
 Engine
 
 
 
 
 
 
Gene K. Luu, PE 53417 
Project Engineer 
 

RODRIGUEZ CONSUL TING AND ENGINEERING 

Land Planning and Soil Engineering 
Project No. RCE-2235-01 

March 29, 2022 

TO: Ascendant Development Group 
PO Box 2021 
San Jacinto, CA 92581 

ATTENTION: Keith Tolliver 

SUBJECT: Soil Investigation and Liquefaction Evaluation Report, Proposed 36 Units, Two to 
Three-Story Apartment Complex, 25914 Columbia Street (APN 438-220-002), Hemet 
Area. Riverside County, California 

In accordance with your authorization, Rodriguez Consulting and Engineering has performed a 
preliminary soil investigation and liquefaction evaluation for the subject site. The accompanying report 
presents a summary of our findings, with conclusions, recommendations and limitation of our 
investigation for construction of the proposed apartment complex. 

Scope of Work 

• Review soils, seismic, geologic, groundwater data. maps and nearby site reports in our files. 
• Perform exploration of the site by means of five a• diameter borings, 25 to 50 feet deep, at readily 

accessible locations. 
• Field engineer (California Registered RCE) for logging of the excavations. sampling of select soils, 

observation of excavation resistance, record SPT blow counts and water seepage (if any). 
• Perform basic laboratory testing on select soil samples, expected to include moisture, density, 

sieve analysis, expansion index and corrosion potential (pH. chlorides, resistivity and water 
soluble sulfates). 

• Perform digitized search of known faults within a 50-mile radius of the site. 
• Determine California Building Code (CBC) 2019 seIsmIc parameters for the site. 
• Consult with project architect/civil engineer. 
• Prepare a report of our findings, conclusions and recommendations for site preparation, including 

overexcavation/removal depth, allowable bearing value, foundation/slab-on-grade depth/thickness 
recommendations, excavation characteristics, liquefaction evaluation, general earthwork and 
grading specifications, California Building Code (2019) seismic design coefficients and Cal/OSHA 
soil classification. 

Existing Site Conditions 

The 2.3 acres, T shape, relatively flat site is located on the east side of Columbia Street, north of Acacia 
Avenue, in the Hemet area, R1vers1de County, California Columbia Street Is paved road. Wire Fence 
borders the site on the west, chain link fence on the east, and block wall on the northeast. Two existing 
structures are noticed on the site. Existing houses are located on adjacent property lines to the north and 
south and vacant lot to east. Vegetation consists of dense weeds 

The approximate locations of other features are shown on Exploratory Boring and Infiltration Test 
Locations Map, plate 1. The base map site plan was prepared by Ascendant Development Group, LLC, of 
San Jacinto, California 

Proposed Development 

We understand that the site will be used for construction 4 buildings, 36 unit apartment complex 
associated with driveway and parking stalls Two existing structures are to be removed The proposed 
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structures witl be two to three-stories, wood frame construction with concrete slab supported on prepared 
subgrade. A grading plan is not available for review at this time; however considering the flat topography 
no cut or fill slopes are anticipated. 

Field Work 

Five exploratory borings were drilled· at the site on March 14, 2022, utilizing a 8-53 mobile drill rig equipped 
with an 8-inch diameter hollow stem auger. Locations of the exploratory borings were selected at readily 
accessible locations (see Exploratory Boring Location Map, Plate 1 ). In general, the exploratory 
excavations revealed the site surface soils primarily consist of silty sand, sand with silt, and sandy silt 
(USCS "SMn, "SP-SM", and "MLU). 

Geologic map of the Hemet Quadrangle shows the site area is underlain with young alluvial fan deposits 
(see Figure 2). 

Laboratory Testing 

Laboratory tests were performed for selected soil samples. The tests consisted of moisture, density, 
sieve analysis and corrosion potential (pH, chlorides, resistivity and water soluble sulfates). The test 
results are presented in Appendix C and some with Geotechnical Boring Logs in Appendix B. 

Groundwater 

Groundwater was not encountered in our exploratory borings to maximum explored depth of 50 feet below 
ground surface. Please note that a groundwater study is not within the scope of this work. Groundwater 
data from well in the vicinity of the site (see Figure 1 for location) is tabulated as follows: 

WSE* Date Distance/Location 
Estimated Depth 

Well No. 
(ft) Measured Relative to Site 

of Water Below 
Site (ft) 

05S01W14P001 S 1351.19 1/18/1991 
1.19 miles/SW 

293.27 
1328.56 3/15/1992 315.9 

EMWD 14418 
1356.59 11/7/2011 

1.43 miles/NW 
242.3 

1355.79 11/15/2021 243.1 

,.. WSE = Water Surface Elevation 
** GSE = Ground Surface Elevation at Subject Site 

Liquefaction Evaluation 

The potential for liquefaction in an area is a function of soil type and depth of groundwater. Poorly 
consolidated soils combine with groundwater during an earthquake, losing their shear strength and 
taking on the properties of a heavy liquid. This process, termed liquefaction, can result in the loss of 
foundation support, ground failure due to lateral spreading, and settlement of affected soils. Three 
general conditions must be met for liquefaction to occur: (1) strong ground shaking of relatively long 
duration; (2) loose, or unconsolidated, recently deposited sediments consisting primarily of silty sand 
and sand; and (3) water saturated sediments within about 50 feet of the surface. 

Based on county map, the site is located within an area of moderate potential liquefaction (see Figure 3). 

Liquefaction Analysis/Dynamic Settlement: LiquefyPro 

Liquefaction susceptibility using Standard Penetration Test data and laboratory Gain size test results were 
analyzed using UquefyPro software (Version 5.5g). ). A predominant earthquake magnitude of 7.12 
(USGS Interactive Deaggregation, 10% probability of exceedance in 50 years) was used. An associated 
ground acceleration of 0.73g (equivalent to two-thirds of PGAM), and a depth to groundwater of 200 feet 
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0 
below the existing ground surface were used in our liquefaction evaluation. The software output is 
presented in Appendix B. 

0 

0 

The main observations of the results are as follows: 

Boring Total Differential Settlement 
No. settlement 

(inch) 
B.;2 11.77 

• Onsite soils at the site in general have a Safety Factor of 5.0 against liquefaction 

Flooding 

(inch) 

5.883 to 7.766 

The flooding potential at the site should be evaluated by the design civil engineer and considered during 
planning .and development. 

Seismicity/Faulting 

The site is not located within a currently designated Alquist-Priolo earthquake fault zone and Riverside 
County fault zone. A computer search of known Quaternary major faults within 50 miles of the site from 
USGS Earthquake Hazards. Program is presented in Appendix D. Please note that it is probable .that not all 
active or potentially active faults in the region have been identified. Furthermore, seismic p6tential of the 
smaller and less notable faults is not sufficiently developed for assignment of maximum earthquake 
magnitudes and associated levels of ground shaking that might occur at the site due to these faults. 

Secondary Seismic Hazards 

Considering the location, topography, and subsurface conditions, tsunamis, seiches, landslides and rock 
falls are not a potential hazard for this site. Flooding potential should be evaluated by the design civil 
engineer. 

Conclusions 

• All vegetation, existing structures, old foundations, buried structures and buried utilities/irrigation lines, 
seepage pits, leach lines and roots associated with the previous site use, etc. would require removals 
from the proposed building/grading areas. 

• Overexcavation and recompaction of surficial soils should be anticipated to provide adequate and 
uniform support for the proposed structures and pavement. 

• The onsite soils, exclusive of oversize rock (larger than 6-inches in diameter, if any), and deleterious 
materials, etc. may be used as compacted fill materials. 

• It is anticipated that all earth materials can be excavated by conventional earthmoving equipment in 
good working condition. 

• Based on soil classification and laboratory test results, the expansion potential of the near surface 
sandy soils is very low (El=O). 

• Based on our analysis, the site has a factor of safety of 5 against liquefaction, however total settlement 
of the dry sandy soils is 11.77 inches. 

• The use of shallow spread and/or continuous footings appears feasible for the proposed wood frame 
building construction, subsequent to site modification by overexcavationlrecompactlon and geogrid 
reinforcement. As an alternate, structural design should require mitigation of differential settlement of 
5.883 to 7. 766 inches over a distance of 30 feet by means of mat foundation supported on site prepared 
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• Site is located approximately 0.39 miles from the San Jacinto fault. The site is located in a region of 
generally high seismicity, as is all of Southern California. During its design life, the site is expected to 
be subject to moderate to strong ground matrons from earthquakes on regional and/or nearby causative 
faults. 

• There Is a 2 percent probability in 50 years (2475 year return period) that site peak ground acceleration 
(PGA) at the site will exceed 0.99ig (see Appendix D,) 

• Groundwater and/or seepage were not encountered during subsurface investigation. Our experience 
indicates that surface or near"5urface groundwater conditions can develop in areas where groundwater 
conditions did not exist prior to site development, especially in areas where a substantial increase in 
surface water lnftltratlon results from landscape irrigation or other sources. 

Recommendations 

Site Preparatlon/Overexcavation and Grading 

Site Preparation 

Grading and backfill should be performed in compliance with the County of Riverside Grading Ordinance 
and our General Earthwork and .Grading .Specifications presented in Appendix. E. 

The new buildingfgrading area should be cleared of all debris, ,veeds, old foundations, abandoned utility 
lines, irrigation appurtenances, underground structures, trees, tree root system, vegetable matter, 
deleterious materials, etc. 

Overexcavation(Recompaction 

Subsequent to site clearance as indicated above, the new building areas, extending at least 6 feet outside 
building lines, including walls and canopies, etc. (where practical), should be overexcavated to a depth of at 
least 6 feet below existing grade or pad elevation, whichever is deeper. Old fills or roots should be traced 
and completely removed if encountered in bottom of the overexcavated areas. After overexcavatfon, the 
exposed surfaces should be further scarified to a depth of at least 12 inches, thoroughly watered and 
recompacted to at least 90 percent of the maximum dry density, as determined by ASTM D1557~12 Test 
Method, prior to placement of fill. Deeper overexcavations, especially to remove loose soils, existing deep 
structures or clean the bottoms, etc., may be required depending upon field observations of excavations by 
the soil engineer or his representative. 

Compacted FUis/imported Soils 

Any soil to be placed as fill, whether presently onsite or Import, should be approved by the soil engineer or 
his representative prior to their placement All.onsite soils to be used as fill should be cleansed of any roots, 
oversize rock, or other deleterious materials. Although not anticipated, cobbles and boulders larger than 6-
inches in diameter should not be placed in the vicinity of foundations and utility lines. All fills should be 
placed in 6- to -8 inch loose lifts, watered (or dried) to near or 2 percent above optimum moisture content, 
properly mixed and compacted to at least 90 percent relative compaction. This is relative to the maximum 
dry density determined by ASTM D1557ft12 Test Method. 

Any imported soils should be sandy (preferably uses "SM" or "SW', and very low in expansion potential) 
and approved by the soil engineer. The soil engineer or his representative should observe the placement of 
all fill and take sufficient tests to vertfy the moisture content and the uniformity and degree of compaction 
obtained. 
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Following site preparation and geogrid reinforcement, in accordance with the recommendations presented 
below this report, the use of shallow spread and/or continuous footings is feasible. An allowable bearing 
value of 1500 psf is recommended. This bearing value may be increased by one-third for temporary {wind 
or seismic) loads. Reinforcement and other requirements are presented on Plate 2 and may be designed 
for very low expansion category. Please note that the foundation design is under the purview of the 
structural engineer and structural considerations may have more restrictive requirements and the need for a 
mat foundation as an alternate in order to mitigate the differential settlement. A subgrade modulus {k) value 
of 150 pci may be used in the design. 

Lateral Resistance 

Lateral loads may be resisted by friction provided by the soil on the base of the foundation and by 
passive earth pressure. A coefficient of friction of 0.35 of dead load may be used. An allowable passive 
earth pressure of 250 psf per foot of depth to a maximum value of 2,500 psf may be used to establish 
lateral bearing resistance for footings. When combining passive and friction for lateral resistance; the 
passive component should be reduced by one third. 

Slabs-on-Grade/Moisture Barrier 

Slabs-on-grade should be at least 5 inches thick and should be reinforced with at least No. 4 bars at 18-
inches on-center both ways, properly centered in mid-thickness of slabs. Slab reinforcement should be 
supported on concrete spacers {chairs) for proper positioning at mid-thickness. Slabs-on-grade should be 
provided with a 10-mil Visqueen moisture barrier underlain with four inches of ½ inch or larger clean 
aggregate in compliance with California Green Building Standards Code. Other recommendations are 
presented on Plate 2. 

Q Soil Modification/Geogrid Reinforcement 

0 

k:. an alternate to design of mat foundations, geogrid reinforcement of the foundation soils may be a 
consideration. Existing soil in the building area should be overexcavated to a depth of at least 6 feet, 
extending 6 feet beyond the building lines .in plan (where practical). The bottom of the overexcavation 
should be scarified to at least 12 inches, moisture conditioned and compacted to at least 90 percent relative 
compaction prior to placement of the geogrid and engineered fill. All fills should be compacted to at least 90 
percent. 

We recommend two layers of geogrid reinforcement. one at the bottom of overexcavation and the other 24 
inches above. Geogrid should be at least Mirafi 20XT {or equivalent) and the ioints should be overlapped a 
minimum distance of 3 feet during placement. 

Concrete Joints 

The joints spacing for concrete slabs should be determined by the project architect. Joints should be laid 
out to form approximately square panels (equal transverse and longitudinal joint spacing}. Rectangular 
panels, with the long dimension no more than one-and-one-half times the short, may be used when 
square panels are not feasible. The depth of longitudinal and transverse joints should be one-fourth the 
depth of the slab thickness. 

Joint layout should be adjusted so that the joints will line up with the corners of structures, small 
foundations and other built-in structures. Acute angles or small pieces of slab curves as a result of joints· 
layout should not be permitted 
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Fresh concrete should be cured by protecting it against loss of moisture, rapid temperature change and 
mechanical injury for at least ·3 days after placement Moist curing, waterproof paper, white polyethylene 
sheeting, white liquid membrane compound, or a combination thereof may be used. After finishing 
operations have been completed, the entire surface of the newly place concrete should be covered by 
whatever curing medium is applicable to local conditions and approved by the engineer. The edges of 
concrete slabs exposed by the removal of forms should be protected immediately to provide these 
surfaces wtth continuous curing treatmentequal to the method selected for curing the slab surfaces. The 
contractor should have at hand, and ready to install before actuaJ placement begins, the equipment 
needed for adequate curing of the concrete. In hot or windy weather, the contractor should take 
appropriate concrete coo!ing·and curing precautions during and after placement of concrete. The use of 
mechanically compacted row slump concrete (not exceeding 4 inches at the time of placement) is 
recommended. 

Special Considerations 

Excess soils generated from foundation excavations should not be placed on building pad and driveways 
and other settlement sensitive improvements areas without proper moisture and compaction. All sfab 
subgrades should be verified to contain 1.2 times the soil optimum moisture content to a depth of 12 
Inches prior to placement of slab building materials, Moisture content should be tested in the field by the 
soil engineer .. Slabs subgrade should be kept moist and the surface.should not.be allowed to desiccate. 
The addition of fiber mesh in the concrete and careful control of water/cement ratios may lessen the 
potential-for slab cracking. 

In hot or windy weather (SO"F or 15mph), the contractor must take appropriate curing precautions after 
the placement of concrete. The use of mechanically compacted/dense low slump concrete (not 
exceeding 4 inches at the time :of placement) is recommended. We recommend that a sllpsheet (or 
equivalent) be utilized if grouted tiles or other crack sensitive flooring (such as marble tiles) is planned 
directly on concrete slabs. 

Expansion Index/Soluble Sulfates 

Based on sail classification and laboratory test results, the expansion potential of the !lear surface sandy 
soils is very low (El=O). 

Results of tests performed by Enviro - Chem of Pomona, California on a select soil samples are 
summarized as below: 

Sample Location Sample PH ResistMty Sulfate. Content. Chloride .. Content. 
Deoth (ft} (ohm-cm) (%) (oom) 

B-1 0-5.0 7.92 7520 0.00163 30.0 

Based on test results, soil Indicates negligible soluble sulfate exposure (less than 0.1 percent water soluble 
sulfates by weight). Therefore, there is no restriction on cement type. Based on resistivity test results, so!I 
is moderately g,rroslve and ferrous metals/pipes/reinforcement should be protected. Concrete, mix, 
placement and curing for concrete should comply with ACI guidelines. If critical, these should be further 
verified by• your structural or a corrosion •engineer. 

Surface Drainage 

Positive drainage must be provided and maintained for the life of the project around the perimeter of the 
structures and all foundations toward streets or approved drain~ge devices to minimize water infiltrating into 
the underlying natural and engineered fill soils. In addition, finish subgrade adjacent to exterior footings 
should be sloped down and away (ger CBC 1824.4} to facilitate surface drainage. Planter areas/large trees 
adjacent to the foundations are not recommended. Roof drainage-should be collected and directed away 
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.from .foundations .via nonerosive. devices. Water, either natural ,or .by krigation, .should not be permitted to 
pond or saturate the foundations soils. 

Seismic ConslderaUons 

The site is located approximately 0.39 miles from the San Jacinto Fault. Moderate to strong ground shaking 
can ·be expected at the site and there 1s a 2 percent probability In 50 years (2475 year return period) that 
site peak ground acceleration (PGA} at the site will exceed 0.9919. The site soil profile rs Class D (stiff 
soil). The structural engineer should consider City/County. local codes1 California Building Code (CBC, 
2019), seismic data presented in this report {Appendix D), the latest requirements of the Structural 
Engineers Association. and any other pertinent data in selecting design parameters. 

Tentative Pavement Design 

On the basis of laboratory classlficafion and testing, we are of the opinion that the tentative new 
pavement design may be based on an R-value on the order of 40 (or better) corresponding to near 
surface soils. 'Considering this ·and based ·on typical traffic indices, the recommended pavement 
sections are outlined as follows: 

AREA TRAFFIC ASPHALT CONCRETE AGGREGATE BASE 
INDEX llnchesl (Inches) 

Auto·Parkino 4'to4:5 '3 4 
Drivewavs 5.5 to6 .3 6 

The upper at feast 18 inches of the subgrade soils below new pavements should be compacted to at 
least 90 percent relative compaction. Class 2 base should conform to Section 26 of Caltrans Standard 
Specifications·and should be ·compacted to at least 95 percent of the maximum dry density. Maximum 
dry densities should be determined by the Standard Test Method designated ASTM 01557-12. Final 
pavement design may be based on laboratory sand eqµivalent test results of representative soils upon 
completion of grading. 

CaUOSHA Classiflcationrrrench Excavations/BackfUls 

In general Cal/OSHA classification of onsite soils appears to be Type C. 

Temporary trench excavatfons deeper than 5 feet should be shored or sloped at 1.5:1 or flatter in 
compliance with Cal/OSHA requirements: 

a.) The shoring should be designed by a qualified engineer experienced in the shoring design. 

b.) The tops of any temporary unshored excavations should be barricaded to prevent vehicle and storage 
loads within a 1 :1 line projected upward from the bottom of the excavation or a minimum of 5 feat, 
,whichever is greater. If the temporary construction ·embankments, including shored excav9tions, are 
to be maintained during the rainy season, berms are suggested along the tops of the excavations 
where necessary to prevent runoff from entering the excavation and eroding the slope faces. 

c.) The soils exposed in the excavations should be Inspected during excavation by the soils engineer so 
that modifications can be made if .variations.in the soil conditions occur. 

d.) All unshored excavations should be stabilized within 30 days of initial excavation. 

Foundation Plan Review/Construction Observations/Testing 

The recommendations provided ln this report are based on preliminary deslgn information and subsurface 
conditions as Interpreted from limited exploratory excavations at the site. Rodriguez Consulting and 
Engineering should review the foundation plans. Our preliminary conclusions and recommendations must 
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be reviewed and verified during-site grading, and. revised accordingly if exposed-geotechnical conditions. 
vary ·trom our preliminary findings and interpretations. 

Additional Observation and/or Testing 

Rodriguez Consulting and Engineering should observe and/or test at the following. stag~s of construction: 

• During site clearance and removal of roots, old foundations and any underground obstructions. 
• During all overexcavations and fill placement 
• Following footing excavations and prior to placement of forms and footing-materials, 
• •• Following presaturation of slab subgrade to a depth of at least 6 inches. 
• During all trench backfills, subgrade and/or base compaction prior to paving. 
• When any unusual conditions are encountered. 

Report of Observations/Field Density Testing During Grading 

A report of observations/field density tests should be prepared subsequent to. the completion of. rough 
grading. The report should include a summary of work performed, laboratory test results, and the results 
and locations of field density tests performed during grading, 

Limitation of Investigation 

Our investigation was performed using the degree of care and skill ordinarily exercised, under similar 
circumstances, by reputable Geotechnica.I Engineers practicing in this or similar locations. No other 
warranty, expressed or implied, is made as to the conclusions -and professional advice included in this 
report 

The test pits, field and laboratory test data are believed representative of the project site; however, soil 
conditions can vary significantly between test pits. As in most major projects, conditions revealed by 
excavation may be.at variance .with .preliminary findings. -If this condition occurs, the.possible variations 
must be evaluated by the Project Geotechnical Engineer and designs adjusted as required or alternate 
design recommended. 

This report is issued with the understanding that it Is the responsibility of the owner, or his representative, to 
ensure that the Information and recommendations contained herein are brought to the attention of the 
architect and engineer for the proJect and incorporated into the plans, and the necessary steps are taken to 
see that the contractor and subcontractor carry out such recommendations in the field. 

This firm does not practice or consult in the field of safety engineering. We do not direct the contractor's 
operatrons, and we cannot be responsible for other than our own personnel on the site; therefore1 the safety 
of others is the responsibility of the contractor. The contractor should notify the owner if he considers any of 
the recommended actions presented herein to be unsafe. 

The findings of this report are valid as of the present date. However, changes in the conditions of a property 
can occur with the passage of time, whether they be due to natural processes or the works of man on this or 
adjacent properties. In additions, changes in applicable or appropriate standards may occur, whether they 
result from legislation or the broadening of knowledge. 

Closure 

If you should have any questions regarding this report, please do not hesitate to call this office. We 
appreciate this opportunity to be of service. 
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Very truly yours, 
Rodriguez Con 

Gene K. Luu, PE 
Project Engineer 
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EXPANSION INDEX (ASTM D 4829} 
0-20 

0 VERY LOW EXPANSION 
1w & 2-story AH footings 18" deep. Reinforcement for continuous footings: 

Footings two No. 4 bars top and two No. 4 bars at bottom 
(See Note 1i 

3-Story Footings AH footings at least 24" deep. 
(See Note 1) Reinforcement for continuous footings: Two No. 4 bars top and 

two No. 4 bars at bottom 
Minimum Footing Continuous: 15" for 2-story 

Width Continuous: 18" for 3-storv 
Pad Footings Isolated column: 24" wide and 24" deep, tied to continuous 

footings in two directions 
Garage Door A grade beam 18" deep by 15" wide for 2-story and 24" deep by 
Grade Beam 18" wide for 3-story should be provided across the garage 

(See Note2) entrance and other !aroe ooeninos. 
Living Area Floor: 5" thick slab. No. 4 rebar at 18 inches on-center reinforcement at 

Slabs* mld-height, 10-mil Visqueen moisture barrier above 2ti sand base 
(See Noles 3, 4 and 5) with 2" sand above Visqueen 

Garage Floor 5" thick slab. No. 4 rebar at 18 inches on-center with 2" sand 
Slabs* base above and below a 10-mil Visqueen moisture barrier. 

(See Notes 4 and 6) Garaae slabs should be quarter-sawn. 
Presoaktng of (1.2) times optimum moisture to a depth of at least 6" 
Living Areas & 
Garage Slabs 
Subgrade** 

0 The Above Are Minimum Recommendations. 
All Work Should Comply with Applicable/Governing Agency Codes and Requirements 

., Bas§d on gs!Jifomia Green Cod§, a 4• thick base of ½ inch or larger dean aggreoate shall be us~ below the Visgue~n. 
**Presoaking of living areas and garage slabs should be observed and tested by the project geotechn!ca1 engineer. 

NOTES: 
1. Depth ofinterior or exterior footings to be measured from lowest adjacent finish grade. 
2. The base of the grade beam should be at the same elevation as that of the adjoining footings. 
3. Living areas slabs may be tied to the footings as directed by the structural engineer. 
4. We recommend the use of at least No. 3 bars at 18 inches on-center, each way, for all slabs. 
5. 10-mi! Visqueen sheeting welded at laps has proved successful. Equivalents are acceptable. 
6, Garage slabs should be isolated from stem \.\'all footings with a minimum 3/8" felt expansion joint 
7. Sand base should have a Sand Equivalent {SE} of 30 or greater (e.g., washed concrete sand). 

Post-Tenslooog §!s!tl§ 
As an alternative to conventional foundations, building may be supported on post-tensioned slabs, to be designed by a structural 
engineer tn consultation with the geotechnical consultanL In addition, a post-tensioned slab is also recommended for VERY HIGH 
expansion potenHal {Expansion Index. greater than 130}, if encountered. Post-tensioned slabs should have perimeter footings 
embedded a minimum of 12 inches below the adjacent grade. The slabs should be designed such that they can be deformed 
approximately 1-inch vertically over a width of 30 feet without distress In the event of shrinkage or swelling of the supporting soHs. 
Living area slabs should be underlain by a 10-mH Visqueen moisture barrier covered by a 2-!nch layer of sand. Presoaklng is 
recommended for posttensioned slabs: (1.2) x optimum to a depth of 12 inches, (1.3) x optimum to a depth of 18 Inches, and (1.4) x 
optimum to a depth of24 inches for LOW, MEDlUM, and HIGH expansion potential soils, respectively. LOW and MEDIUM axpansive 
soil lots using conventional foundation should comply with 2019 CBC. For very high expansion potential (Expansion Index. greater 
then 130), epeoifio ~commendations by the geotectmic.al consultant wilt be required. Placement of 4 inches of sand base is also 
suggested for post-tensioned slab systems. Unless stated in the attached report, for El"'21-50 use Pl-25, and El=51-90 use Pl=35" 

Minimum Foundation and Slab Recommendations Rodriguez Consulting and Engineering 

0 
For Expansive Soils 

Plate: 2 
TWO-ANO THREE.STORY RESIDENTIAL BUILDINGS 



25914 Columbia St. Project No. RCE-2235-01 
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0 

Hemet Area, Riverside County, CA 
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UNIFIED SOL CLASSJFJCA TION SYSTEM 

0 
COARSE-GRAINED SOILS FINE-GRAINED SOILS 

(more than 50% of material is larger than No. 200 sieve size.) (50% or more of material is smaller than No. 200 sieve size.) 

Clean Gravels (Less lhan 5"/4 fines) 

-, 
I 
I 

0 

i Inorganic silts and very fine sands, rock 
~·•· I. 11 ••,~.~ GW 

Well.graded gravels, gravel-sand ML flour, silly of clayey fine sands or clayey 
mixtures, little or no fines StLTS •I silts with sllght plasticity 

GRAVELS 
••• AND L~ 

More than 50% ~: GP Poorly.graded gravels, gravel-sand CLAYS I CL 

Inorganic days of low to medium 

of coarse ~bj mixtures, little or no fines Uquid limit 
plasticit'j, gravelly clays, sandy clays, 

fraction larger Gravels with fines (More than 12% fines) less than 
sUly clays, leao days 

than No. 4 

I 
50% 

sieve size GM Silly gravels, gravel-sand-silt mixtures Organic silts and organic saty clays of 
OL low plasticity 

I Clayey gravels, gravel-sand-day 
GC Inorganic sills, micaceous or 

·"' ,:; mixtures 

Clean Sands (Less than 5%, fines) 
diatomaceous fine sandy or sd!y soils, 

SILTS elasllc silts 

?\:1 SW 
Well-graded sands, gravelly sands, AND 

::!:::: .. little or no lines CLAYS Inorganic clays of high plasticity, fat 
SANDS I SP 

Liquid limit CH clays 
50%ormore Poorly graded sands, gravelly sands, 

of coarse Utile or no lines 50% 

fraction smaner Sands with fines ore than 12% fines) 
or greater Organic days of medium to high 

thanNo.4 I Silly sands, sand-silt mixtures 
plasticity, organic silts 

sieve size SM 
HlGHLY I Clayey sands, sand,clay mixtures ORGANIC !! iJ PT Peat and other highly organic soils 
SOILS • ... ,, .. -. 

CLASSIFICATION CHART 

PLASTICITY CHART 

GRAIN SIZE CHART 60 

RANGE OF GRAIN SIZES 
Classification U.S Standard I Grain Size !D l so g 

Sieve Size Millimeters 
Boulder Size I Above 12" I >300mm 

Cobbles I 3"-12" I 80-300mm 

Gravel Coarse 3ff-¾" 20-80 mm 
Fine ¾"-No.4 4.75-20mm 

Coarse No.4-No.10 2-4.75mm 
sand Medium No. 10- No. 40 I 0.425-2 mm 

Fine I No. 40 - No. 200 I 0.075- 0.425 mm 
Slit & Clav I I <No.200 I <0.075mm 

ri1 40 
Q 
~ 30 
>-
!:: 

20 (.) 

f; 
s 10 
Q. 

00 

,,/' ALINE: 
/ Pl "'o:73(LL-20) 

:t+Mt ..# ML&OL 
_.- I 

10 20 30 40 50 60 70 80 90 100 
LIQUID LIMIT (LL) (%) 

I~ SPT fflIIIITI1l Bag N. 1· No Classification In accordance with ASTM 02487 

I~ Sample - Sample Recovery Description and visual observation in accordance 
with ASTM 02488 

r------+--------+------~Al! Sieve Sizes shown are us Standard j 
Ring ..._,. 10 Blows for no apparent displacement 
Sample .~ Seepage 50 Blows for less than 6 Inches advancement 

100 Blows for 6 to 18 inches advancement 



GEOTECHNICAL BORING LOGS 
Drill Hole No .. __ s._-1-'--_ 

Date: 3/24/2022 
A Drilling Company: Larry Harklerode 
U Hole Diameter. 8" Drive Weight· 140 lbs Drop· 30" . . 

Project No. RCE-2235-01 
Type of Rig: 8-53 

Elevation- 1662 5+ . -
DEPTH TYPE SAMPLE BLOWS DRY MOISTURE SOIL GEOTECHN!CAL DESCRIPTION 
(feet) OF TEST PER DENSITY ("kl CLASSIFICA 110N LOGGED BY:~ 

TEST 61NCH 1%1 uses SAMPLED BY: GL 

1 SM Silty Sand: Light gray, fine to medium grained, dry, 
loose 

2 

[X 2 
3 2 2.6 Loose 

5 

4 

5 

IX 4 
6 5 2.8 Medium dense 

9 

7 

8 

9 

10 

X 3 
11 5 loose 

5 

12 

13 

14 

15 

IX 4 
16 4 Loose 

4 

17 

18 

19 

IX 4 
20 5 Medium dense 

R 

21 Total Depth = 20' 
No Ground, No Caving 

22 

23 

24 

25 

Rodriguez Consulting and Engineering 



Oate: 3/24/2022 
~rilling Company: Larry Harklerode 

ole Diameter; 8" Drive Weiaht: 
DEPTH TYPE SAMPLE BLOWS 
{feet) Or TEST PER 

TI!ST SINCH 

1 

2 

X 3 
3 4 

5 

4 

5 

"iX 3 
6 3 

5 

1 

s 

9 

10 

X 2 
11 2 

3 

C 
. 

12 

13 

14 

15 

!X 2 
16 3 

3 

17 

18 

19 

20 

X 5 
21 6 

7 

22 

23 ~ 
24 

25 

GEOTECHNICAL BORING LOGS 

140 lbs. 
ORY 

OeNSllY 
!¾l 

Drill Hole No. ____ B-'-2 __ 

Drop: 30" 
MOISTURE son. 

{%) CLASSIFICATION 
uses 

SM 

3.1 

3.2 

ML 

Project No, RCE-2235-01 
Type of Rig: 8-53 
Elevatlo -- , 

GEOTECHNICAL OESCRIPTtON 
LOGGED BY: _fil_ 

SAMPLED BY: Gl 

Silty Sand: Pale brown, fine to medium grained, dry, 
loose 

Dry, loose 

Sandy Silt Pale brown, lightly moist, loose 

%passing #200 = 52 

Loose 

; 

I 

i 
I 

I 

I 

~ 
j 

I 
I 

I 

I 
~ 
' i 

., ~rz_...j. 

SP~SM Sand with Silt: Pale brown, fine to medium grained, dry, 3.6 medium dense 

%passing #200 = 1 O 

r 
~ 

Rodriguez Consulting and Engineering 



GEOTECHNICAL BORING LOGS 
Drill Hole No. B-2 

Date: 3124/2022 
~rilling Company; Lany Harklerode 
'---J-l_ole Diameter- 8" Drive Weight· 140 lbs Drop~ 30" . . . 

DEPTH TYPE SAMPLE BLOWS DRY l MOJS. TURE SOIL 
(feet) OF TEST PER DENSITY {%} CL.ASSlFICATION 

TEST 61NCH 1%} uses 

X 6 
:w 6 SM 

6 

27 

28 

29 

30 

X 9 
31 9 SP-SM 

10 

32 

33 

34 

35 

X 5 
36 5 

6 

37 

38 

39 

40 

rx 3 
41 4 1,9 ML 

6 

42 

43 

44 

45 

IX 8 
46 5 2,5 SM 

5 

47 

48 

49 

C I~>( 
12 

50 15 SP-SM 
20 

Rodriguez Consulting and Engineering 

Project No. RCE~2235-01 
Type of Rig: B-53 
Elevation' 1664± . 

' GE:OTECHN!CAL DESCRIPTtON 
LOGGE0BY:_Q,L 
SAMPLED SY: GI 

SIity Sand: Light greenish gray, fine to medium grained, 
slightly moist, medium dense 

Sand wlth Silt: Light gray, tine to medium grained, dry, 
medium 

Gray olive, slightly moist, medium dense 

Sandy Silt: Light grayish olive, dry loose 

% passing #200 sieve = 63 

Silty Sand: Light grayish olive, fine Io medium grained, 
dry, loose 

% passing # 200 Sieve ""40 

Sand with Silt: Light brown, fine to medium grained, 
slight moist, dense 

Total Depth = 50' 
No Ground, No Caving - •,:~ 

I 
~ 

II 

I ~ 
I 

' 

i 



GEOTECHNICAL BORING LOGS 
Drill Hole No. 8-3 

Date: 3/24/2022 
Ottlling Company: Lam, Harklerode 

Project No. RCE-2235-01 
Type of Rig· B-53 . --· ole Diameter: 8" Drive Weii:1ht: 140 lbs. Drop: 30" elevation: 16655± 

DEPTH i PLE BLOWS ORY MOISTURE SOIL GEOTECHNICAL DESCRIPTION ~~ 
{feet} OF TEST PER OENSITY f'/4} CI.ASS!FICA TION LOGGED SY: __fil__ ' 

TEST 61NCH !%) uses SAMPLED BY: Gl 

1 SM Silty Sand: Pale brown, fine to medium grained, dry, 
medium dense 

2 

6 
3 9 101,8 1.5 

12 

I 4 

5 

6 Sand with silt: Light brown, fine to medium grained, dry, I 6 10 1.4 SP-SM 
15 medium dense 

7 

8 

9 

10 

X 3 
11 5 SM Silty Sand: Tan, fine to medium dense, dry, loose 

- 5 

C I 12 

13 

14 

15 

X 6 
16 6 Light Grayish olive, dry, medium dense 

6 

17 

' 
18 

19 

20 

X 6 
21 7 Light brown, slightly moist, medium dense 

7 

;.;i: 

23 

24 

0 X 6 Totat Depth = 25' 25 7 
7 No Ground, No Caving 

. 

Rodriguez Consulting and Engineering 



GEOTECHNICAL BORING LOGS 
Drill Hole No. 8--4 

Date: 3/24/2022 

QOrilHng Company: Larry Harklerode 
Hole Diameter: 8" Drive Welaht 140 lbs Droo: 30" . 

DEPTH TYPf SAMPLE BLOWS DRY MOISTURE SOIi. 
(feet) OF TEST PER DENSITY (%) CI.ASSIRCATION 

TEST 61NCH f"/4} uses 

1 SM 

2 

X 
5 

3 5 3.7 
6 

4 

5 

IX 4 
6 5 2.6 

6 

7 

8 

9 

10 

X 3 
11 3 

4 

C 12 

13 

14 

15 

X 4 
1& 5 

5 

17 

18 

19 

X s 
20 5 

!'; 

21 

22 

23 

24 

0 25 

Rodriguez Consulting and Engineering 

Project No, RCE-2235-01 
Type of Rig~ 9.53 
elevation: 1666+ -

GEOTECHNICAt DESCRJPTION 
LOGGEOBY:_.ru,_ 
SAMPLED BY: GL 

Silty Sand: Pale brown, fine to medium gralned, dry, 
medium dense 

Dry, loose 

Total Depth "" 20' 
No Ground, No Caving 

I 

' 

l 

; 

, 



r,,_t>ate: 3124/2022 

GEOTECHNICAL BORING LOGS 
Drill Hole No._-.::::8:.....;-5:c-_ 

Project No. RCE~2235-0i 
Type of Rig: B-53 \.._}[)rilling Company: Larry Harklerode 

Hole Diameter: 8" Drive Weii:1ht: 1 Drop: 30" Elevation: 166~ 
DEPTH TYPE SAMPLE BLOWS MOISTURE SOIL GEOTECHNICAI. DESCR!PTlON 
(teat; OF TEST PER oeNSiTY {%) CLASSIFICA TlON LOGGEDBY:_fil__ 

TEST 6lNCH 1%) uses SAMPLED BY: GL 
---

1 SM Silty Sand: Pale brown, fine to medium grained, dry, 
loose 

2 

X 3 
3 4 2.6 

5 

4 

5 ' 

X 4 
6 6 Dry, loose 

8 

7 

8 

9 

10 

X 3 
11 4 

4 

12 

13 

14 

15 

[>< 4 
16 5 Light Grayish olive, dry, loose 

4 

17 

18 

19 

20 

X 4 
21 5 

5 

22 

23 

24 

C X: 4 Total Depth = 25' 25 4 
6 No Ground, No Caving 

Rodriguez Consulting and Engineering 
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25914 Columbia St Project No. RCE-2235-01 
March 29, 2022 Hemet Area, Riverside County, CA 

0 

0 

0 

25914 Columbia Street (APN 438-220-002) 
Hemet Area 1 Riverside County, California 

LABO RA TORY TEST RES UL TS 

Expansion Index: The expansion potential of representative samples was evaluated using the guidelines 
of ASTM D 4829. The test results are presented in the tab!e below. 

LOCATION COMPACTED COMPACTED FINAL EXPANSION EXPANSION 
MOISTURE DRY MOISTURE INDEX CLASSIFICATION 

{%) DENSITY (%) 
{PCF) 

8-2@0-5' I 10.8 105.7 18.3 0 VervLow 

Sieve Analysis: Select samples were tested using the guidelines of ASTM D6913-17. The test results are 
presented in the table below 

SIEVE SIZE B-2@10' B-2@20' B-2@40' B-2@45' 
% PASSING % PASSING % PASSING % PASSING 

3/8" 
No.4 100 
No. 8 100 99.9 100 100 -· 
No.16 99.9 97 99.8 99.8 ---
No.30 99.4 74 99.2 99 
No. 50 96 40 97 94 
No. 100 79 20 87 71 
No. 200 52 10 63 40 

Rodriguez Consulting and Engineering AppendixC 



Enviro - Chem, Inc. 
1214 E. Lexington Avenue, Pomona, CA 91766 Te/ (909) 590-5905 Fax (909) 590-5907 

Q LABORATORY REPORT 

0 

0 

CUSTOMER: Rodriguez Consulting & Engineering 
17405 Tullock St. 
Bloomington, CA 92316 
Tel:(909)258-0358 
E-Mail: RodriguezConsultingEngineering@Yahoo.com 

PROJECT: Ascendant Devel /RCE-2235-01 

MATRIX:SOIL 
SAMPLING DATE:03/14/22 
REPORT TO:MR. EDMUND RODRIGUEZ 

SAMPLE I.D.: B-2@ 0~5' 

PARAMETER SAMPLE RESULT UNIT 

RESISTIVITY 7520 OHMS-CM 

SULFATE 16.3 ma/Ka 

CHLORIDE 30.0 ma/Kg 

DATE RECEIVED:03/24/22 
DATE ANALYZED:03/24&25/22 
DATE REPORTED:03/25/22 

LAB I.D.: 220324-4 

TEST 
PQL OF METHOD 

100000* CALTRANS 

10 1 EPA 9038 

10 I EPA 9253 

oH 7.92 oH/UNIT EPA 9045C 

COMMENTS 
DF = DILUTION FACTOR 
PQL = PRACTICAL QUANTITATION LIMIT 
ACTUAL DETECTION LIMIT= DF X PQL 
mg/Kg= MILLIGRAM PER KILOGRAM= PPM 
OHMS-CM= OHMS-CENTIMETER 
RESISTIVITY= 1/CONDUCTIVITY 
*""HIGH LIMIT 
pH ANALYSIS CONDUCTED ON 1:1 SOIL/DEIONIZED WATER EXTRACTION 
pH ANALYZED AT TEMPERATURE OF 21.VEGREE CELSIUS 

DATA REVIEWED AND APPROVED BY:-'-/4_M _____ _ 
CAL-DHS ELAP CERTIFICATE No.: 1555 



2/19/22, 9:11 PM 2008 National Seismic Hazard Maps - Source Parameters 

U.S. Geological Survey- Earthquake Hazards Program 

2008 National Seismic Hazard Maps - Source Parameters 

~ 
;,:ret 

Slip Cip ~- .:u .... ~,., 
~ t1;. .. -~ State , K;i.te 'debt·ee!; J ·-- s~\I"\~"" 

rmm,yr) 

strike 
0.39 San Jacint□;li. CA 9 90 V 0 17 71 

slip 

San Jacinto;Af_C n/a 
strike 

0.39 CA 90 V 0 17 11B 
slip 

0.39 San Jacinto;A+CC +B+SM CA n/a 90 
strike 

V 0.1 15 2.75 
slip 

0.39 San Jacinto;A+CC+B CA n/a 90 
strike 

V 0.1 15 152 
slip 

0.39 San Jacinto;A+CC CA n/a 90 V 
strike 

0 16 118 
slip 

0,87 San Jacinto;SBV+SJV+A CA n/a 90 V 
strike 

0 
slip 

16 !34 

0 .87 San Jacinto;SJV+A+Cc+B CA n/a 90 V 
strike 

0.1 
slip 

15 170 

0.87 San Jacinto;SJV+A+CC+B+SM CA n/a 90 V 
strike 

slip 
0.1 15 l96 

San Jacinto;SBV+SJV+A+CC +B n/a 
strike 

0.87 CA 90 V 0.1 15 210 
slip 

0.87 San Jacinto;SJV+A CA n/a 90 V 
strike 

slip 
0 17 B9 

0.87 San Jacinto;SJV+A+C CA n/a 
strike 

90 V 0 17 136 
slip 

0.87 San Jacinto;SBV+SJV+A.;.cc CA n/a 90 
strike 

V 0 16 !81 
slip 

0.B7 San Jacinto;SJV-i-A+CC CA n/a 90 V 
strike 

0 
slip 

l6 1.36 

0.87 San Jacinto;SBV+SJV.,-A+CC+B+SM CA n/a 90 V 
~trike 

0.1 
slip 

l!l 1.,;.1 

0.87 San Jacinto;SBV+SJV+A+C CA n/a 90 
strike 

V 0 17 181 
slip 

02.37 San Jacinto;SJV CA 18 90 V 
strike 

0 16 43 
slip 

2.37 San Jacinto;SBV+SJV CA n/a 90 V strike 0 16 88 

slip 

https://earthquake.usgs.gov/cfusion/hazfaults _2008_search/query_results.cfm 1/5 
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16.30 S. San Andreas;NSB+SSB+BG+CO CA n/a 79 
strike 

0.2 
slip 

12 206 

06.30 5. SanAndreas;BG+CO CA n/a 72 
strike 

slip 
0,3 12 125 

16.30 S. San Andreas;BB+NM+SM+NSB+SSB+BG+CO CA n/a 85 
strike 

0.1 13 390 
slip 

16.30 S. San Andreas;BB+NM+SM+NSB+SSB+BG CA n/a 84 
strike 

0 l4 37' 
slip 

16.30 5. San Andreas;SSB+BG+CO CA n/a 77 
strike 

slip 
0.2 12 l70 

16.30 S. San Andreas;SM+NSB+SSB+BG-i-CO CA n/a 83 
strike 

0.1 13 303 
slip 

16.30 S. San Andreas;SM+NSB+SSB+BG CA n/a 81 
strike 

0 13 234 
slip 

16.30 
S.San 

~;PK+cH+CC+BB+NM+SM+NSB+SSB.;-BG+cO 
CA n/a 86 

strike 

slip 
0.1 13 548 

S.San 
n/a 

strike 
16.30 CA 86 0,1 13 479 

Andrea:;;PK+CH+CC+BB+NM+SM+NSB+SSB+BG slip 

16.30 s. San Andreas;NS6+SSB+BG CA n/a 75 
strike 

0 
s!fp 

14 l36 

06.30 S. San Andreas;NM-l·SM+NSB"'SSR+BGKO CA n/a 84 
strike 

0.1 l3 340 
slip 

16.30 S. San Andreas;NM+SM+NSB+SSB+BG CA n/a 83 
strike 

0 14 271 
slip 

16.30 S. San Andreas;BG CA n/a 
strike 

0 58 13 56 
slip 

16.30 S. San Andreas;CH+cC+BB+NM+SM+NSB+SSB+BG CA n/a 86 
strike 

0 
slip 

14 442 

16.30 S. San Andreas;CC+BB+NM+SM+NSB+SSB+BG+CO CA n/a 86 
strike 

0.1 
slip 

13 44.9 

16.30 s. San Andreas:CC +BB+NM+SM+NSB+SSB+BG CA n/a 85 
strike 

0 
slip 

14 380 

S.San 
n/a 

strike 
16.30 CA 86 0.1 13 512 

And reas;CH+CC +BB+N M+S M+ N SB+SSB+BG+CO slip 

16.30 S. San Andreas;SSB+BG CA n/a 71 
strike 

0 
slip 

lJ 101 

16.37 S. San Andreas;CC+BB-i-NM+SM+NSB+SSB CA n/a 90 y 
strike 

slip 
0 14 322 

016.37 S. San Andreas;CH+CC+BB+NM+SM+NSB+SSB n/a V 
strike 

CA 90 0 14 384 
slip 

$. San Andreas;NM+SM+NSB-;-SSB n/a 
strike 

16.37 CA 90 y a 13 213 
slip 

https:f/earthquake.usgs.gov/cfusion/hazfaults_200B_search/query_results.cfm 2/5 
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16.37 S, San Andreas;NSB+SS,a CA n/a 90 V stn1<e 0 13 79 

slip 

06.37 s. San Andreas;PK;!:CH-1-CC+BB+NM+-SW·NSB+SSB CA n/a 90 V 
strike 

0,1 
slip 

13 4u. 

16.37 S. San Andreas:SM+NSB+SSB CA n/a 90 V 
strike 

0 13 176 
slip 

s. San Andre;=~:~ CA 16 90 V 
strike 

0 13 43 16.31 slip 

16.37 S, San eporea~;BB+NM+SM+NSB;tSS8 CA n/a 90 V 
.S"'..rike 

0 
slip 

14 263 

19.76 ~;Gl+T CA s 90 V 
s".rlke 

0 
slip 

14 78 

19.76 ~;I CA 5 90 V 
strike 

0 
slip 

14 52 

19.76 ~;Itl CA n/a 86 NE 
strike 

0 
slip 

17 127 

Elsinore:T+J+CM. CA n/a 85 NE 
strike 

0 16 169 19.76 slip 

~W+Gl+T CA n/a 84 NE 
strike 

0 14 1.24 19.76 slip 

09.76 ~.11;W+Gl+T+J CA n/a 84 NE 
strike 
slip 

0 15 199 

~W+Gl+T+J±,-CM n/a NE 
strike 

16 24:. 19.76 CA 84 0 
slip 

19.76 flslnore:!;,;H"·T+ J CA n/a 86 NE 
st..-ike 

slip 
0 17 153 

!.9.16 ~;GI+T+,Jj-04 CA nfa 86 NE 
strike 

0 16 195 
slip 

20.75 Elsinort;fil CA 5 90 V 
strike 

0 13 37 
slip 

20.75 !;lsincm;~ CA n/a 81 NE 
strike 

0 
slip 

14 83 

24.90 Pin:ts,Mtn CA 2,5 90 V 
:mike 

slip 
0 16 74 

25..21 SanJach;im~ CA 6 90 V 
strike 

0 
slip 

l!l 45 

28.12 ~J. CA 3 84 NE 
strike 
siip 

0 19 75 

Q2a.12 Elsfr,ore;J+CM CA 3 84 NE 
strike 
sUp 

0 17 118 

29.94 San Jacinto~™ CA n/a 90 V 
strike 

14 '(1 0.2 
slip 

https://earthquake.usgs,gov/cfusion.lhazfaul!s_2008_sean::h/query_results.cfm 3/5 
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29.94 San Jacinto;Cc+B+SM CA n/a 90 V strike 0.2 14 103 

slip 

09.94 San Jacinto;CC CA 4 90 V 
strike 

slip 
0 16 43 

30.43 San Jacinto;~ CA 14 90 V 
strike 

0 
slip 

17 L-
' ( 

strike 
32.16 S. San Andreas;BB+NM+SM+NSB CA n/a 90 V 0 14 220 

slip 

32.16 S. San Andreas;SM+NSB CA n/a 90 V 
strike 

0 13' 133 
slip 

32.16 S. San Andreas;CC+BB+NM+SM+NSB CA n/a 90 
strike 

V 
slip 

0 14 279 

strike 
32.16 S. San Andreas;NSB CA 22 90 V 

slip 
0 13 35 

n/a 
strike 

32.16 S. San Andreas;CH+CC+BB+NM+SM+NSB CA 90 V 0 14 341 
slip 

n/a 
strike 

32.16 s. San Andreas:PK+cH+CC+BB+NM+SM+NSB CA 90 V 0.1 13 377 
slip 

32.16 S. San Andreas;NM+SM+NSB CA n/a 90 
strike 

V 
slip 

0 13 270 

04.39 
strike 

Burnt Mtn CA 0.6 67 w 0 16 21 
slip 

36.21 Chino, alt2 CA 1 65 SW 
strike 

0 14 29 
slip 

37.64 Eureka Peak CA 0.6 90 V 
strike 

0 
slip 

15 19 

Elsinore;W. 
strike 

37.65 CA 2.5 75 NE 0 l4 46 
slip 

Chino, alt 1 
strike 

38.31 CA 1 50 SW 0 9 24 
slip 

39.97 Cleghorn CA 3 90 V 
strike 

0 
slip 

16 25 

40.25 s. San Andreas;CO CA 20 90 
strike 

V 
slip 

0.6 11 69 

40.62 Helendale-So Lockhart CA 0.5 90 
strike 

V 
slip 

0 l3 1!.-1 

41.44 Cucamong~ CA 5 45 N thrust 0 8 28 

41.60 North Frontal (East). CA 0.5 41 5 thrust 0 16 27 

041.84 ~ 
strike 

CA 0.6 90 V 0 15 95 
slip 

42.72 North Frontal (West). CA 1 49 s reverse 0 16 so 

https://earthquake.usgs.gov/cfusion/hazfaults_2008_search/query_results.cfm 4/5 
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43.32 San Joaguin Hills CA 0.5 23 SW thrust 2 13 27 

44.07 Earthguake Valley CA 2 90 V 
strike 

0 19 20 
slip 

0 
Lenwood-Lockhart-Old Woman SP-ring:i 45.10 CA 0.9 90 V 

strike 
0 13 145 

slip 

Johnson Valle~ (No)_ 
strike 

48.05 CA 0.6 90 V 0 16 -;i--~ 
slip 

strike 
48.10 ~Rort Inglewood Connected alt 1 CA 1.3 89 0 11 2D8 

slip 

strike 
48.10 !::lfiltrnort Inglewood Connected alt 2 CA 1.3 90 V 0 11 208 

slip 

48.10 Newport-lnglewood (Offshore). CA 1.5 90 V 
strike 

10 66 0 
slip 

49.85 San Jose CA 0.5 74 
strike 

NW 
slip 

0 15 20 

0 

0 

https:f/earthquake.usgs.gov/cfusion/hazfaults_2008_search/query_results.cfm 5/5 
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25914 Columbia St. 
Hemet Area, Riverside County, CA 

CBC (2019) Seismic Parameters 

The CBC 2019 update is tabulated as follows: 

Project No. RCE-2235-01 
March 21, 2022 

2019 CBC - SEISMIC PARAMETERS 

Site Coordinates 
Latitude I Longitude 
34.7453 I -116.9444 

Mapped Spectral Response Acceleration Ss = 2.22 S1 = 0.901 

Site Coefficients (Class "C") Fa= 1.0 Fv = 1.7 

Maximum Considered Earthquake (MCE) SMs = 2.22 SM1 = 1.53 Spectral Response Acceleration 
Design Spectral Response Acceleration Sos= 1.48 So1 = 1.021 Parameters 

Seismic Design Category E 

Peak Ground Acceleration (PGA) 0.991 

Site amplification factor at PGA 1.1 

Site modified peak ground 1.09 
acceleration (PGAM) 

• Earth q uake.usg s.gov/research/hazmaps/desig n 
• 2019 California Building Code, California Code of Regulations, Title 24, Part 2, Volume 2 of 2, 

Section 1613, Earthquake Loads 

Rodriguez Consulting and Engineering 
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25914 Columbia St. 
Hemet Area, Riverside County, CA 

Project No. RCE-2235-O1 
March 21, 2022 

GENERAL EARTHWORK AND GRADING SPECIFICATIONS 

1.0 GENERAL INTENT 

These specificaHons present general procedures and requirements fur grading and earthwork as shown on the approved grading 
plans, including preparation of areas to be filled, placement of fill, installations of subdrains1 and excavations. The recommendations 
contained in the geotechnical report are a part of lhe earthwork and grading specifications and shaU supersede the provisions 
contained hereinafter in the case of conflict. Evaluations performed by the consultant during the course of grading may resuft in new 
recommendations which c.ould supersede these speclficaHons or the recommendations of the geotechnical report. 

2.0 EARTHWORK OBSERVATIONS AND TESTING 

Prior to 1he commencement of grading, a qualified geo!Bchnlcal consultant (soils engineer and engineering geologist, and their 
representatives} shall be employed for the purpose of observing earthwotk procedures and testing the fills for conformance with the 
recommendations of the geotechnlcal report and lhese specificaHons. It will be necessary !hat the consultant provide adequate 
testing and observations so lhat he may determine that the work was accomplished as specified. It shall be the responsibillty of the 
conlractor to assist lhe consultant and keep him apprised of work schedules and changes so that he may schedule his personnel 
accordingly. 

It shaft be the sole responsibiflty of the contractor to provide adequate equipment and methods lo accomplish the work in 
accordance wilh applicable grading codes or agency ordinances, 1hese specifications and approved grading plans. lf, In the opinion 
of the consu11ant unsatisfactory conditions, such as questionable soil, poor moisture conditions. Inadequate compaction, adverse 
weather, etc., are resulting in a quality of work less than required in these spedficaHons, the consultant will be empowered to reject 
the work and recommend that construclion be stopped unh1 lhe unsatisfactory conditions are rectified. 

Maximum dry density tests used to determine lhe degree of compaction will be performed in accordance with lhe American Society 
of Testing and Materials, testmettlodASTh1 D1557-09. 

3.0 PREPARATION OF AREAS TO BE FILLED 

3.1 Clearing and Grubbing 

AB brush, vegelaiion, and debris shall be removed or plled and otherwise disposed of. 

3.2 Pmt:esslng 

The e.xisling ground which is determined to be satisfactory for support of fill shall be scarified to a minimum depth of 6 inches. 
Exlslfng ground which is not salisfadory shall be overexcavated as specified in the following section. Scarification shall continue 
until the soils are broken down and free of large clay lumps or clods and until the working surface ls reasonably uniform and free of 
uneven feahlres which would inhibit uniform compaction. 

3.3 Overexcavation 

Soft, diy, spongy, highly fractured or otherwise unsuitable ground, extending fo such depth that surface processing cannot 
adequately Improve the condition, shall be overexcavated down to firm ground, approved by the consultant 

3.4 Moisture Comfdioning, 

ovemxcavated and processed sous slla!I be watered, drled•back, blended1 and/or mixed, a& required to attain a uniform molst-ure 
content near optimum. 

3.5 Recompaction 

OverexcavaHon and processed soils whlch have been properly mixed and moisture-condilioned shall be recompacted to a minimum 
relative compaction of 90 percent 

Rodriguez Consulting and Engineering AppendixE 
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25914 Columbia St 
Hemet Area, Riverside County, CA 

3.6 Benching 

Project No. RCE-2235-01 
March 21, 2022 

Where fills are to be placed on ground with slopes steeper than 5:1 (horizontal : vertical), !he ground shall be stepped or benched. 
The lowest bench shall be a minimum of 15 feet wide, shaU be at least 2 feet deep, shall expose firm materials, and shall be 
approved by the consultant Other benches shall be excavated in firm materials for a minimum width of 4 feet Ground sloping 
flatter than 5:1 (horizontal : vertical) shall be benched or otherwise overe:xcavaled when considered necessary by the consultant 

3.7 Approval 

All areas to receive fill, Including processed areas, removal areas and toe-of-fill benches shall be approved by the consultant prior 
to fill placement 

4.0 ALL MATERIAL 

4.1 General 

Material to be placed as fill shall be free of mganlc matter and other deleterious substances, and shall be approved by the 
consultant SOlls of poor gradation, expansion, or strength characleristics shall be pfaced in areas designated by consultant or shall 
be mixed wilh other soils to serve as satisfactory fill material. 

4.2 Oversize 

Oversize materials defined as rock, or ottier irreducible material with maximum dimension greater than 12 inches, shall not be buried 
or placed ln fills, unless ihe location, materials, and disposal methods are specffically approved by lhe consultant Oversize disposal 
operations shall be such that nesting of oversize material does not occur, and such that the ovefSize material i5 completely 
surrounded by compacted or densilied fill. Oversize material shall not be placed within 10 feet vertically of finish grade or within the 
range of future utilities or underground construction, unless specifically approved by the consultant 

4.3 Import 

lf importing of fill matedal Is required for grading, the Import material shall meet 1he requirements of Section 4.1. 

5.0 FILL PLACEMENT and COMPACJION 

5.1 FIii Litts 

Approved fill material shall be placed in areas prepared to receive fill In near-horizontal layers not exceeding 6 inches In 
compacted thickness. The consurtant may approve thicker lifts if testing indicates the grading procedures are such that 
adequate compaction is being achieved with lifts of greater thickness. Each layer shall be spread evenly and shall be 
thoroughly mlxed during spreading to attain uniformity of material and moisture in each layer. 

5.2 Fill Moisture 

Fill layers at a moisture content less than optimum shall be watered and mixed, and wet fill layers shall be aerated by 
scarification or shall be blended with drier material. Moisture conditioning and mixing of fill layers shall continue until the fill 
matenal is at a uniform moisture content at or near optimum. 

5.3 Compaction of FIii 

After eaoh layer hao bt:N,n ownl)' :.prcod, mQ!i.ti.ire-oomfdlonod, and mixod, it sh211 ha uniformly oompaclsd fo not less than 90 
percent of maximum dry density. Compaction equipment shall be adequately slzsd and shall be either specifically designed for soil 
compaction or of proven reliability, to efficienfly achieve lhe specified degree of oompacUon. 

5.4 Fill Slopes 

Q Compacting of slopes shall be accomplished, in addition to normal compaciing procedures, by backroUing of slopes with sheepsfoot 

Rodriguez Consulting and Engineering Appendix E 
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Hemet Area, Riverside County, CA 

Project No. RCE-2235w01 
March 21, 2022 

rollers at frequent tncrements of 2 lo 3 feet in fi!! elevation gain, or by other methods producing satisfactory results, At the completion 
of grading, the relative compaction of the slope out to the slope race shall be at least 90 percent 

5.5 Compaction Te.sting 

Reld-tests to check the fiH moisb.tre and degree of compaction will be performed by the consultant. The location and frequency of 
tests shall be at the consultant's discretion. In general, the tests wrn be taken at intervals not exceeding 2 feet in vertical rise and/or 
1,000 cubic yards of embankment. 

6.0 SUBORAJN INSTALLATION 

Subdrain systems, if required, shall be installed in approved ground to conform to the approximate alignment and details shown on 
the plans or herein, The subdrain locaiion or materials shall not be changed or modified without the approval of the consultant. The 
consultant however, may recommend and upon approval, direct changes in subdraln line, grade or material. All subdrains should 
be surveyed for line and grade after installation and sufficient time shall be allowed for the surveys, prior to commencement of filling 
over !he subdrain. 

7.0 EXCAVATION 

Excavations and cut slopes will be examined during grading. If dlrected by the consultant, further excavation or overexcavation and 
refiUing of cut areas shall be performed, and/or remedial grading of cut slopes shall be performed. V1/here fill-over-cut slopes are to 
be graded, unless otherwise approved, the cut portion of the slope shall be made and approved by the consultant prior to placement 
of materials for construction of the fiU portion of the slope, 

8.0 TRENCH BACKFILLS 

Trench excavations for utiUty pipes shall be backfilled under engineering supervision. 

Q After the utility pipe has been lald, the space under and around the pipe shall be backlined with clean sand or approved granular sol! 
to a depth of at least one foot over the top of the pipe. The sand backfill shall be uniformly jetted into place before the controned 
backfiD is placed over the sand. 

0 

Toe onslte materials, or other soils approved by the soil engineer, shall be watered and mixed as necessary prior to placement in rttts 
over tile sand backfill. 

The conlioUed backfill shaU be compacted to at !east 90 percent of the maximum dry density as determined by the ASTM Di 557-09 
test method. 

Field density tests and inspection of the backlifl procedures shall be made by the son engineer during backfilling to see that proper 
moisture content and uniform compaction is being maintained. The contractor shall provide test holes and exploratory pits as 
required by the soil engineer to enable sampling and testing. 

Rodrlgue2 Consulting and Engineering AppendixE 
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************************************************************************************ 
******************* 

LIQUEFACTION ANALYSIS SUMMARY 

Copyright by CivilTech Software 
www.civiltechsoftware.com 

************************************************************************************ 
******************* 

Font: Courier New, Regular, Size 8 is recommended for this report. 
Licensed to, 3/29/2022 6:35:28 PM 

Input File Name! UNTITLED 
Title: PROJECT Name: Ascendant Devel Group 
Subtitle: Proj No. RCE-2235-01 

Surface Elev.=1164 
Hole No.=B-2 
Depth of Hole= 50.00 ft 
Water Table during Earthquake= 200.00 ft 
Water Table during In-Situ Testing= 200.00 ft 
Max. Acceleration= 0.73 g 
Earthquake Magnitude= 7.12 

Input Data: 
Surface Elev.=1164 
Hole No.;:;:B-2 
Depth of Hole=50.00 ft 
water Table during Earthquake= 200.00 ft 
water Table during In-Situ Testing= 200.00 ft 
Max. Acceleration=0.73 g 
Earthquake Magnitude=7.12 

1. SPT or BPT Calculation. 
2. Settlement Analysis Method: Ishihara/ Yoshimine 
3. Fines Correction for Liquefaction; Idriss/Seed 
4. Fine Correction for Settlement: During Liquefaction* 
5. Settlement Calculation in: All zones* 
6. Hammer Energy Ratio, 
7. Borehole Diameter, 
8. Sampling Method, 
9. User request factor of safety (apply to CSR), 

Plot two C:SR (-fs:1,,,1, -fs2.,,LJsQr) 

10. Use Curve Smoothing: Yes* 
* Recommended Options 

In-situ Test Data: 
Depth SPT gamma Fines 

Ce= 0.89 
Cb= 1 

Cs::: 1 
User= 1 



0 

0 

ft pcf % 

0.00 40.00 120.00 40.00 
5.00 40.00 120.00 40.00 
10.00 5.00 120.00 52.00 ~ 

15.00 5.00 120.00 52.00 
20.00 18.00 120.00 10.00 
25.00 12.00 120.00 40.00 
30.00 19.00 120.00 10.00 
35.00 11.00 120.00 10.00 
40.00 10.00 120.00 63.00 
45.00 10.00 120.00 40.00 
50.00 35.00 120.00 10.00 

Output Results: 
Settlement of Saturated Sands=0.00 in. 
Settlement of Unsaturated Sands=ll.77 in. 
Total Settlement of Saturated and Unsaturated Sands==11. 77 in. 
Differential Settlement=S.883 to 7.766 in. 

Depth CRRm CSRfs F.S. s_sat. S_dry s_all 
ft in. in. in. 

0.00 2.28 0.47 5.00 0.00 11. 77 11.77 
5.00 2.28 0.47 5.00 0.00 11.76 11.76 
10.00 0.13 0.46 5.00 0.00 11.50 11.50 
15.00 0.13 0.46 5.00 0.00 9.13 9.13 
20.00 0.19 0.45 5.00 0.00 7.56 7.56 
25.00 0.18 0.45 5.00 0.00 6.98 6.98 
30.00 0.17 0.44 5.00 0.00 6.01 6.01 
35.00 0.09 0.42 5.00 0.00 3.43 3.43 
40.00 0.14 0.40 5.00 0.00 1.47 1.47 
45.00 0.13 0.38 5.00 0.00 0.48 0.48 
50.00 0.21 0.36 5.00 0.00 0.00 0.00 

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

Units: Depth~ ft, Stress or Pressure= atm (tsf), Unit Weight= pcf, 
Settlement= in. 

1 atm (atmosphere)= 1 tsf (ton/ft2) 
CRRm Cyclic resistanc~ ratio ~rem soils 
CSRsf Cyclic stress ratio induced by a given earthquake (with user 

request factor of safety) 
F.S. Factor of Safety against liquefaction 1 F.S.=CRRm/CSRsf 
S_sat Settlement from saturated sands Q S_dry Settlement from Unsaturated Sands 
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Infiltration Test (Percolation Test Procedure) 
 
The percolation test data from I-1 and I-2 was used to estimate infiltration rates using the Porchet Inverse 
Borehole Method, in accordance with Riverside County, Low-impact development BMP design handbook, 
Appendix A-Infiltration Testing, June 2018. 
 
Two 8-inch diameter, 9-feet deep test holes (I-1 and I-2) were drilled at the suggested locations.  The 
soil at the test locations was visually classified as silty sand (USCS “SM”).  To mitigate any possible 
caving or sloughing of the test holes, a 6-inch diameter perforated pipe was placed in the hole.  The 
bottom of the hole was covered with 2 inches of gravel. 
 
The testing was conducted after presoaking.  Two consecutive measurements showed that 6 inches of 
water seeped away in less than 25 minutes for I-1 and I-2.  The tests were therefore run an additional 
one hour with measurements taken at 10 minute intervals for I-1 and I-2. Water level was adjusted to at 
least 20 inches above the bottom of the test hole after each measurement.  The drop that occurred 
during the final reading was used for design rate purposes. 

 
Infiltration Test/Tabulated Test Results 
 

Test No. 
Depth of Test 

(feet) Earth Material 
In-Situ 

Infiltration Rate  
(in/hr) 

I-1 9 Silty Sand (“SM”) 3.07 
I-2 9 Silty Sand (“SM”) 4.10 

 
Based on the test results, the In-situ infiltration rate obtained from the field is greater than 1.6 inches 
per hour. Therefore, infiltration BMPs (Best Management Practices) can be used for those DMAs 
(Drainage Management Areas). 
 
A suitable factor of safety should be applied to the above rate per County guidelines. 



-------------------------.-• .. -----
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INFILTRATION TEST DATA 
(Boring Percolation Test Procedure) 

Project: l,rrC/24Aofp._,,j Q.w.J_ · l'.3nt~ Project No.: ()_e, ~rl,,"Js f-v~ 
Test Hole No.: _1-1 Date Excavatea: :S 1/t..f/'J/)7 (). ,,, 
Depth of Test Hole, Dr: C:,J Diameter: 1111 uses Soil Classification: X ,...,, 
Presoak:. ____ Tested By: &/.. Date: 7/"P''r /,--v1 

Trial No. 

1 

2 

Trial 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

' ' 

SANDY SOIL CRITERIA TEST 

Initial Final 
Time 

Time 
Interval 
(min) 

Water Level Water Level 
(inches) (inches) 

Jl~Z9Z~ ,,... ,.-

30 ., Lu[ b I' • 

/I -; 11 ·J; -, - ., 

11 -, s~ 3:; 
1 

"< 

~ C/1,i 
)2. : 2 3 j) 

) 
,, 

Use Normal Sandy (Circle One) Soil Criteria 

Start Time Stop Time ~t Do Dt 
Time Initial Final 

Interval Depth to Depth to 
(min.) Water(in.) Water(in.) 

J 'L '· l?l/3 / 2-,~ 3gq5 JU 3/; 5'b ,1+ 
)2 :ro /t.r I : .. u~rJ/7 / 6 ¼ ~ 
) lJS{ 3~ ·}:0~5, IQ ~ 5.J.J> 
/: o1rlf / t~ 17 7tr I ro ~ ,;J.!J 
J :-JJJ ) is-2 JJ3u~fv /0 ?t SJ.t 
/ ,54-i 04- I; 4 tf ,,v1+ pO 3h r 9 )J .? oi~ 

~ 

~ 

~ in 
Water Level 

(inches) 

G q,Jo 

1f. & 

AD 
Change in 

Water 
Level (in.) 

/{,£ 

--· 

COMMENTS: fr 11 

-r .. 4 '/-w r 1 b, J 3 l " / /d-o"" 1)1,,,, Di)-; lo 3 b ~ 7~ 
iq ~ (J)1,,;q)J,-1 r~0f-- ~-?:;,-, 5Si r- ,.<\r1,+.9rn1.ifi,~ 10 

.,,,f\. ~f 
~ t L . ' 

Greater 
Than or 

Equal to 6" 
(Y/N) 

·/ . 

"( 

Infiltration 
Rate 

(in./hr.) 

~ o__.,.f 
J" 

l 

'· 



0 

0 

C 

INFILTRATION TEST DATA 
(Boring Percolation Test Procedure} 

~ ,n_J_ J.. 0 _ _,,,, 
Project: Vf~ v----v·.Ct+Y Q/4.v-.,J\ , , / Project No.: I? C J • T ).-~' • ; 
Test Hole No.: J ~ Date Excavated: J;;/ lj{ri'[ _ J1 
Depth of Test Hole, Di-: qr Diameter: d • uses Soil Classification: QtJ 1 
Presoak: ____ Tested By: ~ ,,/ Date: 3 -..2 1 - Z Z 

SANDY SOIL CRITERIA TEST 

Initial Final D.. in 
Trial No. Time 

Time 
Interval 
(min) 

Water Level Water Level Water Level 
(inches) (inches) (inches) 

1 
;r .( ~s t'I 

~ 
,..- ~ q7\v- (b/tL /)__,OD '1 q, C. ; 1.b 

I .-;-~ f 8' ,s ., _.,. Ji 11, 9 2 ..... ' ~ qJ,4 ,1:L-f, )Y- - / 

Use Normal Sandy (Circle One) Soil Criteria 

Trial Start Time Stop Time .6.t Do Df AD 
No. Time Initial Final Change in 

Interval Depth to Depth to Water 
{min.) Water(in.) Water(in,) Level (in.) 

1 ,.., +ic;~j I . -1 1 _ / : ,oc O I r o y;b s-rri JJ.~ 
2 

J ~ J f 09 /: 1 5 ult 'l/2 ~/fa s7,.}J _2,,,/,,b' 
t -

3 ) ~;J Cl I 2 ;:,9'2- I ,U~ 3~ k7,) rJ f / - {A) 

4 
~ 

) / t:/ 7l J '7 ,~e:.,'jt-(t. />Du ?1o 1:)A; J /.,6 
5 /),, olfi!'J 

, 

Jisi-f1 5] (0 fb J?h c;J/ 6 
6 

l-;);o~-=' J. 4 :;;_ ~,q-;J}f 10 3h s7~)o t2 /, b 
7 

. 
-· 

8 . 
9 I 

10 

11 

12 

COMMENTS: ,_, 

/J 'I 6 -u >t sJ-{ 6 Ii ldv:: ~ - 'Do::- l oj--3 6? 7~ 
l Jt, tv1 --Otr r -'-- r}6., 51) • 'f fef/ 

r-D r h-t ,;2 r 6 ,,.,,,)) = 4, 10 ;,'r-- h-r 
_ . I::,_ 1 - -

Greater 
Than or 

Equal to 6" 
(Y/N) 
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Infiltration 
Rate 
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