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MARK MAIDA
13302 Ranchero Road
Oak Hills, CA. 92344

Attention: Mr. Mark Maida,

Subject:  Preliminary Geotechnical Investigation on the 1.50-acre parcel, APN 0438-165-33,
located at the Southwest corner of Rock Springs Road and Deep Creek Road, in
Apple Valley, San Bernardino County, California.

In accordance with your authorization, ALR Engineering & Testing. performed a Preliminary
Geotechnical Investigation for the above-mentioned property for the purpose of a proposed 4,500 sf proposed
Gas Station with Convenience Store. The enclosed report contains the results of our field investigation and
laboratory testing and classification. Our efforts were directed towards providing classification and strength of
the soils for determination of the foundation design.

We sincerely appreciate the opportunity of being service to you on this aspect of the pI'OJCCt Please do not
hesitate to call us should you have any questions regarding the content of the reports.

Respectfully submitted,
ALR ENGINEERING & TESTING

, NICET III, CESSWI, ICC

nior Associate En
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1.1

1.2

2.1

2.2

1.0 INTRODUCTION AND SCOPE OF WORK
Introduction

This report presents the results of our Preliminary Geotechnical Investigation for the 1.50-acre parcel,
APN 0438-165-33, located at the Southwest corner of Rock Springs Road and Deep Creek Road in
Apple Valley, San Bernardino County, California. Figures 1 and 2 show the property location. We
understand that the site will be utilized for a proposed Gas Station with Convenience Store.

Scope of Work

Our scope of work included:

Review of available soils data. *  Perform laboratory testing.
Subsurface investigation by CAT Backhoe. * Geotechnical Engineering considerations.
*  Report preparation with conclusions and recommendations.

2.0 FIELD INVESTIGATION AND LABORATORY TESTING

Field Investigation

A field investigation using a CAT backhoe equipped with a 24” bucket was performed on March 25,
2018. Four (4) trenches were excavated to an approximate depth of fifteen (15) feet measured from the
existing ground surface. On January 20, 2019 two (2) borings were drilled to maximum depth of fifty (50)
feet Figure 4 shows the approximate location of the trenches and borings.

The purpose of our investigation was to ascertain the geotechnical properties of near surface underlying
soils for foundation recommendations, and was not intended to provide evidence of potential
environmental conditions. Appendix A presents the trench logs and borings. The trench and boring logs
and related data depict subsurface conditions only at the specific locations and time indicated.

Laboratory Testing

Laboratory testing on select representative samples included:

*  Maximum Density Tests *  QGradation/Sieve Analysis * R-Values

*  Inplace Dry Density Tests *  Sand Equivalent Tests
Inplace dry density in conjunction with laboratory maximum dry density, provides an indication of
relative density (or relative compaction). This in-place relative compaction is utilized in estimation of
potential shrinkage factors during grading and recommendations for site preparations, with relative
compaction ranging from mid-eighties, two (2) Maximum Density Tests were performed in the laboratory
on representative bulk samples.

Gradation/Sieve Analysis is useful in classifying of soils in accordance with the Unified Soil
Classification System, ASTM D2487. Eight (8) Gradation/Sieve Analysis Tests were performed.
Gradation analysis can be utilized in qualitative determination of other engineering properties, such as
compressibility, shear strength, and R-value.

Sand Equivalent (SE) is an indicator for cleanliness of the coarse-grained soils and is useful in
qualitative estimation of the R-value. Eight (8) sand equivalent tests were performed.
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3.1

3.2

4.1

4.2

R-Value Tests are used to determine the strength of the soils for the roadways and in determining the
structural sections of the streets. A total of two (2) R-value tests were performed on the two streets.

The site will incorporate a detention basin that will mitigate the storm runoff. The Double-Ring
Infiltrometer was utilized to determine the infiltration rate of the basin for WQMP and hydrology studies
within other reports. Results of our laboratory testing are contained in Appendix B.

3.0 SITE AND SUBSURFACE CONDITIONS

Site Conditions

The subject site is vacant. The proposed location of the proposed Gas Station with Convenience Store is
shown on Figure 1-4. The property is located at the Southwest corner of Rock Springs Road and Deep
Creek Road in Apple Valley, San Bernardino County. The property is located in the SW Y4 of the SE 74
of Section 19, T4N, R3W, APN 0438-165-33. The surface topography has an approximate gradient
slope of 1% that drains towards the West.

Subsurface Conditions

Our field investigation and laboratory testing revealed that the near surface soils consist predominantly of
poorly graded SANDS with silts (SP-SM), well graded SANDS with silts and gravel (SW-SM), and well
graded SANDS with some gravel (SW). Appendix A presents the detailed logs of soils encountered in
our trenches and borings.

4.0 GEOTECHNICAL ENGINEERING CONSIDERATIONS

Our geotechnical engineering evaluations are based on the limited field investigation and laboratory
testing performed for the subject project.

Foundation System Considerations

Allowable bearing pressure for foundations depends upon the shear strength, settlement characteristics of
the underlying soils, types of foundation system, acceptable differential movement, and depth of
embedment. Based on the type of structures, our evaluations are directed towards the isolated footings as
well as continuous footings.

Settlement and Heaving considerations:

Although no swell consolidation testing was performed, based on low field densities and our
observations, the top four feet of soils are likely to settle due to loading and introduction of water. Based
on the loose to medium dense condition, the site is susceptible to low to moderate settlement. This
condition can be mitigated by over-excavation and re-compaction.
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Appendix E contains the following:

San Bernardino County Hazard Overlay Map
AP Map

FEMA FIRM Map

USDA Soil Type Description

Nearby Well Depth information

4.3 Seismic Considerations

Review of available Alquist-Priolo Special Studies Maps indicate that the site is not located within any
known or published active fault zones. Detailed geologic study was not within the scope of this
report. It is noted that there are several active faults situated in Southern California. Some of these major
fault zones are located within thirty (30) miles of the project location.
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Faulting and Seismicity

Active faulting is one of the most significant geologic hazards affecting development in California.
Active faults have undergone movement within the Holocene Epoch, less than the last 11,000 years.
Potentially active faults have experienced movement within the last 11,000 to approximately 750,000
years, the late Quaternary period. The site is within 50 miles of several active and potentially active
faults in the seismically active southern California region, therefore, the potential for future strong ground
shaking at the site is high. The site and region will likely experience future earthquakes of moderate to
large size. Some of the near future earthquakes on nearby active faults may be greater that Richter
magnitude 8.0.

The site is not located within any mapped Alquist-Priolo Special Studies Zones, Apple Valley South
Quadrangle (1988). As such, surface rupture is not anticipated to be a hazard since there are not known
or suspected fault traces within the Victorville area. Five fault systems affect the Victor Valley including
the San Andreas, Helendale, San Jacinto faults, North Frontal and Landers fault. The San Andreas is
considered most likely to produce a major earthquake.

The Helendale fault, located approximately nine miles northeast of the Victorville Area could also be
responsible for a moderate earthquake with Richter magnitude of approximately 5.9. A third major fault
system, the San Jacinto fault, is located approximately 16 miles south of the Victorville area and trends
parallel to the San Andreas fault. This fault is expected to be capable of generating a magnitude 6.7
earthquake. This fault is the most seismically active fault in southern California and has generated
ground-rupturing earthquakes greater than magnitude 5.5 as recently as 1968, and 1987 (Treimain

and Lundberg, 1999). This extensive fault zone ranges up to 1.3 miles wide and extends southeastward
approximately 120 miles into eastern San Diego County.

The North Frontal fault zone of the San Bernardino Mountains is located approximately 5.5 miles
southeast of the Victorville Area along the base of the Ord Mountains. This active fault zone has the
potential to produce a moderate earthquake with a Richter Magnitude of approximately 6.2. The Landers
fault was discovered as a result of a 7.4 Richter magnitude sized earthquake on June 28, 1992.

Silverwood Lake, Lake Arrowhead and Lake Gregory all are upstream of the site and pose very little
impact to the site. The site is protected by the Mojave River Forks Reservoir. The embankment is 5.5
miles upstream of the site. Silverwood Lake is an additional 6 miles to the embankment, Lake Gregory

is 4.25 miles to Silverwood Lake and Lake Arrowhead is 16 miles to the embankment. The seiche hazards
are extremely low for this site. The Mojave River Forks Reservoir is designed to hold back any flooding.
The Mojave River Forks Reservoir has a low flow outlet 20 feet wide as well as an emergency overflow
200 feet wide.
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According to the 2016 California Building Code (CBC) and ASCE 7-10 the site soils can be classified
as Type D. The site is considered to be located in Seismic Risk Category 2. The Table below provides
the seismic parameters as contained in ASCE 7-10 and Seismic Design Maps produced by OSHPD.
Any changes in the present code should be considered during the design.

Latitude — N 34.414166 Longitude — W -117.225280

Site Classification: D
Short period spectral site acceleration: Ss =1.874¢g
Spectral acceleration for a 1-sec period: S1=0.722¢g
Short period acceleration coefficient: Fa=1.00
1-second acceleration coefficient: Fv=1.50
Modified: SMs = Fa*Ss = (1.00)(1.874) = 1.874¢g
SM; = Fv*S; = (1.50)(0.722) = 1.083g
Design Values: SDs = 2/3*(SMs) = 2/3*1.874 = 1.249g
SD; = 2/3*(SMy) = 2/3*1.083 = 0.722¢g
Seismic Design Category: D

Design Response Spectrum:  Tv= 8 seconds

Liquefaction Hazard Analysis

SPT CSR CSR CSR
(N1)so Depth eqk 7.5 8.0 Total Effective rq FS(7.5) FS(8.0)
Stress Stress
0.0 0.079 | 0.051 0 0 1.000

6 5.0 0.100 | 0.078 | 0.051 580 580 0.993 1.280 1.970
12 10.0 0.130 | 0.077 | 0.050 1160 1160 0.985 1.678 2.582
14 15.0 0.150 | 0.077 | 0.050 1740 1740 0.975 1.956 3.009
15 20.0 0.163 | 0.076 | 0.049 2320 2320 0.960 2.152 3.311
21 25.0 0.230 | 0.074 | 0.048 2900 2900 0.945 3.095 4.761
22 30.0 0.240 | 0.073 | 0.048 3480 3480 0.930 3.281 5.048
20 35.0 0.215 | 0.072 | 0.047 4060 4060 0.910 3.004 4.622
23 40.0 0.250 | 0.068 | 0.044 4640 4640 0.870 3.654 5.621

Even though the top 5 feet is relatively loose it had a higher fine content. The adjustment for fines brought
the factor of safety higher. Also, the top five (5) ft of soil around the foundation will be over-excavated and
recompacted to a relative compaction of 90% or higher. Below that depth the soils have a higher confining
stress. The factor of safety exceeds the minimum standard of 1.25 (Seed and Idriss, 1982).
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Figure 1 REGIONAL FAULT MAP (City of Victorville General Plan 2030)
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4.4

4.5

4.6

Seismically Induced Settlement

Ground movement and settlement can occur when relatively low-density soils are subject to ground
vibrations. Potential for settlement of near surface soils due to earthquake cannot be precluded.
However, with the over-excavation and re-compaction of the surface soils the settlement will be
mitigated. The densification of the surface soils and the confined nature of the deeper soils, an adequate
shear strength and bearing pressure will be provided. The structure will only influence the top two (2)
feet below the bottom of the foundation. The recommendation of over excavation and re-compaction is
for the top five (5) feet of soil. The supporting soils will bear the weight of the structure.

Liquefaction Potential

Although our field investigation did not extend to great depths, based on our general experience, the site
is not subject to liquefaction.

Liquefaction is a phenomenon where earthquake induced ground vibrations increases the pore pressure in
saturated, granular soils until it is equal to the confining, overburden pressure. When this occurs, the soil
can completely lose its shear strength and enter a liquefied state. The possibility of liquefaction is
dependent upon the grain size, relative density, confining pressure, saturation of the soils, strength of the
ground motion and duration of ground shaking. For liquefaction to occur three criteria must be met:
Underlying loose, coarse grained soils, a ground water depth of less than 50 feet and a nearby large
magnitude earthquake.

Based on the loose relative density and granular soils and the ground water in 2018 from the nearest two
wells (USGS 3424535117135702 004N003 W30D005S) and (USGS 342514117134802,
NO003W19G003S) were 64 feet and 91 feet below proposed average ground surface, respectively.
However, historically in 2011 the water level elevation was approximately 27 feet below proposed
average ground surface. The likelihood of the water level to be that shallow again and coincide with a
massive nearby earthquake is unlikely. The soils have a very high infiltration rate of 6 in/hr and the
saturated hydraulic conductivity is High to Very High.

“Liquefaction occurs only when all of the following criteria have been met:
e The soil is cohesionless
e The soil is loose
e The soil is saturated
e The earthquake produces ground shaking with sufficient intensity and duration
e The ground shaking produces undrained conditions in the soil” (1)

Wind Consideration

The site is located in the high wind zone. Design provisions of the latest California Building Code should
be followed.

(1) Geotechnical Engineering Principles and Practices (p. 692), by Donald Caduto, 1999 Upper Saddle River, NJ 07458, Prentice

Hall
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4.7

4.8

4.9

4.10

5.1

5.2

5.3

5.4

Depth of Groundwater

The depth of the groundwater at this site is approximately 64°-90° from the ground surface. This depth is
shown on the USGS Water Resources Data file for the surrounding area.

Flooding Potential

The site is outside the 100 yr flood plain and is in Zone X per the FEMA FIRM MAP 06071C6515J
September 2, 2016, which states that the location is outside the 0.2% annual chance floodplain. The
County Hazard Overlay utilizes the same data from FEMA showing the site has a very low chance of
flooding and shows the site is outside the 500 yr floodplain. The potential for flooding is extremely low.

Dam Inundation

The site does lie within the Count Hazard Overlay for Dam Inundation however the likelihood of Dam
Inundation is extremely low. The event that would cause a Dam Inundation would be extremely
devastating and a national emergency. Every regional facility would be impacted in this event. This site
is not a critical facility and would remain closed until the waters subsided.

On-Site Septic System

The site will have an onsite septic system with the leach lines along the south east property
lines. The septic tank and leach line design has already been approved by the county in a
separate report. The soils over the entire site are relatively the same and minor relocations
would not adversely affect the system.

5.0 CONCLUSIONS

In our opinion the soils encountered on this project site are suitable for the proposed development of the
commercial development project provided recommendations contained in this report are followed.

Upper four (4) feet of the soils are loose to medium dense, and relatively dry. These materials are subject
to settlement due to consolidation and ground vibrations. Over-excavation and re-compaction of near
surface soils, and other mitigating measures are discussed in Section 6.0 of this report.

Our investigation and testing indicate that the near surface soils are likely to exhibit very low to low
expansion potential.

Seismic considerations contained in Section 4.3 should be considered during planning and design in
conjunction with requirements of latest California Building Code.

The site is situated in a high wind speed area. The design should consider wind forces meeting the
current requirements of the latest California Building Code.

10
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6.1

6.2

6.3

6.4

6.0 RECOMMENDATIONS

Site Preparation

To achieve uniform support for foundations and slab-on-grade, the site should be cleared of all
vegetation, debris and any deleterious materials.

As described earlier herein, the upper four (4) feet of material is relatively loose to medium dense. To
mitigate rapid settlement, and or expansion, we recommend that the building pad area, extending five (5)
feet beyond the outer most limits should be over-excavated to a depth of at least four (4) feet below the
existing or lowest cut grade and further scarified to a depth of twelve (12) inches. The scarified surface
should be inspected by ALR Engineering & Testing prior to re-compaction. Upon approval of the soils
engineer, the material should be uniformly moisture conditioned and re-compacted to relative
compaction of at least 90 percent. All grading operation, including excavation, removal and
re-compaction shall be observed by ALR Engineering & Testing or his/her representative.

Shrinkage and Compaction Settlement During Grading

Our field investigation and field and laboratory testing determined that the near surface soils are loose to
medium dense. Accordingly, we estimate the shrinkage factor to be approximately 15 to 20 percent
during over-excavation and re-compaction. Shrinkage is defined as the decrease in volume of soil due
to artificial compaction, expressed as percentage of ratio of compacted dry density minus inplace density
to compacted dry density. Shrinkage factors provided herein assumes an average relative compaction of
92 percent. Additionally, approximately 0.30 to 0.40 feet of compaction settlement should be considered
during site grading.

Over-excavation and Re-compaction

To provide uniform consistent soil support and drainage, we recommend that the upper four (4) feet
below the existing grade or lowest cut grade be over-excavated and re-compacted. Once the pads
have been over-excavated the bottom should be scarified an additional twelve (12) inches, the scarified
surface should be observed by an experienced engineer and the bottom should be tested prior to the
re-compaction. Upon approval of the engineer, the material shall be uniformly moisture conditioned to
near optimum moisture content and re-compacted to a minimum relative compaction of 90%. The
excavation then backfilled and compacted in loose lifts not exceeding eight (8) inches, after uniformly
moisture conditioned as per compaction criteria provided herein this report.

Imported Fill

Imported fill should be free of all deleterious substances, and non-expansive. The source of the imported
fill should verified by the Engineer prior to being brought to the site.

11
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6.5

6.6

6.7

Compaction Criteria

Following compaction criteria should be observed:

Structural Fill-Building areas extending at 90% or greater @ -2 to +2% of OMC
least 5” beyond the outermost building limit

Backfill around retaining walls, Trench 90% or greater @ -2 to +3% of OMC
backfill from 1’ to 4’ below the subgrade

All compaction and moisture content criteria are relative to ASTM D1557 Maximum Dry Density (MDD)
and Optimum Moisture Content (OMC).

Foundation Design

The use of shallow, continuous and isolated footing foundation system is recommended provided other
recommendations given in our report are followed. The max allowable bearing pressure and minimum
footing foundation requirements are given below.

Maximum # of Floors Continuos Isolated Lateral Sliding
Allowable Bearing Footings Footings Bearing Coefficient
Pressure Width Depth | Width  Depth Capacity
2000 psf Single Story | 12”7 15” ] 15" 15” 180 psf 0.25

The bearing pressure can be increased by one-third for seismic or wind loading. As a minimum, all
footings should be reinforced with one (1) No. 4 bar at the top and one (1) No. 4 bar at the bottom.
Additional reinforcing should be determined by a structural engineer. A total settlement on the order of
0.75 inches should be anticipated, with differential settlement of about 0.35 inches.

Canopy Foundation Recommendation

The allowable soil pressure shall be 2,000 psf, the lateral bearing pressure shall be 180 psf. The concrete
shall be a minimum of 2,500 psi at 28 days. The foundations must be cured for 3 days prior to any steel
erection on top of the footings. All other foundation requirements shall be provided by the manufacturer
of the canopy.

Underground Fuel Tank Recommendation

The allowable soil pressure shall be 2,000 psf, the lateral bearing pressure shall be 180 psf. The tanks
shall be encapsulated with gravel at least twelve (12) inches thick.

Slab on Grade

We recommend a minimum thickness of four (4) inches. Two (2) inches of granular bedding (clean sand)
underneath all slabs-on-grade underlain by a 6-mil thick Visqueen is recommended. All slabs should be
reinforced with steel reinforcement of No. 3 bars twenty-four (24) inches on center both ways, placed at
mid-height of the slab is recommended. An equivalent-welded wire mesh reinforcement, 6x6 - 6x6 may
be used in lieu of No. 3 bars. We recommend construction joints at every approximately 200 square feet.
Concrete works exposed to an outside environment should be air contained with an air content of four (4)
percent at the time of placement. All concrete should be placed at a slump not to exceeding four (4)
inches at time of placement.

12
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6.8

6.9

6.10

6.11

6.12

6.14

Cement Type and Corrosion Potential

Based on our experience, we recommend Type II cement for all concrete works in contact with soils.
Additionally, we recommend 15 to 20 % Type F Fly Ash as substitute for cement by weight.

Trench Backfill

Utility trench backfill material should be non-expansive, free of debris and any deleterious substances.
Local onsite material is suitable for trench backfill. Granular bedding of one (1) foot underneath the water
and sewer line pipes and six (6) inches above the pipes should be considered. The backfill should be
compacted in loose lifts not exceeding six (6) inches to achieve relative compaction as set in Section 6.4
Compaction Criteria.

Surface Drainage and Landscaping

All grading should be such to direct surface runoff away from the building foundations. Roof runoff
should also be directed away from the foundations.

Pavement Structure

The following pavement recommendations are based on the existing street and highway plans.

Rock Springs Road 6.5” of AC over 9.0” of Class II Base
Deep Creek Road 5.0” of AC over 9.0” of Class II Base
Onsite paving 4.0" of AC or 6.0” of PCC over compacted native soils

Field Observations and Testing

The recommendations contained in this report are based on the results of our limited preliminary
investigation and our general experience with the similar soil conditions. It is critical that ALR
Engineering & Testing observe the earthworks operation and test for compaction at various stages
of the related construction activities. These activities include but may not be limited to:

*  Qver-excavation and scarification. *  Fill placement and backfilling.
Subgrade preparation *  Placement of Base Course
*  Trench and Utility backfill *  When any unusual conditions are encountered.

Based on these observations and testing, it may be necessary to modify the recommendations contained
herein.

Final Report

A final report should be prepared which will contain field observations, test results and additional
recommendations, as warranted.

13
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7.0 LIMITATIONS

Conclusions, recommendations and professional opinions resulting from our site observations, field
investigation and laboratory testing are intended solely for the 4,500 sf Proposed Gas Station with
Convenience Store.

Our conclusions and recommendations are based on our understanding of the project and consistent with
the level of skill ordinarily exercised by other professional consultants under similar circumstances at the
same time our services were provided.

This report is exclusively prepared to assist the owner Mark Maida in the design of the footings and
foundation support for the Proposed Gas Station with Convenience Store described within this report
on site.

ALR Engineering & Testing should be consulted to provide written modifications to the
Recommendations contained in this report, depending upon the project requirements.

14
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The site is within Qw — Alluvial Wash Deposits

The site will incorporate a detention basin that will mitigate the storm runoff. The double ring

infiltrometer was utilized to determine the infiltration rate of the basin for WQMP and hydrology studies
within other reports.
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Map Unit Description: CAJON-WASCO, COOL COMPLEX, 2 TO 9 PERCENT SLOPES*--San ROCK SPRINGS RD GAS STATION
Bernardino County, California, Mojave River Area

San Bernardino County, California, Mojave River Area

119—CAJON-WASCO, COOL COMPLEX, 2 TO 9 PERCENT
SLOPES*

Map Unit Setting
National map unit symbol: hkrr
Elevation: 2,300 to 3,200 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 66 degrees F
Frost-free period: 180 to 290 days
Farmland classification: Not prime farmland

Map Unit Composition
Cajon and similar soils: 65 percent
Wasco, gravelly, and similar soils: 30 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Cajon

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite sources

Typical profile
H1 - 0 to 8 inches: sand
H2 - 8 to 60 inches: sand

Properties and qualities
Slope: 2 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to
very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 1 percent
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: Sandy (RO30XF012CA)
Hydric soil rating: No

Uspa  Natural Resources Web Soil Survey 2/2/12018

N
=== Conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: CAJON-WASCO, COOL COMPLEX, 2 TO 9 PERCENT SLOPES*—San ROCK SPRINGS RD GAS STATION

Bernardino County, California, Mojave River Area

Description of Wasco, Gravelly

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite sources

Typical profile
H1-0to 7 inches: sandy loam
H2 - 7 to 60 inches: sandy loam

Properties and qualities

Slope: 2 to 5 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): High
(1.98 to 5.95 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: COARSE LOAMY (R030XF003CA)
Hydric soil rating: No

Minor Components

Cajon, sloping
Percent of map unit: 2 percent
Hydric soil rating: No

Wasco
Percent of map unit: 2 percent
Hydric soil rating: No

Riverwash
Percent of map unit: 1 percent
Landform: Channels
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: San Bernardino County, California, Mojave River Area
Survey Area Data: Version 9, Sep 11, 2017

UsbA N
-

atural Resources Web Soil Survey
onservation Service National Cooperative Soil Survey

2/2/2018
Page 2 of 2
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TABLE 1 Soil Classilication Chart

Criteria for Assigning Group Symbols and Group Names Using Laborstory Tests

* Cosrse-Grained Solis Gravels Clean Gravels o Cuz4and!=sCosif aw Wellgraded gravel®
More then 50 % retained on No. More than 50 % of coarss Less than 5 % fines r "
200 siave fraction retained on No. 4 Cu < 4 andjor 1 > Ce>3 GP Poorly graded gravel

siove Gravels with Fines More Fines classily as ML or MH GM  Sity graval®aM
o % W Fines classity es CL or CH GC  Clayey gravel*8H
Sands Clean Sands . Cuzf6and1=Cecx3f sw Well-gradad sand
60 % or more of coarse Less than § % fines T
Selon haaiet 005, & sloss Cu < 8 andjor 1>Co >3 8P ___Poorly graded send’
Sands with Fines o Fines classlfy as ML or MH &M Biity sand @M
Mors ien 125 Mee® e ciesaly ae L o OH 8C  Clayey sando
Fine-Grained Solis Siits and Clays inorganic PI> 7 and plots on or above “A" ineY  CL Lean clay®aM
g;&mmhﬂo. Liquid limit less than 50 Pl < 4 or plots below “A° Ine? WML skl o
S Bomemit on o Cwaros
Siits and Clays inorganic Pi plots on or above *A” line CH Fat clay'L.™
Liquid fimit 50 or mors Pl piots below “A” fine MH Elestic st
organio %Iﬂﬂ-ﬂmmqon OoH %ﬂf
Highly organic soiis Primerlly organic matter, dark in color, and organic odor PT Peat
4 Based on the material passing the 3-n. (75-mm) Mit soll containe = 30% plus No. . Pre-
)  CumDuyy 5ol dominanty greve, add “gravely’ 1 group name,
8 if fieid sample contained cobbles o boulders, or *If soll contains = 15 % sand, add “with sand" {6 4Pl 2 4 and plots on or above A" ine.
both, add “with cobbles or boulders, or both’ to group name, © Pl < 4 or plots below A" line,
group name, 2l fines classify as CL-ML, use duel symbol GC- * P plots on or above *A" iine.
SGravels with 5 1o 12% fines require dual @M, or SC-SM. © P plots below “A" fne.
symboals: "T!Mmm.mmm -]
wamgmvﬁwnhdﬂ group name. .
GW-GC well-graded gravel with clay 'If soll containe = 15 % gravel, add “with graver®
Mmmmmm -y b
1t Atterberg limits piot in hatched area, soil I
OSends with § to 12% fes reaure dual  CLML sty oy, | i "
symbols: *1t soil contains 15 to 20 % plus No, 200, agd
SW-8M well-graded sand with siit ‘with sand™ or "with gravel," whichever Is pre-
SW-SC weil-graded sand with clay dormninant,
SP-SM poorly graded sand with siit . Lif sot contains = 30% plus No. 200, pre-
SP-8C poorly graded sand with clay dominantly sand, add "sandy" to group name.
= 7
FOR GLASSIFICATIONS OF FING~SRAINGD SOILS 4
AND FINE~GRAINED FRACTION OF COARSE-SRUINED 7

8
e
\
N
\

EBLUATTON OF “A*~LINE

¥ ¢
A VA )
ERUTION OF “U*~LINE \} / G\A " )

-©
VERTIONL AT UL = 16 T0 /v,
Pr =] THENPI=08 fL8) »
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R
y

S 4N
l

o 20 @ %0 a0 s0 ) 70 o o0 100 110
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UNIFIED SOIL CLASSIFICATION SYSTEM
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TEST PIT NO. TP-1

Project: APN 0438-165-33 Project # 1803409
Client: APPLE VALLEY C-STORE Date: 3-25-18

Depth Sample | Moisture Dry Lab Soil
Feet Type | Content | Density | Test | Class Geotechnical Description
% pcf. Type —
- Poorly graded SAND with silts and traces of gravel, Tan,
1.0°--| BAG SIEVE | SP-SM Damp, Medium Dense to Loose

- SE
1.5'-
2.0'--| BAG MAX Poorly graded SAND with some gravel, Tan, Damp, Loos€

- SIEVE| SP
2.5 SE

4.0'--| BAG SIEVE Poorly graded SAND with much gravel, Tan, Damp, Loose
- SE SP

10.0'--

11.0'-

12.0'-

13.0'--

14.0'--

15.0'--

I — Bottom of Exploratory Trench
Test Pit No. TP-1 Plate A1




TEST PIT NO. TP-2

Project: APN 0438-165-33 Project # 1803409

Client: APPLE VALLEY C-STORE Date: 3-25-18

Depth Sample | Moisture Dry Lab Soil
Feet Type | Content | Density | Test Class Geotechnical Description
% pcf. Type ——
- Poorly graded SAND with silts, Dark Tan, Damp, Medium
1.0'-- SP-SM Dense

-- MAX
1.5'--| BAG SIEVE

-- SE

4.0'--| BAG SIEVE Well graded SAND with silts and much gravel, Dark Tan,
- SE | SW-SM Dry, Loose

6.0'--| BAG SIEVE Well graded SAND with some gravel, Tan, Dry, Loose
- SE Sw

7.0'--

7.5'-

8.0'--

8.5'--

9.0'--

10.0"--

1.0

12.0'-

13.0'--

14.0'--

15.0'--

_ Bottom of Exploratory Trench
Test Pit No. TP-2 Plate A-2




TEST PIT NO. TP-3

Project:

Client:

APN 0438-165-33

Project # 1803409

APPLE VALLEY C-STORE

Date: 3-25-18

Depth
Feet

Sample
Type

Moisture
Content
%

Dry
Density
pcf.

Lab
Test
Type

Soil
Class

Geotechnical Description

1.0'--

10.0'--

11.0'--

12.0'--

13.0'--

14.0'--

15.0'--

SP-SM

SW-SM

sSwW

Poorly graded SAND with silts, Dark Tan, Damp, Medium

Dense

Well graded SAND with silts and much gravel, Dark Tan,

Dry, Loose

Well graded SAND with some gravel, Tan, Dry, Loose

Bottom of Exploratory Trench

Test Pit N

o.TP-3

Plate A-3




TEST PIT NO. TP-4

Project:

Client:

APN 0438-165-33

Project # 1803409

APPLE VALLEY C-STORE

Date: 3-25-18

Depth
Feet

Sample
Type

Moisture Dry Lab Soil
Content Density Test Class
% pcf. Type

Geotechnical Description

1.0%

1.5'--

2.0

6.0'--

6.5'--

7.0

7.5

8.0"--

8.5'--

9.0'--

10.0'--

11.0'--

12.0'--

13.0'--

14.0'--

15.0'--

SP-SM

SW-SM

sSwW

Poorly graded SAND with silts, Dark Tan, Damp, Medium
Dense

Well graded SAND with silts and much gravel, Dark Tan,
Dry, Loose

Well graded SAND with some gravel, Tan, Dry, Loose

Bottom of Exploratory Trench

L -—
Test Pit No. TP-4

Plate A-4




ALR ENGINEERING TESTING

BORING LOG NO. B-1

Project: APN 0438-165-33 Project# 1803409
Client: MAIDA HOLDINGS Date: 1-20-19
Blows Sand Percent Soil
Depth | Sample | per | Equivalent | passing | Class Geotechnical Description

Feet Type Foot SE No. 200
-- Poorly graded coarse to medium SAND with silts, Light Brown,
- SP-SM Damp, Medium Dense

5'-- 6 Well graded coarse to medium SAND with silts and traces of

- SW-SM gravel, Dark Tan, Dry, Medium Dense

10'-- 12 Well graded coarse to medium SAND with traces of gravel,
-- Sw Dark Tan, Dry, Medium Dense

15'-- 14

20'-- 15

25'-- 21

30'-- 22

35'-- 20

40'-- 23

45'-- 31

50'-- 31

Bottom of Exploratory Boring
No Groundwater Present

Boring No. B-1 Ei_gure A-5




ALR ENGINEERING TESTING

BORING LOG NO. B-2

Project: APN 0438-165-33 Project#__ 1803409
Client: MAIDA HOLDINGS Date: 1-20-19
Blows Sand Percent | Soil
Depth | Sample | per | Equivalent | passing | Class Geotechnical Description

Feet Type Foot SE No. 200
-- Poorly graded coarse to medium SAND with silts, Dark Tan,
- SP-SM Damp, Medium Dense

5'-- 12 Well graded coarse to medium SAND with silts and traces of

-- SW-SM small gravel, Dark Tan, Dry, Medium Dense

10'-- 12
- SwW Well graded SAND with traces of small gravel, Dark Tan,
= Dry, Medium Dense

15'-- 18

20'-- 18

25'- 22

30'-- 24
-- Bottom of Exploratory Boring
-- No Groundwater Present

35'--

40'--

45'--

50'--

Boring No. B-2

Figure A-6




APPENDIX-B



Dry Density - Moisture Content Relationship

118.0

117.0

116.0 / \,
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Method of Compaction: ASTM D 1557A Maximum Dry Density: 117.0 pcf

Optimum Moisture Content: 13.50%
ALR ENGINEERING & TESTING  |Apple Valley Project No. 1803409
Civil & Geotechnical Engineering w/ Material Testing APN 0438-165-33
18361 Symeron Road
Apple Valley, Ca. 92307 PLATE B -1
(760) 810-2031 Cell # (760) 242-3130 Office #




Dry Density - Moisture Content Relationship
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1.0

2.0

Project No. 1803409

APPENDIX C

GUIDELINE TECHNICAL SPECIFICATIONS FOR EARTHWORKS
INTRODUCTION

The purpose of these guideline technical specifications is to supplement geotechnical report and the
project requirements including the following pertinent code requirements. In case of conflict,
recommendations provided in the report and interpretations of the engineer (civil engineer,
geotechnical engineer or his/her representative) will govern. Additionally, the specifications are
subject to modification if the site subsurface conditions change during the construction.

TERMS AND DEFINITIONS

2.1

2.2

2.3

24

2.5
2.6
2.7
2.8

2.9

2.10

2.11

2.12

Earth Materials: Natural soils encountered at the site or imported, free of organics,
vegetation matter and deleterious materials.

Suitable Materials: Local excavated materials are suitable except organic materials, trash,
debris, pit, highly-expansive clays. Suitable materials are generally classified as: Sand
(SP, SW), silty, gravely or clayey sand (SM- SC), and silty and/or sandy clays (CL) with
low plasticity. The classifications of soils are in accordance with United Soil
Classification System, (USCS), ASTM D2487.

Unsuitable Materials: Organic soils, debris, trash, pit and highly expansive clays (fat
clays) are not suitable. Expansive soils shall require special treatment to be used as
foundation support.

Unstable Materials: Unstable materials are generally termed as collapsing and expansive
soils. These soils require special treatment including removal and re-compaction, also the
material cannot be properly compacted or will not support construction equipment due to
high moisture content or very loose is considered to be unstable.

Backfill: Earth material meeting requirements of Section 2.2 "Suitable Materials".
ASTM: American Society for Testing and Materials, latest edition.
L.B.C.: International Building Code, latest edition.

Maximum Dry Density (MDD): is the laboratory maximum dry density determined in a
soil sample in conformance with testing procedures of ASTM D1557 unless otherwise
specified in the geotechnical report.

Optimum Moisture Content (OMC): is the moisture content corresponding maximum
dry density as determined by test
procedures conforming to ASTM D1557.

Moisture Content (MC): is the ratio of the weight of water to the weight of the dry solid
material expressed as a percentage and determined by ASTM D2216, D3017 or the method
approved by the engineer.

Field Dry Density (FDD): is the dry density of natural or compacted material as
determined by ASTM D1556 - Sand Cone Method or ASTM D2922 - Nuclear Methods or
ASTM D2937 - Drive-Cylinder Method.

Relative Compaction: is the ratio of the field dry density to the maximum dry density,
expressed as a percentage.

C-1



3.0

4.0

5.0

Project No. 1803409

GENERAL NOTES

3.1 The Owner shall retain the Soil Engineer for quality assurance and testing services.

3.2 The Contractor shall be responsible for quality control through out the prosecution of the
work.

33 Contractor shall visit the project site and become familiar with the site conditions prior to
the bidding.

34 Contractor shall verify the site and subsurface conditions at no cost to the owner. The
preliminary soil engineering report does not constitute the actual subsurface conditions at
the time of constructions or at the locations different from the excavated test pits/borings.

3.5 All excavations and foundations for the structures shall be inspected and approved by the
soil engineer, prior to the preparations of sub-grade, and backfill.

3.6 All foundation soils underneath the retaining wall footings shall be scarified to a depth of

at least one (1') foot, brought to uniform moisture content near optimum moisture content
and re-compacted to a minimum relative compaction of 95% and as specified in the report.

FIELD OBSERVATIONS AND TESTING

Field observations and testing shall be performed by an experienced and qualified engineer (civil
engineer, geotechnical engineer and their representatives). The engineer will observe and perform
adequate amount of testing to meet the project and regulatory requirements. It will be the
contractor's responsibility to assist the engineer, allow sufficient time and provide adequate notice to
carry out the testing and schedule the personnel.

PREPARATION OF FILL AREAS

5.1

52

Clearing, Over-excavation and Re-compaction: All areas receiving fill

and used as foundation support shall be cleared of topsoil, vegetation, trash, debris and
other deleterious materials. After clearing and grubbing,

the over excavating, as stated in the preliminary geotechnical

report, the area should be scarified as recommended in the

report or to a minimum depth of 12 inches.

The over-excavation should extend to a depth recommended in the report or until stable
ground is reached. The material scarified will be uniformly moisture conditioned to near
optimum moisture content and re-compacted to a relative compaction of 90 percent or
greater. The placement of fill will commence upon completion of preparation and
approved by the engineer.

Benching: Prior to the construction of fill slopes (embankments) and placement of fill on
ground surface sloping steeper than 5 horizontal: 1 vertical, the ground shall be cut in
benches. The lowest bench should be at least 12 feet wide to facilitate the fill placement in
horizontal lifts. Under certain circumstances and if approved by the engineer, the width
may be reduced to the size of the widest equipment (i.e., scraper, compactor or tractor) to
be used. The lowest bench shall be at least two (2) feet deep. Other benches will be
excavated to a firm material for a minimum width of four (4) feet.

C-2



Project No. 1803409

6.0 EXCAVATION AND FILL MATERIAL

6.1

6.2

Excavation: All excavations should be carried out as per project documents. In general,
all channel excavations can be accomplished by conventional heavy earth-moving
equipment.

Fill Materials:

6.2.1

6.2.2

6.2.3

6.2.4

Structural Fill: The fill material shall be suitable material as defined in Section
2.2 and shall be approved by the engineer. Cobbles (rocks) six (6) inches or
greater in size should not be used as structural fill. In general, the fill for
structural fill shall be no-to-low in expansion potential meeting the following
criteria:

Liquid Limit <35

Plasticity Index <15

Expansion Index Under 200 psf
Surcharge Load <20

This material should extend to a minimum depth of five (5) feet
below the foundation footing.

Bedding Material Underneath Pipes and Culverts: A one (1') foot thick
class 2 aggregate base course shall be constructed underneath all culvert slabs
and footing foundations for the retaining walls. The base course shall be placed
over the prepared sub-grade and shall meet the requirements of "Class 2
Aggregate Base (3/4" max.)" , Section 26 of Standard Specifications. The base
course shall meet the placement and compaction requirements of sections 26-
1.035, 26-1.04, and 26-1.05 of the Standard Specifications.

Backfill Behind Retaining Structures: All backfill material behind the
retaining structures and box culverts shall be classified as sands (SP, SW) to
silty Sand (SM), and meet the requirements of Section 2.2 "Suitable Materials"
and shall be approved by the Civil Engineer. Excavated materials from the site
meeting the requirements of Section 2.2 shall be used as backfill.

The pervious material (SP, SW) behind the retaining structures shall be hard,
durable and free of any organics, vegetation, clay, and other deleterious
materials. Contractor shall identify the source of material and furnish 30 days in
advanced at least 50 pounds of material for testing and approval. The pervious
granular material shall meet the following gradation criteria.

SIEVE SIZE PERCENT PASSING

3/4 inch
3/8 inch
#4

#10

#40
#100

100
85-100
60-80
30-70
0-30
0-5
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7.0

Project No. 1803409

6.2.5 Aggregate Base Course: Aggregate base shall be Class 2 conforming to
Section 26 "Standard Specifications:, California Department of Transportation,
and shall be approved by the Engineer.

6.2.6 Imported Material: Import material to be used as structural fill shall meet the
criteria as per Section 6.2.1.

FILL PLACEMENT

7.1

General: Suitable material to be used as fill shall be uniformly moisture conditioned
either in stockpile or in-place. Prior to the placement, the area to receive fill shall be
prepared as described in Section 4.0 and scarified to provide bond between existing
compacted surface and new lift.

7.2 Fill Placement: Fill material shall be placed in uniform horizontal lifts not exceeding
eight (8) inches, measured loose. The material shall be uniformly spread and should not
contain any large rock particles, clods of clay lumps. Clods and clay lumps shall be
broken down and thoroughly mixed. Large rock particles greater than six (6) inches shall
be removed from the fill area. Fill material shall have uniform moisture content, near
optimum as specified under Compaction Criteria, Section 7.4.

7.3 Compaction: Each loose lift shall be compacted using proper compaction equipment well
suited to the type of material being compacted to produce uniform compaction. After the
layer has been compacted, the compacted surface shall be scarified prior to the placement
of another lift. Fill slopes should be compacted by back rolling. It may be necessary to
overbuild the slopes and trimmed to achieve final finished slope.

7.4 Compaction Criteria: In general the compaction criteria given below should be followed.
All compaction is relative to ASTM D1557 unless otherwise specifically stated.

Relative Moisture Content
Compaction at the time of
(Relative Compaction

Area to MDD) (Relative to OMC)

a) Structural fill 90% or greater-2 to +2% of OMC

b) Backfill around retaining walls 90% or greater-2 to +2% of OMC

¢) Embankment Fill (levees) 90% or greater-2 to +2% of OMC

d) Trench backfill from 1’ below the 90% or greater-2 to +2% of OMC

sub-grade to 4’ below the sub-grade
e) Trench backfill upper 1’ 95% or greater-2 to +2% of OMC
f) Paved areas, both concrete & asphaltic 95% or greater-2 to +2% of OMC

aggregate base & upper 1' of sub-grade

g) Sub-grade below concrete slabs at wet 95% or greater-2 to +2% of OMC
crossing, upper 1'

h) General nonstructural backfill, 85% or greater-1 to +3% of OMC
(i.e., landscape area)

C-4



8.0

9.0

10.0

Project No. 1803409

7.5 Quality Assurance and Testing: As quality assurance, Engineer will observe over-
excavation and placement of fill and conduct field density tests. Field density testing will
be performed in conformance with ASTM D1556 - Sand Cone Method and ASTM D2922
- Nuclear Methods. Test location and frequency of testing will be at the discretion of the
engineer. However, in general, field density tests will be performed at every two-foot
compacted lift and/or every 1,000 cubic yards of fill placed. Additional testing will be
performed at the discretion of the engineer. When test results and/or observations indicate,
as determined by the engineer, that compaction is not as specified, the material shall be
removed, replaced and re-compacted to meet the specifications. It is the contractor's
responsibility that both moisture content and relative compaction are met in a consistent
manner.

TRENCH EXCAVATION AND BACKFILLS

8.1 General: Excavations for utility trenches greater than five (5) feet deep may require
shoring. All excavations should be carried out in accordance with applicable standard
specifications, Cal-OSHA requirements and local government agency requirements.
Backfill shall be observed and tested by the engineer.

8.2 Bedding Material: Bedding material shall conform to applicable requirements of
standard specifications and local government agency requirements. In general, granular
bedding comprising of coarse sand and gravel is ideally suitable as bedding material.
Local sandy soils may be used if acceptable to the governing agency.

8.3 Backfill Material: Granular backfill one (1) foot above the pipe is ideally suitable.
Local sandy soil may be used if acceptable to the governing agency. Remainder of the
trench shall be backfilled with local suitable material.

8.4 Placement, Moisture Conditioning and Compaction: Backfill shall be uniformly
moisture conditioned and compacted. Compaction criteria provided in Section 6.4 should
be followed. Upper one (1) foot of backfill should be compacted to 95 percent relative
compaction.

EXCAVATIONS

Excavations and over-excavations shall be performed in accordance with plans and recommendations
contained in the preliminary geotechnical investigation report. All excavations will be observed by
the engineer. If unsuitable soils are discovered, the engineer will determine the extent of over-
excavation. No fill placement over cut area will commence prior to approval by the engineer. Prior
to placement of fill, cut surface shall be scarified and uniformly moisture conditioned and re-
compacted.

UNDER DRAINS

Under drains, if required, shall be constructed in accordance with plans and project requirements.
Location of under drains will be surveyed to provide as-built location. Engineer may modify the
location and requirement of the under drain depending upon the field condition.
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OSHPD

CALI OAhA

Latitude, Longitude: 34.41416648, -117.22528039

Go gle Map data ©2019 Google
Date 1/18/2019, 11:12:44 AM
Design Code Reference Document ASCET-10

Risk Category ]

Site Class D - Stiff Soil

Type Value Description

Ss 1.874 MCEg ground motion. (for 0.2 second period)

Sy 0.722 MCEg ground motion. (for 1.0s period)

Swus 1.874 Site-modified spectral acceleration value

Sm1 1.083 Site-modified spectral acceleration value

Sos 1.249 Numeric seismic design value at 0.2 second SA

So1 0.722 Numeric seismic design value at 1.0 second SA

Type Value  Description

sSDC D Seismic design category
Fa 1 Site amplification factor at 0.2 second
Fv 1.5 Site amplification factor at 1.0 second

PGA 0.676  MCEg peak ground acceleration

Fraa 1 Site amplification factor at PGA

PGAu 0.676  Site modified peak ground acceleration

T 8 Long-period transition period in seconds

SsRT 1.874 Probabilistic risk-targeted ground motion. (0.2 second)

SsUH 1.803 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
SsD 2.236 Factored deterministic acceleration value. (0.2 second)

S1RT 0.722 Probabilistic risk-targeted ground motion. (1.0 second)

S1UH 0.705 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
S1D 0.905 Factored deterministic acceleration value. (1.0 second)

PGAd 0.85 Factored deterministic acceleration value. (Peak Ground Acceleration)

Crs 1.039 Mapped value of the risk coefficient at short periods

Cri 1.025 Mapped value of the risk coefficient at a period of 1 s



MCER Response Spectrum
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DISCLAIMER

While the information presented on this website is believed to be correct, SEAOC /OSHPD 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. SEAQC /
OSHPD do net 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/iongitude location in the search results of this webstie.
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CALIFORNIA BUILDING CODE - MATRIX ADOPTION TABLE
CHAPTER 18 - SOILS AND FOUNDATIONS

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user.
See Chapter 1 for state agency authority and building applications.)

BSC- HCD DSA

OSHPD

Adopting agency BSC | "ng |EFM 1Tz [Ac| Ac 58

BSCC | DPH | AGR |[DWR|CEC | CA | SL |SLC
SsiCC| 1|23 |4

Adopt entire chapter X

Adopt entire chapter as
amended (amended X|X
sections listed below)

Adopt only those sections
that are listed below

Chapter / Section

1801.2 X

1803.1.1- 1803.1.1.5 X

1803.2

1803.6

>

1803.7

1804.4.1 X

1805.4.1

>

1805.4.3 X | X

1810.3.1.5.1

1810.3.10.4.1

1810.3.10.4 X

The state agency does not adopt sections identified with the following symbol: t

The Office of the State Fire Marshal's adoption of this chapter or individual sections is applicable to structures regulated by other state agencies pursuant to

Section 1.11.

CHAPTER 18
SOILS AND FOUNDATIONS

User note: Code change proposals to this chapter

will be considered by the IBC — Structural Code

Development Committee during the 2016 (Group B) Code Development Cycle. See explanation on page ix.

SECTION 1801
GENERAL

1801.1 Scope. The provisions of this chapter shall apply to
building and foundation systems.

1801.2 Design basis. Allowable bearing pressures, allowable
stresses and design formulas provided in this chapter shall be
used with the allowable stress design load combinations spec-
ified in Section 1605.3. The quality and design of materials
used structurally in excavations and foundations shall comply
with the requirements specified in Chapters 16, 19, 21, 22 and
23 of this code. Excavations and fills shall also comply with
Chapler 33.

[HCD 1] For limited-density owner-built rural dwellings,
pier foundations, stone masonry footings and foundations,
pressure-treated lumber, poles or equivalent foundation
materials or designs may be used, provided that the bearing
is sufficient for the purpose intended,

2016 CALIFORNIA BUILDING CODE

SECTION 1802
DEFINITIONS

1802.1 Definitions. The following words and terms are
defined in Chapter 2:

DEEP FOUNDATION.
DRILLED SHAFT.,

Socketed drilled shaft.
HELICAL PILE.
MICROPILE.

SHALLOW FOUNDATION.

SECTION 1803
GEOTECHNICAL INVESTIGATIONS

1803.1 General. Geotechnical investigations shall be conducted
in accordance with Section 1803.2 and reported in accordance
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with Section 1803.6. Where required by the building official or
where geotechnical investigations involve in-situ testing, labo-
ratory testing or engineering calculations, such investigations
shall be conducted by a registered design professional.

1803.1.1 General and where required for applications
listed in Section 1.8.2,1.1 regulated by the Department of
Housing and Community Development. [HCD 1] Foun-
dation and soils investigations shall be conducted in con-
Jormance with Health and Safery Code Sections 17953
through 17957 as summarized below,

1803.1.1.1 Preliminary soil report. Each city, county, or
city and county shall enact an ordinance which requires
a preliminary soil report, prepared by a civil engineer
who is registered by the state. The report shall be based
upon adequate test borings or excavations, of every sub-
division, where a tentative and final map is required pur-
suant to Section 66426 of the Government Code.

The preliminary soil report may be waived if the
building department of the city, county, or city and
county, or other enforcement agency charged with the
administration and enforcement of the provisions of
Section 1803.1.1, shall determine that, due to the
knowledge such department has as to the soil qualities
of the soil of the subdivision or lot, no preliminary
analysis is necessary.

1803.1.1.2 Soil investigation by lot, necessity, prepara-
tion, and recommendations. If the preliminary soil
report indicates the presence of critically expansive soils
or other soil problems which, if not corrected, would
lead to structural defects, such ordinance shall require a
soil investigation of each lot in the subdivision.

The soil investigation shall be prepared by a civil
engineer who is registered in this state. It shall recom-
tend corrective action which is likely to prevent struc-
tural damage to each dwelling proposed to be
constructed on the expansive soil.

1803.1.1.3 Approval, building permit conditions,
appeal. The building department of each city, county,
or city and county, or other enforcement agency
charged with the administration and enforcement of the
provisions of Section 1803.1.1, shall approve the soil
investigation if it determines that the recommended
action is likely to prevent structural damage to each
dwelling to be constructed. As a condition to the build-
ing permit, the ordinance shall require that the
approved recommended action be incorporated in the
construction of each dwelling. Appeal from such deter-
mination shall be to the local appeals board.

1803.1.1.4 Liability. A city, county, city and county, or
other enforcement agency charged with the administra-
tion and enforcement of the provisions of Section
1803.1.1, is not liable for any injury which arises out of
any act or omission of the city, county, city and county,
other enforcement agency, or a public employee or an y
other person under Section 1803.1.1,
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1803.1.1.5 Alternate procedures. The governing body
of any city, county, or city and county may enact an
ordinance prescribing an alternate procedure which is

equal to or more restrictive than the procedure speci-
fied in Section 1803.1.1.

1803.2 Investigations required, Geotechnical investiga-
tions shall be conducted in accordance with Sections 1803.3
through 1803.5.

Exception: The building official shall be permitted to
waive the requirement for a geotechnical investigation
where satisfactory data from adjacent areas is available
that demonstrates an investigation is not necessary for any
of the conditions in Sections 1803.5.1 through 1803.5.6
and Sections 1803.5.10 and 1803.5.11.

[OSHPD 2] Geotechnical reports are not required for
one-story, wood-frame and light-steel-frame buildings of
Type V construction and 4,000 square feet (371 m*) or less
in floor area, not located within Earthquake Fault Zones
or Seismic Hazard Zones as shown in the most recently
published maps from the California Geological Survey
(CGS). Allowable foundation and lateral soil pressure val-
ues may be determined from Table 1806.2.

1803.3 Basis of investigation. Soil classification shall be
based on observation and any necessary tests of the materials
disclosed by borings, test pits or other subsurface exploration
made in appropriate locations. Additional studies shall be
made as necessary to evaluate slope stability, soil strength,
position and adequacy of load-bearing soils, the effect of
moisture variation on soil-bearing capacity, compressibility,
liquefaction and expansiveness.

1803.3.1 Scope of investigation. The scope of the geotech-
nical investigation including the number and types of bor-
ings or soundings, the equipment used to drill or sample, the
in-situ testing equipment and the laboratory testing program
shall be determined by a registered design professional.

1803.4 Qualified representative. The investigation proce-
dure and apparatus shall be in accordance with generally
accepted engineering practice. The registered design profes-
sional shall have a fully qualified representative on site
during all boring or sampling operations.

1803.5 Investigated conditions. Geotechnical investigations
shall be conducted as indicated in Sections 1803.5.1 through
1803.5.12.

1803.5.1 Classification. Soil materials shall be classified
in accordance with ASTM D2487.

1803.5.2 Questionable soil. Where the classification,
strength or compressibility of the soil is in doubt or where
a load-bearing value superior to that specified in this code
is claimed, the building official shall be permitted to
require that a geotechnical investigation be conducted.

1803.5.3 Expansive soil. In areas likely to have expansive
soil, the building official shall require soil tests to deter-
mine where such soils do exist.

2016 CALIFORNIA BUILDING CODE



Soils meeting all four of the following provisions shall
be considered expansive, except that tests to show compli-
ance with Items 1, 2 and 3 shall not be required if the test
prescribed in Item 4 is conducted:

1. Plasticity index (PI) of 15 or greater, determined in
accordance with ASTM D4318.

2. More than 10 percent of the soil particles pass a No.
200 sieve (75 um), determined in accordance with
ASTM D422.

3. More than 10 percent of the soil particles are less
than 5 micrometers in size, determined in accor-
dance with ASTM D422,

4. Expansion index greater than 20, determined in
accordance with ASTM D4829.

1803.5.4 Ground-water table. A subsurface soil investi-
gation shall be performed to determine whether the exist-
ing ground-water table is above or within 5 feet (1524
mm) below the elevation of the lowest floor level where
such floor is located below the finished ground level adja-
cent to the foundation.

Exception: A subsurface soil investigation to deter-
mine the location of the ground-water table shall not be
required where waterproofing is provided in accor-
dance with Section 1805,

1803.5.5 Deep foundations. Where deep foundations will
be used, a geotechnical investigation shall be conducted
and shall include all of the following, unless sufficient
data upon which to base the design and installation is oth-
erwise available:

1. Recommended deep foundation types and installed
capacities.

2. Recommended center-to-center spacing of deep
foundation elements.

3. Driving criteria,

4. Installation procedures.

5. Field inspection and reporting procedures (to
include procedures for verification of the installed
bearing capacity where required).

6. Load test requirements.

7. Suitability of deep foundation materials for the
intended environment.

8. Designation of bearing stratum or strata.
9. Reductions for group action, where necessary.

1803.5.6 Rock strata. Where subsurface explorations at
the project site indicate variations in the structure of rock
upon which foundations are to be constructed, a sufficient
number of borings shall be drilled to sufficient depths to
assess the competency of the rock and its load-bearing
capacity.

1803.5.7 Excavation near foundations. Where excava-
tion will reduce support from any foundation, a registered
design professional shall prepare an assessment of the

2016 CALIFORNIA BUILDING CODE
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structure as determined from examination of the structure,
the review of available design documents and, if neces-
sary, excavation of test pits. The registered design profes-
sional shall determine the requirements for underpinning
and protection and prepare site-specific plans, details and
sequence of work for submission. Such support shall be
provided by underpinning, sheeting and bracing, or by
other means acceptable to the building official.

1803.5.8 Compacted fill material. Where shallow foun-
dations will bear on compacted fill material more than 12
inches (305 mm) in depth, a geotechnical investigation
shall be conducted and shall include all of the following:

1. Specifications for the preparation of the site prior to
placement of compacted fill material.

2. Specifications for material to be used as compacted
fill.

3. Test methods to be used to determine the maximum
dry density and optimum moisture content of the
material to be used as compacted fill,

4, Maximum allowable thickness of each lift of com-
pacted fill material.

5. Field test method for determining the in-place dry
density of the compacted fill.

6. Minimum acceptable in-place dry density expressed
as a percentage of the maximum dry density deter-
mined in accordance with Item 3.

7. Number and frequency of field tests required to
determine compliance with Item 6.

1803.5.9 Controlled low-strength material (CLSM).
Where shallow foundations will bear on controlled low-
strength material (CLSM), a geotechnical investigation
shall be conducted and shall include all of the following:

1. Specifications for the preparation of the site prior to
placement of the CLSM.

2. Specifications for the CLSM.

3. Laboratory or field test method(s) to be used to
determine the compressive strength or bearing
capacity of the CLSM.

4. Test methods for determining the acceptance of the
CLSM in the field.

5. Number and frequency of field tests required to
determine compliance with Item 4.

1803.5.10 Alternate setback and clearance. Where set-
backs or clearances other than those required in Section
1808.7 are desired, the building official shall be permitted
to require a geotechnical investigation by a registered
design professional to demonstrate that the intent of Sec-
tion 1808.7 would be satisfied. Such an investigation shall
include consideration of material, height of slope, slope
gradient, load intensity and erosion characteristics of slope
material.

1803.5.11 Seismic Design Categories C through F. For
structures assigned to Seismic Design Category C, D, E or
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F, a geotechnical investigation shall be conducted, and
shall include an evaluation of all of the following potential
geologic and seismic hazards:

1. Slope instability.
2. Liquefaction,
3. Total and differential settlement.

4. Surface displacement due to faulting or seismically
induced lateral spreading or lateral flow.

1803.5.12 Seismic Design Categories D through F. For
structures assigned to Seismic Design Category D, E or F,
the geotechnical investigation required by Section
1803.5.11 shall also include all of the following as appli-
cable:

1. The determination of dynamic seismic lateral earth
pressures on foundation walls and retaining walls
supporting more than 6 feet (1.83 m) of backfill
height due to design earthquake ground motions.

2. The potential for liquefaction and soil strength loss
evaluated for site peak ground acceleration, earth-
quake magnitude and source characteristics consis-
tent with the maximum considered earthquake
ground motions. Peak ground acceleration shall be
determined based on one of the following:

2.1. A site-specific study in accordance with
Section 21.5 of ASCE 7.

2.2. In accordance with Section 11.8.3 of
ASCE 7.

3. An assessment of potential consequences of lique-
faction and soil strength loss including, but not lim-
ited to, the following:

3.1. Estimation of total and differential settle-
ment,

3.2. Lateral soil movement.
3.3. Lateral soil loads on foundations.

3.4. Reduction in foundation soil-bearing
capacity and lateral soil reaction,

3.5. Soil downdrag and reduction in axial and
lateral soil reaction for pile foundations.

3.6. Increases in soil lateral pressures on retain-
ing walls.

3.7. Flotation of buried structures.

4. Discussion of mitigation measures such as, but not
limited to, the following:

4.1. Selection of appropriate foundation type
and depths.

4.2. Selection of appropriate structural systems
to accommodate anticipated displacements
and forces.

4.3. Ground stabilization.

4.4. Any combination of these measures and
how they shall be considered in the design
of the structure.
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1803.6 Reporting. Where geotechnical investigations are
required, a written report of the investigations shall be sub-
mitted to the building official by the permit applicant at the
time of permit application. This geotechnical report shall
include, but need not be limited to, the following information:

1. A plot showing the location of the soil investigations.

2. A complete record of the soil boring and penetration
test logs and soil samples.

3. Arecord of the soil profile.
4. Elevation of the water table, if encountered.

5. Recommendations for foundation type and design cri-
teria, including but not limited to: bearing capacity of
natural or compacted soil; provisions to mitigate the
effects of expansive soils; mitigation of the effects of
liquefaction, differential settlement and varying soil
strength; and the effects of adjacent loads.

6. Expected total and differential settlement.

7. Deep foundation information in accordance with Sec-
tion 1803.5.5.

8. Special design and construction provisions for foun-
dations of structures founded on expansive soils, as
necessary.

9. Compacted fill material properties and testing in
accordance with Section 1803.5.8.

10. Controlled low-strength material properties and test-
ing in accordance with Section 1803.5.9.

11. [OSHPD 2] The report shall consider the effects of
seismic hazard in accordance with Section 1803.7.

1803.7 Geohazard reports. [OSHPD 2] Geohazard reports
shall be required for all proposed construction.

Exceptions:

1. Reports are not required for one-story, wood-frame
and light-steel-frame buildings of Type V construc-
tion and 4,000 square feet (371 m?) or less in floor
area, not located within Earthquake Fault Zones or
Seismic Hazard Zones as shown in the most recently
published maps from the California Geological Sur-
vey (CGS); nonstructural, associated structural or
voluntary structural alterations and incidental
structural additions or alterations, and structural
repairs for other than earthquake damage.

2. A previous report for a specific site may be resubmit-
ted, provided that a reevaluation is made and the
report is found to be currently appropriate.

The purpose of the geohazard report shall be to identify
geologic and seismic conditions that may require project
mitigations. The reports shall contain data which provide
an assessment of the nature of the site and potential for
earthquake damage based on appropriate investigations
of the regional and site geology, project foundation condi-
tions and the potential seismic shaking at the site. The
report shall be prepared by a California-certified engi-
neering geologist in consultation with a California-regis-
tered geotechnical engineer.
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ALR ENGINEERING & TESTING

Civil & Geotechnical Engineering w/ Material Testing
18361 Symeron Road, Apple Valley. Ca. 92307
760-810-2031 Cell # - 760-242-3130 Office #

( alrengineeringtesting@egmail.com )

April 10,2018

STRUCTURAL SECTION
DESIGN

APN 0438-165-33

PROPOSED GASSTATION w/ CONVENIENCE STORE

Located on the Southwest corner of Rock Springs Road
and Deep Creek Road, in Apple Valley,
San Bernardino County, California

Prepared for

MAIDA HOLDING, LLC.

Project No. 1803409

oo —————————___________________________________— 1

Engineers Do It To Your Specifications - Engineering Excellence



ALR ENGINEERING & TESTING

Civil & Geotechnical Engineering w/ Material Testing

18361 Symeron Road, Apple Valley, Ca. 92307
760-810-2031 Cell # - 760-242-3130 Office #
( alrengineeringtesting@gmail.com )

April 10, 2018
Project No. 1803409

MARK MAIDA
13302 Ranchero Road
Oak Hills, CA. 92344

Attention: Mr. Mark Maida,

Subject: Pavement Structure Recommendations for Rock Springs Road and Deep Creek
Road, for the proposed Gas Station and Convenience Store located on the
Southwest corner of Rock Springs Road and Deep Creek Road, County of San
Bernardino, Calitornia

According to your authorization, ALR Engineering & Testing, obtained a sub-grade soil sample
from approximately (0.5 — 1.5) feet below sub-grade on the edge of the existing roads.

SAMPLE APPROXIMATE LOCATION:
The locations are shown on Plot Plan, Figure 3.
LABORATORY TESTING:

The Gradation-Sieve Analysis results of the soils classified as well graded SAND with silts
(SW-SM), in accordance with Unified Soil Classification System (U.S.C.S.), attached figures
B-5 and B-6. Generally, these materials are considered to be good sub-grade materials

Sand Equivalent Tests was tested as shown on Figures B-5 and B-6.

Two R-Value tests were performed by Merrell Johnson Engineering Testing, determined an R-
Value of 76 for Rock Springs Road and 75 for Deep Creek Road. The test results are attached
herewith.

FLEXIBLE PAVEMENT STRUCTURE CONSIDERATIONS:
Degign of the flexihle navement striuctiire shonld cancider ceveral factors which conld include:

* 1) Traffic Index

* 2) Strength properties of the sub-grade soils as determined by the “R” Value.,
* 3) Grain size distribution of the sub-grade soils.

* 4) Climatic conditions of the region,

* 5) Life Cycle Costs.

e I e R
Engineers Do It To Your Specifications - Engineering Excellence Page 1




ALR ENGINEERING & TESTING

Civil & Geotechnical Engineering w/ Material Testing

18361 Symeron Road, Apple Valley, Ca. 92307
760-810-2031 Cell # - 760-242-3130 Office #
( alrengineeringtesting@gmail.com )

Project No. 1803409
SUBGRADE PREPARATION:

The sub-grade of the roadways should be cleared of all weeds and deleterious materials prior to
sub-grade preparation. We recommend that the upper twelve (12) inches of the sub-grade
material should be scarified, uniformly moisture conditioned to near Optimum Moisture Content
(OMC) (-2 to +2% points from OMC) and re-compacted to a minimum relative compaction of
95%, relative to ASTM D 1557 before the Class II Base is placed.

DESIGN RECOMMENDATIONS:

* Based on the test results and soil classifications following recommendations are made.

Deep Creek Rd:  T.1.=8.0: “R” Value=50: 5.0 inches of Asphalt Concrete over 7.0 inches
of Class 11 Base at 95% relative compaction.

I

Deep Creek Rd:  T.L=8.0: “R” Value=72: 5.5 inches of Asphalt Concrete over compacted native soils

Rock Springs Rd: T.L=10.0: “R” Value=30: 6.0 inches of Asphalt Concrete over 10.0 inches
of Class Il Base at 95% relative compaction.

Rock Springs Rd: T.L.=10.0: “R” Value=72: 6.5 inches of Asphalt Concrete over compacted native soils

¢ PG 64-16 asphalt and aggregates for asphalt concrete materials should conform to all state, and local
requirements, and shall meet the requirements of all applicable subsections of Section 26 and 39 of the
Standard Specifications for Caltrans.

¢ Asphalt concrete shall meet the Section 39 of Caltrans, Project specifications, and the County of San
Bernardino. The asphalt concrete shall be compacted to a minimum of 95% relative compaction, relative to
maximum designed density.

¢ All paved surfaces should be appropriately crowned to facilitate the surface drainage without ponding.

Joh
Senipr Associate Engindér

Engineers Do It To Your Specifications - Engineering Excellence Page 2



TABLE 1 Soll Classification Chart
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|l fines classity as CL-ML, use dual symbol GC-

Solt Classiication
Criteria for Assigning Group Symbols and Group Names Using Laborstory Tests* Group s
sympo  GT0uP Name
* Cosrse-Grained Bolis QGravels Clean Gravels . Cux4and!=Cos3F GW  Wellkgraded gravel”
wmmemm mmmsos%fnm Less than 5 % fines Cu< 4 andjor 1 > Co > 3¢ ) Poorly graded gravel”
sieve aummmrug.m Fines classify as ML or MH GM  Sity gravalfaM
han 125 frwe Fines classity s OL or CH GC  Clayey gravel"oN
Sands Clean Sands " CuzfandtxCcxdf sw Well-graded sand
redersdasiih gy O I, T T T 8P Poorly graded sand’
Sands with Fines Fines classlly as ML or MH 6M Bty sandM
e
More $an 125 Mea® s laseiy 88 G or M 8C  Clayey sandOm
Fine-Grained Solls Siits and Cleys inorganic P> 7 and plota on or above “A" lineY  OL Lean clay ™M
:g;mmmnum Liquid limit less than 80 P1 < 4 or plots below “A° Ine? ML kL
organic ""::""“m<o.‘m oL %
Slitg and Clays Inorganic Pi plots on or above *A” line CH Fat clay™-™
Liquid fimit 50 or more Pl piots balow *A* lne MH Elestic st
orgenio %Iﬂn-_mdﬂd <075 OH %&'
Highly organic soils Primerlly organic matter, dark in color, and organic odor PT Peal
4 Based on the material pessing the 3-in. (75-mm) Mit soll contains = 30% puws No. 200, pre-
slove. “ Cu = Dgo/Dyo 5‘% dominantly gravel, add “gravelly” to name.
8 if field sample contained cobbies or boulders, or *If soll contains = 15 % sand, add “with sand” 1o APl 2 4 and plots on or above *A” fine.

@M, or SC-8M. © P plots below "A" ine.
Hy * o
G nmlmmhmwmum
GW-GC well-graded gravel with clay 'If soil contains = 15 % gravel, add “with gravel"
Mmmgmm‘: toqjon.pmm. ¢
GP-GC poorly graded gravel y if Atterbarg limits piot in hatched area, soi
PSends with § to 12% fines require dual ﬂr,ug plet R
symbols: It soll contains 15 to 28 % plus No, 200, add
SW-8M well-graded sand with sl ‘with sand” or “"with gravel," whichever is pre-
SW-SC weil-graded sand with clay dominant.
SP-SM poorly graded sand with siit LIt soif conains = 30% plus No. 200, pre-
SP-8C poorly graded sand with cley dominantly sand, add "sandy" to group name.
~ 7
FOR GLASSIFICATIONS OF FINE-SRAINGD SOILS 7
o AND FINE-GRAINED FRACTIGN OF COARSE-GRAINED 7
Ny o sanLs /
Q i
EOUATION OF 4 *~LING g ¥ \2
X HORIZONTAL AT AT = 4 10 LL = 26.5. ?.r'-‘-“/ N\ N
W <0 THEN PI = 0.79 0L~80) 1"&1-7 : FQ_“_‘
S EQUATION OF “U*~LINE y
N VERTICAL AT LL = 18 TO /\"/ G\A “P‘
Bl 3 TENPr=0.8 fL-6) 7 i
3 o >
!;: /
F g
Q /
Ry 20 Ve
N Ve
)
< / dv
e L
E P . ML
Al v
]
P :I'_
o 20 20 g0 “0 sC &0 ro &0 o J00

LIOQUID LIMIT (L)
UNIFIED SOIL CLASSIFICATION SYSTEM

ASTM D2482

J70



g-8 31vid

SRI04S-J AITIVA 31ddV - VAIVIN

£€-591-8€V0 NdV

607081 "oN j28loud

Kajjep ajddy

221330 0€1€-2¥Z (092) - # 112D 1L.£0Z-018 (092)

L0£Z6 ") ‘Aojjep o|ddy ‘peoy uosowAis L9egL

ONLLSHL ® ONIRIAANIONT A1V

Buysa) jeusje /m BussuiBuz [eo1uys9joan B 11D

SISATVNY AZIS ATDLLAVd

(WS-MS) SHIs ym aNV'S papelb jjom 9L LS {54 ovg | s
uoljedlIsse|d |10 anjeA .. 3s ‘M ‘yydaqg ad/A| | uonedsoq
ETYE _ WNIa3w _mmmgo anid _ 3SUV0D
AV HO 111IS aNVvs TIAVED S:3719800
JajewWlI ul 815 3jdIued
1000 00 L'0 I [1]% 00t 0001
s ——— —— L — - e — S A O O WA ._\ - 4 a
L Ll . 4 ob
RN
- // . B B A1
. = - Of
' ) /l — 1 — 0v
it = | — =1 — ————————— i om
- b Y EE 1
A
— — = I.V) — + Ow
Sv - Ov# 0L
19 - 0c# — - —r
S - — m&m.»ov% - = = I = 08
58 p/E i
NOL-0'L
— — — — - — 8
Hﬁf| . . . —_— 004
00Z# O0WL# 09# OF# OZ# OL# i u8/E M /i

SISATVYNY dH3L13INWOHAAH

3ZIS IA3IS AYVANVLS 'S'N

bBiapn Ag 1aui4 Juasiag



9-9 31V1d

F¥O0LS-I AITIVA 31ddV - VAIVIN

£€-G91-86¥0 NV

320 0£1€-2vZ (092) - # 119D L£0Z-018 (092)

L0£Z6 "eD ‘Aojjep ajddy ‘peoy uosawAsg L9ggl
Bunsa jeusjep /m Buusauibuz [eo1uUy29j089) B IAID

60¥€081L "oN 329loid Kajjep ajddy ONILSAL 2 ONRITANIONA A1V
SISA'TTVNYV HZIS H'TOILLAYVd
(INS-MS) sHis yim anvs papelb jjam Gl 85 “8L-ZL oyg | #es4odesq
uoneayisse|) |10 anjeA .M. as ‘Y ‘yydag adAj | uonesoq
ETE] _ WNIa3aw I_m_mz«oo ETYE] _ ISHV0D
AV1O ™0 171IS ANVSs T3AVHO $37894902
Iy U1 9ZIS ad1ed
LO00 100 (1} I [1]% 004 0004
m——— — o o > - - — - i — o
e —— —— == - a8 oL
- - 1 NG ||| ] T JIIN 1] o2
T A 11
S — .|/ ] N 44 Oﬂ m
—— : T T :
Ll - i 1ol o
—
\ " <
| I s
C l T\ INENI T e 8
=
o L m%..n m = = |1 N N I . . Qh
L=
8F
- R . \ | b 8
”.o...w -
el oor- .4z ar/| | = S ERE1S
= - —— |Jl ©- o0 = - 004
00Z# O00L# 09%# Ob%# oOzZ# [1]1%-3 Vit w8/E wPIE

SISATVYNY H313WOHAAH

3ZIS IA3IS AYVANVLS 'S'N



PAVEMENT THICKNESS DESIGN

Project Name: DEEP CREEK CONVENIENCE STORE

Project Number:
Street Name/s: |DEEP CREEK ROAD |

Classification of Subgrade Soils: [Well graded SAND with silts (SW-SM) |
Traffic Index, T.l:. [ 8.0 | R-Value:

Total Gravel Equivalent, G.E.  [.0032*(100-R)T.I.]

G.E. For AC Layer [.0032*(100-R)T.1.]+0.2(FS) Base R=78

Gravel Factor for AC, Gf [5.67/sqrtT.1.] sqrt T.l. = 2.8284

CALCULATED Thickness of AC [G.E./GF, Ft}=H17/H19 [ 038 JFt

Thickness of AC layer, INCHES [ 457 ]in.

USE 5.0" THICK AC=5.0"/12 [ 0.420 |Ft.

Use 5.0 inches thick AC, GE=H26*H18

AB THICKNESS REQUIRED = H15+0.2-H27+((H21-H25)/H19

Base Course Thickness = H29/1.1*12 [ 6.7 Jinches

0.562 feet
Design: | 5.00 inches of Asphalt Concrete over 7.00 inches of Class Il Base
Notes:

Computations are based on the Caltran's design procedure
ALR Engineering must observe preparation of subgrade and perform field density testing.

H13

H15

H17

H19

H21

H23

H25

H27

H29

H31

Subgrade materials should be compacted to 95% of relative density, relative to Maximum Density as obtained

by laboratory test method ASTM 1557 to a depth of at least one (1) foot below the finished subgrade.

Clay soil should be removed and replaced with sandy soil, if encountered.
ALR Engineering must observe preparation of ciass Il base and perform field density testing.

ALR ENGINEERING & TESTING CITY OF HESPERIA
Civil & Geotechnical Engineering w/ Material Testing FIGURE
18361 Symeron Road Deep Creek Road B-1
Apple Valley, Calif. 92307 Pavement Thickness Design
(760) 810-2031 Cell # - (760) 242-3130 Office #




PAVEMENT THICKNESS DESIGN

Project Name: DEEP CREEK CONVENIENCE STORE

Project Number:
Street Namels: |DEEP CREEK ROAD |

Classification of Subgrade Soils: [Well graded SAND with silts (SW-SM) |

Traffic Index, T.1.: 8.0 R-Value: H13
Total Gravel Equivalent, G.E.  [.0032*(100-R)T.I] H15
G.E.For AC Layer [.0032*(100-R)T.1.]+0.2(FS) Base R=78 H17
Gravel Factor for AC, Gf [5.67/sqrtT.1.] sqrt T.l. = 2.8284 H19
CALCULATED Thickness of AC [G.E./Gf, Ft}=H17/H19 Ft H21
Thickness of AC layer, INCHES 4,57 |In. H23
USE 5.5" THICK AC=5.5"/12 [ 045 |Ft. H25
Use 5.5 inches thick AC, GE=H26*H20 H27
AB THICKNESS REQUIRED = H15+0.2-H27+((H21-H25)/H19 H29
Base Course Thickness = H29/1.1*12 [ 0.2 Jinches H31

-0.018 feet

Design: 5.50 inches of Asphalt Concrete over compacted native soils |
Notes:

Computations are based on the Caltran's design procedure
ALR Engineering must observe preparation of subgrade and perform field density testing.

Subgrade materials should be compacted to 95% of relative density, relative to Maximum Density as obtained
by laboratory test method ASTM 1557 to a depth of at least one (1) foot below the finished subgrade.

Clay soil should be removed and replaced with sandy soil, if encountered.
ALR Engineering must observe preparation of class Il base and perform field density testing.

ALR ENGINEERING & TESTING CITY OF HESPERIA
Civil & Geotechnical Engineering w/ Material Testing FIGURE
18361 Symeron Road Deep Creek Road B-2
Apple Valley, Calif. 92307 Pavement Thickness Design
(760) 810-2031 Cell # - (760) 242-3130 Office #




PAVEMENT THICKNESS DESIGN

Project Name: DEEP CREEK CONVENIENCE STORE

Project Number: 1803409
Street Namel/s: |Rock Springs Road |

Classification of Subgrade Soils: [Silty SAND (SM) ‘ |
Traffic Index, T.1.: 10.0 R-Value: H13

Total Gravel Equivalent, G.E.  [.0032*(100-R)T.I] H15
G.E. For AC Layer [.0032*(100-R)T.I.]+0.2(FS) Base R=78 H17
Gravel Factor for AC, Gf [65.67/sqrtT | ] sart Tl = 3.1623 1.79 H19
CALCULATED Thickness of AC [G.E./GF, Ftl=H17/H19 [ 050 JFt H21
Thickness of AC layer, INCHES [ 650 ]in. H23
USE 6.5" THICK AC=6.5"/12 [ 0.542 |Ft. H25
Use 6.5 inches thick AC, GE=H26*H20 H27
|AB THICKNESS REQUIRED = H15+0.2-H27+((H21-H25)/H19 H29
Base Course Thickness = H29/1.1*12 [ 00 Jinches H31
Design: 06.50 inches of Asphalt Concrete over compacted native soil

Notes:

Computations are hased on the Caltran's design procediire

ALR Engineering must observe preparation of subgrade and perform field density testing.

Subgrade materials should be compacted to 95% of relative density, relative to Maximum Density as obtained
by laboratory test method ASTM 1557 to a depth of at least one (1) foot below the finished subgrade.

Clay soil should be removed and replaced with sandy soil, if encountered.

ALR Engineering & Testing must observe preparation of base course and perform field density testing.

ALR ENGINEERING & TESTING CITY OF HESPERIA
Civil & Geotechnical Engineering w/ Material Testing F |G U RE
18361 Symeron Road Rock Springs Road B-3
Apple Valley, Calif. 92307 Pavement Thickness Design
(760) 810-2031 Cell # - (760) 242-3130 Office #




PAVEMENT THICKNESS DESIGN

Project Name: DEEP CREEK CONVENIENCE STORE

Project Number: 1803409

Street Name/s: |ROCK SPRINGS ROAD |
Classification of Subgrade Soils: [Well graded SAND with silts (SW- SM)
UESIgn
Traffic Index, T.1.: 10.0 R-Value: ﬁ H13
Total Gravel Equivalent, G.E. [.0032*(100-R)T.1.] H15
G.E. For AC Layer [.0032%(100-R)T.i.j+0.2(FS) Base R=78 L0904 | Hi7
Gravel Factor for AC_Gf [5 67/sqrtT | ] sotT1 = 31623 [ 179 | H19
CALCULATED Thickness of AC [G.E./Gf, Ft]=H17/H19 [ 050 |Ft H21
Thickness of AC layer, INCHES [ 6.05 ]in. H23
USE 6.0" THICK AC=6.0"/12 [ 0.500 |Ft. H25
Use 6.0 inches thick AC, GE=H26*H20 H27
AB THICKNESS REQUIRED = H15+0.2-H27+((H21-H25)/H19 [ 0.906 | H29
Base Course Thickness = H29/1.1*12 [ 89 linches H21
0.823 feet
Design: 6.00 inches of Asphalt Concrete over 70.0 inches of Class Il Base |
Notes:

Computations are hased on the Caltran's design nrocedure

ALR Engineering must observe preparation of subgrade and perform field density testing.

Subgrade materials should be compacted to 95% of relative density, relative to Maximum Density as obtained
by laboratory test method ASTM 1557 to a depth of at least one (1) foot below the finished subgrade.

Clay soil should be removed and replaced with sandy soil, if encountered.

ALR Engineering & Testing must observe preparation of base course and perform field density testing.

ALR ENGINEERING & TESTING CiTY OF HESPERIA
Civil & Geotechnical Engineering w/ Material Testing FlGURE
18361 Symeron Road Rock Springs Road B-4
Apple Valley, Calif. 92307 Pavement Thickness Design
(760) 810-2031 Cell # - (760) 242-3130 Office #




MEC-107 RV 08/15

R-Value and Expansion Pressure of Compacted Soils Report Date: 04/11118

Sheet: 1 of 1
ASTM D2844 Attachment: $502
Permit No.:
Client Project No.:
Project Number: 16.0066.0843 Other:
Project Title: Material Testing DSA File No.:
Project Location: Apple Valley, CA DSA Application No.:
Client: ALR Engineering DSA LEA No.:
Sample ID:  CLT03301802 DGeneral Compliance DNon-CQmpllance gﬂot Specified
Desription: SP-SM
Sample Origin: Client sampled at Rock Springs 12" to 18"
Tested By: Cheyenne Oravets
Briguette Number: 1 2 3
Moisture Content (%): 6.0 8.3 92
Dry Density (pcf): 127.8 121.5 122.9
Exudation Pressure (psi): 688 423 136
Expansion Pressure (psf): 0 0 0
R-Value: 82 77 71
R-Value & Expansion VS. Exudation
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The Material Was Was Not Sampled & tested in accordance with the regs. of the DSA approved documents.
The Material Tested Met Did Not Meet The requirements of the DSA approved documents.

cc: Project Architect, Structural Engineer, Project Inspector, DSA Regional Office, School District

Clayton Garrison / Laboratory Manager

Reviewed By (Signature) Nams | Title
Merrel; t to complet
concept to completion
COMPANIESJOhnson ENGINEERING | SURVEYING | TESTING | INSPECTION

800

1760.256 2068 NTE0.256. 0418 w)jwww.marrslljohnson com



R-Value and Expansion Pressure of Compacted Soils o oAt

Sheet: 1 of 1
ASTM D2844 Attachment: SS01
Permit No.:
Client Project No.:
Project Number: 16.0066.0843 Other:
Project Title: Material Testing DSA File No.:
Project Location: Apple Valley, CA DSA Application No.:
Client: ALR Engineering DSA LEA No.:
Sample ID: CLT03301801 DGenera! Compliance Dhlon-{:ompliance Not Specified
Desription: SP-SM
Sample Origin: Client Sampled al Deep Creek at 12" to 18"
Tested By: Cheyenne Oravets
Briguette Number: 1 2 3
Moisture Content (%): 10.6 1.4 123
Dry Density (pef): 112.4 110.0 1M11.2
Exudation Pressure (psi): 556 444 146
Expansion Pressure (psf): 113 273 108
R-Value: 72 75 72
R-Value & Expansion VS. Exudation
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The Material \VWas Was Not Sampled & tested in accordance with the regs. of the DSA approved documents.
The Material Tested Met Did Not Meet The requirements of the DSA approved documents.

cc: Project Architect, Structural Engineer, Project Inspector, DSA Regional Office, School District

6%9' Clayton Garrison / Laboratory Manager

Reviewed By [Swgnature) Name | Title

4%
Merrell '> concept to completion
COMF’AN'ESJOhnson ENGINEERING | SURVEYING | TESTING | INSPECTION

MEC-107 RV 0915 1)760.256.2068 1)760.266.0418 wiwww.merralifohnson com





