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Projegt,No.

San Bernardino County Project and Facilities Management Depar,
385 North Arrowhead Avenue, Third Floor
San Bernardino, California 92415

Attention: Mr. Ryan Johnson
Project Manager Il — Project and Faciliti

gement D rtment

Subject:  Geotechnical Exploration
Mojave Narrows Regional Park Acc
18000 Yates Road
Victorville Area, Unincorp,

e Campsite Restroom

In accordance with your authoriz Iting, Inc. (Leighton) has conducted
this geotechnical exploration f e proposed restroom/shower building
and ADA parking to be cons e existing Mojave Narrows Regional Park along
Horseshoe Lane, south of Hors e Lake, in the Victorville area of unincorporated San
Bernardino County, ia. ose of this study has been to collect subsurface

geotechnical dat e site, evaluaté the proposed improvements with respect to the

gject are those related to the potential for strong seismic shaking,
(Uefiable soils, and potentially compressible soils. Good planning and
project can limit the impact of these constraints. This report presents our
ings, conclusions, and geotechnical recommendations for the project.

10532 Acacia Street, Suite B-6, Rancho Cucamonga, CA 91730 T: 909.484.2205
www.leightongroup.com



Geotechnical Exploration 12099.006
Mojave Narrows Regional Park Accessible Campsite Restroom August 3, 2023

We appreciate the opportunity to work with you on the development of this project. If you
have any questions regarding this report, please call us at your convenience.

Respectfully submitted,

LEIGHTON CONSULTING, INC.

Luis Perez-Milicua, P
Senior Project Engineer

Jason D. Hertzberg, GE 2711
Principal Engineer

Distribufi©
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1.0 INTRODUCTION

1.1 Site Location and Description

the Desert Knolls area to the east, and by the SR-18
Figure 1, Site Location Map). The proposed improvengs an area of

Based on elevation data from topgg [ s, Google Earth, and our field
observations, the site is relativei§#” lly drains to the north. The

1.2

itecture, Inc., plotted February 22, 2023, and the shop
ages) prepared by CXT Precast Products approved on February 12,
derstand that the San Bernardino County Project and Facilities

Department is proposing to construct a prefabricated
room/shower building and accommodating ADA parking lot with an accessible
f travel. The proposed project will be located within the existing Mojave
Narrows Regional Park, south of Horseshoe Lake, and southwest of Horseshoe
Lane. The proposed restroom/shower building will have an approximate footprint
of 340 Square feet (SF) and will be located south of the proposed parking area
which will be composed of four parking spots. The preliminary plans show that
proposed grade changes will generally include less than 3 feet of fill relative to

Y/ Leighton 1



Geotechnical Exploration 12099.006
Mojave Narrows Regional Park Accessible Campsite Restroom August 3, 2023

existing grades. A 4-inch diameter sewer lateral will be constructed to connect the
proposed restroom to the existing manhole to the southwest.

exploration, it was observed that this ADA parking area had &
constructed. This parking area northeast of Horseshoe Lane is€igt a ¥}
scope of work for this report.

1.3 Purpose of Investigation

The purpose of this study has been to evaluate the geote@ tions of the

1.4  Scope of Investigation

Our geotechnical exploration inclugd auger soil borings, laboratory
testing, and geotechnical analysig g geotechnical conditions and
to develop the conclusions andfiecommendations contained in this report. The

e Background Revie reviewed available, relevant geotechnical and
and aerial photographs available from our in-house
se provided by you.

Was drilled within the proposed building structure footprint, and the other
ithin the proposed ADA parking area. These borings were drilled by a
contracted rig to depths ranging from approximately 16.5 to 51.5 feet below
the existing ground surface (bgs). Encountered earth materials were logged by
our field representative and described in accordance with the Unified Soil
Classification System (USCS). Representative bulk soil samples were
collected from the borings at shallow depths, within the upper 5 feet. Relatively
undisturbed soil samples were obtained at select interval depths within these
borings using a Modified California ring-lined sampler. An unlined, 2-inch

Y/ Leighton 2
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outside diameter Standard Penetration Test (SPT) split-spoon sampler was
also used in collecting samples. Both generally followed respective ASTM
D3550 and ASTM D1586 sampling procedures. Sampling resistance blow
counts were obtained by dropping a 140-pound automatic hammer tQ&e

in Appendix B. Approximate borehole locatio
accompanying Figure 2, Exploration Location Map.

e Geotechnical Laboratory Testing: Geotechnical

conducted on selected relatively undistugb€d afd bulk soil Samples obtained
2 aSting program was designed to

during our field investigation. This labg
evaluate engineering characteristics o plls. CaBoratory tests conducted
during this investigation includeg

- Maximum dry density andi@ sture content

- In situ moisture co t andie

- Grain-size distrifgEition

Atterberg Limits

situ moisture content and dry density are provided on the boring logs.
maining test results are provided in Appendix C, Laboratory Test Results.

e Engineering Analysis: Data obtained from our background review, along with
data from our field exploration and geotechnical laboratory testing was
evaluated and analyzed to develop geotechnical conclusions and provide
preliminary recommendations presented in this report.

Y/ Leighton ;
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e Report Preparation: Results of our geotechnical exploration have been

summarized in this report, presenting our findings, conclusions and
geotechnical recommendations for design and construction of the proposed
development.

Y//Leighton :
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2.1

2.0 FINDINGS

Regional Geology

The site is located in the western Mojave Desert, in San Bernarding
California, and is part of the Mojave Desert geomorphic province, a hj
region of isolated mountain ranges separated by broad desert pla
alluvial valleys. The Mojave province is wedged between thH@hGa
(southern boundary of the Sierra Nevada) and the San Andreas

bends northerly from its northwest trend. The northern

province is separated from the prominent Basin and Ran ension
of the Garlock Fault.
The project site is located along the margin Q e Mojave River.

3 pccurred to the south of

late Tertiary, when uplift of the Traverse Ra ’
e course of the drainages to flow

the current Mojave Desert. This upli

ed Upon our review of pertinent geotechnical literature and our subsurface
tion, the site is underlain by native alluvial deposits. During our exploration,
Id not differentiate between the two regionally mapped alluvial deposits.
Undocumented fill was not encountered in our soil borings, which reached total
depths ranging of approximately 16.5 and 51.5 feet below the ground surface (bgs).

The alluvial soil encountered within our excavations generally consisted of silty to
clayey sands and sands with silt in the upper 35 feet and sandy lean clay from 35
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feet to 51.5 feet bgs. These native soils were firm and loose in the upper 18 feet
bgs and generally became denser below a depth of about 20 feet bgs. The upper
soils were observed to be slightly moist to moist, and were saturated at depths
below 9 feet where groundwater was encountered. Collected samples wiiig.the
upper approximately 10 feet were tested to have moisture contents rg

Based on review of the Geologic Map of the Shadow
Quadrangles Map DF-387 (Dibblee, 2008), the site is

(Qa).

Soil compressibility refers tg for settlement when subjected
to increased loads as fro arge.” Based on this study and the
near-surface encou he upper portion of native soils are
ompaction of near surface alluvium

e upper 15 feet showed a loose consistency and groundwater levels
atively shallow, therefore there is a potential for soil collapse.
Bval/recompaction of near surface alluvium is recommended to reduce
the potential for soil collapse.

Expansive Soils

Expansive soil contains significant amounts of clay particles that swell
considerably when wetted and shrink when dried. Foundations constructed
on expansive soil are subjected to large uplifting forces caused by the
swelling. Without proper measures taken, heaving and cracking of building
foundations and slabs-on-grade could result.

Y/ Leighton :
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223

2.24

An expansion index (El) test performed on a shallow bulk sample yielded a
measured EI of 28, which is classified as “low” expansion. Based on the
encountered near-surface soils and laboratory test results, the onsite soils
are anticipated to have “low” expansion potential.

Sulfate Content

0.1 percent by weight, indicating Qe ate exposure (Exposure
Class S0). Recommendation fete in contact with the soil are
provided in Section 3.6

Resistivity, Chloride an

e estimated by the soil's electrical
In general, soil having a minimum
0 ohm-cm is considered severely corrosive. Soll
f 500 parts-per-million (ppm) or more is considered

, chloride content of 300 ppm, and pH of 7.4. Based on these
he onsite soil is considered to be severely corrosive to metals. It is
mended that any buried pipe be made of non-ferrous material, or that
any ferrous pipe be protected by dielectric tape, polyethylene sleeves
and/or other methods, with recommendations from a corrosion engineer.
Corrosion information presented in this report should be provided to your
underground utility subcontractors. Additional testing and evaluation by a
corrosion engineer may be warranted if metallic utilities are planned.

Y/ Leighton 7
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2.3 Groundwater

Groundwater was encountered in both of our borings drilled on April 20", 2023, at
a depth of approximately 9 feet bgs. Horseshoe Lake is located approximately

the vicinity of the proposed improvements, (CDWR, 2023
shallowest groundwater measured was at an elevation of 2,751
sea level from readings between the periods of 1996 and

improvement area. The readings from this nearby
encountered groundwater level.

Groundwater at the current encountered eléva i fiCipated to be a
constraint for earthwork operations. Howe gficountered groundwater could
be a constraint for planned utilities if instalf@iic near the encountered
levels.

2.4  Faulting and Seismicity

In general, the primary s ites in the region include surface
rupture along active f gidlnd shaking. The potential for fault
rupture and seismic sdaking discussed below.

2.4.1 Faultin

of the North Frontal thrust system (approximately 7.9 miles
st of the site); the Helendale-South Lockhart fault zone

(approximately 15.3 miles north of the site); and the San Andreas fault zone
(approximately 19.5 miles northeast of the site).

The principal seismic hazard that could affect the site is ground shaking
resulting from an earthquake occurring along these and other major active
or potentially active faults near the project (see Figure 4, Regional Fault and
Historical Seismicity Map).

Y/ Leighton 8
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2.4.2 Ground Shaking

The site has and will experience strong ground shaking during the life of the
project resulting from an earthquake occurring along one or more of the
major active or potentially active faults in southern California.
the project should be designed in accordance with all applig
codes and standards utilizing the appropriate seismic desi

uation of the average field
Standard Penetration Resistancg dance with field Standard
Penetration Test blowcount data in ASCE 7-16 20.3 and
20.4. A summary of our siteg ions is included in Appendix D.

The following seismic pag@meters sh@uld be considered for design under

the 2022 edition of t prnia Building Code (CBC). The following table
lists seismic desigfparamet aged on the 2022 CBC and ASCE 7-16
methodology:

Y/ Leighton :
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Site Latitude and Longitude: 34.5101, -117.2762

Site Class Definition (1613A.2.2, ASCE 7-16 Ch 20)

Mapped Spectral Response Acceleration at 0.2s Period (1613A.2.1), Ss
Mapped Spectral Response Acceleration at 1s Period (1613A.2.1)
Short Period Site Coefficient at 0.2s Period (T1613A.2.3(1)),

Design Spectral Response Acceleration at 1sfPerio
Mapped MCEg peak ground acceleration (1 2

Site Coefficient for Mapped °GA (11.8.3.2), Fpca

£ 11.8.3.2), PGAy

otion hazard analysis in accordance with
plement 3 to ASCE 7-16, a site-specific
e value of the parameters Sw: and Sp:

* See Section 11.4.8 of ASCE 7-16. A site-
Section 21.2 of ASCE 7-16 is requiredhfor t

meters in this table, may only be used for structures
ing systems.

**Site Class D, and all of the r
without seismic isolation or seis

egation was estimated using the USGS Interactive

o probability of exceedance in 50 years).

dary Seismic Hazards

In general, secondary seismic hazards for sites in the region could include soll
liquefaction, earthquake-induced settlement, lateral displacement, landslides, and
earthquake-induced flooding. The potential for secondary seismic hazards at the
site is discussed below.

Y/ Leighton 10
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2.5.1 Liquefaction Potential and Lateral Spreading

Liquefaction is the loss of soil strength or stiffness due to a buildup of pore-
water pressure during severe ground shaking. Liquefaction is associated

fluid. Effects of liquefaction can include sand boi
capacity failures below structural foundations.

indicates this site to be mapped outS z fuefaction susceptibility
(San Bernardino County, 2018

ased solely on California ring-lined and Standard Penetration Test
PT) drive samples, typically obtained at 5-foot depth intervals in
ur borings. Site soils were predominantly loose to very dense,
coarse-grained material down to a depth of 30 feet bgs and stiff to
hard, fine-grained material from 30 feet to 50 feet bgs.

Our analysis presented in Appendix D, Seismic Hazard Analysis, identifies
potentially liquefiable soil layer at depths between 9 and 18 feet. The
liquefiable layer consists of sand. The thickness of this potentially liquefiable
layer has been probably overestimated due to the sampling interval of every
5 feet in depth. As much as 2.3 inches of liquefaction-induced settlement
was estimated within this layer between a depth of 9 and 18 feet below

Y/ Leighton .
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existing grade. Proposed grades at the proposed building location are
approximately 2 feet above existing grade.

spreading. In order to reduce the potential for lateral spsg
tolerances that meet project requirements, we ha
recommendations to implement a geogrid-reinforced gr
building pad overexcavation depth.

2.5.2 Seismically Induced Settlement

These settlements occur primarily witair10€
soil due to reduction in volume durig @
Settlement caused by ground shakifig 0
which can result in differenti

We have performed an ate the potential for seismically

e methodd®df Tokimatsu and Seed (1987), and
based on Marti BAygeonsidering the maximum considered
earthquake (M ground acceleration (PGAw). Design/historic high

9 feet below ground surface were used in the
alysis, a potential for approximately 2.5 inches of

old of 0.0075L for “single-story structures with concrete or masonry
wall systems” of Risk Category II, and threshold of 0.015L of “other single-
story structures” as listed in Table 12.13-3 of ASCE 7-16. The structural
engineer should determine Structure Type and Risk Category and evaluate
whether the differential settlement estimates described above are tolerable.
A copy of ASCE 7-16 Table 12.13-3 is provided as follows for reference.

Y/ Leighton 12



Geotechnical Exploration 12099.006
Mojave Narrows Regional Park Accessible Campsite Restroom August 3, 2023

Table 12.13-3 Differential Settlement Threshold
Risk Category

Structure Type
yp lorll [l

Single-story structures with concrete
or masonry wall systems

Other single-story structures 0.015L
Multistory structures with concrete
or masonry wall systems

Other multistory structures 0.010L

0.0075L 0.005L
0.010L
0.005L

2.5.3 Bearing Failure/Surface Manifestations

Ishihara (1995) and as described i
based on empirical data and cgasi e thickness of non-liquefiable soil

be raised approxi e to the existing surface at the
proposed restroo ildi ' ased on the grading plan. Based on

ow proposed grade and the upper soils are
mpacted per our recommendations, the potential

t slopes. The State of California has not evaluated the site for
landslide hazards. Additionally, the County of San Bernardino has
2d the site to be outside of a zone of Generalized Landslide
Susceptibility. Given these considerations, the potential for seismically
induced landslides to affect the site is not considered significant.

Surface Fault Rupture

The proposed development is not located within an Earthquake Fault Zone,
as designated by the State of California or County of San Bernardino. Nor
did available published geologic mapping identify the trace of any faults

Y/ Leighton 13
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within or trending towards the site. Given the above, the surface fault
rupture potential on the site is considered very low.

256 Flooding and Dam Breach Inundation

According to a Federal Emergency Management Agency
insurance rate map (FEMA, 2008), the project site is loc
year flood hazard zone.

2.5.7 Seiches and Tsunamis

Seiches are large waves generate
to ground shaking. Tsunami
by fault displacement or
location, seiche and tsuna

jes of water in response
enerated in large bodies of water
ent. Based on the inland site
onsidered negligible.
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3.0 CONCLUSIONS AND RECOMMENDATIONS

Based on this study, construction of the proposed restroom/shower building is considered
feasible from a geotechnical viewpoint provided the recommendations presented in thls
report are implemented during design and construction. No severe geologi
related issues were identified that would preclude development of the

related to the potential for strong seismic shaking, presence of Ilque
potentlally compressible soils. In order to mitigate potential diffeemiia

recommend use of a geogrid-reinforced granular mat to pre

foundations.

The recommendations below are based upon thg#€xhilited geotechnical engineering
properties of the soils and their anticipated resp @ ing and after construction.
The recommendations are also based upon prop@gii@ld observation and testing during
construction. The project geotechnica ould be notified of suspected
variances in field conditions to evaluate recommendations presented
herein. These recommendations nimal and may be superseded by
more restrictive requirements ctural engineers, San Bernardino
County, and other governing

professional. Overexcavation and recompaction
presented in the following paragraphs. The General
Grading Recommendations are included in Appendix E. In case of

Site Preparation

Prior to construction, the site should be cleared of any vegetation, trash,
and/or debris within the area of proposed grading. Any underground
obstructions onsite interfering with the proposed construction should be
removed or rerouted to preserve their function. Resulting cavities should be
properly backfilled and compacted. After the site has been cleared, the soils

Y/ Leighton 15
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should be carefully observed for the removal of any unsuitable fill materials
(if encountered) by a representative of the geotechnical engineer.

3.1.2 Overexcavation, Geogrid and Recompaction

To reduce the potential for adverse total and differential set
proposed structure, the underlying subgrade soil should begrepa

groundwater conditions should be cQu$ during earthwork operations.
Removal bottoms should extend ho miRimum of 5 feet beyond the
outside edges of footings (including ns connected to buildings), or a
distance equal to the depth g atien below the footings, whichever
is greater. In-place alluvi & deemed suitable for new fill
placement if possessigg a u relative compaction of 90 percent
of all removal bottoms should be

at bottom of the overexcavation, extending a minimum of 5 feet
he proposed building foundation line and extending up the sides of
Avation with enough geogrid to allow for a minimum 10-foot fold-over
one foot above the second layer of geogrid. A 1-foot-thick layer of
aggregate base should be placed over the first layer of geogrid; the
aggregate base should be compacted to a minimum of 95 percent relative
compaction per ASTM D1557. The second layer of geogrid and another 1-
foot-thick layer of aggregate base should be placed over the initial base layer
and extended to the edge of the excavation fill. The 5-foot return should then
be placed over the second layer of compacted base. The remaining
overexcavation backfill using onsite soils should then continue to design
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Geotechnical Exploration 12099.006
Mojave Narrows Regional Park Accessible Campsite Restroom August 3, 2023

grade as recommended below. Additional geogrid construction
considerations are presented in Section 3.8 of this report.

overexcavated per the recommendations for buildings), ar
and other improvements, should be overexcavated to a mini

Id be scarified to a minimum
depth of 6 inches, moisture con® jghtly above optimum
moisture content, and reco a minimum 90 percent relative

3.1.3

aterial (greater than 8 inches in largest dimension).
be placed as fill, whether onsite or imported material,

Import Fill Soil

The geotechnical parameters of any import soil should be evaluated and
accepted by Leighton prior to use as fill on the site. Preferably at least 3
working days prior to proposed import to the site, the contractor should
provide Leighton pertinent information of the proposed import soil, such as
location of the soil, whether stockpiled or native in place, and pertinent
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3.1.5

geotechnical reports if available.  We recommend that a Leighton
representative visit the proposed import site to observe the soil conditions
and obtain representative soil samples for geotechnical and analytical testing
for potential chemicals of concern. Potential issues may include sgi
more expansive than onsite soil, soil that is too wet, soil that is
too dissimilar to onsite soils, oversize material, organics, debri

Shrinking and Bulking

The change in volume of excavated and recompa
to soil type and location. This volume cha ented as a

hanges will occur during grading:

Approximately 13% +/- 5

Approximately 0.2 foot

Although materials larger than 4 inches in dimension were not recorded
during logging of our small-diameter borings, rocks (larger than 12 inches
in their largest dimension) may be encountered during grading, requiring
special handling of these rocks or disposal offsite.

During fill placement, rocks larger than 12 inches in their largest dimension
should be removed from within 3 feet of finish grade. If encountered during
grading, no rocks larger than 24 inches should be placed within 10 feet of
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finish grade. All rocks larger than 24 inches in greatest dimension should
be placed in windrows, surrounded with sandy soils and placed with copious
amounts of water or disposed of properly. The rock windrows should be
placed such that individual rocks are not nested and sandy soi be
worked completely around the rocks.

3.2 Shallow Foundation Recommendations

3.2.1 Minimum Embedment a

Based on our prel

minimum width 15 inches for isolated and continuous footings,
respectively.

pwable bearing pressures are for total dead load and sustained live
. Footing reinforcement should be designed by the structural engineer.

Lateral Load Resistance

Solil resistance available to withstand lateral loads on a shallow foundation is
a function of the frictional resistance along the base of the footing and the
passive resistance that may develop as the face of the structure tends to
move into the soil. The frictional resistance between the base of the
foundation and the subgrade soil may be computed using a coefficient of
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friction of 0.35. The passive resistance may be computed using an allowable
equivalent fluid pressure of 240 pounds per cubic foot (pcf), assuming there
is constant contact between the footing and undisturbed soil. The coefficient
of friction and passive resistance may be combined without further r jon.

3.2.4 Increase in Bearing and Friction - Short Duration Loads

The allowable bearing pressure and coefficient of friction es
increased by one-third when considering loads of
those imposed by wind and seismic forces.

3.2.5 Settlement Estimates

The recommended allowable bearing e e is generally based on a total

allowable, post-construction statig ent of 1 inch.  Differential
settlement due to static loading is € ¥ inch over a horizontal
distance of 30 feet. Since sg is'@iunction of footing sustained load,

size and contact bearing ]
between adjacent colu here a large differential loading
condition exists.

Considering the
recommendations

Oading conditions exist, the following minimum recommendations should
ed. More stringent requirements may be required by local agencies, the
structural engineer, the architect, or the CBC. Laboratory testing should be
conducted at finish grade to evaluate the expansion index of near-surface
subgrade soils. In addition, slabs-on-grade should have the following minimum
recommended components:

= Subgrade Moisture Conditioning: The subgrade soil should be moisture
conditioned to at least 2 percentage points above optimum moisture content to
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a minimum depth of 12 inches prior to placing the moisture vapor retarder, steel
or concrete.

equipment is planned. The structural engineer should spe
concrete design parameters and moisture migration preveati

Stego Wrap) placed directly on prepared subgrade may a
retarders can reduce, but not eliminate moisiuse vapor rise
soils up through the slab. s should be designed and
constructed in accordance with ap ican Concrete Institute,

= Concrete Thickness: Slabs-QR Id be at least 4 inches thick (this is

referring to the act mini@AMMm thickitess, not the nominal thickness).
py the structural engineer, but as a
reinforced, 4-inch-thick slabs) should be No. 3
on center, each direction, mid-depth in the slab.
e provided at a maximum spacing of 15 feet on

uctuations can also be expected. Low slump concrete can reduce the
ial for shrinkage cracking. Additionally, our experience indicates that
rcement in slabs and foundations can generally reduce the potential for
concrete cracking. The structural engineer should consider these components in
slab design and specifications.

Moisture retarders can reduce, but not eliminate moisture vapor rise from the
underlying soils up through the slab. Floor covering manufacturers should be
consulted for specific recommendations.
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Leighton does not practice in the field of moisture vapor transmission evaluation,
since this is not specifically a geotechnical issue. Therefore, we recommend that
a qualified person, such as the flooring subcontractor and/or structural englneer
be consulted Wlth to evaluate the general and speC|f|c moisture vapor transiai

recommendations for mitigation of potential adverse impact of
transmission on various components of the structures as deem

g walls should be backfilled
with very low expansive soil and construe kdrain in accordance with
the recommendations provided on Figure Retaining Wall Detail. Using
in higher lateral earth pressures
ons, the following parameters
taining walls up to 6 feet tall; taller

exerted on the wall. Based on't

Static Equivalent Fluid Weight (pcf)
Condition Level Backfill
40
60

240
(Maximum of 3,000 psf)

es do not contain an appreciable factor of safety unless note, so
engineer should apply the applicable factors of safety and/or load
gering design, as specified by the California Building Code.

ver walls that are designed to yield at least 0.001H, where H is equal to the
wall height, may be designed using the active condition. Rigid walls and walls
braced at the top should be designed using the at-rest condition.

Passive pressure is used to compute soil resistance to lateral structural movement.
In addition, for sliding resistance, a frictional resistance coefficient of 0.35 may be
used at the concrete and soil interface. The lateral passive resistance should be
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taken into account only if it is ensured that the soil providing passive resistance,
embedded against the foundation elements, will remain intact with time.

In addition to the above lateral forces due to retained earth, surcharge due to

considered in the design of the retaining wall. Loads applied within a
from the surcharging structure on the stem of the wall should be
design.

A soil unit weight of 120 pcf may be assumed for calcu
the soil over the wall footing.

Retaining wall footings should have a minimum width of 24 ir€ d a minimum
embedment of 18 inches below the lowest ad grade. An#&llowable bearing
capacity of 1,800 pcf may be used for retz @

footing design, based on the
minimum footing width and depth.

Based on the results of lab crete structures in contact with the
onsite soil will have n p water-soluble sulfates in the soil.
Therefore, common T pe used for concrete construction. The

concrete should be desi in accordance with Table 19.3.2.1 of the American
ovisions (ACI, 2014).

js considered to be severely corrosive to ferrous metals. It is
any buried pipe be made of non-ferrous material, or that any

this report should be provided to your underground utility
. Additional testing and evaluation by a corrosion engineer may be

ary Excavations

All temporary excavations, including utility trenches, retaining wall excavations and
other excavations should be performed in accordance with project plans,
specifications and all OSHA requirements.
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No surcharge loads should be permitted within a horizontal distance equal to the
height of cut or 5 feet, whichever is greater from the top of the slope, unless the
cut is shored appropriately. Excavations that extend below an imaginary plane
inclined at 45 degrees below the edge of any adjacent existing site fouiae

Cantilever shoring should be designed based on an activ
pressure of 40 pcf. If excavations are braced at the top and at
intervals, the active pressure may then be approximateg
pressure distribution with the pressure per foot of width
equal to the depth of the excavation being shored.

conditions are as anticipated. The contract ] be responsible for providing
the "competent person" required by OS gyvaluate soil conditions.
Close coordination between the co Son and the project Geotechnical
Engineer or Certified Engineeri
construction while providing safefé

3.7 Trench Backfill

Utility-type trenches on
free of debris, organic and

be backfilled with the onsite material, provided it is
rsized material. Prior to backfilling the trench, pipes
a granular material that has a sand equivalent of

)ric, or equivalent, to prevent surrounding soil from washing into the
the gap graded rock. Shading should extend at least 12 inches
pyof the pipe. The bedding/shading materials should be densified in-
anical means, or in accordance with Greenbook specifications.

uent to pipe bedding and shading, backfill soils should be placed in loose
layers, moisture conditioned, as necessary, and mechanically compacted using a
minimum standard of 90 percent relative compaction (ASTM D1557). The thickness
of layers should be based on the compaction equipment used in accordance with
the Standard Specifications for Public Works Construction (Greenbook). The upper
6 inches in pavement areas should be compacted to 95 percent compaction.
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3.8 Geogrid Installation

All field handling and installation procedures should be performed in accordance
with manufacturers gwdellnes Wlth a particular focus to ensure proper overlap

also recommended to comply with the following:

e Geogrid rolls generally come in roll widths of 13 and 16 fe
used.

e Geogrid reinforcement may be secured in-place with
or backfill as required by fill properties, fill placeme
conditions, or as directed by the geotechnical engineg

Backfill Placement over Geoqgrids

The placement of fill soils to finish grade ¢
precautions to protect the geogrid and achieve proper
recompaction. Fill placement and is recommend to comply with the
following:

. : be placed in thin lifts (4- to 6-inch

of tracked vehicles over the geotextile reinforcement fabric.
racked vehicles should be kept to a minimum to prevent tracks from
g the fill and damaging the geogrid reinforcement.

bber-tired equipment may pass over geogrid reinforcement at slow speeds,
s than 5 mph. Sudden braking and sharp turning should be avoided.

If future excavations (such as utility trenching) will penetrate through the installed
geogrid layer, then a cut geogrid section should be placed at the bottom of the
utility trench extending the width of the existing geogrid. If both layers of geogrid
are trenched through, a second layer should be placed close to the elevation of
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the adjacent top geogrid layer. Additional recommendations and considerations
are provided within the Tensar TriAx Geogrid Installation Guide.

3.9 Surface Drainage

Inadequate control of runoff water and/or poorly controlled irrigatio
settlement of foundations, flatwork, walls, and other improvem

away from
foundations and toward approved drainage devices, sC ers, paved

drainage swales, or watertight area drains and

be avoided. Roof runoff should bg
drain pipes or over paved surfacgs

3.10 Pavement Design Para

on the design procedures outlined in the 2017
Caltrans Highway Design al, and using a maximum R-value of 20 based on
laboratory tegting, flexible pav@hent sections may consist of the following for the
Traffic Indife dicated. Final pavement design should be based on the Traffic
Index determined¥y, the project civil engineer.

Flexible Pavements:

‘ ASPHALT PAVEMENT SECTION THICKNESS
Traffic Index Asphaltic Concrete Class 2 Aggregate Base
‘ (AC) Thickness (inches) Thickness (inches)

’» Ol less (auto access) 3.0 7.5
7 (light truck access) 4.0 12.0

If the pavement is to be constructed prior to construction of the structures, we
recommend that the full depth of the pavement section be placed in order to
support heavy construction traffic.
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Rigid Pavements: For onsite Portland Cement Concrete (PCC) pavement in
parking areas, we recommend a minimum of 5-inch-thick concrete, placed on a
minimum 4 inches of aggregate base compacted to 95 percent relative
compaction, over a minimum 6 inches of subgrade soils compacted to a raifi
of 95 percent relative compaction.

The PCC pavement sections should be provided with crack-co
no more than 12 feet for 5-inch-thick concrete. If sawcuts are u
have a minimum depth of ¥4 of the slab thickness and
concrete placement.

premature pavement failure.

ce with the Standard
Caltrans Specifications. Field
placement of the base course

All pavement construction should be perf
Specifications for Public Works Cga
observations and periodic testingger
materials, should be undertake
specifications are fulfilled.

Prior to placement of e subgrade soil should be processed to a
minimum depth of 6 inch isture-conditioned, as necessary, and recompacted
to a minimum elative compaction. Aggregate base should be

moisture co ry, and compacted to a minimum of 95 percent

cal recommendations presented in this report are based on
ditions as interpreted from this limited subsurface explorations and

rt are based on information available at the time the report was prepared and
ange as plans are developed. Leighton Consulting, Inc. should review the
site foundation, grading, retaining wall and landscape plans when available and
comment further on the geotechnical aspects of the project. Geotechnical
observation and testing should be conducted during excavation and asphalt and
base placement up to final asphalt capping. Our conclusions and
recommendations should be reviewed and verified by Leighton Consulting Inc.
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during construction and revised accordingly if geotechnical conditions encountered
vary from our findings and interpretations.

Geotechnical observation and testing should be provided:

= After completion of site clearing.

= During over excavation of site soils

= During compaction of all fill materials.

= After excavation of all footings and prior to placeme
= During utility trench backfilling and compaction.

= During pavement subgrade and base preparation.

= When any unusual conditions are enco

Y/ Leighton 2
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SUBDRAIN OPTIONS AND BACKFILL WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50

OPTION 1: PIPE SURROUNDED WITH
CLASS 2 PERMEABLE MATERIAL

OPTION 2: GRAVEL WRAPPED
IN FILTER FABRIC

WITH PROPER WITH PROPER
SURFACE DRAINAGE SURFACE DRAINAGE

12"
WATERPROOFING

SLOPE

OR LEVEL
12"

(SEE GENERAL NOTES) ——| ; WATERPROOFING vz, K
i (SEE GENERAL NOTES) R
L 12" MINIMUM R
o CLASS 2 PERMEABLE
FILTER MATERIAL
WEEP HOLE WEEP HOLE E GRAVEL
(SEE NOTE 5) (SEE GRADATION) (SEE NOTE 5) ER FABRIC
4 INCH DIAMETER T |

LEVEL OR
SLOPE

PERFORATED PIPE
(SEE NOTE 3)

LEVEL OR
SLOPE

>,

Class 2 Filter Permeable Material
Per Caltrans Specifications

Sieve Size Percent Passing
G
3/4"
3/8"
No. 4

No. 8
No.

GENERAL NOTES:

* Waterproofing should be provided
* Water proofing of the walls is no

e moisture nuisance'@Poblem through the wall is undesirable.
urview of the geotechnical engineer

Notes:
1) Sand should 30 or greater and may be densified by water jetting.

ize gravel wrapped in filter fabric

egree arc in two rows at 3-inch on center (staggered)

fi 140NC or approved equivalent.

uld be 3-inch minimum diameter and provided at 10-foot maximum intervals. If exposure is permitted, weepholes should be
ove finished grade. If exposure is not permitted such as for a wall adjacent to a sidewalk/curb, a pipe under the sidewalk
ough the curb face or equivalent should be provided. For a basement-type wall, a proper subdrain outlet system should be

located 12 inch
to be discharged
provided.

6) Retaining wall plans should be reviewed and approved by the geotechnical engineer.

7) Walls over six feet in height are subject to a special review by the geotechnical engineer and modifications to the above requirements.

RETAINING WALL BACKFILL AND SUBDRAIN DETAIL
FOR WALLS 6 FEET OR LESS IN HEIGHT ¥ Leighton

WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50

Figure 5

VADRAFTINGITEMPLATES|STANDARD-FIGURESIALL-STANDARD-FIGURES DWG (08-02-21 9:07:35AM) Plotted by: biran
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GEOTECHNICAL BORING LOG LB-1

Project No. 12099.006 Date Drilled 4-20-23
Project Mojave Narrows Regional Park Restroom GE Logged By AA
Drilling Co. Martini Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - Autohammer - 30" Drop Ground Elevation 2761’
Location See Figure 2 - Exploration Location Map Sampled By AA
. 7]
c o 0, o 212 | 42| 6=~ SOIL DESCRIPTION I3
:g"" £= | o % [) 25 gu— 5¢ | 89 i i inti i i 'd—,
9| 22 5.9 3 2 2| 85 2 5 Go This Soil Description applies only to a location of the explg —
>0 of c b o 2; QQ | =+ | Z¢n | time of sampling. Subsurface conditions may differ at g o
K-} a o g g ol | > § S | ©> | and may change with time. The description is a simg e
w [75) nd_-‘ a Q | N~ | actual conditions encountered. Transitions betwee >
gradual. -
S
0 B-1 SM Quaternary Alluvium, undifferentiated SA, MD,
2760 — H DS, El
@Surface: GRASS over SILTY SAk
_ 1 medium sand, 30% fines (fieldf€s
| R-1 2 86 20 ML @2.5": SILT (ML), firm, browi
5 low plasticity fines, (field esti
_ 7
5 7 R-2 3 98 23 sc @5": CLAYEY S C), loose, brown , fine sand, 47% -200, AL
J _ 6 fines (lab)
2755 7
Y
I R R-3 4 100 23 SP @7.5": PO P), olive, WET, medium to
6 coarse sa
1 7 SM (SM), loose, dark gray, WET, olive, very fine
d estimate)
10 - R4 4 109 1 sured insi(l:le auger 200
2750 e 7 @10'": POORIYAGRADED SAND with SILT (SP-SM), loose, dark
. 6 gray, WET j@live, very fine sand, 5% fines (lab)
15 8, s @15": WELL GRADED SAND (SW), loose, olive brown, WET, -200, CO
o coarse sand, 1% fines (field estimate)
@21': POORLY GRADED SAND WITH SILT (SP-SM), dense,
olive, WET, coarse sand, 10% fines (field estimate)
-Small pocket of SILTY SAND (30% fines) in center of sample

@25'": POORLY GRADED SAND WITH SILT (SP-SM), dense,
olive, WET, coarse sand, trace of gravel, 10% fines (field

estimate)
-Heavy auger chatter from 25 to 30 feet

SAMPL%OTYPES:

B BULK SAMPLE
C CORE SAMPLE

G GRAB SAMPLE

R RING SAMPLE

S SPLIT SPOON SAMPLE
T TUBE SAMPLE

TYPE OF TESTS:

-200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
AL ATTERBERGLIMITS ~ EI EXPANSION INDEX SE SAND EQUIVALENT / i

CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY ///,Le|gh1'on
CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE =

CR CORROSION PP POCKET PENETROMETER STRENGTH

CU__UNDRAINED TRIAXIAL _RV_R VALUE

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

Project No. 12099.006 Date Drilled 4-20-23
Project Mojave Narrows Regional Park Restroom GE Logged By AA
Drilling Co. Martini Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - Autohammer - 30" Drop Ground Elevation 2761’
Location See Figure 2 - Exploration Location Map Sampled By AA
. 7]
c v, S 212 | o2| v~ SOIL DESCRIPTION I
S. |l e 2 4] r4 ns | @ S5 | 80 2
®O| 22 £2 = 2 28 | S5 | 2 | 20 | This Soil Description applies only to a location of the explg
O o o = oy o< DO n O (& . . ” ., =
>0 | o c b £ =5 |02 | 3E | =»n time of sampling. Subsurface conditions may differ at @ o
K-} a o b 5 ol | > = S | ©> | and may change with time. The description is a simg e
w [75) [ Q | N~ | actual conditions encountered. Transitions betwee >
o radual. -
g
S
30 53 T SP | @30 POORLY GRADED SAND with GRAV
2730- o 24 olive, WET, coarse sand, 20% gr:
[\ 34 -Heavy auger chatter from 30 to 3
35 s4 | 3 CL @35" SANDY L AY (CL), stiff, b ET, 60% medium
2725 — 5 plasticity fi i
N 11
40— s5 | 4 cL Ml @40': SANDVRREAN GPAY (CL), very stiff, brown, sightly moist, -200, AL
2720- _| 6 high dry str@figth, 62% medium plasticity fines (lab)
11
45 @45': SANDY LEAN CLAY (CL), very stiff, brown, moist, 60%
2715 _| medium plasticity fines (field estimate)
50— @50'": SANDY LEAN CLAY (CL), hard, brown, moist, 60% medium
27104 _ plasticity fines (field estimate)
@51": SANDY LEAN CLAY (CL), hard, brown, moist, medium to
\ ~ coarse sand, 70% medium plasticity fines (field estimate)
TOTAL DEPTH = 51.5 FEET
L GROUNDWATER ENCOUNTERED AT APPROXIMATELY 9
FEET DURING DRILLING
L HOLE COLLAPSED TO 9.5 FEET BGS AFTER PULLING AUGER
ouT
L GROUNDWATER MEASURED AT 6.5 FEET AFTER PULLING
AUGERS OUT
] BACKEFILLED TO SURFACE WITH SOIL CUTTINGS
SAMPL%OTYPES: TYPE OF TESTS:
B BULK SAMPLE -200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
C CORE SAMPLE AL ATTERBERG LIMITS El EXPANSION INDEX SE SAND EQUIVALENT / o
G GRAB SAMPLE CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY ///, Le|g hfon
R RING SAMPLE CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE =
S SPLIT SPOON SAMPLE CR CORROSION PP POCKET PENETROMETER STRENGTH
T TUBE SAMPLE CU _UNDRAINED TRIAXIAL RV R VA%

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



GEOTECHNICAL BORING LOG LB-2

Project No. 12099.006 Date Drilled 4-20-23
Project Mojave Narrows Regional Park Restroom GE Logged By AA
Drilling Co. Martini Drilling Hole Diameter 8"
Drilling Method  Hollow Stem Auger - Autohammer - 30" Drop Ground Elevation _ 2760’
Location See Figure 2 - Exploration Location Map Sampled By AA
. 7]
c v, S 212 | o2| v~ SOIL DESCRIPTION 1
% 0| go '5_87 'g K 3 ‘é 5“5 2c =@ | This Soil Description applies only to a location of the explg —
>0 of c b o 2; oo | 22 ‘_’,,, time of sampling. Subsurface conditions may differ at @ o
K-} a o g g ol | > § S | ©> | and may change with time. The description is a simg e
w [75) [ Q | N~ | actual conditions encountered. Transitions betwee il types may be >
o radual. -
s g
27601 0 ARNE SM Quaternary Alluvium, undifferentiated
BNEEE @Surface: GRASS over SILTY SAl brown$ fine {8
L0170 medium sand, 30% fines (fielgfes
_7 R-1 3 SC | @2.5": CLAYEY SAND (SC), yrown, ‘slightly
/ 7 moist, 45% fines (field estima
] 1
27551 5_/ R-2 4 sC | @5 CLAYEY S C), loose, orang® , slightly moist,
_/ 7 medium to , 45% fines (field¥estimate)
_ 8
1 R-3 4 92 29 |[SP-SM| @7.5" PO ITH SILT (SP-SM), loose, dark
6 gray, moi very fine sand, 5% fines (field estimate)
] 7
sured inside auger
27507 10— R4 4 | & | 33 @10": POOR SAND WITH SILT (SP-SM), loose, dark
_ 7 gray, moist@@live, very fine sand, 5% fines (field estimate)
6
27451 15 @15": POORLY GRADED SAND (SP), loose, gray, WET, coarse
_ sand, 4% fines (field estimate)
27401 20— TOTAL DEPTH = 16.5 FEET
_ GROUNDWATER ENCOUNTERED AT APPROXIMATELY 9
FEET DURING DRILLING
HOLE COLLAPSED TO 5 FEET 7 INCHES BGS AFTER PULLING
AUGER OUT
GROUNDWATER MEASURED AT 9 FEET AFTER PULLING
AUGERS OUT
] BACKEFILLED TO SURFACE WITH SOIL CUTTINGS
2735 B

zgi?II-PL TYPES:

B BULK SAMPLE
C CORE SAMPLE
G GRAB SAMPLE
R RING SAMPLE
S SPLIT SPOON SAMPLE
T TUBE SAMPLE

TYPE OF TESTS:
-200 % FINES PASSING DS DIRECT SHEAR SA SIEVE ANALYSIS
AL ATTERBERGLIMITS ~ EI EXPANSION INDEX SE SAND EQUIVALENT // i
CN CONSOLIDATION H HYDROMETER SG SPECIFIC GRAVITY ///,Le|g hton
CO COLLAPSE MD MAXIMUM DENSITY UC UNCONFINED COMPRESSIVE =
CR CORROSION PP POCKET PENETROMETER STRENGTH
CU__UNDRAINED TRIAXIAL _RV_R VALUE

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

Project Name:

Project No.: 12099.006
Boring No.: LB-1
Sample No.: B-1

Soil Identification:

Sandy Silt s(ML), Dark Yellowish Brown.

Mojave Narrows Regional Park Restroom Tested By:
Input By:
Depth (ft.): 0-5.0

J. Foltz
M. Vinet

Preparation Method:

X | Moist

Dry

Mold Volume (ft3)

MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557

Date:
Date:

05/08/23
05/10/23

Wet Weight of Soil + Cont. (g)

1623.2

TEST NO. 1 2 3
Wt. Compacted Soil + Mold (g) 5416 5502
Weight of Mold (9) 3522 3522
Net Weight of Soil (9)

Dry Weight of Soil + Cont. (g)

1490.0

Weight of Container (9)

Moisture Content (%) 11.0
Wet Density (pcf) 125.0
Dry Density (pcf) 114.1

Maximum Dry De

Optimum Moisture Content (%)

PROCEDURE USED 120.0 \
[X] Procedure A \ \ SP.GR. = 2.65
Soil Passing No. 4 (4.75 \ SP.GR. =2.70
Mold : 4 in. (101.6 m \ SP.GR.=2.75
Layers: 5 (Five)
Blows per layer ;g8 /\\ \
/ \
. é
8 \
>
7 1100 \
g \
a NAN
- \
a N
in. (152.4 mm) diameter \\\
Layers: 5 (Five) \ \\
Blows per layer : 56 (fifty-six) 105.0 \ \
Use if +3/8 in. is >20% and +%4 in. N
is <30% \ \\
N\
Particle-Size Distribution: \\‘\\
[ 0:42:58 |
CRSAFT 1000 N\
Atterberg Limits: 5.0 10.0 15.0 20.0 25.

LL,PL,PI

Moisture Content (%)
Compaction; LB-1, B-1 (04-20-23)



Boring No. LB-1 LB-1 LB-1 LB-1
Sample No. R-2 R-4 S-1 S-5
Depth (ft.) 5.0 10.0 15.0 40.0
Sample Type RING RING SPT SPT
Soil Classification SC SP-SM SwW s(CL)
Soak Time (min) 10 10 10 10

Moisture Correction

Wet Weight of Soil + Container (gm.) 711.1 715.2

Dry Weight of Soil + Container (gm.) 631.1 609.4

Weight of Container (gm) 280.6 281.6

Moisture Content (%) 22.8 32.3

Container No.: MA LA

Sample Dry Weight Determination

Weight of Sample + Container (gm.) 631.1
Weight of Container (gm.) 280.6 278.9 278.1
Weight of Dry Sample (gm.) 394.8 229.7
Container No.: BL MAG
After Wash
Dry Weight of Sample + Container ( 593.8 670.3 366.5
Weight of Container (gm) 281.6 278.9 278.1
Dry Weight of Sample (gm) 187.5 312.2 391.4 88.4
% Passing No. 200 Si 47 5 1 62
% Retained No. 200 Siev 53 95 99 38
Project Name: Mojave Narrows Regional Park Restroom
PERCENT PASSING . _
Le Project No.:  12099.006
No' 200 SIEVE Client Name: San Bernardino County Project and Facilities Management]
ASTM D 1140

Tested By:

M. Vinet

Date:

05/04/23

200 Wash (04-20-23)



@Leigh'ron PARTICLE-SIZE DISTRIBUTION (GRADATION)
- of SOILS USING SIEVE ANALYSIS

ASTM D 6913
Project Name: Mojave Narrows Regional Park Restroom Tested By: MRV Date: 05/08/23
Project No.: 12099.006 Checked By: MRV Date: 08/10/23
Boring No.: LB-1 Depth (feet): 0-5.0

Sample No.: B-1
Soil Identification: ~ Sandy Silt s(ML), Dark Yellowish Brown.

Moisture Content of Total

Container No.: LB Wt. of Air-Dry Soil + Cont
Wt. of Air-Dried Soil + Cont.(g) 828.4 Wt. of Dry Soil + Con
Wt. of Container (9 278.1 Wt. of Container No.

Dry Wt. of Soil (9) 490.9 Moisture Content (%)

Container No. LB
After Wet Sieve Wt. of Dry Soil + Con 514.5
Wt. of Containg 278.1
Sieve (g) 236.4

U. S. Sieve Size

Percent Passing (%)

GRAVEL: 0 %
SAND: 42 %
FINES: 58 %
GROUP SYMBOL: s(ML) Cu = D60/D10 = N/A

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

Remarks:




GRAVEL SAND FINES
COARSE \ FINE COARSE |  MEDIUM \ FINE SILT CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HY,
3.0" 112" 3/4 3/8" #4 #8 #16 #30  #50  #100  #200
100 —e ;
N

90 e

80 \.\

70
L 60
I
Qo
L
2 50
>
m
i
2 40
L
=
w30
@)
@
L
o

20

10

0
100.000 1.000 0.100 0.010 0.001
PARTICLE - SIZE (mm)
Project Name: Mojave Narro Restroom
i Boring No.: LB-1 Sample No.: B-1
Project No.: 120
Depth (feet): 0-5.0 Soil Type : s(ML)
v, . PARTICLE - SIZE Soil Identification: ~ Sandy Silt s(ML), Dark Yellowish Brown.
7/ Leighton DISTRIBUTION

ASTM D 6913

GR:SA:FI : (%)

0 : 42 : 58

Aug-23

Sieve; LB-1, B-1 (04-20-23)



@Lelghfon ATTERBERG LIMITS

ASTM D 4318

Mojave Narrows Regional Park

Project Name: Restroom Tested By: F. Mina Date: 05/10/23
Project No. : 12099.006 Input By: M. Vinet Date: 05/11/23
Boring No.: LB-1 Checked By: M. Vinet

Sample No.: R-2 Depth (ft.) 5.0

Soil ldentification: Clayey Sand (SC), Dark Brown.

TEST PLASTIC LIMIT
NO. 4
Number of Blows [N]
Wet Wt. of Soil + Cont. (g) 22.48
Dry Wt. of Soil + Cont. (@) 21.21
Wt. of Container (9) 13.66
Moisture Content (%) [Wn] 16.82
Liquid Limit 41 /
Plastic Limit 17
Plasticity Index 24 croron -
Classification e

Pl at "A" - Line = 0.73(LL-20)
One - Point Liquid Limit Calculation
0.121

LL =Wn(N/25)

Plasticity Ind

MH or OH

4 —_ ML or OL
0 T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100

Liquid Limit (LL)

PROCEDURES USED

44
43 e
42
S
= 4
I3 R
. S 40
n\ Procedure A b
o S 39 e
Multipoint Test 5
S 38
Procedure B 37
One-point Test
36
35
10 20 25 30 40 50 60 70 80 90 100

Number of Blows



ATTERBERG LIMITS
ASTM D 4318

Y/ Leighton

Mojave Narrows Regional Park

Project Name: Restroom Tested By: F. Mina Date: 05/10/23
Project No. : 12099.006 Input By: M. Vinet Date: 05/11/23
Boring No.: LB-1 Checked By: M. Vinet

Sample No.: S-5 Depth (ft.) 40.0

Soil Identification: Sandy Lean Clay s(CL), Dark Brown.

TEST
NO.

PLASTIC LIMIT

Number of Blows [N]
Wet Wt. of Soil + Cont. (g)
Dry Wt. of Soil + Cont. (@)
Wt. of Container (9)

Moisture Content (%) [Wn]

Liquid Limit

Plastic Limit

CH or OH

Plasticity Index 23

. . "A" Line
Classification

Pl at "A" - Line = 0.73(LL-20)
One - Point Liquid Limit Calculation
0.121

LL =Wn(N/25)

Plasticity Ind

MH or OH

4 CL- ML

ML or OL
0 T T T T T T T T

0 10 20 30 40 50 60 70 80 90 100
PROCEDURES USED Liquid Limit (LL)
40
39
RN
< 38
5w
= kX
By 0
Procedure A o 36
Multipoint Test 2 0|
> 35
=
Procedure B 34
One-point Test 33
32
10 20 25 30 40 50 60 70 80 90 100

Number of Blows



7/ Leighton

Project Name:

Mojave Narrows Regional Park Restroom

EXPANSION INDEX of SOILS

ASTM D 4829

Project No. : 12099.006
Boring No.: LB-1
Sample No. : B-1

Sample Description:

Checked By: M. Vinet

Tested By: M. Vinet

Depth: 0 - 5.0

Location: N/A

Date: 5/8/23
Date: 5/10/23

Sandy Silt s(ML), Dark Yellowish Brown.

Dry Wt. of Soil + Cont.
Wt. of Container No.
Dry Wt. of Soil

Percent Passing # 4

Weight Soil Retained on #4 Sieve

(gm.)

(gm.)

(gm.)

MOLDED SPECIMEN

Specimen Diameter (in.)

Specimen Height (in.) 1.0276
Wt. Comp. Soil + Mold (gm.) 617.7
Wt. of Mold (gm.) 200.4
Specific Gravity (Assumed) 2.70
Container No. 8
Wet Wt. of Soil + Cont. (gm.) 617.7
Dry Wt. of Soil + Cont. (gm.) 343.3
Wt. of Container (gm.) 200.4
Moisture Content (%) 21.6
Wet Density (pcf) 122.5
Dry Density (pcf) 100.8
Void Ratio 0.673
Total Porosity 0.402
Pore Volume 85.6
Degree Qigé 86.5

SPECIMEN

in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.

g Pressure Elapsed Time Dial Readings
ime . : .
(psi) (min.) (in.)
13:00 1.0 0 0.5000
/23 13:10 1.0 10 0.5000
Add Distilled Water to the Specimen
5/9/ 8:00 1.0 1130 0.5276
5/9/23 9:00 1.0 1190 0.5276
Expansion Index (El meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 27.6

Expansion Index ( Report) =

Nearest Whole Number or Zero (0) if Initial Height is > than Final Heigh_

Rev. 03-08



One-Dimensional Swell or Settlement
Potential of Cohesive Soils
(ASTM D 4546) -- Method 'B"

7//Leighton

Project Name: Mojave Narrows Regional Park Restroom Tested By: M. Vinet Date: 5/8/23
Project No.: 12099.006 Checked By: M. Vinet Date: 5/10/23
Boring No.: LB-1 Sample Type: IN SITU

Sample No.: R-5 Depth (ft.)
Sample Description: Well-Graded Sand with Silt (SW-SM), Yellowish Brown.
Source and Type of Water Used for Inundation: Arrowhead ( Distilled )

** Note: Loading After Wetting (Inundation) not Performed Using this Test Method.

21.0

Initial Dry Density (pcf): 115.8 Final Dry Density (pcf):
Initial Moisture (%): 16.8 Final Moisture (%) :
Initial Height (in.): 1.0000 Initial Void ratio:
Initial Dial Reading (in): 0.0000 Specific Gravi
Inside Diameter of Ring (in): 2.416 Initial Degrg
Swell (+)
Pressure (p) Final Reading Apparent Loe}d Settlement (-) Correctgd
(ksf) (in) Thickness Compliance i Deformation
(in) (%) (%)
1.050 0.0076 0.9924 0.00 0.4451 -0.76
2.013 0.0121 0.9879 0.00 0.4385 -1.21
H20 0.0132 0.9868 0.4369 -1.32
Percent Swell / Settlement Af | -0.11
Dgi@rmatiqn % - essure Curve
5.00
, B~
Inundate With ——
Distilled Water
0.100 1.000 10.000

Log Pressure (ksf)

Rev. 01-10



DIRECT SHEAR TEST

//é/// Lelg h'ron Consolidated Drained - ASTM D 3080

Mojave Narrows Regional Park

Project Name: Restroom Tested By: M. Vinet Date: 05/08/23
Project No.: 12099.006 Checked By: M. Vinet Date: 05/10/23
Boring No.: LB-1 Sample Type: 90% Remold

Sample No.:  B-1 Depth (ft.): 0-5.0

Soil Identification: Sandy Silt s(ML), Dark Yellowish Brown.

Sample Diameter(in): 2.415 2.415
Sample Thickness(in.): 1.000
Weight of Sample + ring(gm): 183.01
Weight of Ring(gm): 41.97
Before Shearing
Weight of Wet Sample+Cont.(gm): 288.79
Weight of Dry Sample+Cont.(gm): 259.75
Weight of Container(gm): 50.07
Vertical Rdg.(in): Initial 0.0000
Vertical Rdg.(in): Final -0.003
After Shearing

Weight of Wet Sample+Cont.(gm):
Weight of Dry Sample+Cont.(gm):
Weight of Container(gm):

Specific Gravity (Assumed):

Water Density(pcf):

Remold Shear; LB-1, B-1 (04-20-23)



3.00

%/ Leighton

DIRECT SHEAR TEST RESULTS
Consolidated Drained - ASTM D 3080

/‘A_‘—-’"“" niuininininie * >
E 2.00
7
g
n
E
2 1.00 -
B 0000000000100 0000000000000000000000000e0et
0.00
Horizontal Deformation (in.)
3.00
% 2.00
=7
7
g
n
@
2 1,00
@ ®
0.00 T — T . T T T . r
0.00 2.00 3.00 4.00 5.00 6.00
Normal Stress (ksf)
Boring Ng Normal Stress (kip/ft2) 1.000 2.000 4.000
Peak Shear Stress (kip/ft2) ® 0.788 M 1.439 A 2510
Shear Stress @ End of Test (ksf) | O 0.773 0 1.348 A 2.441
Deformation Rate (in./min.) 0.0033 0.0033 0.0033
Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Initial Moisture Content (%) 13.85 13.85 13.85
Dry Density (pcf) 103.0 104.2 104.2
Saturation (%) 58.8 60.6 60.5
Soil Height Before Shearing (in.) 0.9968 0.9917 0.9797
Final Moisture Content (%) 21.6 20.0 19.7
Project No.: 12099.006

Mojave Narrows Regional Park Restroom

05-23

Remold Shear; LB-1, B-1 (04-20-23)




3.00

2.00

Shear Stress (ksf)

1.00 A

0.00

3.00

2.00

Shear Stress (ksf)

1.00

2.00 3.00

4.00

5.00

6.00

Normal Stress (ksf)
Normal Stress (kip/ft2) 1.000 2.000 4.000
Peak Shear Stress (kip/ft2) ® 0.788 M 1.439 A 2.510
Shear Stress @ End of Test (ksf) | O 0.773 0 1.348 A 2.441
Deformation Rate (in./min.) 0.0033 0.0033 0.0033
Initial Sample Height (in.) 1.000 1.000 1.000
Diameter (in.) 2.415 2.415 2.415
Initial Moisture Content (%) 13.85 13.85 13.85
Dry Density (pcf) 103.0 104.2 104.2
Saturation (%) 58.8 60.6 60.5
Peak 253 30 Soil Height Before Shearing (in.) 0.9968 0.9917 0.9797
Ultimate 227 29 Final Moisture Content (%) 21.6 20.0 19.7
Project No.: 12099.006
Z/// Lelg hton DIRECT SHEAR TEST RESULTS Mojave Narrows Regional Park Restroom

Consolidated Drained - ASTM D 3080

05-23

Remold Shear; LB-1, B-1 (04-20-23)




R-VALUE TEST RESULTS

ASTM D 2844
Project Name: Mojave Narrows Regional Park Restroom Date: 5/8/23
Project Number: 12099.006 Technician: F. Mina
Boring Number: LB-1 Depth (ft.): 0-5.0
Sample Number: B-1
Sample Description: Sandy Silt s(ML), Dark Yellowish Brown. Sample Location: N/A

TEST SPECIMEN

MOISTURE AT COMPACTION %

HEIGHT OF SAMPLE, Inches

DRY DENSITY, pcf

COMPACTOR AIR PRESSURE, psi

EXUDATION PRESSURE, psi

EXPANSION, Inches x 10exp-4

STABILITY Ph 2,000 Ibs (160 psi)

TURNS DISPLACEMENT

R-VALUE UNCORRECTED

R-VALUE CORRECTED

DESIGN CALCULATION DATA

GRAVEL EQUIVALENT FACTOR 1.0 1.0
TRAFFIC INDEX 5.0 5.0
STABILOMETER THICKNESS, ft. 1.17 1.51
EXPANSION PRESSURE THICKNESS, ft. 0.57 0.11
EXPANSION PRESSURE CHAR EXUDATION PRESSURE CHART
4.00 = 90
N
£ ‘
> 350
5 & 80
(£ 3.00 - -
< | | 70
a ! |
5 250
> 60
(cg @.00 mm
g° .
Z 1. - | é 50
v H S
3) o
L 1,00 - 40
{
A
0.50 -t c 20
O ()
0. AN
050 100 150 200 250 3.00 350 4.00 20
COVER THICKNESS BY STABILOMETER in N
feet 10
r.\
[
0 ]
R-VALUE BY EXPANSION: 34 800 700 600 500 400 300 200 100 0
R-VALUE BY EXUDATION: 20

EQUILIBRIUM R-VALUE: 20

EXUDATION PRESSURE (psi)



Y/ Leighton

TESTS for SULFATE CONTENT
CHLORIDE CONTENT and pH of SOILS

Project Name: Mojave Narrows Regional Park Restroom

Project No. :  12099.006

Tested By :

M. Vinet Date: 05/09/23

Data Input By:

M. Vinet Date: 05/10/23

Boring No.

LB-1

Sample No.

B-1

Sample Depth (ft)

. e Sandy Silt
Soil Identification: s(ML)
Wet Weight of Soil + Container (g) 100.00
Dry Weight of Soil + Container (g) 100.00
Weight of Container (g) 0.00
Moisture Content (%) 0.00

Weight of Soaked Soil (g)

100.00

SULFATE CONTENT, DOT California Test 417,

Beaker No.

Crucible No.

Furnace Temperature (°C)

Time In / Time Out

Timer

Duration of Combustion (min 45
Wt. of Crucible + Residu 5.0532
Wt. of Crucible (g) 25.0362
Wt. of Residue (g) 0.0170
PPM of Sulfafs 699.55
ght Basis 700
OT California Test 422
(B) 30
. Used in Titration (C) 3.2
Chloride (C-0.2) * 100 *30/ B 300
PPM ofFChloride, Dry Wt. Basis 300
pH TEST, DOT California Test 643
pH Value 7.40
Temperature °C 21.0




Y/ Leighton

SOIL RESISTIVITY TEST

DOT CA TEST 643
Project Name:  Mojave Narrows Regional Park Restroom Tested By : M. Vinet Date: 05/09/23
Project No. : 12099.006 Data Input By: M. Vinet Date: 05/10/23
Boring No.: LB-1 Depth (ft.) : 0-5.0
Sample No. : B-1

Soil Identification:*

Sandy Silt s(ML)

*California Test 643 requires soil specimens to consist only of portions of samples passing through the No. 8 US Stal
testing. Therefore, this test method may not be representative for coarser materials.

Specimen Water ':4({.];?5?2 Resistance Soil Moisture Content
P Added (ml) Reading Resistivity
No. (Wa) Content (ohm) (ohm-cm)
(MO) 100.00
1 50 10.00 3000 3000 0.00
2 83 16.60 1300 1300 A
3 116 23.20 700 700 500.00
4 149 29.80 710 710 Constant 1.000
5 1+Mci/100)x(Wa/Wt+1))-1)x100
Min. Resistivity | Moisture Content Soil pH
(ohm-cm) (%) pH ‘ Temp. (°C)
DOT CA Test 643 DOT CA Test 422 DOT CA Test 643

500

15.0 20.0 25.0 30.0

Moisture Content (%)

0.0 5.0 10.0

35.0
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OSHPD

CALIFORNIA

Latitude, Longitude: 34.5101, -117.2762

€shpe Ln

Google

Map data ©2023
Date

Design Code Reference Document

Risk Category

Site Class

Type Value Description

Sg 1.148

S 0.442

Sms 1.195

Sw1 null -See Section 11.4.8

Sps 0.796 ric seismic design value at 0.2 second SA
Sp1 null -See Section 11.4.8 ic seismic design value at 1.0 second SA
Type Value

SDC null -See Section 11.4.8 ismic design category

Fa 1.041 i lification factor at 0.2 second

Fy null -See Secti i tion factor at 1.0 second

PGA 0.493 MCEg peak ground acceleration

Fpca 1.107 ite amplification factor at PGA

Site modified peak ground acceleration

Long-period transition period in seconds

Probabilistic risk-targeted ground motion. (0.2 second)

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
Factored deterministic acceleration value. (0.2 second)

Probabilistic risk-targeted ground motion. (1.0 second)

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
Factored deterministic acceleration value. (1.0 second)

Factored deterministic acceleration value. (Peak Ground Acceleration)

Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration

Mapped value of the risk coefficient at short periods

Mapped value of the risk coefficient at a period of 1 s

Vertical coefficient



DISCLAIMER

While the information presented on this website is believed to be correct, S 1 D and its sponsors and contributors assume no responsibility or
liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this website,




Determination of Site Class and Estimation of Shear Wave Velocity

Project:  12099.006 Mojave Narrows Restroom Addition
di, Field Blow Counts, Ni Average Ni di/Ni
Depth Layer Corrected for Cs and sampler type Ni Hammer
(ft) Thick (ft) Blows per foot (bpf) (bpf) Corr:
LB-1 LB-2
5 7.5 8 9
10 5 8 8
15 5 9 7
20 5 33
25 5 52
30 5 75
35 5 20
40 5 21
45 5 32
50 7.5 48
60 10 30 *Assumed based on blowcount at 50
70 10 30
80 10 30
90 10 30
100 5 30
Summatiol 100
Extract of ASCE 7-16 Table 20.3-1 Site Classification (2019 CB
Site Class Soil Profile Avg. N upper 100" |Vs30 (ft/seg Site Avg|interpolated
Name from to from N vs30 (ft/s)
A Hard Rock - 5000
B Rock -
C VD soil & soft rock| 50.001 100
D Stiff Soil 15 27 812
E Soft Soil 0
F

Approx. Vs30
Approx. Vs30 (0

855 261

eswari, Boomina Dodagoudar, 2009)= 814 248



U.S. Geological Survey - Earthquake Hazards Program

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
applications are not identical.

Please also see the new USGS Earthquake Hazard Toolbox for access

Standard). The values returneddd¥ \

ce HMs

for the conterminous U.S. and Hawaii.

A

Input

Edition

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

jod

Spagial

Peal@Ground Acceleration

Latitude
Decimal degrees

me Horizon
Return period in years

34.51041738

2475

Longitude

Decimal degrees, n

lues for rn longitudes

-117.27599

Site Class

s D)




A Hazard Curve

Hazard Curves Uniform Hazard Response Spectrum
le+0 2.2
le-14 2.0
Y le2q
§ 1.8
le-34
] 1.6
g le-4+ @
d 1e-54 c L4
5 S
S, 1le-69 —— Time Horizon 2475 years ° 1.2
E le-7- —@— Peak Ground Acceleration ) E 104
g —e— 0.10 Second Spectral Acceleration 2 -
g le-8- —e— 0.20 Second Spectral Acceleration 3 084
= le-9- —* 0.30 Second Spectral Acceleration 6 i
= —e— 0.50 Second Spectral Acceleration 0.6
S 1e-10 —e— 0.75 Second Spectral Acceleration .
E le-114 —®— 100 Second Spectral Acceleration 044 Spectral Periog
< 2.00 Second Spectral Acceleration
le-12 3.00 Second Spectral Acceleration D
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Summary statistics for, Deaggregation: Total

Deaggregation targets Recovered targets
Return period: 2475 yrs Return period: 3000.8877 yrs
Exceedance rate: 0.0004040404 yr' Exceedance rate: 0.00033323473yr '

PGA ground motion: 0.60396784 g

Totals Mean (over all sourc

Binned: 100 % m: 6.98
Residual: 0% r: 21.18 km
Trace: 0.13% €: 161

Mode (largest m-r bin)

m: 791
r: 31.4 km
€: 1.78 0

Contribution: 15.99 % Contribution: 14.96 %

Discretization Epsilon keys

€0: [-> .. -2.5)
€l: [-2.5..-2.0
€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.. +x]



Deaggregation Contributors

Source Set L, Source Type r m &
UC33brAvg_FM32 System
San Andreas (San Bernardino N) [1] 31.12 7.99 1.72
North Frontal (West) [1] 13.98 7.27 1.30
Helendale-So Lockhart [7] 18.40 7.20 1.68
UC33brAvg_FM31 System
San Andreas (San Bernardino N) [1] 31.12 7.99 1.72
North Frontal (West) [1] 13.98 7.27 1.30
Helendale-So Lockhart [7] 18.40 7.21 1.68
UC33brAvg_FM31 (opt) Grid
PointSourceFinite: -117.276, 34.533 5.54 5.73 1.00

PointSourceFinite: -117.276, 34.533 5.54 5.73
PointSourceFinite: -117.276, 34.578 8.50 5.82
PointSourceFinite: -117.276, 34.578 8.50
PointSourceFinite: -117.276, 34.623 12.28 5.91
PointSourceFinite: -117.276, 34.623

UC33brAvg_FM32 (opt) Grid
PointSourceFinite: -117.276, 34.533
PointSourceFinite: -117.276, 34.533
PointSourceFinite: -117.276, 34.578
PointSourceFinite: -117.276, 34.578
PointSourceFinite: -117.276, 34.623
PointSourceFinite: -117.276, 34.623

591 1.82
591 1.82

lon

117.456°W
117.169°W
117.137°W

117.456°W
117.169¢
117

117.276°W
117.276°W
117.276°W
17.276°W

117.276°W

117.276°W
117.276°W
117.276°W
117.276°W
117.276°W
117.276°W

lat az %
28.49
34.273°N 20.20

34.422°N 1.86
34.62% 1.14

21.59

0.00 458
y 0.00 458
34.578°N 0.00 1.77
34.578°N 0.00 1.77
34.623°N 0.00 1.01
34.623°N 0.00 1.01
21.57

34.533°N 0.00 4.57
34.533°N 0.00 457
34.578°N 0.00 1.76
34.578°N 0.00 1.76
34.623°N 0.00 1.01
34.623°N 0.00 1.01



Liquefaction Susceptibility Analysis: SPT Method
Youd and Idriss (2001), Martin and Lew (1999)
Description: SBC Mojave Narrows Restroom GE; Case 1; PGAm 0.545; existing GW 9; No overex 0
Project No.: 12099.006

Apr 2023
General Boring Information:
Existing Design Design Overex.  Ground Boring Location
Boring GW GwW Fill Height depth bgs Surface Coordinates
No. Depth (ft)  Depth (ft) (ft) (ft) Elev (ft) X (ft) Y (ft)
LB-1 9 9 0 2761 0 0
LB-2 9 9 0 2760 4.6 46.6

Hammer Efficiency = 84
C:=1.40

Csfor SPT? TRUE

Unlined, but room for liner

Rod Stickup (feet) = 3

Ring sample correction = 0.65

Leighton Page 1 of 3



Summary of Liquefaction Susceptibility Analysis: SPT Method

Liquefaction Method: Youd and Idriss (2001). Seismic Settlement Method: Tokimatsu and Seed (1987) and Martin and Lew (1999).
Project: SBC Mojave Narrows Restroom GE; Case 1; PGAm 0.545; existing GW 9; No overex 0

Leighton

Project No.:  12099.006
Approx Plasticity S?rm;?eler N !
. La;/ € (mr=non (emyer 2if (corrected . . Strain (%) Seismic Cumr-nula-tlve

Boring Approx. Layer SPT Thick- susc.to Estimated Nm  “mod ca forCsand EXist Design (Tok/ Seed  Sett. of Seismic
No. Depth Depth ness lig)  FinesCont y orB Ring) Cs r1ing>SPT) o, (N4)so (Ni)socs CRR;s o, CSR;s 87) Layer Settlement

(ft) (ft) (ft) (%)  (pcf) (blows/ft) (blows/ft) (psf) (psf) (%) (in.) (in.)
LB-1 0to 38 25 3.8 95 120 12 2 1 7.8 300 0.03 25
LB-1 3.8 to 6.3 5 25 47 120 13 2 1 8.5 600 0.05 25
LB-1 63 to 88 7.5 25 5 120 13 2 1 8.5 900 0.16 25
LB-1 8.8 to 9.0 10 0.3 5 120 13 2 1 8.5 1138 0.03 2.3
LB-1 9.0 to 125 10 3.5 5 120 13 2 1 8.5 1138 X 2.06 0.87 23
LB-1 125 to 18.0 15 5.5 1 120 8 1 1.13 9.0 1426 0.29 13.0 2.15 1.42 1.4
LB-1 18.0 to 23.0 21 5.0 10 120 51 2 1 332 1771 NonLiq 49.8 0.00 0.0
LB-1 23.0 to 275 25 4.5 10 120 40 1 1.3 520 2002 NonLiq 73.0 0.00 0.0
LB-1 275 to 325 30 5.0 5 120 58 1 1.3 754 2290 NonLiq 100.8 0.00 0.0
LB-1 325 to 375 35 5.0 60 120 16 1 125 20.0 2578 NonLiq 35.3 0.00 0.0
LB-1 37.5 to 425 40 5.0 62 120 17 1 125 21.3 2866 NonLiq 35.6 0.00 0.0
LB-1 425 to 475 45 5.0 60 120 25 1 1.3 325 3154 NonLiq 49.4 0.00 0.0
LB-1 475 to 52.0 50 4.5 60 120 37 1 1.3 NonlLiq 67.9 0.00 0.0
LB-2 0to 3.8 25 3.8 45 120 NonLiq 30.1 0.02 0.01 25
LB-2 3.8 to 6.3 5 25 45 120 NonlLiq 25.9 0.14 0.04 25
LB-2 6.3 to 8.8 7.5 25 5 120 NonLiq 14.4 0.53 0.16 25
LB-2 8.8 to 9.0 10 0.3 5 120 NonLiq 13.6 0.92 0.03 2.3
LB-2 9.0 to 125 10 3.5 5 120 0.35 13.6 2.06 0.87 23
LB-2 125 to 17.0 15 4.5 5 120 0.22 9.5 2.67 1.44 1.4

Leighton

Page 2 of 3



Liquefaction Susceptibility Analysis: SPT Method
Youd and Idriss (2001), Martin and Lew (1999)
Description: SBC Mojave Narrows Restroom GE; Case 2; PGAm 0.545; design GW 9; Overex. 5
Project No.: 12099.006

Apr 2023
General Boring Information:
Existing Design Design Overex.  Ground Boring Location
Boring GW GwW Fill Height depth bgs Surface Coordinates
No. Depth (ft)  Depth (ft) (ft) (ft) Elev (ft) X (ft) Y (ft)
LB-1 9 9 5 2761 0 0
LB-2 9 9 5 2760 4.6 46.6

Hammer Efficiency = 84
C:=1.40

Csfor SPT? TRUE

Unlined, but room for liner

Rod Stickup (feet) = 3

Ring sample correction = 0.65

Leighton Page 1 of 3



Summary of Liquefaction Susceptibility Analysis: SPT Method

Liquefaction Method: Youd and Idriss (2001). Seismic Settlement Method: Tokimatsu and Seed (1987) and Martin and Lew (1999).
Project: SBC Mojave Narrows Restroom GE; Case 2; PGAm 0.545; design GW 9; Overex. 5

Leighton

Project No.:  12099.006
Approx Plasticity S?rm;?eler N !
. La;/ € (mr=non (emyer 2if (corrected . . Strain (%) Seismic Cumr-nula-tlve

Boring Approx. Layer SPT Thick- susc.to Estimated Nm  “mod ca forCsand EXist Design (Tok/ Seed  Sett. of Seismic
No. Depth Depth ness lig)  FinesCont y orB Ring) Cs r1ing>SPT) o, (N4)so (Ni)socs CRR;s o, CSR;s 87) Layer Settlement

(ft) (ft) (ft) (%)  (pcf) (blows/ft) (blows/ft) (psf) (psf) (%) (in.) (in.)
LB-1 0to 38 25 3.8 OX 95 120 50 1 1.3 65.0 300 116.0 144.2 >Range 300 0.35 0.00 25
LB-1 3.8 to 5.0 5 1.3 OX 47 120 50 1 1.3 65.0 600 >Range 0.00 25
LB-1 5.0 to 6.3 5 1.3 47 120 13 2 1 8.5 600 0.03 25
LB-1 63 to 88 75 25 5 120 13 2 1 8.5 900 0.16 25
LB-1 8.8 to 9.0 10 0.3 5 120 13 2 1 8.5 1138 . 0.03 2.3
LB-1 9.0 to 125 10 3.5 5 120 13 2 1 8.5 1138 0.35 13.6 2.06 0.87 23
LB-1 125 to 18.0 15 5.5 1 120 8 1 1.13 9.0 1426 0.29 13.0 2.15 1.42 1.4
LB-1 18.0 to 23.0 21 5.0 10 120 51 2 1 332 1771 NonLiq 49.8 0.00 0.0
LB-1 23.0 to 275 25 4.5 10 120 40 1 1.3 52.0 2002 NonLiq 73.0 0.00 0.0
LB-1 275 to 325 30 5.0 5 120 58 1 1.3 754 2290 NonLiq 100.8 0.00 0.0
LB-1 325 to 375 35 5.0 60 120 16 1 125 20.0 2578 NonLiq 35.3 0.00 0.0
LB-1 37.5 to 425 40 5.0 62 120 17 1 125 21.3 2866 NonLiq 35.6 0.00 0.0
LB-1 425 to 475 45 5.0 60 120 25 1 1.3 325 >Range . . NonLiq 49.4 0.00 0.0
LB-1 475 to 52.0 50 4.5 60 120 37 1 1.3 >Range 0.47 0.54 NonlLiq 67.9 0.00 0.0
LB-2 0to 38 25 3.8 OoX 45 120 50 1 1.3 0.35 0.40 NonLiq 144.2 0.00 0.00 25
LB-2 3.8 to 5.0 5 1.3 OX 45 120 50 1 1.3 0.35 0.40 NonLiq 144.2 0.00 0.00 25
LB-2 5.0 to 6.3 5 1.3 45 120 15 2 1 259 0.310 600 0.35 0.40 NonLiq 259 0.14 0.02 2.5
LB-2 63 to 88 75 25 5 120 13 2 1 144 0.154 900 0.35 0.40 NonLiq 14.4 0.53 0.16 25
LB-2 8.8 to 9.0 10 0.3 5 120 13 2 1 13.6 0.147 11376 0.36 0.42 NonLiq 13.6 0.92 0.03 2.3
LB-2 9.0 to 125 10 3.5 5 120 13 1 13.6 0.147 1137.6 0.36 0.42 0.35 13.6 2.06 0.87 23
LB-2 125 to 17.0 15 4.5 5 120 6 9.5 0.109 14256 0.43 0.49 0.22 9.5 2.67 1.44 1.4

Leighton Page 2 of 3



Surface Manifestations of Liquefaction and Liquefaction Bearing Capacity Analysis

SBC Mojave Narrows Restroom GE; Case 2; PGAm 0.545; design GW 9; Overex. 5

Karamitros et al., 2013, Liqufaction Bearing Capag

ang (2005) based on Iwasaki (1982),

s

12099.006 Leighton In order to achieve critical thicl ented in Tonkin & Taylor (2013),
Leighton Assumed Non-liquefiable upper clay tion Potential Index (LPI):
Ishihara, 1995, Surface Manife of Liquefaction Analysi: maximum additional thickness doe:
Struct Damage/ | Amount of  Or, Amount Footing Width increase FSlig of bearing c:
Boring New Fill  Footing | Bot. Depth of Nonlig and Lig Layers Thick Thickness Surface New Fill of Overex. Square| Strip Amount of New Risk of Liquefaction
No. (raise grade) Depth |Z1 (non) Za(liq) Zb (non) Zc (liq) H1 H2 H1 H2 | Manifestations? needed to needed to ftg ftg Fill Needed (ft) Pl = Damage Based on
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (m) (m) | (Ishihara, 1995) | mitigate (ft)  mitigate (ft) (ft) (ft) 1*W(z)*dz] LPI
LB-1 0 15 11.0 20.0 52.0 11.0 9.0 3.4 27 no 2 5 6 25 0.0 Very Low
LB-2 0 15 11.0 19.0 11.0 8.0 34 24 no 2 5 6 25 0.0 Very Low
* Considering 2-ft of Fill to Raise Grade for Proposed Grades
* Liquefiable Layer at 9 feet bgs + 2 feet of Fill = 11 feet
18 L T L3 o T T
[Ishihara, Figure 10 |
16 Conditions of liquefied 1
soil profile causing
damage to structures
14 with foundations E
-~ embedded to a depth LPI range: Liguefaction Risk:
E of about 8 m LPI=0 Very low
- T Footing Depth= 1.5 ft 0<LPI<=5 Low
I ]2} . 0.46 m 5<LPI<=15 High
K Oom 2m 4m 6m Bm\’ LPI>15 Very High
@
> ! .
-8

Y
(=]

Thickness of liquetied sand

L o &

Nv

Thickness of unliquefiable surface la

|
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LEIGHTON CONSULTING, INC.
General Earthwork and Grading Specifications

1.0 General

1.1  Intent: These General Earthwork and Grading Specifications are for the grading
and earthwork shown on the approved grading plan(s) and/or indicated in the
geotechnical report(s). These Specifications are a part of the recommg 1QNS
contained in the geotechnical report(s). In case of conflict,
recommendations in the geotechnical report shall supersede thesé
Specifications.  Observations of the earthwork by the praject
Consultant during the course of grading may result in
recommendations that could supersede these specification e
in the geotechnical report(s).

1.2 The Geotechnical Consultant of Record: Prior to co

approved geotechnical report(s) and a e adequacy of the preliminary
geotechnical findings, conclusions§ia prior to the
commencement of the grading.

Contractor (Contractor) and schedule
ate level of observation, mapping, and

arthwork operations, the Geotechnical Consultant shall
ent the subsurface exposures to verify the geotechnical

ne Geotechnical Consultant shall observe the moisture-conditioning and
processing of the subgrade and fill materials and perform relative compaction
testing of fill to determine the attained level of compaction. The Geotechnical
Consultant shall provide the test results to the owner and the Contractor on a routine
and frequent basis.

3030.495



LEIGHTON CONSULTING, INC.
General Earthwork and Grading Specifications

13

3030.495

The Earthwork Contractor: The Earthwork Contractor (Contractor) shall be
qualified, experienced, and knowledgeable in earthwork logistics, preparation and
processing of ground to receive fill, moisture-conditioning and processing of fill,
and compacting fill. The Contractor shall review and accept the plans, geotechnical
report(s), and these Specifications prior to commencement of grading. The

Contractor shall be solely responsible for performing the gradingSaccordance

with the plans and specifications.

and updates to the work plan at least 2
appropriate observations and tests cag
Contractor shall not assume that the Gé
operations.

ned and accomplished. The
ant is aware of all grading

methods to accomplish the cordance with the applicable grading
codes and agency ordi ifieations, and the recommendations in the
approved geotechni j ding plan(s). If, in the opinion of the
Geotechnical C :
improper moisture n, inadequate compaction, insufficient buttress key size,

resulting in a quality of work less than required in these

and Grubbing: Vegetation, such as brush, grass, roots, and other

od acceptable to the owner, governing agencies, and the Geotechnical
Consultant.

The Geotechnical Consultant shall evaluate the extent of these removals depending
on specific site conditions. Earth fill material shall not contain more than 1 percent
of organic materials (by volume). No fill lift shall contain more than 5 percent of
organic matter. Nesting of the organic materials shall not be allowed.



LEIGHTON CONSULTING, INC.
General Earthwork and Grading Specifications

3030.495

2.2

2.3

2.4

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

(gasoline, diesel fuel, motor oil, grease, coolant etc.) have cheml
that are considered to be hazardous waste. As such, the indiscri
spillage of these fluids onto the ground may constitute a misdem
by fines and/or imprisonment, and shall not be allowed.

pport of fill
of 6 inches.

Processing: Existing ground that has been declared §
by the Geotechnical Consultant shall be scarified to a

following section. Scarification shall contig
of large clay lumps or clods and the wor

<0 aee is reasonably uniform, flat, and
if gaiApaction.

otherwise unsuitable ground shall be
uated by the Geotechnical Consultant

Overexcavation: In addition tQ
approved geotechnical repor(s
spongy, organic-rich, highl
overexcavated to co
during grading.

Benchlng Where e to be placed on ground with slopes steeper than 5:1
i its), the ground shall be stepped or benched. Please see the
ic illustration. The lowest bench or key shall be a
of 15 feet wide“and at least 2 feet deep, into competent material as
the Geotechnical Consultant. Other benches shall be excavated a
t of 4 feet into competent material or as otherwise recommended by
Fill placed on ground sloping flatter than 5:1 shall

evations recorded, and/or tested prior to being accepted by the Geotechnical
Consultant as suitable to receive fill. The Contractor shall obtain a written
acceptance from the Geotechnical Consultant prior to fill placement. A licensed
surveyor shall provide the survey control for determining elevations of processed
areas, keys, and benches.



LEIGHTON CONSULTING, INC.
General Earthwork and Grading Specifications

3.0 Fill Material

3.1  General: Material to be used as fill shall be essentially free of organic matter and
other deleterious substances evaluated and accepted by the Geotechnical Consultant
prior to placement. Soils of poor quality, such as those with u
gradation, high expansion potential, or low strength shall be plag
acceptable to the Geotechnical Consultant or mixed with other s8
satisfactory fill material.

3.2 Oversize: Oversize material defined as rock, or other irge

maximum dimension greater than 8 inches, shall no in fill
unless location, materials, and placement methods aré aeepted by the
Geotechnical Consultant. Placement operations shal nesting of
oversized material does not occur and such that over5|ze is completely
surrounded by compacted or densified fill all not be placed
within 10 vertical feet of finish gra
underground construction.

3.3 Import: If importing of fill 4 i ired for grading, proposed import

material shall meet the requi
shall be given to the Geote¢hini ant at least 48 hours (2 working days)
before importing begi &t its suitapility can be determined and appropriate

4.0

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

3030.495



LEIGHTON CONSULTING, INC.
General Earthwork and Grading Specifications

3030.495

4.3

4.4

4.5

4.6

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

Compaction of FiII Slopes: In addition to normal compaction

completion of grading, relative compaction of the fiII,
at least 90 percent of maximum density per ASTM Test

encountered. Compaction test location§i ot necessarily be selected on a
to verify adequacy of compaction
levels in areas that are judgeg equate compaction (such as close

2 feet in vertical ,000 Ctbic yards of compacted fill soils embankment.
i€, at least one test shall be taken on slope faces for each
face and/or each 10 feet of vertical height of slope. The

Locations: The Geotechnical Consultant shall document the

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




LEIGHTON CONSULTING, INC.
General Earthwork and Grading Specifications

5.0

6.0

7.0

3030.495

Subdrain Installation

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

Excavation

Geotechnical Consultant based on the field gWaluatigl of exposed conditions during

geitnortion of the slope shall be
ant prior to placement of
e unless otherwise recommended by

made, evaluated, and accepted by the Geote
materials for construction of the fill pogi es
the Geotechnical Consultant.

Trench Backfills

7.1 Safety: The Con all follow all OHSA and Cal/OSHA requirements for

7.2 edding and backfill of utility trenches shall be done in
ith the applicable provisions of Standard Specifications of Public

tion. Bedding material shall have a Sand Equivalent greater than

east one test should be made for every 300 feet of trench and 2 feet of fill.

Lift Thickness: Lift thickness of trench backfill shall not exceed those allowed in
the Standard Specifications of Public Works Construction unless the Contractor can
demonstrate to the Geotechnical Consultant that the fill lift can be compacted to the
minimum relative compaction by his alternative equipment and method.

7.4  Observation and Testing: The jetting of the bedding around the conduits shall be
observed by the Geotechnical Consultant.

6
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