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SOILS ENGINEERING REPORT AND ENGINEERING GEOLOGY INVESTIGATION

Dear Mr. Weldon:

This Soils Engineering Report and Engineering Geology Investigation has been prepared
for two proposed residences and associated roadway to be located at 6226 Ontario Road,
in the San Luis Obispo area of San Luis Obispo County, California.

The two sites will be referred to as Parcel 2 building envelope (Lower Site) and Parcel 1
building envelope (Upper Site). Geotechnically, the sites are suitable for the proposed
developments provided the recommendations in this report for site preparation, earthwork,
foundations, slabs, retaining walls, and pavement sections are incorporated into the
design.

Shallow rock was contacted across the majority of the two proposed sites (Upper and
Lower) at shallow depths. Grading will be required to create a level and suitable building
pads. However, to minimize grading and utilize the underlying bedrock for foundation
support, we recommend that all footings be placed into rock and grading be limited with
respect o over-excavations.

Thank you for the opportunity to have been of service in preparing this report. If you have
any questions or require additional assistance, please feel free to contact the undersigned
at (805) 614-6333.

Sincerely,
GeoSolutions, Inc
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SOILS ENGINEERING REPORT AND ENGINEERING GEOLOGY INVESTIGATION
6226 ONTARIO ROAD
APN: 076-114-052, SAN LUIS OBISPO AREA,
SAN LUIS OBISPO COUNTY, CALIFORNIA

PROJECT SL10844-1

1.0 INTRODUCTION

This report presents the results of the
geotechnical  investigation for  two
proposed residences and the associaied
roadway to be located at 6226 Ontario
Road, in the San Luis Obispo area of San
Luis Obispo County, Califcrnia. See Figure
1: *Site Location Map for the general
location of the project area. Figure 1: Site
Location Map was obtained from the
computer prograrn Topo USA 8.0
(DeLorme, 2009).

11 Site Description ‘ IN35.204°
w2608

6226 Ontario Road is located at 35.204
degrees north latiiude and -120.698
degrees west longitude &t a generai
elevation of 90 feet (Lower Site) and 420
feet (Upper Site) above mean sea level.
The property is “L” in shape, consists of 2
parcels and 161.71 acres in size. The
project property will hereafter be referred
to as the “Lower Site” and the “Upper Site”.
See Figure 2: Site Plan for the general
layout of the Sites.

The Lower Site is situated on a generally ; Ea |
level area adjacent to Ontario Road. The pocyecomonciing B e
Lower Site resides above Ontario Road . ke ous s
and a moderate slopes descends

downward from the Lower Site to Ontario

Road. The Lower Site is currently open  Figure 1: Site Location Map

grass lands.

The Upper Site is located several hundred feet above Ontario Road on a ridge that descends to the north
and south. Qak trees, grasses and shrubs currently vegetate the Upper Site.

An existing jeep road currently provides access to both building envelopes.

1.2 Project Description

The proposed single-family residences are to be located in the eastern portion of Parcel 1 and 2. The
Tentative Parcel Map depicis 3 building envelops and associated roadway, however at the time of this
report the project scope is iimited to Parcel 1 building envelope (Upper Site) and Parcel 2 building
envelope (Lower Site) and the associated roadway. The structures are anticipated to be one or two stories
in height. At the time of the preparation of this report, the proposed single-family residences are to be
constructed using light wood framing. Retaining walls are expected to be constructed as part of this
project.
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It is anticipated that the proposed single-family residences will utilize a slab-on-grade lower floor systems.
Dead and sustained live loads are currently unknown, but they are anticipated to be relatively light with
maximum continuous footing and column loads estimated to be approximately 2.0 kips per linear foot and
30 kips, respectively.

2.0 PURPOSE AND SCOPE

The purpose of this study was to explore and evaluate the surface and sub-surface soil conditions at the
Site and to develop geotechnical
information and design criteria. The
scope of this study includes the
following items:

1. A literature review of
available  published and
unpublished geotechnical
data peitinent to the project
site including geologic maps,
and available on-line or in-
house aerial photographs.

2 A field study consisting of
site reconnaissance and
subsurface exploration
including exploratory borings
and frenches in order {0
formulate a description of
the sub-surface conditions at
the Site.

3. Laboratory testing performed
on representative soil
samples that were coliscted
during our field stuay.

4. Engineering analysis of the
data gathered during our
literature review, field siudy, . .
and laberatory testing. Figure 2: Site Plan

5. Development of recommendations for site preparation and grading as well as geotechnical design
criteria for building foundations, retaining walls, pavement sections, underground utilities, and
drainage facilities.

3.0 FIELD AND LABORATORY INVESTIGATION

The field investigation was conducted on July 23, 2018 using backhoe equipment. Eight twenty-four inch
wide exploratory trenches were excavated to a maximum depth of 7.5 feet below ground surface (bgs) at
the approximate locations indicated on Plate 1. Sampiing methods included bulk bag samples.

Data gathered during the field investigation suggest that the soil materials at the Site consist of
interbedded layers of colluvial overlying competent formational material. The surface material at the Site
generally consisted of varying shades of silty SAND (SM) encountered in a dry to slightly moist condition
to approximately 1.0 to 3.0 feet bgs. The sub-surface materials consisted of white SANDSTONE to light
brown CLAYSTONE encountered in a dry and hard condition. Light gray silty SAND (SM) interpreted as fill

LB b TALHIA
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was encountered in trench T-2 to a depth of 2.0 bgs. The Lower Site did have some undocumented fill on
the eastern portion of the building envelop.

During the boring operaticns the soils encountered were continuously examined, visually classified, and
sampled for general laboratory testing. A project engineer has reviewed a continuous log of the soils
encountered at the time of field investigation. See Appendix A for the Boring Logs from the field
investigation.

Lzboratory tests were performed on soil samples that were obtained from the Site during the field
investigation. The resuits of these tests are listed belcw in Table 1: Engineering Properties. Laboratory
data reports and detailed explanations of the laboratory tests performed during this investigation are
provided in Appendix B,

Table 1: Engineering Properties
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4.0 GEOLOGIC RECOMMENDATIONS

The proposed development is geologically suitable provided that the recommendations provided herein
are implemented. The following are recommended for implementation at the Site.

1. It is recommended that numerical slope stability analyses be conducted on cut or fill
slopes constructed steepar than 2-to-1 (horizontal to vertical). Locally steeper slooes may
be allowed depending the resuits of a slope stability analysis.

2 Isolated seepage within formational units should be anticipated. Surface drainage facilities
(oraded swales, gutters, positive grades, etc.) are recommended at the base of cut slopes
that allow surfacing water to be transferred away from the base of the slope. The project
designer is recommended to offer specific design criteria for mitigation of water drainage
benind walls and cther areas of the site. This is especially imperative upslope of retaining
walls for residences. Subsurface drainage systems should not be connected into conduit
from surface drains and should not connect tc downspout drainage pipes.

3. Surface drairnage should be controlled to prevent concentrated water-flow discharge onto
either natural or constructed slopes. Surfacs crainage gradients shouid be planned to
prevent ponding and promote drainage of surface water away from building foundations,
edges of pavements and sidewelks or natural or man-made slopes. For soil areas we
recommend that a minimum of twe (2) percent gradient be maintained.

4. Excavation, fill, and consiruction activities should be in accordance with appropriate
codes and ordinances of the County of San Luis Obispo. In addition, unusual subsurface

T T



6226 Ontario Road
September 21, 2018 Project SL10844-1

conditions encountiered during grading such as springs or fill material should be brought to
the attention of the Engineering Geologist and Soils Engineer.

5 Rock rip-rap is recommended for concentrated drainage outfall locations that do not
discharge onto paved or exposed rock surfaces. It is recommended that geotextile fabric
(Enkamat 7010 or similar) be placed underneath the rip-rap and installed per the
manufacturer's recommendations.

6. Gutters are recomimended to be instailed along all sloped rooflines. Gutter downspouts

should not ailow concentraied drainage to discharge near the residence foundations but
rather should convey the water in solid piping away from the residence and toward
drainage facilities.

5.0 GEOLOGIC FINDINGS

51 Regional Geologic Conditions

The Site is located in the vicinity of the San Luis Range of the Coast Range Geomorphic Province
of California. The Coast Ranges lie betwsen the Pacific Ocean and the Sacramento-San Joaquin
Valley and trend northwesterly along the California Coast for approximately 600 miles between
Santa Maria and the Oregon border.

The Site lies within geologic terrain known as the lrish Hills Sub-block of the San Luis/Pismo
Structural Block (Lettis and Hall, 1994). The block is bordered on the north by the Los Osos Fault
Zone and to the south by the Hosgri Fauit Zone. Past tectonic activity along these and other faulis
in the vicinity have created comnplex structural and stratigraphic relationships between the various
rock units. The principal structural feziures that account for bedrock and related topography in the
area are the Pismo syncling, the Edna fault, the Los Osos fault, San Luis Bay fault and the Hosgri
tault.

5.2 Local Geology

]

Locally, the site is located within the Squire Member, Belleview Mamber, Gregg Member, and
Migueiito Member of the Pismo Formation as depicted on Plate 1, Site Enginesring Geology Map.
Hall, 1873, Dibblee, 2006 and Wiegers, 20171 mepped the development as underfain by lower
Pliccene io upper Miccens age Pismo Formation uniis. Information derived from subsurface
exploration was used to classify subsurface soil and formational units and to supplement geologic
rmapping.

As described in Section 3.0, eight irenches were excavated o determine the depth to formational
units and determine the quality of ihe formational material. Plate 1 depicts the Squire Member
(Tps), Beliaview Member (Tpb and Tpbc), Gregg Membper (Tpg), and Miguelitc Member (Tpms) of
the Pismo Formation throughout the proparty. Trernch logs are presented in Appendix A.

5.21 Squire Member

Wiegers, 2011 maps the western portion of the proposed roadway as within Squire Member of
the Pismo Formation (Tps). Wiegers, 2011 describes the Squire Member as “Massive, white,
calcareous, fine- to medium-grained, quartzose to arkosic, silty sandstone. Sand grains
subrounded tc subangular; 75-80% gquartz, 15-20% feldspar, less than 15% mafic minerals
(Hall, 1873). Conteins lenses of white, weli-rounded pebbles and cobbles of Monterey and
Obispo Formation clasts north of Edna Fauii.Basal conglomerate of rounded chert and basalt
cobbies near mouth of San Luis Obispo Creek.” The Squire Member of the Pismo Formation
(Tps) at the site consisted of white sandstone, coarse grained, slightly to moderately

weathered (W3-W5), and soft to very soit (H6-H7).

o e
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522 Belleview Member

Wiegers, 2011 maps the lower portion of the proposed roadway (eastern portion) as within
Belleview Members of the Pismo Formation (Tpb and Tpbc). Wiegers, 2011 describes the
Belleview Member as “Light-gray, bedded, resistant sandstone and interbedded silistone.
Sandstone medium-grained; 60% quariz, 30% feldspar, locally 15% rock fragments (Hall,
1973). Tpbc — Interbedded, buff claystone, siltstone and fine-grained sandstone. Claystone
speroidally fractured. Sandstone beds locally fossiliferous.” The Belleview Member of the
Pismo Formation (Tpb and Tpbc) at the site consisted of white sandstone, medium grained,
slightly to moderately weathered (W3-W5), and soft to very soft (H6-H7) and brown claystone,
thinly bedded, highly fractured to friable.

5.2.3 Gregg Member

! fowar poriion of the proposed roadway and southern pertion of
building envelop 1 as within the Gregg Member of the Pismo Formation (Tpg). Wiegers, 2011
describes the Gn,g Viember as “Massive, white, buff-weathering sandstone, soft to resistant,
medium-grained; 8 5% quartz, 30% feldspar, u!ay 4%, mafic minerals 1% (Hall, 1873).” The
Gregg Miember of the Pismo Fc rmation (Tpg) at the site consisted of white to tan sandatone
medium grained, slightly to moderately weathered (W3-W5), and soft io very soft (H6-H7).

Wiegers, 2011 r'"'o tins

(D

5.2.4 Migquelito Member

Wiegers, 2011 maps the northern poition of building envelop 1 as within the Miguelito
Member of the Pismo Formaticn (‘ pmg). Wiegers, 2011 describes the Miguelitc Member as
“Poorly bedded siltstone, clatoma 20U si iitstcne and san ay siltstone.” The Miguelito Member
of the Pismo Formation (Tpms) at the site consisted of iight gray silistone and sandstone,
highly fractured, slightly to mederately weathered (W3-W5), and soft to very soft (H6-H7).

53 Surface and Ground Water Conditions

Surface cramaoe follows the topugla y scuth and east toward existing drainage gullies. A
drainage guily is located west of build :rg enve Eope 1. Surface dreinage should be directed away
from proposed structures and slopes. No springs or sesps were observed at the project.
Groundwater was not cbserved within an/ trenches or borings.

6.0 LANDSLIDES

Wiegers, 2011 did not map landslides in the vicinity of the proper‘ty During site mapping and review of
aerial photography, fandsiides were not otserved at the Site. Plats 4 presents an aerial photograph. There
s a low rockfali potential to affect the proposed buiiding envelopes based on the lack of boulders upslope
of the proposed developmeni.

7.0 REGIONAL FAULTING AND SEISMICITY

Many faults are mapped in the foothills of the Santa Ynez Mountains and coastal plains of Santa Barbara
of varying types, lengths, and age. An active fauit is one that shows evidence of displacement within the
iast 11,000 years (Receni epcch). A fault which displaces depoesits of late Pleistocene age (500 000 to
11,000 years) but with no evidence of Receni movement is termed potentially active. Inaciive fauit is one
that displace rocks of early Pleistocene or clder (500,000 years or older).

Similar to the surrounding areas, the Site may be affected by moderate to major earthquakes centered on
one of the known large, active fauits listed in Table 2 below. Moment magnitudes are expressed, although
any significant event on these faults could resuit in moderaie to severe ground shaking at the subject site.
The potential for ground failure of any portion of tha Site during ground shaking is considerec low.

(F
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Table 2: Active Faults near the Subject Property

Los Alamos 5.0 6.8

Hosgri 7.0 7.3
San Andreas 42.0 6.9

The closest known active portion of 2 Holocene age fault is an active portion of the Los Alamos fauit that is
located approximately 5.0 miles north of the Site (Jennings, 2010). Plate 3 is a Regional Fault Map for the
area. The San Andreas fault is the most likely active fault to produce ground shaking at the Site althcugh it
is not expecied to generate the highest ground accelerations because of its distance from the Site.

The Alquist-Priolo Earthquake Fault Zoning Act of 1972 requires that ithe California State Geologist

establish Earthquake Fauit Zones around the surface traces of active faults end to issue appropriate
maps. The subject site is not located within an Earthquake Fault Zone.

8.0 TSUNAMIS AND SEICHES

Tsunamis and seiches are two types of waier waves that are generated by sarthquake events. Tsunamis
are broad-wavelength ocean waves and ssiches are standing waves within confined bodies of water,
typically reservoirs. As the building envelopes are at elevations over 80 and 4C0 feet, the potential for a
tsunami to affect the Site is low.

Flooding associated with a seismic event (seiche} is considered low due toc the absence of a body of water
upslope of the property.

9.0 FLOODING AND SEVERE EROSION

The siie is not located wiihin or near the 100-year or 500-year ficod zone based on Federal Emergency
ianagement Agency flood zone maps (FEMA, 2012).

The surficial and formational deposits are subject to erosion where not covered with vegetation or

hardscape. The potential for severe erosion is considered iow provided that vegetation and erosion controi
measures are implemented immediately afier the compietion of grading.

10.0 ON-SITE SEPTIC SYSTEMS

A concurrent percolation testing report is being performed by this firm. The iocation of the percolation test
berings are presented cn Plate 1A. It is recommended that the proposed septic systems not be located
near adjacent sicpes o minimize the potential for effluent io affect the natural slopes.

11.0 SEISMIC DESIGN CONSIDERATIONS

Estimating the design ground motions at the Site depends on many factors including the distance from the
Site to known active faulis; the expected magnitude and rate of recurrence of seismic events produced on
such faults; the source-io-site ground motion aiienuation characteristics; and the Site soil profile
characteristics. According to section 1613 of the 2018 CBC (CBSC, 2018), all struciures and portions of
structures shouid be designed to resist the effects of seismic loadings caused by earthquake ground
motions in accordance with the ASCE 7 2010 Minimum Dasign Loads for Buildings and Other Structures,
hereafter referred to as ASCE7-10 (ASCE, 2013). The Site soil profile classification (Site Class) can be
determined by the average soil properties in the upper 100 feet of the Site profile and the criteria provided
in Tabie 20.3-1 of ASCE7-10.

(2]
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Speciral response acceierations, peak ground accelerations, and site coefficients provided in this report
were obtained using the computer-based U.S. Seismic Design Map tool available from the United States
Geological Survey website (USGS, 2013). This program utilizes the methods developed in the 2010 ASCE
7 with user-inputted Site latitude and longitude cocrdinatss to calculate seismic design parameters and
response specira (both for period and displacement) for soil profile Site Classes A through E.

Site coordinates of 35.204 degrees north latitude and -120.698 degrees west longitude were used in the
web-based probabilistic seismic hazard analysis (USGS, 2013). Based on the results from the in-situ tests
performed during the figld investigation, the Site was dsfined as Sits Class D “Stiff Soil” preiile per
ASCE7-10, Chapter 20. Relevant seismic dasign parameters obiained from the program area surmmarized
in Tabie 3: Seismic Design Parameters. Refer to Appendix C for more information regarding the ssismic
hazard analysis performed for the preject and detaiied resulits.

Table 3: Seismic Design Parameters

D “Stiff Soil”

B

Hen;: 8.501g

0.943g

BTN EAGEE] &l 0.5509g

12.0 LIQUEFACTION HAZARD ASSESSMENT

12.1 Liguefaction Potential

Liquefaction occcurs when saturzted cohesionless soils lose shear sirength due to sarthquake shaking.
Ground motion from an earihquake may inducs cyclic reversals of shear stresses of large amplitude.
Lateral and vertical movement of the soil mass combined with the loss of bearing strength can result from
this phenomenon. Licuefaction potential of soil deposits during earthquake activity depends on soil type,
void ratio, groundwater conditions, the duration of shaking, and confining pressures on the potentially
liquefiable soil unit. Fine, poorly graded loose sand, shallow groundwater, high intensity earthquakes, and
long duration of ground shaking are the principai factors leading to liquefaction.

Ths determination that Site scils are licuefiable was mads following guicelines set forth in the
“Proceedings of the NCEER Workshop on Evaluation of Liquefaction Resistanice of Soils, 1997" as
summarized by Youd and ldriss (2001). The procedure is termed the “simplified procedure” and is the
current standard of care for liguefaction analysis.

Because material found at the Site is rock rather than soil, there is no potential for liquefaction, seismically
induced settiement or differentiai satilement. Rock material differs from soil in that it cannot be saturated,
cohesion is considered infinite and relative density is not applicable. Assuming the rock material
encountsred at the Site accurately represents these conditions, liquefaction potential does not apply.

13.0 GENERAL SOIL-FOUNDATION DISCUSSION

It is anticipated that a graded engineered fill pads will be constructed for the proposed residences with all
foundations excavated into compstent formational material (rock). The inient of this recommendation is to
create ievei building pads bui not over-excavaie the cut portions of ihe pads and extend ali foundations to

rock.
7
g
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All foundations are to be excavated into uniform material (rock) to limit the potential for distress of the
foundation systems due to differential settlement.

If cuts steeper than allowed by State of California Construction Safety Orders for “Excavations, Trenches,
Earthwork” are proposed, a numerical slope stability analysis may be necessary for termnporary
construction slopes.

14.0 CONCLUSIONS AND RECOMMENDATIONS

The Site is suitable for the proposed development provided the recommendations presented in this report
are incorporaied into the project plans and specifications.

The primary geotechnical concerns at the Site are:

1. The potential of groundwater seepage.

(I)

2. The presence of loose surface solls.

w

The pressnce of shallow, hard bedrock materials. Difficult digging/excavation conditions are
anticipated during constructicn.

14.1 Preparation of Building Pad

t is anticipated that grading will be limited to creating level pads and all footings will
exiend 10 rock.

=5

(D

2 For slab-on-grade construction with footings founded a minimum of 12 inches into uniform
competent formational material (rock), the pad area to receive slab-on-grade construction
should be graded such that all slabs are supported on uniform competent materiel. The
native material should be over-excavated beneath the siab at least 12 inches below
finished pad elevation or ic competent material; wmcmver is greatest. The exposed
surface should be moisturs conditicned to slightly above optimum moisture content, and
compacied o & minimum relative density of 90 percent (ASTM D1857-12).
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e construc‘ta i on slopes greater than 10-ic-1 (horizontal-to-vertical), we
a ches be cut every four (vertical) feet as fill is placed. Each bench
ee'i. \/v ce with a minimum of iwo percent gradient into the slope.
on slopes greater than 5-to-1, we recommend that the ice of
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1
eive fill be ksyed a rainimum of 24 mﬁh,u into underlying dense material.

shall be piacad in the keyway and benches as required. See Appendix B,
ey and Bench with Backdrain for details on key and bench construction.

14.2 Preparation of Paved Areas

1. Pavement areas should be excavated to 1 foot below approximate sub-grade eievation
(Rase Section). The exposed suriace should be scarified ar additional depth of 12 inches,
moisture conditicned to 3% cver optimum moisture content, and cornpacied to a minimum
relative density of 80 percent (ASTM D1557-12¢4 test method).

2. The top 12 inches of sub-grade soil under all pavement sections should be compacted to
a minimum relative density of 95 percent based on the ASTM D1557- 1241 test method at
slightly above optimum.

3. Roadway fili must comply with 2ll key and bench requirements in section 14.1.3.
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4.

14.3

14.4

Sub-grade soils should not be aliowed to dry out or have excessive construciion traffic
between moisture conditicning and compaction, and placement of the pavement siructural
section.

Pavement Design Standard

All pavement construction and materials used should cornform to Sections 25, 26 and 39
of the latest edition of the State of California Department of Transporiation Standard
Specificetions (State ¢f Californie, 1889).

As incicated previously in Section 6.2, the top 12 inches of sub-grade soil under
pavement sections should be compacted to a minimum relative density of 95 percent
based on the ASTM D1557-12.4test method at slightly above optimum moisture content.
Aggregaie bases and sub-bases should also be compacted to a minimum relative density
of €5 percert based on the aforementioned test method.

A minimum of six inches of Cless || Aggregate Base is recommended for all pavernent
sections. All pavemant sections should be crowned for good drainage.

Conventional Foundations

Conveniicnal continuous and spreac footings with grade beams may be usad for support
of ine progosec structure(s).

Minimurm footing and grade beam sizes and depths in rock should corform o ihe
foliowing table, as cbseived and approved by a representative of GeoSolutions, Inc

12 inches

Ermnbedraent Dapth 12 inches (one story) ) ) . ,

o 12 inches (12 inches into rock)
18 inches (two story)

| 2#4 bars 2 #4 bars

i (1 ton / 1 bottom) (1 tcp / 1 bottom)

) T

‘ Spacing | - 25 feet on-center each way

o ensure proper positioning of

* Steel should oz neld in place by stirrups at appropriate spacing t
the steel.

A represeniative of thig firm shouid observe and approve all T'ound:—z‘:ion excavetions for
requirec embedment depth prior to the placement of reinforcing stee!l and/or concrete.
Concrete should be placed only in excavaticns that are free of looss, soft soil and debris
and that have been lightly pre-mcistened, with no associated tssting requ;rea.

An ailowable ceac plus live ioad bearing pressure of 3,000 pst may be used for the
design of footings founded in rock.

Allowable bearing capacities may be increased by one-third when transient lcads such as
wind and/or seisricity are included.

R

nd a differential ssttlement of less than 1 inchin 3

C p)
=
)

A total seitieme:
ieet are anticipat

9 o

ST
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7. Lateral forces on siruciures may be resisted by pzassive pressure acting against the sides
of shzilow footings and/or friction between the rock and the bottom of the footings. For
resistance to latera! loads, a friction factor of €.60 may be utilized for sliding resistance at
the base of footings extending a minimum of 12 inches into rock. A passive pressure of
450-pef equivalent fluid weight may be used against the side of shaliow footings in
engineered fill. If friction and passive pressures are combined to resist lateral forces
acting on shallow footings, the lesser value should be reduced by 50 percent.

8. Foundation excavations shouid be observed and approved by a representative of this firm
prior to the piacement of reinforcing steel and/or concrats
9 Founcation design should conform to the requiremients of Chapter 18 of the latest edition
¥
of the CBC (CBSC, 2018)
10. The hase of all grads beams and foociings should be level and stepped as reguired to

cccommodate a"lj change in g e whlle still maintaining the minimum required footing
ioack

11 The minimum footing setback distance from ascending or de cendmg slope steeper than
3-t0-1 {horizoniai-tc-veriical) but less than 1-to-1 must be maintained. See Figure 3:
Setpack Dimensions — Slope Gradients Between 3-io-1 and 1-to-1 Setback Dimensions —

Slope Gradients Between 3-io-1 and 1-tc-1 for the minimum horizontal setback distances

from ascending and daescanding slopss steepar than 3-to-1 but not steeper than 1-c-1

oo

FACE OF
FOOTING
|
| PN
,// R,
TOP OF 2 "
SLOPE
TR SO |
L LB |
[ z |
7

H/3 BUT NEED NOT
EXCEED 40 FT.
(12 192 mm) MAX.

U H/2 BUT NEED NOT EXCEED 15 FT. (4572 mm) MAX.
Figure 3: Setback Dimensions — Slope Gradients Between 3-to-1 and 1-to-1

14.5 Slab-On-Grade Construction

tatwork should not be p ced directly on unprepered native
g sl

1. Concrete slabs-on-gra fi
materiais. Prepa‘auio" of sub—o_rme to receive concre labs-on-grade and fatwork
should be processed as discus n the preceding sections of this report. Concrete slabs
should be placed only over su d that is free of loose, soft soii and debris and that

has been lightly pre-moistened, wit h no associated testing required.

o

2. Concrete slabs-on-grade should be in conformance with the recommendations provided in
Table 5: Minimum Slab Recommendations. Reinforcing shouid be placed on-center both

: ter of the srelumrcl seciion. Reinforcing bars shoutid have

! . Where lapping of s! o stesl is required, laps in
adjacernit bars 3l t rad a minimum of every five feet. The recow*me"oyd
reinforcement may oe used "or anticipaied uniferm floor loads not exceading 200 psf. if

le(l
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floor loads greater than 200 psf are anticipated, a Structural Enginser should evaluate the
slab design.

Table 5: Minimum Slab Recommendations

AIRIMUMARICRAESEIET 4 inches

RElntoreing | #3 bars at 18 inchas on-center each way
* Where lepping of the slab siee! is required, laps in adjacent bars shouid be staggered a minimum
of every Tive fest

3. Concrete for ell slabs should be piaced at a maximum slump of less than 5 inches.
Excessive water content is the major cause of concrete cracking. If fibers are used to aid
in the control of cracking, & wet ter-reducing acmix tue rmay be added to the concreic to
increass siump while n intzining a water/cament rziio, which will iimit excessive
shrinkege. Contro! joints should be constructed &s regquired o control cracking.

4. Where concrete slabs-on-grade are to be constructed for interior conditioned spaces, the
siabs shouid be underlain by a minimum of four mchﬂs of clean free-draining material,
such as a % inch coarss ag mix, o serve as = cushion and a capillary braak.
Wher 1gs are anticipated, & 15-mil Stego

ner ma r-.“acf.”rer' "ceciﬂcatior‘s) should be

d the sle b IG 'r*mm/e mai srurc condﬂnsat on

under the fioor covering. See 4:
drainage material. lt is suggested, but
placed on top of the "m,mr’aqe LO as
depth of the under-siab mat
rnoistened prior to placing concrate.

no t reqUIred that a two-inch thick sand layer be
sist i & curing of the concrete, increasing the
a’ of six inches. The sand should be lightly

N
—+
Q
e

Figure 4: Sub-Slab Detail

0 conform to manufacturer's

o] the vapor barrier membrane
are typically required. As ed by nia o Code, joints in the vapor
barrier should be lapped &2 minimum of & inches. If the I zticn is not pericrmed in
accordance with the manufaciurer's spacifications, there is an increased potential for
water vanor to affsct the concrele slabs and floor coverings.

&2

It should be noied tha
soecmca’uonv, sealing ©

f
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6. The most sffective msthod of reducing the potential for moisture vapor transmission
through concrete slabs-on-grade would he to place the concrete directly on the surface of
the vapor barrier membrane. However, this method requires a concrete mix design
specific to this appiication with low water-cement ratic in addition o special concrete
finishing and curing practices, to minimize the potential for concrete cracks and surface
defects. The coniractor should be familiar with current technigues to finish slabs poured
directly onto the vapor barrisr membrane.

beccme critical due to the use of water-
that moisiure sensitive siabs not be

. Moisture cond
soluble adhcsgvus. Tnerefore, it
constructed during Erc! ment wec it

r conditions.

14.6 Exterior Concrete Flatwork

B Viinimum flatwork for ccnventionai pedestrian areas should be a minimum of 4 inches
thick and consist of No. 3 (#3) rebar spaced at 24 inches cn-center each-way &t or slightly
above tne center of the siruciural section.

2. Flatwork shouid be consiruciea with frequent joints to ailow for movement due to

fluctuations in temperature and moisture content in the adiacent soils. Flatwork at
doorwavs, driveways, curbs and other aress where restraining the elsvation of the
flatwork is de sircd, shouid be doweled o the perimeter foundation by a minimum of No. 3
reinforcing stes! dowels, spacad at a maximurn distance of 24 inchas on-center.

3. As an alternative, interlocking concrste pavers may be utilized for exterior imprevements
in lleJ of relnforccd concrete flatwork. Concrete pavers, wher insta Ied in accordanc* wi th
rmanufacturers r"corrﬂ‘nwu ns and 1Mu<c*; star:dafds (iCPI), allow for 2 grba"'er
degrse of s 1OVEr hey are part of xitle system. If interlocking concrete
pavers are seiected for use in tm drive \uy arez, the S‘-"ruuu. ral section ho_.!d be
underlain by a woven gectextile T , such as Mirafi 500x or eguivalent, to funciion as a
separation layer and io provide additicnal suppert for vehicle tire loads.

14.7

1. from

neh o resist lateral pressures & :
the wells. We recommenc using the laterai pressurs

Design Pe d Figure &: o
zlls at the Site. The Active ( may be used for the
i Rest used for the design
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2. The above values for
equivalent fluid oressure 12" minimum

are bzsed on retaining

walls having level retainad
SUuf uc.CCS ﬂEﬁVz:lg a2n
approximately vertical
suiface against
“e’iained

erafl 740N or
equivalent

Permezable Drain Rock
Ka = 35 pcf
Ko = 50 pcf

4" Dia. Perf. Drain Pipe

Kp= 4580 pcf

(“

A~ \
. S

m o &
N\

3
Figure 5: Retaining Wall Detail
1 pef for the active case and 1.5 pcf for the at-rest
L,l.naLlUn.

4. ; walls at the Site have an zpproximately
. If the proposead retaining walls are to have
, the project designers should contact the
iate lateral earth pressure values for retaining

Level Backiill
- i

;

:

Seale H
5. Retaining wall foundations shoul founded : urn of 12 inches below [owest

a representative of GeoSaolutions,
en engineered fill and concrete

Gro.

G bt T ALY
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siore* s may use a maximum iog pressure of 3,400 ps¥ for the design

s founded in engineered fll.
6. For earthguake conditions, retaining walls greater than 6 fest in height should be

L
designed fo resist an aoérrlc*\al seismic lateral soil pressure of 35 pef eguivalent flui
pressure for unre
earthquake ioadin
t\,taimrg wall, 'n

azned wealls (active condition). The ,oressure esultant force from
1(:3 be assumed to act a distance of /zH above the base of the
is re [elont of the refammo walil. Seismic active iateral earth

fied c\'namc {at a'al force co;;,ocﬂent

ia‘rerei vartn pressue due io e;rtf ouakes
stalning wcd,v at the Site. B‘—Ned on ressarc
ssociziad with

7. idared to bz shori-term loadings
[ retaining wall focti
8.
houl
truction sur cheuge ed
_‘:C;L:EE' i {0 opera ’C feet of a
; ! ken into account
9.
concitionad,
n the granular
10.
1.
12. ge behind retaining wall), an

ded to 1he active and at-
structures for submerged

o ¢
@
By B
2 0
(o

0
ol

= 5
- 2D
o @
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13. taken to ensure that heavy comoaction equipment is not used

0 prevant undue pressure against, and movemsnt of the walls.

14. The use of water-siops/imparmeable barriers should be used for any besement
construction, and for building walls that retain sarih. ‘

15.0 ADDITIONAL GEOTECHNICAL SERVICES

The recommendations conwained in nis I\,I)Ol-. are based on a limited numper of borings and on the
continuity of the sub-surface condidl GeoSoiutions, inc. assumes ihat it will be retained o
provide additional serv ices during | I oposed project. These services would be
provided by Geo L ons, inc. as reqwirsd 'oy Ccurf‘y of L iis Obispo, the 2018 CBC, and/or industry

inciuded in this report and would include,

O

ouf are not limited to 1hc fol Iova ervicss:

1. Consultetion during plan development.

2. Plan revisw of 9 rading and foundation co
the reviewed plens are in conformance witl

3. Consultetion during selsciion and placernent of e lat izl geogrid product.
4. Constructlon inspecums ﬂ“'G testing, as required, auring all grad"]g and excavating opsrations
beginning with e of vegetaiion at the Site, at which time a site meeting or pre-jcb

meeting would b

(&)

5. Special inspection sarvices auring construction of reinforcad concrete, structural masonry, high
strength boliing, spoxy embedment of threaded rods and reinforcing steel, and welding of
structural steel.

6. Preparation of thet building pad preparetion and foundation
excavaiions are in conferms ;nnical recommendations.

7. Preparation of special inspection reports as reguired during construction.

8. in addition 1

to the construction inspsactions listed above, section 1705.6 of the 2016 CBC (CESC,
2016) requires the folicwing inspections by the Solls Engineer for controlled fill thicknesses
greater than 12 inches as shown in Table 7: Required Verification and Inspections of Soils:

Table 7: Reqmred Verification and lnspectlons of Soils

Contintous
Veiiiiaationai Spestivniras Duingrask
1. Verlfy materiais oelow footings are adequaie to achisve s design i -
- 5 VA
bearing capacity. g
2. Verify excavaiions are sxtended o proper depth and have rezchad } X
proper materizl.
]
3. Perform classiiication and testing of controlled Tili materials. i - i X
oy . . H &
4. Verify use of wroper materials, densiies and lift thicknesses during v i .
placernent and ccmpaction cf controiled il ”
5. Prior to placemant of controlied fil, obssrve sub-grade and varify that | : -
. i . : - 3 AN
site has been prspared proderty. !

(&3]
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16.0 LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. The recommendations of this report are based upon the assumption that the SC!| conditions do not

deviate from those disclo uring our s‘zudy Sheuld any variations or undesirable cenditions be
encountered during the eeveio ment of the Site, GeoSoiutions, Inc. snould be notified
immediately and GeoSolutions, hm \u? crovide suppglemental recommendations as dictated by
the field conditions.

2. This report is issued wit h "ﬂe ursdcrs.mding that ii is the responsibility of the owner or his/ner

tion c:ﬂd r\,communoauors contained herein are brought
End ii’:CO"quatCC inic the ('"J—*Ct

e B
ble to ensure 1

represen::tlvc to CI’WSLI{'v th

necessa; y
recomman

3. As of the present date, the findings of 'L'his repor't are vzlid for the property studied. With the
f ! erty can occur w%—’rhvr they are due {o
ecent propert ies. Therefore, this wort

many aveanis such
pal code changs

\\192.168.0.5\s'SL10300-SL10899\SL 10844-1 - 8223 Onterio Rd\Engineering\8_10344-1 8 Ontario Rd SER+CGEO.doc
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APPENDIX A




FIELD INVESTIGATION

The field investigation wzs conducted Ju"/ : The surface and sub-
surface conditions were stucied by advanci I f . 'orauon was conductzd
in accordance with presantly accepted cemucmﬂ ngineering p | nsistent with the scope of

the services authorized tc GeoSclutions, Inc.

The backnoe with 2 rwerl/ fo u—inc‘ diameter bucket excavated eight exploratory trenches near the
illing and field observation was performed undcr 'the

Ve of Ge Sou,uons inc. maintain
2 / ii
1

o
C

approximate locations indicated con Piate 1.
direction of the project enginser. A represen

S

d during boring operations. The bulk samples
represent a mix t'lre of soils within the noted
rs and rsturned to the iaboratory for fuither
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APPENDIX B

Laboratory Testing

Soil Test Reports
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LABORATORY TESTING

This appendix includes a discussion of the test procedures and the laboratory test results performed as
part of this investigation. The purpose of the laboratory testing is {o assess the engineering properties of
the soil materials at the Site. The laboratory tests are performed using the currently accepted test
methods, when applicable, of the American Society for Testing and Materials (ASTM).

Undisturbed and disturbed bulk samples used in the laboratory tests are cbtained from various locations
during the course of the field exploration, as discussed in Apwpendix A of this report. Each sample is
identified by sample letier and depth. The Unified Scils Classification System is used to classify soils
according to their engineering properties. The various leboreatory tests performed zre described below:

Expansion lndex of Soiis (/-\S'.'I\/l D4828-08) is conductzd in accordance with the ASTM test method and
the California Building Code Standard, and are periormed on representative bulk and undisturbed soil
samples. The purpose of this test is to evaluate expansion potential of the site soils due to fluctuations in
moisture content. The sample sigscimens are placsd in 2 consclidometer, surcharged under a 144-psf
vertical confining pressure, and 'i;ncs. inundzted with water. The amount of expansicn is re uorded over a
24-hour period with a dial incicator. The exparsion index is calculated by determining the difference

between final and initiai neight of the specimen divided by the initial height.

{ Plasii

ty Index of Soils (ASTM D4318-05) are the water contents at

ouid Limit, Plasti c Limit, an

ceitain limiting or critical stages in cohesive soil behavior. The liquid limit (LL or W) is the lower limit of
viscous flow, E.p plastic limit (PL or Wp) is the lower limit of the plastic staga of clay and plastic index (Pl
or ip) is a rangs of water uov‘.’.vm where the sail is p!a ¢. The Atterberg L m:ts are performed on samples
that have been screened o remove any material r ! on a No. 40 sieve. The liquid limit is determined

by performing triais in which & portion of the samp leis Sp ad in 2 bress cup, diviced in two by a grooving
tool, and then ailowed to flow together from the shocke caused by repeatedly dropping the cup in a

standard mechamccl ocwce To dbterml- e \ne Dl=‘stlc Limit 2 small portion of plastic soil is alternately
pressed togaiher tar { This process is continued until the water

content of the sample is reduc: ? to 'f' [ ;'vvi.-‘ f read crurnbles and can no longer be prassed
tcgether and re- i T ' il at this point is reporied as the p!as-’:ic limit. The
plasticity index is ca srence between the liouid imit and the plastic limit.

Particle Size Analysis «
fine and coarse ugg.eg
progressively smailer oo
each sieve is reponw and usec? L




v i

Date Tested:

{Project: August 3, 2018
i{Client: Project #: SL10844-1
Sample: B Depth: 1.0 Foot Lab #: 17497
Location: T-2 Sample Date: July 23, 2018
o ) Sampled By: JAP
ASTM D2487, D2488
Result: Very Dark Grayish Brown Clayey
SAND with Gravel
Specification: sC
Sieve Analysis
ASTM D422
Sieve Percent Project
Size Passing Specifications

'
81
i
1

iLiquid Limit:

(V5]

‘Plastic Limir:

“Plesticity Index:

LIR|co |

:Expansion Index:

2

‘Expansicn Potential:

ery Low

Initial Saturation, %: » ;




.

iProject: 6226 Ontario Road te August 3, 2018
EClient: Project #: SL10844-1
Sample: c Depth: 1.0 Foot Lab#: 17497
Location: T-7 Sample Date: July 23, 2018
o - o o S - B ~ SampledBy: ~ JAP

Result: Very Dark Gray
SAND

Specification: SC

Sieve Analysis

e
2]
=
(@]
g
=
2
S

&
a

<

Sieve
Size
3"
E g
] 11/2"
i 1" 100 !
T 95 i
| No.4 74 |
No. 8 58 |
| No.16 65 |
No. 30 62 |
No. 50 39
No. 100 36

1
|
i

|Liguid Limit: | 1
{Plastic Lin | 23
[Plasticity Index: ! 8

b

‘Expansion Inde:
.Expansion Potential:
Initial Saturation, %:
e

Very Low

i

y 7
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SEISMIC HAZARD ANALYSIS

According to section 1613 of the 2018 CBC (CBSC, 2016), all siructures and pertions of structures shouid
be designed to resist the effects of seismic loadings caused by earthquake ground motions in accordance
with the ASCE 7 2010 Minirnum Design Loads for Buildings and Other Siructures, hereafter referred tc 2s
ASCE7-10 (ASCE, 2013). Estimsting the design ground motions at the Siie depends on many factors
including the distance from the Site to known active faults; the expected magnitude and raie of recurrence
of seismic events produced on such fauits; the source-to-site ground motion attenuation characteristics;
and the Site soil profile characteristics. As per section 1613.3.2 of the 2016 CBC, the Site soil profile
classification is determined by the average soll properties in the upper 100 feet of the Site profile and can
be determined based on the criteria providad in Teble 20.3-1 of ASCET7-10.

SCE7-10 prov les recomimns
sign considering a2 Ris k—-.—‘ eted -

clssign speciral response acce erations and a
in order to dsterimine probabilistic gsometric m:

rec : anhct,akc & ometa‘ic Mean (MCEG)
accelerations.

% damped acceieration response spectrum anc a
. Maximum short period (Ss) and 1-second pericd
\CEg-based ground motion parameier maps for

ions are ‘n:ﬂ lisd _':y site-gnecif
n and “hk, ma

bility of exceedance i
fel accc erations T
! by muiltiplyin

peciral response accelerations, K ground \cms, and siie cosfficients provided in t’n
were obtainad using t i i y 0 Map o:)I :v;xﬂble rrcm me U’n

Geological Survey websit i f
2003, 2008 and 2018
New Buildings
coordinates i
dispia ﬂ‘ i"'.) 101‘ g

lati
(hoth for {
e web-based progr m are




8/29/2018

User-Specified fnput
Report Title

Building Code Reference Document

o

Site Coordinates
Site Soil Classification

Risk Category

UsSGES~Provided OQutput

1.370 g S =

i

Ss

t

Design Maps Summary Report

Design Maps Summary Report

5226 Ontaric Road
Wed August 28, 2018 16:42:5¢ UTC

ASCE 7-10 Standard

{which utilizes USGS hazard dete avaliable in 2008)
35.204°N, 120.698°W

Site Class C - “Very Dense Soil and Soft Rock”
I/II/II1

0.913 g

1.370 ¢ Sps

i

S

0.5C01 g

SM].

0.651 g

S

%

0.434 ¢

For information on how the SS and Si values above have been calculacad from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizonial respense, please return to the epplication and
selact the “2009 NEHRP” building code reference document.

BCE, Respomse Sperirum Degipn Response Spechram
LA
1+ IS S
124 «-g % L
112 —-;? 71, s A+ ;
0% + \ o -4
3 ", i
5 £ -
% o . G e
] R 7 o
w I ] i \
s o, S B =
Gan -+ ‘-&"‘*’*M -
i %
G+
RANE
Vs t i t + 4 } $ t t ! g g t + et —+ + t d
NG 023 A% OB 0H3 M0 LI 14D 130 1B 2w Go GAT GMD 051 S0 1M 140 180 180 2
Pesind, T {eey Perind, T {sac)

For PGA,, T_, Css, @nd Cy, values, plezse view the detailed report.

Although this information is @ product of the U.S. Geological Survey, we provida nc warranty, expressed or implied, as to the
accuracy of the date containad therein. This tool is nol 2 substitute for technicz! subject-matter knowledge.

https://prod02-earthquake.cr.usgs.gev/designmaps/us/summary.php?ismplate=minimai&latiiude=35.204 &longitude=-120.698&siteclass=2&riskcategor...  1/1



8/29/2018 Design iviaps Detailed Report

ASCE 7-10 Standard (35.204

Site Class C - “Very Dense Soi

Section 11.4.1 — Mappe

Note: Ground motion val
spectra! response accelera
mean ground motions ce
1.3 (to obtain S,). Maps i
Adjustments for cther Sit

From: Figure 22-1%™ Sc=1.370¢g

The authority having jurisdiction (not the USCES), site-specific geotechnical data, and/or

.
the default has classified the site as Site Class C, based on the site soil properties in
accordance with Chapter 20.

Site Class A s,

A. Hard Rock >5,000 fi/s 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 fi/s =50 >2,000 psf

D. Stiff Soil 600 to 1,200 fi/s 1540 50 1,000 to 2,000 psf
E. Soft clay soil <800 fi/s z15 <1,0C0 osf

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

N
&)
i §
n
—
=
o
n
il

https://prod02-earthquake.cr.usgs.gov/designmans/us/report.php?iemolate=minimal&latitude=35.204&longitude=-120.898&siieclass=2&riskcatzgory=...

1/6



8/29/2018 Design Maps Detzeiled Report

Section 11.4.3 — Site Ceefficients and Risk-Targeted Maximum Considered Earthguake
Spectral Response Accelerz

T
0

Table 11.4-1:

Site Class Mapped MCE ; Spectrai Response Ac

J

Ui

¢ < 0.25 S. = 0.50 Se = 0.75 S¢ = 1.00 S. = 1.25

[}

A 0.8 0.8

(o)
0
=
[00]
(@)
[o0]

w
=
o
et
(@)
ot
)
[y
[ee]
=

[os)

e ,
C 1.2 1.2 1.1 1.0 1.0
D 1.6 .4 1.2 11
£ 2.5 1.7 0.9 0.9

i

Site Ciass

£ 1.7 1.6 1.5 1.4

D 2.4 2.0 1.8 G

E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

hitps://prod02-earthcuake.cr.usgs.gov/designmaps/us/report.pho7iamplaie=minimal&iatiiude=35.204&longitude=-120.588&siteclass=2&riskcatzgory=...  2/6



8/29/2018 Dssign Maps Detailed Report

Equation (11.4~1): Sue = F.Sc = 1.000x 1.370 = 1.370 g

Equation {11.4-2}: S., = FS, = 1.300x0.501 =0.651 g

Section 11.4.4 — Design Spectral Acceleration Parameters

Equation (11.4-3): Sps = % Sys = %X 1.370 = 0.913 g

Section 11.4.5 — Design Rasponse Spectrum

From Figure 22-12%1 T, = 8 seconds

Figure 11.4-1: Design Response Speactrum

£ :
G = 8913 F - - — ‘?
S = 0913 }mm“m,,,mm ;
F4 h ¥
£ LY
- }I’ i i\ i
& ! ! 3
& " P | A ]
4 { Y I TR R e P ©
o ii i % k. ¥ '
2 it Y
B i %
: ! Y
.g H 7 i \
- { j
i &,
& ; .
E ; \
i ™
g Sy = e
] i .
B : 1 .
bt i z .
& ; ; o
F" H L] e,
) | S
: ———,
i i
Ty Tu= 1475
ate=minimal&iatitude=35.204&longitude=-120.698&siteclass=2&riskcategory=... ~ 3/6



8/29/2018 Design Vaps Detailed Report

Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCEg) Response Spectrum

The MCE, Response Spectrum is determined by multiplying the design response spectrum above by

1.5.
G = 1370 - I
i i
i A
1 i
i %
i i ‘\.
/i Y
Fa ".!‘
i X %
I p)
i i L
. \

Spoctanl Response Aoccloration, S {g)

https://prod02-earthquake.cr.usgs.gov/designmaps/us/repert.php?templaie=minimal&latitude=35.204&longitude=-120.698&siteclass=2&riskcategory=...  4/6



8/29/2018

Section 11.8.3 — Additional Geotec
Categories D through F

From Figure 22-7'

hinical Inve

Design ivlaps Detailed Report

stigation Report

PGA = 0.5580

-

Equation {11.8-1):

1.000 % 0.590 = 0.59 g

Table 11.8-1

: Site Coefficient Fog,

Site Mapped MCE Geometric Mean Peazk Ground Acceleration, PGA
Class
PGA £ PGA = PGA = PGA = PGA =
0.10 0.20 £.30 2.40 0.50
A 0.8 C.8 0.8 0.8 0.8
B i.0 1.0 i.0 1.0 1.0
e
C 1.2 1.2 1.1 i.0 / 1.0
 — -
D 1.6 1.4 .2 i1 1.0
E 2.5 1.7 ) G.¢ o.c
F See Section 11.4.7 of ASCE 7

Note: Use straight-iine interpolation for intermediate vaiues of PGA

B S350 1 o ne b
Eor Site Clzes = ¢
O S Ligss L and

Section 21.2.1.1 — Methoc 1
Seismic Design)

From Figure 22-171%!

(@]
ol
in

I

0.882

Ly

Figure 22-18!¢!

https://prodC2-earihquiake.cr.usgs.gov/designmag

s/us/report.php?iemplate=minimal&latitude=

35.204&longitude=-120.698&siteclass=

Reguirements for Seismic Design

secific Ground Motion Procedures for

2&riskcategory=...

5/6



8/29/2018 Design viaps Deteiled Report
Secticn 11.6 — Seismic Design Category

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

RISK CATEGORY

VALUE OF S,
X Y
Spe < 0.167g A A A
0.167g < S, < 0.33¢ B B3 C
33g < S, < 0.500 c C D
0.50g < S, D D D

For Risk Category = I and &,

Table 11.6-2 Seismic Design Catecory B

|
|
VALUE OF S, i , !
i X ! Ifr i Iy
R} ) — | ~ ~ |
i . | . | !
Sp: < 0.067g : A i g A -
0.067g < S,; < 0.133¢ : B : 3 C
i l}
0.133¢ £ S,,, < 0.20¢ | C | C . D
0.20g <S,, ' D D D %
For
Note: When S, is greater than or« is E for

buildings in Risk Categories I, 1T, , in Risk Category 1V, irrespective
of the above.

cordance with
11.6-2" =D

Seismic Design C

Note: See Section 11.6 for alternative approaches to cala

References

1. Figure 22-1. https://eart o3 /_c Wnloads/pdfs/2010_ASCE-7_Figure_22-1.pdf
2. Figure 22-2: https: //ear J/downloads/pdfs/2010_ASCE-7_Figure_22-2.pdf
3. Figure 22-12: hitps://ea S ! 1 )10_ASCE-7_Figure_22-12.pdf
4. Figure 22-7: https://eartng ASCE-7_Figure_22-7.pdf

:

Figure 22-17: https://e { ‘esignmaps/downloads/pd 10_ASCE-7_Figure_22-17.pdf
Figure 22-18: https://earthcuake.usgs.gov/hezards/design ,,.e;3s/co'-ﬁ.fnloa.;s/pf'i'rs/ _vb_ASa,i:-7_F1gure_22—18.pdf

o U

https://prod02-earthquake.cr.usgs.gov/designmaps/us/renori.php?template=minimal&latitude=35.204 &longitude=-120.6¢8&siteciass=2&rickcategory=...  6/6



APPENDIX D

Preliminary Grading Speciiications

Key and Bench with Backdrain

R



PRELIMINARY GRADING SPECIFICATIONS

General

These preliminary specifications have been prepared for the subject site; GeoSolutions, Inc.
sheould be consulted prior to the commencemenit of site work asscciated with site development to
ensure compliance with these specifications.

GeoSolutions, Inc. should be notified at ieast 72 hours prior to site clearing or grading operations
on the property in order to cbserve the stripping of surface materials and to coordinate the work

with the grading contracior in the field.

ined

These grading cooc*ﬁc::io.ls may o ded by recommendaticns con

in the text of this report and/or sub

If disputes arise out of the .n\,rorcmuon of these grading specifications, the Scils Engineer shall
provide the governing interpratat

Obligation of Parties

The Soiis Engineer should provic | testing services and should make evaluations
to advise the ciient on geotechn wf i i i's Engineer should report the findings and
recommendations to the client or the resentative.

The client shouid be chiefly responsible for all aspects of the project. The client or authorized
representative has the responsibility of reviewing the fincings and recommsndations of the Socils
Engineer. During grading the client or the authorized representative should remain on-site or
should remain reasonzbly i all concerned parties in order to make decisicns
necessary o meintain | '

The coritracior is responsibizs for i wroject and satisfactory completion of ali grading
and other cgerations on co.zsmotion orojects, including, but not limited to, earthwork in
accordance with project plans, specifications, end contreliing agancy requirements.

Site Preparation

should arrange and atiend a meeting which
Structural Engineer, the Soils Engineer,
s well a8 any othar concarned parties. All

The client, prict o any site prepare
inciudes the grading Ci
represeriatives of e |
parties should bs given at

All surface and sub-surfece deletericus materials should be removed from the proposed buiiding
and pavement areas and disposed of off-site or as approved by the Soils Engineer. This inciudes,
but is not limit isbris, organic materials, construction spoils, buried utility line, ssptic
systems, building n f and SLJ° irface structures within the propcsed
buiid?no arees. tion plans shouid be removec :nd
ons cof a represantative of GeoSolution

ackfilled as recommended for swuc-!lral

W off

should be stripped o remcve
lors Inc. sHOLEc dsterminz the




Site Protection

Protection of the Siie during the period of grading and construction should be the responsibility of

the coniractor.
The contracior should te responsible for the stebility of all temporary excavations.
During pericds of rainfzll, p%asiic sh shou‘d be kept reascnably accessible to prevent

unprotecied sloces from becomin . Where nsces ary during periods of rainfell, the
COﬂt!’aCtO" snoula l"]Sta}. cheo( dams, J basins, sand bags, or cther devices or methods

Excavations

Materials that ere unsuita! ated r the observation and recommendations of
the Scils Engineer. Unsui iis includ t may not be limited to: 1) dry, locse, soft, wet,
organic, or compressibie nat scfls; _, LwLweC, weathered, or scft bedrock; 3) non-enginesr sd
fiil; 4) other deisterious meterial dentified by the Soils Engineer or Engineeiing
N ot S i

Se0i0gist

u} ratera

Uniess otherwise recornmended by the Soils Engineer and "; p'ovea by the local building cfficial,
permanent cut slopes should nct be steeper Pn to vertical). Final siope
ld cc sectiol 18C ia Building Code unless

should review cut siocpes during excavations. The
ngineer/Engineer Geologist prior to beginning slope
excavations

Structural Fill

rger "L‘ha;'; 3 ':. Z’n in greatsst dimension, and shouid have

Structural fill should

no more than 15 percent la
!

us maizrial and should have very iow
Before ec!'very io the Site, a sample of

to determine iis suitability for use as

impaitea fill should be i
expansion potential, w
the proposed import shoul
structural! fill.

Compacted Fill

laced in horizontal layers, each
ste inorganic soil or approved
r ccmeni near opmnum
d on ASTM D1857-12,4.

Structural il
approximat
importe

moisture and

1 (horizonta! to vertical). The
Geologist prior to beginning slope

Fill siopes should no
contractor shouid
excavaiions.

al), we reco
that ! nimum of 10 fset wide
with
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If fili areas are constructad on slop rez n 3-tc-1, we recommend that the toe of all areas
to receive fill be keyed a minimum of 24 inches in‘o underiying dense material. Key depths are to
be chserved and appro /ad by a .cm'Cbe”‘ t f GeoSolutions, Inc. Sub-drains shall be placzd in
the keyway and benches 2 i

Drainage

All final grades should ke provided with a positive drainage gradient away from foundations. Final
grades snouH provide for r:plc removal o'; surface water runoff. Donding of water should not be

; ons. Final grading should bs the responsibility of

ailowed 01 Lll""’h. Oc.\_
the contrac

Concer:
in pipes or
protecied a

(Q_

”warge in controlled
cnding and premote
nts and sidewalks.

oil surfaces adjacent o the
dges of siructures may
ting such as Miramat, or

Attention shoulc be
edges of roads, curt
cause concentraisd flow of surs’-
other similar prcducts, ma '

_,
oo
®

Properiy ownars should be made aware inat over-watering of slopes is detrimental to long term
stability of slopes.

Underground Facilities Construction

i be drawn ic the
Zarthwork.” Trenchas
ack in accordance with

S, :vﬂor
1 be shorec or sloped

(=R i

1

D‘ U) 23
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Bedding | i in to 1 foot / ity pipe and backfi! is all
material pl /e . Unless concrete bedding is required arcund
utility pioes, 1 i be used as badding. Sand to be used as bedding shou:d be
tested in our atory o‘«,.lyl suitabiiity and fo measure its compaction characteristics. Sand
$: 1
L

reitsc
o achieve at least 90 percent rsiative

s |

)
(@)
[8}]
=3
w

beading sho&‘c be compected by mechanicai
density based on ASTM D1557-12.,.

anproved m*nori

ASI v D":~ 7-124¢. The top lift of trench backfill under venicle ments shou" be compac
the reqUErcrran'i:s oive 1 in report under =i i for vcmcle pavemen 3—
gradss. Trench walls must be kept moist pric

Completion of Work

comiments

k.u
4y A Ay E— Cratl
the approved Sois

f their knowledgs, the work within their
cils engineeri ﬁg epori: and applicable

Soils £ngineers shall
area 01 rcsoom“b
r"’o\jl
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RECONTOUR, SLOPE TO DRAIN H
OR PROVIDE PAVED DRAINAGE
SWALES AND DOWN DRAINS
BENCH;: VERTICAL 4 FT. MINIMUM
/ HORIZCNTAL 6 FT. MINIMUM
-—-—"*SEE DRAIN
DETAIL BELOW
*2 FT. MIN. KEY
DEPTH AT TOE; | !
TIPKEY | FT. NCMINAL i B
OR 4% INTO SLOPE  10FT.MIN.
NOTES:
!
*BACKDRAIN AS RECOMMENDED BY GEOTECHNICAL
PER DETAIL.
CLEAN,
OPEN GRADED
ROCK; PEA GRAVEL
3/8,1/2,3/4 OR 1 -INCH;
3 FT./FT. MINIMUM % FEET
¥ - 7 =
I / ' -
2 FEET NOMINAL
GEOFABRIC: |_
MIRAFI 140N OR EQUIVALENT;
. AUM OVERLAP
NTS
GeoSolutions
y€OSCIUTIONS, LI
220 High Street b DETAIL
i " 4 A
San Luis Obispo, CA 93401 ] £
L (805) 543-8539 Fax: (805) 543-2171 i




