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1.00 INTRODUCTION

1.01 Purpose

A geotechnical investigation has been completed for proposed construction of a modular res
purpose of the investigation was to summarize geotechnical and geologic conditions at thé
potential impact on the proposed development, and to develop geotechnical and e
parameters.

1.02  Scope of the Investigation

The general scope of this investigation included the following:

e Review of published and unpublished geologic, seismic, gro er and geote al literature.

e Examination of aerial photographs.
e Contacting of underground service alert to locate onsite
e lLogging, sampling and backfilling of an explora
e Laboratory testing of representative soil sa
e Geotechnical evaluation of the compj

e  Preparation of this report prese iadi C fsions and recommendations.

rrent and Past Land Usage

The site is partially utilized as an existing asphalt paved parking lot on the north and partially an unpaved access
road on the south side of the site. Based upon a review of historic aerial photographs the location of the project
site had not previously been developed other than its current usage. According to historic aerial photographs
viewed as part of this report, between 1938 and 1976 the site was alternatively used for agriculture and also
unused or fallow. Prado Park was constructed in 1976, including Prado Reservoir. The aerial photographs
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indicate that the location of the site was part of the park, but undeveloped until the parking lot was installed in
the 1990’s along with the unpaved access road to the south

1.05 Planned Usage

It is our understanding that the proposed construction will consist of a modular restroom building.

Our investigation was performed prior to the preparation of grading or foundation plans. To'® of

this report, we utilized the following assumptions:

in preparat

e Maximum foundation loads of 2 to 3 kips per linear foot for continuous ips isolated

spread footings.

e  Cuts and fills will be less than 5 feet.

1.06 Investigation Methods

methods and equipment used in perfor
B presents a description of our labo

2.00 FINDINGS

vium that emanated primarily from the San Gabriel Mountains to the north and the
> sediments fill the western portion of a deep structural depression known as the
. According to Fife and others (1976), the alluvial deposits beneath the site are

The River Valley is bordered by the San Gabriel Mountains and the active Cucamonga fault to the
north, the Puente Hills and active Chino fault to the west. To the south are the Jurupa Mountains and other
resista&itic and metamorphic hills. The eastern boundary of the valley is the San Bernardino Mountains and
the active San Andreas fault.

According to Morton and Miller (Figure 2), the site is underlain by very old (Pleistocene) alluvium.
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2.02  Earth Materials
Our subsurface investigation encountered asphalt, base and alluvial deposits.
The asphalt was three inches thick over twelve inches of base.

Alluvial soils were encountered beneath the asphalt in our boring B-1. The alluvium consisteg and
fine sand and lean clay and was found to be generally stiff to hard.

A Boring Location Map showing the locations of our borings is presented as Figure 1.

The subsurface soils encountered, including moisture contents of collected ples ex tory borings
drilled at the site are described in greater detail on the logs contained in Appen

2.03  Expansive Soils

Expansion testing performed in accordance with ASTM D4829 in
an expansion classification of very low.

es th@ll earth materials underlying the site have

2.04  Surface and Groundwater Conditions

No areas of ponding or standing water were pre
seepage were found.

Perched groundwater was encountered |
below 26 feet as indicated in the bori
samples recovered from the boring. Dep
water levels in Prado Reservoir.

oundwater beneath the site may vary depending on season and

According to California De
1933. Since that time,
(1985), the minimum
Groundwater contQimmsapping pr

ent of Water R&®urces (1970), ground water was on the order of 15 to 20 in
been a decline in the depth to ground water. According to Carson and Matti
ound water beneath the site from 1973 to 1979 was about 50 feet.
ed by Chino Basin Watermaster (2001) shows the depth to groundwater
in 1965, about 30 to 50 feet in 1977, about 40 to 60 in 1983, about 30 to
25 to 55 feet in 2000. Influence on depth to groundwater at the site can be
y of the site to Prado Reservoir, located 300 feet to the west and the amount of
ind Prado Dam, located about 3 miles south of the site.

EarthquakeWault Zone is located about 1.75 miles to the southwest of the site along the Chino fault. The nearest
fault is the Central Avenue fault located approximately 1 mile to the southwest at their nearest points (Figure 2).

The accompanying Regional Fault Map (Figure 5) illustrates the location of the site with respect to major faults in the
region. The distance to notable faults within 100 kilometers of the site is presented on Table 1.
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2.06  Historic Seismicity

The nearest large historic earthquake in the vicinity of the site was the magnitude 5.5 Upland Earthquake of 1990. It
was epicentered approximately 14 miles to the north.

Strong earthquakes that have occurred in this region in historic time and their approximate epice es are
summarized in Table 2.

2.07  Flooding Potential

According to Federal Emergency Management Agency (FEMA Flood Zone Map 06Q gust 28,
2008, Figure 5), the site is located within Special Flood Hazard Zone A. This zone a of flooding
if water behind Prado Dam reached the design spillway elevation. The projec‘is ear the edge of the
zone, so anticipated flooding at the site during such an occurrence would be exp the order of a few

feet. Design of the project should take into account the location within the Specia gzard Zone within the
design of the project.

Control of surface runoff originating from within and outside e sit course, be included in design of
the project.

2.08 Landslides

Due to the low gradient of the site and surrougding®@rea, Landslidihg is not a hazard at this property.

3.00 SIONS AND RECOMMENDATIONS

3.01 General Conclusion

Based on specific data af§f infoN@ation contained in this report, our understanding of the project and our general

experience in engine

ormed in accordance with the General Earthwork and Grading Specifications outlined in
ecifically revised or amended below. Recommendations contained in Appendix C are general
Ical grading projects and may not be entirely applicable to this project.

It is also r@@mmended that all earthwork and grading be performed in accordance with Appendix J of the 2022
California Building Code and all applicable governmental agency requirements. In the event of conflicts between this
report and Appendix J, this report shall govern.

3.03  Earthwork Shrinkage and Subsidence

Shrinkage is the decrease in volume of soil upon removal and recompaction expressed as a percentage of the
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original in-place volume. Subsidence occurs as natural ground is densified to receive fill. These factors account for
changes in earth volumes that will occur during grading. Our estimates are as follows:

e Shrinkage factor = 10% - 15% for soil removed and replaced as compacted fill.

e Subsidence factor = 0.1 foot.

The degree to which fill soils are compacted and variations in the insitu density of existing so
volume changes. Consequently, some adjustments in grades near the completion of gr
balance the earthwork.

3.04 Removals and Overexcavation

the site. Prior to
ils will need to be

All vegetation, trash and debris should be cleared from the grading area an
placement of compacted fills, all non-engineered fills and loose, porous, or co
removed down to competent ground. Removal and requirements wj
not sufficient to reach competent ground. Removed and/or ov soils may be moisture-conditioned and
recompacted as engineered fill, except for soils containing unts of organic material. Estimated
depths of removals are as follows:

e It is expected that competent native soils in cuts deeper than approximately 1 to 3
feet below existing grade. Provided comp posé&d, these cut surfaces should be scarified
to a minimum depth of 12 inches, nd compacted to at least 90 percent of the
maximum dry density, provided th n requirements are met.

In addition to the above requirements, ion will also need to meet the following criteria for the building
pads, concrete flatwork and pavement area

ontinuous and s d, shall be undercut, moistened, and compacted as necessary
ed to a minimum of 90% relative compaction to a depth equal to the width of the
the footing or to a depth of 3 feet below the bottom of the footing, whichever
fined as the area extending from the edge of the footing for a distance of 5

e All footing areas, bg
to produce soils
footing below th®botto
is less. Footj eas shall

flatwork and paved areas shall be underlain by a minimum of 12 inches of soil
m of 90% relative compaction.

beneath all overexcavation should be scarified an additional 12 inches, moisture conditioned
minimum of 90% relative compaction.

e of soils throughout the site. However, there can be unforeseen and unanticipated variations in
soils between points of subsurface exploration. Hence, overexcavation depths must be verified, and adjusted if
necessary, at the time of grading. The overexcavated materials may be moisture-conditioned and re-compacted as
engineered fill.
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3.05 Rippability and Rock Disposal

Our exploratory borings were advanced without difficulty and no oversize materials were encountered in our
subsurface investigation. Accordingly we expect that all earth materials will be rippable with conventional heavy
duty grading equipment and oversized materials are not expected.

3.06 Subdrains

Groundwater and surface water were not encountered during the course of our in
construction will not fill any large canyons or drainage features and the underlying soi
Consequently, installation of canyon subdrains is not expected to be necessary.

igatiC

3.07 Permanent Fill and Cut Slopes

tical, H:V) or flatter.

3.08 Faulting

Since the site is not located within the boundaries of an Earth
through the property, surface fault rupture within the sitgdsss
3.09 Seismic Design Parameters

The potential damaging effects of regional t be considered in the design of structures.

Mapped Desigh Parameters

developed in accordance with Section 1613A of the 2022
7 Hazard Tool (ASCE 7-16 Standard), a site location based on

ifornia Building Code Seismic Parameters

Value

Latitude = 33.9401855 degrees

Longitude =-117.6424579 degrees
Site Class=D
Soil Profile Name = Stiff soil
S, (0.2- second period) = 1.853g
S, (1-second period) = 0.635g

F,=1.0
F,=1.7

Location

Site Class

apped Spectral Accelerations
(Site Class B)

Site Coefficients
(Site Class D)

Risk-Targeted Maximum Considered Earthquake
Spectral Accelerations (Site Class D)

Sws (short, 0.2- second period) = 1.853g
Sw1 (1-second period) = 1.619g*

Risk-Targeted Design Earthquake
Spectral Accelerations (Site Class D)

Sps (short, 0.2- second period) = 1.236g
Sp1 (1-second period) = 1.080g*
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*The values for Sy, and Sp; in the table above are calculated based upon Section 11.4.8
Exception 3 as revised by ASCE 7-16 Supplement 3 where Sy, is determined by Equation
11.4-2 and is increased by 50%.

The above table shows that the mapped spectral response acceleration parameter a 0.2-second period (Sps) >
0.5g. Therefore, for the Seismic Design Category is D for all Risk Categories (CBC S
Consequently, as required for Seismic Design Categories D through F by CBC Section
pressures for earthquake ground motions, liquefaction and soil strength loss have been ev ed (see Seflions
3.10 and 3.16).

Peak earthquake ground acceleration adjusted for site class effects (PGAy) ha i ordance
with ASCE 7-16 Section 11.8.3 as follows: PGAy, = FpeaX PGA=1.1x0.761g =0 o

rojects incl¥ iquefaction, tsunamis,
eismically induced landsliding.

3.10 Liquefaction and Secondary Earthquake Hazards

Potential secondary seismic hazards that can affect land develo
seiches, seismically induced settlement, seismically induced flo

Liguefaction

Liquefaction is a phenomenon where earthquake—inw gro s increase the pore pressure in saturated,
sand-like soils until it is equal to the confining, overl"den press Wh®n this occurs, the soil can completely lose
its shear strength and enter a liquefied state. The sibility of ligllefaction is dependent upon grain size, relative
il and duration of ground motion. In order for

are generated in response to large-magnitude earthquakes. When these waves
imes produce coastal flooding. Seiches are the oscillation of large bodies of
that can occur in response to ground shaking. Tsunamis and seiches do not pose

Tsunamis are §
reach shoreli

uniformly distributed, which can result in differential settlement.

Potential for seismically induced settlement was incorporated into the calculations presented in Appendix D
using the computer program LiquefyPRO. Based on data from boring B-1, we estimate total seismically induced
ground settlement on the order of 2.0-inch. In our opinion, differential seismic settlement may be taken as one-
half of the total seismic settlement over 30 feet. Calculations are presented in Appendix D.
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Seismically Induced Flooding

There are no up gradient water reservoirs or dams located in close proximity of the site. Consequently
seismically induced flooding at the site is unlikely.

Seismically Induced Landsliding

Due to the low gradient of the site, the potential for seismically induced landsliding is nil.

induced landslide hazards for the quadrangle in which the site is located.

3.11 Foundations

bearing values:

e Continuous Wall Footings:

Footings having a minimum width of 12 in i epth of 12 inches below the lowest
nds per square foot (psf). This value may
depth to a maximum value of 3,000 psf.

inches and a minimum depth of 12 inches below the lowest
acity of 1,500 psf. This value may be increased by 10% for
aximum value of 3,000 psf.

mbedm&nt of 36 inches may provide an allowable bearing capacity of 6,000 psf. The
tlement designed with the recommended allowable bearing capacity is expected to
inch with differential settlement on the order of 3/8 inch over a horizontal distance

earing capacity represents an allowable net increase in soil pressure over existing soil
ressure and may be increased by one-third for short-term wind or seismic loads.

ing Wall Footings:

Footings for retaining walls should be founded a minimum depth of 12 inches and have a minimum
width of 12 inches. Footings may be designed using the allowable bearing capacity and lateral
resistance values recommended for building footings. However, when calculating passive resistance,
the upper 6 inches of the footings should be ignored in areas where the footings will not be covered
with concrete flatwork. This value may also be increased by 10% for each additional foot of width or

Prado Park Modular Restroom Building January 25, 2024
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depth to a maximum value of 3,000 psf. Reinforcement should be provided for structural considerations
as determined by the design engineer.

3.12  Foundation Setbacks from Slopes

Setbacks for footings adjacent to slopes should conform to the requirements of the Californi Code.
Specifically, footings should maintain a horizontal distance or setback between any adjace
bottom outer edge of the footing.

setback may be maintained by deepening the foundations. Flatwork and utili ne of h/3 from the
top of slope may be subject to lateral distortion caused by gradual downslope creS{R aliCes and landscaping
improvements constructed at the top of descending slopes should be designed with ation of the potential

3.13 Slabs on Grade

We recommend the use of unreinforced slabsgen g
thickness of 4 inches and should be diviwto sq
joints), each with maximum dimensionsgd#Bt exceging 15 . Contraction joints should be made in accordance
with American Concrete Institute (ACI) @8 If weakened plane joints are not used, then the slabs shall be
wire fabric placed at mid-height of the slab. The project structural

n floors slabs to be covered with thin-set tile or other inflexible coverings. These
6x6-10/10 welded wire fabric placed at mid-height of the slab, to mitigate drying

Special care s
areas mxbe

arder/barrier is recommended beneath all slabs-on-grade that will be covered by moisture-
sensiti flooring materials such as vinyl, linoleum, wood, carpet, rubber, rubber-backed carpet, tile,
imperh floor coatings, adhesives, or where moisture-sensitive equipment, products, or environments will
exist. We recommend that design and construction of the vapor retarder or barrier conform to Section 1805 of
the 2022 California Building Code (CBC) and pertinent sections of American Concrete Institute (ACl) guidance
documents 302.1R-04, 302.2R-06 and 360R-10.

The moisture vapor retarder/barrier should consist of a minimum 10 mils thick polyethylene with a maximum
perm rating of 0.3 in accordance with ASTM E 1745. Seams in the moisture vapor retarder/barrier should be

Prado Park Modular Restroom Building January 25, 2024
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overlapped no less than 6 inches or in accordance with the manufacturer’s recommendations. Joints and
penetrations should be sealed with the manufacturer’s recommended adhesives, pressure-sensitive tape, or
both. The contractor must avoid damaging or puncturing the vapor retarder/barrier and repair any punctures
with additional polyethylene properly lapped and sealed.

ACI guidelines allow for the placement of moisture vapor retarder/barriers either directly beng abs or
below an intermediate granular soil layer.

Placing the moisture retarder/barrier directly beneath the floor slab will provide im slab
bottom and will eliminate potential problems caused by water being trapped in a pncrete
slabs poured directly on a vapor retarder/barrier can experience shrinka urlifg due to
differential rates of curing through the thickness of the slab. Therefore, for cg on the vapor
retarded, we recommend a maximum water cement ratio of 0.45 and the us® ing admixtures to

increase workability and decrease bleeding.

If granular soil is placed over the vapor retarder/barrier, we rec that the laye™oe at least 2 inches thick

materials with 10 to 30% passing the No. 100 sieve and fr
uniformly compacted and trimmed to provide the full desi ess of the proposed slab. The granular fill

ch as wet-grinding, power washing, pipe

All footing excavations should be observed by the geotechnical consultant to verify that they have been excavated
into competent soils. The foundation excavations should be observed prior to the placement of forms,
reinforcement steel, or concrete. These excavations should be evenly trimmed and level. Prior to concrete
placement, any loose or soft soils should be removed. Excavated soils should not be placed on slab or footing areas
unless properly compacted.

Prado Park Modular Restroom Building January 25, 2024
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Prior to the placement of the moisture barrier and sand, the subgrade soils underlying the slab should be observed
by the geotechnical consultant to verify that all under-slab utility trenches have been properly backfilled and
compacted, that no loose or soft soils are present, and that the slab subgrade has been properly compacted to a
minimum of 90 percent relative compaction within the upper 12 inches.

Footings may experience and overall loss in bearing capacity or an increased potential to se
close proximity to existing or future utility trenches. Furthermore, stresses imposed by the
lines may cause cracking, collapse and/or a loss of serviceability. To reduce this risk, footin@s sho xtend bglow a
1:1 plane projected upward from the closest bottom of the trench.

Slabs on grade and walkways should be brought to a minimum of 2% and a ma3ftim Q6% ab&@a their optimum
moisture content for a depth of 18 inches prior to the placement of concrete(e geg al comSultant should
perform insitu moisture tests to verify that the appropriate moisture content haS{e il a maximum of 24
hours prior to the placement of concrete or moisture barriers.

3.16 Lateral Load Resistance

Lateral loads may be resisted by soil friction and the passive il. The following parameters are

recommended.

e Passive Earth Pressure = 275 pcf (equiv n appropriate factor of safety should be

applied by the design engineer.
Coefficient of Friction (soil to footj

lowing lateral active earth pressures:

Equivalent
Fluid Weight
(pcf)
Level 57
5:1 63
4:1 67
3:1 78

pressures are only applicable if the retained earth is allowed to strain sufficiently to
the active state. The required minimum horizontal strain to achieve the active state is
tely 0.0025H. Retaining structures should be designed to resist an at-rest lateral earth
pressure€ if this horizontal strain cannot be achieved.

-rest Lateral Earth Pressure = 79 pcf (equivalent fluid weight)

The Mononobe-Okabe method is commonly utilized for determining seismically induced active and passive
lateral earth pressures and is based on the limit equilibrium Coulomb theory for static stress conditions. This
method entails three fundamental assumptions (e.g., Seed and Whitman, 1970): Wall movement is sufficient to
ensure either active or passive conditions, the driving soil wedge inducing the lateral earth pressures is formed

Prado Park Modular Restroom Building January 25, 2024
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by a planar failure surface starting at the heel of the wall and extending to the free surface of the backfill, and
the driving soil wedge and the retaining structure act as rigid bodies, and therefore, experiences uniform
accelerations throughout the respective bodies (U.S. Army Corps of Engineers, 2003, Engineering and Design -
Stability Analysis of Concrete Structures).

e Seismic Lateral Earth Pressure = 35 pcf (equivalent fluid weight).

The seismic lateral earth pressure given above is an inverted triangle, and the resultant O
increment of force which should be applied to the back of the wall in the upper 1/3 of the @

Per CBC Section 1803.5.12 dynamic seismic lateral earth pressures shall be applied
walls supporting more than 6 feet of backfill. Dynamic seismic lateral earth pres
walls at the discretion of the structural engineer.

3.17 Drainage and Moisture Proofing

Surface drainage should be directed away from the proposed
excess irrigation nor rainwater should be allowed to collect or,
diverted away from the tops of slopes and prevented from drain

into suitable drainage devices. Neither
oundations. Surface waters should be
lopes and down the slope face.

3.18 Cement Type and Corrosion Potential

ct site will hBlle a negligible exposure to water-soluble sulfate
ntaining soils are presented in the table below.

Soluble sulfate tests indicate that concrete at % su
in the soil. Our recommendations for concr

rete exposed to Sulfate-containing Soils

Water Soluble Maximum Minimum
Cement Water-Cement | Compressive
Sulfate Type Ratio Strength
Exposure (ASTM C150) (by Weight) (psi)
Negligible - - 2,500
150-1,500 Il 0.50 4,000
1,500-
2.00 10,000 Vv 0.45 4,500
Over2.00 | Over10,000 | Y PlUspozzolan 0.45 4,500
or slag

recommendations contained in American Concrete Institute guideline ACI 318-11.

The soils were also tested for soil reactivity (pH), electrical resistivity (ohm-cm) and chloride content. The test results
indicate that the on-site soils have a soil reactivity of 7.7, an electrical resistivity of 2,100 ohm-cm, and a chloride

content of 84 ppm. Note that:
e A neutral or non-corrosive soil has a pH value ranging from 5.5 to 8.4.

ate combinations of cementitious materials may be permitted if the combinations meet design

Prado Park Modular Restroom Building
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e Generally, soils that could be considered moderately corrosive to ferrous metals have resistivity values of about
3,000 ohm-cm to 10,000 ohm-cm. Soils with resistivity values less than 3,000 ohm-cm can be considered
corrosive and soils with resistivity values less than 1,000 ohm-cm can be considered extremely corrosive.
Chloride contents of approximately 500 ppm or greater are generally considered corrosive.

Based on our preliminary analysis, it appears that the underlying onsite soils are corrosive to ext
ferrous metals. Protection of buried pipes utilizing coatings on all underground pipes; clean b

protection system can be effective in controlling corrosion. As RMA Group, Inc. doino sion
engineering, a qualified corrosion engineer may be consulted to further assess the corrosiv pe il.
3.19 Temporary Slopes

Excavation of utility trenches will require either temporary sloped exc i ring. Temporary
excavations in existing alluvial soils may be safely made at an inclination of 1:1 0 rtical sidewalls are
required in excavations greater than 5 feet in depth, the use of canti ring is recommended.
Excavations less than 5 feet in depth may be constructed wit sidewalls witffout shoring or shielding
Our recommendations for lateral earth pressures to be used of cantilevered and/or braced shoring
are presented below. These values incorporate a uniform 3% psf to provide for the normal
construction loads imposed by vehicles, equipment, materi . workmen on the surface adjacent to the
trench excavation. However, if vehicles, equipmenj : Se kept a minimum distance equal to the
height of the excavation away from the edge of thg i i arge load need not be applied.

CANTILEVERED SHEETING ACED SHEETING

P_=25H psf } 72 psf,

psf l 72 psf

P_Total = 72 psf + 25 H psf

=72 psf + 30 H psf

HORING DESIGN: LATERAL SHORING PRESSURES

Prado Park Modular Restroom Building January 25, 2024
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Design of the shield struts should be based on a value of 0.65 times the indicated pressure, Pa, for the
approximate trench depth. The wales and sheeting can be designed for a value of 2/3 the design strut value.

UNDISTURBED
SOIL

T%m WY

BEDDING R =30 H_, psf

HEIGHT OF SHIELD, H, =DEPTH OF TRENCH, D, , MIN

TYPICAL SHORING
DETAIL
Placement of the shield may be made after the excav

excavated from inside of the shield. If placed afte
allow for the shield width and advancement of t
bottom of the pipe zone. Due to the anticipats
construction should have negligible effects he
conventional trenching equipment.

SLOPE, H,

pleted or driven down as the material is
ome overexcavation may be required to
@may be placed at either the top or the
thinness ofthe shield walls, removal of the shield after
d factor gf¥pipes. Shields may be successively placed with

e set back away from the edge of temporary excavations a
minimum distance of 15 feet frggn the top e f the excavation. Surface waters should be diverted away from
temporary excavations and ented from dra@@jng over the top of the excavation and down the slope face.
During periods of heavy e slope face should be protected with sandbags to prevent drainage over the
edge of the slope, and a@@¥sque8@liner placed on the slope face to prevent erosion of the slope face.

Vehicles, equipment, materials, etc. sh

Periodic observ
conditions ha\'not varie
excavations o@ time. If at
otechnic

excavati@hs should be made by the geotechnical consultant to verify that the soil
om those anticipated and to monitor the overall condition of the temporary
y time during construction conditions are encountered which differ from those
onsultant should be contacted and allowed to analyze the field conditions prior to
excavation.

The onsite fill soils will not be suitable for use as pipe bedding for buried utilities. All pipes should be bedded in a
sand, gravel or crushed aggregate imported material complying with the requirements of the Standard
Specifications for Public Works Construction Section 306-1.2.1. Crushed rock products that do not contain
appreciable fines should not be utilized as pipe bedding and/or backfill. Bedding materials should be densified to at
least 90% relative compaction (ASTM D1557) by mechanical methods. The geotechnical consultant should review
and approve of proposed bedding materials prior to use.

Prado Park Modular Restroom Building January 25, 2024
San Bernardino County Project and Facilities Management Department RMA Job No.: 00-232891-01
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The on-site soils are expected to be suitable as trench backfill provided they are screened of organic matter and
rocks over 12 inches in diameter. Trench backfill should be densified to at least 90% relative compaction (ASTM
D1557). On-site granular soils may be water densified initially. Supplemental mechanical compaction methods may
be required in finer ground soils to attain the required 90% relative compaction.

excavated adjacent to foundations should not extend within the footing influence zone d
line projected at a 1:1 drawn from the bottom edge of the footing. Trenches crossin

backfilled in the presence of the geotechnical engineer and tested to veri
proposed footing.

Cal/OSHA construction safety orders should be observed during all un
3.21  Plan Review

Once a formal grading and foundation plans are prepared for t ject property, this office should review the
plans from a geotechnical viewpoint, comment on chajg used during preparation of this report and

The geotechnical engineer should be ¢ cted rovide®®BServation and testing during the following stages of
grading:

e During the clearing an bbing of the

e During the demolj any existing structures, buried utilities or other existing improvements.

During excavation and ovég@cavation of compressible soils.

Geotechnical Observation and Testing

After th pletion of grading the geotechnical engineer should be contacted to provide additional observation
and testing®uring the following construction activities:

e During trenching and backfilling operations of buried improvements and utilities to verify proper backfill
and compaction of the utility trenches.

e After excavation and prior to placement of reinforcing steel or concrete within footing trenches to verify
that footings are properly founded in competent materials.

Prado Park Modular Restroom Building January 25, 2024
San Bernardino County Project and Facilities Management Department RMA Job No.: 00-232891-01
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e During fine or precise grading involving the placement of any fills underlying driveways, sidewalks,
walkways, or other miscellaneous concrete flatwork to verify proper placement, mixing and compaction of
fills.

e When any unusual conditions are encountered during construction.

4.00 CLOSURE

The findings, conclusions and recommendations in this report were prepared in accogsla ccepted
is made. This

solely for design purposes. Anyone using this report for any other purpose r own conclusions
regarding required construction procedures and subsurface conditions.

earthwork and foundation phases of
endations and to provide additional
g construction that are different

recommendations as needed. Should subsurface conditions be
ifi iately so that our recommendations may be

from those described in this report, this office should b
re-evaluated.

Prado Park Modular Restroom Building January 25, 2024
San Bernardino County Project and Facilities Management Department RMA Job No.: 00-232891-01
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CUCAMONGA AVE

SITE LOCATION MAP
Scale: 1" = 2,000’

Base Map: U.S. Geological Survey Prado Dam and Corona North 7.5' Quadrangles, 2018

Prado Park Restroom RMA Job No.: 00-232891-01
Figure 1

County of San Bernardino
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REGIONAL GEOLOGIC MAP
Scale: 1" = 5,000’

Partial Legend

Qws, - Very yound wash deposits (Holocene)
Qyaa - Young channel deposits (Holocene to Pleistocene)
Quof, - Very older alluvium (Pleistocene)
QTn - Sedimentary bedrock - conglomerate (Pleistocene to Pliocene)

Source: Morton and Miller, U.S. Geological Survey OFR 2006-1217

Prado Park Restroom RMA Job No.: 00-232891-01

County of San Bernardino

Figure 2
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GEOTECHNICAL CONSULTANTS

BORING LOCATION MAP

LEGEND

$ - Indicates Boring Location
B-N

Prado Park Restroom RMA Job No.: 00-232891-01
County of San Bernardino Figure 3
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NOTABLE FAULTS WITHIN 100 KILOMETERS AND SEISMIC DATA

Maximum Slip
Distance Distance Moment Rate
Fault Zone & geometry (km) (mi.) Magnitude (mm/yr)
Anacapa-Dume (r-11-0) 97 60 7.5 3.0
Chino-Central Ave. (rl-r-o) 2 1 6.7 1.0
Clamshell-Sawpit (r) 37 23 6.5 0.
Cleghorn (ll-ss) 44 27 6.5 3.
Coronado Bank (rl-ss) 80 50 7.4
Cucamonga (r) 21 13
Elsinore - Glen lvy (rl-ss) 11 7
Upper Elysian Park (r) a4 27
Helendale - S Lockhart (rl-ss) 85 53
Hollywood (Il-r-o) 57 35 )
Holser (r) 98 6 ),
Malibu Coast (Il-r-o) 83 0.3
Newport-Inglewood (rl-ss) 44 1.5
North Frontal - Western (r) 54 1.0
Northridge (r) 15
Palos Verde (rl-ss) 3.0
Pinto Mountain (ll-ss) 2.5
Puente Hills Blind Thrust (r, 0.7
Raymond (l1-r-o) 1.5
Rose Canyon (rl-ss) . 1.5
San Andreas - San B 7.5 24.0
San Gabriel (rl-ss) 7.2 1.0
6.7 12.0
6.6 0.5
6.4 0.5
6.6 1.0
6.7 5.0
7.2 2.0
6.7 2.0
6.9 0.5
6.8 2.5

Fault geometry - (ss) strike slip, (r) reverse, (n) normal, (rl) right lateral, (I1) le
Faultand Seismic Data - California Geological Survey (Cao), 2003

Prado Park Modular Restroom Building
San Bernardino County Project and Facilities Management Department

January 25, 2024
RMA Job No.: 00-232891-01
Table 1
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HISTORIC STRONG EARTHQUAKES IN SOUTHERN CALIFORNIA SINCE 1812

Epicentral
Distance
Date Event Causitive Fault Magnitude (miles
Dec. 12, 1812 Wrightwood San Andreas? 7.3
Jan. 9, 1857 Fort Tejon San Andreas 7.9
Dec. 16, 1858 San Bernardino Area uncertain 6.0
Feb. 9,1890 San Jacinto uncertain 6.3
May 28, 1892 San Jacinto uncertain 6.3
July 30, 1894 Lytle Creek uncertain U
July 22, 1899 Cajon Pass uncertain
Dec.25, 1899 San Jacinto San Jacinto
Sept. 20, 1907 San Bernardino Area uncertain
May 15, 1910 Elsinore Elsinore
April 21, 1918 Hemet San Jacinto
July 23, 1923 San Bernardino San Jacinto .
March 11, 1933 Long Beach 6.4 27
April 10, 1947 Manix 6.4 97
Dec. 4, 1948 Desert Hot Springs 6.5 74
July 21, 1952 Wheeler Ridge 7.3 110
Feb.9, 1971 San Fernando 6.6 55
July 8, 1986 North Palm Springs 5.6 61
Oct. 1, 1987 Whittier Narrows 6.0 27
Feb. 28, 1990 Upland 5.5 14
June 28, 1991 Sierra Madre 5.8 30
April 22, 1992 Joshua Tre 6.1 78
June 28, 1992 Landers Johnson Valley & others 7.3 73
June 28, 1992 Big Bear uncertain 6.5 51
Jan. 17, 1994 Northridge Thrust 6.7 56
Oct. 16, 1999 Lavic Lake 7.1 93
July 5, 2019 Little Lake Fault Zone 7.1 127

ite Latitude:

33.9401855

Prado Park Modular Restroom Building
San Bernardino County Project and Facilities Management Department

January 25, 2024

RMA Job No.: 00-232891-01

Table 2
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APPENDIX A
FIELD INVESTIGATION

A-1.00 FIELD EXPLORATION

A-1.01 Number of Borings
Our subsurface investigation consisted of 1 boring drilled with a CME-75 truck mounted CN

A-1.02 Location of Borings

A-1.03 Boring Logging

Logs of borings were prepared by one of our staff and are ndix. The logs contain factual
information and interpretation of subsurface condition mples. The strata indicated on these logs
represent the approximate boundary between earti@#nits e nsition may be gradual. The logs show
subsurface conditions at the dates and locations indi representative of subsurface conditions
at other locations and times.

Identification of the soils encountered duffig the subs ploration was made using the field identification
procedure of the Unified Soils CIassifica‘Syst ASTM D2488). A legend indicating the symbols and definitions
used in this classification system and a defining the terms used in describing the relative compaction,
consistency or firmness of the gil are atta in this appendix. Bag samples of the major earth units were
obtained for laboratory insp n and testir& the in-place density of the various strata encountered in the
exploration was determin

Prado Park Modular Restroom Building January 25, 2024
San Bernardino County Project and Facilities Management Department RMA Job No.: 00-232891-01
Page A-12
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GROUP
MAJOR DIVISIONS TYPICAL NAMES
SYMBOLS
I
¢ Well graded gravel, gravel-sand mixtures.
. GW
CLEAN o ° little or no fines.
. O °
g GRAVELS
a Littl fi Poorly graded gravel or gravel-sand mixtures,
g GRAVELS (Lt or o fines) O C GP little or no fines.
@
(More than 50% of
coarse fractionuis O § i
LARGER than the GM Silty gravels, gravel-sand-silt mixtures.
No. 4 sieve size.
<
< GRAVELS (4 | |
I
WITH FINES o o o
(Appreciable amt. layey gravels, gravel-sangag
@ COARSE of fines) GC
g GRAINED e
© SO"—S . ¢ . ¢ . Sw WefII graded sal
(|/_) 5 (More than 50% of CLEAN . . nofines-
material is LARGER e
— l:é than No. 200 sieve SAN DS o e o
E § size) (Little or no fines) Poorly graded sands or gravel
— | a - ° * °| SP no fines.
I 3 o *
g & SAN D:S M
ﬁ % (c’:::e(::;‘?gn/::‘ o e . Silty, s, sand-silt mixtures.
SMALLER than the
;) Z No. 4 sieve size) SAN DS o o
z D)
.| WITH FINES [ _
7] N . Clayey sands, sand-clay mixtures.
L % > (Appreciable S
| [} w amount of fines)
S "=
— R ic silts and very fine sands, rock flour
- = a silty¥8r clayey fine sands or clayey silts
% 4 with slight plasticity
i o) < S
z z
< é — %’_ < Inorganic clays of low to medium plasticity,
o 2 "; S | LTS AN D YS gravelly clays, sandy clays, silty clays, lean
. [N lays.
w @ (Liquid fimit LES: ¢
z .
£ S
§ FINE oL Organic silts and organic silty clays of low
s GRAl NED plasticity.
SOILS NN N | .
Inorganic silts, micaceous or diatamaceous
E (More than 50% of — < < MH fine sandy or silty soils, elastic silts.
o material is SMALLER
['4 than No. 200 sieve
& o SILTS AND CLAYS —
= Inorganic clays of high plasticity, fat clays.
% iquid limit GREATER than 50) /f CH
Organic clays of medium to high plasticity,
OH organic silts.
GH LY ORGAN | C SO | LS Pt Peat and other highly organic soils.

ARY CLASSIFICATIONS: Soils possessing characteristics of two groups are designated by combinations of group symbols.

UNIFIED SOIL CLASSIFICATION SYSTEM

Prado Park Modular Restroom Building January 25, 2024
San Bernardino County Project and Facilities Management Department RMA Job No.: 00-232891-01
Page A-13



AN
?R;VIA Group

Every Project Matters |www.rmacompanies.com

I. SOIL STRENGTH/DENSITY
BASED ON STANDARD PENETRATION TESTS

Compactness of sand Consistency of clay
Penetration Resistance N Compactness Penetration Resistance N Co
(blows/Ft) (blows/ft)
0-4 Very Loose <2 Ve

4-10 Loose 2-4
10-30 Medium Dense 4-8
30-50 Dense 8-15

>50 Very Dense 15-30

>30

N = Number of blows of 140 Ib. weight falling 30 in. to drive 2-i sampler 1 ft'

BASED ON RELATIVE COMPACTION

Compactness of sand Consistency of clay

% Compaction Compactne % Compaction Consistency
<75 <80 Soft
75-83 80-85 Medium Stiff
83-90 85-90 Stiff
>90 >90 Very Stiff
Il. SOIL MOISTURE

Description

e of moisture, dusty, dry to the touch
ut not visible water
free water, usually soil is below water table

SOIL DESCRIPTION LEGEND

Prado Park Modular Restroom Building January 25, 2024

San Bernardino County Project and Facilities Management Department RMA Job No.: 00

-232891-01
Page A-14
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Exploratory Boring Log Boring No. B-1
Sheet 1 of 2
Date Drilled: ~ 11-30-2023 Drilling Equipment: CME-75
Logged By: SL Boring Hole Diameter: 8"
Location: See Geologic Map Drive Weights: 140 Ibs.
Elevation (ft): Drop: 30"
Samples o Material Description
[T £ —
< _ o E o S QC, —_ 2 = 0w _'é _8 This log contains factual information and interpretation of the subsurface conditi ween the samples.
% £ o v g lx a Z’ € § 8 a 8 % £ stratum indicated on this log represent the approximate boundary bet:
a e & o 2 cg £ § 8 > e = (‘5 3‘ be gradual. The log show subsurface conditions at the date and location
S == % S a representative of subsurface conditions at other locations and times.
_ 3 inch asphalt 12 inch base
| ML Very old alluvium (Qvof): Silt wit pper 2 feet
; soft, the hard, upper 2 feet dry to ium brown to dark
— ’ brown
] ’ 59.2% passing #200
. Z
[R] | 68 18.7 | 119.6
10— [R] | 29 233
15— DD NN
|E| 23 247 | 8 CL Lean clay with trace fine sand, light brown to gray brown, very moist, very
N tiff
//”
Wet, LL:35, PL: 15, P1:20, perched water at about 19 to 26 feet
/
/
“SL [T 77 7] T Sandylean clay, finé to medium sand, moist o very moist, stiff to hard,
L R yellow brown
yd
Sample Types:
|E| - Ring Sample D - Bulk Sample AV4 - Groundwater

- Tube Sample -SPTSample  “™—=ar - End of Boring

Prado Park Modular Restroom Building RMA Job No.:00-232891-01

San Bernardino County Project and Facilities Management Department
yrrol & P Page A-4
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Exploratory Boring Log

Boring No. B-1

Sheet 2 of 2
Date Drilled: 11-02-2023 Drilling Equipment: CME-75
Logged By: SL Boring Hole Diameter: 8"
Location: See Geologic Map Drive Weights: 140 Ibs.
Elevation (ft): Drop: 30"
Samples - Material Description
= — g = g — 7 E ° This log contains factual information and interpretation of the subsurface condii etween the samples
f e <@ ol 2 £ <o k7 2 Q [k} O 5 2 The stratum indicated on this log represent the approximate boundary j
et |2g(z g2 g5 e 3 o £ be gradual. The log show subsurf ditions at the date and |
o E > 2 3 =3 E o o >v 6 V>')~ may egra‘ua. e log show sul f{iracecon IIOnSé e agan
ckF|lmo|l® o =0 = representative of subsurface conditions at other locations and times.
2] e} %] a
— |§| 38 233 CL | Sandy lean clay continued
_ 7S .. VA
CL // / Lean clay with trace fine sand, moist to to hard, dark gray
N | 71% passing #200
35 —| | LL:42,PL:19, PI:25
S| | 33 25.5 pd
_ ;
r” /
— ///
//
40— 21 26.6
45— 26 20.7 77.5% passing #200
— ey
—] d ’//
// ,"/
‘ .//,
Total depth 50.5'
Perched Groundwater at 19-26 feet

Sample Types:
|E| - Ring Sample D - Bulk Sample AVA - Groundwater

- Tube Sample - SPT Sample B - End of Boring

Prado Park Modular Restroom Building
San Bernardino County Project and Facilities Management Department

RMA Job No.:00-232891-01
Page A-5
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APPENDIX B
LABORATORY TESTS
B-1.00 LABORATORY TESTS

B-1.01 Maximum Density

Maximum density - optimum moisture relationships for the major soil types encogmtered gifield
exploration were performed in the laboratory using the standard procedures of ASTM D15

B-1.02 Expansion Tests

Expansion index tests were performed on representative samples of the majo ntered by the test

methods outlined in ASTM D4829.

B-1.03 Soluble Sulfates and Chlorides

A test was performed on representative sample encounterg@durin investigation using the Caltrans Test
Methods CTM 417 and CTM 422.

B-1.04 Soil Reactivity (pH) and Electrical Resistivity

Representative soil sample was tested for soil reacfili ectrical resistivity using California Test Method
643. The pH measurement determines the d idi alinity in the soils.

entative samples of the major soils types in accordance to the
standard test methods of the D422. Th drometer portion of the standard procedure was not performed
and the material retained o #200 screen was

using the stan d of ASTM D3080 (consolidated and drained). Tests were performed on remolded
samples were nt relative compaction.

Shear te a direct shear machine of the strain-controlled type. To simulate possible adverse
were saturated prior to shearing. Several samples were sheared at varying normal

determined using the standard test methods of ASTM D4318.

B-1.08 Moisture Determination

Moisture content of the soil samples was performed in accordance to standard method for determination of water
content of soil by drying oven, ASTM D2216. The mass of material remaining after oven drying is used as the mass
of the solid particles.

Prado Park Modular Restroom Building January 25, 2024
San Bernardino County Project and Facilities Management Department RMA Job No.: 00-232891-01
PageB-1
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B-1.09 Density of Split-Barrel Samples

Soil samples were obtained by using a split-barrel sampler in accordance to standard method of ASTM D1586.

B-1.10 Test Results

Test results for all laboratory tests performed on the subject project are presented in this appe

Prado Park Modular Restroom Building January 25, 2024
San Bernardino County Project and Facilities Management Department RMA Job No.: 00-232891-01
Page B -2
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SAMPLE INFORMATION

Sample Location

Sample Sample
Number Description Boring No. Depth (ft)
1 Light brown silt with clay and trace fine sand B-1

MAXIMUM DENSITY - OPTIMUM MOISTURE
Test Method: ASTM D1557

Sample Optimum Moisture
Number (Percent)
1 11.0
EXPANSION TEST
Test Method: ASTM D4829
Molding Final
Moisture Moisture
Sample Content Content Expansion
Number (Percent) (Percent) Classification
1 12.0 20. 8 Very Low

SOLUBLE SULFATES
Test Method: CTM 417 and CT

Sample Soluble Sul Soluble Chlorides
Number (% by weight) (ppm)
84
SOIL REACTIVITY SISTIVITY
Resistivity
(Ohm-cm)

2,100

January 25, 2024

Prado Park Modular Restroom Building
San Bernardino County Project and Facilities Management Department RMA Job No.: 00-232891-01
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PERCENT PASSING #200 SIEVE
Test Method: ASTM D422

Sample Percent Passing
Location #200 Sieve
B-1 @ 35’ 71.0
B-1 @ 45’ 77.5

ATTERBERG LIMITS
Test Method: ASTM D4318

Sample R Plastic

Location Liquid Limit Index
B-1 @ 10 feet 39 10
B-1@ 20 feet 35 20

Prado Park Modular Restroom Building

January 25, 2024
San Bernardino County Project and Facilities Management Department

RMA Job No.: 00-232891-01
PageB-4
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PARTICLE SIZE ANALYSIS
ASTM D422
Sample ID: 1
Fraction A: Dry Net Weight (gms): 3,549
Fraction B: Dry Net Weight (gms): 522.6
Net Retained Net Passing
Screen Size Weight (gms)  Weight (gms) % Pa
Fraction A: 3" 0 3549 100
1-1/2" 0 3549 00
3/4" 15 3534 )0
3/8" 113 3436 ,
#4 354 3195
Net Retained
Screen Size % Passing
Fraction B: #8 89
#16 86
#30 82
#50 76
#100 68
#200 59
, 100
90
~ 80
N
\\\ 70
N
60 o
£
50
©
o
40 X
30
20
10
0
1 0.1 0.01
Grain Size (mm)
Prado Park Modular Restroom Building January 25, 2024
San Bernardino County Project and Facilities Management Department RMA Job No.: 00-232891-01
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DIRECT SHEAR TEST

ASTM D3080
Sample ID: 1
Maximum Dry Density (pcf) = 126.8
Optimum Moisture Content (%) = 11.0
Initial Dry Density (pcf) = 114.1
Initial Moisture Content (%) = 10.6

Final Moisture Content (%) = 18.5

Normal Peak
Pressure Shear Resist
1000
2000
4000
Cohesion (psf) =
Friction Angle (deg)
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APPENDIX C

GENERAL EARTHWORK AND GRADING SPECIFICATIONS

C-1.00 GENERAL DESCRIPTION

C-1.01 Introduction

These specifications present our general recommendations for earthwork and grading
grading plans for the subject project. These specifications shall cover all clearing and grub
structures, preparation of land to be filled, filling of the land, spreading, compacti
subsidiary work necessary to complete the grading of the filled areas to confor
shown on the approved plans.

The recommendations contained in the geotechnical report of which these general
supersede the provisions contained hereinafter in case of conflict.

C-1.02 Laboratory Standard and Field Test Methods
The laboratory standard used to establish the maximum degsi timum moisture shall be ASTM D1557.

mined by the sand cone method (ASTM
est methods as considered appropriate by the

The insitu density of earth materials (field compacti
D1556), direct transmission nuclear method (ASTM
geotechnical consultant.

Relative compaction is defined, for p es offfiese specifications, as the ratio of the in-place density to the
maximum density as determined in the pr mentioned laboratory standard.

-2.00 CLEARING

C-2.01 Surface Clearing

All structures
the site. Anyt
possible.

val, timber, logs, trees, brush and other rubbish shall be removed and disposed of off
ed shall be pulled in such a manner so as to remove as much of the root system as

C-2.03 Backfill of Cavities

All cavities created or exposed during clearing and grubbing operations or by previous use of the site shall be cleared
of deleterious material and backfilled with native soils or other materials approved by the soil engineer. Said backfill

Prado Park Modular Restroom Building January 25, 2024
San Bernardino County Project and Facilities Management Department RMA Job No.: 00-232891-01
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shall be compacted to a minimum of 90% relative compaction.

C-3.00 ORIGINAL GROUND PREPARATION
C-3.01 Stripping of Vegetation

After the site has been properly cleared, all vegetation and topsoil containing the root system
shall be stripped from areas to be graded. Materials removed in this stripping process m
designated by the soil engineer, provided the vegetation is mixed with a sufficient amount
appreciable settlement or other detriment will occur due to decaying of the
containing more than 3% organics shall not be used as structural fill.

C-3.02 Removals of Non-Engineered Fills

Any non-engineered fills encountered during grading shall be comp nderlying ground shall
be prepared in accordance to the recommendations for original g paration contained in this section. After
cleansing of any organic matter the fill material may be used fa i

C-3.03 Overexcavation of Fill Areas

depth of 6 inches. Scarification shall continue until i n down and free from lumps or clods and until
the scarified zone is uniform. The moisture one shall be adjusted to within 2% of optimum
moisture. The scarified zone shall then b

Where fill material is to be placed on grou slopes steeper than 5:1 (H:V) the sloping ground shall be benched.
The lowermost bench shall be a gini et wide, shall be a minimum of 2 feet deep, and shall expose firm
material as determined by i tant. Other benches shall be excavated to firm material as
determined by the geotec onsultant and shall have a minimum width of 4 feet.

to the recomme

C-4.00 FILL MATERIALS

hall be free from vegetable matter and other deleterious substances, shall not contain rocks or
reater dimension than is recommended by the geotechnical consultant, and shall be approved by the
consultant. Soils of poor gradation, expansion, or strength properties shall be placed in areas
designated by the geotechnical consultant or shall be mixed with other soils providing satisfactory fill material.

C-4.02 Oversize Material

Oversize material, rock or other irreducible material with a maximum dimension greater than 12 inches, shall not be
placed in fills, unless the location, materials, and disposal methods are specifically approved by the geotechnical

Prado Park Modular Restroom Building January 25, 2024
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consultant. Oversize material shall be placed in such a manner that nesting of oversize material does not occur and
in such a manner that the oversize material is completely surrounded by fill material compacted to a minimum of
90% relative compaction. Oversize material shall not be placed within 10 feet of finished grade without the
approval of the geotechnical consultant.

C-4.03 Import

C-5.00 PLACING AND SPREADING OF FiLL

C-5.01 Fill Lifts

hich when acted will not exceed
dicates the compaction procedures are
nt approves their use.

spreading to insure uniformity of

The selected fill material shall be placed in nearly horizontal |
approximately 6 inches in thickness. Thicker lifts may be pIaceyestin
such that the required compaction is being achieved and the g chni

Each layer shall be spread evenly and shall be thoroughly blade
material in each layer.

C-5.02 Fill Moisture

y 4
When the moisture content of the fill mater’ belo ended by the soils engineer, water shall then be

added until he moisture content is as sp d to

relative compac
types approved

C-5. ill Slopes
Fill slopes Il be compacted by means of sheepsfoot rollers or other suitable equipment. Compacting of the
slopes may be done progressively in increments of 3 to 4 feet in fill height. At the completion of grading, the slope
face shall be compacted to a minimum of 90% relative compaction. This may require track rolling or rolling with a
grid roller attached to a tractor mounted side-boom.

Slopes may be over filled and cut back in such a manner that the exposed slope faces are compacted to a minimum
of 90% relative compaction.

Prado Park Modular Restroom Building January 25, 2024
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The fill operation shall be continued in six inch (6") compacted layers, or as specified above, until the fill has been
brought to the finished slopes and grades as shown on the accepted plans.

C-5.05 Compaction Testing

Field density tests shall be made by the geotechnical consultant of the compaction of each laye
shall be made at locations selected by the geotechnical consultant.

taken in the compacted material below the disturbed surface. When these readings i at the density of any
layer of fill or portion thereof is below the required density, the p layer or por shall be reworked until
the required density has been obtained.

C-6.01 Subdrain Material

encased in a suitable filter material. The subdrain
or Schedule 40 Polyvinyl Chloride Plastic (PVC) pipe
alled with perforations down. Filter material shall consist of 3/4"
filter fabric consisting of Mirafi 140N or approved equivalent.

Subdrains shall be constructed of a minim
pipe shall be Schedule 40 Acrylonitrile !diene
or approved equivalent. Subdrain pipe sh
to 1 1/2" clean gravel wrapped in an envelop

C-6.02 Subdrain Installatio

Subdrain systems, if required, s e installed in approved ground to conform the approximate alignment and

C-7.00 EXCAVATIONS

and cut slopes shall be examined by the geotechnical consultant. If determined necessary by the
consultant, further excavation or overexcavation and refilling of over excavated areas shall be
performed, and/or remedial grading of cut slopes shall be performed.

C-7.02 Fill-Over-Cut Slopes

Where fill-over-cut slopes are to be graded the cut portion of the slope shall be made and approved by the
geotechnical consultant prior to placement of materials for construction of the fill portion of the slope.
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C-8.00 TRENCH BACKFILL
C-.01 General

Trench backfill within street right of ways shall be compacted to 90% relative compaction as dg
ASTM D1557 test method. Backfill may be jetted as a means of initial compaction; however, me
will be required to obtain the required percentage of relative compaction. If trenches are jet¥
suitable delay for drainage of excess water before mechanical compaction is applied.

C-9.00 SEASONAL LImITS

C-9.01 General

g unfavorable weather
| not be resumed until field tests by the
jously specified.

No fill material shall be placed, spread or rolled while it is fro

Prado Park Modular Restroom Building January 25, 2024
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o\
Soil backfill, compacted to
90% relative compaction*

Retaining wall \1 )
<
Wall waterproofing ., Filter fabric envel
per architect's \ -
specifications \4\ :

Provide open cell head o ©
joints or outlet drain at .
! AA (0] . 4/
50 feet on center to a [e]
suitable drainage device . o . O
. o °
< " ] /
/ . *

Fin/izsged Grade (Q/— >

3 minimum 1% gradient to
suitable outlet.

Compacted fill . A

P
e Yo W Yo

Wall footing d on ASTM D1557
lass 2 permeable material (See
dation to left) is used in place of
3/4"-11/2" gravel. Filter fabric may

be deleted. Class 2 permeable material
compacted to 90% relative compaction. *

SPECIFICATIONS FOR CLASS 2
PERMEABLE MATERIAL
(CAL TRANS SPECIFICATIONS)

Sieve Size % Passing
T
3/4"
3/8"

RETAINING WALL DRAINAGE DETAIL

January 25, 2024
RMA Job No.: 00-232891-01
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LIQUEFACTION ANALYSIS

Prado Park Modular Restroom Building

Hole No.=B-1 Warer Depth=50ft Surface Elev.=555 Magnitude=6.68
Acceleration=0.837g
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Font: Courier New, Regular, Size 8 is recommended for this report.
Licensed to, 1/25/2024 10:15:06 AM

Input File Name: C:\Users\jmeneses\Desktop\HMD\Boring B-1.liq
Title: Prado Park Modular Restroom Building
Subtitle: Boring B-1

Surface Elev.=555

Hole No.=B-1

Depth of Hole= 50.50 ft

Water Table during Earthquake= 50.00 ft
Water Table during In-Situ Testing= 50.00 ft
Max. Acceleration=0.84 g

Earthquake Magnitude= 6.68

Input Data:
Surface Elev.=555
Hole No.=B-1
Depth of Hole=50.50 ft
Water Table during Earthquake= 50.00
Water Table during In-Situ Testing= 503
Max. Acceleration=0.84 g
Earthquake Magnitude=6.68
No-Liquefiable Soils: Basgd#n Analysis

1. SPT or BPT Calculation.

2. Settlement Analygd tsu, M-correction
3. j ark/Olson et al.*
4. t: During Liquefaction™®
5. | zones*

6. Ce=1.25
7. Cb=1

8. Cs=1.2
9.

of safety (apply to CSR), User=1.25
Plot ont R curve (fs1=User)

10. Use &moothing: Yes*

* Recommended Options

In-Situ Test Data:

Depth
ft

SPT gamma Fines
pct %

0.00 68.00 110.00 59.20
5.00 68.00 110.00 59.20
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10.00  29.00 110.00  59.20
15.00  23.00 110.00 59.20
20.00  23.00 110.00 59.20
25.00  28.00 110.00  59.20
30.00  38.00 110.00  59.20
35.00  33.00 110.00 71.00
40.00  21.00 110.00 71.00
45.00  26.00 110.00  77.50
50.00  32.00 110.00 77.50

Output Results:
Settlement of Saturated Sands=0.00 in.
Settlement of Unsaturated Sands=2.02 in.
Total Settlement of Saturated and Unsaturated Sands=2.02 in.
Differential Settlement=1.010 to 1.333 in.

Depth CRRm CSRfs F.S.S sat. S dry S all
ft in. in. in.

0.00 0.67 0.68 5.00 0.00 2.02 2.02
0.050.67 0.68 5.00 0.00 2.02 2.02
0.10 0.67 0.68 5.00 0.00 2.02 2.02
0.150.67 0.68 5.00 0.00 2.02 2.02
0.20 0.67 0.68 5.00 0.00 2.02 2.02
0.250.67 0.68 5.00 0.00 2.02 2.02
0.30 0.67 0.68 5.00 0.00 2.02 2.02
0.350.67 0.68 5.00 0.00 2.02 2.02
0.40 0.67 0.68 5.00 0.00 2.02 2.02
0.45 0.67 0.68 5.00 0.00 2.02 2.02
0.50 0.67 0.68 5.00 0.00 2.02 2.02
0.550.67 0.68 5.00 0.00 2.02 2.
0.60 0.67 0.68 5.00 0.00 2.02

0.70 0.67 0.68 5.00 0.00 ¥
0.750.67 0.68 5.00 0,90

1.200.67 5.00 0.00 2.02 2.02
1.250.67 0.683.00 0.00 2.02 2.02
1.30 0.67 0.68 5.00 0.00 2.02 2.02
1.350.67 0.68 5.00 0.00 2.02 2.02
1.40 0.67 0.68 5.00 0.00 2.02 2.02
1.450.67 0.68 5.00 0.00 2.02 2.02
1.50 0.67 0.68 5.00 0.00 2.02 2.02
1.550.67 0.68 5.00 0.00 2.02 2.02
1.60 0.67 0.68 5.00 0.00 2.02 2.02
1.650.67 0.68 5.00 0.00 2.02 2.02
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1.70 0.67 0.68 5.00 0.00 2.02 2.02
1.750.67 0.68 5.00 0.00 2.02 2.02
1.80 0.67 0.68 5.00 0.00 2.02 2.02
1.850.67 0.68 5.00 0.00 2.02 2.02
1.90 0.67 0.68 5.00 0.00 2.02 2.02
1.950.67 0.68 5.00 0.00 2.02 2.02
2.00 0.67 0.68 5.00 0.00 2.02 2.02
2.050.67 0.68 5.00 0.00 2.02 2.02
2.100.67 0.68 5.00 0.00 2.02 2.02
2.150.67 0.68 5.00 0.00 2.02 2.02
2.20 0.67 0.68 5.00 0.00 2.02 2.02
2.250.67 0.68 5.00 0.00 2.02 2.02
2.300.67 0.68 5.00 0.00 2.02 2.02
2.350.67 0.68 5.00 0.00 2.02 2.02
2.40 0.67 0.68 5.00 0.00 2.02 2.02
2.450.67 0.68 5.00 0.00 2.02 2.02
2.500.67 0.68 5.00 0.00 2.02 2.02
2.550.67 0.68 5.00 0.00 2.02 2.02
2.60 0.67 0.68 5.00 0.00 2.02 2.02
2.650.67 0.68 5.00 0.00 2.02 2.02
2.700.67 0.68 5.00 0.00 2.02 2.02
2.750.67 0.68 5.00 0.00 2.02 2.02
2.80 0.67 0.68 5.00 0.00 2.02 2.02
2.850.67 0.68 5.00 0.00 2.02 2.02
2.900.67 0.68 5.00 0.00 2.02 2.02
2.950.67 0.68 5.00 0.00 2.02 2.02
3.00 0.67 0.68 5.00 0.00 2.02 2.02
3.050.67 0.68 5.00 0.00 2.02 2.02
3.100.67 0.68 5.00 0.00 2.02 2.02
3.150.67 0.68 5.00 0.00 2.02 2.02
3.20 0.67 0.67 5.00 0.00 2.02 2.02
3.250.67 0.67 5.00 0.00 2.02 2.
3.300.67 0.67 5.00 0.00 2.02
3.350.67 0.67 5.00 0.00 2
3.40 0.67 0.67 5.00 0.00 #
3.450.67 0.67 5.00 0.Q0

3.950.67 0. .00 0.00 2.01 2.01
4.00 0.67 0.67 5.00 0.00 2.01 2.01
4.05 0.67 0.67 5.00 0.00 2.01 2.01
4.100.67 0.67 5.00 0.00 2.01 2.01
4.150.67 0.67 5.00 0.00 2.01 2.01
4.20 0.67 0.67 5.00 0.00 2.01 2.01
4.250.67 0.67 5.00 0.00 2.01 2.01
4.300.67 0.67 5.00 0.00 2.01 2.01
4.350.67 0.67 5.00 0.00 2.01 2.01
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4.400.67 0.67 5.00 0.00 2.01 2.01
4.450.67 0.67 5.00 0.00 2.01 2.01
4.50 0.67 0.67 5.00 0.00 2.01 2.01
4.550.67 0.67 5.00 0.00 2.01 2.01
4.60 0.67 0.67 5.00 0.00 2.01 2.01
4.65 0.67 0.67 5.00 0.00 2.01 2.01
4.70 0.67 0.67 5.00 0.00 2.01 2.01
4.750.67 0.67 5.00 0.00 2.01 2.01
4.800.67 0.67 5.00 0.00 2.01 2.01
4.850.67 0.67 5.00 0.00 2.01 2.01
4.90 0.67 0.67 5.00 0.00 2.01 2.01
4.950.67 0.67 5.00 0.00 2.01 2.01
5.00 0.67 0.67 5.00 0.00 2.01 2.01
5.050.67 0.67 5.00 0.00 2.01 2.01
5.100.67 0.67 5.00 0.00 2.01 2.01
5.150.67 0.67 5.00 0.00 2.01 2.01
5.200.67 0.67 5.00 0.00 2.01 2.01
5.250.67 0.67 5.00 0.00 2.01 2.01
5.300.67 0.67 5.00 0.00 2.01 2.01
5.350.67 0.67 5.00 0.00 2.01 2.01
5.40 0.67 0.67 5.00 0.00 2.01 2.01
5.450.67 0.67 5.00 0.00 2.01 2.01
5.500.67 0.67 5.00 0.00 2.01 2.01
5.550.67 0.67 5.00 0.00 2.01 2.01
5.600.67 0.67 5.00 0.00 2.01 2.01
5.650.67 0.67 5.00 0.00 2.01 2.01
5.700.67 0.67 5.00 0.00 2.01 2.01
5.750.67 0.67 5.00 0.00 2.01 2.01
5.800.67 0.67 5.00 0.00 2.01 2.01
5.850.67 0.67 5.00 0.00 2.01 2.01
5.900.67 0.67 5.00 0.00 2.01 2.01
5.950.67 0.67 5.00 0.00 2.01 2.
6.00 0.67 0.67 5.00 0.00 2.01

6.100.67 0.67 5.00 0.00 ¥
6.150.67 0.67 5.00 0,Q0

6.60 0.67 5.00 0.00 2.01 2.01
6.65 0.67 0.6¥5.00 0.00 2.01 2.01
6.70 0.67 0.67 5.00 0.00 2.01 2.01
6.75 0.67 0.67 5.00 0.00 2.01 2.01
6.80 0.67 0.67 5.00 0.00 2.01 2.01
6.850.67 0.67 5.00 0.00 2.01 2.01
6.90 0.67 0.67 5.00 0.00 2.00 2.00
6.95 0.67 0.67 5.00 0.00 2.00 2.00
7.00 0.67 0.67 5.00 0.00 2.00 2.00
7.050.67 0.67 5.00 0.00 2.00 2.00
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7.100.67 0.67 5.00 0.00 2.00 2.00
7.150.67 0.67 5.00 0.00 2.00 2.00
7.20 0.67 0.67 5.00 0.00 2.00 2.00
7.250.67 0.67 5.00 0.00 2.00 2.00
7.300.67 0.67 5.00 0.00 2.00 2.00
7.350.67 0.67 5.00 0.00 2.00 2.00
7.40 0.67 0.67 5.00 0.00 2.00 2.00
7.450.67 0.67 5.00 0.00 2.00 2.00
7.500.67 0.67 5.00 0.00 2.00 2.00
7.550.67 0.67 5.00 0.00 2.00 2.00
7.60 0.67 0.67 5.00 0.00 2.00 2.00
7.65 0.67 0.67 5.00 0.00 2.00 2.00
7.70 0.67 0.67 5.00 0.00 2.00 2.00
7.75 0.67 0.67 5.00 0.00 2.00 2.00
7.800.67 0.67 5.00 0.00 2.00 2.00
7.850.67 0.67 5.00 0.00 2.00 2.00
7.90 0.67 0.67 5.00 0.00 2.00 2.00
7.950.67 0.67 5.00 0.00 2.00 2.00
8.000.67 0.67 5.00 0.00 2.00 2.00
8.050.67 0.67 5.00 0.00 2.00 2.00
8.10 0.67 0.67 5.00 0.00 2.00 2.00
8.150.67 0.67 5.00 0.00 2.00 2.00
8.200.67 0.67 5.00 0.00 2.00 2.00
8.250.67 0.67 5.00 0.00 2.00 2.00
8.300.67 0.67 5.00 0.00 2.00 2.00
8.350.67 0.67 5.00 0.00 2.00 2.00
8.40 0.67 0.67 5.00 0.00 2.00 2.00
8.450.67 0.67 5.00 0.00 2.00 2.00
8.50 0.67 0.67 5.00 0.00 1.99 1.99
8.550.67 0.67 5.00 0.00 1.99 1.99
8.60 0.67 0.67 5.00 0.00 1.99 1.99
8.650.67 0.67 5.00 0.00 1.99 1.
8.70 0.67 0.67 5.00 0.00 1.99
8.750.67 0.67 5.00 0.00 1
8.80 0.67 0.67 5.00 0.00 ¥99 1.

8.850.67 0.67 5.00 0.00.1.99 1.99

9.350.67 0. .000.00 1.98 1.98
9.40 0.67 0.67 5.00 0.00 1.98 1.98
9.450.67 0.67 5.00 0.00 1.97 1.97
9.500.67 0.66 5.00 0.00 1.97 1.97
9.550.67 0.66 5.00 0.00 1.97 1.97
9.60 0.67 0.66 5.00 0.00 1.96 1.96
9.650.67 0.66 5.00 0.00 1.96 1.96
9.70 0.67 0.66 5.00 0.00 1.96 1.96
9.750.67 0.66 5.00 0.00 1.96 1.96
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9.800.67 0.66 5.00 0.00 1.95 1.95
9.850.67 0.66 5.00 0.00 1.95 1.95
9.90 0.67 0.66 5.00 0.00 1.95 1.95
9.950.67 0.66 5.00 0.00 1.94 1.94
10.00  0.67 0.66 5.00 0.00 1.94 1.94
10.05 0.67 0.66 5.00 0.00 1.94 1.94
10.10  0.67 0.66 5.00 0.00 1.93 1.93
10.15  0.67 0.66 5.00 0.00 1.93 1.93
10.20  0.67 0.66 5.00 0.00 1.93 1.93
10.25 0.67 0.66 5.00 0.00 1.92 1.92
1030  0.67 0.66 5.00 0.00 1.92 1.92
10.35  0.67 0.66 5.00 0.00 1.92 1.92
10.40  0.67 0.66 5.00 0.00 1.91 1.91
10.45 0.67 0.66 5.00 0.00 1.91 1.91
10.50  0.67 0.66 5.00 0.00 1.91 1.91
10.55  0.67 0.66 5.00 0.00 1.91 1.91
10.60  0.67 0.66 5.00 0.00 1.91 1.91
10.65 0.67 0.66 5.00 0.00 1.91 1.91
10.70  0.67 0.66 5.00 0.00 1.91 1.91
10.75  0.67 0.66 5.00 0.00 1.91 1.91
10.80  0.67 0.66 5.00 0.00 1.91 1.91
10.85 0.67 0.66 5.00 0.00 1.91 1.91
1090  0.67 0.66 5.00 0.00 1.91 1.91
10.95  0.67 0.66 5.00 0.00 1.91 1.91
11.00  0.67 0.66 5.00 0.00 1.91 1.91
11.05 0.67 0.66 5.00 0.00 1.91 1.91
11.10  0.67 0.66 5.00 0.00 1.91 1.91
11.15  0.67 0.66 5.00 0.00 1.91 1.91
11.20  0.67 0.66 5.00 0.00 1.91 1.91
11.25 0.67 0.66 5.00 0.00 1.90 1.9
11.30  0.67 0.66 5.00 0.00 1.90 1.90
11.35  0.67 0.66 5.00 0.00 1.
11.40  0.67 0.66 5.00 0.00,
11.45 0.67 0.66 5.00 0
11.50  0.67 0.66 5.00 ®

11.55 . .

11.60  0.67 0.640%" . .
11.65 . . . .90 1.90
11.70

11.75 0@ . .90 1.90
11.80 . P9 1.90 1.90
11.

11.9 00.00 1.90 1.90
11.95

12.00 0.66 5.00 0.00 1.89 1.89

.6%0.66 5.00 0.00 1.89 1.89
12.10  0.67 0.66 5.00 0.00 1.89 1.89
12.15  0.67 0.66 5.00 0.00 1.89 1.89
1220  0.67 0.66 5.00 0.00 1.89 1.89
12.25 0.67 0.66 5.00 0.00 1.89 1.89
1230  0.67 0.66 5.00 0.00 1.89 1.89
12.35  0.67 0.66 5.00 0.00 1.89 1.89
12.40  0.67 0.66 5.00 0.00 1.89 1.89
12.45 0.67 0.66 5.00 0.00 1.89 1.89
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12.50  0.67 0.66 5.00 0.00 1.89 1.89
12.55  0.67 0.66 5.00 0.00 1.88 1.88
12.60  0.67 0.66 5.00 0.00 1.88 1.88
12.65 0.67 0.66 5.00 0.00 1.88 1.88
12.70 ~ 0.67 0.66 5.00 0.00 1.88 1.88
1275 0.67 0.66 5.00 0.00 1.88 1.88
12.80  0.67 0.66 5.00 0.00 1.88 1.88
12.85 0.67 0.66 5.00 0.00 1.88 1.88
1290  0.67 0.66 5.00 0.00 1.88 1.88
1295  0.67 0.66 5.00 0.00 1.88 1.88
13.00  0.67 0.66 5.00 0.00 1.87 1.87
13.05 0.67 0.66 5.00 0.00 1.87 1.87
13.10  0.67 0.66 5.00 0.00 1.87 1.87
13.15  0.67 0.66 5.00 0.00 1.87 1.87
13.20  0.67 0.66 5.00 0.00 1.87 1.87
13.25 0.67 0.66 5.00 0.00 1.87 1.87
13.30  0.67 0.66 5.00 0.00 1.87 1.87
13.35  0.67 0.66 5.00 0.00 1.87 1.87
13.40  0.67 0.66 5.00 0.00 1.87 1.87
13.45 0.67 0.66 5.00 0.00 1.86 1.86
13.50  0.67 0.66 5.00 0.00 1.86 1.86
13.55  0.67 0.66 5.00 0.00 1.86 1.86
13.60  0.67 0.66 5.00 0.00 1.86 1.86
13.65 0.67 0.66 5.00 0.00 1.86 1.86
13.70  0.67 0.66 5.00 0.00 1.86 1.86
13.75  0.67 0.66 5.00 0.00 1.86 1.86
13.80  0.67 0.66 5.00 0.00 1.85 1.85
13.85 0.67 0.66 5.00 0.00 1.85 1.85
13.90  0.67 0.66 5.00 0.00 1.85 1.85
13.95  0.670.66 5.00 0.00 1.85 1.8
14.00  0.67 0.66 5.00 0.00 1.85 1.85
14.05 0.67 0.66 5.00 0.00 1.

14.70 0.66 5.00 0.00 1.82 1.82
. .66 5.00 0.00 1.82 1.82
14.80  0.67 0.66 5.00 0.00 1.82 1.82
14.85  0.67 0.66 5.00 0.00 1.82 1.82
1490  0.67 0.66 5.00 0.00 1.82 1.82
1495  0.67 0.66 5.00 0.00 1.82 1.82
15.00  0.67 0.66 5.00 0.00 1.81 1.81
15.05  0.67 0.66 5.00 0.00 1.81 1.81
15.10  0.67 0.66 5.00 0.00 1.81 1.81
15.15  0.67 0.66 5.00 0.00 1.81 1.81
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1520  0.67 0.66 5.00 0.00 1.81 1.81
15.25 0.67 0.66 5.00 0.00 1.80 1.80
1530  0.67 0.66 5.00 0.00 1.80 1.80
15.35  0.67 0.66 5.00 0.00 1.80 1.80
15.40  0.67 0.66 5.00 0.00 1.80 1.80
15.45 0.67 0.66 5.00 0.00 1.80 1.80
1550  0.67 0.66 5.00 0.00 1.79 1.79
15.55  0.67 0.66 5.00 0.00 1.79 1.79
15.60  0.67 0.66 5.00 0.00 1.79 1.79
15.65 0.67 0.66 5.00 0.00 1.79 1.79
1570 0.67 0.66 5.00 0.00 1.79 1.79
15.75  0.67 0.66 5.00 0.00 1.78 1.78
15.80  0.670.66 5.00 0.00 1.78 1.78
15.85 0.67 0.655.00 0.00 1.78 1.78
1590  0.67 0.655.000.00 1.78 1.78
1595  0.670.655.000.00 1.78 1.78
16.00  0.67 0.655.000.00 1.77 1.77
16.05 0.67 0.65 5.00 0.00 1.77 1.77
16.10  0.67 0.65 5.00 0.00 1.77 1.77
16.15  0.67 0.655.000.00 1.77 1.77
16.20  0.67 0.655.000.00 1.76 1.76
16.25 0.67 0.65 5.00 0.00 1.76 1.76
16.30  0.67 0.65 5.000.00 1.76 1.76
16.35  0.67 0.655.000.00 1.76 1.76
16.40  0.67 0.655.000.00 1.75 1.75
16.45 0.67 0.65 5.00 0.00 1.75 1.75
16.50  0.67 0.655.000.00 1.75 1.75
16.55  0.670.655.000.00 1.75 1.75
16.60  0.67 0.655.000.00 1.74 1.74
16.65 0.67 0.655.000.00 1.74 1.7
16.70  0.67 0.65 5.00 0.00 1.74 1.74
16.75  0.67 0.655.00 0.00 1.

17.40 0.65 5.00 0.00 1.70 1.70
.6%0.65 5.000.00 1.70 1.70
17.50  0.67 0.65 5.00 0.00 1.69 1.69
17.55  0.67 0.655.00 0.00 1.69 1.69
17.60  0.67 0.655.00 0.00 1.69 1.69
17.65 0.67 0.65 5.00 0.00 1.68 1.68
1770 0.67 0.65 5.00 0.00 1.68 1.68
17.75  0.67 0.655.00 0.00 1.68 1.68
17.80  0.67 0.655.000.00 1.67 1.67
17.85 0.67 0.65 5.00 0.00 1.67 1.67
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1790  0.67 0.655.000.00 1.67 1.67
17.95  0.67 0.655.00 0.00 1.66 1.66
18.00  0.67 0.65 5.00 0.00 1.66 1.66
18.05 0.67 0.65 5.00 0.00 1.66 1.66
18.10  0.67 0.655.00 0.00 1.65 1.65
18.15  0.67 0.655.00 0.00 1.65 1.65
1820  0.67 0.655.00 0.00 1.65 1.65
18.25 0.67 0.65 5.00 0.00 1.64 1.64
18.30  0.67 0.655.000.00 1.64 1.64
1835  0.670.655.00 0.00 1.64 1.64
18.40  0.67 0.65 5.00 0.00 1.64 1.64
18.45 0.67 0.655.00 0.00 1.63 1.63
18.50  0.67 0.655.000.00 1.63 1.63
18.55  0.67 0.655.000.00 1.63 1.63
18.60  0.67 0.65 5.00 0.00 1.62 1.62
18.65 0.67 0.65 5.00 0.00 1.62 1.62
18.70  0.67 0.655.000.00 1.62 1.62
18.75  0.67 0.655.000.00 1.61 1.61
18.80  0.67 0.655.000.00 1.61 1.61
18.85 0.67 0.655.00 0.00 1.61 1.61
1890  0.67 0.655.000.00 1.60 1.60
18.95  0.67 0.655.000.00 1.60 1.60
19.00  0.67 0.65 5.00 0.00 1.60 1.60
19.05 0.67 0.65 5.00 0.00 1.59 1.59
19.10  0.67 0.655.00 0.00 1.59 1.59
19.15  0.67 0.655.00 0.00 1.59 1.59
1920  0.67 0.65 5.00 0.00 1.58 1.58
19.25 0.67 0.65 5.00 0.00 1.58 1.58
19.30  0.67 0.655.000.00 1.58 1.58
19.35  0.670.655.000.00 1.58 1.5
19.40  0.67 0.65 5.00 0.00 1.57 1.57
19.45 0.67 0.655.00 0.00 1.

20.10 0.65 5.00 0.00 1.53 1.53
. .655.000.00 1.52 1.52
20.20  0.670.65 5.00 0.00 1.52 1.52
20.25 0.67 0.65 5.00 0.00 1.52 1.52
2030  0.67 0.655.000.00 1.51 1.51
2035  0.670.655.000.00 1.51 1.51
2040  0.670.655.000.00 1.51 1.51
20.45 0.67 0.65 5.00 0.00 1.50 1.50
20.50  0.67 0.65 5.00 0.00 1.50 1.50
20.55  0.67 0.655.00 0.00 1.50 1.50
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20.60  0.67 0.655.00 0.00 1.49 1.49
20.65 0.67 0.65 5.00 0.00 1.49 1.49
20.70  0.67 0.65 5.00 0.00 1.49 1.49
20.75  0.67 0.655.00 0.00 1.48 1.48
20.80  0.67 0.655.000.00 1.48 1.48
20.85 0.67 0.65 5.00 0.00 1.48 1.48
2090  0.670.655.000.00 1.48 1.48
2095  0.670.655.00 0.00 1.47 1.47
21.00  0.67 0.655.00 0.00 1.47 1.47
21.05 0.67 0.65 5.00 0.00 1.47 1.47
21.10  0.670.65 5.00 0.00 1.46 1.46
21.15  0.67 0.655.00 0.00 1.46 1.46
2120  0.67 0.655.00 0.00 1.46 1.46
21.25 0.67 0.65 5.00 0.00 1.45 1.45
2130  0.670.655.00 0.00 1.45 1.45
2135  0.670.655.000.00 1.45 1.45
21.40  0.67 0.655.00 0.00 1.44 1.44
21.45 0.67 0.65 5.00 0.00 1.44 1.44
21.50  0.670.655.00 0.00 1.44 1.44
21.55  0.670.655.00 0.00 1.43 1.43
21.60  0.67 0.655.00 0.00 1.43 1.43
21.65 0.67 0.655.00 0.00 1.43 1.43
2170 0.670.65 5.00 0.00 1.42 1.42
2175  0.67 0.655.00 0.00 1.42 1.42
21.80  0.67 0.655.00 0.00 1.42 1.42
21.85 0.67 0.65 5.00 0.00 1.42 1.42
2190  0.670.655.000.00 1.41 1.41
2195  0.670.655.000.00 1.41 1.41
22.00  0.670.655.000.00 1.41 1.41
22.05 0.67 0.655.000.00 1.40 1.4
22.10  0.670.65 5.00 0.00 1.40 1.40
22.15  0.670.645.00 0.00 1.

22.80 0.64 5.00 0.00 1.38 1.38
.670.64 5.00 0.00 1.38 1.38
2290  0.670.64 5.00 0.00 1.38 1.38
2295  0.670.645.00 0.00 1.38 1.38
23.00  0.670.645.00 0.00 1.38 1.38
23.05  0.670.64 5.00 0.00 1.37 1.37
23.10  0.670.64 5.00 0.00 1.37 1.37
23.15  0.670.64 5.00 0.00 1.37 1.37
2320  0.67 0.64 5.00 0.00 1.37 1.37
23.25  0.670.64 5.00 0.00 1.37 1.37
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2330  0.670.64 5.00 0.00 1.37 1.37
2335 0.670.645.00 0.00 1.37 1.37
23.40  0.670.64 5.00 0.00 1.37 1.37
23.45 0.67 0.64 5.00 0.00 1.37 1.37
23.50  0.67 0.64 5.00 0.00 1.36 1.36
23.55  0.670.64 5.00 0.00 1.36 1.36
23.60  0.670.64 5.00 0.00 1.36 1.36
23.65 0.67 0.64 5.00 0.00 1.36 1.36
2370 0.67 0.64 5.00 0.00 1.36 1.36
2375  0.67 0.64 5.00 0.00 1.36 1.36
23.80  0.670.64 5.00 0.00 1.36 1.36
23.85 0.67 0.64 5.00 0.00 1.36 1.36
2390  0.670.64 5.00 0.00 1.36 1.36
2395 0.670.645.000.00 1.351.35
24.00  0.670.64 5.00 0.00 1.35 1.35
24.05 0.67 0.64 5.00 0.00 1.35 1.35
2410  0.67 0.645.00 0.00 1.351.35
24.15  0.670.645.00 0.00 1.35 1.35
2420  0.670.64 5.00 0.00 1.35 1.35
24.25 0.67 0.64 5.00 0.00 1.35 1.35
2430  0.670.645.00 0.00 1.351.35
2435  0.670.64 5.00 0.00 1.34 1.34
2440  0.670.64 5.00 0.00 1.34 1.34
24.45 0.67 0.64 5.00 0.00 1.34 1.34
2450  0.670.64 5.00 0.00 1.34 1.34
2455  0.670.64 5.00 0.00 1.34 1.34
24.60  0.670.64 5.00 0.00 1.34 1.34
24.65 0.67 0.64 5.00 0.00 1.34 1.34
2470 0.67 0.64 5.00 0.00 1.34 1.34
24775  0.670.645.000.00 1.33 1.3
2480  0.670.64 5.00 0.00 1.33 1.33
24.85 0.67 0.64 5.00 0.00 1.

25.50 0.64 5.00 0.00 1.32 1.32
. .64 5.000.00 1.31 1.31
25.60  0.670.64 5.000.00 1.31 1.31
25.65  0.670.64 5.000.00 1.31 1.31
25770  0.67 0.645.00 0.00 1.31 1.31
25775  0.670.645.00 0.00 1.31 1.31
25.80  0.670.64 5.000.00 1.31 1.31
2585  0.670.64 5.000.00 1.31 1.31
2590  0.670.645.000.00 1.31 1.31
2595  0.670.64 5.00 0.00 1.30 1.30
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26.00  0.67 0.64 5.00 0.00 1.30 1.30
26.05 0.67 0.64 5.00 0.00 1.30 1.30
26.10  0.670.64 5.00 0.00 1.30 1.30
26.15  0.67 0.64 5.00 0.00 1.30 1.30
26.20  0.67 0.64 5.00 0.00 1.30 1.30
26.25 0.67 0.64 5.00 0.00 1.30 1.30
2630  0.670.64 5.00 0.00 1.30 1.30
2635  0.670.645.00 0.00 1.291.29
26.40  0.670.64 5.00 0.00 1.29 1.29
26.45 0.67 0.64 5.00 0.00 1.29 1.29
26.50  0.670.64 5.00 0.00 1.29 1.29
26.55  0.670.645.00 0.00 1.291.29
26.60  0.670.64 5.00 0.00 1.29 1.29
26.65 0.67 0.64 5.00 0.00 1.29 1.29
26.70  0.670.64 5.00 0.00 1.29 1.29
26.75  0.670.64 5.00 0.00 1.28 1.28
26.80  0.670.645.00 0.00 1.28 1.28
26.85 0.67 0.64 5.00 0.00 1.28 1.28
2690  0.670.64 5.00 0.00 1.28 1.28
2695  0.670.645.000.00 1.28 1.28
27.00  0.670.64 5.00 0.00 1.28 1.28
27.05 0.67 0.64 5.00 0.00 1.28 1.28
27.10  0.670.64 5.00 0.00 1.28 1.28
27.15  0.670.64 5.00 0.00 1.27 1.27
2720  0.67 0.64 5.00 0.00 1.27 1.27
27.25 0.67 0.64 5.00 0.00 1.27 1.27
2730  0.670.64 5.00 0.00 1.27 1.27
2735  0.670.64 5.00 0.00 1.27 1.27
27.40  0.670.64 5.00 0.00 1.27 1.27
27.45 0.67 0.64 5.000.00 1.27 1.2
27.50  0.670.64 5.00 0.00 1.26 1.26
27.55  0.670.645.000.00 1.

28.20 0.64 5.00 0.00 1.25 1.25
.670.64 5.00 0.00 1.25 1.25
2830  0.670.64 5.00 0.00 1.24 1.24
2835  0.670.645.00 0.00 1.24 1.24
2840  0.670.64 5.00 0.00 1.24 1.24
28.45 0.67 0.63 5.00 0.00 1.24 1.24
28.50  0.670.63 5.00 0.00 1.24 1.24
2855  0.670.635.000.00 1.24 1.24
28.60  0.670.635.00 0.00 1.24 1.24
28.65 0.67 0.63 5.00 0.00 1.24 1.24
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2870  0.67 0.63 5.00 0.00 1.23 1.23
2875  0.670.63 5.00 0.00 1.23 1.23
28.80  0.670.63 5.00 0.00 1.23 1.23
28.85 0.67 0.63 5.00 0.00 1.23 1.23
2890  0.670.63 5.00 0.00 1.23 1.23
2895  0.670.635.000.00 1.23 1.23
29.00  0.670.63 5.00 0.00 1.23 1.23
29.05 0.67 0.63 5.00 0.00 1.23 1.23
29.10  0.67 0.63 5.00 0.00 1.22 1.22
29.15  0.670.63 5.00 0.00 1.22 1.22
2920  0.670.63 5.00 0.00 1.22 1.22
29.25 0.67 0.63 5.00 0.00 1.22 1.22
2930  0.670.635.00 0.00 1.22 1.22
2935  0.670.635.00 0.00 1.22 1.22
2940  0.670.63 5.00 0.00 1.22 1.22
29.45 0.67 0.63 5.00 0.00 1.22 1.22
2950  0.670.635.000.00 1.21 1.21
2955  0.670.635.000.00 1.21 1.21
29.60  0.680.635.000.00 1.21 1.21
29.65 0.68 0.63 5.000.00 1.21 1.21
2970 0.68 0.63 5.00 0.00 1.21 1.21
29.75  0.68 0.63 5.00 0.00 1.21 1.21
29.80  0.680.635.000.00 1.21 1.21
29.85 0.68 0.63 5.00 0.00 1.21 1.21
2990  0.68 0.63 5.00 0.00 1.20 1.20
2995  0.68 0.63 5.00 0.00 1.20 1.20
30.00  0.670.63 5.00 0.00 1.20 1.20
30.05 0.67 0.63 5.00 0.00 1.20 1.20
30.10  0.670.63 5.00 0.00 1.20 1.20
30.15  0.670.63 5.000.00 1.20 1.2
30.20  0.670.63 5.00 0.00 1.20 1.20
30.25 0.67 0.63 5.00 0.00 1.

: 00.001.18 1.18
.67 0.635.000.00 1.18 1.18
0.635.000.00 1.18 1.18
. .63 5.000.001.18 1.18
31.00  0.670.635.000.00 1.18 1.18
31.05 0.670.635.000.001.17 1.17
31.10  0.670.635.000.001.17 1.17
31.15  0.670.635.000.001.17 1.17
3120 0.670.63 5.000.00 1.17 1.17
3125  0.670.635.000.00 1.17 1.17
31.30  0.670.635.000.001.17 1.17
31.35  0.670.625.000.001.17 1.17
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3140  0.670.625.000.001.16 1.16
31.45 0.67 0.625.000.00 1.16 1.16
31.50  0.670.625.000.00 1.16 1.16
31.55  0.670.625.000.001.16 1.16
31.60  0.670.625.000.001.16 1.16
31.65 0.67 0.625.000.00 1.16 1.16
31.70  0.670.625.000.00 1.16 1.16
31.75  0.670.625.000.001.151.15
31.80  0.670.625.000.001.151.15
31.85 0.67 0.62 5.00 0.00 1.15 1.15
3190  0.670.625.000.00 1.15 1.15
3195  0.670.625.000.001.151.15
32.00  0.670.625.000.001.151.15
32.05 0.67 0.62 5.00 0.00 1.15 1.15
32.10  0.670.625.000.00 1.14 1.14
32.15  0.670.625.000.001.14 1.14
3220  0.670.625.000.001.14 1.14
32.25 0.67 0.625.000.00 1.14 1.14
3230  0.670.625.000.00 1.14 1.14
3235  0.670.625.000.001.14 1.14
3240  0.670.625.000.001.13 1.13
32.45 0.67 0.62 5.000.00 1.13 1.13
3250  0.670.625.000.001.13 1.13
32.55  0.670.625.000.001.13 1.13
32.60  0.670.625.000.001.13 1.13
32.65 0.67 0.62 5.000.00 1.13 1.13
3270 0.670.625.000.00 1.12 1.12
3275  0.670.625.000.001.12 1.12
3280  0.670.625.000.001.121.12
32.85 0.66 0.62 5.000.00 1.12 1.1
3290  0.660.625.000.00 1.12 1.12
3295  0.660.625.000.00 1.

33.55 . . .000.001.101.10
33.60 0.61 5.00 0.00 1.09 1.09

.6870.61 5.00 0.00 1.09 1.09
33.70  0.660.61 5.00 0.00 1.09 1.09
3375  0.66 0.61 5.00 0.00 1.09 1.09
33.80  0.66 0.61 5.00 0.00 1.09 1.09
33.85 0.66 0.61 5.00 0.00 1.09 1.09
3390 0.660.61 5.000.00 1.08 1.08
3395  0.660.61 5.000.00 1.08 1.08
34.00  0.66 0.61 5.00 0.00 1.08 1.08
34.05 0.66 0.61 5.00 0.00 1.08 1.08
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3410  0.66 0.61 5.00 0.00 1.08 1.08
34.15  0.66 0.61 5.00 0.00 1.07 1.07
3420  0.660.61 5.000.00 1.07 1.07
3425  0.660.61 5.000.00 1.07 1.07
3430  0.66 0.61 5.00 0.00 1.07 1.07
3435  0.660.61 5.00 0.00 1.07 1.07
3440  0.660.61 5.000.00 1.07 1.07
3445  0.660.61 5.00 0.00 1.06 1.06
3450  0.66 0.61 5.00 0.00 1.06 1.06
34.55  0.66 0.61 5.00 0.00 1.06 1.06
3460  0.660.61 5.000.00 1.06 1.06
3465  0.660.61 5.000.00 1.06 1.06
3470  0.66 0.61 5.00 0.00 1.05 1.05
3475  0.66 0.61 5.00 0.00 1.05 1.05
3480  0.660.61 5.00 0.00 1.05 1.05
3485 0.660.61 5.00 0.00 1.05 1.05
3490  0.66 0.61 5.00 0.00 1.05 1.05
3495  0.66 0.60 5.00 0.00 1.04 1.04
35.00  0.660.60 5.00 0.00 1.04 1.04
35.05  0.660.60 5.00 0.00 1.04 1.04
35.10  0.66 0.60 5.00 0.00 1.04 1.04
35.15  0.66 0.60 5.00 0.00 1.04 1.04
3520  0.660.60 5.00 0.00 1.03 1.03
3525  0.660.60 5.00 0.00 1.03 1.03
3530  0.66 0.60 5.00 0.00 1.03 1.03
35.35  0.66 0.60 5.00 0.00 1.03 1.03
3540  0.66 0.60 5.00 0.00 1.03 1.03
3545  0.66 0.60 5.00 0.00 1.02 1.02
35.50  0.66 0.60 5.00 0.00 1.02 1.02
35.55  0.66 0.60 5.00 0.00 1.02 1.0
35,60  0.660.60 5.00 0.00 1.02 1.02
35.65  0.660.60 5.000.00 1.

36.30 0.60 5.00 0.00 0.98 0.98
. .60 5.00 0.00 0.98 0.98
36.40  0.650.60 5.00 0.00 0.98 0.98
36.45  0.650.60 5.000.00 0.98 0.98
36.50  0.650.60 5.00 0.00 0.97 0.97
36.55  0.650.60 5.00 0.00 0.97 0.97
36.60  0.650.60 5.000.00 0.97 0.97
36.65  0.650.60 5.000.00 0.97 0.97
36.70  0.650.60 5.00 0.00 0.96 0.96
36.75  0.650.60 5.00 0.00 0.96 0.96
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36.80  0.650.595.000.000.96 0.96
36.85 0.65 0.59 5.00 0.00 0.95 0.95
36.90  0.650.595.00 0.00 0.95 0.95
36.95  0.650.595.000.000.950.95
37.00  0.650.59 5.000.00 0.95 0.95
37.05 0.65 0.59 5.00 0.00 0.94 0.94
37.10  0.650.59 5.00 0.00 0.94 0.94
37.15  0.650.595.00 0.00 0.94 0.94
37.20  0.650.595.00 0.00 0.93 0.93
37.25 0.65 0.59 5.00 0.00 0.93 0.93
3730  0.650.595.00 0.00 0.92 0.92
37.35  0.650.595.000.000.92 0.92
3740  0.650.595.000.000.92 0.92
37.45 0.65 0.59 5.00 0.00 0.91 0.91
37.50  0.650.595.000.00 0.91 0.91
37.55  0.650.595.000.000.91 0.91
37.60  0.650.59 5.000.00 0.90 0.90
37.65 0.65 0.59 5.00 0.00 0.90 0.90
3770 0.650.59 5.00 0.00 0.89 0.89
37.75  0.650.59 5.00 0.00 0.89 0.89
37.80  0.650.595.000.00 0.89 0.89
37.85 0.65 0.59 5.00 0.00 0.88 0.88
3790  0.650.595.000.00 0.88 0.88
37.95  0.650.595.000.00 0.87 0.87
38.00  0.650.595.000.000.87 0.87
38.05 0.65 0.59 5.00 0.00 0.86 0.86
38.10  0.650.595.00 0.00 0.86 0.86
38.15  0.650.595.000.00 0.85 0.85
38.20  0.650.595.000.00 0.85 0.85
38.25 0.650.59 5.00 0.00 0.85 0.8
3830  0.650.595.00 0.00 0.84 0.84
38.35  0.650.595.000.00 0.

0.58 5.00 0.00 0.77 0.77
.690.58 5.00 0.00 0.77 0.77
39.10  0.64 0.58 5.00 0.00 0.76 0.76
39.15  0.64 0.58 5.00 0.00 0.76 0.76
39.20  0.64 0.58 5.00 0.00 0.75 0.75
39.25 0.64 0.58 5.00 0.00 0.75 0.75
3930  0.64 0.58 5.00 0.00 0.74 0.74
39.35  0.640.58 5.00 0.00 0.74 0.74
3940  0.64 0.58 5.00 0.00 0.73 0.73
39.45 0.64 0.58 5.00 0.00 0.72 0.72
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39.50  0.64 0.58 5.00 0.00 0.72 0.72
39.55  0.640.58 5.000.00 0.71 0.71
39.60  0.64 0.58 5.00 0.00 0.71 0.71
39.65 0.60 0.58 5.00 0.00 0.70 0.70
39.70  0.56 0.58 5.00 0.00 0.70 0.70
39.75  0.54 0.58 5.00 0.00 0.69 0.69
39.80  0.520.58 5.00 0.00 0.69 0.69
39.85 0.51 0.58 5.00 0.00 0.68 0.68
39.90  0.500.58 5.00 0.00 0.67 0.67
39.95  0.490.58 5.00 0.00 0.67 0.67
40.00  0.480.58 5.00 0.00 0.66 0.66
40.05 0.48 0.58 5.00 0.00 0.66 0.66
40.10  0.49 0.58 5.00 0.00 0.65 0.65
40.15  0.49 0.58 5.00 0.00 0.64 0.64
40.20  0.490.58 5.00 0.00 0.64 0.64
40.25 0.49 0.58 5.00 0.00 0.63 0.63
40.30  0.500.58 5.00 0.00 0.63 0.63
4035  0.500.58 5.00 0.00 0.62 0.62
4040  0.500.57 5.00 0.00 0.61 0.61
40.45 0.50 0.57 5.00 0.00 0.61 0.61
40.50  0.51 0.57 5.00 0.00 0.60 0.60
40.55  0.510.57 5.00 0.00 0.60 0.60
40.60  0.510.57 5.00 0.00 0.59 0.59
40.65 0.51 0.57 5.00 0.00 0.59 0.59
40.70  0.520.57 5.00 0.00 0.58 0.58
40.75  0.520.57 5.00 0.00 0.57 0.57
40.80  0.530.57 5.00 0.00 0.57 0.57
40.85 0.53 0.57 5.00 0.00 0.56 0.56
40.90  0.530.57 5.00 0.00 0.56 0.56
4095  0.540.57 5.00 0.00 0.55 0.5
41.00  0.540.57 5.00 0.00 0.54 0.54
41.05 0.550.57 5.00 0.00 0.

41.70 0.57 5.00 0.00 0.47 0.47
. .57 5.00 0.00 0.46 0.46
41.80  0.64 0.57 5.00 0.00 0.45 0.45
41.85  0.630.575.00 0.00 0.45 0.45
4190  0.63 0.57 5.00 0.00 0.44 0.44
4195  0.630.575.00 0.00 0.44 0.44
42.00  0.630.575.000.00 0.43 0.43
42.05  0.630.575.000.00 0.43 0.43
42.10  0.63 0.57 5.00 0.00 0.42 0.42
42.15  0.630.57 5.00 0.00 0.42 0.42
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4220  0.630.565.00 0.00 0.41 0.41
42.25 0.63 0.56 5.00 0.00 0.40 0.40
4230  0.630.56 5.00 0.00 0.40 0.40
4235  0.630.565.00 0.000.39 0.39
42.40  0.63 0.565.00 0.00 0.390.39
42.45 0.63 0.56 5.00 0.00 0.38 0.38
42.50  0.630.56 5.00 0.00 0.38 0.38
4255  0.630.565.00 0.000.370.37
42.60  0.630.565.00 0.000.370.37
42.65 0.63 0.56 5.00 0.00 0.36 0.36
4270 0.63 0.56 5.00 0.00 0.36 0.36
4275  0.63 0.56 5.00 0.00 0.35 0.35
42.80  0.630.565.00 0.00 0.34 0.34
42.85 0.63 0.56 5.00 0.00 0.34 0.34
4290  0.630.56 5.00 0.00 0.33 0.33
4295  0.630.565.00 0.00 0.33 0.33
43.00  0.630.565.00 0.000.32 0.32
43.05 0.63 0.56 5.00 0.00 0.32 0.32
43.10  0.63 0.56 5.00 0.00 0.31 0.31
43.15  0.630.565.000.000.31 0.31
43.20  0.63 0.56 5.00 0.00 0.30 0.30
43.25 0.63 0.56 5.00 0.00 0.30 0.30
43.30  0.63 0.56 5.00 0.00 0.29 0.29
4335  0.630.565.00 0.00 0.29 0.29
43.40  0.63 0.565.00 0.00 0.28 0.28
43.45 0.63 0.56 5.00 0.00 0.28 0.28
43.50  0.63 0.56 5.00 0.00 0.27 0.27
43.55  0.630.565.00 0.00 0.27 0.27
43.60  0.63 0.56 5.00 0.00 0.26 0.26
43.65 0.63 0.56 5.00 0.00 0.26 0.2
43.70  0.63 0.56 5.00 0.00 0.25 0.25
4375  0.63 0.56 5.00 0.00 0.

. 00.000.190.19
63 0.555.00 0.00 0.18 0.18

44.35
44.40 0.555.000.00 0.18 0.18
44.45 0.555.00 0.000.18 0.18

4450  0.63 0.555.000.000.170.17
4455  0.63 0.555.00 0.000.17 0.17
44.60  0.63 0.555.000.000.17 0.17
44.65 0.63 0.555.000.000.17 0.17
4470  0.63 0.555.00 0.000.17 0.17
4475  0.63 0.555.00 0.00 0.16 0.16
44.80  0.63 0.555.000.000.16 0.16
44.85 0.63 0.555.000.000.16 0.16
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4490  0.63 0.555.000.000.16 0.16
4495  0.63 0.555.000.000.16 0.16
45.00  0.630.555.000.000.16 0.16
45.05 0.63 0.555.00 0.00 0.15 0.15
45.10  0.62 0.555.000.000.15 0.15
45.15  0.620.555.00 0.00 0.15 0.15
4520  0.620.555.00 0.00 0.150.15
45.25 0.62 0.555.00 0.00 0.15 0.15
4530  0.620.555.00 0.000.14 0.14
4535  0.620.555.00 0.000.14 0.14
4540  0.620.555.000.000.14 0.14
45.45 0.62 0.555.000.00 0.14 0.14
45.50  0.620.555.000.000.14 0.14
45.55  0.620.555.000.000.14 0.14
45.60  0.620.555.000.000.130.13
45.65 0.62 0.555.00 0.00 0.13 0.13
4570  0.62 0.555.00 0.00 0.13 0.13
4575  0.620.555.00 0.00 0.13 0.13
45.80  0.620.54 5.00 0.00 0.13 0.13
45.85 0.62 0.54 5.00 0.00 0.13 0.13
4590  0.620.54 5.00 0.00 0.12 0.12
4595  0.620.545.00 0.00 0.12 0.12
46.00  0.620.54 5.00 0.00 0.12 0.12
46.05 0.62 0.54 5.00 0.00 0.12 0.12
46.10  0.62 0.54 5.00 0.00 0.12 0.12
46.15  0.620.545.00 0.000.11 0.11
46.20  0.620.54 5.00 0.00 0.11 0.11
46.25 0.62 0.54 5.00 0.00 0.11 0.11
4630  0.620.545.000.000.11 0.11
4635  0.620.545.00 0.00 0.11 0.1
46.40  0.620.54 5.00 0.000.110.11
46.45 0.62 0.54 5.00 0.00 0.

0.54 5.00 0.00 0.08 0.08
. .54 5.00 0.00 0.08 0.08
4720  0.620.54 5.00 0.00 0.08 0.08
47.25  0.620.54 5.00 0.00 0.08 0.08
4730  0.620.54 5.00 0.00 0.08 0.08
4735  0.620.545.00 0.00 0.08 0.08
4740  0.620.54 5.00 0.00 0.07 0.07
4745  0.620.54 5.00 0.00 0.07 0.07
47.50  0.62 0.54 5.00 0.00 0.07 0.07
47.55  0.620.54 5.00 0.00 0.07 0.07
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47.60  0.620.53 5.00 0.00 0.07 0.07
47.65 0.62 0.53 5.00 0.00 0.07 0.07
47.70  0.620.53 5.00 0.00 0.07 0.07
4775  0.62 0.53 5.00 0.00 0.06 0.06
47.80  0.620.53 5.00 0.00 0.06 0.06
47.85 0.62 0.53 5.00 0.00 0.06 0.06
4790  0.620.53 5.00 0.00 0.06 0.06
4795  0.620.53 5.00 0.00 0.06 0.06
48.00  0.62 0.53 5.00 0.00 0.06 0.06
48.05 0.62 0.53 5.00 0.00 0.05 0.05
48.10  0.620.53 5.00 0.00 0.05 0.05
48.15  0.620.53 5.00 0.00 0.05 0.05
48.20  0.62 0.53 5.00 0.00 0.05 0.05
48.25 0.62 0.53 5.00 0.00 0.05 0.05
48.30  0.620.53 5.00 0.00 0.05 0.05
4835  0.620.535.00 0.00 0.05 0.05
48.40  0.620.53 5.00 0.00 0.04 0.04
48.45 0.62 0.53 5.00 0.00 0.04 0.04
48.50  0.610.53 5.00 0.00 0.04 0.04
48.55  0.610.53 5.00 0.00 0.04 0.04
48.60  0.610.535.00 0.00 0.04 0.04
48.65 0.61 0.53 5.00 0.00 0.04 0.04
48.70  0.61 0.53 5.00 0.00 0.04 0.04
48.75  0.61 0.53 5.00 0.00 0.03 0.03
48.80  0.610.53 5.00 0.00 0.03 0.03
48.85 0.61 0.53 5.00 0.00 0.03 0.03
4890  0.610.535.00 0.00 0.03 0.03
4895  0.610.535.00 0.00 0.03 0.03
49.00  0.610.535.00 0.00 0.03 0.03
49.05 0.61 0.53 5.00 0.00 0.03 0.0
49.10  0.610.53 5.00 0.00 0.02 0.02
49.15  0.610.53 5.00 0.00 0.

49.80 0.52 5.00 0.00 0.01 0.01
.6¥0.52 5.00 0.00 0.01 0.01
4990  0.610.525.00 0.00 0.00 0.00
4995  0.610.525.00 0.00 0.00 0.00
50.00  0.610.525.000.00 0.00 0.00
50.05  0.610.521.170.000.00 0.00
50.10  0.610.521.170.00 0.00 0.00
50.15  0.610.521.170.00 0.00 0.00
50.20  0.610.521.170.00 0.00 0.00
50.25  0.610.521.170.000.00 0.00
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50.30  0.610.521.170.00 0.00 0.00
50.35  0.610.521.170.00 0.00 0.00
5040  0.610.521.170.00 0.00 0.00
5045  0.610.521.170.00 0.00 0.00
50.50  0.610.521.170.00 0.00 0.00

* F.S.<1, Liquefaction Potential Zone
(F.S. is limited to 5,CRR is limited to 2, CSR is limited to 2)

Units:  Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight = pcf; Depth = ft; Settlement = in.

1 atm (atmosphere) = 1 tsf (ton/ft2)

CRRm Cyclic resistance ratio from soils

CSRsf Cyclic stress ratio induced by a given earthquake (with user request ro
F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf

S sat Settlement from saturated sands

S dry Settlement from Unsaturated Sands

S all Total Settlement from Saturated and Unsaturated Sands

NoLiq No-Liquefy Soils

file:///W/Haitham%20Dawood/%23Projects_SoCal/00-232891-01--Prado_Park Restroom/02_Seismic_Checks/liquefaction/Liquefy.sum.txt[1/25/2024 10:27:49 AM]



1/24/24, 8:50 AM

U.S. Geological Survey - Earthquake Hazards Program

Unified Hazard Tool

Unified Hazard Tool

Please do not use this tool to obtain ground motion parameter values for the design code

reference documents covered by the U.S. Seismic Design Maps web tools (e.g., the

International Building Code and the ASCE 7 or 41 Standard). The values returned 0

applications are not identical.

Please also see the new USGS Earthquake Hazard Toolbox for access t

re HMs

for the conterminous U.S. and Hawaii.

~  |Input

Edition

Dynamic: Conterminous U.S. 2014 (u...

round Acceleration

Latitude

Decimal degrees

ne Horizon

Return period in years

33.9401855

2475

Longitude
Decimal degrees, ne es for w

n longitudes

-117.642457

Site Class

25

https://earthquake.usgs.gov/hazards/interactive/
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1/24/24, 8:50 AM Unified Hazard Tool

A~ Hazard Curve

2ase select “Edition”, “Location” & “Site Class” above to
compute a hazard curve.

Compute Hazard Curve
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1/24/24, 8:50 AM Unified Hazard Tool

~ Deaggregation

Component

Total

20

15

EEENRCC

% Contribution to Hazard
5 10
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1/24/24, 8:50 AM Unified Hazard Tool

Summary statistics for, Deaggregation: Total

Deaggregation targets Recovered targets
Return period: 2475 yrs Return period: 2946.9189 yrs
Exceedance rate: 0.0004040404 yr~' Exceedance rate: 0.00033933747 yr~'

PGA ground motion: 0.82111661g

Totals Mean (over all source

Binned: 100 % m: 6.68
Residual: 0% r: 9.81 km
Trace: 0.05%

Mode (largest m-r bin) est m-r-¢ bin)

m: 6.48
r: 10.05 km
€: 190

Contribution: 14.99 % Contribution: 9.24 %

Discretization Epsilon keys

r: min=0.0, max=1004 . €0: [-»..-2.5)

m: min=4.4, max €l: [-2.5..-2.0)

€: min =-3.0, max €2: [-2.0..-1.5)
€3: [-1.5..-1.0)
€4: [-1.0..-0.5)

€5: [-0.5..0.0)
€6: [0.0..0.5)
€7: [0.5..1.0)
€8: [1.0..1.5)
€9: [1.5..2.0)
€10: [2.0..2.5)
€ll: [2.5..+%]
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1/24/24, 8:50 AM

Deaggregation Contributors

Source Set Ly, Source

UC33brAvg_FM31
Chinoalt 1 [3]
Whittier alt 1 [1]
Elsinore (Glen Ivy) rev [0]
Chinoalt 1[1]
Chino alt 1 [2]
Fontana (Seismicity) [2]
San Jacinto (San Bernardino) [3]
San Andreas (San Bernardino N) [3]

UC33brAvg_FM32
Chino alt 2 [2]
Whittier alt 2 [1]
Elsinore (Glen lvy) rev [0]
Chino alt 2 [1]
Fontana (Seismicity) [2]
San Jacinto (San Bernardino) [3]
San Andreas (San Bernardino N) [3]

UC33brAvg_FM31 (opt)
PointSourceFinite: -117.642, 33.990
PointSourceFinite: -117.642, 33.990
PointSourceFinite: -117.642, 34.008
PointSourceFinite: -117.642, 34.008

UC33brAvg_FM32 (opt)
PointSourceFinite: -117.642, 33.
PointSourceFinite: -117.642,
PointSourceFinite: -117.642,%4.008

PointSourceFinite: -1 4.008

PointSourceFinitg
PointSourceFini

L

-117.642,33.5

https://earthquake.usgs.gov/hazards/interactive/

Type

System

System

Unified Hazard Tool

r m €, lon

3.65 6.70 121 117.669°W
8.67 7.35 1.22 117.673°W
13.35 6.51 2.26 117.590°W
5.77 6.08 1.68 117.703°W
3.65 6.24 1.35 117.669°W
7.58 6.61 1.66 117.587°W
34.33 8.10 2.24 117.328°W

40.08 8.03 2.44

117.671°W
117.590°W
117.670°W

7°W
117°328°W
117.387°W

117.642°W
117.642°W
117.642°W
117.642°W

117.642°W
7.33 5.70 1.78 117.642°W
8.45 5.84 1.88 117.642°W
8.45 5.84 1.88 117.642°W
8.23 5.60 1.95 117.642°W
8.23 5.60 1.95 117.642°W

lat az %
43.72
33.917°N 223.33 13.07
33.865°N 9.02
5.45
4.08

3.74
1.99

1.23

1.13

35.30

229.43 10.04

197.46 7.57

158.61 5.56

33.921°N 229.43 4.07
33.988°N 43.81 1.63
34.106°N 57.51 1.20
34.232°N 35.93 1.15
10.52

33.990°N 0.00 1.68
33.990°N 0.00 1.68
34.008°N 0.00 1.30
34.008°N 0.00 1.30
10.46

33.990°N 0.00 1.56
33.990°N 0.00 1.56
34.008°N 0.00 1.27
34.008°N 0.00 1.27
33.999°N 0.00 1.14
33.999°N 0.00 1.14
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Address: Standard: ASCE/SEI7-16  Latitude: 33.940185
No Address at This Location Risk Category: [ Longitude: 117 642458
Soil Class: D - stiff Soil Elevation: 555.6732515741944 ft
(NAVD 88)
:lr‘ - _
/| : T
,{?{ § Claremiont Upland Fontar

" Winnfrlar

Fomona Cntario

Cucamonga Ave
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ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS

Seismic

Site Soil Class: D - Stiff Soll

Results:
Ss : 1.853 Spr N/A
Sq 0.635 T. : 8
Fa: 1 PGA : 0.761
F. : N/A PGA u: 0.837
Swvs 1.853 Froa
Swi N/A le
Spos 1.236 C,:

Ground motion hazard analysis may be required. See ASCE/SEI 7-16 Section

Data Accessed: Wed Jan 24 2024

Date Source: USGS Seismic Design Maps

https://ascehazardtool.org/ Page 2 of 3 Wed Jan 24 2024




ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS

The ASCE Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of any
kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; or
has been extrapolated from maps incorporated in the ASCE standard. While ASCE has made every effort to use data obtained from reliable
sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, currency, or
quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, affiliation,
relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a cog

law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of g
provided by the ASCE Hazard Tool.

https://ascehazardtool.org/ Page 3 of 3 Wed Jan 24 2024
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