GEOTECHNICAL INVESTIG

INGA, CALIFORNIA

8903139; 108903138

GEOCON

GEOTECHNIC PREPARED FOR

ENVIRONME
MATER

L SAN BERNARDINO REAL EASTATE SERVICES

DEPARTMENT — PROJECT MANAGEMENTS DIVISION
SAN BERNARDINO, CA

PROJECT NO. A9816-99-01

MARCH 8, 2019



GEOCON

WEST, I NC.
GEOTECHNICAL m ENVIRONMENTAL m MATERIALS

Project No. A9816-99-01
March 8, 2019

Ms. Dani Fox

San Bernardino County Real Estate Services Department
Project Management Division

825 East Third Street

San Bernardino, California 92415

Subject: GEOTECHNICAL INVESTIGATION
PROPOSED PUBLIC WORKS YARD IMPROVEMENTS (CIP
12158 BASELINE ROAD, RANCHO CUCAMONGA, CALIFOR
APN: 108903113; 108903139; 108903138

Dear Ms. Fox:

In accordance with your authorization of our proposal date
geotechnical investigation report for the propose

4, 2019, we have prepared this
improvements located at 12158
mpanying report presents the
findings of our study, and our conclusions an pertaining to the geotechnical aspects
of proposed design and construction. Ir investigation, it is our opinion that
the site can be developed as propos ide ¢ndations of this report are followed and

If you have any questions regar
undersigned.

port, or if we may be of further service, please contact the

Very truly yours,

GEOCON

Jelisa Thomas Adams Susan F. Kirkgard—-—
GE 3092 CEG 1754

(EMAIL) Addressee

2015 W. Park Avenue, Suite 1 m Redlands, California 92373 = Telephone 909.894.2175 m Fax 909.283.7160



TABLE OF CONTENTS

1. PURPOSE AND SCOPE ......oi ettt ettt ettt te et ensesseeneeee e 1

2. SITE AND PROJECT DESCRIPTION .......cocciiiieiiitieieieetieiesieeteeeesteeseessesseessessessaessessesssessensens

3. GEOLOGIC SETTING.....ccotiieieriietieieeteeteteettete st estetesreesaessesseessesseessessesssensessesssensens

4.  SOIL AND GEOLOGIC CONDITIONS..... .ottt
4.1 ATHEICTAL Fill oottt e et
4.2 Alluvial Fan DEPOSItS .....ccueecueeciieriieriieriieniesiesie e esieesieeseesseesseenseenseensaensees R

5. GROUNDWATER......ooti ittt ettt sttt s e e saesseestensesseensesesanens)

6. GEOLOGIC HAZARDS. ..ottt .
6.1  Surface Fault RUPLUIE ........ccoeviiiiiiiiiiiieiceieeeccecesee e adlea e Senth e
6.2 SCISIMICIEY..ecveeiiriiiiiniinieniereeteneetete sttt eetesee e enesaesneennesneeseense 000 e eevenee. oGRS ...
6.3 Seismic Design Criteria ......ccviercviereieeeriierieeeceeesreeeieeesineesveessaeeenes
6.4  Liquefaction Potential...........ccceeviierieniiiiiieiir e § o7
6.5 Slope SADILILY ..cveeiiiiriiiiiieieseeeceeeeee et g o 8
6.6  Earthquake-Induced F1looding..........c.coeevvievienieneeneeesasmmm e ... .8
6.7  Tsunamis, Seiches, and Flooding.............ccoecvevvveeee e B TN0R e e 8
6.8 Oil Fields & Methane Potential ................... N U 8
6.9 SubSIdence ........cceevveeveenieniinienieeeereereeeee e 9

7. CONCLUSIONS AND RECOMMENDATIONS....... 508 .... 0 e e 10
A T € 1531 1<) v Y DU UOUUOURRPUUUUTURURTI:. . SRR 10
7.2 Soil and Excavation Characteristics. . 4, ... 0 e 12
7.3 Minimum Resistivity, pH, and Wa © 1 e et e s 13
I €714 111 V- SSORUURUURURURRSY - SUUUUURURURURIO - TR SRR 13
7.5  Shrinkage .......ccoeevvevveevierienieeee e ot e, e ette e et te e teabeabe e reeraetaenraentaens 15

7.6  Conventional Foundation (For I T TR 16

7.7  Foundation Settlement i ... ......... M ceeeead s 17
7.8 i TLES ... e eiae e e e eeeeeneeeeeueeeeneeeeteeeeaeeeeteeeeae e e et e e eaeeeenaeean 17
7.9 Deepened FoundationBastallatiOf ...............coooveiiiiiiiieiiiiee e eeeee e e e e e e e 18
7.10 Miscellaneous FoundatflOnsti. ..............oooimiiiiiiieee ettt e 19
7.11 Lateral Design.................5 et ee ettt ee—eeeiteeei et ea—te ettt en et aa—eeaateteaateateeanteeeareeenreean 19
7.12 : et ee e e teeee—tteeeea atteeiaitteeiaaatesaa—teeeatreeeatressaaareeaas 20
7.13 imi TOTIS ..ttt ettt et e e et e e s eaeeeeaeeesaee e 21
7.14 TemPOTABY EXCAVALIONS ....ooouviiiiiiiieiiiceee ettt ettt e et eeent e e eaeeenneeesaaeeeanes 23
7.15 1)« VOO STPRRRPRRPT 23
.................................................................................................................. 25
.............................................................................................................. 25

oY Vicinity Map

igure 2, Site Plan

igure 3, Regional Fault Map

re 4, Regional Seismicity Map
Figures 5, Percolation Test Result

APPENDIX A
FIELD INVESTIGATION
Figures A1 through A5, Boring Logs



TABLE OF CONTENTS (Continued)

APPENDIX B
LABORATORY TESTING
Figure B1 and B2, Direct Shear Test Results
Figure B3 through B5, Consolidation Test Results
Figure B6, Laboratory Test Results
Figure B7. Corrosivity Test Results




GEOTECHNICAL INVESTIGATION

1. PURPOSE AND SCOPE

This report presents the results of a geotechnical investigation for the proposed public wor

(see Figure 2). A detailed discussion of the field investiga
in Appendix A.

SITE AND PROJECT DESCRIPTION

2158 Baseline Road, in the City of Rancho Cucamonga, California.

d single-story maintenance buildings and storage containers. The site is bounded
age yard to the west, by a shopping center and Day Creek Boulevard to the east,

el to gently sloping to the south. Surface water drainage at the site appears to have no

able pattern. The site is paved with gravel and has no vegetation.

Based on the information provided by the Client, it is our understanding that the proposed development
will consist of a 3,300-square-foot metal structure, as well as site improvements such as utility
connections, CMU perimeter walls, a heavy equipment yard, lighting, landscaping, and pavement.
The existing and proposed site conditions are depicted on the Site Plan (see Figure 2).
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Based on the preliminary nature of the design at this time, wall and column loads were not available.

It is anticipated that column loads for the proposed structure will be up to 100 kips, and wall loads
be up to 1 kip per linear foot.

3.

1alto-Colton Fault to the northeast,

deposits within the Chino Basin

ionally, the Chino Basin is located within the Peninsular
ince comprises the northwesterly-trending mountains, valleys,

southern Baja Peninsula to the Transverse Ranges in

icial Fill

fill was encountered in our field explorations to a maximum depth of 4 feet below existing
ground surface. The fill generally consists of light brown and brown poorly graded sand and silty sand
with varying amounts of gravel. The fill is characterized as dry to moist and loose to medium dense.
The fill is the result of past grading and construction activities at the site. Deeper fill may exist between

excavations and in other portions of the site that were not directly explored.
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4.2 Alluvial Fan Deposits

Holocene age alluvial deposits were encountered beneath the fill. The alluvium was generally light b
to dark brown or dark yellowish brown poorly graded to well-graded sand with gravel, gravel wi
or silty sand with various amounts of cobbles. Although not directly observed in our bori
are common in this geologic environment. The alluvium is characterized as fine- to coarse-

to moist, and loose to very dense.

5. GROUNDWATER

The site is located in the Chino Basin of the Upper Santa Ana Valley Groundwat®

monitoring period between 2011 and, 2018 i en groundwater was at a depth of
. The most recent groundwater level

- However, it is common for groundwater levels to vary seasonally or for
conditions to develop where none previously existed, especially in impermeable
ich are subjected to irrigation or precipitation. In addition, recent requirements for

ge are provided in the Surface Drainage section of this report (see Section 7.16).
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6. GEOLOGIC HAZARDS
6.1 Surface Fault Rupture

The numerous faults in Southern California include active, potentially active, and inactive

time (approximately the last 1.6 million years) but has had no known Holoce

have not moved in the last 1.6 million years are considered inactive.

faults with the potential for
potential for surface
oposed development is
¢ Southern California region, and

pf an earthquake on one of the

1, 1987, My, 5.9 Whittier Narrows earthquake and the January 17, 1994,
carthquake were a result of movement on the Puente Hills Blind Thrust and the

spectively. These deep thrust faults and others in the greater Los Angeles area are

in moderate to significant ground shaking at the site.
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6.2 Seismicity

As with all of Southern California, the site has experienced historic earthquakes from various regi
faults. The seismicity of the region surrounding the site was formulated based on research of an elé¢
database of earthquake data. The epicenters of recorded earthquakes with magnitudes equal
than 5.0 in the site vicinity are depicted on Figure 4, Regional Seismicity Map. A partial list 0
to major magnitude earthquakes that have occurred in the Southern California ithin

100 years is included in the following table.

LIST OF HISTORIC EARTHQUAKES

(OIdIZ:ltrtt(:l c\](uoatjknegest) Date of Earthquake i%éﬂ%?cghﬁ?l es) 3 te It’o
San Jacinto-Hemet area April 21, 1918 SE
Near Redlands July 23,1923 ESE
Long Beach March 10, 1933 SW
Tehachapi July 21, 1952 NW
San Fernando February 9, 197 WNW
Whittier Narrows October 1, 198 W
Sierra Madre June 28, 199 WNW
Landers 63 E
Big Bear 41 E
Northridge 57 \%
Hector Mine 80 ENE

¢ summarizes summarizes site-specific design criteria obtained from the 2016
ode (CBC; Based on the 2015 International Building Code [IBC] and ASCE 7-10),
al Design, Section 1613 Earthquake Loads. The data was calculated using the
i am U.S. Seismic Design Maps, provided by the USGS. The short spectral response uses
iod of 0.2 second. We evaluated the Site Class based on the discussion in Section 1613.3.2 of the
C and Table 20.3-1 of ASCE 7-10. The values presented on the following page are for the

risk-targeted maximum considered earthquake (MCER).

Geocon Project No. A9816-99-01
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2016 CBC SEISMIC DESIGN PARAMETERS

Parameter Value 2016 CBC Reference

Site Class D Table 1613.3.2

MCERr Ground Motion Spectral Response
Acceleration — Class B (short), Ss

1.648¢ Figure 1613.3.1(1)

MCER Ground Motion Spectral Response
Acceleration — Class B (1 sec), Si

Site Coefficient, Fa
Site Coefficient, Fy

Site Class Modified MCERr Spectral Response
Acceleration (short), Sms

Site Class Modified MCER Spectral Response
Acceleration — (1 sec), Swmi

5% Damped Design
Spectral Response Acceleration (short), Sps

5% Damped Design
Spectral Response Acceleration (1 sec),

considered

The table below presents the mapped maxi

parameters for projects located in 1c sion Categori€§/ of D through F in accordance with

ASCE 7-10.

GROUND ACCELERATION

Value ASCE 7-10 Reference
0.621g Figure 22-7

1.0 Table 11.8-1
0.621¢g Section 11.8.3 (Eqn 11.8-1)

idered Earthquake Ground Motion (MCE) is the level of ground motion that has a
xceedance in 50 years, with a statistical return period of 2,475 years. According to
Building Code and ASCE 7-10, the MCE is to be utilized for the evaluation of
ateral spreading, seismic settlements, and it is our understanding that the intent of the
ing code is to maintain “Life Safety” during a MCE event. The Design Earthquake Ground Motion
the level of ground motion that has a 10 percent chance of exceedance in 50 years, with a

statistical return period of 475 years.
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Deaggregation of the MCE peak ground acceleration was performed using the USGS online Unified

Hazard Tool, 2008 Conterminous U.S. Dynamic edition. The result of the deaggregation analysis indicat
that the predominant earthquake contributing to the MCE peak ground acceleration is characterizg
6.85 magnitude event occurring at a hypocentral distance of 9.85 kilometers from the site.

such design may be economically prohibitive.

6.4 Liquefaction Potential

Liquefaction is a phenomenon in which loose
strength during strong ground motions. Pri ing liquefaction include intensity and
ace soils, in-situ stress conditions, and

the depth to groundwater. Liquefa i i gf shear strength in the liquefied layers due

s for Evaluating and Mitigating Seismic Hazards in

efaction analysis to a depth of 50 feet below the lowest portion of the proposed

action. Also, the groundwater level in the immediate site vicinity has been greater than 250 feet
4 and is currently greater than 500 feet beneath the site. Based on these considerations, it is our

opinion that the potential for liquefaction to occur beneath the site is considered low.
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6.5 Slope Stability

The topography at the site and surrounding is relatively level to sloping gently to the south. Acco
to the City of Rancho Cucamonga Safety Element (2010), the site is not within an area iden
having a potential for slope instability. There are no known landslides near the site, nor is the,site 1

path of any known or potential landslides. Therefore, the potential for slope stability hazards t ersel

affect the proposed development is considered low.

6.6 Earthquake-Induced Flooding

Earthquake-induced flooding is inundation caused by failure of dams or other wate
due to earthquakes. The City of Rancho Cucamonga Safety Element (City of Rancho

6.7 Tsunamis, Seiches, and Flooding

The site is not located within a coastal area.
at the site.

Seiches are large waves generate
water-retaining structures are |

resulting from a seismically induc ¢ is considered unlikely.

area of minima
(FEMA, 2019; City o

The site is within oding (Zone X) as defined by the Federal Emergency

Management A ancho Cucamonga, 2010).

6.8 Oil'Fields thane Potential

rnia Division of Oil, Gas and Geothermal Resources (DOGGR) Well

e vicinity (DOGGR, 2019). However, due to the voluntary nature of record

well drilling companies, wells may be improperly located or not shown on the

Since the site is not located within the boundaries of a known oil field, the potential for the presence of
methane or other volatile gases at the site is considered low. However, should it be determined that a
methane study is required for the proposed development it is recommended that a qualified methane

consultant be retained to perform the study and provide mitigation measures as necessary.
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6.9 Subsidence

Subsidence occurs when a large portion of land is displaced vertically, usually due to the withdra
groundwater, oil, or natural gas. Soils that are particularly subject to subsidence include those
silt or clay content. The City of Rancho Cucamonga (2010) indicates that regional subsiden

or planned at the site or in the general site vicinity. As long as the County 1f
recharge program, the potential for ground subsidence due to withdrawal of fluids g site is

considered low.
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7.1

7.1.1

7. CONCLUSIONS AND RECOMMENDATIONS

General

It is our opinion that neither soil nor geologic conditions were encountered during
investigation that would preclude construction of the proposed project ided t
recommendations presented herein are followed and implemented during de

construction.

ils are suitable for re-use as
engineered fill provided the recommendation ion of this report are

followed (see Section 7.4).

The results of the laboratory testingfin . ae alluvial soils may be subject
to excessive hydro-consolidation ee Figure B3). Hydro-consolidation

is the tendency of a soil s | saturation, resulting in the overall

e conducted to remove all existing artificial fill or soft soils as necessary

ction of the Geotechnical Engineer (a representative of Geocon). The excavation

ever is greater. The limits of existing fill and/or soft soil removal will be verified by the
Geocon representative during site grading activities. Recommendations for earthwork are
provided in the Grading section of this report (see Section 7.4).

All excavations must be observed and approved in writing by the Geotechnical Engineer (a
representative of Geocon). Prior to placing any fill, the upper 12 inches of the excavation
bottom must be scarified, moistened, and proof-rolled with heavy equipment in the presence

of the Geotechnical Engineer (a representative of Geocon West, Inc.).
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Subsequent to grading of the site, the proposed structures may be supported on a conventional

foundation system deriving support in newly placed engineered fill. All foundati
excavations must be observed and approved in writing by the Geotechnical Engineer p
placement of steel or concrete. Recommendations for the design of a conventional found

system are provided in Section 7.6.

Where new exterior concrete slab-on-grade is to be constructed, it is ree
existing artificial fill and any soils disturbed during construction
compacted for slab support. Recommendations for earthwork are

section of this report (see Section 7.4).

al support of offsite

special excavation measures may be necessary in
i led in the Temporary Excavations

improvements. Excavation recommend

e maintained in order to minimize settlements in the soils and

in. If the soils exposed in the excavation bottom are soft or

area of new paving is not required; however, paving constructed over existing uncertified fill
or unsuitable alluvial soil may experience increased settlement and/or cracking, and may
therefore have a shorter design life and increased maintenance costs. As a minimum, the upper
12 inches of subgrade soil should be scarified and properly compacted for paving support.
Paving recommendations are provided in Preliminary Pavement Recommendations section of
this report (see Section 7.13).
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7.1.12

7.1.13

7.1.14

Based on the results of percolation testing performed in the upper 10 feet of site soils, a

stormwater infiltration system is considered feasible for this project. Additional discussio
provided in the Stormwater Infiltration section of this report (see Section 7.15).

settlement should be reevaluated by this office.

Any changes in the design, location or elevation, as outlined in this rep@
by this office. Once the design and foundation loading configuration proge g'a more

finalized plan, the recommendations within this repor

It is the r€8ponsibility of the contractor to ensure that all excavations and trenches are properly

shored ;

All onsite excavations must be conducted in such a manner that potential surcharges from
existing structures, construction equipment, and vehicle loads are resisted. The surcharge area
may be defined by a 1:1 projection down and away from the bottom of an existing foundation
or vehicle load. Penetrations below this 1:1 projection will require special excavation measures
such as sloping and shoring. Excavation recommendations are provided in the Temporary
Excavations section of this report (see Section 7.14).
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7.2.5

7.3

7.3.1

7.3.2

7.3.3

The upper 5 feet of existing site soils encountered during the investigation are considered

to have a “very low” expansive potential (EI = 0) and are classified as “non-expansi
in accordance with the 2016 California Building Code (CBC) Section 180835
The recommendations presented herein assume that the building foundations and slab

derive support in these materials.

Minimum Resistivity, pH, and Water-Soluble Sulfate

Potential of Hydrogen (pH) and resistivity testing, as well as chlg wer

the co

performed on representative samples of on-site material to generall
potential to surface utilities. The tests were performed in accordance Califomia Test
Method Nos. 643 and 422 and indicate that the soils argseensidered “mildl

ts are planned, it is recommended that a corrosion engineer be
est results and incorporate the necessary precautions to avoid
ipes and concrete structures in direct contact with the soils.

he existing fill encountered during exploration is suitable for re-use as an engineered
fill, provided any encountered oversize material (greater than 6 inches) and any encountered

deleterious debris is removed.
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7.4.3

7.4.4

7.4

Grading should commence with the removal of all existing vegetation and existing

improvements from the area to be graded. Deleterious debris such as wood and root structus
should be exported from the site and should not be mixed with the fill soils. Aspha

fill or soft alluvial soil at the direction of the ngineer (a representative of
istance of 3 feet beyond the

or a dista

Geocon). The excavation should extend latera
> equal to the depth of

of existing fill and/or soft alluvial

ing measures. However, if excavations in close proximity to an adjacent property line

cture are required, special excavation measures may be necessary in order to

Where new paving is to be placed, it is recommended that unsuitable or soft existing fill and
alluvial soils be excavated and properly compacted for paving support. As a minimum, the
upper 12 inches of subgrade soil should be scarified, moisture conditioned to optimum
moisture content, and compacted to at least 95 percent relative compaction for paving support.
Paving recommendations are provided in Preliminary Pavement Recommendations section of
this report (see Section 7.13).
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7.4.9 Utility trenches should be properly backfilled in accordance with the requirements of the
Green Book (latest edition). The pipe should be bedded with clean sands (Sand Equivalg
greater than 30) to a depth of at least 1 foot over the pipe, and the bedding material 1

7.4.10
Rocks larger than 6 inches in

sed as structural fill should

port soils will be utilized in the building pad, the soils must be placed uniformly and at
equal thickness at the direction of the Geotechnical Engineer (a representative of Geocon

West, Inc.). Soils can be borrowed from non-building pad areas and later replaced with

imported soils.
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7.6

7.6.1

7.6.2

7.6.3

7.6.4

7.6.5

Conventional Foundation Design

Subsequent to the recommended grading, a conventional shallow spread foundation s
may be utilized for support of the proposed structure provided foundations derive su

newly placed engineered fill.

grade, and 12 inches into the recommended bearing g

The allowable soil bearing pressure above ma; 400.psf and 600 psf for each

additional foot of foundation width and depth, resp aximum allowable soil

bearing pressure of 4,000 psf.

The allowable bearing pressures may be increased by@ne-third for transient loads due to wind

or seismic forces.

d foundation subgrade should be sprinkled as necessary; to maintain a moist condition

as would be expected in any concrete placement.

Foundation excavations should be observed and approved in writing by the Geotechnical
Engineer (a representative of Geocon West, Inc.), prior to the placement of reinforcing steel
and concrete to verify that the excavations and exposed soil conditions are consistent with
those anticipated. If unanticipated soil conditions are encountered, foundation modifications

may be required.
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7.6.11

7.7

7.7.1

7.7.2

7.8

7.8.1

This office should be provided a copy of the final construction plans so that the excavation

recommendations presented herein could be properly reviewed and revised if necessary.

Foundation Settlement

the heaviest loaded structural element. Settlement of the foundati
occur on initial application of loading. Differential settlement is not exy

over a distance of 20 feet.

1is report should be reviewed

ous are greater than the

in height and are supported on pile
lized for support of proposed light

or seismic loads.

For design purposes, an allowable passive value for the soils may be assumed to be 290 psf
per foot. The allowable passive value may be doubled for isolated piles placed more than twice
the diameter. To develop the full lateral value, provisions should be implemented to assure
firm contact between the piles and the surrounding soil. The allowable passive pressure may

be increased by up to one-third for transient loads due to wind or seismic forces.
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7.8.5

7.9

7.9.1

7.9.2

7.9.3

All drilled pile excavations should be continuously observed by personnel of this firm to

verify adequate penetration into the recommended bearing materials. The capacity prese
is based on the strength of the soils. The compressive and tensile strength of the pile s
should be checked to verify the structural capacity of the piles.

Deepened Foundation Installation

Casing may be required if caving is experienced in the drilled exca

Groundwater was not encounterediin our field exp

25 feet below the existin urface. Howewer, should groundwater or seepage be
encountered during con h more than 6 inches of standing water
level require the us oncrete into the bottom of the hole. A tremie
shall consist of a wate , with a hopper at the top. The tube shall be equipped with

to retard or stop the flow of concrete. The discharge end shall be closed at

ork to prevent water entering the tube and shall be entirely sealed at all

A special concrete mix should be used for concrete to be placed below water. The design shall
provide for concrete with a strength of 1,000 pounds per square inch (psi) over the initial job
specification. An admixture that reduces the problem of segregation of paste/aggregates and
dilution of paste shall be included. The slump shall be commensurate to any research report
for the admixture, provided that it shall also be the minimum for a reasonable consistency for

placing when water is present. Extreme care should be employed so that the pile is not pulled
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apart as the casing is withdrawn. At no time should the distance between the surface of the

concrete and the bottom of the casing be less than 5 feet. Continuous observation of the drillj

and pouring of the piles by a representative of this firm is required.

7.9.5 Closely spaced piles should be drilled and filled alternately, with the concrete pe

unless approved by the Geotechnical Engineer.

7.10 Miscellaneous Foundations

7.10.1  Foundations for small outlying structures, such as block walls up to

planter walls or trash enclosures which will not be 4i he proposed strugfiire may be

supported on conventional foundations bearing o of 12 inches of newly placed

engineered fill which extends laterally at leas he foundation area. It is
essential that proper drainage be maintained in orde imize setfleéments in the soils and
compaction cannot be performed

at the site, Geocon should be

rial. The allowable bearing pressure may be increased by up to one-third for

ateral Design

Resistance to lateral loading may be provided by friction acting at the base of foundations,
slabs and by passive earth pressure. An allowable coefficient of friction of 0.45 may be used

with the dead load forces in the undisturbed alluvial soils or newly placed engineered fill.
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7.11.2  Passive earth pressure for the sides of foundations and slabs poured against undisturbed

alluvial soils or newly placed engineered fill soils may be computed as an equivalent fl
having a density of 290 pounds per cubic foot (pcf) with a maximum earth pres
2,900 psf. When combining passive and friction for lateral resistance, the passive comp
should be reduced by one-third.

7.12 Concrete Slabs-On-Grade

7.12.1  Concrete slabs-on-grade subject to vehicle loading should be desig
the recommendations in the Preliminary Pavement Recommendatid
(Section 7.13).

7.12.2  Subsequent to the recommended grading, concrete sla
to vehicle loading, should be a minimum of 4 inch inimum slab reinforcement

should consist of No. 4 steel reinforcing bars enter in both horizontal

7.12.3

ng Materials (ACI 302.2R-06) and should be installed
nformance with ASTM E 1643 (latest edition) and the manufacturer’s
. A minimum thickness of 15 mils extruded polyolefin plastic is

retarders which contain recycled content or woven materials are not

d in direct contact with the concrete slab with proper perimeter seal. If the
a Green Building Code requirements apply to this project, the vapor retarder should

sunderlain by 4 inches of clean aggregate. It is important that the vapor retarder be puncture
resistant since it will be in direct contact with angular gravel. As an alternative to the clean
aggregate suggested in the California Green Building Code, it is our opinion that the concrete
slab-on-grade may be underlain by a vapor retarder over 4 inches of clean sand (sand
equivalent greater than 30), since the sand will serve a capillary break and will minimize the

potential for punctures and damage to the vapor barrier.
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7.12.4  For seismic design purposes, a coefficient of friction of 0.45 may be utilized between

concrete slabs and subgrade soils without a moisture barrier, and 0.15 for slabs underlai

a moisture barrier.

7.12.5

7.12.6  The recommendations of this report a

and by the placement

slab corners occur.

ience increased settlement and/or cracking, and may therefore have a shorter
and increased maintenance costs. As a minimum, the upper 12 inches of paving
® should be scarified, moisture conditioned to optimum moisture content, and
properly compacted to at least 95 percent relative compaction, as determined by ASTM Test
Method D 1557 (latest edition).

The following pavement sections are based on an assumed R-Value of 40. Once site grading
activities are complete, it is recommended that laboratory testing confirm the properties of

the soils serving as paving subgrade prior to placing pavement.
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7.13.3  The Traffic Indices listed below are estimates. Geocon does not practice in the field of traffic

engineering. The actual Traffic Index for each area should be determined by the project ci
engineer. If pavement sections for Traffic Indices other than those listed below are reg

Geocon should be contacted to provide additional recommendations. Pavement thic e

were determined following procedures outlined in the California Highway De Man
(Caltrans). It is anticipated that the majority of traffic will consist of automobile arge
truck traffic.

PRELIMINARY PAVEMENT DESIGN SECTIO ‘

L . Estimated Traffic Asphalt Concrete | Class 2Aggregaté Base
ocation .
Index (TI) (inche :
Automobi.le Parking and 4 40
Driveways
Trash Truck &
Fire Lanes 7 7.0
7.13.4 Secti andard Specifications for Public
te base materials should conform to
e State of California, Department of
Transportation™ (Caltra 3ase should conform to Section 200-2.4
of the “Standard Spe onstruction” (Green Book).
7.13.5  Unless specifically desi d evaluated by the project structural engineer, where exterior

or support of vehicles, it is recommended that the concrete

mance of pavements is highly dependent upon providing positive surface drainage
n the edge of pavements. Ponding of water on or adjacent to the pavement will
ssult in saturation of the subgrade materials and subsequent cracking, subsidence and
pavement distress. If planters are planned adjacent to paving, it is recommended that the
perimeter curb be extended at least 12 inches below the bottom of the aggregate base to

minimize the introduction of water beneath the paving.
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7.14 Temporary Excavations

7.14.1  Excavations on the order of 5 feet in height are anticipated during grading operation
construction of the foundation excavations. The excavations are expected to expose
alluvial soils, which may be subject to caving. Due to the potential for cobbles, t
should be prepared for difficult excavation conditions. Vertical excavations up
height may be attempted where not surcharged; however, the contractor
for caving, sloughing, and raveling in open excavations. Due to the g
and potential for caving, the contractor should also be prepared to fofimfoundati

at the excavation bottom.

7.14.2  Vertical excavations greater than 5 feet will require sloping and/or shoring m $'in order

ble, temporary tnsurcharged

flatter, up to a maximum of

7.14.3 0 pe should be barricaded to prevent

7.15

7.15.1 ruary 4, 2019, site exploration, boring B3 was utilized to perform percolation
was advanced to the depth listed in the table below. Slotted casing

ring, and the annular space between the casing and excavation was

provided in the following table. Based on the test results, the average infiltration rate (adjusted
percolation rate) for the earth materials encountered is provided in the following table.
The field-measured percolation rate has been adjusted to infiltration rates in accordance with
the County of San Bernardino Technical Guidance Document for Water Quality Management
Plans (June 2013). Additional correction factors may be required and should be applied by the
engineer in responsible charge of the design of the stormwater infiltration system and based

on applicable guidelines. The percolation test data sheet is provided as Figure 5.
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. . Infiltration Depth Average Infiltration Rate
Boring Soil Type () (in / hour)

B3 Sand (SP) 5-10

7.15.2

7.15.3

soils located in boring B2, infiltration should not be conducted near't
is planned for any location other than where the above testing was perfo

and laboratory testing may be required.

It is our further opinion that infiltration of stg ater and will not induce excessive
hydro-consolidation at the location of percola i BS5), will not create a
perched groundwater condition, will not affect soil st Interaction of existing or proposed
pported by existing retaining walls,
g 8cttlements are anticipated to be
y location other than where the above

testing may be required.

The design drawings should be reviewed and approved by the Geotechnical Engineer.
The installation of the stormwater infiltration system should be observed and approved in

writing by the Geotechnical Engineer (a representative of Geocon).
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7.16 Surface Drainage

7.16.1  Proper surface drainage is critical to the future performance of the project. Uncontrg
infiltration of irrigation excess and storm runoff into the soils can adversely aff
performance of the planned improvements. Saturation of a soil can cause it to
shear strength and increase its compressibility, resulting in a change in the origin

engineering properties. Proper drainage should be maintained at all times

7.16.2  All site drainage should be collected and controlled in non-g

g, shoring, and foundation plans should be reviewed by the Geotechnical Engineer
(a representative of Geocon West, Inc.), prior to finalization to verify that the plans have been
prepared in substantial conformance with the recommendations of this report and to provide

additional analyses or recommendations.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. The recommendations of this report pertain only to the site investigated and are based upon

the assumption that the soil conditions do not deviate from those disclosed in the investigati
If any variations or undesirable conditions are encountered during construction, o
proposed construction will differ from that anticipated herein, Geocon West, Inc, sho
notified so that supplemental recommendations can be given. The evaluation or ide
the potential presence of hazardous or corrosive materials was not part of the

provided by Geocon West, Inc.

processes or the works of man on this ddition, changes in applicable

or appropriate standards may occur, from legislation or the broadening of

knowledge. Accordingly, th i i be invalidated wholly or partially by

ing construction operations, that firm should prepare a letter indicating

o0 assume the responsibilities of project geotechnical engineer of record. A copy of

the letter should be provided to the regulatory agency for their records. In addition, that firm

should px

ide revised recommendations concerning the geotechnical aspects of the proposed

ent, or a written acknowledgement of their concurrence with the recommendations
presented in our report. They should also perform additional analyses deemed necessary to

ssume the role of Geotechnical Engineer of Record.

Geocon Project No. A9816-99-01 March 8, 2019



LIST OF REFERENCES

California Department of Water Resources, 2019, Groundwater Level Data by Township, Range, and
Section, http:/www.water.ca.gov/waterdatalibrary/groundwater/ hydrographs/index_trs.cfi

California Division of Mines and Geology, 1995, Sate of California Earthquake Fault
Cucamonga Peak Quadrangle, Revised Official Map, Effective: June 1, 1995.

California Division of Mines and Geology, 1976, Geologic Hazards in Southwestern San Ber
County, California, Special Report 113, Prepared in cooperation with the Cg
Bernardino Environmental Improvement Agency, the County of San Beg
Department, and the U.S. Geological Society.

California Geological Survey, 2019a, CGS Information 4Wa e, Regulatory Map Portal,
http://maps.conservation.ca.gov/cgs/informationwa, ex,html?map=regulatorymaps.

California  Geological Survey, 2019b, Earthquake Investigation,
https://maps.conservation.ca.gov/cgs/EQZAp

California Geological Survey, 2018, Earthg de for Government Agencies,
Property Owners/Developers, and ioners for Assessing Fault Rupture

Hazards in California, Specia

enhall, W. C., 1904, Map Showing the Artesian Areas and Hydrographic Contoursin the Valley
of Southern California, data compiled by W. C. Mendenhall, 1904, U.S. Geological Survey
Water Supply Paper No. 219, Plate III.

Rancho Cucamonga, City of, 2010, General Plan Update, Safety Element.

San Bernardino, County of, 2010a, San Bernardino County Land Use Plan, General Plan, Geologic
Hazard Overlays, Figure EHFH C VICTORVILLE/SAN BERNARDINO.

Geocon Project No. A9816-99-01 March 8, 2019



LIST OF REFERENCES (continued)

San Bernardino, County of, 2010b, San Bernardino County Land Use Plan, General Plan,
Overlays, Figure EHFH B VICTORVILLE/SAN BERNARDINO.

San Bernardino, County of, 2007, Safety Element of the San Bernadino General Plan.

Hazard
Toppozada, T., Branum, D., Petersen, M, Hallstrom, C., and Reichle, M., 2000, Epicente d Ar
Damaged by M> 5 California Earthquakes, 1800 — 1999, California Geological Su Map
Sheet 49.

U.S. Geological Survey 2006, Quaternary Fault and Fold Database tate

http//earthquake.usgs.gov/hazards/qgfaults.

Ziony, J. 1., and Jones, L. M., 1989, Map Showing Late Quaternary Faults and 1978-
the Los Angeles Region, California, U.S. Geological S iscellaneous Field

Geocon Project No. A9816-99-01 March 8, 2019



117.55000° W 117.53333° W NADZ7 117.51667° W

|

o

AVENVE

34, 13;533‘-‘ N

Wf 350—" i i

BASE _____LINE

34.1 1(—;56?‘-‘ N
|
34.11667° N

A i # fo
117.53333° W NADZ27 117.51667° W
1/2 1 MILE
1000 FEET [0 500 1) 1000w
s s B s o s s

Printed from TOPO! 2000 Wildflower Productions (www.topo.com)

OGRAPHIC MAPS, 7.5 MINUTE SERIES, GUASTI, CA QUADRANGLE

OCON @) VICINITY MAP

W E S T, I N C.
ENVIRONMENTAL GEOTECHNICAL MATERIALS 12158 BASELINE ROAD
2051 W. PARK AVE., SUITE 1 - REDLANDS, CA 92373 RANCHO CUCAMONGA, CALIFORNIA

PHONE (909) 894-2175 - FAX (909) 283-7160
DRAFTED BY: CB CHECKED BY: SFK MARCH 2019 PROJECT NO. A9816-99-01 FIG. 1




GEOCON

W E ST, I N C.

ENVIRONMENTAL GEOTECHNICAL MATERIALS

4»{%@__ 2051 W. PARK AVE., SUITE 1 - REDLANDS, CA 92373
PHONE (909) 894-2175 - FAX (909) 283-7160

DRAFTED BY: JS | CHECKED BY: JTA

0 80’ 160’ SITE PLAN

12158 BASELINE ROAD
RANCHO CUCAMONGA, CALIFORNIA

MARCH 2019 PROJECT NO. A9816-99-01 FIG. 2




Reference Jennings, C. W and Bryant W. A, 2010 Fault Actrvrty Map of California, Calrfornra Geological Survey Geologic Data Map No. 6.
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PERCOLATION TEST DATA SHEET

Project: Rancho Public Works Yard |Project No: A9816-99-01 Date: | 2/5/2019
Test Hole No: B3 Tested By: N
Depth of Test Hole, D;: 10 USCS Soil Classification: SP with gravel

Test Hole Dimensions (inches) Length Width
Diameter (if round) = | 8 | Sides (if rectangular) =
Sandy Soil Criteria Test*
At Do D¢
Time Interval| Initial Depth | Final Depth
Trial No. Start Time | Stop Time (min) to Water (in)|to Water (in)
1 8:09 8:34 25 71.4 111.4
2 8:38 9:03 25 63.6

*If two consecutive measurements show that six inches of water seeg
shall be run for an additional hour with measurements, taken eve

s than 25 minutes, the test
erwise, pre-soak (fill)

overnight. Obtain at least twelve measurements per hole over at le3 ely 30 minute
intervals) with a precision of at least 0.25".
AD
At Do Change in
Time Inte Initial Depth al Depth | Water Level | Percolation
Trial No. Start Time | Stop Time in) (in) Rate (min/in)
9:05 9:15 10 42.2 341
2 9:17 9:27 35.3 408
3 9:30 9:40 64.0 99.4 354 407
4 9:42 9:52 65.4 98.9 335 430
5 9:55 63.2 98.9 35.6 404
6 10:07% 63.2 98.4 35.2 410
minutes Ho = 54.6 inches
inches Hf = 21.1 inches
inches AH = 33.5 inches
inches Havg = 37.9 inches
inches
AH(607)
= BT+ 2Hoy)
Infiltration Rate, It = 10.1 inches/hour

FIGURE 5






APPENDIX A

FIELD INVESTIGATION

The site was explored on February 4, 2019, by excavating five 8-inch diameter borings to depths be
5% and 25'% feet below the existing ground surface utilizing a truck-mounted hollow-ste

of the conditions between
sampling intervals. Therefore, the logs contain both obse yieted data. We determined the

lines designating the interface between soil materials on the g visual obServations, penetration
rates, excavation characteristics and other factors asitiongbetween materials may be abrupt or
gradual. Where applicable, the logs were revis c aboratory testing. The locations

of the borings are shown on Figure 2.
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PROJECT NO. A9816-99-01

. |E BORING 1 Zu: | Z ws
DEPTH oI5| sou E2k | e~ | 22
IN SAMPLE 2 |3 CLASS 2o | & (u_') = &
NO. 2 |2 % | ELEV. (MsL) - DATE COMPLETED 02/04/2019 rez | o | 2&
FEET £ |3| wses e - zP2 1 Z 23
o W
g EQUIPMENT HOLLOW STEM AUGER BY: JS ol ©
MATERIAL DESCRIPTION
0 BULK |4 UNPAVED, SAND WITH FINE TO COARSE GRAVEL
— - 05 [¢ ARTIFICIAL FILL
W Sand, poorly graded, medium dense, moist, brown, fine- to medium-grained,
- 2 - o trace fine to medium gravel.
= -{Bl@2.5' ! b ALLUVIUM
o - '_-@ Poorly Graded Sand with Gravel, medium dense, brown, moist, 2
-4 kAo - coarse-grained, fine to medium gravel.
L o
Blas M o Sp 42
e 0
o -
i 1 Buk g7
L g | 711 i 2. b - light brown 2.0
Bl@7.5' [y} . -~
[ (_)iz ey Gravel with Sand, dense, slightly e- to medium-grained,
- 10 — Qg 0 fine to coarse gravel. —
* Iri@io e & ss | 1055 | 13
= ] | 0. O‘ 0 -
L, ‘0 5% B
4 e 0 - yellowish brown, cg
B Br@12.5 s % | 68 1240 | 32
U_ b6) _0_
— 14 (.’4_) s‘_)v —
940
Bl@15 o ="0 GW 506" | 1242 | 24
- 16 00_0'—00_ =
0 = O
- |l -
L 18 4 0 -0 |
il
- - -0 o 0] =
P i
Bl@20' | |4-2- - no recovery 50(2")
Total depth of boring: 20.5 feet.
Fill to 1.5 feet.
No groundwater encountered.
Backfilled with soil cuttings.
enetration resistance for 140-pound hammer falling 30 inches by
auto-hammer.

ure A1,
of Boring 1, Page 1 of 1

A9816-99-01 BORING LOGS.GPJ

SAMPLE SYMBOLS

|:| ... SAMPLING UNSUCCESSFUL

@ ... DISTURBED OR BAG SAMPLE

I:l ... STANDARD PENETRATION TEST

n ... CHUNK SAMPLE

. ... DRIVE SAMPLE (UNDISTURBED)

! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON




PROJECT NO. A9816-99-01

. |E BORING 2 Zu: | Z ws
DEPTH oI5| sou E2k | e~ | 22
IN SAMPLE 2 |3 CLASS 2o | & (u_') = &
NO. o |2 o ELEV. (MSL.) -- DATE COMPLETED 02/04/2019 Foz | of (2
FEET £ |5]| wscs —_— . 23| x> | 23
3 |9 wo @
g EQUIPMENT HOLLOW STEM AUGER BY: JS a® ©
MATERIAL DESCRIPTION
0 BULK [4 GRAVEL, FINE TO COARSE GRAINED, SOME COBBLES
— - 05 [¢ ARTIFICIAL FILL
.g Sand, poorly graded, medium dense slighty moist, brown, fine- to
- 2 [ medium-grained, fine to medium gravel.
i | B2@3' W - loose
-4 T ALLUVIUM
B - 4 - { 1 l M Silty Sand, medium dense, slightly moist to moist, brown, fin&
- ¢ 1o 0Ll N L1236 | a5 ]
= _ _D'_ . Poorly Graded Sand and Gravel, dense, slightly moist, light brown,
G- coarse-grained sand, fine gravel, cobble fra
- 8 — '0- L
e
i | B2y W° . [ 67 1258 | 34
4
- 10 S B
5 -
L 7o -
o
| 12 —3 _' _' . -
B2@12' . 9 i Sp - very dense, some cgbble fragmen 50(6") 0.9
| ] /R =
-0
- 14— o =
A2
i | B2@is Be o, [ s04") L1
| 16 —3 --D . . -
I | o B
B2@17 ., 50(3")
- 18 S0 B
5
L 90 [ Sand, poorly tadled, medium dense, moist, brown, fine-grained, fineto |- | | |
coarse gravel, some clay. 32 110.6 l6.3
Total depth of boring: 20.5 feet.
Fill to 4 feet.
No groundwater encountered.
Backfilled with soil cuttings.
enetration resistance for 140-pound hammer falling 30 inches by
auto-hammer.

ure A2,
of Boring 2, Page 1 of 1

A9816-99-01 BORING LOGS.GPJ

SAMPLE SYMBOLS

|:| ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)

@ ... DISTURBED OR BAG SAMPLE n ... CHUNK SAMPLE ! ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. A9816-99-01

. % BORING 3 Zu.| & LS
DEPTH 8 =] sou £z E 27 g =
IN SAMPLE 3 |3 CLASS c20 | @ o i
NO. o (2 ELEV. (MSL.) -- DATE COMPLETED 02/04/2019 Foz | of (2
FEET E 5] wscs) R — —_— oS | > o2
3 |9 W0
g EQUIPMENT HOLLOW STEM AUGER BY: JS a® ©
MATERIAL DESCRIPTION
0 BULK [4 GRAVEL, COARSE GRAINED, COBBLES
— - 05 [¢ ARTIFICIAL FILL
) g Silty Sand, medium dense, dry, light brown, fine-grained, trace fine gravel.
[/ ALLUVIUM
s -{B3@2.5' ! SW Well-Graded Sand with Gravel, medium dense, dry to slightly mois
4 S brown, well-graded sand, fine gravel.
[ Sand, poorly graded, medium dense, dry to slightly moist, lig
- - to medium-grained, fi 1.
B3@s' - 0 medium-grained, some fine grave 39
| 6 —3
| 8 —3
B3@10' || - very dense, some cobble fragments 50(4"™) 0.5
i | B3@1s W [ 50(5") 0.3
L o0 - yellowish brown, medium- to coarse-grained =
B3@20' 79 1216 | 5.7
Claycy Sand, dense, moist, dark yellowish brown, fine-grained. | | | |
|~ Sand, poorly graded, very dense, moist, light brown, coarse-grained. | 504 [ 1122 1100
Total depth of boring: 25.5 feet.
Fill to 1.5 feet.
No groundwater encountered.
Percolation testing performed.
Backfilled with soil cuttings.
Penetration resistance for 140-pound hammer falling 30 inches by
auto-hammer
A9816-99-01 BORING LOGS.GPJ
of Boring 3, Page 1 of 1
[] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST B .. ORIVE SAMPLE (UNDISTURBED
SAMPLE SYMBOLS ( )
B ... DISTURBED OR BAG SAMPLE Al .. cHUNK SAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. A9816-99-01

. o BORING 4 Zus. | Z W
DEPTH SAVPLE 8 g SoIL 5 %% g " x E
IN = [ w =
NO. Q |2| CASS | ELEV.(MsSL) - DATE COMPLETED 02/04/2019 Fns | 0F 2=
FEET £ |5]| wscs —_— . 23| x> | 23
I |0 Woe @
g EQUIPMENT HOLLOW STEM AUGER BY: JS ol ©
MATERIAL DESCRIPTION
0 BULK |4 2" AC
- -4 05 ¥ ARTIFICIALL FILL
) W Silty Sand, medium dense, moist, brown, fine-grained.
HZa ALLUVIUM
= - B4@2.5' ! b Poorly Graded Sand with Gravel, dense, slightly moist, brown,
4 4. - '_-@ SP coarse-grained, fine to coarse gravel, trace cobble fragments.
N _ o -
R

2.1

i%

- medium- to coarse-grained

Total depth of boring: 5.5 feet.
Fill to 1.5 feet.

No groundwater encountered.
Backfilled with soil cuttings.
Surface restored.

Penetration resistance for 140-pound
auto-hammer.

A9816-99-01 BORING LOGS.GPJ

ure A4,
of Boring 4, Page 1 of 1

|:| ... SAMPLING UNSUCCESSFUL I:l ... STANDARD PENETRATION TEST . ... DRIVE SAMPLE (UNDISTURBED)

SAMPLE SYMBOLS
.. DISTURBED OR BAG SAMPLE Al .. cHUNK sAMPLE Y ... WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON



PROJECT NO. A9816-99-01

. |E BORING 5 Zu: | Z ws
DEPTH 8 2l soL = s or T
IN SAMPLE 3 % CLASS ER0 | &6 i
NO. % = ELEV. (MSL.) -- DATE COMPLETED 02/04/2019 =0 2 Sy 2=
FEET USCS _— _— weno > oz
E |3] wses Z04 =Je)
S wyn
g EQUIPMENT HOLLOW STEM AUGER BY: JS a® ©
MATERIAL DESCRIPTION
0 BULK |4 COARSE GRAVEL, COBBLES
— - 05 [¢ ARTIFICIAL FILL
(- Silty Sand, medium dense, moist, brown, fine- to medium-grained, some fine
- 2 9 - avel
45 gravel.
= -{B5@2.5' ! o SP ALLUVIUM
A Poorly Graded Sand with Gravel, dense, moist, dark brown, medi
- 1777 . L _coarsegrained, finegravel. AV Names N [T
o SP Sand, poorly graded, medium dense, slightly moist, brown,

medium-grained, some fine gravel.

Total depth of boring: 5.5 feet.
Fill to 1.75 feet.

No groundwater encountered.
Backilled with soil cuttings.
Penetration resistance for 140-pound h
auto-hammer.

A9816-99-01 BORING LOGS.GPJ

ure A5,
of Boring 5, Page 1 of 1

[] ... SAMPLING UNSUCCESSFUL ] .. STANDARD PENETRATION TEST Il . bRIVE SAMPLE (UNDISTURBED)
SAMPLE SYMBOLS
... DISTURBED OR BAG SAMPLE Al .. cHUNK sAMPLE Y .. WATER TABLE OR SEEPAGE

NOTE: THE LOG OF SUBSURFACE CONDITIONS SHOWN HEREON APPLIES ONLY AT THE SPECIFIC BORING OR TRENCH LOCATION AND AT THE DATE INDICATED.
IT IS NOT WARRANTED TO BE REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES.

GEOCON






APPENDIX B

LABORATORY TESTING

Laboratory tests were performed in accordance with generally accepted test methods of the “Ameg
Society for Testing and Materials (ASTM)”, or other suggested procedures. Selected samples were
for direct shear strength, moisture density relationship, corrosivity and in-place dry density
content. The results of the laboratory tests are summarized in Figures B1 through B7. The in
density and moisture content of the samples tested are presented on the boring logs

Geocon Project No. A9816-99-01 March 8, 2019



7.0
SAMPLE SOIL TYPE DENSITY MOISTORE (%) MOISTORE (%)
Bl @ 2.5 SP 116.1 57 12.6
6.0 B2 @ 3 SP 103.0 7.7 17.4
B3 @5 SP 112.7 5.7 3
~
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Normal Pressure (KSF)
t Shear, Saturated
EOCON () DIRECT SHEAR TEST RESULTS
S T I N C. 9
ENVIRONMENTAL GEOTECHNICAL MATERIALS 12158 BASELINE ROAD
2051 W. PARK AVE., SUITE 1 - REDLANDS, CA 92373 RANCHO CUCAMONGA, CALIFORNIA
PHONE (909) 894-2175 - FAX (909) 283-7160
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7.0

DRY INITIAL FINAL
SAMPLE SOIL TYPE DENSITY MOISTURE (%) MOISTURE (%)

B1 + B2 @ 0-5' SP 111.3 9.8 16.9

6.0 REMOLDED TO 90%

Shear Strength (KSF)

C=

2.0 3.0 4.0 5.0 6.0
Normal Pressure (KSF)

t Shear, Saturated

EOCON @ DIRECT SHEAR TEST RESULTS
S T

LA 12158 BASELINE ROAD
ENVIRONMENTAL GEOTECHNICAL MATERIALS

2051 W. PARK AVE., SUITE 1 - REDLANDS, CA 92373 RANCHO CUCAMONGA, CALIFORNIA

PHONE (909) 894-2175 - FAX (909) 283-7160
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WATER ADDED AT 2 KSF
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WATER ADDED AT 2 KSF
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WATER ADDED AT 2 KSF
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SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS
ASTM D 4829-11

Moisture Content (%) Dry Expansion *UBC **CB
Sample No. [ Before After Density (pcf) Index Classification Classifi
Bl & B2 7.6 12.7 118.2 0 Very Low Non-
MIX @ 0-5'

* Reference: 1997 Uniform Building Code, Table 18-I-B.
* Reference: 2016 California Building Code, Section 1803.5.3

SUMMARY OF LABORATORY M
AND OPTIMUM MOISTURE CQ

DENSITY AND
ST RESULTS

ASTM D 155
Soil Optimum
Sample No. Description Moisture (%)
Olive Brown
Bl&B2 . Poorly Grad 6.0
MIX @ 0-5 with Silt

EOCON @ LABORATORY TEST RESULTS

ENV|R:(E)}NMSEN:;’L I GI\EIOTEC-:HNK:AL MATERIALS 12158 BASELINE ROAD
2051 W. PARK AVE., SUITE 1 - REDLANDS, CA 92373 RANCHO CUCAMONGA, CALIFORNIA
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SUMMARY OF LABORATORY POTENTIAL OF
HYDROGEN (pH) AND RESISTIVITY TEST RESULTS
CALIFORNIA TEST NO. 643

Sample No. pH Resistivity (ohm centimeters
B1&B2 7.84 13,000 (Mildly Corrosi
MIX @ 0-5'

SUMMARY OF LABORATORY CHLORID

Sample No.

Bl & B2
MIX @ 0-5'

NT TEST RESULTS

SUMMARY OF LABORATO

CALI

Water Soluble Sulfate (% SQ,)

Sulfate Exposure*

0.

002

SO

6 California Building Code, Section 1904.3 and ACI 318-11 Section 4.3.

ATER SOLUBLE SULFATE TEST RESULTS
NIA TEST NO. 417
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