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Important Information About Your

Geotechnical Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

The following information is provided to help you manage your risks.

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another
civil engineer. Because each geotechnical engineering study is unique, each
geolechnical engineering report is unique, prepared solely for the client. No
one except you should rely on your geotechnical engineering report without
first canferring with the geotechnical engineer who prepared it. And no one
— not even you — should apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
engineering report did not read it all. Do not rely on an executive summary.
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on

A Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nalure of the struclure involved, its size, and configuration; the location of
the structure on the site: and other planned or existing site improvements,
such as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:

ot prepared for you,

= ot prepared for your project,

= not prepared for the specific site explored, or

« completed hefore important project changes were made.

Typical changes that can erade the reliability of an existing geotechnical

engineering report include those that affect:

« the function of the proposed structure, as when it's changed from a
parking garage to an office building, or from a light industrial plant
1o a refrigerated warehouse,

\

* elevation, configuration, location, orientation, or weight of the
proposed structure,

 compoasition of the design team, or

* project ownership.

As a general rule, afways inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact.
Geolechnical engineers cannot accept responsibility or liability for problems
that occur because their reports do not consider developments of which
they were not informed.

Subsurface Conditions Can Change

A geotechnical engineering repart is based on conditions that existed at
the time the study was performed. Do nat rely on a geolechnical engineér-
ing report whose adequacy may have been affected by: the passage of
time: by man-made events, such as construction on or adjacent to the site;
or by natural events, such as floods, earthquakes, or groundwater fluctua-
tions. Always contact the geotechnical engineer before applying the report
to determine if it is still reliable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at thase points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion about subsurface conditions throughout the
site. Actual subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are Not Final

Do not overrely on the construction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engineers can finalize their recommendations only by observing actual
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LOG OF BORING B-1

DATE DRILLED: DEC 8, 2023 DRILLING EQUPMENT: _CME 75

SAMPLE METHOD: HAMMER: 140 LBS., DROP: 30 IN (AUTO)

ELEVATION (FT): _+31 (Google Earth) ~ DRILLING METHOD: _8-INCH HOLLOW STEM AUGER LOGGED BY: _PK
GROUNDWATER DEPTH (FT): _N/A NOTES: ETR~81.5% REVIEWED BY: _PK
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LOG OF BORING B-2

DATE DRILLED: DEC 8, 2023

ELEVATION (FT): _+29 (Google Earth)

GROUNDWATER DEPTH (FT): _24

DRILLING EQUPMENT: _CME 75

DRILLING METHOD: _8-INCH HOLLOW STEM AUGER

SAMPLE METHOD: HAMMER: 140 LBS., DROP: 30 IN (AUTO)

LOGGED BY: PK

NOTES: ETR~81.5% REVIEWED BY: _PK
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LOG OF BORING B-2(CONT,)

DATE DRILLED: DEC 8, 2023

ELEVATION (FT): _+29 (Google Earth)

GROUNDWATER DEPTH (FT): _N/A

DRILLING EQUPMENT: _CME 75

DRILLING METHOD: _8-INCH HOLLOW STEM AUGER

SAMPLE METHOD: HAMMER: 140 LBS., DROP: 30 IN (AUTO)

NOTES: ETR~81.5%

LOGGED BY: PK

REVIEWED BY: _PK
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LOG OF BORING B-3

DATE DRILLED: DEC 8, 2023 DRILLING EQUPMENT: _CME 75 SAMPLE METHOD: HAMMER: 140 LBS., DROP: 30 IN (AUTO)
ELEVATION (FT): _+28 (Google Earth) ~ DRILLING METHOD: _8-INCH HOLLOW STEM AUGER LOGGED BY: _PK
GROUNDWATER DEPTH (FT): _N/A NOTES: ETR~81.5% REVIEWED BY: _PK
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LOG OF BORING B-4

DATE DRILLED: DEC 8, 2023 DRILLING EQUPMENT: _CME 75

ELEVATION (FT): _+30 (Google Earth)

GROUNDWATER DEPTH (FT): _23

SAMPLE METHOD: HAMMER: 140 LBS., DROP: 30 IN (AUTO)
DRILLING METHOD: _8-INCH HOLLOW STEM AUGER LOGGED BY: _PK
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LOG OF BORING B-4(CONT.)

DATE DRILLED: DEC 8, 2023

ELEVATION (FT): _+30 (Google Earth)

DRILLING EQU

GROUNDWATER DEPTH (FT): _23
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Laboratory tests were performed in accordance with the generally accepted American Society for Testing and Materials (ASTM) test methods or suggested

procedures. Brief descriptions of the tests performed are presented below:

. CLASSIFICATION: Field classifications were verified in the laboratory by visual examination. The final soil classifications are in accordance with the

Unified Soils Classification System and are presented on the exploration logs in Appendix B.

. MOISTURE CONTENT (ASTM D2216): A test was performed on a selected represenative soil sample to evaluate the water (moisture) content by

mass of soil, rock, and similar materials where the reduction in mass by drying is due to loss of water. The test sample is dried in an oven at a

temperature of 110° + 5°C tfo a constant mass. The loss of mass due to drying is considered to be water. The water (moisture) content was determined

in general accordance with ASTM D2216.

. MOISTURE AND DENSITY OF SOIL IN PLACE (ASTM D2937): In-place moisture contents and dry densities were determined for representative soil

samples. This information was an aid to classification and permitted recognition of variations in material consistency with depth. The dry unit weight is

determined in pounds per cubic foot, and the in-place moisture content is determined as a percentage of the soil's dry weight. The results are

summarized in the exploration logs presented in Appendix B. The moisture and density of the soil was determined in general accordance with ASTM

D2937.

. GRADATION ANALYSIS (ASTM D6913): Gradation analyses were performed on representative soil samples in general accordance with ASTM

D422. The grain size distributions of the samples were determined in general accordance with ASTM D6913.

. ATTERBERG LIMITS (ASTM D4318): Tests were performed on selected representative fine-grained soil samples to evaluate the liquid limits, plastic

limits, and plasticity indexes in general accordance with ASTM D4318. These test results were utilized to evaluate the soil classification in accordance

with the Unified Soil Classification System.

. EXPANSION INDEX (ASTM D4829): The expansion indexes of selected materials were evaluated in general accordance with ASTM D4829.

Specimens were molded under a specified compactive energy at approximately 50 percent saturation (plus or minus 1 percent). The prepared 1-inch

thick by 4-inch diameter specimens were loaded with a surcharge of 144 pounds per square foot and were inundated with tap water. Readings of

volumetric swell were made for a period of 24 hours.

. CORROSIVITY (CAL. TEST METHOD 417, 422, 643): Soil PH, and minimum resistivity tests were performed on a representative soil sample in

general accordance with test method CT 643. The sulfate and chloride content of the selected sample were evaluated in general accordance with CT

417 and CT 422, respectively.

. MAXIMUM DENSITY AND OPTIMUM MOISTURE CONTENT (ASTM D1557 METHOD A,B,C): The maximum dry density and optimum moisture content

of typical soils were determined in the laboratory in accordance with ASTM Standard Test D 1557, Method A, Method B, Method C

Soil samples not tested are now stored in our laboratory for future reference and evaluation, if needed. Unless notified to the contrary, samples will be disposed

of 90 days from the date of this report.
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Laboratory tests were performed in accordance with the generally accepted American Society for Testing and Materials (ASTM) test methods or suggested

procedures. Brief descriptions of the tests performed are presented below:

. DIRECT SHEAR: The shear strength parameters, angle of internal friction adn cohesion, were determined from undisturbed samples obtained from our

exploratory borings. The test was performed in general conformance with ASTM D 3080. For each test, the three specimens were artificially saturated

in the laboratory and were sheared under submergerd conditions and varied loads at an appropriate rate of constant rate of strain. Residual shear

of the Mission Valley Formation along bedding was determined by repeatedly shearing a sample in the direct shear machine.

. CONSOLIDATION PROPERTIES (ASTM D2435): Tests were performed on selected relatively undisturbed soil samples in general accordance with

ASTM D2435. The samples were inundated during testing to represent adverse field conditions. The percent of consolidation for each load cycle was

recorded as a ratio of the amount of vertical compression to the original height of the sample.

Soil samples not tested are now stored in our laboratory for future reference and evaluation, if needed. Unless notified to the contrary, samples will be disposed

of 90 days from the date of this report.
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Maximum Dry Density and Optimum Moisture Content (ASTM D1557)

Sample
Sample Depth ) o Maximum Dry Optimum Moisture
Location (ft.) Soil Description Density (pcf) Content (%)
B-1 0-5 Clayey Sand 115.6 12.7
B-4 0-5 Clayey Sand 112.5 13.9

Atterberg Limits (ASTM D4318)

Sample

Sample Depth Plasticity
Location (ft.) Liquid Limit, LL Plastic Limit PL Index, Pl

B-1 0-5 34 17 17

B-2 15 61 20 41

B-2 30 30 15 15

B-4 0-5 36 18 18

B-4 20 36 12 24

B-4 25 40 15 25

Expansion Index (ASTM D4829)

Sample Sample Depth  Expansion Expansion

Location (ft.) Index Potential
B-1 0-5 26 Low
B-4 0-5 25 Low

Classification of Expansive Soil (ASTM D4829)

Expansion Expansion
Index Potential
0-20 Very Low
21-50 Low
51-90 Medium
91-130 High
>130 Very High
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Corrosivity (Cal. Test Method 417,422,643)

Sample Samp|e Depth ReSIStIVIty Sulfate Content Chloride Content

Location (ft.) pH (Ohm-cm) (ppm) (%) (ppm) (%)
B-1 0-5 8.09 2600 24 0.002 27 0.003
B-4 0-5 8.13 1800 33 0.003 19 0.002

Water-Soluble Sulfate Exposure (ACI 318 Table 19.3.1.1 and Table 19.3.2.1)

Water-Soluble Sulfate (SO,) Exposure Exposure Cement Type Max. Min. f¢'
in Soil (% by Weight) Severity Class (ASTM C150) wic (psi)
SO, <0.10 N/A SO No type restriction N/A 2,500
0.10=S0,<0.20 Moderate S1 ] 0.50 4,000
0.20<S0,<0.20 Severe S2 \Y 0.45 4,500

SO, >2.00 Very Severe S3 V plus pozzolan or slag cement 0.45 4,500

Direct Shear (ASTM D3080)

Sample Depth _ o Angle Peak/Ultimate g2 nict o
Location (ft.) Soil Description (degrees) eak/Ultimate (psf)
B-1 0-5 Clayey Sand 27/28 300/140
B-4 0-5 Clayey Sand 31/31 90/12
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Classification Test Results

Sample
Sample Depth . 0
Location (ft.) USCS Soil Type Passing No. 200 (%)
B-2 15 CH 98
B-2 30 CL 74
B-2 45 SC 14
B-4 20 CL 89
B-4 40 SP 10
’ﬂ\ GEOTECHNICAL CLASSIFICATION TEST RESULTS
MATERIALS
’a\ SPECIAL INSPECTION Proposed Residential Multi-Family Development
‘ k Hive Live
NOVA DVBE ¢ SBE ¢ SDVOSB ¢ SLBE Susan Street and West Sunflower Avenue, Costa Mesa, CA 92606
4373 Viewridge Avenue, Suite B .usarnov;cjl(jalle Amanecer, Suite F
San Diego, CA 92123 San Clemente, CA 92673 DRAFTED BY: SB REVIEWED BY: PK PROJECT: 3023028 FIGURE: C.3
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This software is licensed to: NOVA Services

CPT name: CPT-1

Cone resistance

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: Transition detect. applied:  Yes
Points to test: Based on Ic value  Ic cut-off value: K, applied: Yes
Earthquake magnitude M,,:  6.66 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: 0.50 Use fill: Limit depth applied: Yes
Depth to water table (insitu): 22.00 ft Fill height: Limit depth: 50.00 ft

Depth (ft)

100

SBT Plot Soil Behaviour Type
Sand & sify sand
Clay
5 Clay & silty clay
Clay & silty clay
10 Clay & silty clay
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Ic(SBT) SBT (Robertson et al. 1986)
SBT legend
[ 1. Sensitive fine grained [ 4. Clayey silt to silty [OJ 7. Gravely sand to sand
[ 2. Organic material [OJ 5. silty sand to sandy silt  [[] 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CPT name: CPT-1

Estimation of post-earthquake settlements

Cone resistance SBTn Plot
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Abbreviations

qe: Total cone resistance (cone resistance gc corrected for pore water effects)
I: Soil Behaviour Type Index

FS: Calculated Factor of Safety against liquefaction

Volumentric strain: Post-liquefaction volumentric strain
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CPT name: CPT-2

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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gt (tsf) Rf (%) u (psi) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 10.00 ft Fill weight: N/A SBTI d
Fines correction method: NCEER (1998) Average results interval: 1 Transition detect. applied:  Yes egen
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes [ 1. Sensitive fine grained [ 4. Clayey silt to silty [OJ 7. Gravely sand to sand
Earthquake magnitude M,,:  6.66 Unit weight calculation: Based on SBT Clay like behavior applied:  Sands only . : ! " "
Peak ground accelerationv:v 0.50 Use fill: No Limit depth applied: Yes Ml 2 Organic material [l 5. sitysandtosandy sit [l 8. Very stiff sand to
Depth to water table (insitu): 22.00 ft Fill height: N/A Limit depth: 50.00 ft Bl 3. Clay tossilty clay O] 6. Clean sand to silty sand [] 9. Very stiff fine grained
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CPT name: CPT-2

Estimation of post-earthquake settlements
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Volumentric strain:
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gt (tsf) Ic (Robertson 1990) Factor of safety

Total cone resistance (cone resistance gc corrected for pore water effects)
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W Project Number: 02{}21~0“ . Elevation: 3O 4 ' " e .
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; “Alfuvium (Qal) T
@ O Plowed Zone: Light brawnish gray silly fine to medium SAND, dry, loose, mlcaceous smttemd v
subrounded pebbies, 172" diameter.
@ 2 Light brownish gray stightly siity fine SAND, dry, loose 1o medium dense, friable, micaceous, no Bija@
pores, “
@ 4’ Dark brown siity CLAY, very moist lo wel, medium stiff, ab.mdanl pinhole poroslty. trece root halrs. D‘}- 6.1
micaceous, prastic, FeQ staIn(ng @
<
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ATTITUDES | DATE: 4/25/02 - DESCRIPTION: o avr | 2 | & |98 | 8 |8
- Afiuvlum (Gal) w Ll 18
@0 vga Zone: Grayish fown fine mmr& SILT, dry to damp, loose. RS G L.m Ho—s ; m
@15 mBi: silty fine SAND/fine sandy SILT, damp fo maisl, sfight {o moderata voaa&r roct hairs, SMML T - \S..
scatiered subrounded pebbies {1™-2* diameter), micaceous. e T W
. - T
: - @ 3" Dark brown and dark reddish brown SILT with lrace nmmw mais! ta very moist, medium m..: ML ’ e g u.\w
: e micacecys, roal hairs, trace pinhola perosily. 4 ]
b . T@ 3.5' Motiled gray, brown and reddish brown SILT, malst to very moist, medium siiff, , very iomnaocm. Y=Y R
, ' e0 stalning, liltle 10 no porosity, lrace root hairs, locally clayey. = .
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. ) Flm#m. FeQ staining. fi = .
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GEOLOGIC : DESCRIPTION: ‘BEOLOGIG 4 ] 2% |23~ (95> A
ATTITUDES DATE: 4/25/02 UNIT S o g6 | 9 {o

R "ARuvium a.a'iY ™ - =
o P!nwf:d Zone: Light grayish brown fine sandy SILT, dry, soff, 5canered subrounded pebbles (1727 g_
lameter). -
@z B:o&m 1o dark brown fine sandy SILT, damp lo moist, soft to medium stff, micaceous, moderately ML 20
porous (to 1/16° diameler), root hairs trace clay. a gi -
@ 3’ Light gray and brown vcry fine sandy SILT, moist to very molst, soft to medium atiif, voty mlmceau.., 5‘:13 263 | 8rE S
hitle to no gorosity. . g ¢
" a
@ 4 Mottled dark graylsh brnwn brywn, andt reddish browm slightfy clayey S!LT -'ery mois! medium stiff, = *
‘ ve[y mmceous {race pinhole po‘osxty. Fe0 staining. -
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Tuviom [Qa%) N ’ o SYVTRIL N Q
@ 0 Plowed Zone: Light grayish brown silty fine to medium SAND/fine to medium sandy SILT, logsalsoft, o ’ )
scattared weeds, scallered subrounded pebbles (17%2° diameter). . i - g‘
@ 2 Brown silty fine to medium SAND, rrjoist. medium dense, micacesus, pinhola potoslly, root halrs. G SM ' §
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micaceous, no porosity, FeQ staining. . N
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f K \ )
‘Notes:
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