284.565 231.874 0 231.874
Layer 3 - silty
3 1.07117 197.468 10.3786 sand (SC/SM) 90 40 294.098 353.021 313.456 0 313.456
Layer 3 - silty
4 1.07117 273.271 11.1361 sand (SC/SM) 90 40 345979 415.296 387.672 0 387.672
Layer 3 - silty
5 1.07117 347.18 11.8955 sand (SC/SM) 90 40 393.078 471.831 455.049 0 455.049
Layer 3 - silty
1.07117 419.481 12.657 40 435. 23.2 16. 16.
6 0 9.48 65 Sand (5C/SM) 90 0 435955 523.298 516.385 0 516.385
Layer 3 - silty
7 1.07117 49345 13.4209 sand (SC/SM) 90 40 477.252 572.869 575.46 0 575.46
Layer 3 - silty
8 1.07117 566.523 14.1871 Sand (SC/SM) 90 40 515.259 618.491 629.832 0 629.832
Layer 3 - silty
9 1.07117 637.633 14.956 sand (SC/SM) 90 40 549.48 659.568 678.784 0 678.784
Layer 3 - silty
10 1.07117 706.761 15.7276 sand (SC/SM) 90 40 580.166 696.402 722.681 0 722.681
Layer 3 - silty
11 1.07117 773.883 16.5022 sand (SC/SM) 90 40 607.548 729.27 761.853 0 761.853
Layer 3 - silty
12 1.07117 838.975 17.2799 sand (SC/SM) 90 40 631.841 758.43 796.604 0 796.604
Layer 3 - silty
13 1.07117 902.014 18.0609 sand (SC/SM) 90 40 653.24 784.117 827.216 0 827.216
Layer 3 - silty
14 1.07117 962.971  18.8453 sand (SC/SM) 90 40 671.928 806.549 853.95 0 853.95
Layer 3 - silty
1 1.07117 1021.82 19. 4 071 25.92 77.04 77.04
5 0 021.8 9.6335 Sand (5C/SM) 90 0 688.0 825.926 877.043 0 877.043
Layer 3 - silty
16 1.07117 107853 20.4255 sand (SC/SM) 90 40 701.823 842.433 896.716 0 896.716
Layer 1 - Mixed
17 1.0363 1095.35 21.2087 fine grained 300 30 682.613 819.374 899.583 0 899.583
(SM/ML)
Layer 1 - Mixed
18 1.0363 114439 21.9829 fine grained 300 30 688.357 826.269 911.523 0 911.523
(SM/ML)
Layer 1 - Mixed
19 1.0363 11914 22.7614 fine grained 300 30 693.04 831.89 921.264 0 921.264
(SM/ML)
Layer 1 - Mixed
20 1.0363 1236.34 23.5444 fine grained 300 30 696.699 836.283 928.873 0 928.873
(SM/ML)
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Layer 1 - Mixed
21 1.0363 12769 24.3321 fine grained 300 30 698.662 838.639 932.946 0 932.946
(SM/ML)
Layer 1 - Mixed
22 1.0363 1308.17 25.1247 fine grained 300 30 697.519 837.267 930.577 0 930.577
(SM/ML)
Layer 1 - Mixed
23 1.0363 1336.73 25.9224 fine grained 300 30 695.412 834.738 926.19 0 926.19
(SM/ML)
Layer 1 - Mixed
24 1.0363 1363.06 26.7256 fine grained 300 30 692.529 831.277 920.202 0 920.202
(SM/ML)
Layer 1 - Mixed
25 1.0363 1386.4 27.5346 fine grained 300 30 688.681 826.658 912.2 0 912.2
(SM/ML)
Layer 1 - Mixed
26 1.0363 1403.62 28.3495 fine grained 300 30 683.042 819.89 900.478 0 900.478
(SM/ML)
Layer 1 - Mixed
27 1.0363 1417.92 29.1707 fine grained 300 30 676.589 812.144 887.06 0 887.06
(SM/ML)
Layer 1 - Mixed
28 1.0363 1429.79 29.9986 fine grained 300 30 669.492 803.625 872.309 0 872.309
(SM/ML)
Layer 1 - Mixed
29 1.0363 1439.17 30.8334 fine grained 300 30 661.768 794.353 856.245 0 856.245
(SM/ML)
Layer 1 - Mixed
30 1.0363 1445.99 31.6755 fine grained 300 30 653.427 784.341 838.901 0 838.901
(SM/ML)
Layer 1 - Mixed
31 1.0363 1450.18 32.5254 fine grained 300 30 644.482 773.604 820.31 0 820.31
(SM/ML)
Layer 1 - Mixed
32 1.0363 1451.67 33.3833 fine grained 300 30 634.945 762.156 800.477 0 800.477
(SM/ML)
Layer 1 - Mixed
33 1.0363 1450.38 34.2499 fine grained 300 30 624.824 750.008 779.437 0 779.437
(SM/ML)
Layer 1 - Mixed
34 1.0363 1446.21 35.1254 fine grained 300 30 614.132 737.173 757.206 0 757.206
(SM/ML)
Layer 1 - Mixed
35 1.0363 1439.09 36.0105 fine grained 300 30 602.874 723.66 733.8 0 733.8
(SM/ML)
Layer 1 - Mixed
36 1.0363 142891 36.9056 fine grained 300 30 591.061 709.48 709.24 0 709.24
(SM/ML)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
41 0.989494 1192.65 41.7147 fine grained 300 30 506.674 608.186 533.793 0 533.793

37 1.08541 1482.24 37.8331 50 36 447.062 536.631 669.79 0 669.79

38 1.08541 1463.81 38.7941 50 36 431.353 517.775 643.837 0 643.837
39 1.08541 144145 39.7683 50 36 414978 498.119 616.782 0 616.782

40 1.08541 1408.97 40.7565 50 36 396.442 475.869 586.158 0 586.158
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(SM/ML)
Layer 1 - Mixed

42 0.989494 1084.23 42.6423 fine grained 300 30 476.438 571.892 470.93 0 470.93
(SM/ML)
Layer 1 - Mixed

43 0.989494 972.259 43.584 fine grained 300 30 446.632 536.115 408.963 0 408.963
(SM/ML)
Layer 1 - Mixed

44 0.989494 856.577 44.5407 fine grained 300 30 417.299 500.905 347.977 0 347.977
(SM/ML)
Layer 1 - Mixed

45 0.989494 736.999 45.5133 fine grained 300 30 388.488 466.321 288.077 0 288.077
(SM/ML)
Layer 1 - Mixed

46 0.989494 613.321 46.5031 fine grained 300 30 360.262 432.44 229.394 0 229.394
(SM/ML)
Layer 1 - Mixed

47 0.989494 485.315 47.5113 fine grained 300 30 332.699 399.356 172.089 0 172.089
(SM/ML)
Layer 1 - Mixed

48 0.989494 352.73 48.5392 fine grained 300 30 305.896 367.182 116.362 0 116.362
(SM/ML)
Layer 1 - Mixed

49 0.989494 215.282  49.5885 fine grained 300 30 279.969 336.06 62.4581 0 624581
(SM/ML)
Layer 1 - Mixed

50 0.989494 72.6525 50.6608 fine grained 300 30 252.642 303.258 5.64367 0 5.64367
(SM/ML)

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.17864
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Slice
Number

O 00 N O U1 B WIN -

G b D P DB DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
R O W o NO LD, WNPFPOOVUOLONOD UL WNPREFPRPOOOLNOULPMAE WNPREROOOLNOOPEWNRERO

X
coordinate
[ft]
58.1787
59.2498
60.321
61.3922
62.4634
63.5345
64.6057
65.6769
66.748
67.8192
68.8904
69.9615
71.0327
72.1039
73.1751
74.2462
75.3174
76.3537
77.39
78.4263
79.4626
80.4989
81.5352
82.5715
83.6078
84.6441
85.6804
86.7167
87.753
88.7893
89.8256
90.8618
91.8981
92.9344
93.9707
95.007
96.0433
97.1287
98.2142
99.2996
100.385
101.374
102.364
103.353
104.343
105.332
106.322
107.311
108.301
109.29
110.28

Interslice

Interslice

coordinate - Bottom Normal Force Shear Force Force Angle

Y Interslice
[ft] [Ibs]

90.4323 0
90.5995 86.9286
90.7811 194.527
90.9773 319.782
91.1881 459.805
91.4138 611.827
91.6543 773.256
91.9099 942.232
92.1807 1116.39
92.4668 1293.24
92.7685 147041
93.0858 1645.63
93.4191 1816.71
93.7684 1981.59
94.134 2138.26
94,5161 2284.84
94.915 2419.54
95.3171 2536.27
95.7355 2632.36
96.1703 2706.84
96.6218 2758.82
97.0904 27879
97.5764 2794.8
98.0801 2779.24
98.6019 2740.93
99.1421 2679.84
99.7013 2596.84
100.28 2492.19
100.878 2366.13
101.497 2219.01
102.136 2051.32
102.797 1863.62
103.48 1656.67
104.185 1431.31
104.914 1188.57
105.668 929.642
106.446 655.88
107.289 231.559
108.161 -210.995
109.065 -670.141
110 -1141.75
110.882 -1413.12
111.793 -1644.13
112.735 -1829.05
113.709 -1961.73
114.716 -2035.5
115.759 -2043.14
116.839 -1976.78
117.959 -1827.82
119.121 -1586.84
120.329 0

[Ibs]

O O O OO O 0O 0O OO0 OO0 000 OO0 0000000000 O0ODO0ODO0ODO0OO0ODOLODOLODOOOLODOLOODOOODOLOOOOoOOoOOoOOoOoo

[degrees]

O O O O O O 0O 0O 0O 0000000000000 O0ODO0ODO0OO0OO0ODO0ODO0ODO0ODO0OO0ODOLODO0ODOOOLODOLOODOOOLODOLOODOOoOOoOOoOOoOOoo
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Global Minimum Query (spencer) - Safety Factor: 1.20035
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Slice
Number

O 00 N O U1 B WIN -

G b D P DB DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
R O W o NO LD, WNPFPOOVUOLONOD UL WNPREFPRPOOOLNOULPMAE WNPREROOOLNOOPEWNRERO

X
coordinate
[ft]
58.1787
59.2498
60.321
61.3922
62.4634
63.5345
64.6057
65.6769
66.748
67.8192
68.8904
69.9615
71.0327
72.1039
73.1751
74.2462
75.3174
76.3537
77.39
78.4263
79.4626
80.4989
81.5352
82.5715
83.6078
84.6441
85.6804
86.7167
87.753
88.7893
89.8256
90.8618
91.8981
92.9344
93.9707
95.007
96.0433
97.1287
98.2142
99.2996
100.385
101.374
102.364
103.353
104.343
105.332
106.322
107.311
108.301
109.29
110.28

Y Interslice Interslice Interslice
coordinate - Bottom Normal Force Shear Force Force Angle

[ft] [Ibs] [Ibs] [degrees]
90.4323 0 0 0
90.5995 155.025 149.227 43.9083
90.7811 342.125 329.33 43.9083
90.9773 554.672 533.928 43.9083
91.1881 786.669 757.249 43.9083
91.4138 1032.7 994.074 43.9082
91.6543 1287.95 1239.79 43.9085
91.9099 1549.07 1491.13 43.9082
92.1807 1812.09 1744.32 43.9083
92.4668 2073.18 1995.65 43.9084
92.7685 2328.85 2241.76 43.9084
93.0858 2575.98 2479.65 43,9084
93.4191 2811.78 2706.63 43.9084
93.7684 3033.75 2920.29 43.9083
94.134 3239.65 3118.5 43.9084
94,5161 3427.53 3299.35 43,9084
94.915 3595.65 3461.17 43.9083
95.3171 3711.69 3572.88 43.9083
95.7355 3803.78 3661.52 43.9083
96.1703 3871.57 3726.78 43.9083
96.6218 3914.81 3768.41 43.9084
97.0904 3933.78 3786.67 43,9084
97.5764 3929.91 3782.94 43.9083
98.0801 3903.54 3757.56 43.9084
98.6019 3855 3710.83 43.9083
99.1421 3784.86 3643.32 43,9084
99.7013 3694.56 3556.39 43.9083
100.28 3584.9 3450.83 43.9083
100.878 3456.63 3327.35 43.9083
101.497 3310.57 3186.76 43.9083
102.136 3147.66 3029.94 43.9083
102.797 2968.89 2857.86 43.9083
103.48 2775.37 2671.58 43,9084
104.185 2568.28 2472.23 43.9083
104.914 234891 2261.06 43.9083
105.668 2118.66 2039.43 43,9084
106.446 1879.04 1808.77 43.9084
107.289 1487.99 1432.34 43.9083
108.161 1086.58 1045.94 43.9082
109.065 676.674 651.367 43.9083
110 262.279 252.47 43.9083
110.882 42.22 40.641 43.9083
111.793 -143.234 -137.877 43.9083
112.735 -290.633 -279.763 43.9083
113.709 -396.411 -381.586 43.9083
114.716 -456.889 -439.802 43.9083
115.759 -468.272 -450.759 43.9083
116.839 -426.663 -410.707 43,9084
117.959 -328.077 -315.808 43.9084
119.121 -168.466 -162.166 43.9084
120.329 0 0 0
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List Of Coordinates

External Boundary

X Y
0 60
121 60
193 60
220 64
220 68
219.991 86.515
220 92
220 96
220 98.32
220 107
220 110.388
220 117
210 118
130 120
100 120.5
84.088 110
79.797 107
64.232 94915
58 90.3
0 89
0 70
0 64

Material Boundary

X Y
64.232 94.915
126.567 94.915
192.857 98.32
220 98.32

Material Boundary

X Y
79.797 107
130.157 105.282
193 107
220 107

Material Boundary

X Y
0 70
220 68
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Material Boundary

X Y
0 64
220 64

Material Boundary

X Y
84.088 110
130.425 110
193 112
220 110.388

Material Boundary

X Y
58 90.3
131.217 86.515
193.311 86.515
219.991 86.515
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o
o
7 . Unit Weight Cohesion| Phi | Water Phi b | Air Entry
B Material Name Color (Ibs/ft3) Strength Type (psf) | (deg) | Surface Ru (deg)| (psf)
b Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 132 33 None | O 0 0
7 STABILIZATION DESIGN MODEL O
7 . : . Layer 2 - Silty Sand (SM 120 Mohr-Coulomb 50 33 | N 0| o 0
] Option 2 Pile at property Line aver 2-Silty Sand (SM) ohr-Coulom one
] Reconstruct Slope Layer 3 - Sand (SC/SM) ] 120 Mohr-Coulomb 50 39 | None |0 | 0 0
3
- | Layer 4 - Clay and Silt (CL/ML) 0 120 Mohr-Coulomb | 247 | 25 | None | 0| © 0
: Engineered Backfill D 125 Mohr-Coulomb 0 34 None | O 0 0
- 3600psi Concrete B 150 Mohr-Coulomb | 14500 | 0 | None [0 | © 0
b Layer 5 - Clean sand (SP-SW) D 120 Mohr-Coulomb 0 39 None | O 0 0
o
S
—
B ‘Load 1 =100 psf Traffic Load
7 Property Boundary Location 100.00 Ibs/ft2
_ - — d . 100.00 Ibs/ft2
] Design condition assumes UPRR
il theoretically removes
i toe of slope to property line. _
o
-
—

Reconstructed Slope
4 K 2:1 H:V assume internally stable

Soil improvement or Geogrid reinforced 5
| Current toe of slope

Concrete Shear Strength based on 3,600psi concrete
Ve=2* sqrt(f'c)*0.85

24 inch pile
f'c=3,600psi

C C C C C C
20 40 60 80 100 120 140 160 180 200
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Statbilization Option 2

Pile at property line, Reconstruct Slope

Complete removal ote of slope
Minimum pile embedment EIl. 84

80 1?0

60

Method Name Min FS

Bishop simplified 1.522

Spencer

1.494

Material Name Color Ur;:;:/v;;g)ht Strength Type Co(l:) e;i)on (::;) Sv::ftai:a z‘elgl; Ai;:sr;;ry
Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 132 33 None 0 0
Layer 2 - Silty Sand (SM) |:| 120 Mohr-Coulomb 50 33 None 0 0
Layer 3 - Sand (SC/SM) . 120 Mohr-Coulomb 50 39 None 0 0
Layer 4 - Clay and Silt (CL/ML) . 120 Mohr-Coulomb 247 25 None 0 0
Engineered Backfill D 125 Mohr-Coulomb 0 34 None 0 0
3600psi Concrete . 150 Mohr-Coulomb 14500 0 None 0 0
Layer 5 - Clean sand (SP-SW) D 120 Mohr-Coulomb 0 39 None 0 0

100.00 Ibs/ft2

100.00 Ibs/ft2

0 20 40 60 80 100 120 140 160 180 20
Project
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Analysis Description A-A' Static Analysis - Circular failure, Stabilized condition
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Slide Analysis Information

Goleta Fire Station #10

Project Summary
File Name: 5_AA_11389001_Option 2 Embedment_Static
Slide Modeler Version: 7.018
Project Title: Goleta Fire Station #10
Analysis: A-A' Static Analysis - Circular failure, Stabilized condition
Author: LD
Company: Leighton
Date Created: 7/29/2016, 6:01:40 PM
Comments

Final condition - Option 2
Backfill/traffic loads under static condition

General Settings

Units of Measurement:

Imperial Units

Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard
Maximum Material Properties: 20
Maximum Support Properties: 20
Analysis Options
Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Spencer
Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha<0.2: Yes
Create Interslice boundaries at intersections Yes
with water tables and piezos:
Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis

5 AA 11389001 Option 2 Embedment_Static.slim

Leighton 7/29/2016, 6:01:40 PM
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Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4

Use negative pore pressure cutoff: No

Advanced Groundwater Method:  None

Random Numbers

Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type: Circular
Search Method: Slope Search
Number of Surfaces: 10000
Upper Angle: Not Defined
Lower Angle: Not Defined

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic

Advanced seismic analysis: No
Staged pseudostatic analysis: No

Loading

1 Distributed Load present

Distributed Load 1
Distribution: Constant
Magnitude [psf]: 100
Orientation: Normal to boundary

Material Properties

5 AA 11389001 Option 2 Embedment_Static.slim Leighton 7/29/2016, 6:01:40 PM
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Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Resisting Moment:

Driving Moment:

Total Slice Area:

Surface Horizontal Width:
Surface Average Height:

Method: spencer

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Resisting Moment:
Driving Moment:
Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

Valid / Invalid Surfaces

Method: bishop simplified

Number of Valid Surfaces:
Number of Invalid Surfaces:

53.422, 89.000
115.688, 121.000
3.21011e+006 Ib-ft
2.1088e+006 Ib-ft
933.147 ft2
62.2659 ft

14.9865 ft

1.494140
74.956, 123.678
40.820
53.422, 89.000
115.688, 121.000
3.15084e+006 Ib-ft
2.1088e+006 Ib-ft
631819 Ib
42286.5 Ib
933.147 ft2
62.2659 ft
14.9865 ft

2406
7594

Propert Layer 1 - Mixed Fine  Layer 2 - Silty Layer 3 - Layer4 - Clay and  3600psi Layer 5 - Clean
perty grained (SM/ML) sand (SM)  Sand (SC/SM) Silt (CL/ML) Concrete  sand (SP-SW)
Color L] L] L] B ]
Mohr- Mohr- Mohr-
Strength Type Mohr-Coulomb Coulomb Coulomb Mohr-Coulomb Coulomb Mohr-Coulomb
Unit Weight [Ibs/ft3] 120 120 120 120 150 120
Cohesion [psf] 132 50 50 247 14500 0
Friction Angle [deg] 33 33 39 25 0 39
Water Surface None None None None None None
Ru Value 0 0 0 0 0 0
Unsat. Shear Strength Phi 0 0 0 0 0 0
b [deg]
Unsat. Shear Strength Air
Entry Value [psf] 0 0 0 0 0 0
Global Minimums
Method: bishop simplified
FS 1.522240
Center: 74.956, 123.678
Radius: 40.820

5 AA 11389001 Option 2 Embedment_Static.slim
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Error Codes:

Error Code -103 reported for 222 surfaces
Error Code -105 reported for 1 surface
Error Code -112 reported for 31 surfaces
Error Code -114 reported for 7026 surfaces
Error Code -118 reported for 314 surfaces

Method: spencer

Number of Valid Surfaces: 2310
Number of Invalid Surfaces: 7690

Error Codes:

Error Code -103 reported for 222 surfaces
Error Code -105 reported for 1 surface
Error Code -108 reported for 19 surfaces
Error Code -111 reported for 77 surfaces
Error Code -112 reported for 31 surfaces
Error Code -114 reported for 7026 surfaces
Error Code -118 reported for 314 surfaces

Error Codes

The following errors were encountered during the computation:

-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them.
This usually occurs when the slip surface extends past the bottom of the soil region, but may also occur on a benched slope
model with two sets of Slope Limits.

-105 = More than two surface / slope intersections with no valid slip surface.

-108 =Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the
driving force is very small (0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 =The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation.
This screens out some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces
with many high negative base angle slices in the passive zone.

-114 = Surface with Reverse Curvature.

-118 = Surface does not pass through the search focus

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.52224

Angle Base Base Shear Shear Base Pore Effective
Slice Width Weight of Slice Base . Friction Normal Normal
. Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] psf] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
1 124999 559254 -30.81g -2Yer4-clayand 247 25 215267 327.688 173.037 0 173.037
Silt (CL/ML)
2 124999 16338 -287953 over4-Clayand 247 25 243211 370226 264.26 0 26426
Silt (CL/ML)
3 124999 262288 -26.8112 -2ver4:-Clayand 247 25 267.988 407.942 345.141 0 345.141
silt (CL/ML)
4 124999 353107 -24.8613 -Yer4-Clayand 247 25 289.906 441307 416.693 0 416.693
Silt (CL/ML)

5 AA 11389001 Option 2 Embedment_Static.slim Leighton 7/29/2016, 6:01:40 PM
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5 124999 436228 -22.041g -oYer4-Clayand 247 25 309222 47071 479.748 0 479.748
silt (CL/ML)

6 124999 511989 -21.0491 -2ver4-Clayand 247 25 326.145 496.471 534.992 0 534992
Silt (CL/ML)

7 124999 580.678 -19.1802 -oYer#-Clayand 247 25 340.851 518.857 582.998 0 582.998
silt (CL/ML)

8 124999 642546 -17.3323 -2ver4-Clayand 247 25 353489 538.095 624.255 0 624255
silt (CL/ML)

9 124999 697.808 -15.5028 -oYer4-Clayand 247 25 364.185 554377 659.171 0 659.171
silt (CL/ML)

10 124999 746.647 -13.6805 -2ver4:-Clayand 247 25 373.047 567.867 688.102 0 688.102
Silt (CL/ML)

11 124999 789221  -11.89 -ver4-Clayand 247 25 380.169 578.708 711.35 0 71135
silt (CL/ML)

12 124999 825663 -10.1023 -2Yer4:-Clayand 247 25 38563 587.021 729.177 0 729177
Silt (CL/ML)

13 124999 856.084 -8.32456 -oYer4-Clayand 247 25 3895 592912 74181 0 74181
silt (CL/ML)

14 124999 880574 -6.55485 -oYer4-Clayand 247 25 391.838 596.472 749.445 0 749.445
silt (CL/ML)

15 124999 899204 -4.7914 -2ver4-Clayand 247 25 392.698 597.781 752.253 0 752253
silt (CL/ML)

16 124999 912.029 -30325 oYer4-Clayand 247 25 392125 596.908 750.381 0 750381
silt (CL/ML)

17 124999 919.084 -127645 -2Yer4:-Clayand 247 25 390.157 593.913 743.956 0 743.956
silt (CL/ML)

18 124999 92039 0478303 -oYer4-Clayand 247 25 386.828 588.845 733.089 0 733.089
silt (CL/ML)

19 124999 915951 223369 -2Yer4:-Clayand 247 25 382.166 581.749 717.873 0 717873
Silt (CL/ML)

20 124999 905753 3.99108 -Yer4-Clayand 247 25 376.197 572.662 698.384 0 698384
silt (CL/ML)

21 124999 889.768 575226 L2Yer4-clayand 247 25 368939 561.613 674.689 0 674.689
Silt (CL/ML)

22 124999 867951 7.5189 -Yer4-Clayand 247 25 360.407 548.626 646.84 0  646.84
silt (CL/ML)

23 124999 876.803 9.29278 -2Yer4-Clayand 247 25 359.15 546.712 642.736 0 642736
silt (CL/ML)

24 124999 493317 110757 -2Yer4-clayand 247 25 129371 1969.33 3693.55 0 369355
Silt (CL/ML)

25 124999 450079 12.8605 -2Yer4-Clayand 247 25 1182.56 1800.14 3330.72 0 333072
silt (CL/ML)

26 124999 396353 146763 -2Yer4-cClayand 247 25 1049.47 1597.54 2896.24 0 289624
silt (CL/ML)

27 124999 402372 16492 -2Yer4-Clayand 247 25 10529 1602.76 2907.44 0 2907.44
silt (CL/ML)

28 124999 4077.39 183374 L2Yer4-clayand 247 25 105452 160524 2912.75 0 291275
Silt (CL/ML)

29 124999 412435 201964 -2Y&r4-Clayand 247 25 10543 16049 2912.02 0 2912.02
silt (CL/ML)

30 124999 416435 220779 2Yer4-clayand 247 25 105219 1601.68 2905.12 0 2905.12
Silt (CL/ML)

31 124999 419712 239849 L2Yer4-clayand 247 25 104811 1595.48 2891.84 0 289184
silt (CL/ML)

32 124999 422236 259205 2Yer4-clayand 247 25 104202 158621 2871.94 0 287194
Silt (CL/ML)

33 124999 423969 27.8885 -Yer4-Clayand 247 25 1033.82 157372 2845.17 0 284517

5 AA 11389001 Option 2 Embedment_Static.slim Leighton 7/29/2016, 6:01:40 PM
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Silt (CL/ML)
34 124999 42487 2989031 -2Yer4-Clayand 247 25 102342 1557.89 28112 0 28112
Silt (CL/ML)
35 124999 424887 3193gg -Yer4-clayand 247 25 101069 153851 2769.66 0 2769.66
Silt (CL/ML)
36 124999 423963 340313 -2Yer4-Clayand 247 25 995507 15154 2720.09 0 272009
Silt (CL/ML)
37 132082 445848 36.2393 Layer(as';;r\‘/l‘; 50 39 131593 2003.16 2411.96 0 241196
38 132082 44239 385744 Layeris'cjg:ﬂ‘; 50 39 127441 1939.96 2333.91 0 233391
39 132082 437509 40.9883 Layer(as';;r\‘/l‘; 50 39 1227.89 1869.15 2246.46 0 224646
40 132082 42663 43.4943 Layeris'cj;'\’/l‘; 50 39 119377 1817.21 2182.32 0 218232
Layer 1 - Mixed
41 1.21549 374441 46.0003 Fine grained (SM/ 132 33 100155 1524.6 2144.41 0 214441
ML)
Layer 1 - Mixed
42 1.21549 355236 485164 Fine grained (SM/ 132 33 928586 141353 1973.39 0 1973.39
ML)
Layer 1 - Mixed
43 121549 3342 51.1647 Fine grained (SM/ 132 33 851.528 129623 1792.76 0 179276
ML)
Layer 1 - Mixed
44 121549 310998 53.9758 Fine grained (SM/ 132 33 769.76 117176 1601.09 0 1601.09
ML)
Layer 1 - Mixed
45 121549 285162 56.9926 Fine grained (SM/ 132 33 682.463 103887 1396.46 0 139646
ML)
Layer 1 - Mixed
46 121549 2559.88 60.2796 Fine grained (SM/ 132 33 588479 895.806 1176.16 0 1176.16
ML)
Layer 1 - Mixed
47 1.21549 222331 63.9429 Fine grained (SM/ 132 33 486.048 739.881 936.055 0 936.055
ML)
48 12027 180405 68.1542 Layer 2 - Silty 50 33 346766 527.861 735.843 0 735.843
Sand (SM)
Layer 1 - Mixed
49 1.13588 12433 73.1789 Fine grained (SM/ 132 33 24746 376.694 376.795 0 376795
ML)
Layer 1 - Mixed )
50 1.13588 493.616 81.0869 Fine grained (SM/ 132 33 846679 128885 , o 0 -4.79697
ML) :
Global Minimum Query (spencer) - Safety Factor: 1.49414
Angle Base Base Effective
Slice Width Weight of Slice Base Coizssei!on Friction :::2; Stsr:iaih Normal P:s):re Normal
Number [ft] [Ibs] Base Material [psf] Angle [psf] [ sfg] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
Layer 4 - Clay
1 124999 559254 30818 G0 247 25 285693 426.865 385.722 0 385722
Layer 4 - Clay
2 124999 16338 287953 LT 247 25 324.865 485394 511.237 0 511.237
Layer 4 - Clay
3124999 262288 268112 | AL C 247 25 357.198 533.704 614.838 0 614.838
4 124999 353107 -248613  oYer4-Clay 247 25 383.858 573.538 700.264 0 700.264
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and Silt (CL/ML)
Layer 4 - Clay

5 124999 436228 220418 <O 247 25 405735 606.225 770.357 0 770357
Layer 4 - Clay

6 124999 511989 210491 O 247 25 423516 632792 827.333 0 827333
Layer 4 - Clay

7 1.24 678 -19.1802 247 25 437.74 4049 87291 7291

999 580678 191802 L O 5 437743 654.049 872918 0 872918
Layer 4 - Clay

8 124999 642546 -173323 0O 247 25 448.851 670.646  908.51 0 90851
Layer 4 - Clay

9 124999 697808 -155028 <Ll o 247 25 45719 683106 935.231 0 935231
Layer 4 - Clay

10 124999 746647 136895 L O 247 25 46305 691.862 954.008 0 954008
Layer 4 - Clay

11 124999 789221 119 SO0 247 25 46667 697271  965.61 0 96561
Layer 4 - Clay

12 124999 825663 101023 AL O 247 25 468249  699.63 970.671 0 970.671

13 124999 856.084 -8.32456  -over4-clay 247 25 467.958 699.195 969.735 0 969.735
and Silt (CL/ML)

14 124999 880574 -6.55485  aver4-Clay 247 25 465939 696.178 963.267 0 963.267
and Silt (CL/ML)
Layer 4 - Clay

15 124999 899204 47914 AL O 247 25 462316 690.765  951.66 0 95166
Layer 4 - Clay

16 1.24 12.029 -3.032 247 25 457.1 114 254 254

6 999 912029 30325 AL O 5 457.195 683 935.25 0 93525

17 124999 919.084 -127645  -2veré4-clay 247 25 450.671 673365 914.338 0 914338
and Silt (CL/ML)
Layer 4 - Clay

18 124999 92039 0478393 LT 247 25 442.821 661636  889.19 0  889.19

19 124999 915951 223369  -overé-clay 247 25 433.717 648.034 860.023 0 860.023
and Silt (CL/ML)

20 124999 905753 399108  -oYer4-Clay 247 25 423.423 632653 827.034 0 827.034
and Silt (CL/ML)

21 124999 889768 575226  -ver4-Clay 247 25 411.993 615575 790.411 0 790.411
and Silt (CL/ML)
Layer 4 - Clay

22 124909 s67.951 7518 SN 247 25 399.476 596.873 750.304 0  750.304

23 124999 876.803 920278  -ver4-Clay 247 25 395073 590.294 736.197 0 736.197
and Silt (CL/ML)
Layer 4 - Clay

24 124909 403317 110757 WO 247 25 1382.84 2066.15 3901.17 0 390117
Layer 4 - Clay

25 1.24999 450079 12. 247 25 12517 187021 3480. 480.

5 999 4500.79 8695 ik (cL/ML) 5 125 870 3480.99 0 3480.99
Layer 4 - Clay

2 124999 396353 146763 SN 247 25 110087 1644.86 2997.72 0 299772
Layer 4 - Clay

27 124999 402372 164082 SN 247 25 109316 163333 2972.99 0 2972.99

28 124999 4077.39 183374  -2Yer4-Clay 247 25 108368 1619.17 2942.63 0 294263
and Silt (CL/ML)
Layer 4 - Clay

29 124999 412435 201964 SN 247 25 107244 160238  2906.62 0  2906.62

30 124999 416435 220779  -2Yer4-Clay 247 25 105943 1582.94 2864.92 0 286492
and Silt (CL/ML)

31 124999 419712 239849  -2Yer4-Clay 247 25 104462 1560.81 2817.47 0 2817.47
and Silt (CL/ML)
Layer 4 - Clay

32 124999 422236 259205 SN 247 25 102798 153594 2764.15 0 276415
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Layer 4 - Clay
and Silt (CL/ML)
Layer 4 - Clay
and Silt (CL/ML)
Layer 4 - Clay
and Silt (CL/ML)
Layer 4 - Clay
and Silt (CL/ML)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/sm)
Layer 1 - Mixed
41 1.21549 3744.41 46.0003 Fine grained 132 33 902.961 1349.15 1874.25 0 1874.25
(SM/ML)
Layer 1 - Mixed
42 1.21549 355236 48.5164 Fine grained 132 33 826.502 123491 1698.33 0 1698.33
(SM/ML)
Layer 1 - Mixed
43 1.21549 3342 51.1647 Fine grained 132 33 748.083 1117.74 1517.91 0 1517.91
(SM/ML)
Layer 1 - Mixed
44 1.21549 3109.98 53.9758 Fine grained 132 33 667.395 997.182 1332.26 0 1332.26
(SM/ML)
Layer 1 - Mixed
45 1.21549 2851.62 56.9926 Fine grained 132 33 584.031 872.624 1140.46 0 114046
(SM/ML)
Layer 1 - Mixed
46 1.21549 2559.88 60.2796 Fine grained 132 33 497.409 743.198 941.161 0 941.161
(SM/ML)
Layer 1 - Mixed
47 1.21549 222331 63.9429 Fine grained 132 33 406.631 607.563 732.302 0 732.302
(SM/ML)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
49 1.13588 12433 73.1789 Fine grained 132 33 209.567 313.123 278.904 0 278.904
(SM/ML)
Layer 1 - Mixed
50 1.13588 493.616 81.0869 Fine grained 132 33 88.1737 131.744
(SM/ML)

33 1.24999 4239.69 27.8885 247 25 1009.47 1508.29 2704.85 0 2704.85

34 1.24999 42487 29.8931 247 25 989.051 1477.78 2639.41 0 263941
35 1.24999 4248.87 31.9388 247 25 966.643 14443  2567.62 0 2567.62
36 1.24999 4239.63 34.0313 247 25 942.181 1407.75 2489.24 0 2489.24
37 1.32082 4458.48 36.2393 50 39 1276.77 1907.67 2294.03 0 2294.03
38 1.32082 44239 38.5744 50 39 1219.01 182137 2187.46 0 2187.46
39 1.32082 4375.09 40.9883 50 39 115748 172943 2073.92 0 2073.92

40 1.32082 4266.3 43.4943 50 39 1108.37 1656.06 1983.32 0 1983.32

48 1.2027 1804.05 68.1542 50 33 275.418 411513 556.681 0 556.681

0.394338 0.394338

o

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.52224
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Slice
Number

O 00 N O U1 B WN -
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= O O 00 N OO U A WINPFP O OUOONODO UM WNPRPROOOOLONO O WNNPRFERPRPOOOLNO OV WDNPE O

X
coordinate
[ft]
53.4222
54.6722
55.9222
57.1722
58.4222
59.6722
60.9222
62.1722
63.4222
64.6722
65.9222
67.1722
68.4222
69.6721
70.9221
721721
73.4221
74.6721
75.9221
77.1721
78.4221
79.6721
80.9221
82.1721
83.4221
84.6721
85.9221
87.172
88.422
89.672
90.922
92.172
93.422
94.672
95.922
97.172
98.422
99.7428
101.064
102.384
103.705
104.921
106.136
107.352
108.567
109.783
110.998
112.214
113.416
114.552
115.688

Y Interslice
[ft] [Ibs]

89 0
88.2543 397.859
87.5673 883.147
86.9355 1435.85
86.3563 2039.24
85.8272 2679.23
85.3462 3343.89
849114 4023.04
84.5213 4708.01
84.1746 5391.36
83.8701 6066.73
83.6069 6728.71
83.3842 7372.69
83.2013 7994.78
83.0577 8591.76
82.9529 9160.99
82.8867 9700.37
82.8588 10208.3
82.8692 10683.8

82.918 11126
83.0052 11534.9
83.1311 11910.7
83.2961 12254.1
83.5007 12571.1
83.7453 13282.9
84.0309 13808.5
84.3583 14171
84.7285 14409.4
85.1428 14519.6
85.6026 14497.2
86.1097 14338.3
86.6658 14038.9
87.2733 13595.5
87.9348 13004.4
88.6534 12262.4
89.4326 11366.4
90.2768 103135
91.2448 9714.99
92.2983 8938.07

93.446 7980.11
94.6991 6820.59
95.9578 5337.67
97.3325 3752.58
98.8423 2079.82
100.514 338.377
102.385 -1445.87
104.514 -3235.55

107 -4972.19
110 -6763.05
113.757 -7897.94
121 0

Interslice
coordinate - Bottom Normal Force Shear Force Force Angle

[Ibs]

O O O OO OO 0O OO0 OO0 0000000000000 O0OO0ODO0ODO0ODO0ODO0OO0ODOLODOLODOOOLODOLODODOOODOLOOOOoOOoOOoOOoOoo

Interslice

[degrees]

O O O O O O 0O 0O 0O 000000 OO0 O0OO0 0000000000000 OLODO0ODOOODOLOODOOODOLOODOOoOOoOOoOOoOoo
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Global Minimum Query (spencer) - Safety Factor: 1.49414
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Slice
Number

O 00 N O U1 B WN -

Gu b D P DB DS DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
= O O 00 N OO U A WINPFP O OUOONODO UM WNPRPROOOOLONO O WNNPRFERPRPOOOLNO OV WDNPE O

X Y Interslice Interslice Interslice
coordinate coordinate - Bottom Normal Force Shear Force Force Angle

[ft] [ft] [Ibs] [Ibs] [degrees]
53.4222 89 0 0 0
54.6722 88.2543 644.316 231.049 19.7276
55.9222 87.5673 1401.16 502.451 19.7277
57.1722 86.9355 2235.54 801.654 19.7276
58.4222 86.3563 3120.38 1118.96 19.7277
59.6722 85.8272 4034.54 1446.77 19.7276
60.9222 85.3462 4961.3 1779.1 19.7276
62.1722 849114 5887.38 2111.19 19.7276
63.4222 84.5213 6802.19 2439.24 19.7276
64.6722 84.1746 7697.26 2760.21 19.7277
65.9222 83.8701 8565.86 3071.68 19.7276
67.1722 83.6069 9402.64 3371.75 19.7276
68.4222 83.3842 10203.4 3658.91 19.7277
69.6721 83.2013 10965 3932.02 19.7277
70.9221 83.0577 11685.1 4190.24 19.7277
721721 82.9529 12362.1 4432.98 19.7276
73.4221 82.8867 12994.8 4659.88 19.7276
74.6721 82.8588 13582.9 4870.78 19.7277
75.9221 82.8692 14126.5 5065.71 19.7276
77.1721 82.918 14626.1 5244.85 19.7276
78.4221 83.0052 15082.6 5408.56 19.7276
79.6721 83.1311 15497.5 5557.32 19.7276
80.9221 83.2961 15872.4 5691.78 19.7276
82.1721 83.5007 16215.1 5814.67 19.7276
83.4221 83.7453 16987 6091.47 19.7276
84.6721 84.0309 17555.7 6295.38 19.7276
85.9221 84.3583 17948.7 6436.34 19.7277
87.172 84.7285 18212.9 6531.06 19.7276
88.422 85.1428 18346.7 6579.06 19.7276
89.672 85.6026 18349.2 6579.93 19.7276
90.922 86.1097 18219.3 6533.38 19.7277
92.172 86.6658 17956.7 6439.18 19.7276
93.422 87.2733 17560.8 6297.24 19.7277
94.672 87.9348 17031.9 6107.56 19.7276
95.922 88.6534 16370.1 5870.25 19.7276
97.172 89.4326 15576.2 5585.56 19.7276
98.422 90.2768 14651.3 5253.89 19.7276
99.7428 91.2448 14114.9 5061.53 19.7276
101.064 92.2983 13418.7 48119 19.7277
102.384 93.446 12565.5 4505.93 19.7276
103.705 94.6991 11542.3 4139.02 19.7276
104.921 95.9578 10279.4 3686.16 19.7277
106.136 97.3325 8948.24 3208.8 19.7276
107.352 98.8423 7564.63 2712.64 19.7276
108.567 100.514 6148.01 2204.65 19.7276
109.783 102.385 4723.08 1693.68 19.7277
110.998 104.514 3323.02 1191.62 19.7276
112.214 107 1996.31 715.869 19.7276
113.416 110 657.122 235.641 19.7276
114.552 113.757 -153.025 -54.8741 19.7276
115.688 121 0 0 0

5 AA 11389001 Option 2 Embedment_Static.slim
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List Of Coordinates

Distributed Load

X Y
166.586 120.367
121 121
118.56 121
113.968 121
102.598 121

Focus Search Window

X Y
73.7596 89
73.7596 77.905

96.732 77.905
96.732 89

External Boundary

X Y

0 60
121 60
193 60
220 64
220 68
220 92
220 96
220 107
220 110.388
220 119
193 120
121 121

118.56 121
113.968 121
102.598 121
84.2893 110.014

84.277 110

84.162 110

82.161 110

82.161 109

82.161 107

82.161 94.3591

82.161 89.82

82.161 89
58 89
0 89
0 70
0 64

5 AA 11389001 Option 2 Embedment_Static.slim
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Material Boundary

X Y
82.161 94.3591
84.162 94.3591

121 95
193 96
220 96

Material Boundary

X Y
82.161 107
84.162 107

121 107

193 107

220 107

Material Boundary

X Y
0 70
220 68

Material Boundary

X Y
0 64
220 64

Material Boundary

X Y
84.277 110
121 110
193 112
220 110.388

Material Boundary

X Y
82.161 89.82
84.162 89.82

121 91

193 93

220 92

Material Boundary

5 AA 11389001 Option 2 Embedment_Static.slim
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X Y
82.161 89
84.162 89

84.162 89.82

Material Boundary

X Y
84.162 89.82
84.162 94.3591

Material Boundary

X Y
84.162 94.3591
84.162 107

Material Boundary

X Y
84.162 107
84.162 110

Material Boundary

X Y
82.161 89
82.161 83.956
84.162 83.956
84.162 89

5 AA 11389001 Option 2 Embedment_Static.slim
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2
— < 0.211
] . Unit Weight Cohesion| Phi | Water Phi b | Air Entry
J : : : Material Name Color (Ibs/ft3) Strength Type (bsf) | (deg) | Surface Ru (deg)| (psh)
7 STABILIZATION Option 2 Pile at property line —
] Removal of toe of Slope Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 300 30 None | O 0 0
] Pile embedment minimum EIl 84. Layer 2 - Silty Sand (SM) ] 120 Mohr-Coulomb 50 36 | None | 0| 0 0
2
- Layer 3 - Sand (SC/SM) ] 120 Mohr-Coulomb 90 40 | None | 0| © 0
] Layer 4 - Clay and Silt (CL/ML) o 120 Mohr-Coulomb | 390 | 32 | None | 0| © 0
— Engineered Backfill D 125 Mohr-Coulomb 240 33 None | O 0 0
. 3600psi Concrete [ 150 Mohr-Coulomb | 14500 | 0 | None [0 | 0 0
g; Layer 5 - Clean sand (SP-SW) D 120 Mohr-Coulomb 0 39 None | O 0 0
—
] Property Boundary Location ‘Load 1 = 100 psf Traffic Load‘
a Design condition assumes UPRR (approximate) 100.00 Ibs/ft2 100.00 Ibs/ft2
] theoretically removes :
i toe of slope to property line.
o
ISl
—

Current toe of slope

Concrete Shear Strength based on 3,600psi concrete
Ve=2* sqrt(f'c)*0.85

24 inch pile
f'c=3,600psi

80

60

e e e e e C
20 40 60 80 100 120 140 160 180 200
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Safety

1?0

‘ 11‘10 ‘ 1?0

1%0

Factor
0.000
0.250
0.500
0.750

1.000
1.250
1.500
1.750
2.000
2.250
2.500

Stabilization Option 2 Pile at Property line
Removal of toe of slope
Minimum Pile Embedment EI. 84

2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

1?0

| SP |

Method Name

Bishop simplified

Spencer

H < 0.211

Material Name Color U’(':;:/v;;g)ht Strength Type Co(l:’ e;i)on (::;) S‘:Iraf:ire Rul ;:::; Ai;:s’;;w
Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 300 30 None | O 0 0
Layer 2 - Silty Sand (SM) |:| 120 Mohr-Coulomb 50 36 None | O 0 0
Layer 3 - Sand (SC/SM) . 120 Mohr-Coulomb 90 40 None | O 0 0
Layer 4 - Clay and Silt (CL/ML) . 120 Mohr-Coulomb 390 32 None | O 0 0
Engineered Backfill D 125 Mohr-Coulomb 240 33 None | O 0 0
3600psi Concrete . 150 Mohr-Coulomb 14500 0 None 0 0 0
Layer 5 - Clean sand (SP-SW) D 120 Mohr-Coulomb 0 39 None | O 0 0
100.00 Ibs/ft2 100.00 Ibs/ft2

0 20 40 60 80 100 120 140 160 180 200
Project
Goleta Fire Station #10
Analysis Description A-A' Seismic Analysis - Circular failure, Stabilized condition
Drawn By LD Scale 1:250 Company Lei gh ton
pate 7/29/2016, 6:01:40 PM Fle Namesa AA_11389001_Option 2 Embedment_Seismic_15.slim
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Slide Analysis Information

Goleta Fire Station #10

Project Summary
File Name: 5a_AA_11389001_Option 2 Embedment_Seismic_15
Slide Modeler Version: 7.018
Project Title: Goleta Fire Station #10
Analysis: A-A' Seismic Analysis - Circular failure, Stabilized condition
Author: LD
Company: Leighton
Date Created: 7/29/2016, 6:01:40 PM
Comments

Final condition - Option 2 Peak Strength
Backfill/traffic loads under seismic condition

General Settings

Units of Measurement:

Imperial Units

Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard
Maximum Material Properties: 20
Maximum Support Properties: 20
Analysis Options
Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Spencer
Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha<0.2: Yes
Create Interslice boundaries at intersections Yes
with water tables and piezos:
Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis

5a_AA_11389001_Option 2 Embedment_Seismic_15.slim

Leighton 7/29/2016, 6:01:40 PM
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Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [Ibs/ft3]: 62.4
Use negative pore pressure cutoff: No
Advanced Groundwater Method: None

Random Numbers

Pseudo-random Seed: 10116

Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type: Circular
Search Method: Slope Search
Number of Surfaces: 5000

Upper Angle: Not Defined
Lower Angle: Not Defined

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic

Advanced seismic analysis: No
Staged pseudostatic analysis: No

Loading

Seismic Load Coefficient (Horizontal): 0.211

1 Distributed Load present

Distributed Load 1

Distribution: Constant

Magnitude [psf]: 100

Orientation: Normal to boundary
Material Properties

5a_AA_11389001_Option 2 Embedment_Seismic_15.slim

Leighton 7/29/2016, 6:01:40 PM
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Propert Layer 1 - Mixed Fine  Layer 2 - Silty Layer 3 - Layer4 - Clay and  3600psi Layer 5 - Clean
perty grained (SM/ML) sand (SM)  Sand (SC/SM) Silt (CL/ML) Concrete  sand (SP-SW)
Color L] L] L] 0 L]
Mohr- Mohr- Mohr-

Strength Type Mohr-Coulomb Coulomb Coulomb Mohr-Coulomb Coulomb Mohr-Coulomb
Unit Weight [Ibs/ft3] 120 120 120 120 150 120
Cohesion [psf] 300 50 90 390 14500 0
Friction Angle [deg] 30 36 40 32 0 39
Water Surface None None None None None None
Ru Value 0 0 0 0 0 0
Unsat. Shear Strength Phi 0 0 0 0 0 0
b [deg]
Unsat. Shear Strength Air
Entry Value [psf] 0 0 0 0 0 0

Global Minimums

Method: bishop simplified

FS 1.507010
Center: 76.834, 127.643
Radius: 44.826

Left Slip Surface Endpoint:  54.117, 89.000
Right Slip Surface Endpoint: 121.164, 120.998

Resisting Moment: 4.9118e+006 Ib-ft
Driving Moment: 3.2593e+006 Ib-ft
Total Slice Area: 1080.76 ft2

Surface Horizontal Width:  67.0469 ft
Surface Average Height: 16.1194 ft

Method: spencer

FS 1.529540
Center: 76.834, 127.643
Radius: 44.826

Left Slip Surface Endpoint:  54.117, 89.000
Right Slip Surface Endpoint: 121.164, 120.998
Resisting Moment: 4,98525e+006 |b-ft
Driving Moment: 3.2593e+006 Ib-ft
Resisting Horizontal Force: 95380.6 |b

Driving Horizontal Force: 62358.8 Ib

Total Slice Area: 1080.76 ft2
Surface Horizontal Width:  67.0469 ft

Surface Average Height: 16.1194 ft

Valid / Invalid Surfaces

Method: bishop simplified

Number of Valid Surfaces: 904
Number of Invalid Surfaces: 4096

5a_AA_11389001_Option 2 Embedment_Seismic_15.slim Leighton 7/29/2016, 6:01:40 PM
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Error Codes:

Error Code -103 reported for 262 surfaces
Error Code -112 reported for 6 surfaces
Error Code -114 reported for 3685 surfaces
Error Code -118 reported for 143 surfaces

Method: spencer

Number of Valid Surfaces: 813
Number of Invalid Surfaces: 4187

Error Codes:

Error Code -103 reported for 262 surfaces
Error Code -108 reported for 21 surfaces
Error Code -111 reported for 70 surfaces
Error Code -112 reported for 6 surfaces
Error Code -114 reported for 3685 surfaces
Error Code -118 reported for 143 surfaces

Error Codes

The following errors were encountered during the computation:

-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them.
This usually occurs when the slip surface extends past the bottom of the soil region, but may also occur on a benched slope
model with two sets of Slope Limits.

-108 =Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the
driving force is very small (0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 =The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation.
This screens out some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces
with many high negative base angle slices in the passive zone.

-114 = Surface with Reverse Curvature.

-118 = Surface does not pass through the search focus

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.50701

Angle Base Base Shear Shear Base Pore Effective
Slice Width Weight of Slice Base . Friction Normal Normal
. Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] psf] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
1 132327 593876 -204778 -Yer4-clayand 390 32 361.968 545.489 248.834 0 248834
Silt (CL/ML)
2 132327 173589 -27.5524 over4-Clayand 390 32 399287  601.73 338.839 0 338839
Silt (CL/ML)
3 132327 278877 -256602 -2Yer4:-Clayand 390 32 431.945 650.945 417.599 0 417.599
Silt (CL/ML)
Layer 4 - CI
4 132327 375683 -237977 -Yer4-Clayand 390 32 460.436 693.881 486.312 0 486312
Silt (CL/ML)
5 132327 464381 -219614 oYer4-Clayand 390 32 485.165 731.148 545.951 0 545951
Silt (CL/ML)
A 127277 £EAR 7QKR IN1127 Layer4 -Clay and 20N 297 ENA AR T7R2 I2ARE EQ7 217 n EQ7 217

5a_AA_11389001_Option 2 Embedment_Seismic_15.slim Leighton 7/29/2016, 6:01:40 PM
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Silt (CL/ML)

7 132327 618705 -183567 -oYer4-Clayand 390 32 524608 790.59 641.078 0 641.078
silt (CL/ML)

8 132327 684.853 -165832 -ver4:-Clayand 390 32 539.833 813.533 677.794 0 677.794
Silt (CL/ML)

9 132327 74395 -14.82¢ -2ver4-Clayand 390 32 552333 832371 707.941 0 707.941
silt (CL/ML)

10 132327 796175 -13.0828 -oYer#-Clayand 390 32 562278 847358 731.926 0 731.926
Silt (CL/ML)

11 132327 841683 -11352 over4-Clayand 390 32 569.812 858713 750.094 0  750.094
Silt (CL/ML)

12 132327 880.605 -9.63156 -oYer#-Clayand 390 32 575.062 866.624 762.756 0 762.756
silt (CL/ML)

13 132327 91305 -7.91087 -2ver4-Clayand 390 32 578.134 871.254 770.166 0 770.166
silt (CL/ML)

14 132327 939108 -6.21527 -over#-Clayand 390 32 579.125 872.747 772.554 0 772554
silt (CL/ML)

15 132327 958.848 -451619 -2ver4:-Clayand 390 32 578.116 871.227 770.121 0 770.121
Silt (CL/ML)

16 132327 972323 -2.82108 -oYer4-Clayand 390 32 57518 866.802 763.04 0 763.04
silt (CL/ML)

17 132327 97957 -1.12844 -2ver4:-Clayand 390 32 57038 859.568 751.466 0 751.466
Silt (CL/ML)

18 132327 980.607 0563214 -oYer4-Clayand 390 32 563.77 849.607 735.526 0 735526
silt (CL/ML)

19 132327 975436 225536 -2ver4:-Clayand 390 32 5554 836.993 715.338 0 715.338
Silt (CL/ML)

20 132327 964045 394048 -2Y&r4-Clayand 390 32 54531 821.788 691.005 0 691.005
silt (CL/ML)

21 132327 946403 564707 -2Yer4-Clayand 390 32 533538 804.047 662.614 0 662614
silt (CL/ML)

22 132327 444812 734965 L2Yer4-cClayand 390 32 156895 2364.43 3159.75 0 315975
silt (CL/ML)

23 132327 4957.63 905879 -2Yer4-Clayand 390 32 170021 2562.23 34763 0 34763
silt (CL/ML)

24 132327 428033 107761 L2Yer4-cClayand 390 32 148333 223539 295325 0 295325
Silt (CL/ML)

25 132327 436312 125033 -Yer4-Clayand 390 32 148945 224461 2968 0 2968
silt (CL/ML)

26 132327 443924 142421 2Yer4-clayand 390 32 149317 225022 2976.97 0 297697
Silt (CL/ML)

27 132327 450855 159944 -2Yer4-Clayand 390 32 149448 225219 2980.13 0 2980.13
silt (CL/ML)

28 132327 457087 177623 L2Yer4-clayand 390 32 149334 225048 2977.38 0 2977.38
Silt (CL/ML)

29 132327 4626 195478 L2Yer4-clayand 390 32 148972 224502 2968.64 0 296864
Silt (CL/ML)

30 132327 467371 213533 -2Yer4-Clayand 390 32 148355 223573 2953.79 0 2953.79
silt (CL/ML)

31 132327 471373 231814 -Yer4-Clayand 390 32 14748 222254 2932.68 0 293268
silt (CL/ML)

32 132327 474576 250348 -2Yer4-Clayand 390 32 146337 220532 2905.11 0 290511
silt (CL/ML)

33 132327 476944 269167 2Yer4-cClayand 390 32 1449.18 2183.93 2870.89 0 287089
silt (CL/ML)

34 132327 478436 28.8306 Layer:i[tc(?g/sﬂns 390 32 143213 215823 2829.76 0 282976

5a_AA_11389001_Option 2 Embedment_Seismic_15.slim Leighton 7/29/2016, 6:01:40 PM
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35 132327 479004 307804 |2Yer4-Clayand 390 32 141209 2128.03 2781.42 0 278142
Silt (CL/ML)

36 132327 478591 327706 -Yer4-Clayand 390 32 140061 2110.74 2753.75 0 2753.75
Silt (CL/ML)

37 138611 4986.66 34.8561 Layer(as';;r\’/l‘; 90 40 152791 2302.57 2636.85 0 263685

38 138611 484495 37.0456 Layeris'cjg:ﬂ‘; 90 40 145293 2189.58 2502.18 0 250218

39 1.38611 4663.58  39.3004 Layer(ss'cj::ﬂ‘; 90 40 136751 2060.85 2348.77 0 234877

40 138611 446677 41.6305 Layeris';;r\‘ﬂ‘; 90 40 127884 1927.22 2189.52 0 218952
Layer 1 - Mixed

41 1332 409113 43.9992 Fine grained (SM/ 300 30 1033.09 1556.88 2176.99 0 2176.99
ML)
Layer 1 - Mixed

42 1332 387648 46.4176 Fine grained (SM/ 300 30 965.077 145438 1999.45 0 1999.45
ML)
Layer 1 - Mixed

43 1332 364238 489489 Fine grained (SM/ 300 30 893.279 1346.18 1812.04 0 1812.04
ML)
Layer 1 - Mixed

44 1332 338575 516163 Fine grained (SM/ 300 30 817.212 123155 1613.49 0 161349
ML)
Layer 1 - Mixed

45 1332 310239 544518 Fine grained (SM/ 300 30 736.226 11095 1402.1 0 14021
ML)
Layer 1 - Mixed

46 1332 278631 57.5007 Fine grained (SM/ 300 30 649.457 978738 1175.61 0 117561
ML)
Layer 1 - Mixed

47 1332 242848 60.8323 Fine grained (SM/ 300 30 555.667 837.396 930.799 0 930.799
ML)
Layer 2 - Silty

48 141807 2127.1 647004 50 36 39895 601221 758.69 0 75869
Sand (SM)
Layer 1 - Mixed

49 156141 166564 69.6989 Fine grained (SM/ 300 30 317.894  479.07 310.159 0 310.159
ML)
Layer 1 - Mixed

50 1.56141 635299 77.0253 Fine grained (SM/ 300 30 147.981 223.009 - 0 -133.352

133.352
ML)
Global Minimum Query (spencer) - Safety Factor: 1.52954
Angle Base Base Effective
Slice Width Weight of Slice Base Base.e Friction Sl Sl Normal Pore Normal
. Cohesion Stress  Strength Pressure

Number [ft] [Ibs] Base Material Angle Stress Stress

[degrees] [psf] [degrees] [psf] [psf] [psf] [psf] [psf]

1 132327 593876 -294778 |2ver4-clayand 390 32 785.141 120091 1297.72 0 129772
Silt (CL/ML)

2 132327 173589 -27.5524 -Yer4-Clayand 390 32 815785 1247.78 1372.73 0 137273
Silt (CL/ML)

3 132327 278877 -256602 -YeT4-Clayand 390 32 832.639 127355 1413.99 0 1413.99
Silt (CL/ML)

4 132327 375683 -23.7977 \2ver4-Clayand 390 32 840481 128555 1433.18 0 143318
Silt (CL/ML)

5 132327 464381 -219614 -Y&T4-Clayand 390 32 842201 1288.18 1437.39 0 143739
Silt (CL/ML)
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6 132327 545205 -20.14g7 -oYer4-Clayand 390 32 839591 128419 1431 0 1431
silt (CL/ML)

7 132327 618705 -183567 -oYer4-Clayand 390 32 833797 127533 1416.81 0 141681
Silt (CL/ML)

8 132327 684.853 -165832 oYer4-Clayand 390 32 825565 1262.74 1396.67 0 1396.67
silt (CL/ML)

9 132327 74395 -14.82¢ -2ver4-Clayand 390 32 815396 1247.18 1371.78 0 137178
silt (CL/ML)

10 132327 796175 -13.0828 -oYer4-Clayand 390 32 803.631 1229.19 134297 0 134297
silt (CL/ML)

11 132327 841683 -11352 -2ver4-Clayand 390 32 79051 1209.12 1310.86 0 131086
Silt (CL/ML)

12 132327 880.605 -9.63156 -oYer4-Clayand 390 32 776202 1187.23 1275.84 0 127584
silt (CL/ML)

13 132327 91305 -7.91087 -2ver4-Clayand 390 32 760.835 1163.73 1238.22 0 123822
Silt (CL/ML)

14 132327 939108 -6.21527 -oYer4-Clayand 390 32 744502 113874 119824 0 119824
silt (CL/ML)

15 132327 958.848 -451619 -oYer4-Clayand 390 32 727276 11124 1156.07 0 1156.07
silt (CL/ML)

16 132327 972323 -2.82108 -2ver4:-Clayand 390 32 709.215 1084.77 1111.87 0 111187
silt (CL/ML)

17 132327 97957 -1.12844 -2¥er4-Clayand 390 32 690366 105594 1065.73 0 1065.73
silt (CL/ML)

18 132327 980607 0563214 -2Yer4:-Clayand 390 32 670.768 102597 1017.76 0 1017.76
silt (CL/ML)

19 132327 975436 225536 -oYer4-Clayand 390 32 650.454 994.895 968.034 0 968.034
silt (CL/ML)

20 132327 964045 3.9494g 2Yer4-clayand 390 32 629453 962.774 916.628 0 916.628
Silt (CL/ML)

21 132327 946403 564707 -2Yer4-Clayand 390 32 607.793 929.644 863.61 0 86361
silt (CL/ML)

22 132327 444812 734965 2Yer4-clayand 390 32 165694 253436 3431.69 0 343169
Silt (CL/ML)

23 132327 4957.63 905879 -2Yer4-Clayand 390 32 175863  2689.9 3680.61 0 368061
silt (CL/ML)

24 132327 428033 107761 L2Yer4-clayand 390 32 151508 2317.37 3084.44 0 308444
silt (CL/ML)

25 132327 436312 125033 L2Yer4-clayand 390 32 149565 2287.66 3036.89 0 3036.89
Silt (CL/ML)

26 132327 443924 142421 -2Yer4-Clayand 390 32 14748 225577 2985.85 0 298585
silt (CL/ML)

27 132327 450855 159944 L2Yer4-cClayand 390 32 145252 222168 29313 0 29313
silt (CL/ML)

28 132327 457087 17.7623 -2Yer4-Clayand 390 32 142878 218537 2873.18 0 2873.18
silt (CL/ML)

29 132327 4626 195478 -2Yer4-clayand 390 32 140356 21468 2811.46 0 281146
Silt (CL/ML)

30 132327 467371 213533 -Yer4-Clayand 390 32 137684 210593 2746.06 0 2746.06
silt (CL/ML)

31 132327 471373 231814 L2Yer4-clayand 390 32 134859 206272 2676.91 0 267691
Silt (CL/ML)

32 132327 474576 25034g -Yer4-Clayand 390 32 131876  2017.1 2603.91 0 260391
silt (CL/ML)

33 132327 476944 269167 2Yer4-clayand 390 32 128733 1969.02 2526.96 0 252696
Silt (CL/ML)

Layer 4 - Cl
34 132327 478436 288306 -2Yer4-Clayand 390 32 125423 19184 244595 0 244595
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Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 1 - Mixed
41 1.332 4091.13 43.9992 Fine grained (SM/ 300 30 803.983 1229.72 1610.33 0 1610.33
ML)
Layer 1 - Mixed
42 1.332 3876.48 46.4176 Fine grained (SM/ 300 30 742.776 1136.11 1448.18 0 1448.18
ML)
Layer 1 - Mixed
43 1.332 3642.38 48.9489 Fine grained (SM/ 300 30 680.618 1041.03 1283.51 0 128351
ML)
Layer 1 - Mixed
44 1.332 338575 51.6163 Fine grained (SM/ 300 30 617.344 944.253 1115.88 0 1115.88
ML)
Layer 1 - Mixed
45 1332 3102.39 54.4518 Fine grained (SM/ 300 30 552.756 845.463 944.771 0 944771
ML)
Layer 1 - Mixed
46 1332 2786.31 57.5007 Fine grained (SM/ 300 30 486.612 744.293 769.539 0 769.539
ML)
Layer 1 - Mixed
47 1.332 2428.48 60.8323 Fine grained (SM/ 300 30 418.631 640.313 589.439 0 589.439
ML)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
49 1.56141 1665.64 69.6989 Fine grained (SM/ 300 30 265.05 405.404 182.565 0 182.565
ML)
Layer 1 - Mixed

50 1.56141 635.299 77.0253 Fine grained (SM/ 300 30 185.258 283.36 0 -28.8209
ML) 28.8209

35 1.32327 4790.04 30.7804 390 32 121941 1865.14 2360.71 0 2360.71

36 1.32327 478591 32.7706 390 32 1193.27 1825.15 2296.72 0 2296.72
37 1.38611 4986.66 34.8561 90 40 1281.29 1959.78 222831 0 222831
38 1.38611 484495 37.0456 90 40 1196.01 1829.34 2072.86 0 2072.86
39 1.38611 4663.58 39.3004 90 40 1104.96 1690.08 1906.9 0 1906.9

40 1.38611 4466.77 41.6305 90 40 1014.07 1551.06 1741.23 0 1741.23

48 1.41807 2127.1 64.7004 50 36 253.814 388.218 465.517 0 465.517

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.50701
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Slice
Number

O 00 N O U1 B WN -

G b D P DB DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
R O W o NO LD, WNPFPOOVUOLONOD UL WNPREFPRPOOOLNOULPMAE WNPREROOOLNOOPEWNRERO

X
coordinate

[ft]
541174
55.4407
56.7639
58.0872
59.4105
60.7337

62.057
63.3803
64.7035
66.0268
67.3501
68.6733
69.9966
71.3199
72.6431
73.9664
75.2897
76.6129
77.9362
79.2595
80.5827

81.906
83.2293
84.5525
85.8758
87.1991
88.5223
89.8456
91.1689
92.4921
93.8154
95.1387
96.4619
97.7852
99.1085
100.432
101.755
103.141
104.527
105.913
107.299
108.631
109.963
111.295
112.627
113.959
115.291
116.623
118.041
119.603
121.164

Y Interslice
[ft] [Ibs]

89 0
88.252 651.048
87.5616 1375.03
86.9259 2151.42
86.3423 2963.28
85.8087 3796.57
85.3232 4639.57
84.8841 5482.49
84.4901 6317.15
84.1398 7136.69
83.8323 7935.45
83.5666 8708.74
83.3421 9452.75
83.158 10164.5
83.0139 10841.5
82.9094 11482.3
82.8441 12085.6
82.8181 12650.8
82.8311 13178
82.8832 13667.5
82.9746 14120.2
83.1054 14537.6
83.2761 15129.3
83.4871 15592.4
83.7389 15902.1
84.0324 16075.2
84.3682 16108.2
84.7475 15997.8
85.1714 15741
85.6413 15335.2
86.1586 14777.8
86.7252 14066.8
87.3433 13200.2
88.0151 12176.7
88.7435 10995
89.5317 9654.6
90.3835 8146.53
91.3489 6659.87
92.3951 5027.21
93.5297 326791
94.7616 1394.97
96.0479 -896.738
97.4475 -3231.71
98.977 -5585.77
100.659 -7928.26
102.523 -10218.9
104.614 -12402.6
107 -14398.5
110 -16559.5
114.221 -17725.3
120.998 0

Interslice
coordinate - Bottom Normal Force Shear Force Force Angle

[Ibs]

O O O OO O 0O 0O OO0 OO0 000 OO0 0000000000 O0ODO0ODO0ODO0OO0ODOLODOLODOOOLODOLOODOOODOLOOOOoOOoOOoOOoOoo

Interslice

[degrees]

O O O O O O O 0O 0O 000000 OO0 O0ODO0 00000000000 O0OO0ODOLODODOOOLODOLOODOOODOLOOOOoOOoOOoOOoOoo
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Global Minimum Query (spencer) - Safety Factor: 1.52954
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Slice
Number

O 00 N O U1 B WN -

G b D P DB DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
R O W o NO LD, WNPFPOOVUOLONOD UL WNPREFPRPOOOLNOULPMAE WNPREROOOLNOOPEWNRERO

X Y Interslice Interslice Interslice
coordinate coordinate - Bottom Normal Force Shear Force Force Angle

[ft] [ft] [Ibs] [Ibs] [degrees]
541174 89 0 0 0
55.4407 88.252 1996.3 1117.79 29.2458
56.7639 87.5616 3986.05 22319 29.2457
58.0872 86.9259 5927.04 3318.72 29.2457
59.4105 86.3423 7795.44 4364.9 29.2458
60.7337 85.8087 9578.03 5363.02 29.2457
62.057 85.3232 11267.9 6309.23 29.2458
63.3803 84.8841 12861.9 7201.77 29.2458
64.7035 84.4901 14359.4 8040.24 29.2457
66.0268 84.1398 15761 8825.07 29.2458
67.3501 83.8323 17068.6 9557.23 29.2458
68.6733 83.5666 18284.5 10238 29.2457
69.9966 83.3421 19411.5 10869.1 29.2458
71.3199 83.158 20452.8 11452.1 29.2457
72.6431 83.0139 21411.8 11989.1 29.2458
73.9664 82.9094 22291.9 12481.9 29.2458
75.2897 82.8441 23097 12932.7 29.2458
76.6129 82.8181 23830.9 13343.6 29.2457
77.9362 82.8311 24497.7 13717 29.2458
79.2595 82.8832 25101.5 14055.1 29.2458
80.5827 82.9746 25646.6 14360.3 29.2458
81.906 83.1054 26137.6 14635.2 29.2457
83.2293 83.2761 26804.1 15008.4 29.2457
84.5525 83.4871 27306.9 15289.9 29.2457
85.8758 83.7389 27630.2 15471 29.2458
87.1991 84.0324 27796 15563.8 29.2458
88.5223 84.3682 27806.5 15569.7 29.2458
89.8456 84.7475 27664 15489.9 29.2458
91.1689 85.1714 27370.7 15325.7 29.2458
92.4921 85.6413 26929.6 15078.7 29.2458
93.8154 86.1586 263433 14750.4 29.2458
95.1387 86.7252 25615 14342.6 29.2458
96.4619 87.3433 24748.1 13857.2 29.2458
97.7852 88.0151 23746.2 13296.2 29.2458
99.1085 88.7435 22613.5 12662 29.2458
100.432 89.5317 213544 11956.9 29.2456
101.755 90.3835 19965.9 11179.5 29.2458
103.141 91.3489 18537.2 10379.5 29.2457
104.527 92.3951 17002.7 9520.31 29.2457
105.913 93.5297 15385.6 8614.87 29.2458
107.299 94.7616 13702.5 7672.45 29.2458
108.631 96.0479 11838.1 6628.49 29.2457
109.963 97.4475 9981.88 5589.15 29.2458
111.295 98.977 8156.05 4566.81 29.2457
112.627 100.659 6386.92 3576.22 29.2457
113.959 102.523 4706.89 2635.53 29.2458
115.291 104.614 3157.64 1768.05 29.2457
116.623 107 1795.72 1005.48 29.2458
118.041 110 309.995 173.575 29.2457
119.603 114.221 -398.497 -223.13 29.2457
121.164 120.998 0 0 0
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List Of Coordinates

Distributed Load

X
165.27
121
118.56
113.968
102.598
101.282

Y
120.385
121
121
121
121
121

Focus Search Window

X
70.078
70.078

105.292
105.292

Y
88.352
72.779
72.779
88.352

External Boundary

X
0
121
193
220
220
220
220
220
220
220
193
121
118.56
113.968
102.598
84.2892
84.277
84.162
82.161
82.161
82.161
82.161
82.161
82.161
58
0
0
0

Y
60
60
60
64
68
92
96
107
110.388
119
120
121
121
121
121
110.014
110
110
110
109
107
94.3591
89.82
89
89
89
70
64

5a_AA_11389001_Option 2 Embedment_Seismic_15.slim

Leighton 7/29/2016, 6:01:40 PM



SLIDEINTERPRET 7.018

Goleta Fire Station #10: Page 13 of 14

Material Boundary

X

121
193
220

Y

82.161 94.3591
84.162 94.3591

95
96
96

Material Boundary

X
82.161
84.162

121
193
220

Y
107
107
107
107
107

Material Boundary

X Y
0 70
220 68

Material Boundary

X Y
0 64
220 64

Material Boundary

X Y
84.277 110
121 110
193 112
220 110.388
Material Boundary
X Y
82.161 89.82
84.162 89.82
121 91
193 93
220 92

Material Boundary

I
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X Y
82.161 89
84.162 89

84.162 89.82

Material Boundary

X Y
84.162 89.82
84.162 94.3591

Material Boundary

X Y
84.162 94.3591
84.162 107

Material Boundary

X Y
84.162 107
84.162 110

Material Boundary

X Y
82.161 89
82.161 83.987
84.162 83.987
84.162 89
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11‘10

1%0

Stabilization Option 2 Intermediate
Pile installed MidSlope at El. 117
Trim slope to 2H:1V

Pile Embdement minimum EI. 84

Design condition assumes erosion
back to angle of repose at 2.5H:1V slope

Current toe of slope

Reconstructed Slope
2:1 H:V assume internally stable
Soil improvement or Geogrid reinforced

C C C C
100 120 140 160

Material Name Colo U'(':;:}I;iag)ht Strength Type Co(l:) e;i)on (::;) Sv: ra:c: Ru (P:e'gl; Ai;:;;w
Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 132 33 None | O 0 0
Layer 2 - Silty Sand (SM) |:| 120 Mohr-Coulomb 50 33 None | O 0 0
Layer 3 - Sand (SC/SM) . 120 Mohr-Coulomb 50 39 None | O 0 0
Layer 4 - Clay and Silt (CL/ML) . 120 Mohr-Coulomb 247 25 None | O 0 0
Engineered Backfill D 125 Mohr-Coulomb 0 34 None | O 0 0
3600psi Concrete . 150 Mohr-Coulomb 14500 0 None | O 0 0
Layer 5 - Clean sand (SP-SW) D 120 Mohr-Coulomb 0 39 None | O 0 0
‘Load 1 =100 psf Traffic Load
100.00 Ibs/ft2

20 40 60 80
Project
Goleta Fire Station #10
(Analysis Description A-A' Static Analysis - Circular failure, Stabilized condition
praun &y LD scale 1:250 company Leighton
108 7 015 pate 7/29/2016, 6:01:40 PM FleName 5 1 AA 11389001 Option 2 Embedment_Static.slim




Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

12‘30

1(‘50

| 11\10 |

12‘0

1?0

Stabilization Option 2 Intermediate
Piles installed MidSlope El 117
Upper slope trimmed to 2:1 H:V
erosion to angle of repose at toe
Minimum Pile Embedment El. 84

Method Name Min FS

Bishop simplified 1.700

Spencer 1.678

Material Name Color Ur(\lilt,slz;g)ht Strength Type Co;:) es:i)on (::;) S‘:Iraf:ire Ru (P:elgl; Ai;:s’;;w
Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 132 33 None | O 0 0
Layer 2 - Silty Sand (SM) ] 120 Mohr-Coulomb | 50 | 33 | None |0 | 0 0
Layer 3 - Sand (SC/SM) . 120 Mohr-Coulomb 50 39 None 0 0 0
Layer 4 - Clay and Silt (CL/ML) . 120 Mohr-Coulomb 247 25 None | O 0 0
3600psi Concrete . 150 Mohr-Coulomb 14500 0 None | O 0 0
Layer 5 - Clean sand (SP-SW) D 120 Mohr-Coulomb 0 39 None 0 0 0

Property Line
(approximate)

100.00 Ibs/ft2 100.00 Ibs/ft2 100.00 Ibs/ft2

20 40 60 80 100 120 140 160 180 200 220
Project
Goleta Fire Station #10
Analysis Description A-A' Static Analysis - Circular failure, Stabilized condition
Drawn By LD Scale 1:250 Company Leig hton
Date

SLIDEINTERPRET 7.018

7/29/2016, 6:01:40 PM
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Slide Analysis Information

Goleta Fire Station #10

Project Summary
File Name: 5_1_AA_11389001_Option 2 Embedment_Static
Slide Modeler Version: 7.018
Project Title: Goleta Fire Station #10
Analysis: A-A' Static Analysis - Circular failure, Stabilized condition
Author: LD
Company: Leighton
Date Created: 7/29/2016, 6:01:40 PM
Comments

Final condition - Option 2
Backfill/traffic loads under static condition

General Settings

Units of Measurement:

Imperial Units

Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard
Maximum Material Properties: 20
Maximum Support Properties: 20
Analysis Options
Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Spencer
Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha<0.2: Yes
Create Interslice boundaries at intersections Yes
with water tables and piezos:
Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis

5 1 AA 11389001_Option 2 Embedment_Static.slim

Leighton 7/29/2016, 6:01:40 PM
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Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4

Use negative pore pressure cutoff: No

Advanced Groundwater Method:  None

Random Numbers

Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type: Circular
Search Method: Slope Search
Number of Surfaces: 10000
Upper Angle: Not Defined
Lower Angle: Not Defined

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic

Advanced seismic analysis: No
Staged pseudostatic analysis: No

Loading

1 Distributed Load present

Distributed Load 1
Distribution: Constant
Magnitude [psf]: 100
Orientation: Normal to boundary

Material Properties

5 1 AA 11389001_Option 2 Embedment_Static.slim Leighton 7/29/2016, 6:01:40 PM
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Propert Layer 1 - Mixed Fine  Layer 2 - Silty Layer 3 - Layer4 - Clay and  3600psi Layer 5 - Clean
perty grained (SM/ML) sand (SM)  Sand (SC/SM) Silt (CL/ML) Concrete  sand (SP-SW)
Color L] L] L] 0 L]
Mohr- Mohr- Mohr-

Strength Type Mohr-Coulomb Coulomb Coulomb Mohr-Coulomb Coulomb Mohr-Coulomb
Unit Weight [Ibs/ft3] 120 120 120 120 150 120
Cohesion [psf] 132 50 50 247 14500 0
Friction Angle [deg] 33 33 39 25 0 39
Water Surface None None None None None None
Ru Value 0 0 0 0 0 0
Unsat. Shear Strength Phi 0 0 0 0 0 0
b [deg]
Unsat. Shear Strength Air
Entry Value [psf] 0 0 0 0 0 0

Global Minimums

Method: bishop simplified

FS 1.699670
Center: 77.814, 125.006
Radius: 43.681

Left Slip Surface Endpoint:  53.084, 89.000
Right Slip Surface Endpoint: 121.310, 120.996

Resisting Moment: 4.28784e+006 |b-ft
Driving Moment: 2.52275e+006 Ib-ft
Total Slice Area: 1202.49 ft2

Surface Horizontal Width:  68.2256 ft
Surface Average Height: 17.6252 ft

Method: spencer

FS 1.678120
Center: 76.820, 127.105
Radius: 46.076

Left Slip Surface Endpoint:  50.915, 89.000
Right Slip Surface Endpoint: 122.487,120.979
Resisting Moment: 4.60461e+006 |b-ft
Driving Moment: 2.74391e+006 Ib-ft
Resisting Horizontal Force: 83559 |b

Driving Horizontal Force: 49793.2 Ib

Total Slice Area: 1245.21 ft2
Surface Horizontal Width:  71.5718 ft

Surface Average Height: 17.398 ft

Valid / Invalid Surfaces

Method: bishop simplified

Number of Valid Surfaces: 2335
Number of Invalid Surfaces: 7665

5 1 AA 11389001_Option 2 Embedment_Static.slim Leighton 7/29/2016, 6:01:40 PM
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Error Codes:

Error Code -103 reported for 409 surfaces
Error Code -105 reported for 2 surfaces
Error Code -112 reported for 51 surfaces
Error Code -114 reported for 6877 surfaces
Error Code -118 reported for 326 surfaces

Method: spencer

Number of Valid Surfaces: 2148
Number of Invalid Surfaces: 7852

Error Codes:

Error Code -103 reported for 409 surfaces
Error Code -105 reported for 2 surfaces
Error Code -108 reported for 98 surfaces
Error Code -111 reported for 82 surfaces
Error Code -112 reported for 58 surfaces
Error Code -114 reported for 6877 surfaces
Error Code -118 reported for 326 surfaces

Error Codes

The following errors were encountered during the computation:

-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them.
This usually occurs when the slip surface extends past the bottom of the soil region, but may also occur on a benched slope
model with two sets of Slope Limits.

-105 = More than two surface / slope intersections with no valid slip surface.

-108 =Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the
driving force is very small (0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 =The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation.
This screens out some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces
with many high negative base angle slices in the passive zone.

-114 = Surface with Reverse Curvature.

-118 = Surface does not pass through the search focus

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.69967

Angle Base Base Shear Shear Base Pore Effective
Slice Width Weight of Slice Base . Friction Normal Normal
. Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] psf] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
1 135469 72.6521 -33.4173 L-2Yer4-clayand 247 25 195372 332.068 182.428 0 182.428
Silt (CL/ML)
2 135469 212286 -313128 -oYer4-Clayand 247 25 226 384.125 294.066 0 294.066
Silt (CL/ML)
3 135460 340944 -202544 -2ver4-Clayand 247 25 253.256 430.451 393.411 0 393.411
silt (CL/ML)
4 135469 457.814 -27.2367 Layer:”'tc(?g/sﬂns 247 25 277.144 471.053 480.482 0 480.482
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5 135469 601247 -252549 oYer4-Clayand 247 25 306754 521.38 588.41 0 58841
silt (CL/ML)

6 135469 7558 -233051 over4-Clayand 247 25 338339 575.065 703.538 0 703.538
Silt (CL/ML)

7 135469 908.955 -213g34 -oYer4-Clayand 247 25 369.012 627.198 815.337 0 815337
silt (CL/ML)

8 135460 107606 -19.4867 -2Yer4-Clayand 247 25 402.266 683.719 936.549 0 936549
silt (CL/ML)

9 135469 123653 -17.612 oYer4-Clayand 247 25 433464 736.746 105027 0 105027
silt (CL/ML)

10 135460 13891 -15.7566 -2Yer4:-Clayand 247 25 462.408 785941 1155.77 0 115577
Silt (CL/ML)

11 135460 153397 -1391g -2ver4:-Clayand 247 25 489214 831.503 1253.47 0 125347
silt (CL/ML)

12 135460 166454 -12.094 -2ver4-Clayand 247 25 51253 871.132 133845 0 133845
Silt (CL/ML)

13 135460 178275 -10.2823 -2ver4:-Clayand 247 25 532.864 905.693 141257 0 141257
silt (CL/ML)

14 135469 189378 -8.48006 -oYer#-Clayand 247 25 55139 937.181 1480.1 0 14801
silt (CL/ML)

15 135460 199775 -6.68804 -2Yer4:-Clayand 247 25 568.172 965.705 1541.27 0 154127
silt (CL/ML)

16 135469 209629 -4.90168 -oYer#-Clayand 247 25 583583 991.898 1597.44 0 1597.44
silt (CL/ML)

17 135460 219588 -3.12008 -2Yer4:-Clayand 247 25 598983 1018.07 1653.57 0 165357
silt (CL/ML)

18 135469 228974 -134151 -oYer4-Clayand 247 25 612976 1041.86 1704.58 0 170458
silt (CL/ML)

19 135460 237676 0435771 -2ver4:-Clayand 247 25 625361 1062.91 1749.72 0 1749.72
Silt (CL/ML)

20 135469 245674 221347 -2Yer4-Clayand 247 25 636.123 10812 1788.95 0 178895
silt (CL/ML)

21 135469 252808 399331 L2Yer4-clayand 247 25 644969 109624 1821.19 0 1821.19
Silt (CL/ML)

22 135469 259212 577702 L2Yer4-clayand 247 25 652.193 110851 1847.52 0 184752
silt (CL/ML)

23 135460 264922 7.56637 -Yer4-Clayand 247 25 657.889 111819 1868.29 0 186829
silt (CL/ML)

24 135469 26993 936319 -Yer4-Clayand 247 25 662.061 112529 1883.49 0 1883.49
Silt (CL/ML)

25 135460 274226 111604 -2Yer4-Clayand 247 25 66471 1129.79 1893.14 0 1893.14
silt (CL/ML)

26 135469 277799 12986g 2Yer4-Clayand 247 25 665.83 1131.69 1897.23 0 189723
silt (CL/ML)

27 135469 280633 148177 -Yer4-Clayand 247 25 66541 113098 1895.69 0 1895.69
silt (CL/ML)

28 135469 34468 166643 -2Yer4-Clayand 247 25 779416 132475 2311.25 0 231125
Silt (CL/ML)

29 135469 6772.85 185288 -Yer4-Clayand 247 25 1389.32 2361.39 4534.33 0 453433
silt (CL/ML)

30 135469 58371 20414 L2Yer4-clayand 247 25 120457 2047.37 38609 0 38609
Silt (CL/ML)

31 135469 540913 223225 L2Yer4-clayand 247 25 111526 189558 3535.38 0 353538
silt (CL/ML)

32 135469 543474 242576 2Yer4-clayand 247 25 110899 188491 35125 0 35125
Silt (CL/ML)

33 135469 544986 262226 2Yer4-Clayand 247 25 110045 187041 34814 0 34814
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silt (CL/ML)

34 135469 544741 282214 -2Yer4-Clayand 247 25 108842 1849.95 3437.54 0 343754
silt (CL/ML)

35 135469 543373 302584 2Yer4-clayand 247 25 107401 182547 3385.04 0 338504
silt (CL/ML)

36 135460 540942 323387 -Yer4-Clayand 247 25 1057.34 1797.13 332427 0 332427
silt (CL/ML)

37 135460 532297 344681 -2Yer4-Clayand 247 25 105049 178549 3299.29 0 329929
Silt (CL/ML)

38 135460 515161 366533 V&' 4-Clayand 247 25 101004 1716.74 3151.87 0 315187
Silt (CL/ML)

39 15959 5829.68 39.1099 Layer(as';;r\’/l‘; 50 39 131034 2227.15 2688.55 0 268855

40 15959 554851 41.8645 Layeris'cjg:ﬂ‘; 50 39 121514 206534 2488.73 0 248873

41 1.5959 524012 44.7439 Layer(as';;r\’/l‘; 50 39 111526 1895.58 2279.1 0 22791
Layer 1 - Mixed

42 137673 42494 475558 Fine grained (SM/ 132 33 913766  1553.1 21883 0 21883
ML)
Layer 1 - Mixed

43 137673 397316 503077 Fine grained (SM/ 132 33 834638 141861 1981.2 0 19812
ML)
Layer 1 - Mixed

44 137673 3669.08 53.2302 Fine grained (SM/ 132 33 750.657 127587 176141 0 176141
ML)
Layer 1 - Mixed

45 137673 333415 56.3693 Fine grained (SM/ 132 33 661527 112438 1528.13 0 152813
ML)
Layer 1 - Mixed

46 137673 29669 59.7949 Fine grained (SM/ 132 33 567264 964.161 128142 0 128142
ML)
Layer 1 - Mixed

47 137673 254222 63.6226 Fine grained (SM/ 132 33 464.124 788.857 101147 0 101147
ML)

48 1.22542 183813 67.7813 Layer 2 - Silty 50 33 331205 562.94 789.86 0  789.86
Sand (SM)
Layer 1 - Mixed

49 123702 1339.44 72.6249 Fine grained (SM/ 132 33 238549 405.454 421.083 0 421.083
ML)
Layer 1 - Mixed

50 1.23702 52325 80.0374 Fine grained (SM/ 132 33 87.444 148626 256017 0 256017
ML)

Global Minimum Query (spencer) - Safety Factor: 1.67812

Angle Base Base Effective

Slice Width Weight of Slice Base Co?\aess(ieon Friction ::::: Stsr:ia:h Normal Przzzzre Normal

Number [ft] [Ibs] Base Material [psf] Angle [psf] [ sfg] Stress [psf] Stress

egrees egrees ps ps

[degrees] P [degrees] P P psf] P [psf]

1 141745 787548 -33.1563 |over4-clayand 247 25 248615 417.206 365.008 0 365.008
silt (CL/ML)

2 141745 230157 -31.0746 -oYer4-Clayand 247 25 292.62 491.051 523.369 0 523.369
Silt (CL/ML)
Layer 4 - Clay and

3 141745 369.73 -29.0375 ST (LML) 247 25 3294 552772 655.733 0 655.733

4 1.41745 498.184 -27.0399 Layer:“'tc(?g/sﬂ”g 247 25 360202 604.462 766.578 0 766578
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5 141745 616124 -250773 -oYer4-Clayand 247 25 385966 647.698  859.3 0 8593
silt (CL/ML)

6 141745 739109 -23.1458 -oYer4-Clayand 247 25 411.869 691.166 952.519 0 952519
Silt (CL/ML)

7 141745 897.747 -212417 oYer4-Clayand 247 25 446.699 749.614 1077.86 0 1077.86
silt (CL/ML)

8 141745 105066 -19.3619 -2Yer4-Clayand 247 25 47818 802.444 1191.15 0 119115
silt (CL/ML)

9 141745 122036 -17.503¢ -oYer4-Clayand 247 25 512714 860.396 1315.43 0 131543
silt (CL/ML)

10 1.41745 138694 -15.6642 2Yer4:-Clayand 247 25 54484 914307 1431.05 0 143105
Silt (CL/ML)

11 141745 154521 -13.8411 -2ver4:-Clayand 247 25 573.429 962.283 1533.93 0 153393
silt (CL/ML)

12 141745 169535 -12.0323 -2ver4:-Clayand 247 25 598.796 1004.85 1625.22 0 162522
Silt (CL/ML)

13 1.41745 183064 -10.2356 -2Yer4:-Clayand 247 25 619.519 1039.63 1699.79 0 1699.79
silt (CL/ML)

14 141745 195203 -8.44806 -oYer#-Clayand 247 25 636.134 1067.51 1759.59 0 1759.59
silt (CL/ML)

15 141745 206575 -6.6706 -oYer4-Clayand 247 25 650343 1091.35 1810.73 0 181073
silt (CL/ML)

16 141745 21719 -4.80869 -oYer4-Clayand 247 25 6623 111142 1853.75 0 1853.75
silt (CL/ML)

17 141745 227333 -3.1314¢ -2Yer4:-Clayand 247 25 672.758 112897 1891.39 0 189139
silt (CL/ML)

18 141745 237562 -136722 -oYer#-Clayand 247 25 682998 1146.15 192824 0 192824
silt (CL/ML)

19 1.41745 247103 0395729 -2ver4-Clayand 247 25 691.345 1160.16 1958.28 0 195828
Silt (CL/ML)

20 141745 255902 215005 -2Yer4-Clayand 247 25 697.765 1170.93 198138 0 198138
silt (CL/ML)

21 141745 263883 392443 L2Yer4-clayand 247 25 702.181 117834 1997.27 0 1997.27
Silt (CL/ML)

22 141745 270935 569354 -2Yer4-Clayand 247 25 704448 118215 2005.43 0 200543
silt (CL/ML)

23 141745 277224 746813 -2Yer4-Clayand 247 25 704987 1183.05 2007.37 0 2007.37
silt (CL/ML)

24 141745 282753 924996 -Y&r4-Clayand 247 25 703.863 1181.17 2003.33 0 200333
Silt (CL/ML)

25 141745 287509 110409 -2Yer4-Clayand 247 25 701.113 1176.55 1993.43 0 199343
silt (CL/ML)

26 141745 201481 128428 L2Yer4-clayand 247 25 69677 116926 1977.8 0 19778
silt (CL/ML)

27 141745 294651 146577 -2Yer4-Clayand 247 25 690.859 1159.34 1956.53 0 195653
silt (CL/ML)

28 141745 207002 164878 -2Yer4-clayand 247 25 683.398 1146.82 1929.68 0 1929.68
Silt (CL/ML)

29 141745 653265 183355 -Yer4-Clayand 247 25 130133 2183.78 4153.45 0 415345
silt (CL/ML)

30 141745 6451 202031 L2Yer4-clayand 247 25 126331 2119.98 4016.63 0 4016.63
Silt (CL/ML)

31 141745 5667.88 220934 L2Yer4-cClayand 247 25 11068 1857.35 3453.42 0 345342
silt (CL/ML)

32 141745 56971 240094 2Yer4-clayand 247 25 1090.88 1830.62 3396.08 0 339608
Silt (CL/ML)

33 141745 57155 259544 LOYer4-Clayand 247 25 107292 1800.49 333148 0 333148
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Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 1 - Mixed
42 1.43588 442521 46.7672 Fine grained (SM/ 132 33 820.21 1376.41 1916.23 0 1916.23
ML)
Layer 1 - Mixed
43 1.43588 41329 49.4438 Fine grained (SM/ 132 33 740.233 1242.2 1709.56 0 1709.56
ML)
Layer 1 - Mixed
44 1.43588 3812.24 52.2763 Fine grained (SM/ 132 33 657.994 1104.19 1497.04 0 1497.04
ML)
Layer 1 - Mixed
45 1.43588 3465.59 55.3042 Fine grained (SM/ 132 33 574.727 964.461 1281.88 0 1281.88
ML)
Layer 1 - Mixed
46 1.43588 3084.36 58.5858 Fine grained (SM/ 132 33 488.909 820.448 1060.12 0 1060.12
ML)
Layer 1 - Mixed
47 1.43588 2647.04 62.2144 Fine grained (SM/ 132 33 399.065 669.679 827.952 0 827.952
ML)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
49 1.44175 1541.77 70.9574 Fine grained (SM/ 132 33 209.691 351.886 338.594 0 338.594
ML)
Layer 1 - Mixed
50 1.44175 590.164 78.0333 Fine grained (SM/ 132 33 94.4251 158.457 40.7397 0 40.7397
ML)

34 1.41745 571487 27.9322 247 25 1051.68 1764.84 3255.03 0 3255.03

35 1.41745 570155 29.9469 247 25 1028.25 172552 3170.7 0 3170.7
36 1.41745 5676.8 32.0034 247 25 1002.87 1682.93 3079.35 0 307935
37 1.41745 557558 34.1071 247 25 985.978 1654.59 3018.6 0 3018.6
38 1.41745 5389.78 36.2647 247 25 937.001 1572.4 2842.33 0 284233
39 1.62827 5943.12 38.6542 50 39 1239.68 2080.34 2507.26 0 2507.26
40 1.62827 565533 41.2984 50 39 113461 1904.01 2289.51 0 228951

41 1.62827 5340.86 44.0549 50 39 1027.7 1724.61 2067.97 0 2067.97

48 1.32507 1987.61 66.1694 50 33 275.185 461.793 634.107 0 634.107

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.69967

5 1 AA 11389001_Option 2 Embedment_Static.slim Leighton 7/29/2016, 6:01:40 PM



SLIDEINTERPRET 7.018

Goleta Fire Station #10: Page 9 of 15

Slice
Number

O 00 N O U1 B WN -

G b D P DB DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
R O W o NO LD, WNPFPOOVUOLONOD UL WNPREFPRPOOOLNOULPMAE WNPREROOOLNOOPEWNRERO

X
coordinate
[ft]
53.0845
54.4392
55.7938
57.1485
58.5032
59.8579
61.2126
62.5673
63.9219
65.2766
66.6313
67.986
69.3407
70.6954
72.0501
73.4047
74.7594
76.1141
77.4688
78.8235
80.1782
81.5329
82.8875
84.2422
85.5969
86.9516
88.3063
89.661
91.0157
92.3703
93.725
95.0797
96.4344
97.7891
99.1438
100.498
101.853
103.208
104.563
106.158
107.754
109.35
110.727
112.104
113.48
114.857
116.234
117.611
118.836
120.073
121.31

Y Interslice
[ft] [Ibs]

89 0
88.1062 427.502
87.2821 975.731
86.5233 1617.04

85.826 2327.2
85.1869 3118.43
84.6034 3986.93
84.0729 4918.89
83.5936 5912.32
83.1635 6950.68
82.7813 8018.33
82.4456 9101.29
82.1553 10183.5
81.9096 11251.9
81.7076 12297.2
81.5487 13311.1
81.4325 14286.6
81.3587 15219.4

81.327 16103.2
81.3373 16931.6
81.3896 17698.9
81.4842 18399.7
81.6212 19029.2
81.8012 19583.5
82.0246 20058.9

82.292 20452.2
82.6045 20760.7
82.9628 20982
83.3683 21099.7
83.8224 20921.5
84.3266 20605.3
84.8828 20148.4
85.4932 19505.2
86.1605 18671.7
86.8875 17645.7
87.6778 16424.2
88.5355 15004.2
89.4654 13349.9
90.4735 11531
91.7709 10121.8

93.201 8489.66
94.7827 6652.7
96.2881 4606.41
97.9468 2459.2
99.7891 237.666
101.859 -2018.38
104.224 -4268.59

107 -6438.17
110 -8402.22
113.953 -9772.07
120.996 0

Interslice
coordinate - Bottom Normal Force Shear Force Force Angle

[Ibs]

O O O OO O 0O 0O OO0 OO0 000 OO0 0000000000 O0ODO0ODO0ODO0OO0ODOLODOLODOOOLODOLOODOOODOLOOOOoOOoOOoOOoOoo

Interslice

[degrees]

O O O O O O O 0O 0O 000000 OO0 O0ODO0 00000000000 O0OO0ODOLODODOOOLODOLOODOOODOLOOOOoOOoOOoOOoOoo
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Global Minimum Query (spencer) - Safety Factor: 1.67812
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Slice
Number

O 00 N O U1 B WN -

G b D P DB DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
R O W o NO LD, WNPFPOOVUOLONOD UL WNPREFPRPOOOLNOULPMAE WNPREROOOLNOOPEWNRERO

X Y Interslice Interslice Interslice
coordinate coordinate - Bottom Normal Force Shear Force Force Angle

[ft] [ft] [Ibs] [Ibs] [degrees]
50.9153 89 0 0 0
52.3328 88.074 690.035 222.618 17.8807
53.7503 87.2198 1551.44 500.523 17.8807
55.1677 86.4329 2533.87 817.473 17.8807
56.5852 85.7094 3598.51 1160.94 17.8806
58.0026 85.0461 4715 1521.14 17.8806
59.4201 84.4402 5875.36 1895.5 17.8807
60.8375 83.8892 7101.75 2291.15 17.8806
62.255 83.3911 8372.17 2701.01 17.8806
63.6724 82.9441 9686.18 3124.94 17.8807
65.0899 82.5466 11026.5 3557.34 17.8806
66.5073 82.1973 12374.1 3992.12 17.8807
67.9248 81.8952 13713 4424.07 17.8807
69.3422 81.6393 15025.3 4847.44 17.8807
70.7597 81.4287 16296.5 5257.56 17.8807
721771 81.2629 17517.6 5651.49 17.8806
73.5946 81.1415 18680.6 6026.7 17.8806
75.012 81.0639 19779.9 6381.34 17.8806
76.4295 81.0301 20812.2 6714.4 17.8807
77.8469 81.0399 21772 7024.03 17.8806
79.2644 81.0933 22654.1 7308.62 17.8806
80.6818 81.1906 23454.2 7566.74 17.8806
82.0993 81.3319 24168.2 7797.11 17.8807
83.5168 81.5177 247935 7998.83 17.8806
84.9342 81.7485 25327.7 8171.17 17.8806
86.3517 82.0251 25769.1 8313.58 17.8806
87.7691 82.3483 26116.6 8425.69 17.8806
89.1866 82.719 26369.5 8507.27 17.8806
90.604 83.1385 26527.6 8558.27 17.8806
92.0215 83.6083 26419.1 8523.29 17.8807
93.4389 84.1299 26112.8 8424.48 17.8807
94.8564 84.7053 25693 8289.04 17.8807
96.2738 85.3366 25093.5 8095.62 17.8806
97.6913 86.0266 24314.2 7844.21 17.8807
99.1087 86.7781 23357.2 7535.44 17.8806
100.526 87.5947 222239 7169.83 17.8806
101.944 88.4806 20916.1 674791 17.8806
103.361 89.4405 19405.5 6260.57 17.8807
104.779 90.4804 17767.4 5732.07 17.8806
106.407 91.7827 16507.8 5325.71 17.8806
108.035 93.2131 15067.8 4861.14 17.8806
109.663 94.7885 13470.8 434594 17.8807
111.099 96.3158 117113 3778.28 17.8807
112.535 97.9937 9895.27 3192.39 17.8806
113.971 99.8499 8050.87 2597.36 17.8807
115.407 101.924 6216.64 2005.6 17.8806
116.843 104.275 4425.55 1427.76 17.8806
118.279 107 2741.76 884.54 17.8806
119.604 110 1203.7 388.336 17.8807
121.045 114.177 91.3203 29.4616 17.8807
122.487 120.979 0 0 0
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List Of Coordinates

Distributed Load

X
133.433
121
118.56
113.968
101.982

Y
120.827
121
121
121
121.784

Focus Search Window

X
70.8988
70.8988
108.482
108.482

Y
89.9362
75.8672
75.8672
89.9362

External Boundary
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X Y
0 60
121 60
193 60
220 64
220 68
220 92
220 96
220 107
220 110.388
220 119
193 120
121 121
118.56 121

113.968 121
101.982 121.784
97.0842 119.346
92.811 117.009
90.8048 117.009
90.8048 110
90.8048 107
90.8048 100.732
79.624  96.525
74.031 94.3591
67.879 92.274
61.6349 89.82
58.035 88.918

58 89
0 89
0 70
0 64

Material Boundary

X Y
74.031 94.3591
84.162 94.3591

90.8048 94.4747
92.836 94.4747

121 95
193 96
220 96

Material Boundary

X Y
90.8048 107
92.836 107
121 107
193 107
220 107

5 1 AA 11389001_Option 2 Embedment_Static.slim Leighton 7/29/2016, 6:01:40 PM



SLIDEINTERPRET 7.018

Goleta Fire Station #10: Page 14 of 15

Material Boundary

X Y
0 70
220 68

Material Boundary

X Y
0 64
220 64

Material Boundary

X Y
90.8048 110
92.811 110

121 110
193 112
220 110.388

Material Boundary

X Y
61.6349 89.82
84.162 89.82

90.8048 90.0328
92.8409 90.098

121 91
193 93
220 92

Material Boundary

X Y
92.811 110
92.811 117.009

Material Boundary

X Y
92.811 110
92.836 107

Material Boundary

X Y
90.8048 94.4747
90.8048 100.732

Material Boundary
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X Y
92.836 94.4747
93.068 94.4747

Material Boundary

X Y
92.836 94.4747
92.836 107

Material Boundary

X Y
90.8048 94.4747
90.8048 90.0328

92.841 90.0328
92.8409 90.098
92.836 94.4747

Material Boundary

X Y
90.8048 90.0328
90.8048 84.009

92.841 84.009
92.841 90.0328
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7 N Unit Weight Cohesion| Phi | Water Phi b | Air Entry < 0.211
Material Name Color (Ibs/#3) Strength Type (psf) | (deg) | Surface Ru (deg)|  (psf)
b Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 300 30 None | O 0 0
: Layer 2 - Silty Sand (SM) |:| 120 Mohr-Coulomb 50 36 None | O 0 0
] ™ N N A Layer 3 - Sand (SC/SM) . 120 Mohr-Coulomb 90 40 None | O 0 0
=N Stabilization Option 2 Intermediate
= Pile installed MidSlope at El. 117 Layer 4 - Clay and Silt (CL/ML) o 120 Mohr-Coulomb | 390 | 32 | None [0 | © 0
: ;::g]lfsrlgggetagr:{#\l/mmum EI 84 Engineered Backfill D 125 Mohr-Coulomb 0 34 None 0 0 0
— 3600psi Concrete . 150 Mohr-Coulomb 14500 0 None 0 0 0
7 Layer 5 - Clean sand (SP-SW) D 120 Mohr-Coulomb 0 40 None 0 0 0
o
5
—
7 ‘Load 1 =100 psf Traffic Load
B - 100.00 Ibs/ft2 100.00 Ibs/ft2
] Design condition assumes erosion ]
] back to angle of repose at 2.5H:1V slope ’
o] ]
<&
= Reconstructed Slope
2:1 H:V assume internally stable
i Soil improvement or Geogrid reinforced
Current toe of slope
o
S
—
Concrete Shear Strength based on 3,600psi concrete
Ve=2* sqrt(f'c)*0.85
24 inch pile
f'c=3,600psi
o o o o o o o
20 40 60 80 100 120 140 160 180 200 220
Project
Goleta Fire Station #10
| Analysis D pti . . . . . . . e
nalysis Descrption A-A' Seismic Analysis - Circular failure, Stabilized condition
Di B) Scale C .
rawn 5y LD e 1:250 ompany Leighton
- 1oe 7016 pae 7/29/2016, 6:01:40 PM FleName s 1a_AA_11389001_Option 2 Embedment_Seismic.slim




Safety

18‘0

16‘0

| 1?0 |

12‘0

Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

H < 0.211

Stabilization Option 2 Intermediate

Material Name

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

Water
Surface

Ru

Phib
(deg)

'Air Entry

(psf)

Pile installed midslope at EI 117
Erosion to angle of repose

Layer 1 - Mixed Fine grained (SM/ML)

] 120

Mohr-Coulomb

300

30

None

0

0

Minimum Pile embdement El. 84

80 190 ‘

60

C
20

Layer 2 - Silty Sand (SM)

120

Mohr-Coulomb

50

36

None

0

0

Layer 3 - Sand (SC/SM)

120

Mohr-Coulomb

90

40

None

0

0

Layer 4 - Clay and Silt (CL/ML)

Mohr-Coulomb

390

32

None

3600psi Concrete

150

Mohr-Coulomb

14500

0

None

Layer 5 - Clean sand (SP-SW)

120

O
&
0 120
N
[]

Mohr-Coulomb

40

None

Method Name Min FS

Bishop simplified 1.604

Spencer 1.624

v v v N
40 60 80 100

100.00 Ibs/ft2 100.00 Ibs/ft2

C
120

Cp
140

C
160

C
180

C
200
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Slide Analysis Information
Goleta Fire Station #10

Project Summary
File Name: 5_1a_AA_11389001_Option 2 Embedment_Seismic
Slide Modeler Version: 7.018
Project Title: Goleta Fire Station #10
Analysis: A-A' Static Analysis - Circular failure, Stabilized condition
Author: LD
Company: Leighton
Date Created: 7/29/2016, 6:01:40 PM
Comments

Final condition - Option 2
Backfill/traffic loads under static condition

General Settings

Units of Measurement:

Time Units:

Permeability Units:

Failure Direction:

Data Output:

Maximum Material Properties:
Maximum Support Properties:

Analysis Options

Slices Type:

Imperial Units
days
feet/second
Right to Left
Standard

20

20

Vertical

Analysis Methods Used

Number of slices:
Tolerance:

Maximum number of iterations:

Check malpha <0.2:

Bishop simplified
Spencer

50
0.005
75
Yes

Create Interslice boundaries at intersections

with water tables and piezos:
Initial trial value of FS:
Steffensen Iteration:

Groundwater Analysis

Yes

Yes

5 la AA_11389001_Option 2 Embedment_Seismic.slim
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Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [Ibs/ft3]: 62.4

Use negative pore pressure cutoff: No

Advanced Groundwater Method:  None

Random Numbers

Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type: Circular
Search Method: Slope Search
Number of Surfaces: 10000
Upper Angle: Not Defined
Lower Angle: Not Defined

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic

Advanced seismic analysis: No
Staged pseudostatic analysis: No

Loading

Seismic Load Coefficient (Horizontal): 0.211

1 Distributed Load present

Distributed Load 1

Distribution: Constant

Magnitude [psf]: 100

Orientation: Normal to boundary
Material Properties

5 la AA_11389001_Option 2 Embedment_Seismic.slim Leighton 7/29/2016, 6:01:40 PM
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Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Resisting Moment:

Driving Moment:

Total Slice Area:

Surface Horizontal Width:
Surface Average Height:

Method: spencer

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Resisting Moment:
Driving Moment:
Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

Valid / Invalid Surfaces

Method: bishop simplified

Number of Valid Surfaces:
Number of Invalid Surfaces:

48.946, 89.000
124.848,120.947
6.58059e+006 |b-ft
4.10272e+006 Ib-ft
1297.09 ft2
75.9012 ft

17.0892 ft

1.623910
75.945, 130.994
49.924
48.946, 89.000
124.848,120.947
6.66246e+006 Ib-ft
4.10272e+006 Ib-ft
115551 Ib
71155.9 |b
1297.09 ft2
75.9012 ft
17.0892 ft

2371
7629

Propert Layer 1 - Mixed Fine Layer 2 - Silty Layer 3 - Layer4 - Clay and  3600psi Layer 5 - Clean
perty grained (SM/ML) Sand (SM) Sand (SC/SM) Silt (CL/ML) Concrete sand (SP-SW)
Color L] L] L] B © L]
Strength Type Mohr-Coulomb Mohr- Mohr- Mohr-Coulomb Mohr- Mohr-Coulomb
gth Typ Coulomb Coulomb Coulomb
Unit Weight [Ibs/ft3] 120 120 120 120 150 120
Cohesion [psf] 300 50 90 390 14500 0
Friction Angle [deg] 30 36 40 32 0 40
Water Surface None None None None None None
Ru Value 0 0 0 0 0 0
Unsat. Shear Strength Phi 0 0 0 0 0 0
b [deg]
Unsat. Shear Strength Air 0 0 0 0 0 0
Entry Value [psf]
Global Minimums
Method: bishop simplified
FS 1.603960
Center: 75.945, 130.994
Radius: 49.924
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Error Codes:

Error Code -103 reported for 409 surfaces
Error Code -105 reported for 2 surfaces
Error Code -112 reported for 15 surfaces
Error Code -114 reported for 6877 surfaces
Error Code -118 reported for 326 surfaces

Method: spencer

Number of Valid Surfaces: 2010
Number of Invalid Surfaces: 7990

Error Codes:

Error Code -103 reported for 409 surfaces
Error Code -105 reported for 2 surfaces
Error Code -108 reported for 147 surfaces
Error Code -111 reported for 212 surfaces
Error Code -112 reported for 17 surfaces
Error Code -114 reported for 6877 surfaces
Error Code -118 reported for 326 surfaces

Error Codes

The following errors were encountered during the computation:

-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them.
This usually occurs when the slip surface extends past the bottom of the soil region, but may also occur on a benched slope
model with two sets of Slope Limits.

-105 = More than two surface / slope intersections with no valid slip surface.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the
driving force is very small (0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 =The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation.
This screens out some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces
with many high negative base angle slices in the passive zone.

-114 = Surface with Reverse Curvature.

-118 =Surface does not pass through the search focus

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.60396

Angle Base Base Shear Shear Base ore Effective
Slice Width Weight of Slice Base Cohesion Friction Stress  Strength Normal Pressure Normal
Number [ft] [lbs] Base Material Angle Stress Stress
[degrees] [psf] [degrees] [sf] [psf] [psf] [psf] [psf]
Layer 4 - Clay
1 1.51296 84.8807 -31.7171 and Silt (CL/ 390 32 348.733 559.354 271.023 0 271.023
ML)
Layer 4 - Clay
2 1.51296 248.09 -29.6969 and Silt (CL/ 390 32 394.418 632.63 388.29 0 388.29
ML)
Layer 4 - Clay
3 1.51296 398.576 -27.7167 and Silt (CL/ 390 32 434.453 696.846 491.056 0 491.056
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ML)
Layer 4 - Clay

4 1.51296 537.044 -25.7718 and Silt (CL/ 390 32 469.495 753.052 581.005 0 581.005
ML)
Layer 4 - Clay

5 1.51296 664.096 -23.8584 and Silt (CL/ 390 32 500.07 802.092 659.486 0 659.486
ML)
Layer 4 - Clay

6 1.51296 780.171 -21.9728 and Silt (CL/ 390 32 526.576 844.607 727.525 0 727.525
ML)
Layer 4 - Clay

7 1.51296 905.004 -20.112 and Silt (CL/ 390 32 555.158 890.451 800.893 0 800.893
ML)
Layer 4 - Clay

8 1.51296 1069.45 -18.2731 and Silt (CL/ 390 32 594.83 954.083 902.724 0 902.724
ML)
Layer 4 - Clay

9 1.51296 1231.55 -16.4534 and Silt (CL/ 390 32 632.877 1015.11 1000.38 0 1000.38
ML)
Layer 4 - Clay

10 1.51296 1413.04 -14.6508 and Silt (CL/ 390 32 675.617 1083.66 1110.09 0 1110.09
ML)
Layer 4 - Clay

11 1.51296 1588.27 -12.8628 and Silt (CL/ 390 32 715.6 1147.79 1212.72 0 1212.72
ML)
Layer 4 - Clay

12 1.51296 17545 -11.0875 and Silt (CL/ 390 32 752.187 1206.48 1306.64 0 1306.64
ML)
Layer 4 - Clay

13 1.51296 1910.16 -9.32297 and Silt (CL/ 390 32 785.074 1259.23 1391.06 0 1391.06
ML)
Layer 4 - Clay

14 1.51296 2046.01 -7.5673 and Silt (CL/ 390 32 811.887 1302.24 1459.88 0 1459.88
ML)
Layer 4 - Clay

15 1.51296 2171.35 -5.81875 and Silt (CL/ 390 32 835.331 1339.84 1520.06 0 1520.06
ML)
Layer 4 - Clay

16 1.51296 2288.23 -4.07563 and Silt (CL/ 390 32 856.054 1373.08 1573.25 0 1573.25
ML)
Layer 4 - Clay

17 1.51296 2397.89 -2.33628 and Silt (CL/ 390 32 874454 1402.59 1620.48 0 1620.48
ML)
Layer 4 - Clay

18 1.51296 2509.07 0.599085; and Silt (CL/ 390 32 892.853 1432.1  1667.7 0 1667.7
ML)
Layer 4 - Clay

19 1.51296 2614.15 1.13755 and Silt (CL/ 390 32 909.268 1458.43 1709.84 0 1709.84
ML)
Layer 4 - Clay

20 1.51296 27109 2.87524 and Silt (CL/ 390 32 923.178 1480.74 1745.55 0 1745.55
ML)
Layer 4 - Clay

21 1.51296 2798.49 4.61558 and Silt (CL/ 390 32 934444 1498.81 1774.46 0 1774.46
ML)
Layer 4 - Clay

22 1.51296 2875.57 6.36021 and Silt (CL/ 390 32 942.773 1512.17 1795.84 0 1795.84
ML)
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Layer 4 - Clay
23 1.51296 2944.04 8.11078 and Silt (CL/ 390 32 948.702 1521.68 1811.07 0 1811.07
ML)
Layer 4 - Clay
24 1.51296 3003.93 9.86902 and Silt (CL/ 390 32 952.287 1527.43 1820.27 0 1820.27
ML)
Layer 4 - Clay
25 1.51296 3055.11 11.6367 and Silt (CL/ 390 32 953,54 152944 1823.48 0 1823.48
ML)
Layer 4 - Clay
26 1.51296 3097.42 13.4157 and Silt (CL/ 390 32 952461 1527.71 1820.72 0 1820.72
ML)
Layer 4 - Clay
27 1.51296 3130.68 15.208 and Silt (CL/ 390 32 949.057 1522.25 1811.98 0 1811.98
ML)
Layer 4 - Clay
28 1.51296 4633.23 17.0157 and Silt (CL/ 390 32 1283.58 2058.81 2670.66 0 2670.66
ML)
Layer 4 - Clay
29 1.51296 7533.36 18.841 and Silt (CL/ 390 32 1927.45 3091.55 4323.38 0 4323.38
ML)
3600psi

30 0.0189605 86.3148 19.7699
Concrete

14500 0 9040.13 14500 1312.19 0 1312.19

Layer 4 - Clay
31 1.53661 6110.54 20.7243 and Silt (CL/ 390 32 1562.68 2506.47 3387.05 0 3387.05
ML)
Layer 4 - Clay
32 1.53661 6152.86 22.6224 and Silt (CL/ 390 32 1551.87 2489.13 3359.3 0 3359.3
ML)
Layer 4 - Clay
33 1.53661 6183.68 24.5471 and Silt (CL/ 390 32 1538.02 2466.92 3323.77 0 3323.77
ML)
Layer 4 - Clay
34 1.53661 6193.43 26.5018 and Silt (CL/ 390 32 1519.12 2436.6 3275.24 0 3275.24
ML)
Layer 4 - Clay
35 1.53661 6186.97 28.4905 and Silt (CL/ 390 32 1496.26 2399.94 3216.57 0 3216.57
ML)
Layer 4 - Clay
36 1.53661 6167.43 30.5174 and Silt (CL/ 390 32 1471.76 2360.64 3153.68 0 3153.68
ML)
Layer 4 - Clay
37 1.53661 6046.67 32.5875 and Silt (CL/ 390 32 1454.04 2332.23 3108.22 0 3108.22
ML)
Layer 4 - Clay
38 1.53661 5839.45 34.7067 and Silt (CL/ 390 32 1388.89 2227.72 2940.97 0 2940.97
ML)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/sm)
Layer 1 -
42 156547 4810.69 44.8008 Mixed Fine 300 30 979.881 1571.69 2202.64 0 2202.64
grained (SM/
ML)
Layer 1 -

39 1.73282 6316.33 37.025 90 40 1446.28 2319.77 2657.34 0 2657.34

40 1.73282 6008.04 39.5604 90 40 1343.34 2154.67 2460.58 0 2460.58

41 1.73282 5672.33 42.1925 90 40 1236.28 1982.94 2255.92 0 2255.92
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Mixed Fine
grained (SM/
ML)
Layer 1 -
44 156547 4134.86 50.1224 Mixed Fine 300 30 82103 13169 1761.32 0 1761.32
grained (SM/
ML)
Layer 1 -
45 156547 3762.61 53.0171 Mixed Fine 300 30 736934 1182.01 1527.69 0 1527.69
grained (SM/
ML)
Layer 1 -
46 156547 334835 56.1223 Mixed Fine 300 30 647.021 1037.8 1277.9 0 12779
grained (SM/
ML)
Layer 1 -
47 156547 2879.67 59.5045 Mixed Fine 300 30 549.97  882.13 1008.28 0 1008.28
grained (SM/
ML)
Layer 2 - Silty
Sand (SM)
Layer 1 -
49 1.80205 189421 67.8898 Mixed Fine 300 30 319.293 512.134 367.427 0 367.427
grained (SM/
ML)
Layer 1 -
50 180205 705954 74514 MxedFine 300 30 158588  254.369 X 0 -79.0353
grained (SM/ 79.0353

ML)

48 1.51829 2276.77 63.2082 50 36 398.899 639.818 811.814 0 811.814

Global Minimum Query (spencer) - Safety Factor: 1.62391

Angle Base Base Shear Shear Base Pore Effective
Slice Width Weight of Slice Base R Friction Normal Normal
. Cohesion Stress  Strength Pressure
Number [ft] [lbs] Base Material Angle Stress Stress
[degrees] [psf] [degrees] [psf] [psf] [psf] [psf] [psf]

Layer 4 - Clay

1 1.51296 84.8807 -31.7171 and Silt (CL/ 390 32 666.743 1082.73 1108.6 0 1108.6
ML)
Layer 4 - Clay

2 1.51296 248.09 -29.6969 and Silt (CL/ 390 32 721.05 1170.92 1249.73 0 1249.73
ML)
Layer 4 - Clay

3 151296 398576 -27.7167 and Silt (CL/ 390 32 757.837 1230.66 1345.33 0 134533
ML)
Layer 4 - Clay

4 1.51296 537.044 -25.7718 and Silt (CL/ 390 32 782.679 1271 1409.9 0 1409.9
ML)
Layer 4 - Clay

5 1.51296 664.096 -23.8584 and Silt (CL/ 390 32 799.014 1297.53 1452.35 0 1452.35
ML)
Layer 4 - Clay

6 1.51296 780.171 -21.9728 and Silt (CL/ 390 32 808.998 1313.74 1478.29 0 1478.29
ML)
Layer 4 - Clay

7 151296 905.004 -20.112 and Silt (CL/ 390 32 823.063 1336.58 1514.84 0 1514.84
ML)
Layer 4 - Clay

8 1.51296 1069.45 -18.2731 and Silt (CL/ 390 32 853.927 1386.7 1595.05 0 1595.05
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ML)
Layer 4 - Clay

9 1.51296 1231.55 -16.4534 and Silt (CL/ 390 32 881.44 1431.38 1666.55 0 1666.55
ML)
Layer 4 - Clay

10 1.51296 1413.04 -14.6508 and Silt (CL/ 390 32 914.657 1485.32 1752.88 0 1752.88
ML)
Layer 4 - Clay

11 1.51296 1588.27 -12.8628 and Silt (CL/ 390 32 943.162 1531.61 1826.96 0 1826.96
ML)
Layer 4 - Clay

12 1.51296 1754.5 -11.0875 and Silt (CL/ 390 32 966.599 1569.67 1887.86 0 1887.86
ML)
Layer 4 - Clay

13 1.51296 1910.16 -9.32297 and Silt (CL/ 390 32 985.03 1599.6 1935.76 0 1935.76
ML)
Layer 4 - Clay

14 1.51296 2046.01 -7.5673 and Silt (CL/ 390 32 99596 1617.35 1964.16 0 1964.16
ML)
Layer 4 - Clay

15 1.51296 2171.35 -5.81875 and Silt (CL/ 390 32 1003.12 1628.97 1982.76 0 1982.76
ML)
Layer 4 - Clay

16 1.51296 2288.23 -4.07563 and Silt (CL/ 390 32 1007.46 1636.02 1994.05 0 1994.05
ML)
Layer 4 - Clay

17 1.51296 2397.89 -2.33628 and Silt (CL/ 390 32 1009.56 1639.44 1999.52 0 1999.52
ML)
Layer 4 - Clay

18 1.51296 2509.07 X and Silt (CL/ 390 32 1012.06 1643.5 2006.02 0 2006.02

0.599089

ML)
Layer 4 - Clay

19 1.51296 2614.15 1.13755 and Silt (CL/ 390 32 1012.75 1644.62 2007.82 0 2007.82
ML)
Layer 4 - Clay

20 1.51296 27109 2.87524 and Silt (CL/ 390 32 1011.13 1641.99 2003.6 0 2003.6
ML)
Layer 4 - Clay

21 1.51296 2798.49 4.61558 and Silt (CL/ 390 32 1007.12 1635.48 1993.18 0 1993.18
ML)
Layer 4 - Clay

22 1.51296 2875.57 6.36021 and Silt (CL/ 390 32 1000.52 1624.76 1976.02 0 1976.02
ML)
Layer 4 - Clay

23 1.51296 2944.04 8.11078 and Silt (CL/ 390 32 991.958 1610.85 1953.76 0 1953.76
ML)
Layer 4 - Clay

24 1.51296 3003.93 9.86902 and Silt (CL/ 390 32 981.526 1593.91 1926.66 0 1926.66
ML)
Layer 4 - Clay

25 1.51296 3055.11 11.6367 and Silt (CL/ 390 32 969.302 1574.06 1894.89 0 1894.89
ML)
Layer 4 - Clay

26 1.51296 3097.42 13.4157 and Silt (CL/ 390 32 955.336 1551.38 1858.59 0 1858.59
ML)
Layer 4 - Clay

27 1.51296 3130.68 15.208 and Silt (CL/ 390 32 939.664 1525.93 1817.88 0 1817.88
ML)
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Layer 4 - Clay
28 1.51296 4633.23 17.0157 and Silt (CL/ 390 32 1234.6 2004.88 2584.35 0 2584.35
ML)
Layer 4 - Clay
29 1.51296 7533.36 18.841 and Silt (CL/ 390 32 1799.42 2922.09 4052.19 0 4052.19
ML)
3600psi

30 0.0189605 86.3148 19.7699
Concrete

14500 0 8929.07 14500 4467.61 0 4467.61

Layer 4 - Clay
31 153661 611054 207243  and Silt (C/ 390 32 144936 2353.63 3142.46 0 3142.46
ML)
Layer 4 - Clay
32 153661 6152.86 226224  and Silt (CL/ 390 32 1419.78 2305.59 3065.59 0 3065.59
ML)
Layer 4 - Clay
33 153661 6183.68 245471  and Silt (Cl/ 390 32 138822 2254.35 2983.58 0 2983.58
ML)
Layer 4 - Clay
34 153661 619343 265018  and Silt (C/ 390 32 1353.02 2197.19 2892.1 0 28921
ML)
Layer 4 - Clay
35 153661 6186.97 284905  and Silt (CL/ 390 32 131521 213579 2793.85 0 2793.85
ML)
Layer 4 - Clay
36 153661 6167.43 305174  and Silt (CL/ 390 32 1276.89 2073.55 2694.23 0 2694.23
ML)
Layer 4 - Clay
37 153661 6046.67 325875  and Silt (C/ 390 32 12465 20242 2615.26 0 2615.26
ML)
Layer 4 - Clay
38 153661 583945 347067  and Silt (C/ 390 32 117697 1911.3 243458 0 243458
ML)
Layer 3 - Sand
(SC/SM)
Layer 3 - Sand
(SC/SM)
Layer 3 - Sand
(SC/SM)
Layer 1 -
42 156547 4810.69 44.8008 Mixed Fine 300 30 772.534 1254.53 1653.28 0 1653.28
grained (SM/
ML)
Layer 1 -
43 156547 448556  47.394 Mixed Fine 300 30 704.184 1143.53 1461.04 0 1461.04
grained (SM/
ML)
Layer 1 -
44 156547 4134.86 50.1224 Mixed Fine 300 30 635559 1032.09 1268.02 0 1268.02
grained (SM/
ML)
Layer 1 -
45 156547 3762.61 53.0171 Mixed Fine 300 30 566719 920301 1074.4 0 10744
grained (SM/
ML)
Layer 1 -
46 156547 334835 56.1223 Mixed Fine 300 30 495.996 805.453 875.469 0 875.469
grained (SM/
ML)

39 1.73282 6316.33 37.025 90 40 1203.27 1954 2221.43 0 222143

40 1.73282 6008.04 39.5604 90 40 1097.07 1781.54 2015.9 0 2015.9

41 1.73282 5672.33 42.1925 90 40 990.738 1608.87 1810.12 0 1810.12
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Layer 1 -
47 156547 2879.67 59.5045 Mixed Fine 300 30 423237 687.299 670.823 0 670823
grained (SM/
ML)
Layer 2 - Silty
Sand (SM)
Layer 1 -
49 1.80205 189421 67.8898 Mixed Fine 300 30 266.458 432.704 229.85 0 22985
grained (SM/
ML)
Layer 1 -
50 180205 705954 74514 MxedFine 300 30 179727 291.86 -14.099 0 -14.099
grained (SM/
ML)

48 1.51829 2276.77 63.2082 50 36 266.622 43297 527.112 0 527.112

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.60396
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Slice
Number

O 00 N O U B WN B

u b BB B DA DB D DD WWWWWWWWWWNNNDNNDNNNNNERERRRRRRRPRLRPRE
O VWO NOOULLD WNEFRER O UOVUOKLONOULPS WNEROOVOLONO UL WNROUOOLONO U WNRO

(8]
=

X

coordinate
[ft]

48.9463
50.4593
51.9723
53.4852
54.9982
56.5111
58.0241
59.537
61.05
62.5629
64.0759
65.5888
67.1018
68.6148
70.1277
71.6407
73.1536
74.6666
76.1795
77.6925
79.2054
80.7184
82.2314
83.7443
85.2573
86.7702
88.2832
89.7961
91.3091
92.822
92.841
94.3776
95.9142
97.4508
98.9874
100.524
102.061
103.597
105.134
106.867
108.6
110.332
111.898
113.463
115.029
116.594
118.16
119.725
121.243
123.046
124.848

Y Interslice
[ft] [lbs]

89 0
88.065 761.644
87.2021 1639.4
86.4072 2601.09
85.6767 3620.52
85.0076 4676.13
84.3972 5750.07
83.8431 6840.4
83.3436 7963.14
82.8967 9105.1
82.5012 10265.3
82.1557 11428.8
81.8593 12580.8
81.6109 13707.8
81.4099 14794.4
81.2557 15830.8
81.1479 16809.2
81.0862 177225
81.0704 18566.5
81.1004 193354
81.1764 20023.6
81.2985 20626.2
81.4672 21138.9
81.6828 21558.5
81.946 21882.3
82.2576 22108.1
82.6184 222345
83.0297 22260.6
83.4927 21983
84.009 21069.4
84.0158 21213.1
84.5972 20349.1
85.2375 19277.7
85.9393 17997
86.7055 16508.5
87.5395 14813.2
88.4453 12910
89.4275 10799.2
90.4918 8555.21
91.7987 6237.2
93.2302 3757.1
94.801 1141.51
96.3557 -1778.38
98.0577 -4708.66
99.9315 -7603.04
102.01 -10422.2
104.342 -13098.3
107 -15527.4
110.007 -17845.2
114.442 -19303.4
120.947 0

Interslice

[lbs]

O O O O OO O O OO OO0 0000000000000 O0ODO0O0OO0ODO0ODO0OO0OO0ODO0ODOODOLOOODOLOOLOOOLOOLOOOOOoOOoOOoOoOo

Interslice

coordinate - Bottom Normal Force Shear Force Force Angle

[degrees]

O O O O OO O O OO0 00O 0000000000000 O0ODO0O0OO0OO0DO0ODO0O0OO0OO0ODO0OO0ODO0OO0OO0OOLOOOOOLOOOoOOoOOoOOoOOoOOo
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Global Minimum Query (spencer) - Safety Factor: 1.62391
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Slice X_
Number coordinate
[ft]

1 48.9463
2 50.4593
3 51.9723
4 53.4852
5 54.9982
6 56.5111
7 58.0241
8 59.537
9 61.05
10 62.5629
11 64.0759
12 65.5888
13 67.1018
14 68.6148
15 70.1277
16 71.6407
17 73.1536
18 74.6666
19 76.1795
20 77.6925
21 79.2054
22 80.7184
23 82.2314
24 83.7443
25 85.2573
26 86.7702
27 88.2832
28 89.7961
29 91.3091
30 92.822
31 92.841
32 94.3776
33 95.9142
34 97.4508
35 98.9874
36 100.524
37 102.061
38 103.597
39 105.134
40 106.867
41 108.6
42 110.332
43 111.898
44 113.463
45 115.029
46 116.594
47 118.16
48 119.725
49 121.243
50 123.046
51 124.848

Interslice Interslice Interslice
coordinate - Bottom Normal Force Shear Force Force Angle

[Ibs] [1bs] [degrees]
89 0 0 0
88.065 2028.88 998.886 26.2126
87.2021 4147 .36 2041.89 26.2126
86.4072 6280.85 3092.28 26.2126
85.6767 8383.28 4127.38 26.2126
85.0076 10425.6 5132.87 26.2126
84.3972 12389.1 6099.57 26.2126
83.8431 14284.4 7032.71 26.2126
83.3436 16149.4 7950.92 26.2127
82.8967 17969.7 8847.1 26.2126
82.5012 19750.7 9723.94 26.2126
82.1557 21475.7 10573.2 26.2126
81.8593 23129.8 11387.6 26.2126
81.6109 24700 12160.6 26.2125
81.4099 26172 12885.4 26.2127
81.2557 275394 13558.6 26.2126
81.1479 28798 14178.2 26.2125
81.0862 29945 14743 26.2127
81.0704 30980.8 15252.9 26.2126
81.1004 31903.3 15707.1 26.2126
81.1764 32711 16104.8 26.2127
81.2985 33403 16445.5 26.2127
81.4672 33978.9 16729 26.2126
81.6828 344394 16955.7 26.2126
81.946 34785.6 17126.1 26.2125
82.2576 35019.2 17241.1 26.2125
82.6184 35142.3 17301.8 26.2127
83.0297 35157.8 17309.4 26.2126
83.4927 34854.2 17159.9 26.2126
84.009 33899 16689.6 26.2126
84.0158 34019.9 16749.2 26.2127
84.5972 33133.8 16312.9 26.2126
85.2375 320574 15782.9 26.2125
85.9393 30794.9 15161.4 26.2126
86.7055 29354.3 14452.1 26.2126
87.5395 27742.7 13658.7 26.2126
88.4453 25965.4 12783.6 26.2125
89.4275 24028.8 11830.2 26.2126
90.4918 22006.7 10834.7 26.2127
91.7987 19847.3 9771.53 26.2127
93.2302 17586.3 8658.33 26.2126
94.801 15254 7510.05 26.2126
96.3557 12869.5 6336.11 26.2127
98.0577 10530 5184.28 26.2126
99.9315 8274.62 4073.88 26.2126
102.01 6135.78 3020.86 26.2126
104.342 4165.59 2050.86 26.2126
107 2438.36 1200.49 26.2126
110.007 778.111 383.091 26.2126
114.442 -162.747 -80.126 26.2126
120.947 0 0 0
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List Of Coordinates

Distributed Load

X
133.433
121
118.56
113.968
101.982

Y
120.827
121
121
121
121.784

Focus Search Window

X
70.8988
70.8988
108.482
108.482

Y
89.9362
75.8672
75.8672
89.9362

External Boundary

5 la AA_11389001_Option 2 Embedment_Seismic.slim
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0

121

193

220

220

220

220

220

220

220

193

121
118.56
113.968
101.982
97.0842
92.811
90.8048
90.8048
90.8048
90.8048
79.624
74.031
67.879
61.6349
58.035
58

0

0

0

60

60

60

64

68

92

96

107
110.388
119

120

121

121

121
121.784
119.346
117.009
117.009
110

107
100.732
96.525
94.3591
92.274
89.82
88.918
89

89

70

64

Material Boundary

X
74.031
84.162

90.8048
92.836
121

193

220

Y
94.3591
94.3591
94.4747
94.4747

95
96
96

Material Boundary

X
90.8048
92.836
121
193
220

Y
107
107
107
107
107

Material Boundary
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0 70
220 68

Material Boundary

X Y
0 64
220 64

Material Boundary

X Y
90.8048 110
92.811 110
121 110
193 112
220 110.388

Material Boundary

X Y
61.6349 89.82
84.162 89.82
90.8048 90.0328
92.8409 90.098

121 91
193 93
220 92

Material Boundary

X Y
92.811 110
92.811 117.009

Material Boundary

X Y
92.811 110
92.836 107

Material Boundary

X Y
90.8048 94.4747
90.8048 100.732

Material Boundary
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X Y
92.836 94.4747
93.068 94.4747

Material Boundary

X Y
92.836 94.4747
92.836 107

Material Boundary

X Y
90.8048 94.4747
90.8048 90.0328

92.841 90.0328
92.8409 90.098
92.836 94.4747

Material Boundary

X Y
90.8048 90.0328
90.8048  84.009

92.841 84.009
92.841 90.0328
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: N Unit Weight Cohesion| Phi | Water Phi b | Air Entry
1 |STABILIZATION DESIGN Material Name color) “ipsyita) | SteMBtTYPE | ot | (deg) | surface | *Y | (deg) | (psh)
3] OPTION 1 Layer 1- Mixed Fine grained (sM/ML) | [] 120 Mohr-Coulomb | 132 | 33 | None |0 | © 0
= | |Pile at top of slope
1 |erosion to angle of repose intersects pile at EI.104 Layer 2 - Silty Sand (SM) ] 120 Mohr-Coulomb | 50 33 | None [0 | O 0
1 [Minimum Pile embedment to EL. 84
1 Layer 3 - Sand (SC/SM) ] 120 Mohr-Coulomb | 50 | 39 | None |0 | 0 0
7 Layer 4 - Clay and Silt (CL/ML) . 120 Mohr-Coulomb 247 25 None | O 0 0
Layer 5 - Clean sand (SP-SW) D 120 Mohr-Coulomb 0 39 None | O 0 0
o
37, 3600 psi concrete . 150 Mohr-Coulomb 14500 0 None 0 0 0
i 100.00 Ibs/ft2 .00 Ibs/ft2
Angle of Repose
o
Q4
—
] Original Toe of Slope
o
S
—
o]
w -
o]
‘.D -

C C C C C C
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Safety Factor
0.000

0.250
0.500

l£‘30

Stabilization Optlon 1 AT . Color | Unit Weight Strength Type Cohesion | Phi | Water | |Phib|A

1.000 Piles at Top of Slope (Ibs/ft3) (psf) | (deg) | Surface (deg)
1.250 ErOSion to angle Of repose at EI 104 at plle Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 132 33 None | O 0

1.500 Minimum pile embedment El. 84 feet
1.750 Layer 2 - Silty Sand (SM)

120 Mohr-Coulomb 50 33 None | O 0

l(‘50

2.000 Layer 3 - Sand (SC/SM)

2.250
2500 Layer 4 - Clay and Silt (CL/ML) 0 120 Mohr-Coulomb | 247 | 25 | None | 0 | ©

120 Mohr-Coulomb 50 39 None | 0 0

2.750 Layer 5 - Clean sand (SP-SW)
3.000 Method Name Min FS

3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

120 Mohr-Coulomb 0 39 None | O 0

3600 psi concrete 150 Mohr-Coulomb 14500 0 None 0 0

Bishop simplified 1.816

14‘10

Spencer 1.791

100.00 Ibs/ft2 100.00 Ibs/ft2

1%0

80 190 ‘

60

C C C C C C C C C C
0 20 40 60 80 100 120 140 160 180
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Slide Analysis Information

Goleta Fire Station #10

Project Summary
File Name: 6_AA_11389001_Option 1 Embedment Static
Slide Modeler Version: 7.018
Project Title: Goleta Fire Station #10
Analysis: A-A' Static Analysis - Circular failure
Author: LD
Company: Leighton
Date Created: 7/29/2016, 6:01:40 PM
Comments

Stabilization Option 1 - Pile at edge of slope
Utlimate strength, depth specific

General Settings

Units of Measurement:

Imperial Units

Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard
Maximum Material Properties: 20
Maximum Support Properties: 20
Analysis Options
Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Spencer
Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha<0.2: Yes
Create Interslice boundaries at intersections Yes
with water tables and piezos:
Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis

6_AA_11389001_Option 1 Embedment Static.slim

Leighton 7/29/2016, 6:01:40 PM
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Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4

Use negative pore pressure cutoff: No

Advanced Groundwater Method:  None

Random Numbers

Pseudo-random Seed:
Random Number Generation Method: Park and Miller v.3

10116

Surface Options

Surface Type:
Search Method:

Number of Surfaces:

Upper Angle:
Lower Angle:

Composite Surfaces:

Reverse Curvature:

Minimum Elevation:

Minimum Depth:
Minimum Area:
Minimum Weight:

Seismic

Circular
Slope Search
5000

Not Defined
Not Defined
Disabled
Invalid Surfaces
Not Defined
Not Defined
Not Defined
Not Defined

Advanced seismic analysis: No
Staged pseudostatic analysis: No

Loading

1 Distributed Load present

Distributed Load 1
Distribution: Constant
Magnitude [psf]: 100
Orientation: Normal to boundary

Material Properties

6_AA_11389001_Option 1 Embedment Static.slim
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Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Resisting Moment:

Driving Moment:

Total Slice Area:

Surface Horizontal Width:
Surface Average Height:

Method: spencer

FS
Center:
Radius:
Left Slip Surface Endpoint:
Right Slip Surface Endpoint:
Resisting Moment:
Driving Moment:
Resisting Horizontal Force:
Driving Horizontal Force:
Total Slice Area:
Surface Horizontal Width:
Surface Average Height:

Valid / Invalid Surfaces

Method: bishop simplified

Number of Valid Surfaces:
Number of Invalid Surfaces:

54.647, 89.000
128.966, 120.889
5.40146e+006 Ib-ft
2.97363e+006 |b-ft
1407.26 ft2
74.3191 ft

18.9353 ft

1.791270
81.721,128.451
47.847
54.647, 89.000
128.966, 120.889
5.32657e+006 Ib-ft
2.97363e+006 |b-ft
94068.6 |b
52515.2 Ib
1407.26 ft2
74.3191 ft
18.9353 ft

3721
1279

Propert Layer 1 - Mixed Fine  Layer 2 - Silty Layer 3 - Layer4 -Clay and Layer5 - Clean 3600 psi
perty grained (SM/ML) sand (SM)  Sand (SC/SM) Silt (CL/ML) sand (SP-SW)  concrete
Color L] L] L] L] L1 O
Mohr- Mohr- Mohr-
Strength Type Mohr-Coulomb Coulomb Coulomb Mohr-Coulomb Mohr-Coulomb Coulomb
Unit Weight [Ibs/ft3] 120 120 120 120 120 150
Cohesion [psf] 132 50 50 247 0 14500
Friction Angle [deg] 33 33 39 25 39 0
Water Surface None None None None None None
Ru Value 0 0 0 0 0 0
Unsat. Shear Strength Phi 0 0 0 0 0 0
b [deg]
Unsat. Shear Strength Air
Entry Value [psf] 0 0 0 0 0 0
Global Minimums
Method: bishop simplified
FS 1.816450
Center: 81.721,128.451
Radius: 47.847

6_AA_11389001_Option 1 Embedment Static.slim
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Error Codes:

Error Code -101 reported for 1 surface
Error Code -103 reported for 17 surfaces
Error Code -105 reported for 2 surfaces
Error Code -106 reported for 87 surfaces
Error Code -107 reported for 47 surfaces
Error Code -108 reported for 56 surfaces
Error Code -112 reported for 101 surfaces
Error Code -114 reported for 968 surfaces

Method: spencer

Number of Valid Surfaces: 3220
Number of Invalid Surfaces: 1780

Error Codes:

Error Code -101 reported for 1 surface
Error Code -103 reported for 17 surfaces
Error Code -105 reported for 2 surfaces
Error Code -106 reported for 87 surfaces
Error Code -107 reported for 47 surfaces
Error Code -108 reported for 457 surfaces
Error Code -111 reported for 100 surfaces
Error Code -112 reported for 101 surfaces
Error Code -114 reported for 968 surfaces

Error Codes

The following errors were encountered during the computation:

-101 = Only one (or zero) surface / slope intersections.

-103 =Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them.
This usually occurs when the slip surface extends past the bottom of the soil region, but may also occur on a benched slope
model with two sets of Slope Limits.

-105 = More than two surface / slope intersections with no valid slip surface.

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This limitation is imposed to avoid
numerical errors which may result from too many slices, or too small a slip region.

-107 =Total driving moment or total driving force is negative. This will occur if the wrong failure direction is specified, or if high
external or anchor loads are applied against the failure direction.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the
driving force is very small (0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 =The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation.
This screens out some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces
with many high negative base angle slices in the passive zone.

-114 = Surface with Reverse Curvature.

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.81645

Angle Base Base Shear Shear Base Pore Effective

Slice Width Weight of Slice Base . Friction Normal Normal

Number [ft] [Ibs] Base Material (S Angle SIS | ST Stress Pressure Stress
[psf] [psf] [psf] [psf]

6_AA_11389001_Option 1 Embedment Static.slim Leighton 7/29/2016, 6:01:40 PM
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[degrees] [degrees] [psf] [psf]

1 148559 87.2959 -33394¢ |2ver4-clayand 247 25 181.81 330249 178.527 0 178.527
silt (CL/ML)

2 148550 255066 -31.2882 -2ver4:-Clayand 247 25 213.309 387.465 301.229 0 301.229
silt (CL/ML)

3 148559 43549 20228 |3verd-Clayand 247 25 246632 447.994 431.034 0 431.034
silt (CL/ML)

4 148559 66822 -27.2085 -2Yer4-Clayand 247 25 289.649 526.133 598.602 0 598.602
Silt (CL/ML)

5 148559 892331 -25225 over4-Clayand 247 25 330.063 599.543 756.029 0 756.029
Silt (CL/ML)

6 148559 110532 -23.2734 oYer4-Clayand 247 25 367.533 667.605 901.991 0 901.991
Silt (CL/ML)

7 148550 130769  -21.35 -2ver4-Clayand 247 25 402.289 730.738 1037.38 0 103738
Silt (CL/ML)
Layer 4 - Clay and

8 1.48559 1499.93 -19.4516 . 247 25 434538 789317 1163 0 1163
Silt (CL/ML)

9 148550 168895 -17.5752 -2ver4-Clayand 247 25 465672 845.869 1284.28 0 128428
silt (CL/ML)

10 148559 1872.85 -15718 -over4-Clayand 247 25 495376 899.825 1399.99 0 1399.99
silt (CL/ML)

11 148559 204753 -13.8777 -2ver4:-Clayand 247 25 52294 949.894 1507.36 0 1507.36
silt (CL/ML)

12 148559 221321 -12.0519 L2ver4-Clayand 247 25 548.465 996.26 1606.79 0 1606.79
silt (CL/ML)

13 148550 237009 -10.2384 -2ver4-Clayand 247 25 572.041 1039.08 1698.63 0 169863
silt (CL/ML)

14 148559 251833 -843523 Lover4-Clayand 247 25 593741 10785 1783.16 0 1783.16
Silt (CL/ML)

15 148559 265808 -6.64046 -2Yer#-Clayand 247 25 613.628 1114.62 1860.62 0 1860.62
Silt (CL/ML)

16 148550 278943 -4.85223 -2ver4-Clayand 247 25 631757 1147.55 193125 0 193125
Silt (CL/ML)

17 148559 291246 -3.06872 -oYer4-Clayand 247 25 648174 1177.38 1995.2 0 19952
Silt (CL/ML)

18 1.48550 302722 -128818 -2Yer4:-Clayand 247 25 662.916 120415 2052.62 0 205262
silt (CL/ML)

19 148559 313376 0491108 -oYer4-Clayand 247 25 676.015 1227.95 2103.65 0 2103.65
silt (CL/ML)

20 1.48559 323206 227087 -Yer4-Clayand 247 25 687.495 12488 214837 0 214837
silt (CL/ML)

21 148559 332212 405283 -Yer4-Clayand 247 25 697377 1266.75 2186.86 0 2186586
silt (CL/ML)

22 148559 340389 583873 -er4-Clayand 247 25 705.668 1281.81 2219.17 0 221917
silt (CL/ML)

23 148550 34773 7.63035 -Yer4-Clayand 247 25 712384 129401 2245.33 0 224533
Silt (CL/ML)

24 148559 354226 042052 -2Yer4-Clayand 247 25 717.526 1303.35 226534 0 226534
Silt (CL/ML)

25 148550 350865 112381 -Yer4-Clayand 247 25 721.082 1309.81 2279.2 0 22792
Silt (CL/ML)

26 148559 364632 130582 -Yer4-Clayand 247 25 723.053 1313.39 2286.88 0 2286.88
silt (CL/ML)

27 148559 368508 148917 L-2Yer4-clayand 247 25 723422 131406 228832 0 228832
Silt (CL/ML)

28 148559 371473 16741 -Yer4-Clayand 247 25 722172 131179 228345 0 228345
silt (CL/ML)

6_AA_11389001_Option 1 Embedment Static.slim Leighton 7/29/2016, 6:01:40 PM
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29 148559 612091 186085 |0Yer4-Clayand 247 25 109879 1995.89 3750.51 0 375051
Silt (CL/ML)

30 148559 829165 204968 -Y&r4-Clayand 247 25 143731 26108 5069.19 0 5069.19
Silt (CL/ML)

31 148559 671255 22.4086 |oYer4-Clayand 247 25 119518 217098 4125.99 0 412599
Silt (CL/ML)

32 148559 658699 243471 LC2Yer4-clayand 247 25 116471 211563 4007.29 0 4007.29
Silt (CL/ML)

33 148559 645054 263158 |oYer4-Clayand 247 25 113263 2057.36 388234 0 388234
silt (CL/ML)

34 148559 6302.66 283187 -Y&r4-Clayand 247 25 109887 1996.05 3750.84 0 375084
Silt (CL/ML)

35 148550 614271 3036 -Yer4-Clayand 247 25 106335 1931.52 361247 0 361247
silt (CL/ML)

36 148559 5969.92 32445 -Yer4-Clayand 247 25 102596 1863.61 3466.83 0 3466.83
Silt (CL/ML)

37 148550 578343 345794 -2Yer4-Clayand 247 25 986.589 1792.09 3313.46 0 331346
silt (CL/ML)

38 148559 558216 367703 |0Yer4-Clayand 247 25 945096 1716.72 3151.82 0 315182
Silt (CL/ML)

39 1.57881 5693.65 39.0989 Layeris'cjg:ﬂ‘; 50 39 123333 224029 2704.79 0 2704.79

40 157881 542695 415809 Layer(as';;r\’/l‘; 50 39 1149.98 2088.89 2517.82 0 2517.82

41 157881 513655 44.1626 Layeris'cjg:ﬂ‘; 50 39 106273 19304 2322.1 0 23221
Layer 1 - Mixed

42 144227 441611 46.7407 Fine grained (SM/ 132 33 872.042 158402 223591 0 223591
ML)
Layer 1 - Mixed

43 1.44227 4127.84 493259 Fine grained (SM/ 132 33 799.345 1451.97 203258 0 203258
ML)
Layer 1 - Mixed

44 144227 381214 520555 Fine grained (SM/ 132 33 722404 131221 181737 0 1817.37
ML)
Layer 1 - Mixed

45 1.44227 346427 549644 Fine grained (SM/ 132 33 6407 11638 1588.84 0 158884
ML)
Layer 1 - Mixed

46 1.44227 3081.08 581033 Fine grained (SM/ 132 33 554107 100651 1346.62 0 1346.62
ML)
Layer 1 - Mixed

47 1.44227 264672 61.5509 Fine grained (SM/ 132 33 46072 836.875 1085.41 0 108541
ML)

48 143418 212944 654295 Layer 2 - Silty 50 33 333518 605.818 855.884 0 855.884
Sand (SM)
Layer 1 - Mixed

49 152123 158334 70.1826 Fine grained (SM/ 132 33 241312 438332 471.711 0 471711
ML)
Layer 1 - Mixed

50 1.52123 598.058 76.8887 Fine grained (SM/ 132 33 982622 178.488 71.5858 0 715858
ML)

Global Minimum Query (spencer) - Safety Factor: 1.79127

Angle Base Base Effective

Slice Width Weight of Slice Base Basg Friction L L Normal Pore Normal

Number [ft] [Ibs] Base Material (S Angle SIS | ST Stress Pressure Stress

[psf] [psf] [psf] [psf]
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[degrees] [degrees] [psf] [psf]

1 148559 87.2959 -33394¢ |2ver4-clayand 247 25 226211 405205 339.271 0 339271
silt (CL/ML)

2 148550 255066 -31.2882 -2ver4:-Clayand 247 25 269.102 482.034 504.032 0 504.032
Silt (CL/ML)

3 148550 43549 29208 -@ver4-Clayand 247 25 312542 559.847 670.901 0 670901
silt (CL/ML)

4 148559 66822 -27.2085 -2Yer4-Clayand 247 25 367.536 658357 882.16 0 882.16
Silt (CL/ML)

5 148559 892331 -25225 over4-Clayand 247 25 416878 746741 10717 0 10717

' ' ' Silt (CL/ML) : : ' :

6 148559 110532 -232734 over4-Clayand 247 25 460.615 825.086 1239.71 0 123971
silt (CL/ML)

7 148550 130769  -21.35 -2ver4-Clayand 247 25 499478 8947 1389 0 1389

’ : : silt (CL/ML) : '

8 148559 149993 -194516 -oYer4-Clayand 247 25 534064 956.652 1521.85 0 152185
silt (CL/ML)

9 148550 168895 -17.5752 -2ver4-Clayand 247 25 56638 101454 164599 0 164599
Silt (CL/ML)

10 148559 1872.85 -15718 -over4-Clayand 247 25 596.181 1067.92 1760.47 0 176047
silt (CL/ML)

11 148559 204753 -13.8777 -2ver4:-Clayand 247 25 622.737 111549 1862.48 0 186248
Silt (CL/ML)

12 148550 221321 -12.0519 -2ver4:-Clayand 247 25 646322 1157.74 1953.08 0 1953.08
silt (CL/ML)

13 148550 237009 -10.2384 -2ver4:-Clayand 247 25 667.167 1195.08 2033.16 0 203316
silt (CL/ML)

14 148559 251833 -8.43523 over4-Clayand 247 25 685466 1227.85 2103.45 0 210345
silt (CL/ML)

15 148559 265808 -6.64046 -2Yer#-Clayand 247 25 701385 125637 2164.59 0 216459
silt (CL/ML)

16 148550 278943 -4.85223 -2ver4-Clayand 247 25 715057 1280.86 2217.13 0 221713
silt (CL/ML)

17 148559 291246 -3.06872 -oYer4-Clayand 247 25 726.613 1301.56 2261.52 0 226152
silt (CL/ML)

18 1.48550 302722 -128818 -2ver4:-Clayand 247 25 736.154 131865 2298.16 0 229816
Silt (CL/ML)

19 148559 313376 0491108 -oYer4-Clayand 247 25 743763 1332.28 2327.39 0 2327.39
silt (CL/ML)

20 148559 323206 227087 -2Yer4-clayand 247 25 749.518 134259 23495 0 23495
Silt (CL/ML)

21 148559 332212 405283 LAYer4-cClayand 247 25 753482 1349.69 2364.73 0 236473
silt (CL/ML)

22 148559 340389 583873 Lover4-clayand 247 25 755715 135369 23733 0 23733
Silt (CL/ML)

Layer 4 - Cl

23 148559 34773 7.3035 LAYer4-clayand 247 25 756257 1354.66 2375.39 0 237539
Silt (CL/ML)

24 148559 354226 042052 -2Yer4-Clayand 247 25 755.151 1352.68 2371.14 0 237114
silt (CL/ML)

Layer 4 - Cl

25 148550 350865 112381 -Yer4-Clayand 247 25 752427  1347.8 2360.66 0 2360.66
silt (CL/ML)

26 148559 364632 130582 -Yer4-Clayand 247 25 748101 1340.05 2344.06 0 2344.06
silt (CL/ML)

27 148559 368508 148917 L-2Yer4-clayand 247 25 742205 1329.49 2321.41 0 232141
silt (CL/ML)

28 148559 371473 16741 -Yer4-Clayand 247 25 734741 131612 2292.73 0 229273
silt (CL/ML)
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Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/SM)
Layer 3 - Sand
(SC/sm)
Layer 1 - Mixed
42 1.44227 4416.11 46.7407 Fine grained (SM/ 132 33 776.483 1390.89 1938.52 0 1938.52
ML)
Layer 1 - Mixed
43 1.44227 4127.84 49.3259 Fine grained (SM/ 132 33 703.361 125991 1736.83 0 1736.83
ML)
Layer 1 - Mixed
44 1.44227 3812.14 52.0555 Fine grained (SM/ 132 33 628.008 1124.93 1528.98 0 1528.98
ML)
Layer 1 - Mixed
45 1.44227 3464.27 54.9644 Fine grained (SM/ 132 33 550.277 985.694 1314.57 0 131457
ML)
Layer 1 - Mixed
46 1.44227 3081.08 58.1033 Fine grained (SM/ 132 33 47031 842.452 1094 0 1094
ML)
Layer 1 - Mixed
47 1.44227 2646.72 61.5509 Fine grained (SM/ 132 33 386.852 692.956 863.796 0 863.796
ML)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
49 1.52123 1583.34 70.1826 Fine grained (SM/ 132 33 202.819 363.304 356.178 0 356.178
ML)
Layer 1 - Mixed
50 1.52123 598.058 76.8887 Fine grained (SM/ 132 33 93.9967 168.373 56.0102 0 56.0102
ML)

29 1.48559 612091 18.6085 247 25 1101.84 1973.69 37029 0 37029

30 1.48559 8291.65 20.4968 247 25 142395 2550.67 4940.24 0 4940.24
31 1.48559 671255 22.4086 247 25 1175.34 210535 3985.24 0 3985.24
32 1.48559 6586.99 24.3471 247 25 113519 2033.44 3831.03 0 3831.03
33 1.48559 6450.54 26.3158 247 25 10941 1959.82 3673.15 0 3673.15
34 1.48559 6302.66 28.3187 247 25 1051.99 1884.4 3511.41 0 351141
35 1.48559 6142.71 30.36 247 25 1008.82 1807.07 3345.59 0 334559
36 1.48559 5969.92 32.445 247 25 964.534 1727.74 317545 0 3175.45
37 1.48559 5783.43 34.5794 247 25 919.046 1646.26 3000.73 0 3000.73
38 1.48559 5582.16 36.7703 247 25 872.292 1562.51 2821.11 0 282111
39 1.57881 5693.65 39.0989 50 39 1154.66 2068.31 249241 0 249241
40 1.57881 5426.95 41.5809 50 39 1062.7 1903.58 2288.98 0 2288.98

41 1.57881 5136.55 44.1626 50 39 968.854 1735.48 2081.39 0 2081.39

48 1.43418 2129.44  65.4295 50 33 267.685 479.496 661.366 0 661.366

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.81645
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Slice
Number

O 00 N O U1 B WN -

ua 0 b D P D PSS DPAEDPAEDPDWWWWWWWWWWRNNDNNNNNDNNNNNRRRRRRRPRLRRPR
= O O 00 N OO U A WINPFP O OOONODOULPD WNPRPRPROOOLONO O W NPRFERPRPOLOOLNO OV WNPER O

X
coordinate
[ft]
54.6472
56.1328
57.6184
59.104
60.5896
62.0751
63.5607
65.0463
66.5319
68.0175
69.5031
70.9887
72.4743
73.9599
75.4454
76.931
78.4166
79.9022
81.3878
82.8734
84.359
85.8446
87.3302
88.8157
90.3013
91.7869
93.2725
94,7581
96.2437
97.7293
99.2149
100.7
102.186
103.672
105.157
106.643
108.128
109.614
1111
112.678
114.257
115.836
117.278
118.721
120.163
121.605
123.047
124.49
125.924
127.445
128.966

Y Interslice
[ft] [Ibs]

89 0
88.0206 444,731
87.1178 1033.34
86.2866 1757.74
85.5228 26449

84.823 3663.98
84.184 4785.91
83.6033 5985.5
83.0786 7240.74
82.6081 8536.32
82.19 9857
81.8229 11186.5
81.5058 12510.3
81.2374 13815.3
81.0171 15089.5
80.8442 16322.2
80.7181 17503.6
80.6384 18624.7
80.605 19677.3
80.6178 20654
80.6767 21548
80.7819 22353.1
80.9338 23063.5
81.1329 23674.1
81.3796 24180.3
81.6748 24578
82.0193 24863.3
82.4144 25033.2
82.8612 25084.8
83.3614 24839.9
83.9168 24156.9
84.5294 23397.4
85.2016 22426.3
85.9363 21249
86.7369 19871.3
87.6071 18300.1
88.5515 16542.7
89.5755 14607.9
90.6857 12505.7
91.9687 10974.5
93.3695 9255.21
94.9028 7364.67
96.4355 5188.47
98.1138 2923.12
99.9636 596.602
102.021 -1752.7
104.338 -4076.82
107 -6304.18
110.137 -8512.93
114.358 -10139.5
120.889 0

Interslice
coordinate - Bottom Normal Force Shear Force Force Angle

[Ibs]

O O O OO O O O O 0O OO0 00O OO0 O0OO0DO0OO0OO0ODO0ODO0ODO0ODO0OO0ODO0ODO0ODO0ODO0OO0ODOLODODOOODOLOODOOODOLOOOOoOOoOOoOOoOoo

Interslice

[degrees]

O O O O O O O 0O 0O 000000 OO0 0000000000000 O0OO0ODOLODO0ODOOODOLOODOOODOLOOOOoOOoOOoOOoOoo
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Global Minimum Query (spencer) - Safety Factor: 1.79127
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Slice
Number

O 00 N O U1 B WIN -

G b D P DB DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
R O W o NO LD, WNPFPOOVUOLONOD UL WNPREFPRPOOOLNOULPMAE WNPREROOOLNOOPEWNRERO

X Y Interslice Interslice Interslice
coordinate coordinate - Bottom Normal Force Shear Force Force Angle

[ft] [ft] [Ibs] [Ibs] [degrees]
54.6472 89 0 0 0
56.1328 88.0206 669.206 206.283 17.1319
57.6184 87.1178 1525.09 470.108 17.1319
59.104 86.2866 2548.28 785.508 17.1319
60.5896 85.5228 3769.48 1161.94 17.1319
62.0751 84.823 5140.45 1584.55 17.132
63.5607 84.184 6618.68 2040.21 17.1319
65.0463 83.6033 8169.23 2518.17 17.1319
66.5319 83.0786 9763.17 3009.5 17.1319
68.0175 82.6081 11381.3 3508.29 17.1319
69.5031 82.19 13005.3 4008.9 17.132
70.9887 81.8229 14616.5 4505.54 17.1319
72.4743 81.5058 16198.6 4993.24 17.132
73.9599 81.2374 17737.9 5467.72 17.132
75.4454 81.0171 192223 5925.29 17.132
76.931 80.8442 20641.4 6362.71 17.1319
78.4166 80.7181 21986.1 6777.21 17.1319
79.9022 80.6384 232485 7166.34 17.1319
81.3878 80.605 24421.7 7528 17.1319
82.8734 80.6178 25499.9 7860.35 17.1319
84.359 80.6767 26477.9 8161.81 17.1319
85.8446 80.7819 27351.3 8431.04 17.1319
87.3302 80.9338 28116.3 8666.87 17.132
88.8157 81.1329 28770 8868.37 17.1319
90.3013 81.3796 29309.8 9034.75 17.1319
91.7869 81.6748 29733.7 9165.42 17.1319
93.2725 82.0193 30040.3 9259.93 17.1319
94,7581 82.4144 30228.7 9318.01 17.1319
96.2437 82.8612 30298.6 9339.55 17.1319
97.7293 83.3614 30087.5 9274.5 17.132
99.2149 83.9168 29463.4 9082.11 17.1319
100.7 84.5294 28766.6 8867.32 17.1319
102.186 85.2016 27875.9 8592.76 17.1319
103.672 85.9363 26800.6 8261.28 17.1319
105.157 86.7369 25550.3 7875.89 17.1319
106.643 87.6071 241354 7439.75 17.1319
108.128 88.5515 22566.9 6956.26 17.1319
109.614 89.5755 20856.7 6429.1 17.132
111.1 90.6857 19017.9 5862.28 17.1319
112.678 91.9687 17641.3 5437.94 17.1319
114.257 93.3695 16110.5 4966.08 17.132
115.836 94.9028 14446.1 4453.03 17.132
117.278 96.4355 12591.8 3881.44 17.132
118.721 98.1138 10687.9 3294.56 17.132
120.163 99.9636 8761.89 2700.86 17.132
121.605 102.021 6849.14 2111.25 17.1319
123.047 104.338 4991.98 1538.78 17.1319
124.49 107 3249.99 1001.81 17.1319
125.924 110.137 1558.35 480.363 17.132
127.445 114.358 362.036 111.598 17.132
128.966 120.889 0 0 0

6_AA_11389001_Option 1 Embedment Static.slim
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List Of Coordinates

Distributed Load

X Y
140.621 120.727
121 121
99.008 121.916
98.8482 121.923

External Boundary

X Y
0 60
121 60
193 60
220 64
220 68
220 92
220 96
220 107
220 110.388
220 119
193 120
121 121
99.008 121.916
97 122
97 113.676
97 110
97 107
97 104.068
73.014 94.5862
66.3689 91.9594
58 89
0 89
0 70
0 64

Material Boundary

X Y
73.014 94.5862
97 94.5862
99.008 94.5862
121 95
193 96
220 96

Material Boundary

6_AA_11389001_Option 1 Embedment Static.slim Leighton 7/29/2016, 6:01:40 PM
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97 107
99.008 107
121 107
193 107
220 107

Material Boundary

X Y
0 70
220 68

Material Boundary

X Y
0 64
220 64

Material Boundary

X Y
97 110
99.008 110
121 110
193 112
220 110.388

Material Boundary

X Y
58 89
97 90.2381
98.061 90.303
99.0444 90.303

121 91
193 93
220 92

Material Boundary

X Y
99.008 110
99.008 121.916

Material Boundary

X Y
99.008 107
99.008 110

6_AA_11389001_Option 1 Embedment Static.slim
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Material Boundary

X Y
97 94.5862
97 104.068

Material Boundary

X Y
99.008 94.5862
99.205 94.5862

Material Boundary

X Y
99.008 94.5862
99.008 107

Material Boundary

X Y

97 90.2381
97 91.051
97 94.5862

Material Boundary

X Y
99.008 94.5862
99.0375 91.1206
99.0444 90.303

Material Boundary

X Y
97 90.2381
97 84.021

99.0444 84.021
99.0444 90.303

6_AA_11389001_Option 1 Embedment Static.slim Leighton 7/29/2016, 6:01:40 PM
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STABILIZATION DESIGN
OPTION 1
Pile at top of slope

Minimum Pile depth EI. 84

angle of repose intersects pile at EI.104

angle of repose
Original Toe of Slope

| «0.211
Material Name Color U'(‘Ii;:;;g)m Strength Type Co(l:’ e;i)on (::;) Sv: ra:c: Ru :::::) Ai;:;;;”
Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 300 30 None | 0 0 0
Layer 2 - Silty Sand (SM) |:| 120 Mohr-Coulomb 50 36 None | O 0 0
Layer 3 - Sand (SC/SM) . 120 Mohr-Coulomb 90 40 None | O 0 0
Layer 4 - Clay and Silt (CL/ML) . 120 Mohr-Coulomb 390 32 None | 0 0 0
Layer 5 - Clean sand (SP-SW) D 120 Mohr-Coulomb 0 40 None 0 0 0
3600 psi concrete . 150 Mohr-Coulomb 14500 0 None | O 0 0
[ 100.00 Ibs/ft2

20 40 60 80 100 120 140 160 180 200 27
Project
Goleta Fire Station #10
(Aralysis Description A-A'" Seismic Analysis - Circular failure
Drawn By LD Scale 1:250 Company Leig hton
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l?O

1?0

| 14\.0 |

1%0

Safety Factor

0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750

6.000+

80 190 ‘

60

Stabilization Option 1

Piles at Top of Slope

Erosion to angle of repose
Minimum Embdement El. 84 ft.

Method Name

Min FS

Bishop simplified

1.643

Spencer

1.662

C
20

40

| C
60 80

C
100

H < 0.211

Material Name Color

Unit Weight
(Ibs/ft3)

Strength Type

Cohesion
(psf)

Phi
(deg)

Water
Surface

I*Iib

(deg)

Air Entry
(psf)

Layer 1 - Mixed Fine grained (SM/ML)

120

Mohr-Coulomb

300

30

None

0

0

Layer 2 - Silty Sand (SM)

120

Mohr-Coulomb

50

36

None

0

0

Layer 3 - Sand (SC/SM)

120

Mohr-Coulomb

90

20

None

0

0

Layer 4 - Clay and Silt (CL/ML)

120

Mohr-Coulomb

390

32

None

Layer 5 - Clean sand (SP-SW)

120

Mohr-Coulomb

0

40

None

O]\ E| O =

3600 psi concrete

150

Mohr-Coulomb

14500

None

C C
120 140

C
160
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Slide Analysis Information

Goleta Fire Station #10

Project Summary
File Name: 6a_AA_11389001_Option 1 Embedment Seismic
Slide Modeler Version: 7.018
Project Title: Goleta Fire Station #10
Analysis: A-A' Seismic Analysis - Circular failure
Author: LD
Company: Leighton
Date Created: 7/29/2016, 6:01:40 PM
Comments

Stabilization Option 1 - Pile at edge of slope
Peak strength, depth specific

General Settings

Units of Measurement:

Imperial Units

Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard
Maximum Material Properties: 20
Maximum Support Properties: 20
Analysis Options
Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Spencer
Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha<0.2: Yes
Create Interslice boundaries at intersections Yes
with water tables and piezos:
Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis

6a_AA 11389001 Option 1 Embedment Seismic.slim
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Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [Ibs/ft3]: 62.4
Use negative pore pressure cutoff: No
Advanced Groundwater Method: None

Random Numbers

Pseudo-random Seed: 10116

Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type: Circular
Search Method: Slope Search
Number of Surfaces: 5000

Upper Angle: Not Defined
Lower Angle: Not Defined

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic

Advanced seismic analysis: No
Staged pseudostatic analysis: No

Loading

Seismic Load Coefficient (Horizontal): 0.211

1 Distributed Load present

Distributed Load 1

Distribution: Constant

Magnitude [psf]: 100

Orientation: Normal to boundary
Material Properties

6a_AA 11389001 Option 1 Embedment Seismic.slim
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Propert Layer 1 - Mixed Fine  Layer 2 - Silty Layer 3 - Layer4 -Clay and Layer5 - Clean 3600 psi
perty grained (SM/ML) sand (SM)  Sand (SC/SM) Silt (CL/ML) sand (SP-SW)  concrete
@ O O (] 0 O
Mohr- Mohr- Mohr-
Strength Type Mohr-Coulomb Coulomb Coulomb Mohr-Coulomb Mohr-Coulomb Coulomb
Unit Weight [Ibs/ft3] 120 120 120 120 120 150
Cohesion [psf] 300 50 90 390 0 14500
Friction Angle [deg] 30 36 40 32 40 0
Water Surface None None None None None None
Ru Value 0 0 0 0 0 0
Unsat. Shear Strength Phi 0 0 0 0 0 0
b [deg]
Unsat. Shear Strength Air
Entry Value [psf] 0 0 0 0 0 0
Global Minimums
Method: bishop simplified
FS 1.643490
Center: 80.682, 146.188
Radius: 65.153

Left Slip Surface Endpoint:  49.466, 89.000
Right Slip Surface Endpoint: 140.655, 120.727

Resisting Moment:
Driving Moment:
Total Slice Area:

1.06977e+007 lb-ft
6.50913e+006 Ib-ft
1677.71 ft2

Surface Horizontal Width:  91.1889 ft

Surface Average Height:

Method: spencer

FS
Center:
Radius:

18.3982 ft

1.662490
77.910, 144.515
64.485

Left Slip Surface Endpoint:  45.103, 89.000
Right Slip Surface Endpoint: 137.862, 120.766

Resisting Moment:
Driving Moment:

1.07667e+007 lb-ft
6.47622e+006 Ib-ft

Resisting Horizontal Force: 148819 Ib

Driving Horizontal Force:
Total Slice Area:

Surface Horizontal Width:
Surface Average Height:

Valid / Invalid Surfaces

Method: bishop simplified

Number of Valid Surfaces:
Number of Invalid Surfaces:

89515.6 Ib
1669.94 ft2
92.7596 ft
18.0029 ft

3824
1176
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Error Codes:

Error Code -103 reported for 18 surfaces
Error Code -105 reported for 1 surface
Error Code -106 reported for 81 surfaces
Error Code -112 reported for 109 surfaces
Error Code -114 reported for 967 surfaces

Method: spencer

Number of Valid Surfaces: 3044
Number of Invalid Surfaces: 1956

Error Codes:

Error Code -103 reported for 18 surfaces
Error Code -105 reported for 1 surface
Error Code -106 reported for 81 surfaces
Error Code -108 reported for 494 surfaces
Error Code -111 reported for 286 surfaces
Error Code -112 reported for 109 surfaces
Error Code -114 reported for 967 surfaces

Error Codes

The following errors were encountered during the computation:

-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them.
This usually occurs when the slip surface extends past the bottom of the soil region, but may also occur on a benched slope
model with two sets of Slope Limits.

-105 = More than two surface / slope intersections with no valid slip surface.

-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This limitation is imposed to avoid
numerical errors which may result from too many slices, or too small a slip region.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the
driving force is very small (0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-112 =The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation.
This screens out some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces
with many high negative base angle slices in the passive zone.

-114 = Surface with Reverse Curvature.

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.64349

Angle Base Base Shear Shear Base Pore Effective
Slice Width Weight of Slice Base . Friction Normal Normal
. Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] psf] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
1 18206 104519 -27.7247 -2Yer4-clayand 390 32 323613 531.855 227.015 0 227.015
Silt (CL/ML)
2 18206 305734 -259297 -oYer4-Clayand 390 32 369214  606.8 346.952 0 346952
Silt (CL/ML)
3 18206 491651 -24.1621 oYer#4-Clayand 390 32 409.657 673.267 453.323 0 453323
Silt (CL/ML)
4 18206 662917 -224187 -Yer4-Clayand 390 32 445414 732.034 547.366 0 547.366
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Silt (CL/ML)

5 18206 827.023 -206060 -oYer4-Clayand 390 32 478567  786.52 634.564 0 634564
silt (CL/ML)

6 18206 1079 -189944 -ver4-Clayand 390 32 532.078 874.465 775.308 0 775.308
Silt (CL/ML)

7 18206 135138 -17.3093 -oYer4-Clayand 390 32 589.13 968229 925.362 0 925362
silt (CL/ML)

8 18206 161097 -15.6394 -oYer4-Clayand 390 32 641.86 1054.89 1064.05 0 1064.05
Silt (CL/ML)

9 18206 185814 -13.9831 over4-Clayand 390 32 690546 113491 1192.1 0 11921

' : ' Silt (CL/ML) : : ' :

10 18206 210179 -12338¢ -oYer#-Clayand 390 32 737388 1211.89 13153 0 13153
silt (CL/ML)

11 1.8206 234051 -10.7044 -2ver4-Clayand 390 32 782.143 128544 1433.01 0 143301
silt (CL/ML)

12 18206 2567.5 -9.07897 -oYer4-Clayand 390 32 823376 135321 1541.46 0 154146
silt (CL/ML)

13 1.8206 278292 -7.46088 -2Yer4:-Clayand 390 32 86124 141544 1641.05 0 164105
Silt (CL/ML)

14 18206 298532 -5.84g75 over4-Clayand 390 32 895527 147179 1731.22 0 1731.22
silt (CL/ML)

15 18206 317548 -424127 -2ver4:-Clayand 390 32 92651 152271 1812.71 0 181271
Silt (CL/ML)

16 18206 335443 -2.63712 -2ver4:-Clayand 390 32 954499 156871 1886.33 0 188633
silt (CL/ML)
Layer 4 - Clay and

17  1.8206 352223 -1.03505 _ 390 32 97958 1609.93 1952.3 0 19523
Silt (CL/ML)

18 18206 36789 056622 -oYer4-Clayand 390 32 1001.84 1646.51 2010.83 0 201083
silt (CL/ML)

19 18206 382445 2.16793 -oYer4-Clayand 390 32 102133 167854 2062.09 0  2062.09
silt (CL/ML)

20 18206 395885 377134 LAYer4-clayand 390 32 103811 1706.12 2106.23 0 210623
silt (CL/ML)

21 18206 408206 537771 -2Yer4-Clayand 390 32 1052.23 1729.33 214337 0 214337
silt (CL/ML)

22 18206 4194 698834 LAYer4-clayand 390 32 106372 174822 2173.61 0 217361
silt (CL/ML)

23 18206 429457 860454 -2Yer4-Clayand 390 32 1072.63 1762.85 2197.02 0 2197.02
silt (CL/ML)

24 18206 438364 102277 L2Yer4-clayand 390 32 107895 177325 2213.66 0 2213.66
Silt (CL/ML)

25 18206 446104 118592 L2Yer4-cClayand 390 32 108273 1779.45 222358 0 222358
silt (CL/ML)

26 18206 452657 135005 -2Yer4-clayand 390 32 108394 178145 2226.78 0 222678
Silt (CL/ML)

27 18206 986127 151532 LAYer4-clayand 390 32 2082.83 342311 4853.98 0 4853.98
Silt (CL/ML)

28 18206 876374 168189 -2Yer4-Clayand 390 32 188477  3097.6 4333.07 0 433307
silt (CL/ML)

29 18206 817318 184994 L2Yer4-cClayand 390 32 1759.03 2890.95 4002.36 0 400236
silt (CL/ML)

30 18206 801691 201965 -2Yer4-Clayand 390 32 171091 281187 38758 0 38758
silt (CL/ML)

31 18206 784718 219124 L2Yer4-clayand 390 32 1660.8 272951 3744 0 3744
silt (CL/ML)

32 18206 766352 236493 -2Yer4-Clayand 390 32 160865 26438 3606.83 0 3606.83
silt (CL/ML)
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33 18206 746539 254005 -2Yer4-Clayand 390 32 15544 2554.64 3464.14 0 3464.14
silt (CL/ML)

34 18206 725215 27.1959 -Yer4-Clayand 390 32 1497.99 246193 3315.78 0 331578
Silt (CL/ML)

35 18206 70231 200113 -2Yer4-Clayand 390 32 143935 236556 316155 0 316155
silt (CL/ML)

36 18206 67774 308594 L2Yer4-clayand 390 32 13784 226539 3001.26 0 300126
Silt (CL/ML)

37 1.99428 7120.76 32.8356 Layer(ss'cj;‘:ﬂ‘; 90 40 145179 2386.01 2736.28 0 273628

38 1.99428 6780.11 34.9492 Layeris'cfg&‘; 90 40 135827 223231 2553.11 0 2553.11

39 1.99428 6412.85 37.1189 Layerfs'cj::ﬂ‘; 90 40 126149 207325 2363.54 0 236354
Layer 1 - Mixed

40 167751 509399 39.1701 Fine grained (SM/ 300 30 999233 164223 232438 0 23248
ML)
Layer 1 - Mixed

41 167751 480445 41.1004 Fine grained (SM/ 300 30 937328 154049 21486 0 21486
ML)
Layer 1 - Mixed

42 167751 449453 43.0894 Fine grained (SM/ 300 30 872.85 143452 1965.04 0 1965.04
ML)
Layer 1 - Mixed

43 167751 41622 45.1453 Fine grained (SM/ 300 30 805.627 132404 1773.69 0 1773.69
ML)
Layer 1 - Mixed

44 167751 380497 47.2784 Fine grained (SM/ 300 30 735.477 120875 1574 0 1574
ML)
Layer 1 - Mixed

45 1.67751 341975 49.5015 Fine grained (SM/ 300 30 662.185 108829 1365.37 0 136537
ML)
Layer 1 - Mixed

46 167751 300256  51.831 Fine grained (SM/ 300 30 585501 962.265 1147.08 0 1147.08
ML)

47 238861 347524 54.8493 Layer2 - Silty 50 36 441434 725492 929.734 0 929.734
Sand (SM)
Layer 1 - Mixed

48 1.84442 197219 582136 Fine grained (SM/ 300 30 379.029  622.93 559.33 0 55933
ML)
Layer 1 - Mixed

49 184442 126199 614506 Fine grained (SM/ 300 30 278627  457.92 273525 0 273525
ML)
Layer 1 - Mixed

50 1.84442 442.001 650723 Fine grained (SM/ 300 30 171.758 282282 -30.688 0 -30.688
ML)

Global Minimum Query (spencer) - Safety Factor: 1.66249
Angle Base Base Effective
Slice Width Weight of Slice Base Basc:: Friction LI LI Normal Pore Normal
. Cohesion Stress  Strength Pressure

Number  [ft] [lbs] Base Material Angle Stress Stress

[degrees] [psf] [degrees] [psf] [psf] [psf] [psf] [psf]

1 1.84947 116761 -296365 -2Yer4-clayand 390 32 551273 916.486 842.556 0 842556
Silt (CL/ML)

2 1.84947 341559 -27.7626 -2ver4:-Clayand 390 32 622.538 103496 1032.16 0 103216
silt (CL/ML)

3 184947 54934 -259204 -oYer4-Clayand 390 32 676.616 112487 1176.03 0 1176.03
Silt (CL/ML)
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4 184947 74092 -24.1066 -2Y&r4-Clayand 390 32 717.687 119315 12853 0 12853
silt (CL/ML)
Layer 4 - Clay and

5 1.84947 917.002 -22.3182 M A 390 32 748658 124464 1367.7 0 13677

6 184947 10782 -205525 oYer4-Clayand 390 32 771601 1282.78 1428.74 0 142874
silt (CL/ML)

7 184947 122509 -18.8069 -2Yer4:-Clayand 390 32 788.041 131011 1472.48 0 147248
silt (CL/ML)

8 184947 143511 -17.0793 -oYer4-Clayand 390 32 824147 1370.14 1568.55 0 156855
silt (CL/ML)

9 1.84947 170105 -153676 -2Yer4:-Clayand 390 3) 874965 1454.62 1703.74 0 1703.74
Silt (CL/ML)

10 1.84947 195385 -13.6698 -oYer4-Clayand 390 32 918.087 152631 181847 0 181847
silt (CL/ML)

11 1.84947 219381 -11.9842 -2ver4:-Clayand 390 32 95458 158698 1915.56 0 191556
Silt (CL/ML)

12 1.84947 242684 -10.3091 -2ver4:-Clayand 390 32 986.839 1640.61 2001.39 0 200139
silt (CL/ML)

13 1.84947 2657.81 -8.428 -oYer4-Clayand 390 32 10166 1690.09 2080.58 0 2080.58
silt (CL/ML)

14 184947 287681 -6.983g7 -2ver4:-Clayand 390 32 104158 173161 2147.03 0 2147.03
silt (CL/ML)

15 1.84947 308376 -533081 -oYer4-Clayand 390 32 1062.18 176587 2201.86 0 220186
silt (CL/ML)

16 1.84947 327748 -3.68219 -2Yer4:-Clayand 390 32 107852 1793.03 224531 0 224531
silt (CL/ML)

17 1.84947 345798 -2.03663 -oYer4-Clayand 390 32 109092 1813.65 227831 0 227831
silt (CL/ML)

18 1.84947 3626.68 - Layerd-Clayand 390 32 110001 182875 2302.48 0 230248

' 0% 1392739 Silt (CL/ML) ' ' : :

19 1.84947 378361 125083 -oYer4-Clayand 390 32 1106 183872 231843 0 231843
silt (CL/ML)

20 1.84947 392874 289547 L2Yer4-clayand 390 32 1109.11 1843.88 2326.69 0 232669
Silt (CL/ML)

21 1.84947 406206 454241 L2Yer4-clayand 390 32 110949 184451 23277 0 23277
silt (CL/ML)

22 184947 418348 619317 -Yer4-Clayand 390 32 1107.28 1840.85 2321.84 0 232184
silt (CL/ML)

23 1.84947 429291 7.8491p L2Yer4-clayand 390 32 1102.62 1833.09 2309.43 0 230943
Silt (CL/ML)

24 184947 439023 951169 -2Yer4-Clayand 390 32 10956 1821.42 2290.75 0 2290.75
silt (CL/ML)

25 1.84947 447527 111824 L2Yer4-clayand 390 32 10863 180597 2266.03 0 2266.03
silt (CL/ML)

26 184947 4547.83 128628 -2Yer4-Clayand 390 32 107482 1786.88 2235.48 0 223548
silt (CL/ML)

27 1.84947 4607.68 145545 2Yer4-clayand 390 32 106121 176425 2199.26 0 2199.26
Silt (CL/ML)

28 184947 465454 162504 -2Yer4-Clayand 390 32 104552 173817 2157.52 0 215752
silt (CL/ML)

29 1.84947 103398 179791 L2Yer4-clayand 390 32 1969.7 32746 4616.33 0 461633
Silt (CL/ML)

30 1.84947 876562 19.7159 -Yer4-Clayand 390 32 1697.79 2822.56 3892.91 0 389291
silt (CL/ML)

31 1.84947 827805 214717 -2Yer4-clayand 390 32 158224 263045 3585.46 0 358546
Silt (CL/ML)

Layer 4 - Cl
32 1.84947 809205 232489 -2Yer4-Clayand 390 32 151583 252006 3408.81 0 340881
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Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 1 - Mixed
41 1.86331 5649.11 40.8856 Fine grained (SM/ 300 30 799.229 1328.71 1781.77 0 1781.77
ML)
Layer 1 - Mixed
42 1.86331 5262.4 43.1146 Fine grained (SM/ 300 30 734.031 1220.32 1594.04 0 1594.04
ML)
Layer 1 - Mixed
43 1.86331 4850.13 45.4283 Fine grained (SM/ 300 30 668.232 1110.93 1404.57 0 1404.57
ML)
Layer 1 - Mixed
44 1.86331 4402.81 47.8414 Fine grained (SM/ 300 30 601.497 999.982 121241 0 121241
ML)
Layer 1 - Mixed
45 1.86331 391539 50.3728 Fine grained (SM/ 300 30 533.806 887.447 1017.49 0 1017.49
ML)
Layer 1 - Mixed
46 1.86331 3381.11 53.048 Fine grained (SM/ 300 30 465.155 773.316 819.808 0 819.808
ML)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
48 1.75981 1902.76 59.5188 Fine grained (SM/ 300 30 313.37 520.974 382.739 0 382.739
ML)
Layer 1 - Mixed
49 1.75981 1220.83 62.7691 Fine grained (SM/ 300 30 245.776 408.6 188.101 0 188.101
ML)
Layer 1 - Mixed
50 1.75981 428.584 66.4338 Fine grained (SM/ 300 30 181.902 302.41 4.17423 0 4.17423
ML)

33 1.84947 7890.86 25.0502 390 32 144915 2409.2 3231.39 0 323139

34 1.84947 7673.81 26.8784 390 32 138211 2297.74 3053.02 0 3053.02
35 1.84947 7440.16 28.7367 390 32 1314.65 2185.6 2873.55 0 2873.55
36 1.84947 7189.01 30.6287 390 32 1246.73 2072.67 2692.83 0 2692.83
37 1.84947 6919.35 32.5585 390 32 1178.27 1958.87 2510.72 0 2510.72
38 1.8821 6744.15 34.5486 90 40 1218.83 2026.3 2307.59 0 2307.59
39 1.8821 6422.23 36.6055 90 40 112399 1868.62 2119.68 0 2119.68

40 1.8821 6076.25 38.7189 90 40 1029 1710.7 1931.48 0 193148

47 2.22361 3253.68 56.2013 50 36 311.625 518.074 644.25 0 644.25

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.64349
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Slice
Number

O 00 N O U1 B WN -

Gu b D P DB DS DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
= O O 00 N OO U A WINPFP O OUOONODO UM WNPRPROOOOLONO O WNNPRFERPRPOOOLNO OV WDNPE O

X
coordinate
[ft]
49.4656
51.2862
53.1068
549274
56.748
58.5686
60.3893
62.2099
64.0305
65.8511
67.6717
69.4923
71.3129
73.1335
74.9541
76.7747
78.5953
80.4159
82.2365
84.0571
85.8777
87.6983
89.5189
91.3395
93.1601
94.9807
96.8013
98.6219
100.442
102.263
104.084
105.904
107.725
109.545
111.366
113.187
115.007
117.002
118.996
120.99
122.668
124.345
126.023
127.7
129.378
131.055
132.733
135.121
136.966
138.81
140.655

Y Interslice
[ft] [Ibs]

89 0
88.0432 782.702
87.158 1695.65
86.3412 2705.93
85.5901 3785.87
84.9023 4916.71
84.2756 6140.95
83.7082 7450.44
83.1986 8818.19
82.7452 10220.3
82.347 11639.4
82.0028 13058.8
81.7119 14460.4
81.4735 15828.1
81.287 17147
81.1519 18403.8
81.0681 19587.2
81.0352 20686.7
81.0532 21693.2
81.1221 22598.4
81.2421 23395.1
81.4135 24076.8
81.6367 24638.1
81.9122 25074.1
82.2406 25380.9
82.6229 25555.3
83.0601 25594.9
83.5531 24902.4
84.1034 24084
84.7126 23107.5
85.3823 21918.9
86.1146 20529
86.9119 18949.4
87.7768 17192.8
88.7123 15272.8
89.7219 13204.6
90.8098 11004.6
92.0967 8859.58
93.4905 6563.5
94,9998 4143.62
96.3665 1560.75
97.8299 -1031.55
99.3991 -3605.61
101.085 -6128.95
102.902 -8562.98
104.866 -10861
107 -12965.4
110.392 -15804.4
113.369 -17190.7
116.759 -17874.3
120.727 0

Interslice
coordinate - Bottom Normal Force Shear Force Force Angle

[Ibs]

O O O OO OO 0O OO0 OO0 0000000000000 O0OO0ODO0ODO0ODO0ODO0OO0ODOLODOLODOOOLODOLODODOOODOLOOOOoOOoOOoOOoOoo

Interslice

[degrees]

O O O O O O 0O 0O 0O 000000 OO0 O0OO0 0000000000000 OLODO0ODOOODOLOODOOODOLOODOOoOOoOOoOOoOoo
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Global Minimum Query (spencer) - Safety Factor: 1.66249
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Slice
Number

O 00 N O U1 B WN -

Gu b D P DB DS DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
= O O 00 N OO U A WINPFP O OUOONODO UM WNPRPROOOOLONO O WNNPRFERPRPOOOLNO OV WDNPE O

X
coordinate
[ft]
45.1026
46.9521
48.8016
50.651
52.5005
54.35
56.1994
58.0489
59.8984
61.7479
63.5973
65.4468
67.2963
69.1457
70.9952
72.8447
74.6942
76.5436
78.3931
80.2426
82.092
83.9415
85.791
87.6405
89.4899
91.3394
93.1889
95.0383
96.8878
98.7373
100.587
102.436
104.286
106.135
107.985
109.834
111.684
113.533
115.415
117.297
119.179
121.043
122.906
124.769
126.633
128.496
130.359
132.583
134.343
136.102
137.862

Y Interslice Interslice Interslice
coordinate - Bottom Normal Force Shear Force Force Angle

[ft] [Ibs] [Ibs] [degrees]
89 0 0 0
87.9478 1884.26 891.307 25.3154
86.9742 3971.6 1878.67 25.3154
86.0754 6167.6 2917.44 25.3154
85.2478 8405.92 3976.23 25.3154
84.4886 10639.2 5032.64 25.3155
83.7952 12833.4 6070.55 25.3154
83.1653 14963.8 7078.3 25.3155
82.5971 17080.8 8079.66 25.3154
82.0887 19210.5 9087.09 25.3154
81.6389 21318.9 10084.4 25.3154
81.2463 23378.3 11058.6 25.3155
80.9099 25369.6 12000.5 25.3154
80.6288 27279.1 12903.7 25.3153
80.4023 29090.1 13760.4 25.3154
80.2297 30789.3 14564.2 25.3155
80.1107 32365.2 15309.6 25.3154
80.0449 33808.5 15992.4 25.3155
80.0322 351125 16609.2 25.3155
80.0726 36271.7 17157.5 25.3154
80.1661 37281.9 17635.4 25.3155
80.3131 38140.4 18041.5 25.3155
80.5138 38845.2 18374.8 25.3154
80.7687 393955 18635.1 25.3154
81.0786 39791.1 18822.3 25.3155
81.4442 40032.9 18936.7 25.3155
81.8665 40122.5 18979 25.3154
82.3467 40062.3 18950.6 25.3155
82.8861 398554 18852.7 25.3154
83.4863 38555.9 18238 25.3154
84.1491 37267.6 17628.6 25.3154
84.8766 35839.3 16952.9 25.3153
85.6711 34226.8 16190.2 25.3154
86.5355 32448.5 15349 25.3154
87.4729 30522.8 14438.1 25.3154
88.487 28469.2 13466.7 25.3154
89.5821 26308 124444 25.3154
90.763 24060.6 11381.3 25.3154
92.0588 21939.6 10378 25.3154
93.4569 19734.6 9334.98 25.3154
94.9657 17472.3 8264.86 25.3154
96.579 14891.6 7044.11 25.3154
98.3235 12369.2 5850.97 25.3154
100.215 9935.2 4699.62 25.3154
102.273 7632.42 3610.34 25.3154
104.523 5511.53 2607.11 25.3155
107 3633.97 1718.97 25.3155
110.322 1499.16 709.141 25.3153
113.312 503.897 238.357 25.3154
116.731 34.3155 16.2322 25.3155
120.766 0 0 0
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List Of Coordinates

Distributed Load

X
140.621
121
99.008
98.8482

Y
120.727
121
121.916
121.923

External Boundary

X

121
193
220
220
220
220
220
220
220
193
121
99.008
97

97

97

97

97
72.8674
65.75
58

0

0

0

Y

60

60

60

64

68

92

96

107
110.388
119

120

121
121.916
122
113.676
110

107
103.993
94.5862
91.7657
89

89

70

64

Material Boundary

X
72.8674
97
97.137
99.008
121
193
220

Y
94.5862
94.5862
94.5862
94.5862

95
96
96

Material Boundary
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97 107
99.008 107
121 107
193 107
220 107

Material Boundary

X Y
0 70
220 68

Material Boundary

X Y
0 64
220 64

Material Boundary

X Y
97 110
99.008 110
121 110
193 112
220 110.388

Material Boundary

X Y
58 89
97 90.2381
99.0444 90.303
121 91
193 93
220 92

Material Boundary

X Y
99.008 110
99.008 121.916

Material Boundary

X Y
99.008 107
99.008 110

Material Boundary
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X Y
97 94.5862
97 103.993

Material Boundary

X Y
99.008 94.5862
99.205 94.5862

Material Boundary

X Y
99.008 94.5862
99.008 95.058
99.008 103.993
99.008 107

Material Boundary

X Y

97 90.2381
97 93.618
97 94.5862

Material Boundary

X Y
99.008 94.5862
99.008 93.618

99.0444 90.303

Material Boundary

X Y
97 90.2381
97 84.053

99.0444 84.053
99.0444 90.303

Material Boundary

X Y
97 93.618
99.008 93.618

Material Boundary

X Y
97 93.618
97.137 94.5862
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Material Boundary

X

Y
97 103.993

99.008 103.993
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o

1 o - R .
7 . Unit Weight Cohesion| Phi | Water Phi b | Air Entry
B Material Name Color (Ibs/ft3) Strength Type (osf) | (deg) | Surface Ru (deg)| (psh)
7 - . . . . Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 132 33 None | 0 0 0
N Stabilization Option 3 Piles at property line
1 Extended to Existing ground surface El. 122 \Load 1 =100 psf Traffic Load Layer 2 - Silty Sand (SM) ] 120 Mohr-Coulomb | 50 33 | Nome | 0| O 0
] Minimum pile embedment El. 84 Layer 3 - Sand (SC/SM) ] 120 Mohr-Coulomb 50 39 | None | 0| O 0

o

Si Layer 4 - Clay and Silt (CL/ML) . 120 Mohr-Coulomb 247 25 None | 0 0 0
: Engineered Backfill D 125 Mohr-Coulomb 0 34 None 0 0 0
- 3600psi Concrete B 150 Mohr-Coulomb | 14500 | 0 | None |0 | 0 0
8 Layer 5 - Clean sand (SP-SW) [] 120 Mohr-Coulomb 0 39 | None | 0| 0 0

o

S

—
: - — Property Boundary Location
N 5122rgerli§glrll;/jlrttla?rr:oisessumes UPRR (approximate) 100.00 Ibs/ft2 100.00 lbs/ft2
] toe of slope to property line.

o

-

—

Current toe of slope

o

S

=1

Concrete Shear Strength based
Ve=2* sqgrt(f'c)*0.85

24 inch pile
f'c=3,600psi

D C D D D C
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Safety Factor
0.000

0.250
0.500 — - - - - Material Name Color
0.750 Stabilization Option 3 Pile at Property Line
1.000 Complete removal toe of slope Layer 1 - Mixed Fine grained (SM/ML)
1.250 Minimum Pile Embedment EI.84 Layer 2 - Silty Sand (SM)

1.500
1.750 Layer 3 - Sand (SC/SM)

15‘30

Unit Weight Cohesion | Phi | Water Phi b | Air Entry
(Ibs/ft3) Strength Type (psf) | (deg) | Surface (deg) | (psf)

120 Mohr-Coulomb 132 33 None | O 0 0

120 Mohr-Coulomb 50 33 None | O 0 0

1?0

120 Mohr-Coulomb 50 39 None | O 0 0

2.000 Layer 4 - Clay and Silt (CL/ML)

2.2
2. 588 Method Name Min FS Engineered Backfill

120 Mohr-Coulomb 247 25 None | O 0 0

125 Mohr-Coulomb 0 34 None | O 0 0

2.750 Bishop simplified 1.515 3600psi Concrete
3.000 Spencer 1.498
3.250

3.500 -
3.750 property line

4.000 (approximate)

4.250

4.500
4.750 Design Conditions assumes UPRR

5.000 removal of Toe of Slope

5.250
5.500
5.750
6.000+

150 Mohr-Coulomb 14500 0 None | O 0 0

L] 3| O B3

Layer 5 - Clean sand (SP-SW) 120 Mohr-Coulomb 0 39 None | O 0 0

11‘10

100.00 Ibs/ft2

100.00 Ibs/ft2

12‘0

80 1?0

60

C C C C C C C C C C C
0 20 40 60 80 100 120 140 160 180 200
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Project Summary

Slide Analysis Information

Goleta Fire Station #10

File Name: 7_AA__11389001_Option3 Static

Slide Modeler Version: 7.018

Project Title: Goleta Fire Station #10
Analysis: A-A' Static Analysis - Circular failure, Stabilized condition
Author: LD
Company: Leighton
Date Created: 7/29/2016, 6:01:40 PM
Comments

Final condition - Ultimate strength
Backfill/traffic loads under static condition

General Settings

Units of Measurement:

Imperial Units

Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard
Maximum Material Properties: 20
Maximum Support Properties: 20
Analysis Options
Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Spencer
Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha<0.2: Yes
Create Interslice boundaries at intersections Yes
with water tables and piezos:
Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis

7_AA__11389001_Option3 Static.slim

Leighton 7/29/2016, 6:01:40 PM
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Groundwater Method:

Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: No
Advanced Groundwater Method: None

Random Numbers

Pseudo-random Seed:

10116
Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type:
Search Method:

Number of Surfaces:

Upper Angle:
Lower Angle:

Composite Surfaces:

Reverse Curvature:

Minimum Elevation:

Minimum Depth:
Minimum Area:
Minimum Weight:

Seismic

Circular
Slope Search
10000

Not Defined
Not Defined
Disabled
Invalid Surfaces
Not Defined
Not Defined
Not Defined
Not Defined

Advanced seismic analysis: No
Staged pseudostatic analysis: No

Loading

1 Distributed Load present

Distributed Load 1
Distribution: Constant
Magnitude [psf]: 100
Orientation: Normal to boundary

Material Properties

Water Surfaces

7_AA__11389001_Option3 Static.slim

Leighton 7/29/2016, 6:01:40 PM
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Left Slip Surface Endpoint:
Right Slip Surface Endpoint:

Resisting Moment:
Driving Moment:

51.320, 89.000
116.382,121.000
3.82276e+006 Ib-ft
2.52272e+006 Ib-ft

Total Slice Area: 1102.59 ft2
Surface Horizontal Width:  65.0623 ft
Surface Average Height: 16.9468 ft
Method: spencer
FS 1.497940
Center: 74.202, 124.619
Radius: 42.336

Left Slip Surface Endpoint:
Right Slip Surface Endpoint:

Resisting Moment:
Driving Moment:

51.320, 89.000
116.382,121.000
3.77889e+006 Ib-ft
2.52272e+006 Ib-ft

Resisting Horizontal Force: 73858.7 Ib
Driving Horizontal Force: 49306.7 |Ib
Total Slice Area: 1102.59 ft2
Surface Horizontal Width:  65.0623 ft
Surface Average Height: 16.9468 ft

Propert Layer 1 - Mixed Fine SL"atye;azn;i ;::2253 C-/ Layer4 -Clay Engineered 3600psi Layer5 - Clean
perty grained (SM/ML) 4 and Silt (CL/ML) Backfill Concrete sand (SP-SW)
(Sm) SM)
I O @D B O0E O
Mohr- Mohr- Mohr- Mohr-
Strength Type Mohr-Coulomb Coulomb Coulomb Mohr-Coulomb Coulomb  Coulomb Mohr-Coulomb
Unit Weight [lbs/ft3] 120 120 120 120 125 150 120
Cohesion [psf] 132 50 50 247 0 14500 0
Friction Angle [deg] 33 33 39 25 34 0 39
Water Surface None None None None None None None
Ru Value 0 0 0 0 0 0 0
Unsat. Shear Strength
Phi b [deg] 0 0 0 0 0 0 0
Unsat. Shear Strength
Air Entry Value [psf] 0 0 0 0 0 0 0
Global Minimums
Method: bishop simplified
FS 1.515340
Center: 74.202, 124.619
Radius: 42.336

Valid / Invalid Surfaces

Method: bishop simplified

7_AA__11389001_Option3 Static.slim Leighton 7/29/2016, 6:01:40 PM
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1491
8509

Number of Valid Surfaces:
Number of Invalid Surfaces:

Error Codes:

Error Code -103 reported for 665 surfaces
Error Code -105 reported for 1 surface
Error Code -107 reported for 1 surface
Error Code -112 reported for 1 surface
Error Code -114 reported for 7672 surfaces
Error Code -118 reported for 169 surfaces

Method: spencer

1444
8556

Number of Valid Surfaces:
Number of Invalid Surfaces:

Error Codes:

Error Code -103 reported for 665 surfaces
Error Code -105 reported for 1 surface
Error Code -107 reported for 1 surface
Error Code -108 reported for 31 surfaces
Error Code -111 reported for 16 surfaces
Error Code -112 reported for 1 surface
Error Code -114 reported for 7672 surfaces
Error Code -118 reported for 169 surfaces

Error Codes

The following errors were encountered during the computation:

-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them.
This usually occurs when the slip surface extends past the bottom of the soil region, but may also occur on a benched slope

model with two sets of Slope Limits.
-105 = More than two surface / slope intersections with no valid slip surface.

-107 =Total driving moment or total driving force is negative. This will occur if the wrong failure direction is specified, or if high

external or anchor loads are applied against the failure direction.

-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the

driving force is very small (0.1 is an arbitrary number).
-111 = safety factor equation did not converge

-112 =The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration of the safety factor calculation.
This screens out some slip surfaces which may not be valid in the context of the analysis, in particular, deep seated slip surfaces

with many high negative base angle slices in the passive zone.
-114 = Surface with Reverse Curvature.
-118 = Surface does not pass through the search focus

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.51534

Angle Base Base Shear Shear Base re Effective
Slice Width Weight of Slice Base . Friction Normal Normal
. Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] [psf] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
1 132398 64.8658 -31.663g |2Yer4-clayand 247 25 219.749 332.995 184.416 0 184416
Silt (CL/ML)

7_AA__11389001_Option3 Static.slim
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2 132308 189433 -205800 -oYer#-Clayand 247 25 250.804 380.054 285.334 0 285334
silt (CL/ML)

3 132398 303979 -27.5402 -2ver4-Clayand 247 25 27827 421674 374589 0 374589
Silt (CL/ML)

4 132398 409.072 -255367 -Yer4-Clayand 247 25 302.52 458421 453.393 0 453.393
silt (CL/ML)

5 132398 505197 -235663 -2Yer4:-Clayand 247 25 323.856 490.752 522.728 0 522728
silt (CL/ML)

6 132398 592768 -21.625 over4-Clayand 247 25 342527 519.045 583.401 0 583.401
silt (CL/ML)

7 132398 672141 -19.7005 -2ver4-Clayand 247 25 358738  543.61 636.082 0 636.082
Silt (CL/ML)

8 132398 743621 -17.8167 -2ver4-Clayand 247 25 372662 564.71 681.332 0 681332
silt (CL/ML)

9 132398 80747 -15943g -2ver4-Clayand 247 25 384.446 582.567 719.626 0 719.626
Silt (CL/ML)

10 132398 863912 -14.0882 -2Yer4:-Clayand 247 25 394214 597369 751.372 0 751372
silt (CL/ML)

11 132398 913.138 -122477 -o¥er4-Clayand 247 25 402.073 609.278 776.903 0 776.903
silt (CL/ML)

12 132398 955311 -104199 -oYer4-Clayand 247 25 408114 618.431 796.536 0 796.536
silt (CL/ML)

13 132398 990563 -8.60276 -oYer4-Clayand 247 25 412416  624.95 810.518 0 810518
silt (CL/ML)

14 132398 101901 -6.79432 -2ver4-Clayand 247 25 415046 628.936 819.062 0 819.062
silt (CL/ML)

15 132398 104072 -4.99266 -2Yer#-Clayand 247 25 416.066 630.481 822.379 0 822379
silt (CL/ML)

16 132398 105579 -3.19595 -2ver4-Clayand 247 25 415524  629.66 820.615 0 820615
Silt (CL/ML)

17 132398 106423 -1.40237 -oYer4-Clayand 247 25 413466 626.541 813.931 0 813.931
silt (CL/ML)

18 132398 1066.09 0380821 -2ver4:-Clayand 247 25 409.928  621.18 802.434 0 802.434
Silt (CL/ML)

19 132398 106137 2.1824 -2ver4:-Clayand 247 25 404942 613.625 786.232 0 786232
silt (CL/ML)

20 132398 105005 3.97712 -2Yer4-Clayand 247 25 398536 603.918 765.415 0 765415
silt (CL/ML)
Layer 4 - Clay and

21 132398 10321 5.77576 M A 247 25 390731 592.091 740.05 0 740.05

22 132398 1007.46 7.58014 -2Yer4-Clayand 247 25 381546 578172  710.2 0 7102
silt (CL/ML)

23 132398 976060 939212 L2Yer4-clayand 247 25 370993  562.18 675.906 0 675.906
silt (CL/ML)

24 132398 555168 112136 -2Yer4-Clayand 247 25 1369.84 207577 3921.81 0 392181
silt (CL/ML)

25 132398 716045 130467 "2Yer4-clayand 247 25 170734  2587.2 501858 0 501858
Silt (CL/ML)

26 132398 599396 14,8035 -2Yer4-Clayand 247 25 146694 222292 4237.38 0 4237.38
silt (CL/ML)

27 132398 592905 167563 -2Yer4-clayand 247 25 143864 2180.03 414539 0 414539
Silt (CL/ML)

28 132398 585665 186375 -Y&r4-Clayand 247 25 140889 213495 4048.72 0 404872
silt (CL/ML)

29 132398 577651 205399 L2Yer4-clayand 247 25 1377.66 2087.62 3947.21 0 3947.21
Silt (CL/ML)

Layer 4 - Cl
30 132398 568835 224662 Y& 4-Clayand 247 25 134488 2037.95 3840.69 0 384069

7_AA__11389001_Option3 Static.slim Leighton 7/29/2016, 6:01:40 PM



SLIDEINTERPRET 7.018

Goleta Fire Station #10: Page 6 of 14

silt (CL/ML)

31 132398 5501.84 244197 -2Yer4-Clayand 247 25 131049 1985.84 3728.96 0 372896
Silt (CL/ML)

32 132398 548661 26404 -Yer4-Clayand 247 25 127443 19312 361177 0 361177
silt (CL/ML)

33 132398 53722 284231 -Yer4-Clayand 247 25 123661 1873.88 3488.86 0 348886
Silt (CL/ML)

34 132398 524811 304815 L2Yer4-Clayand 247 25 119693 181375 3359.91 0 335991
Silt (CL/ML)

35 132398 511372 325845 -Yer4-Clayand 247 25 115528 1750.64 3224.57 0 322457
Silt (CL/ML)

36 132398 49683 347382 |over4-cClayand 247 25 111153 168434 3082.39 0 308239
Silt (CL/ML)

37 1.29443 470547 36.9242 Layeris'cj;'\’/l‘; 50 39 144799 21942 2647.87 0 2647.87

38 1.29443 454305 39.1495 Layer(as';;r\‘/l‘; 50 39 13675 2072.23 2497.25 0 249725

39 129443 43675 41.4478 Layeris'cfg&‘; 50 39 128402 194573 2341.03 0 234103

40 1.29443 418063 43.8307 Layer(ss'cj;‘:ﬂ‘; 50 39 119817 1815.63 2180.37 0 218037
Layer 1 - Mixed

41 121938 375418 462381 Fine grained (SM/ 132 33 100155 1517.69 2133.77 0 213377
ML)
Layer 1 - Mixed

42 121938 355955  48.681 Fine grained (SM/ 132 33 92863 1407.19 1963.62 0 1963.62
ML)
Layer 1 - Mixed

43 121938 334691 512492 Fine grained (SM/ 132 33 851782 1290.74 178431 0 178431
ML)
Layer 1 - Mixed

44 121938 31131 53.9705 Fine grained (SM/ 132 33 770454  1167.5 1594.54 0 1594.54
ML)
Layer 1 - Mixed

45 1.21938 285367 56.8839 Fine grained (SM/ 132 33 683912 103636 1392.59 0 139259
ML)
Layer 1 - Mixed

46 121938 2562.08 60.0473 Fine grained (SM/ 132 33 591.133 895767 1176.1 0 11761
ML)
Layer 1 - Mixed

47 121938 222791 635532 Fine grained (SM/ 132 33 490.611 743.443 941.541 0 941541
ML)
Layer 2 - Sil

48 1.23636 185454 67.6025 ayer 2 - Silty 50 33 352456  534.09 745.435 0 745.435
Sand (SM)
Layer 1 - Mixed

49 122464 132998 72.5657 Fine grained (SM/ 132 33 251.898 381711 384.52 0 38452
ML)
Layer 1 - Mixed

50 1.22464 521.723 80.2142 Fine grained (SM/ 132 33 897374 135.983 6.13268 0 6.13268
ML)
Global Minimum Query (spencer) - Safety Factor: 1.49794

Angle Base Base Effective

Slice Width Weight of Slice Base Bast:: Friction LI LI Normal Pore Normal

. Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] [psf] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
1 132398 648658 -31.6638 -over4-clavand 247 25 293673 439.904 413.685 0 413.685
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Silt (CL/ML)

2 132398 189433 -205800 -oYer4-Clayand 247 25 336.808 504518 552.249 0 552.249
silt (CL/ML)

3 132398 303979 -27.5402 -2ver4-Clayand 247 25 371.835 556.986 664.767 0 664.767
Silt (CL/ML)

4 132398 400072 -255367 -Yer4-Clayand 247 25 400367 599.725 756.425 0 756.425
silt (CL/ML)

5 132398 505197 -23.5663 -oYer4-Clayand 247 25 423568 634.479 830.954 0 830954
Silt (CL/ML)

6 132398 592768 -21.625 oYer4-Clayand 247 25 4423 662539 891.125 0 891.125

' ' ' Silt (CL/ML) ' : : :

7 132398 672.141 -197095 -2Yer#-Clayand 247 25 457217 684.884 939.047 0 939.047
silt (CL/ML)

8 132398 743621 -17.8167 -2ver4-Clayand 247 25 468.825 702272 976331 0 976331
silt (CL/ML)

9 132398 807.47 -15043g -oYer4-Clayand 247 25 477521 715.298 1004.27 0 100427
silt (CL/ML)

10 132398 863912 -14.0882 -2Yer4:-Clayand 247 25 483.625 724.441 1023.88 0 1023.88
Silt (CL/ML)

11 132398 913.138 -122477 -over4-Clayand 247 25 487393 730.086 1035.98 0 103598
silt (CL/ML)

12 132398 955311 -10.4109 -2ver4-Clayand 247 25 489.04 732552 104127 0 104127
Silt (CL/ML)

13 132398 990563 -8.60276 -oYer4-Clayand 247 25 488739 732.102 10403 0 10403
silt (CL/ML)

14 132398 101901 -6.79432 -2ver4:-Clayand 247 25 486.64 728.958 1033.56 0 103356
Silt (CL/ML)

15 132398 104072 -4.99266 -2Yer4:-Clayand 247 25 482.868 723.308 1021.44 0 102144
silt (CL/ML)

16 132398 105579 -3.19595 -2Yer4-Clayand 247 25 47753 715311 10043 0 10043
silt (CL/ML)

17 132398 106423 -140237 -2ver4-Clayand 247 25 470716 705.105 982.41 0 98241
silt (CL/ML)

18 132398 1066.09 0389821 -oYer#-Clayand 247 25 462508 692.809 956.043 0 956.043
silt (CL/ML)

19 132398 106137 2.1824 -2ver4-Clayand 247 25 452973 678.526 925.408 0 925.408
Silt (CL/ML)

20 132398 105005 3.97712 -2Yer4-Clayand 247 25 442173 662348 890.719 0 890.719
silt (CL/ML)

21 132398 10321 577576 L2Yer4-clayand 247 25 430159 644352 852.123 0 852.123
Silt (CL/ML)

22 132398 1007.46 7.58014 L2Yer4-cClayand 247 25 41698 624.611 809.792 0 809.792
silt (CL/ML)

23 132398 976060 939212 L2Yer4-clayand 247 25 402.678 603.187 763.848 0 763.848
Silt (CL/ML)

24 132398 555168 112136 -2Yer4-cClayand 247 25 1447.08 2167.64 4118.84 0 411884
Silt (CL/ML)

25 132398 716045 130467 -2Yer4-Clayand 247 25 17823 2669.78 5195.67 0 519567
silt (CL/ML)

Layer 4 - Cl

26 132398 599396 14.8035 -Yer4-Clayand 247 25 1517.58 227325 434531 0 434531
silt (CL/ML)

27 132398 592905 167563 -2Yer4-Clayand 247 25 1473.64 2207.42 4204.14 0 420414
silt (CL/ML)

28 132398 585665 186375 L-2Yer4-clayand 247 25 1429.08 2140.68 4061.01 0 4061.01
silt (CL/ML)

29 132398 577651 205309 -Yer4-Clayand 247 25 1383.85 2072.93 3915.72 0 3915.72
silt (CL/ML)

7_AA__11389001_Option3 Static.slim Leighton 7/29/2016, 6:01:40 PM
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Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/sm)
Layer 1 - Mixed
41 1.21938 3754.18 46.2381 Fine grained (SM/ 132 33 902.279 1351.56 1877.96 0 1877.96
ML)
Layer 1 - Mixed
42 1.21938 3559.55 48.681 Fine grained (SM/ 132 33 826.388 1237.88 17029 0 1702.9
ML)
Layer 1 - Mixed
43 1.21938 334691 51.2492 Fine grained (SM/ 132 33 748433 1121.11 1523.09 0 1523.09
ML)
Layer 1 - Mixed
44 1.21938 3113.1 53.9705 Fine grained (SM/ 132 33 668.144 1000.84 13379 0 1337.9
ML)
Layer 1 - Mixed
45 1.21938 2853.67 56.8839 Fine grained (SM/ 132 33 585.172 876.552 1146.51 0 1146.51
ML)
Layer 1 - Mixed
46 1.21938 2562.08 60.0473 Fine grained (SM/ 132 33 499.053 747.552 947.866 0 947.866
ML)
Layer 1 - Mixed
47 1.21938 222791 63.5532 Fine grained (SM/ 132 33 409.135 612.86 740.458 0 740.458
ML)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
49 1.22464 1329.98 72.5657 Fine grained (SM/ 132 33 210.992 316.053 283.417 0 283.417
ML)
Layer 1 - Mixed
50 1.22464 521.723 80.2142 Fine grained (SM/ 132 33 92,7178 138.886 10.6031 0 10.6031
ML)

30 1.32398 568835 22.4662 247 25 1337.89 2004.08 3768.08 0 3768.08

31 1.32398 5591.84 24.4197 247 25 1291.13 1934.04 3617.86 0 3617.86
32 1.32398 5486.61 26.404 247 25 12435 1862.69 3464.86 0 3464.86
33 1.32398 5372.2 28.4231 247 25 119494 1789.95 3308.85 0 3308.85
34 1.32398 5248.11 30.4815 247 25 114536 1715.68 3149.6 0 3149.6
35 1.32398 5113.72 32.5845 247 25 1094.69 1639.78 2986.83 0 2986.83
36 1.32398 49683 34.7382 247 25 1042.84 1562.11 2820.25 0 2820.25
37 1.29443 4705.47 36.9242 50 39 139461 2089.04 2518 0 2518
38 1.29443 4543.05 39.1495 50 39 1300.73 1948.42 2344.35 0 234435
39 1.29443 43675 41.4478 50 39 1205.72 1806.09 2168.59 0 2168.59

40 1.29443 4180.63 43.8307 50 39 1110.2 1663.01 1991.9 0 1991.9

48 1.23636 1854.54 67.6025 50 33 277.242 415.292 562.501 0 562.501

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.51534

7_AA__11389001_Option3 Static.slim Leighton 7/29/2016, 6:01:40 PM
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Slice
Number

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

Interslice

[Ibs]

Interslice

[degrees]

X Y Interslice
coordinate coordinate - Bottom Normal Force Shear Force Force Angle
[ft] [ft] [Ibs]
51.3201 89 0
52.6441 88.1834 441.304
53.968 87.4319 987.548
55.292 86.7415 1614.3
56.616 86.109 2301.32
57.94 85.5315 3031.64
59.264 85.0066 3791
60.5879 84.5323 4567.29
61.9119 84.1068 5350.22
63.2359 83.7285 6131.02
64.5599 83.3963 6902.2
65.8839 83.1089 7657.42
67.2078 82.8654 8391.27
68.5318 82.6651 9099.22
69.8558 82.5073 9777.51
71.1798 82.3917 10423.1
72.5038 82.3178 11033.5
73.8277 82.2853 11606.8
75.1517 82.2944 12141.9
76.4757 82.3448 12638
77.7997 82.4369 13094.8
79.1237 82.5708 13512.6
80.4476 82.747 13892.2
81.7716 82.966 14235
83.0956 83.2284 15017.8
84.4196 83.5352 15736.9
85.7435 83.8874 16185.5
87.0675 84.286 16436.3
88.3915 84.7325 16492.3
89.7155 85.2286 16356.8
91.0395 85.7761 16033.2
92.3634 86.3772 155253
93.6874 87.0346 14837.2
95.0114 87.7511 13973.2
96.3354 88.5305 12938.3
97.6594 89.3767 11738
98.9833 90.2947 10378.6
100.278 91.2675 9675.79
101.572 92.3213 8812.92
102.867 93.4644 7797.65
104.161 94.707 6637.97
105.38 95.9803 5141.47
106.6 97.3674 3549.28
107.819 98.8866 1876.28
109.039 100.563 141.764
110.258 102.433 -1628.21
111.477 104.549 -3396.65
112.697 107 -5106.96
113.933 110 -6907.83
115.158 1139 -8099.08
116.382 121 0

O O O OO O 0O 0O OO0 OO0 000 OO0 0000000000 O0ODO0ODO0ODO0OO0ODOLODOLODOOOLODOLOODOOODOLOOOOoOOoOOoOOoOoo

O O O O O O 0O 0O 0O 0000000000000 O0ODO0ODO0OO0OO0ODO0ODO0ODO0ODO0OO0ODOLODO0ODOOOLODOLOODOOOLODOLOODOOoOOoOOoOOoOOoo
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Global Minimum Query (spencer) - Safety Factor: 1.49794

7_AA__11389001_Option3 Static.slim Leighton 7/29/2016, 6:01:40 PM
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Slice
Number

X Y Interslice Interslice Interslice
coordinate coordinate - Bottom Normal Force Shear Force Force Angle

[ft] [ft] [Ibs] [Ibs] [degrees]
51.3201 89 0 0 0
52.6441 88.1834 726.859 245.458 18.6597
53.968 87.4319 1588.11 536.299 18.6596
55.292 86.7415 2539.68 857.642 18.6597
56.616 86.109 3548.57 1198.34 18.6597
57.94 85.5315 4589.6 1549.89 18.6596
59.264 85.0066 5643.29 1905.72 18.6597
60.5879 84.5323 6694.41 2260.68 18.6597
61.9119 84.1068 7730.96 2610.72 18.6597
63.2359 83.7285 8743.45 2952.64 18.6597
64.5599 83.3963 9724.37 3283.89 18.6597
65.8839 83.1089 10667.8 3602.5 18.6597
67.2078 82.8654 11569.2 3906.9 18.6597
68.5318 82.6651 12425.1 4195.92 18.6597
69.8558 82.5073 13232.9 4468.7 18.6596
71.1798 82.3917 13990.7 4724.62 18.6597
72.5038 82.3178 14697.6 4963.34 18.6597
73.8277 82.2853 15353.1 5184.68 18.6596
75.1517 82.2944 15957.2 5388.7 18.6597
76.4757 82.3448 16510.6 5575.58 18.6597
77.7997 82.4369 17014.4 5745.72 18.6597
79.1237 82.5708 17470.2 5899.63 18.6597
80.4476 82.747 17879.9 6038 18.6597
81.7716 82.966 18246.1 6161.67 18.6597
83.0956 83.2284 19082.1 6443.98 18.6597
84.4196 83.5352 19849.3 6703.06 18.6597
85.7435 83.8874 20329.8 6865.31 18.6597
87.0675 84.286 20606.2 6958.65 18.6597
88.3915 84.7325 20686.1 6985.63 18.6597
89.7155 85.2286 20577 6948.79 18.6597
91.0395 85.7761 20286.5 6850.68 18.6596
92.3634 86.3772 19822.2 6693.89 18.6597
93.6874 87.0346 19192 6481.07 18.6596
95.0114 87.7511 18404 6214.99 18.6597
96.3354 88.5305 17466.9 5898.54 18.6597
97.6594 89.3767 16389.7 5534.76 18.6597
98.9833 90.2947 15182.1 5126.95 18.6597
100.278 91.2675 14539.1 4909.81 18.6597
101.572 92.3213 137534 4644.47 18.6596
102.867 93.4644 12836.1 4334.72 18.6597
104.161 94.707 11798.9 3984.45 18.6597
105.38 95.9803 10508.7 3548.76 18.6597
106.6 97.3674 9154.99 3091.61 18.6597
107.819 98.8866 7754.2 2618.57 18.6597
109.039 100.563 6326.43 2136.42 18.6597
110.258 102.433 4897.17 1653.76 18.6597
111.477 104.549 3500.35 1182.06 18.6597
112.697 107 2184.4 737.666 18.6597
113.933 110 839.889 283.628 18.6597
115.158 1139 -6.77921 -2.28932 18.6597
116.382 121 0 0 0

7_AA__11389001_Option3 Static.slim
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List Of Coordinates

Distributed Load

X
148.335
121
118.56
113.968
84.345

Y
120.62
121
121
121
121

Focus Search Window

X
69.718
69.718

111.439
111.439

Y
88.644
72.291
72.291
88.644

External Boundary

X
0
121
193
220
220
220
220
220
220
220
193
121
118.56
113.968
102.598
84.277
84.277
84.162
84.162
82.161
82.161
82.161
82.161
82.161
82.161
58
0
0
0

Y
60
60
60
64
68
92
96
107
110.388
119
120
121
121
121
121
121
121.002
121.002
120.892
120.892
109
107
94.3591
89.82
89
89
89
70
64

7_AA__11389001_Option3 Static.slim

Leighton 7/29/2016, 6:01:40 PM



SLIDEINTERPRET 7.018

Goleta Fire Station #10: Page 13 of 14

Material Boundary

X

121
193
220

Y

82.161 94.3591
84.162 94.3591

95
96
96

Material Boundary

X
82.161
84.162

121
193
220

Y
107
107
107
107
107

Material Boundary

X Y
0 70
220 68

Material Boundary

X Y
0 64
220 64

Material Boundary

X Y
84.277 110
121 110
193 112
220 110.388
Material Boundary
X Y
82.161 89.82
84.162 89.82
121 91
193 93
220 92

Material Boundary

I
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X Y
82.161 89
84.162 89

84.162 89.82

Material Boundary

X Y
84.162 89.82
84.162 94.3591

Material Boundary

X Y
84.162 94.3591
84.162 107

Material Boundary

X Y
84.162 107
84.162 109.684
84.162 109.885
84.162 110
84.162 120.892

Material Boundary

X Y
82.161 89
82.161 83.901
84.162 83.901
84.162 89

Material Boundary

X Y
84.162 110
84.277 110

Material Boundary

X Y
84.277 110
102.598 121
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8" < 0.211
= ]
_ Stabilization Option 3 Piles at property line : Material Name Color| UnitWeight | (| Cohesion| Phi | Water | |Phib|AirEntry
] Extended to Existing ground surface El. 122| |Load 1 = 100 psf Traffic Load (Ibs/f3) ENTPE | (psf) | (deg) | surface | ™| (deg) | (psD)
Minimum pl|€ embedment El. 84 Layer 1 - Mixed Fine grained (SM/ML) . 120 Mohr-Coulomb 300 30 None | O 0 0
o
S Layer 2 - Silty Sand (SM) ] 120 Mohr-Coulomb | 50 | 36 | None [0 | 0 0
] Layer 3 - Sand (SC/SM) ] 120 Mohr-Coulomb 90 40 | None | 0| 0 0
B Layer 4 - Clay and Silt (CL/ML) o 120 Mohr-Coulomb | 390 | 32 | None | 0| © 0
: Engineered Backfill D 125 Mohr-Coulomb 0 34 None | O 0 0
o 3600psi Concrete B 150 Mohr-Coulomb | 14500 | 0 | None |0 | 0 0
S
7 Layer 5 - Clean sand (SP-SW) D 120 Mohr-Coulomb 0 39 None | O 0 0
imat
5 theoretiall removes. o PO 200,00 Ibofits 100.00 Ibs/ft2
] toe of slope to property line.
o <
| W E. 122
—
Current toe of slope
o
st
—

Concrete Shear Strength based
Ve=2* sqrt(f'c)*0.85

24 inch pile
f'c=3,600psi

20 40 60 80 100 120 140 160 180 200

Project

Goleta Fire Station #10

(Analysis Description A-A" Seismic Analysis - Circular failure, Stabilized condition
praun &y LD scale 1:250 company Leighton
stioe 7.018 oete 7/29/2016, 6:01:40 PM e Name 7a_AA__11389001_Option3 Seismic.slim




Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

1?0

1?0

| 1?0 |

1%0

1?0

Stabilization Option 3 Piles at Property Line Material Name Color | UMEWeIEht | ¢, rgth Type | CChesion| Phi | Water Phib | Air Entry
Complete remgval toe of slope Perty (bs/f3) TP | 0| toeg)| surtece (dee)] test)
Ha H Layer 1 - Mixed Fine grained (SM/ML) 120 Mohr-Coulomb 300 30 None 0 0
Minimum pile embedment El. 84 v g
Layer 2 - Silty Sand (SM) ] 120 Mohr-Coulomb 50 36 | None 0 0
Layer 3 - Sand (SC/SM) ] 120 Mohr-Coulomb 90 40 | None 0 0
Layer 4 - Clay and Silt (CL/ML) o 120 Mohr-Coulomb | 390 | 32 | None 0 0
Engineered Backfill D 125 Mohr-Coulomb 0 34 None 0 0
3600psi Concrete [ 150 Mohr-Coulomb | 14500 | 0 | None 0 0
Layer 5 - Clean sand (SP-SW) [] 120 Mohr-Coulomb | 0 39 | None 0 0

100.00 Ibs/ft2 100.00 Ibs/ft2

Method Name Min FS

Bishop simplified

Spencer

< 0.211

20 40 60 80 100 120 140 160 180 200
Project
Goleta Fire Station #10
Analysis Description A-A" Seismic Analysis - Circular failure, Stabilized condition
Drawn By LD Scale 1:250 Company Leig hton
Date . . File Name . . . .
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Goleta Fire Station #10: Page 1 of 14

Slide Analysis Information

Goleta Fire Station #10

Project Summary
File Name: 7a_AA__11389001_Option3 Seismic
Slide Modeler Version: 7.018
Project Title: Goleta Fire Station #10
Analysis: A-A' Seismic Analysis - Circular failure, Stabilized condition
Author: LD
Company: Leighton
Date Created: 7/29/2016, 6:01:40 PM
Comments

Final condition - Peak strength
Backfill/traffic loads under static condition

General Settings

Units of Measurement:

Imperial Units

Time Units: days
Permeability Units: feet/second
Failure Direction: Right to Left
Data Output: Standard
Maximum Material Properties: 20
Maximum Support Properties: 20
Analysis Options
Slices Type: Vertical
Analysis Methods Used
Bishop simplified
Spencer
Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha<0.2: Yes
Create Interslice boundaries at intersections Yes
with water tables and piezos:
Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis

7a_AA_11389001_Option3 Seismic.slim

Leighton 7/29/2016, 6:01:40 PM
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Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [Ibs/ft3]: 62.4

Use negative pore pressure cutoff: No

Advanced Groundwater Method:  None

Random Numbers

Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options

Surface Type: Circular
Search Method: Slope Search
Number of Surfaces: 10000
Upper Angle: Not Defined
Lower Angle: Not Defined

Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic

Advanced seismic analysis: No
Staged pseudostatic analysis: No

Loading

Seismic Load Coefficient (Horizontal): 0.211

1 Distributed Load present

Distributed Load 1

Distribution: Constant

Magnitude [psf]: 100

Orientation: Normal to boundary
Material Properties

7a_AA_11389001_Option3 Seismic.slim

Leighton 7/29/2016, 6:01:40 PM
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Left Slip Surface Endpoint:
Right Slip Surface Endpoint:

Resisting Moment:
Driving Moment:

43.653, 89.000
121.530, 120.993
6.64985e+006 Ib-ft
4.44068e+006 Ib-ft

Total Slice Area: 1218.76 ft2
Surface Horizontal Width:  77.8768 ft
Surface Average Height: 15.6498 ft
Method: spencer
FS 1.519990
Center: 70.097, 135.410
Radius: 53.415

Left Slip Surface Endpoint:
Right Slip Surface Endpoint:

Resisting Moment:
Driving Moment:

43.653, 89.000
121.530, 120.993
6.74979e+006 Ib-ft
4.44068e+006 Ib-ft

Resisting Horizontal Force: 109832 Ib
Driving Horizontal Force: 72258.3 b
Total Slice Area: 1218.76 ft2
Surface Horizontal Width:  77.8768 ft
Surface Average Height: 15.6498 ft

Propert Layer 1 - Mixed Fine SL"atye;azn;i ;::2253 C-/ Layer4 -Clay Engineered 3600psi Layer5 - Clean
perty grained (SM/ML) 4 and Silt (CL/ML) Backfill Concrete sand (SP-SW)
(SM) SM)
Color L] 1 O B 0O H L]
Mohr- Mohr- Mohr- Mohr-
Strength Type Mohr-Coulomb Coulomb Coulomb Mohr-Coulomb Coulomb  Coulomb Mohr-Coulomb
Unit Weight [lbs/ft3] 120 120 120 120 125 150 120
Cohesion [psf] 300 50 90 390 0 14500 0
Friction Angle [deg] 30 36 40 32 34 0 39
Water Surface None None None None None None None
Ru Value 0 0 0 0 0 0 0
Unsat. Shear Strength
Phi b [deg] 0 0 0 0 0 0 0
Unsat. Shear Strength
Air Entry Value [psf] 0 0 0 0 0 0 0
Global Minimums
Method: bishop simplified
FS 1.497490
Center: 70.097, 135.410
Radius: 53.415

Valid / Invalid Surfaces

Method: bishop simplified

7a_AA__11389001_Option3 Seismic.slim Leighton 7/29/2016, 6:01:40 PM
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Number of Valid Surfaces: 1493
Number of Invalid Surfaces: 8507

Error Codes:

Error Code -103 reported for 665 surfaces
Error Code -105 reported for 1 surface
Error Code -114 reported for 7672 surfaces
Error Code -118 reported for 169 surfaces

Method: spencer

Number of Valid Surfaces: 1318
Number of Invalid Surfaces: 8682

Error Codes:

Error Code -103 reported for 665 surfaces
Error Code -105 reported for 1 surface
Error Code -108 reported for 48 surfaces
Error Code -111 reported for 127 surfaces
Error Code -114 reported for 7672 surfaces
Error Code -118 reported for 169 surfaces

Error Codes

The following errors were encountered during the computation:

-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon intersections lie between them.
This usually occurs when the slip surface extends past the bottom of the soil region, but may also occur on a benched slope
model with two sets of Slope Limits.

-105 = More than two surface / slope intersections with no valid slip surface.

-108 =Total driving moment or total driving force < 0.1. This is to limit the calculation of extremely high safety factors if the
driving force is very small (0.1 is an arbitrary number).

-111 = safety factor equation did not converge

-114 = Surface with Reverse Curvature.

-118 = Surface does not pass through the search focus

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.49749

Angle Base Base Shear Shear Base Pore Effective
Slice Width Weight of Slice Base X Friction Normal Normal
) Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] psf] Stress psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
1 157216 812351 -287126 -2ver4-clayand 390 32 365245  546.95 251.173 0 251173
Silt (CL/ML)
2 157216 237.404 -26.8064 -2Yer4-Clayand 390 32 409551 613299 357.353 0 357.353
Silt (CL/ML)
3 157216 381276 -249317 -oYer4-Clayand 390 32 448356 671.408 450.347 0 450347
Silt (CL/ML)
Layer 4 - CI
4 157216 513426 -23.0852 -Y&r4-Clayand 390 32 482232 722138 531.532 0 531532
Silt (CL/ML)
5 157216 63435 -21263g -oYer4-Clayand 390 32 511651 766.193 602.034 0 602.034
Silt (CL/ML)

7a_AA__11389001_Option3 Seismic.slim Leighton 7/29/2016, 6:01:40 PM
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6 157216 744475 -194646 -2Y&T4-Clayand 390 32 537.002 804.155 662.786 0 662.786
silt (CL/ML)
Layer 4 - Clay and

7 157216 844.176 -17.6853 M A 390 32 558607 836508 714.56 0 71456

8 157216 933.773 -159233 over4-Clayand 390 32 57674 863.662 758.019 0 758019
silt (CL/ML)

9 157216 101355 -14.1768 -2ver4-Clayand 390 32 591.633 885.964 793.711 0 793711
silt (CL/ML)

10 157216 108373 -12.443¢ -oYer4-Clayand 390 32 603.485 903.713 822.114 0 822114
silt (CL/ML)

11 157216 114454 -10.7218 -2ver4:-Clayand 390 32 612.469 917.166 843.642 0 843.642
Silt (CL/ML)

12 157216 119613 -9.0099 -2Yer4-Clayand 390 32 618731 926.543 858.649 0 858.649
silt (CL/ML)

13 157216 123866 -7.30602 -2Yer4:-Clayand 390 32 6224 932.038 867.44 0 867.44
Silt (CL/ML)

14 157216 127224 5063 |¥er4-Clayand 390 32 623589 933.819 870.291 0 870291
silt (CL/ML)

15 157216 129695 -3.91616 -oYer#4-Clayand 390 32 622397 932.034 867.435 0 867.435
silt (CL/ML)

16 157216 131287 -2.22712 \2¥erd-Clayand 390 32 618909 92681 859.077 0 859.077
silt (CL/ML)

17 1.57216 1320.04 - Layer4 - Clay and 390 32 613201 918262 845.397 0 845397

' % 0540006 silt (CL/ML) : : : :

18 157216 131847 1.1466a -2Y&'4-Clayand 390 32 605338 906.487 826.549 0 826549
silt (CL/ML)

19 157216 130816 2.83427 -oYer#-Clayand 390 32 595378 891.572 802.681 0 802.681
silt (CL/ML)

20 157216 128908 452438 2Yer4-clayand 390 32 583372 873.593 773.913 0 773913
Silt (CL/ML)

21 157216 126119 621844 -2Yer4-Clayand 390 32 569362 852.614 740.338 0 740338
silt (CL/ML)

22 157216 12244 791798 L2Yer4-clayand 390 32 553.387 828.692 702.056 0 702.056
Silt (CL/ML)

23 157216 117863 9.62457 -2Yer4-Clayand 390 32 535479 801.875 659.14 0  659.14
silt (CL/ML)

24 157216 112374 113398 2Yer4-clayand 390 32 515.665 772203 611.653 0 611.653
silt (CL/ML)

25 157216 499035 130655 &' 4-Clayand 390 32 144539 216445 2839.71 0 283971
Silt (CL/ML)

26 157216 836458 148033 -2Yer4-Clayand 390 32 22392 3353.18 4742.08 0 474208
silt (CL/ML)

27 157216 702137 165551 L2Yer4-clayand 390 32 192736 28862 3994.75 0 399475
silt (CL/ML)

28 157216 692075 183231 -2Yer4-Clayand 390 32 1879.99 281527 388124 0 3881.24
silt (CL/ML)

29 157216 680992 201093 -2Yer4-clayand 390 32 183072 274149 3763.18 0 3763.18
Silt (CL/ML)

30 157216 668854 219162 -2Yer4-Clayand 390 32 177951 26648 3640.44 0 364044
silt (CL/ML)

31 157216 655621 237463 "2Yer4-clayand 390 32 172629 25851 3512.89 0 3512.89
Silt (CL/ML)

32 157216 641248 256025 -2Yer4-Clayand 390 32 167098 2502.28 3380.35 0 338035
silt (CL/ML)

33 157216 625684 274881 2Yer4-clayand 390 32 161351 241622 3242.63 0 324263
Silt (CL/ML)

Layer 4 - Cl
34 157216 608867 204066 -2Y&r4-Clayand 390 32 15538 23268 3099.53 0 309953
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Silt (CL/ML)
35 157216 5907.28 31362 -Yer4-Clayand 390 32 149174 2233.86 2950.8 0 29508
Silt (CL/ML)
36 1.50477 547129 333153 Layeris';;r\‘ﬂ‘; 90 40 157507 235865 2703.68 0 2703.68
37 150477 527911 35.2697 Layerfs'cj::ﬂ‘; 90 40 149225 223463 255587 0 255587
38 150477 507336 37.2724 Layer(as';;r\’/l‘; 90 40 1407.02 2107 2403.77 0 240377
39 1.50477 4857.41 39.3301 Layeris'cjg:ﬂ‘; 90 40 13204 197729 2249.19 0 2249.19
Layer 1 - Mixed
40 1.51895 4668.52 41.4606 Fine grained (SM/ 300 30 1062.86 1591.62 2237.15 0 223715
ML)
Layer 1 - Mixed
41 151895 441404 43.6741 Fine grained (SM/ 300 30 99431 148897 2059.35 0 2059.35
ML)
Layer 1 - Mixed
42 151895 413866 459727 Fine grained (SM/ 300 30 922477 13814 1873.04 0 1873.04
ML)
Layer 1 - Mixed
43 151895 3839.68 483714 Fine grained (SM/ 300 30 847.065 126847 1677.44 0 1677.44
ML)
Layer 1 - Mixed
44 151895 3513.64 50.8893 Fine grained (SM/ 300 30 767.699 1149.62 147159 0 147159
ML)
Layer 1 - Mixed
45 1.51895 315592 53.5522 Fine grained (SM/ 300 30 683.923 102417 12543 0 12543
ML)
Layer 1 - Mixed
46 1.51895 2760.16 56.3957 Fine grained (SM/ 300 30 595.156  891.24 1024.06 0 1024.06
ML)
47 1.75088 262631 59.7311 Layer 2 - Silty 50 36 442.695 662.931 843.626 0 843.626
Sand (SM)
Layer 1 - Mixed
48 1.48285 169426 63.3689 Fine grained (SM/ 300 30 384562 575.878 477.835 0 477.835
ML)
Layer 1 - Mixed
49 1.48285 111737 67.1957 Fine grained (SM/ 300 30 276.543 414.121 197.664 0 197.664
ML)
Layer 1 - Mixed )
50 1.48285 402.214 71.7944 Fine grained (SM/ 300 30 158.358 237.139 0 -108.878
108.878
ML)
Global Minimum Query (spencer) - Safety Factor: 1.51999
Angle Base Base Effective
Slice Width Weight of Slice Base Bast_e Friction Shear Shear Normal Pore Normal
. Cohesion Stress  Strength Pressure
Number [ft] [Ibs] Base Material [psf] Angle [psf] psf] Stress [psf] Stress
[degrees] P [degrees] P P [psf] P [psf]
1 157216 812351 -287126 -2ver4-clayand 390 32 709.986 1079.17 1102.9 0 11029
Silt (CL/ML)
2 157216 237.404 -268064 -2Y&T4-Clayand 390 32 760.908 115657 1226.77 0 122677
Silt (CL/ML)
Layer 4 - CI
3 157216 381276 -249317 oYer4-Clayand 390 32 795.096 1208.54 1309.93 0 1309.93
Silt (CL/ML)
4 157216 513426 -23.0852 -Yer4-Clayand 390 32 817579 124271 1364.63 0 1364.63
Silt (CL/ML)
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5 157216 63435 -21263g -oYer4-Clayand 390 32 83157 126398 1398.66 0 139866
silt (CL/ML)

6 157216 744475 -19.4646 -oYer4-Clayand 390 32 839.185 127555 1417.18 0 1417.18
Silt (CL/ML)

7 157216 844176 -17.6853 -oYer4-Clayand 390 32 841.857 1279.61 1423.68 0 142368
silt (CL/ML)

8 157216 933773 -15.9233 -2ver4-Clayand 390 32 840581 1277.67 1420.58 0 142058
silt (CL/ML)

9 157216 101355 -14.1768 -oYer4-Clayand 390 32 836.065 1270.81 1409.59 0 1409.59
silt (CL/ML)

10 157216 108373 -12.443¢ -2ver4:-Clayand 390 32 828.828 1259.81 1391.99 0 1391.99
Silt (CL/ML)

11 157216 114454 -10.7218 -2ver4:-Clayand 390 32 819253 124526 1368.7 0 13687
silt (CL/ML)

12 157216 119613 -9.0009 -2ver4-Clayand 390 32 807.632 1227.59 1340.43 0 134043
Silt (CL/ML)

13 157216 123866 -7.30602 -2Yer4:-Clayand 390 32 794193 120717 1307.73 0 1307.73
silt (CL/ML)

14 157216 127224 -5.60863 -oYer4-Clayand 390 32 779.114 118424 1271.06 0 1271.06
silt (CL/ML)

15 157216 129695 -3.91616 -2Yer4:-Clayand 390 32 762.541 1159.05 1230.75 0 123075
silt (CL/ML)

16 157216 1312.87 -2.22712 over4-Clayand 390 32 74459 113177 1187.08 0 1187.08
silt (CL/ML)

17 157216 1320.04 - Layerd-Clay and 390 32 725362 110254 1140.31 0 114031

' 9% 0540006 silt (CL/ML) : ' ' '

18 157216 131847 1.14664 -2Yer#-Clayand 390 32 704939 10715 1090.63 0 1090.63
silt (CL/ML)

19 157216 130816 2.83427 -2ver4:-Clayand 390 32 683.392 103875 103821 0 103821
Silt (CL/ML)

20 157216 128908 4.5243g -2Yer4-Clayand 390 32 660.784 100439 983.224 0 983.224
silt (CL/ML)

21 157216 126119 621844 2Yer4-clayand 390 32 637.169 968.491 925.779 0 925779
Silt (CL/ML)

22 157216 12244 791798 L2Yer4-clayand 390 32 612598 931.143 866.008 0 866.008
silt (CL/ML)

23 157216 117863 9.62457 -2Yer4-Clayand 390 32 587.114 892.407 804.022 0 804.022
silt (CL/ML)

24 157216 112374 113398 L2Yer4-clayand 390 32 560759 852348 739.91 0 73991
Silt (CL/ML)

25 157216 499035 130655 -2Yer4-Clayand 390 32 144679  2199.1 2895.16 0 2895.16
silt (CL/ML)

26 157216 836458 148033 L-2Yer4-clayand 390 32 217445 330514 466521 0 466521
silt (CL/ML)

27 157216 702137 165551 -2Yer4-Clayand 390 32 18555 2820.34 3889.36 0 388936
silt (CL/ML)

28 157216 692075 183231 L2Yer4-clayand 390 32 178451 271243 3716.67 0 371667
Silt (CL/ML)

29 157216 6809.92 201093 -2Yer4-Clayand 390 32 171402 26053 354522 0 354522
silt (CL/ML)

30 157216 668854 219162 -2Yer4-clayand 390 32 164392 249874 3374.69 0 337469
Silt (CL/ML)

31 157216 655621 237463 L2Yer4-cClayand 390 32 157407 239257 3204.78 0 320478
silt (CL/ML)

32 157216 641248 256025 2Yer4-clayand 390 32 150437 2286.63 3035.25 0 303525
Silt (CL/ML)

Layer 4 - Cl
33 157216 625684 27.4881 -Yer4-Clayand 390 32 143473 2180.77 2865.83 0 286583
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Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 4 - Clay and
Silt (CL/ML)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 3 - Sand
(SC/Sm)
Layer 3 - Sand
(SC/sm)
Layer 1 - Mixed
40 1.51895 4668.52 41.4606 Fine grained (SM/ 300 30 853.914 1297.94 1728.48 0 172848
ML)
Layer 1 - Mixed
41 1.51895 4414.04 43.6741 Fine grained (SM/ 300 30 791.256 1202.7 1563.52 0 1563.52
ML)
Layer 1 - Mixed
42 1.51895 4138.66 45.9727 Fine grained (SM/ 300 30 727.825 1106.29 1396.53 0 1396.53
ML)
Layer 1 - Mixed
43 1.51895 3839.68 48.3714 Fine grained (SM/ 300 30 663.546 1008.58 1227.31 0 122731
ML)
Layer 1 - Mixed
44 1.51895 3513.64 50.8893 Fine grained (SM/ 300 30 598.347 909.481 1055.65 0 1055.65
ML)
Layer 1 - Mixed
45 1.51895 315592 53.5522 Fine grained (SM/ 300 30 532.149 808.861 881.374 0 881.374
ML)
Layer 1 - Mixed
46 1.51895 2760.16 56.3957 Fine grained (SM/ 300 30 464.894 706.634 704.312 0 704.312
ML)
Layer 2 - Silty
Sand (SM)
Layer 1 - Mixed
48 1.48285 1694.26 63.3689 Fine grained (SM/ 300 30 317.563 482.693 316.433 0 316.433
ML)
Layer 1 - Mixed
49 1.48285 111737 67.1957 Fine grained (SM/ 300 30 249.77 379.649 137.955 0 137.955
ML)
Layer 1 - Mixed

50 1.48285 402.214 71.7944 Fine grained (SM/ 300 30 183.022 278.191 0 -37.7736
ML) 37.7736

34 1.57216 6088.67 29.4066 390 32 1365.04 2074.85 2696.32 0 2696.32

35 1.57216 5907.28 31.362 390 32 1295.22 1968.72 2526.48 0 2526.48
36 1.50477 5471.29 33.3153 90 40 1354.96 2059.53 2347.2 0 2347.2
37 1.50477 5279.11 35.2697 90 40 1263.88 1921.09 2182.2 0 2182.2
38 1.50477 5073.36 37.2724 90 40 1173.24 1783.32 2018.03 0 2018.03

39 1.50477 4857.41 39.3301 90 40 1083.88 1647.48 1856.13 0 1856.13

47 1.75088 2626.31 59.7311 50 36 303.119 460.738 565.332 0 565.332

Interslice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.49749
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Slice
Number

O 00 N O U1 B WIN -

G b D P DB DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
R O W o NO LD, WNPFPOOVUOLONOD UL WNPREFPRPOOOLNOULPMAE WNPREROOOLNOOPEWNRERO

X
coordinate
[ft]
43.6532
45.2253
46.7975
48.3696
49,9418
51.514
53.0861
54.6583
56.2305
57.8026
59.3748
60.9469
62.5191
64.0913
65.6634
67.2356
68.8078
70.3799
719521
73.5242
75.0964
76.6686
78.2407
79.8129
81.3851
82.9572
84.5294
86.1015
87.6737
89.2459
90.818
92.3902
93.9624
95.5345
97.1067
98.6788
100.184
101.688
103.193
104.698
106.217
107.736
109.255
110.774
112.293
113.812
115.331
117.081
118.564
120.047
121.53

Y Interslice
[ft] [Ibs]

89 0
88.1388 771.758
87.3444 1647.59
86.6136 2599.16
85.9435 3603
85.3317 4639.6

84.776 5692.65
84.2748 6748.46
83.8262 7795.58
83.4291 8824.44
83.0822 9827.06
82.7845 10796.9
82.5352 11728.5
82.3336 12617.7
82.1792 13461.3
82.0716 14256.7
82.0105 15002.5
81.9957 15697.8
82.0271 16342.6

82.105 16937.4
82.2294 17483.7
82.4007 17983.4
82.6193 18439
82.8859 18854.1
83.2012 19232.6
83.5661 19409.4
83.9815 19184.7
84.4489 18857.7
84.9695 18324
85.5452 17591
86.1777 16666.8
86.8693 15560
87.6227 14280
88.4407 12836.9
89.3268 112415

90.285 9506.17

91.274 8041.11
92.3383 6446.28
93.4834 4734.27
94.7164 2917.47
96.0584 540.019
97.5086 -1871.86

99.08 -4291.24
100.789 -6685.36
102.658 -9013.4
104.714 -11223.1
107 -13244.8
110 -15557
112.957 -16758.9
116.484 -17282.9
120.993 0

Interslice
coordinate - Bottom Normal Force Shear Force Force Angle

[Ibs]

O O O OO O 0O 0O OO0 OO0 000 OO0 0000000000 O0ODO0ODO0ODO0OO0ODOLODOLODOOOLODOLOODOOODOLOOOOoOOoOOoOOoOoo

Interslice

[degrees]

O O O O O O 0O 0O 0O 0000000000000 O0ODO0ODO0OO0OO0ODO0ODO0ODO0ODO0OO0ODOLODO0ODOOOLODOLOODOOOLODOLOODOOoOOoOOoOOoOOoo
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Global Minimum Query (spencer) - Safety Factor: 1.51999
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Slice
Number

O 00 N O U1 B WIN -

G b D P DB DD PAEPEDWWWWWWWWWWNNNNNNNNNNDNRRRRRRRRR R
R O W o NO LD, WNPFPOOVUOLONOD UL WNPREFPRPOOOLNOULPMAE WNPREROOOLNOOPEWNRERO

X Y Interslice Interslice Interslice
coordinate coordinate - Bottom Normal Force Shear Force Force Angle

[ft] [ft] [Ibs] [Ibs] [degrees]
43.6532 89 0 0 0
45.2253 88.1388 2048.19 1072.23 27.6321
46.7975 87.3444 4168.16 2182.03 27.632
48.3696 86.6136 6294.3 3295.07 27.6321
49,9418 85.9435 8385 4389.55 27.6321
51.514 85.3317 104134 5451.44 27.6322
53.0861 84.776 12362.3 6471.68 27.6321
54.6583 84.2748 14220.6 7444.49 27.6321
56.2305 83.8262 15981.5 8366.31 27.632
57.8026 83.4291 17641.1 9235.1 27.632
59.3748 83.0822 19197.5 10049.9 27.6321
60.9469 82.7845 20650.7 10810.6 27.632
62.5191 82.5352 22001.4 11517.7 27.632
64.0913 82.3336 232515 12172.2 27.6321
65.6634 82.1792 244034 12775.2 27.6321
67.2356 82.0716 25460.3 13328.5 27.6321
68.8078 82.0105 26425.8 13833.9 27.632
70.3799 81.9957 27303.9 14293.6 27.6321
719521 82.0271 28098.9 14709.8 27.6321
73.5242 82.105 28815.9 15085.1 27.632
75.0964 82.2294 29459.8 15422.2 27.632
76.6686 82.4007 30036.2 15724 27.6321
78.2407 82.6193 30551 15993.5 27.6321
79.8129 82.8859 31010.4 16234 27.6321
81.3851 83.2012 31421.1 16449 27.6321
82.9572 83.5661 31585 16534.8 27.6321
84.5294 83.9815 31298.3 16384.7 27.6321
86.1015 84.4489 30914.5 16183.7 27.632
87.6737 84.9695 30323 15874.1 27.6321
89.2459 85.5452 29538.5 15463.4 27.6321
90.818 86.1777 28575.5 14959.3 27.6321
92.3902 86.8693 27448.8 14369.4 27.632
93.9624 87.6227 26172.9 13701.5 27.632
95.5345 88.4407 24762.7 12963.3 27.6321
97.1067 89.3268 232335 12162.7 27.632
98.6788 90.285 21601.2 11308.2 27.632
100.184 91.274 20162.9 10555.3 27.6321
101.688 92.3383 18627.3 9751.42 27.6321
103.193 93.4834 17010.2 8904.87 27.6321
104.698 94.7164 15326.8 8023.58 27.6321
106.217 96.0584 13318.4 6972.18 27.632
107.736 97.5086 11320.7 5926.39 27.6321
109.255 99.08 9357.76 4898.79 27.6321
110.774 100.789 7457.26 3903.88 27.6321
112.293 102.658 5651.85 2958.75 27.6321
113.812 104.714 3981.08 2084.1 27.6321
115.331 107 2494.46 1305.85 27.6321
117.081 110 774.716 405.564 27.6321
118.564 112.957 -47.9119 -25.0819 27.6321
120.047 116.484 -400.076 -209.44 27.6321
121.53 120.993 0 0 0
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List Of Coordinates

Distributed Load

X
148.335
121
118.56
113.968
84.345

Y
120.62
121
121
121
121

Focus Search Window

X
69.718
69.718

111.439
111.439

Y
88.644
72.291
72.291
88.644

External Boundary

X
0
121
193
220
220
220
220
220
220
220
193
121
118.56
113.968
102.598
84.277
84.277
84.162
84.162
82.161
82.161
82.161
82.161
82.161
82.161
58
0
0
0

Y
60
60
60
64
68
92
96
107
110.388
119
120
121
121
121
121
121
121.002
121.002
120.892
120.892
109
107
94.3591
89.82
89
89
89
70
64
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Material Boundary

X

121
193
220

Y

82.161 94.3591
84.162 94.3591

95
96
96

Material Boundary

X
82.161
84.162

121
193
220

Y
107
107
107
107
107

Material Boundary

X Y
0 70
220 68

Material Boundary

X Y
0 64
220 64

Material Boundary

X Y
84.277 110
121 110
193 112
220 110.388
Material Boundary
X Y
82.161 89.82
84.162 89.82
121 91
193 93
220 92

Material Boundary

I
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X Y
82.161 89
84.162 89

84.162 89.82

Material Boundary

X Y
84.162 89.82
84.162 94.3591

Material Boundary

X Y
84.162 94.3591
84.162 107

Material Boundary

X Y
84.162 107
84.162 109.684
84.162 109.885
84.162 110
84.162 120.892

Material Boundary

X Y
82.161 89
82.161 83.901
84.162 83.901
84.162 89

Material Boundary

X Y
84.162 110
84.277 110

Material Boundary

X Y
84.277 110
102.598 121

7a_AA_11389001_Option3 Seismic.slim

Leighton 7/29/2016, 6:01:40 PM



SURFICIAL SLOPE STABILITY ANALYSIS

FLOWLINES

Project No.: 11043.002
Case: Lower Slope Marine Terrace

2:5:1 HV
Depth of Saturation (ft), Z = 4
Buoyant Unit Weight of Soil (pcf), v, = 576
Total Unit Weight of Soil (pcf), v, = 120
Slope Angle, a = 23
Angle of Internal Friction, ¢ = 33
Cohesion (psf), ¢ = 132

Force Tending To Cause Movement:
Fp = Zy sin 20./ 2 = 172.64 Ib/ft

Force Tending To Resist Movement:
Fr=Zy,cos’a tan ¢ +(c)

= 258.78 Ibf/ft
E.S.: 2Zy, cos’ o, tan ¢ + 2¢
Zy, Sin 20
F.S. = 1.50
Project Name : Goleta Fire Station #10

SURFICIAL STABILITY  |project Number:  11389.001

Angle of repose for toe of slope |Designed/Checked : LJD




Surficial Stability Summary Goleta Fire Station #10

Ultimate Strength
Parameters

Requirements to Attain
Min. F.S. =15

Note
Boring No,| Sample No. | Depth Soil ID C @ SRI;?(? Slope Angle
LB-7 | B-1remold | 0-5 |Dark Brown Clayey Sand (SC) 50" e 3.5:1 16 remolded fill 90%
LB-5 R-5 15 g'r\%/vn Silty Clayey Sand (SC- 132 33 251 23 upper slope
Brown Poorly Graded Sand With .
LB5 R.9 25 |sit(sp.omy 49 | 33 | 451 12 |mid-slope
LB-4 R-6 30 ;z!zvgggr&\;vn Silty, Clayey 50* 39 3:1 18 lower slope
LB-5 R-11 35 |Yellowish Brown Lean Clay (CL) | 247 25 16:1 32 lower slope

* nominal cohesion assigned




Proposed City of Goleta Fire Station No. 10 11389.001

APPENDIX E

PREVIOUS GEOTECHNICAL DATA
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Dear Mr. McGregor:

Padre Associates, Inc. (Padre), is pleased to submit this preliminary geotechnical
engineering report to the Oly Chadmar Sandpiper General Partnership (Chadmar) for
the design of the proposed Sandpiper Residential Development, located in the Goleta
area of Santa Barbara County, California. The project is located on an undeveloped
parcel located adjacent to Hollister Avenue, north of Sandpiper Golf Course. This report
was prepared in general accordance with terms presented in our proposal dated July 26,
1999.

- The report summarizes the field and laboratory data that were collected for the
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INTRODUCTION

This report presents the findings, conclusions, and recommendations of a
preliminary geotechnical study performed for the proposed Sandpiper Residential
Development. The proposed site is an approximately 14-acre parcel located north of
Hollister Avenue and Sandpiper Golf Course, in the Goleta area of Santa Barbara
County, California, as shown on Plate 1 — Site Vicinity Map. The services provided for
this study were in general accordance with our proposal dated July 26, 1999. Our
proposal was developed through discussions with Mr. Dan McGregor of Oly, Chadmar,
Sandpiper General Partners (Chadmar) and Mr. Michael Caccese of MAC Design
Associates, Inc.

STUDY PURPOSE

The purpose of this study was to develop preliminary geotechnical grading and
foundation recommendations for the proposed residential structures and site work on the
proposed property. Our recommendations were developed through exploration and
analysis of the subsurface conditions at the site.

PROJECT UNDERSTANDING

It is our understanding, based on the preliminary Concept Site Study provided to
us by Chadmar, that the proposed development will consist of the construction of 46
two-story, single family homes; 67 two-story townhouses; and 46 2.5-story affordable
housing units. In addition to the structures, paved access roads, parking lots, and
vehicle courts will be constructed on site. A green belt is also proposed along Deveroux
Creek and the existing sewer easement located in about the center of the project.

WORK PERFORMED

The work for our study was performed in general accordance with our proposal
dated July 26, 1999. Notification to proceed was verbally received in a written
memorandum dated August 11, 1999 from Mr. Dan McGregor. Authorization to perform
this study was provided by execution of a Professional Services Agreement between
Padre and Chadmar on August 12, 1999. Work included:

¢ Notification of Underground Service Alert in an effort to locate underground
utilities at the proposed exploration locations;

¢ Performance of eleven cone penetrometer test (CPT) soundings. Locations
of the CPT soundings at the site are shown on Plate 2 — Geotechnical Map.
Logs of the CPT soundings are presented in Appendix A — Subsurface
Exploration;

e Drilling, logging, and sampling of four hollow-stem-auger drill holes at
locations within the proposed site improvements. Locations of the drill holes
are shown on Plate 2. Logs of drill holes are presented in Appendix A;

98-1131.rpl
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e Laboratory testing of samples obtained from the drill holes. A description of
laboratory tests performed and the results of those tests are presented in
Appendix B — Laboratory Testing.

¢ Evaluation of geotechnical design parameters that can be used by the project
designers; and,

o Preparation of this report summarizing the geotechnical data and the
proposed geotechnical design parameters for the building foundations, site
improvements and access road improvements.

Although a brief discussion of geology and faulting is included as part of this
report, this study focused primarily on the development of geotechnical
recommendations for grading and building foundations. A detailed site-specific seismic
hazards analysis (probabilistic or deterministic seismic hazards, and site response
spectra evaluations) is beyond the scope of services for this study. In addition, our
proposed scope of services did not include any services for the evaluation of the
presence or absence of hazardous substances in the soil, ground water, surface water,
or atmosphere, or the presence of any environmentally sensitive habitats, protected
species, or culturally significant areas.

EXISTING GEOTECHNICAL DATA

No site specific geotechnical information is known to exist for the project
property. A number of regional geologic documents were reviewed during performance
of this study. Those documents are listed in the References section of this report.

FINDINGS

SITE CONDITIONS
Toppgraphy

The site is relatively flat with subdued and gently rolling topography inclined at
5:1 or flatter. The site is bisected by Deveroux Creek, which creates the relatively
steepest slopes and lowest portion of the property. Slopes lining the creek banks are
about 6 to 8 feet tall and are inclined at up to about 45 degrees. Elevations on the
property range from +85 feet above mean sea level (MSL) where Deveroux Creek
intersects Hollister Avenue, to +120 feet above MSL along the northern edge of the
property.

Drainage Conditions

Drainage at the site consists of sheet flow toward Deveroux Creek and toward
Hollister Avenue to the south. Engineered drainage improvements were not observed to
exist at the site.

Existing Land Uses

The property is fallow and does not appear to have been used recently for
agricultural or other uses. A dirt road across the property appears to have provided
access for vehicles to reach the Union Pacific Railroad easement located along the
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properties northern boundary. In addition, an existing sewer pipeline alignment
traverses the property. No other land uses were evident.

GEOLOGIC CONDITIONS
Regional Setting

The site is situated on an alluvial plain within the Goleta Valley. This area is
located south of the Santa Ynez Mountains in the Transverse Ranges Geomorphic
Province of southern California. The Transverse Ranges Geomorphic Province is a
west-trending geomorphic province within southern California bounded on the north by
the Santa Ynez and San Andreas faults, on the east by the San Bernardino Mountains,
on the south by the Transverse Ranges Frontal Fault Zone, and on the west by the
Pacific Ocean. The province contains igneous, volcanic, metamorphic, and sedimentary
rocks ranging in age from Cretaceous to Recent. Major east-trending folds and reverse
faults reflect regional north-south compression, and are characteristic of the basin
(Norris, R.M. and Webb, R.W., 1990).

Local Geology

The site is situated on a relatively flat surface comprised of Quaternary-age,
older alluvium derived from the Santa Ynez Mountains. The alluvium ranges in
thickness, but was observed to extend deeper than the depth of penetration of each drill
hole excavated for this project. At the project site, the alluvium is comprised of
interbedded moderately dense to very dense sand and stiff to hard clay.

Geologic Structure

Geologic structures consist of folds, faults, and formational bedding orientations.
Faulting is not discussed in this section but in the Significant Faults section, below.

The project is located on the alluvial plain of the Goleta Valley. No near-surface
geologic structures have been mapped at the project site (Dibblee, 1987, Olsen, 1982).
The structure of the older alluvium can be observed in the cut slopes created for the
railroad alignment north of the site and it appears that the older alluvium is relatively flat
lying beneath the site.

No bedrock is exposed at the site. The closest mapped bedrock is the Monterey
Formation, approximately 2,000 feet south of the southern property boundary (Olsen,
1982). The Monterey Formation in this area dips to the north or south at about 50
degrees (Dibblee, 1987).

The closest fold to the site is an unnamed syncline located about 1,000 feet
south of the site. About 1,800 feet south of the site is the Ellwood anticline. No other
folds are mapped in the project area.

Significant Faults

The State of California designates faults as active, potentially active, and inactive
depending on the recency of movement that can be substantiated for a fault. A fault is
considered active if it can be substantiated that the fault has ruptured during the
Holocene (the last 11,000 years). A fault is considered potentially active if it can be
substantiated that it has ruptured during the Quaternary (the last 2-million years) but not
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the Holocene. A fault is considered inactive if it can be substantiated as not having
ruptured within the Quaternary.

The California Division of Mines and Geology (CDMG) evaluates the activity
rating of a fault in fault evaluation reports (FER). FERs compile available geologic and
seismologic data and evaluate if a fault should be zoned as active, potentially active, or
inactive. If an FER evaluates a fault as active, then it is typically incorporated into a
Special Studies Zone in accordance with the Alquist-Priolo Earthquakes Hazards Act
(AP). AP Special Studies Zones require site-specific evaluation of fault location and
require a structure setback if the fault is found traversing a project site.

No active faults are known to project through the project site (Dibblee, 1987,
Olsen, 1982, Moore & Taber, 1974). However, a number of regional and local faults
traverse the project region. The largest of these faults is the More Ranch fault, located
about 1,800 feet south of the site. The More Ranch fault is not zoned as an AP Special
Studies zone, and, therefore, is not considered active by the State of California.
However, recent studies by researchers at the Institute of Crustal Studies have found
evidence that the More Ranch fault is probably active. It is likely that future assessment
of the More Ranch fault could result in AP zoning of the fault.

The site is bounded to the north by a number of additional faults. Those faults
consist of the Las Varas and Glenn Anne faults, located about 2,500 and 6,000 feet
away, respectively (Dibblee, 1987). Each of those faults is considered potentially active.

Groundwater Conditions

The project site is located within an area zoned as having moderately deep
groundwater (Moore & Taber, 1974). Groundwater was not encountered in drill holes
excavated for this project.

The groundwater conditions noted herein are based on our findings at the
locations of the drill holes on the date and time of our exploration. The depth to
groundwater can vary throughout the year and from year to year. Intense and long
duration precipitation, modification of topography, and cultural land uses, such as
irrigation, water well usage, on site waste disposal systems, can contribute to
fluctuations in groundwater levels. If the Contractors bidding on this project are
concerned about groundwater impacting construction, it is their responsibility to perform
an independent evaluation of groundwater depths and dewatering requirements prior to
bidding on the project and prior to initiation of construction.

EARTH MATERIALS

For this study, we advanced and collected soil samples from four hollow-stem-
auger drill holes (DH-1 through DH-4) and 11 CPT soundings (CPT-1 through CPT-11)
at the locations indicated on Plate 2. The explorations encountered older alluvium.

Older Alluvium (Qoal)/Terrace Deposits (Qt)

Older alluvium/terrace deposit materials (heretofore discussed as older alluvium)
were encountered from the ground surface to a depth of 51.5 feet (DH-1), and to depths
explored in each CPT sounding. The older alluvium materials consisted of interbedded
fine silty sand (SM), fine sand (SP), clayey sand (SC), sandy silt (ML), sandy and silty
clay (CL), and clay (CH). Granular older alluvium was generally moderately dense to
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very dense and ranged from fine to coarse grained. Fine-grained older alluvium ranged
from stiff to hard, and was locally plastic. Gravel, cobbles, and boulders were not
encountered in the drill holes but can be expected to be encountered locally throughout
the older alluvium, as evidenced by gravel layers exposed in the railroad easement cut
slopes.

ENGINEERING PROPERTIES OF SELECTED EARTH MATERIALS

As part of this study, laboratory testing was performed on selected samples of
earth materials to aid in the assessment of pertinent engineering properties. The results
are included in Appendix B. The laboratory tests include moisture content and dry
density determinations, grain-size analyses, compaction, direct shear, expansion index
(E1), R-value, and one-dimensional consolidation.

The older alluvium/terrace deposits tested range in color from dusky yellowish
brown to moderate brown, to grayish orange, and consist predominately of silty and
sandy clay (CL) and clay (CL/CH) with minor granular interbeds and gravel. The
granular materials are typically moderately dense to dense and the fine-grained
materials are typically stiff to hard. Gravels were observed up to about 2 inches in
diameter in the railroad cut slope.

GEOLOGIC HAZARDS AND SEISMIC DESIGN CONSIDERATIONS

FAULT RUPTURE

The proposed site is not located within an established Alquist-Priolo Fault Hazard
Zone. As noted above, the More Ranch fault is mapped approximately 1,800 feet south
of the site. Because no active or potentially active faults are known to traverse the site,
the likelihood of ground-surface rupture due to faulting on the proposed site appears to
be low.

HISTORICAL SEISMICITY

The project region has historically been subjected to seismic activity. The earliest
reported seismic event occurred on November 11, 1800, causing light damage to the
Santa Barbara Mission (Olson 1982). The epicenter for this earthquake is unknown.

The 1800 earthquake is not included within the CDMG earthquake catalog.
According to that catalog, the earliest recorded destructive earthquake occurred on
December 21, 1812. That major earthquake destroyed the Royal Presidio and partially
destroyed the Santa Barbara Mission (Olson 1982). The 1812 earthquake was estimated
to be a moment magnitude 7.0 (M7.0) and was reportedly accompanied by a tsunami
along the coast of Santa Barbara (Moore & Taber 1974). It is thought that the
earthquake occurred on an offshore fault (Moore & Taber 1974; Olson 1982)

The Santa Barbara area was shaken by the 1857 Fort Tejon earthquake that
occurred along the Mojave segment of the San Andreas fault. There are reports of
cracking occurring to structure walls in the area, rocks rolling down from the hills, and
water spilling from the Mission reservoir during that earthquake (Moore & Taber 1974).
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The most well known seismic event in the region was the Santa Barbara
earthquake that occurred on June 29, 1925. That earthquake is estimated as a M6.25
event that destroyed large areas within the City and County of Santa Barbara. It is
thought that an offshore fault was the source for the 1925 earthquake (Moore & Taber
1974).

A M5.9 earthquake occurred offshore of Carpinteria on June 30, 1941. That
earthquake damaged buildings in Santa Barbara that reportedly were “imperfectly
repaired” from the 1925 earthquake (Moore & Taber 1974).

A swarm of earthquakes affected the Santa Barbara area in 1968. This swarm of
earthquakes occurred in the Santa Barbara Channel and consisted of 63 shocks, the
greatest being M5.2 (Olsen & Sylvester 1975).

The most recent relatively significant earthquake to effect the project area
occurred on August 13, 1978. Data recorded from instrumentation during that M5.1
earthquake have indicated that the earthquake epicenter was located offshore within
about 2.5 miles of Santa Barbara and occurred on north dipping reverse fault (Lee et al.
1978; Corbett & Johnson 1981).

LIQUEFACTION

Liquefaction is described as the sudden loss of soil shear strength due to a rapid
increase of soil pore water pressures caused by cyclic loading from a seismic event. In
simple terms, it means that a liquefied soil acts more like a fluid than a solid when
shaken during an earthquake. In order for liquefaction to occur, the following are
needed:

e Granular soils (sand, silty sand, sandy silt, and some gravels);
e A high groundwater table; and
e A low density in the granular soils underlying the site.

If those criteria are present, then there is a potential that the soils could liquefy
during a seismic event.

There was no evidence of an established ground water table within the upper 50
feet below the site. Soil in the upper 50 feet of the site is primarily fine-grained silt and
clay with some minor lenses of silty clayey sand. In addition, sampler blowcount data
from the drill holes and CPT tip resistance measurements indicate that granular soils
were dense to very dense below a depth of about 10 feet. On the basis of the data
collected for this study, the liquefaction potential for soil in the upper 50 feet below the
site appears to be very low.

SEISMICALLY-INDUCED SETTLEMENT

Seismically-induced settlement, as used herein, refers to settlement of
unsaturated granular material as a result of densification and particle rearrangement due
to earthquake shaking. Seismically-induced settlement differs from settiement resulting
from liquefaction because there is not a buildup of excess pore water pressure during
the seismic shaking.
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Unsaturated granular soils were discontinuously encountered at the ground
surface and extend down to depths greater than 50 feet. The granular soils are
generally moderately dense to dense and consist of sand (SP), silty sand (SM), and
clayey sand (SC). The cumulative thickness of granular soils encountered in our drifl
holes is estimated to be less than 5 to 10 feet. Using the empirical procedure described
by Tokimatsu and Seed (1987), seismically-induced settlement of those unsaturated
granular layers is anticipated to be less than about ’2-inch.

TSUNAMIS AND SEICHES

Tsunamis are large-period seawaves generated by earthquakes and submarine
landslides. A number of historical records of tsunamis have been recorded in the Santa
Barbara region; however, we know of no records of tsunamis affecting the project area.
Modeling has been performed to evaluate the potential for tsunamis to adversely affect
the Goleta/Ellwood area (Houston and Garcia, 1974). That modeling estimated that
tsunami run-up of about 5 and 11 feet above meteorological and astronomical tides for a
100-year and 500-year tsunami event, respectively, could affect the project region.
Because the project site is located at a minimum elevation of about 85 feet above MSL,
it is our opinion that tsunamis have a low potential to adversely impact the site.

Seiches are oscillations of impounded water bodies due to shaking from a
seismic event. No known water tanks, reservoirs, or impoundments are known to be
located in the vicinity or upstream of the project site. Even if a seiche were to occur
upstream from the project area, Highway 101 and the entrenched railroad easement
north of the site would act as a buffer to protect the property. It is our opinion that there
is a low potential for seiches to adversely affect the project site.

LANDSLIDING

The site is a relatively flat parcel. No landslides were observed on the property
during this study. Slopes surrounding the property are relatively subdued. No landslides
were observed on those slopes. It is our opinion that the potential for landslides to
adversely affect the project is low.

Slope failures can occur in temporary excavations made for construction of the
project. Precautions should be taken to reduce the potential for failure of temporary
slopes. Those precautions are discussed in Utility Trenches, Pipe Bedding, and Trench
Backfill section below.

UBC DESIGN RECOMMENDATIONS

At a minimum, structures should be designed in accordance with the Uniform
Building Code (UBC) criteria. UBC-based design requires the definition of a Seismic
Zone Factor (Z), a Soil Profile Type (S), Seismic Source Type, Near-Source Factors (N,
and N,), Seismic Coefficient (C, and C,), Site Coefficient Factor (S) and an Importance
Factor (1).

The Structural Engineers Association of California (SEAOC) Commentary to the
UBC indicates that “the primary function of the UBC design requirements are to provide
minimum standards for use in building design regulations to maintain public safety in the
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extreme earthquakes....not to limit damage, maintain function, or provide for easy
repair". The owner should note that in the event of severe ground motions, structures
designed per the UBC may be subject to structural damage.

UBC Seismic Zone Factor

The design of structures for seismic loading conditions, in accordance with the
1997 edition of the UBC, should be based on a Seismic Zone Factor, Z, equal to 0.40.
The UBC'’s Seismic Zone Factor should not be used as an estimate of peak ground
acceleration. If required, peak ground accelerations at the site should be estimated by
performing a site-specific probabilistic or deterministic seismic hazard analysis.

UBC Soil Profile Type

The UBC Soil Profile Type, S, is a function of the soil conditions and subsurface
stratigraphy. As noted in this report, the site is underlain by medium dense to dense
sand and stiff to hard clay to depths of at least 50 feet. We estimate that the site is
underlain by a site profile S¢, which corresponds to stiff soils. In our opinion this soil
profile type, of those provided in the UBC, most closely describes the site conditions.

UBC Seismic Source Type

The UBC Seismic Source Type is based upon the estimated maximum moment
magnitudes and slip rates of faults in the project region. As discussed above, a number
of seismic sources are present in the project region. Based upon the estimated slip
rates and moment magnitudes of the controlling fault, the More Ranch fault, we estimate
that the Seismic Source Type conforms to a Type “B”. Seismic Source Type B
encompasses faults that have the potential to generate moment magnitudes of greater
than 6.5 and with a slip rate of less than 2 millimeters per year. According to Petersen
et al., (1996), the More Ranch fault is capable of generating a moment magnitude of 6.7
and has a slip rate of less than 1 millimeter per year, thus qualifying it as a Type “B”
fault. In addition, Petersen et al. (1996) reports that all the faults recorded within the
Santa Barbara Channel qualify as Type “B" faults, with the exception of the Anacapa-
Dume fault system, located about 30 miles offshore.

UBC Near-Source Factors

The UBC Near-Source Factors, N, and N,, are based upon distance of the
seismic source from the site and the Seismic Source Type. The distance to the More
Ranch fault is estimated to be about 1,800 feet (650 meters) from the site. Using a
Seismic Source Type “B” and a distance to the seismic source of less than 2 kilometers,
the following Near-Source Factors are applied:

e N,-1.3
L4 NV - 1.6
UBC Seismic Coefficient

The UBC seismic coefficients, C, and C,, are based upon the Seismic Zone
Factor, Z, and Soil Profile Type, S. As discussed above, the Seismic Zone Factor is
estimated to be 0.4 and the Soil Profile Type is estimated to be S¢. Using those criteria,
the Seismic Coefficients are estimated to be the following:

e C,—0.36N,
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e C,~-0.96N,
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CONCLUSIONS AND RECOMMENDATIONS

The geotechnical conditions, as encountered in the 4 drill holes and 11 CPT
soundings advanced for this study, indicate that the proposed development, as we
currently understand it, can be supported on conventional shallow foundations once the
improvements, as recommended herein, have been completed.

GRADING AND EARTHWORK
General

All grading and earthwork should be performed in accordance with the County of
Santa Barbara Grading Ordinance. The following sections provide recommendations for
site preparation, fill placement, compaction requirements, and construction of utility
trenches and pipe bedding. Also included are anticipated excavation characteristics of
the site materials.

Surficial soils encountered within the depths affected by grading include plastic,
highly expansive clay. Ideally, those highly expansive soils should be placed below a
depth of 3 feet from finish grade to minimize the effects of expansive soil properties on
the residential foundations and slabs. However, selective grading may be impractical or
there may be inadequate lower expansive native soil or import soil quantities to provide
lower expansive soil fills under all residences. If highly expansive soil is placed below
the residences, the mitigation measures presented in the Recommendations For
Shallow Foundation Design section should be followed.

Materials

General Fill. Typically, onsite soils free from organics, debris, deleterious
materials, and oversize materials (i.e., over 3 inches in largest dimension) are
considered suitable for general fill. Soil types that could be encountered within the
anticipated shallow depths of excavation are anticipated to consist primarily of sandy
and silty clay (CL), and clay (CH) with some clayey sand (SC). Locally those materials
could contain gravel, cobbles, and boulders.

General Import Fill. Fill materials imported to the site should be free of
organics, trash and debris, deleterious materials, and oversize materials (i.e., over 3
inches in largest dimension). In addition, general imported fill should have an Expansion
Index of less than 30, less than 40 percent passing the No. 200 sieve, and a Plasticity
Index of less than 10. General imported fill should be observed and tested by Padre
prior to being brought to the site.

Pervious Backfill Material. Pervious backfill material shall meet the
requirements specified for Pervious Backfill Material in Section 19 of the Caltrans
Standard Specifications, latest edition.

Structural Backfill Material. Structural backfill material shall meet the
requirements specified for Structural Backfill Material in Section 19 of the Caltrans
Standard Specifications, latest edition.
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Filter Fabric. Filter fabric shall consist of a needle-punched nonwoven
geotextile conforming to specifications presented in Section 88-1.03 of the Caltrans
Standard Specifications, latest edition.

Site Preparation

Site preparation for the proposed site improvements should initially consist of
removal and disposal of existing debris, vegetation, tree root systems, structures, etc.
These materials should be removed to expose earth materials that are free of organics
and other deleterious matter. Organic materials should be stripped and removed from
the project site in areas to be graded. We estimate that approximately 1 to 3 inches of
surface soil will be removed from the site along with the organic materials. If buried
tanks, abandoned wells, or other underground structures are encountered, they should
be removed or destroyed in accordance with the requirements of the appropriate
regulatory agency. Any resulting excavations should be filled with engineered fill that is
placed and compacted in accordance with the recommendations of the Engineered Fill
Section of this report.

Artificial fill materials, if encountered on site, should be removed prior to fill
placement in those areas. Those artificial fill materials should be screened of organics,
deleterious materials, debris, and oversize rocks and used within fill materials placed on
site. Fine-grained artificial fill materials should be segregated and placed as general fill
on the site, but should not be used beneath structures or retaining walls. A geologist or
engineer from Padre should observe the artificial fill excavations to confirm that the
vertical and lateral extent of those materials have been removed prior to fill placement.

OVEREXCAVATION

The surface soils at the site appear to be soft or loose to a depth of about 2 feet
below existing grades. In addition, although we have not yet seen a grading plan or
detailed site layout with elevations, we suspect that there is a potential for some of the
structures to straddle a cut/fill daylight line. To support the proposed buildings and site
improvements, the areas of proposed improvements should be overexcavated following
completion of the Site Preparation recommendations. Generally, all of the materials
encountered appear to be capable of being excavated with conventional earth moving
equipment.

The engineer or geologist should observe the resulting overexcavation surface
prior to scarification and recompaction to observe that subsurface conditions are
consistent with those anticipated based on our exploration. If variations in subsurface
conditions are evident, those variations may effect the recommendations contained in
this report.

Building Areas

Within the footprint of proposed buildings and foundations, and extending to a
minimum distance of 5 feet beyond the foundation footprint, soils should be
overexcavated to a depth of 3 feet below existing grade or 1 foot below bottom of the
foundation, whichever is deeper. Once the engineer or geologist has observed the
resulting overexcavation area, the exposed surface should be scarified to a depth of 8 to
12 inches. The scarified surface should be moisture conditioned to achieve a moisture
content that is 2 to 4 percentage points above optimum moisture content, and
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compacted to a minimum of 90 percent relative compaction (percent of maximum dry
density as determined per standard test method ASTM D1557).

Pavement Areas

Within areas to be paved and extending to a minimum distance of 2 feet beyond
the limits of pavement and curbing, soils should be overexcavated to a depth of 2 feet
below existing grade or one foot below pavement subgrade elevations (bottom of
aggregate base section), whichever is deeper. In areas where the finish subgrade
elevation is more than 2 feet below existing grade, no overexcavation is necessary.
Once the resulting overexcavation area (or cut subgrade) has been observed by the
engineer or geologist, the exposed surface should be scarified to a depth of 8 to 12
inches. The scarified surface should be moisture conditioned to achieve a moisture
content that is 2 to 4 percentage points above optimum moisture content, and
compacted to a minimum of 90 percent relative compaction. The upper one foot of
subgrade should be compacted to a minimum of 95 percent relative compaction. The
soil materials should be mixed, moisture conditioned, and/or removed, as needed, to
achieve the recommended compaction.

The prepared subgrade should be proof rolied with a loaded water truck or other
heavy pneumatic-tired equipment. Soft, loose, or yielding areas identified from proof
rolling should be overexcavated and replaced with compacted on-site soils.

We recommend that the subgrade materials be reviewed and tested at the time
of construction to verify the R-value and structural pavement section for those areas. On
the basis of observations and tests made during grading, revised pavement
recommendations may be needed. We recommend that the project specifications
provide for variations in the subgrade conditions and resulting changes to the thickness
of the pavement section.

Areas to Receive Fill

Areas to receive fill that do not fall within building and pavement areas shouid be
overexcavated to a depth of 2 feet below existing grade. Once the resulting
overexcavation area has been observed by the engineer or geologist, the exposed
surface should be scarified, moisture conditioned, and compacted as recommended for
the pavement areas above.

FILL MATERIALS AND PLACEMENT

Descriptions of materials proposed for fills are discussed in the Materials Section
above. Prior to placement of fill, the ground surface to receive fill should be observed by
the engineer or engineering geologist. The ground surface should be tested where the
subgrade has been scarified and compacted. Fill should be placed and compacted in
accordance with the recommendations of the Engineered Fill section of this report.

Fill Materials

Fill materials and imported fill materials should be used as backfill of excavations,
unless otherwise noted in this report. All imported fill should be observed, tested if
necessary, and approved by the engineer prior to hauling to the site.

When fill material includes rock, large rocks should not be allowed to nest and
form voids within the fill. Therefore, fill material with rock must be carefully placed so
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those potential voids are filled with granular fines and properly compacted. Special
mixing operations may be required, depending on the character of the fill materials.
Rocks larger than 3 inches in diameter should not be permitted in the compacted fill.

Engineered Fill

Engineered fill placed in the overexcavation areas, to fill voids left by the removal
of vegetation, tree roots, or utilities, or to bring the site to final grade should be placed to
provide uniform conditions to support the proposed improvements. Fill should be placed
in layers not to exceed 8 inches in loose thickness. Because some of the native soil is
highly expansive, that soil should be moisture conditioned to achieve a moisture content
of 2 to 4 percentage points above optimum moisture content prior to compaction. Non-
expansive import or native soil should be moisture conditioned to 0 to 2 percentage
points above optimum moisture content.

Within building areas and extending to a minimum distance of 5 feet beyond the
foundation footprint, fill should be compacted to at least 90 percent relative compaction.
Within pavement areas fill should be compacted to at least 90 percent relative
compaction up to within 1-foot of subgrade elevation. The upper one-foot of pavement
subgrade and the aggregate base should be compacted to a minimum of 95 percent
relative compaction. Fill placed outside the building and pavement areas should be
compacted to at least 90 percent relative compaction.

Where fills are made on hillsides or exposed slopes inclined steeper than 5
horizontal to 1 vertical (5:1), horizontal benches should be cut into firm, undisturbed,
natural ground. This should provide a horizontal base so that each layer of fill is placed
and compacted on a horizontal plane. The initial bench (key) at the toe of the fill should
be at least 15 feet in width and inclined into the slope. The key should be founded on
competent material as determined by the engineer or engineering geologist. The width
and frequency of the succeeding benches will vary with the soil conditions and the
steepness of the slope.

Structural Backfill

Retaining walls and other subsurface structures aside from conventional spread
footings should be backfilled with free-draining structural backfill material. Earth
retaining walls that are not designed to support hydrostatic forces should be constructed
with pervious backfill material and weep holes or pipe outlets. The pervious backfill
material should be placed in a one-foot wide zone directly behind the wall for the entire
wall height. Alternatively, a prefabricated drainage panel, such as Miradrain, should be
installed on the back of retaining walls to provide drainage. The remaining backfill
behind structures and retaining walls should consist of structural backfill material, as
described above. Backfill for retaining structures should be compacted to 90 percent
relative compaction. Retaining wall backfill should be placed within a zone bounded by
the back of the wall and a 1:1 line projected upward from the heal of the retaining wall
footing.

Utility Trenches, Pipe Bedding, and Trench Backfill

Utility trenches greater than 5 feet deep should be braced and shored in
accordance with good construction practice and all applicable safety ordinances. Where
shoring is not used in shallow trenches, we anticipate that some sloughing will occur if
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sidewalls are constructed steeper than 1:1. The actual construction of the trench walls
and worker safety is the responsibility of the contractor.

Pipe bedding for utilities should consist of sand with a minimum sand equivalent
of 30. The sand should extend a minimum of 4 inches below the pipe and 1 foot above
the pipe for the entire trench width. The bedding material should be compacted to a
minimum of 90 percent relative compaction with care given to ensure compaction in the
pipeline haunch area. When placed within areas requiring more stringent compaction
requirements, the higher degree of compaction will govern. Jetting will not be allowed.

Estimated Volume Change

Grading operations will result in volume changes of the on-site earth materials
through shrinkage due to stripping of surface vegetation, and increased densification of
surficial soil due to compaction. The shrinkage losses can be estimated based on
laboratory tests and experience with similar projects. The actual volume losses will be
dependent on construction technique, extent of tree or vegetation root systems and the
accuracy of topographic survey data, all of which can not be accurately accounted for in
the estimate.

Based on our experience, site conditions at the time of our exploration, and
comparisons of in-place dry densities to dry densities at 90 percent compaction, we
estimate that a shrinkage factor as a result of soil densification of 2 to 5 percent should
be used for design. In addition to soil densification, the loss of approximately 1 to 3
inches of soil across the site as a result of clearing operations should be considered in
the earthwork volume calculations.

RECOMMENDATIONS FOR SHALLOW FOUNDATION DESIGN
Introduction

Shallow foundations and slabs-on-grade may be used for the planned structures
provided the recommendations contained herein (including those for Earthwork and
Grading presented above) are followed and locally accepted, good quality, construction
techniques are utilized. Shallow foundation elements may consist of continuous wall
footings or isolated spread footings.

Surficial soils encountered within the depths affected by grading include plastic,
highly expansive clay. Because test results indicate that there is highly expansive soil
present at the site, minimum foundation requirements for highly expansive soils and the
proposed building types, as defined by the UBC, should be considered as minimum
requirements for foundation and slab-on-grade design.

The allowable bearing values recommended below are based on an evaluation of
a safe load that should not result in a shear failure within the soil (i.e., maintains an
adequate factor of safety against shear failure) or immediate elastic settlement.

Expansive Soil Mitigation Measures

Expansion Index tests performed on two bulk samples collected from the surficial
soil encountered at the site indicate that the expansiveness of soil likely to be
encountered during grading ranges from low to high (El = 21 and 114) as defined by the
Uniform Building Code. Ideally, those highly expansive soils should be placed below a
depth of 3 feet from finish grade to minimize the effects of expansive soil properties on
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the residential foundations and slabs. However, selective grading may be impractical or
there may be inadequate lower expansive native soil or import soil quantities to provide
lower expansive soil fills under all residences.

If highly expansive soil is placed within the upper three feet below buildings then
the foundations and slabs should be constructed in accordance with UBC Chapter 18,
section 1803. In addition, the following measures should be completed as the minimum
requirements towards mitigating the effects of expansive soil on the buildings.

e Prior to placement of concrete for foundations or slabs, the soils to a depth of
33 inches below lowest adjacent grade within the building foot print should be
premoistened to 140 percent of optimum moisture content.

e Exterior grades adjacent to foundations or slabs should be graded to provide
positive drainage away from foundation areas.

e Any planters adjacent to foundations should be lined with a high density
polyethylene sheeting to prevent over-watering from impacting foundation
soils. It may be necessary to connect lined planters to a subdrain system.

Additional measures that may be considered to mitigate the effects of expansive
soil include the use of post-tensioned slabs, perimeter moisture barriers, and the use of
a grade beam foundation system.

Once grading is complete, the individual lots or groups of lots should be tested
for expansion index so that the extent of the mitigation measures can be limited to those
lots affected.

Shallow Footing Design Criteria

Minimum Footing Embedment. We recommend that shallow isolated and
continuous wall footings be founded on fill soils compacted as described above. The
minimum embedment depth relative to the adjacent finished grade or slab elevation,
whichever is lower, should be 27 inches for perimeter continuous footings, and 24 inches
for interior footings.

Minimum Footing Dimension. A minimum footing width of 15-inches is
recommended for both continuous wall and isolated footings. The footing thickness
should be determined by the structural engineer, but should not be less than 12-inches
thick.

Allowable Bearing Pressure. Isolated and continuous wall footing elements
should be proportioned for dead load plus probable maximum live load and a maximum
allowable bearing pressure of 1,800 pounds per square foot (psf) for footings meeting
the minimum requirements stated above. The allowable bearing pressure can be
increased by 200 psf for each additional foot of footing depth above the minimum
recommended. An increase of 150 psf can be added to the allowable bearing pressure
for each additional one-foot of increase in footing width. However, the maximum
allowable bearing pressure should not exceed 2,500 psf. When considering wind and
seismic loads, the allowable bearing pressure may be increased by one-third. The
allowable bearing value is for vertical loads only; eccentric loads may require an
adjustment to the values recommended above.
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Minimum Footing Reinforcement. Footing reinforcement should be designed
by a structural engineer and should conform to pertinent structural code requirements.
Minimum footing reinforcement should not be less than that required for shrinkage,
temperature control, and structural integrity, but should consist of at least four No. 4 bars
with two placed at the top, and two placed at the bottom of the footing. In addition, due
to the highly expansive soils, No. 4 bars should be placed vertically at 24 inches on
center in exterior footings and be bent to extend a minimum of 3 feet into the slab.

Corrosivity. One soil chemistry (e.g., sulfates, chlorides, resistivity) test was
performed for this study. The laboratory test results indicate that the native soils are
corrosive to unprotected ferrous metals and that Type Il Portland cement should be used
in concrete. Test results and complete recommendations are included in Appendix B.

Estimated Settlement. Estimated settlements of shallow foundations supported
on a relatively uniform thickness of compacted fill were made using the results of
consolidation tests and estimated building loads (Duncan, J.M., and Buchignani, A.L.,
1976). On the basis of our test results and estimated building loads no greater than 4
kips per lineal foot for continuous footings and 50-kip column loads, we estimate that
total consolidation settlement will be on the order of one inch. Differential settlements for
footings of similar sizes and loading conditions can be assumed equal to one-half of the
total setttement. We expect that up to one-half of the estimated settlements should
occur during construction.

Seismically Induced Settlement Potential. Because the subsurface soil
materials appear to consist primarily of stiff to very stiff fine grained soil, in our opinion,
the potential for seismically induced settlement is likely to be low.

Slabs-On-Grade

All ground-supported slabs should be designed by a civil engineer to support the
anticipated loading conditions but as a minimum should be at least 4 inches thick.
Reinforcement for floor slabs should be designed by the civil engineer to maintain
structural integrity, and should not be less than that required to meet pertinent code,
shrinkage and temperature requirements, but should be no less than No. 4 bars (Grade
60), spaced 18 inches on center each way. Reinforcement should be placed at mid-
thickness of the slab with provisions to ensure it stays in that position during construction
and concrete placement.

Slabs on grade should be constructed on a relatively uniform thickness of
compacted fill. In areas where moisture vapors penetrating the slab may be detrimental
to carpet or linoleum floor coverings, we recommend the placement of a 10-mil thick
visqueen layer placed between two, 2-inch-thick lifts of clean sand below the siab.

Sliding and Passive Resistance

Sliding Resistance. Uitimate sliding resistance generated through a compacted
soil/concrete interface can be computed by multiplying the total dead weight structural
loads by the friction coefficient 0.35.

Passive Resistance. Ultimate passive resistance developed from lateral
bearing of shallow foundation elements bearing against compacted soil surfaces for that
portion of the foundation element extending below a depth of 1 foot below the lowest
adjacent grade can be determined using an equivalent fluid weight of 350 pcf.
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Safety Factors. Sliding resistance and passive pressure may be used together
without reduction in conjunction with recommended safety factors outlined below. A
minimum factor of safety of 2.0 is recommended for foundation sliding, where sliding
resistance and passive pressure are used together. The safety factor for sliding can be
reduced to 1.5 if passive pressure is neglected.

RETAINING WALL DESIGN
Active and Passive Pressures

Retaining walls that are free to rotate at least 0.2 percent of the wall height can
be considered unrestrained walls. Unrestrained retaining walls that support vertical cuts
and cantilevered walls less than about 6 feet high can be designed using equivalent fluid
weights of 35 pcf and 350 pcf for active and passive pressures, respectively, assuming a
horizontal, drained backfill. For design of a retaining wall with backfill placed at a 2:1
slope above the wall, an equivalent fluid weight of 55 pcf should be used for active earth
pressures. Where a uniform vertical surcharge will be present above the wall, a lateral
earth pressure coefficient of 0.5 should be applied to the vertical surcharge load to
compute the increased active pressure on the wall due to the surcharge.

Restrained retaining walls that support vertical cuts can be designed using an
equivalent fluid weight of 55 pcf for at rest pressures, assuming a horizontal, drained
backfill condition. In the event that free draining backfill is not provided behind retaining
walls, Padre should be contacted to provide revised active, at-rest, and passive
pressures for the backfill materials proposed for use.

If there is any surcharge point or line loads located within 0.5H feet from the top
of the wall, Padre should be contacted to evaluate the lateral components of those
surcharge loads.

Sliding Resistance

Ultimate sliding resistance generated through a soil/concrete interface can be
computed assuming a coefficient of friction of 0.35. Minimum factors of safety of 1.5 and
2.0 are recommended for foundation overturning and sliding, respectively, where sliding
resistance and passive pressure are used together. The safety factor for sliding can be
reduced to 1.5 if passive pressure is neglected.

Backfill Recommendations

Retaining wall foundations should be supported on a uniform thickness of
compacted fill material prepared according to the recommendations in the Fill Materials
and Placement, and Recommendations for Shallow Foundation design sections of this
report. Backfill behind retaining walls should consist of pervious backfill and structural
backfill materials. Those materials should meet the requirements for Pervious and
Structure Backfill Materials outlined in Section 19 of the Caltrans Standard
Specifications. The pervious backfill material should be placed in a one-foot wide zone
directly behind the wall for the entire wall height. Alternatively, a prefabricated drainage
panel, such as Miradrain, should be installed on the back of retaining walls to provide
drainage. The remaining backfill behind structures and retaining walls should consist of
structural backfill, as described above.  Backfill for retaining structures should be
compacted to 95 percent relative compaction. Retaining wall backfill should be placed
within a zone bounded by the back of the wall and a 1:1 line projected upward from the
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heal of the retaining wall footing. Weep holes or subdrains should be incorporated into
the design of retaining structures to keep water pressure forces from acting on the walls.

ASPHALT PAVEMENT DESIGN

R-value tests conducted for this study indicate that the surficial soils have R-
values of 5 and 7. Asphalt pavement designs were calculated using traffic indices (Tl)
equal to 5.0, 6.0, and 7.0.

Using the conservative R-value of 5 and the traffic indices noted above, we
recommend the following minimum asphalt pavement sections.

e TI=5.0, use 0.21 ft. asphalt over 0.91 ft. aggregate base.
e TI=6.0,use 0.21 ft. asphalt over 1.22 ft. aggregate base.
e TI=7.0,use 0.25 ft. asphalt over 1.45 ft. aggregate base.

The preliminary design should be verified at the time of construction by obtaining
R-values from the actual subgrade, and modifications should be made to the design
section if the actual R-values are lower than those assumed for this design. If possible,
granular materials should be placed within road areas during fill placement to reduce
pavement section requirements.

REVIEW OF PLANS AND SPECIFICATIONS

We recommend that Padre provide a general review of the grading and
improvement plans. The purpose of the review is to assess general compliance with the
earthwork and slope stabilization recommendations of this report, and to confirm that the
recommendations given in this report are incorporated in the project design plans and
specifications. We recommend that plans and specifications be made available to Padre
upon their completion.

CONSTRUCTION MONITORING

The construction process is an integral design component with respect to the
geotechnical aspects of a project. Because geotechnical engineering is inexact,
unanticipated or changed conditions can occur due to the variability of natural process.
Proper engineering and geologic observation and testing during construction are
imperative in allowing the engineer the opportunity to verify assumptions made during
the design process. Therefore, Padre should be retained during site grading and
construction to observe compliance with the design components and geotechnical
recommendations, and to allow design changes in the event that subsurface conditions,
or methods of construction, differ from those anticipated. Padre can conduct the
observation and field testing services, and provide results on a timely basis so that
actions, if necessary, can be taken to mitigate unforeseen changes in subsurface
conditions.

CLOSURE AND LIMITATIONS

This report has been prepared for the exclusive use Oly Chadmar Sandpiper
General Partners, and their agents for specific application to the design and construction
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of the proposed Sandpiper Residential Development, located in the Goleta area of Santa
Barbara County, California, as shown on Plate 2. Padre prepared the findings,
conclusions, and recommendations presented herein in accordance with generally
accepted geotechnical engineering practices at the time and location that this report was
prepared. No other warranty, express or implied, is made.

Soil and rock materials are typically not homogenous in type, strength, and other
geotechnical properties and can vary between points of observation and exploration. in
addition, groundwater and soil moisture conditions can vary seasonally and for other
reasons. Padre does not and can not have a complete knowledge of the subsurface
conditions underlying a site. The conclusions and recommendations presented in this
report are based upon the findings at the points of exploration, interpolation and
extrapolation of information between and beyond the points of observation, and are
subject to confirmation of the conditions revealed by construction.

If the proposed construction is relocated, redesigned, or should structural loading
be greater than anticipated, the recommendations contained within this report should be
considered invalid unless the changes are reviewed and our recommendations modified
or approved in writing.

We recommend that Padre be retained to review and comment on the
geotechnical aspects of the project and specifications before they are finalized. Also,
the construction process is an integral design component with respect to the
geotechnical aspects of a project. Because geotechnical engineering is inexact,
unanticipated or changed conditions can occur due to the variability of natural process.

Findings of this report are valid as of the date of issuance; however, changes in
condition of a property can and will occur with the passage of time. Furthermore,
changes in applicable or appropriate standards occur whether they result from legislation
or advancement in technology. Accordingly, findings of this report may be invalidated
wholly or partially by changes outside of our control. This report is subject to our review
and remains valid for a period of one year, unless we issue a written opinion of its
continued applicability thereafter.

The scope of our services did not include any assessment for the presence or
absence of any hazardous/toxic substances in the soil, ground water, surface water, or
atmosphere, or the presence of any environmentally sensitive habitats or culturally
significant areas.

— ¢ -
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APPENDIX A
SUBSURFACE EXPLORATION

The subsurface exploration program for the proposed Sandpiper Residential
Development, in Goleta, California, consisted of the excavation of 11 CPT soundings
and 4 hollow-stem-auger drill holes, as indicated on Plate 2.

CONE PENETROMETER SOUNDINGS

Eleven CPT soundings were performed by Holguin, Fahan & Associates using an
approximately 25-ton CPT truck. The CPT sounding is performed by pushing into the
ground a 10 square-centimeter (cm?) conical tip on the end of a series of rods. Load
cells within the tip and within a 150-cm?-friction sleeve located above the tip, measure tip
resistance (qc) and sleeve friction (fs), respectively, nearly continuously throughout the
push. Subsurface stratigraphy and other properties can be determined by applying
empirical correlations to that data.

The 11 CPT soundings were completed to depths ranging from about 9 to 43 feet
below existing grade. The graphical logs and interpretations of each CPT are presented
behind the drill hole logs.

HOLLOW-STEM AUGER DRILL HOLES

The drill holes were excavated using a truck-mounted CME 75 drill rig supplied
by S/G Testing Laboratories of Lompoc, California. The drill holes were excavated to
depths ranging from 21.5 to 51.5 feet below existing ground surface. Sampling was
performed using a 1-3/8-inch inside diameter (ID) standard penetration split-spoon
sampler (SPT), and a Modified California sampler (2-3/8-inch ID). The SPT and
Modified California samplers were driven by an above-hole, automatic trip hammer
delivering approximately an equivalent amount of driven energy as a 140-pound safety
hammer free-falling from a height of 30 inches. Bulk samples were recovered from the
near-surface drill cuttings.

The logs of the drill holes describe the earth materials encountered, sampling
method used, and laboratory tests performed. The logs also show the location, drill hole
number, date of drilling, and the names of the logger and drilling subcontractor. A Padre
geologist, using ASTM 2488 for visual soil classification logged the drill holes. The
boundaries between soil types shown on the logs are approximate because the
transition between different soil layers may be gradual and may change with time. The
logs of the drill holes advanced for this study are presented as Plates A-2.1 through A-
2.4. A Key to Terms & Symbols Used on Logs is presented on Plate A-1

99-1131.rpt A-1



09-28-1999

LOG OF BORING
(Page 1 of 1)

PROJECT Padre's Project Name DRILLER Drilling Subcontractor
PROJECT NO. Padre's Project No DRILLING METHOD  How Hole was Excavated
LOCATION General Location DRILL HOLE DIAM. Qutside Dia. of Drill Hole
START DATE Date Drilling Started LOGGED BY Padre's Logger
END DATE Date Drilling Ended CHECKED BY Padre's Reviewer
O e g
Depth Surf. T z 3 8
n Elev. g a g 3 8 DESCRIPTION
feet +28 ‘E“ [ S w
U] %] w m D
0- 28
1 IZ SAMPLES/BLOW COUNT SYMBOLS KEY
0 Bulk soil sample
5- 23 I . .
2 - (N California modified split-spoon (CMSS) sample.
0 Brackets on blow counts indicate CMSS sample.
- 18 P
10 3 14 Standard penetration test (SPT) sample.
0
13
15 a [l No sample recovery. Brackets on blow-count
0 indicate CMSS used in sample attempt.
8
2 s [ s No recovery. Lack of brackets on blow count
0 indicates SPT sample attempt.
3
25 LITHOLOGIC GRAPHICS DESCRIPTIONS FOR
0 SOILS MATERI!ALS (per ASTM D2487 & D2488)
2 °
30 "o GW well GRAVEL
GP poorly GRAVEL
3B 7 GM silty GRAVEL
GC _ _clayey GRAVEL
Sw well SAND
40 -2
SP poorly SAND
SM silty SAND
45 17 SC clayey SAND
ML SILT
MH elastic SILT
50 -22

CL lean CLAY
CH fat CLAY
b5 27 PT soils or

LITHOLOGIC GRAPHICS DESCRIPTIONS FOR
ROCK MATERIALS

60 52 SS  SANDSTONE
SH  SHALE
65 37 MS  MUDSTONE
SL  SILTSTONE
. CG  CONGLOMERATE

LABORATORY TESTS PERFORMED ABBREVIATIONS:

DS - Direct Shear; Consol - One-Dimensional Consolidation; GS - Grain-Size Distribution; El - Expansion
Index; UC - Unconfined Compression; TC - Triaxial Compression; SC - Soil-Chemistry; AL - Atterberg
Limits; SE - Sand Equivalent; RV - R-value.

PLATE A-1

LEGEND TO DRILL HOLE LOGS

Water Levels

Well Construction
Information

NOTES

SAMPLERS

- SPT Sampler, 1-3/8" ID, 2" OD, Driven
CMSS Sampler, 2-3/8" ID, 3" OD,
Shelby Tube, 2-7/8" ID, 3" OD, Pushed

SAMPLE DRIVING RESISTANCE

- Blow Counts are recorded as the
number of blows required for one foot of
sampler penetration using a 140-lb
hammer falling 30 inches Typically,
sampler is driven 18" and the initial 6"
discarded.

Blows/ft Description

44 44 blows were required to
drive sample 12" after initial
6"

72/8" 22 blows to drive sample
initial 6" and 50 blows to drive
sample final 2"

50/3" 50 blows to drive sample 3"

Water level after initial measurement**

Initial water level measurement**
**(both water levels may not represent
stabilized water levels)

NOTE FOR ALL LOGS:

The data presented on the logs are a
generalization of actual geologic
conditions present in the area of
exploration at the time and location that
the exploration was performed. Actual
subsurface geologic and geotechnical
conditions may vary at the drill hole site
and other locations, and with the passage
of time.
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09-23-1999

LOG OF BORING DH-1

PROJECT Sandp per Res denta Dev
PROJECT NO 9904-1131
LOCATION Goeta CA
START DATE 8/19/99
END DATE 8/19/99
3
e}
B
2
o
Q
8] S €
Depth Suf. T 8 z 3
: o a 2 (&]
o e ® 5 B3
o o (% m
0 -102
1
2 (51)
5 o7 !
3 77)
4 (41)
10- 92
5 (78)
15- 87
20 82
25 77
8 27
30

No groundwater encountered in drill hole.
Drill hole backfilled with excavated cuttings.

See Plate A-1 for Legend to Drill Hole Logs

Plate A-2.1

3187-F Airway Avenue

(Page 1 of 2) Costa Mesa, California 92626

S/G Testing Laboratories
OD  Hollow-Stem Auger

Auto-Trip

J.A. Bianchin

J.A. Bianchin

DESCRIPTION

Water Levels

% Passing 200 Sieve
Unit Dry Wt., pcf
Water Content, %

ge dry wth

Clayey SAND (SC), moderate brown dry 1110 129
very dense, fine to coarse gra ned.

Silty CLAY (CL), gray sh orange dry hard
with minor fine sand.
1077 120

astc
wth
Clayey SAND (SC), moderate brown, mo st
very dense, fine to coarse gra ned, with
minor fine gravel.

Silty oist,
very with
Silty , moist
hard

Clayey SAND (SC), moderate brown, mo st
very dense, fine to coarse gra ned, th nly
bedded, slightly plastic.

Silty CLAY (CL), moderate brown to dark
yellowish orange, moist, very stiff to
hard, slightly plastic.

Maximum Density, pcf

124

assoc s, inc.
ENGINEERS, GEOLOGISTS &
ENVIRONMENTAL SCIENTISTS

Optimum Moisture
Content, %

11

Oy Chadmar Sandpiper Genera Partnersh p

Lab Tests Performed

E1 GS

Consol.

DS, Comp

Conso
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