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LA MESA, CALIFORNIA
PRELIMINARY GEOTECHNICAL INVESTIGATION

Dear Mr. Kinnarnd:

In accordance with your authorization of our Proposal No. LG-10244 dated August 30, 2010, we
herein submit the results of our preliminary geotechnical investigation for the subject site. We
performed our investigation to observe the soil and geologic conditions that may affect the proposed
park expansion on the property. We understand proposed development will consist of grading to
accommodate a club house, parking lovopen space, a plaza, & cooking/dining arca, and additional
park improvements. The accompanying repori presenis the results of our siudy and provides
preliminary recommendations to assist in planning and development studies. The findings of this
study indicate that the site is suitable for development provided the recommendations of this repon
are followed.

Should you have questions regarding this report, or if we may be of further service, please contact the
undersigned at your convenbence.

Very truly yours,
GEQCON INCORPORATED

,Fl.
87

Shawn Foy Weedon
GE 2714

SFW:JH:dmec

(6del)  Addresses

== === —— ==

&%60 lgaders Drom @ Son Diegn, Colllornio 721213974 @ Tdephors jE3E| 5584700 B Fos |B28) 32860137




. PURPOSE AND SCOPE........... . Y Iy S g

2. SITE AND PROJECT DESCRIPTION.......ccomumsimmmsis s

31 Topsoil (Unmapped)....

32 UnACUmented Fill (QUAR ..ot
33  Metasedimentary and Metavolcanic Rock Undivided {Mzu).. ..

5.1 Faulting and Seim!:i:r
52 Ground Rupture ...

53  Rippability of Rock — Air-Track BOTIIgS ... A g

54  Rippability of Rock - Seismic Refraction Survey........coceocee
6. FUTURE GEOTECHNICAL STUDIES ........couimmminmmamnisiisinississ

O VR R i R
1.2 Excavation and 500l Chartcteri 08 .o e anmimmmsrassiionionis

73 Seismic Design Criteria ..

74 Preliminary Grading ReCOMMENGBHONS . ... ... oo oo

7.5  Foundation and Concrete Slabe-On-Grade Recommendations
7.5 Retuirting Walll ot sttt it
Bl T N o cor o e bt i e

7.8  Preliminary Pavement Recommendstions ...

7.9 Site Drainage and MOISture PrOCHOn ........cov.evir

7.10 Grading and Foundation Plan Review ........niiimann

LIMITATIONS AND UNIFORMITY OF CONDITIONS

MAPS AND ILLUSTRATIONS
Figure 1, Vicinity Map
Figure 2, Geologic Map
Figure 3, Wall'Columin Footing Dimension Detail
Figure 4, Typical Retaining Wall Drain Detail

APPENDIX A
FIELD INVESTIGATION
Figures A-1 - A-6, Logs of Air-Track Borings AT-1 through AT-6

APFENDIX B
SEISMIC REFRACTION SURVEY

APPENDIX C
RECOMMENDED GRADING SPECIFICATIONS

LIST OF REFERENCES






the site will be regraded to accommodate 3 club house, parking lovopen space, a plaza, a
cooking/dining area, and additional park improvements. We expect a maximum cut of about 25 to 30
feet would be required for the planned grading operations and a fill embankment of about 10 feet
thick. This would result in a retaining wall on the northern portion of the property with a maximum
height of about 25 feet. We expect the proposed structures will be founded in compacted fill or rock

material.

A Geologic Map, shown in Figure 2, depicts the existing geologic conditions and approximate
locations of the exploratory air track borings and seismic lines. We located the borings in the feld
using 4 measuring tape and existing reference points; therefore, actual locations may deviate slightly,

The locations, site descriptions and proposed development are based on a 5106 RECONMMIssaNcE, MEview
of published geologic literature, our freld investigation, 3 review of proposed architectural drawing
and discussions with you. Geocon Incorporated should be contacted prepare a final geotechnical
investigation when the development plans are available.

3. SOIL AND GEOLOGIC CONDITIONS

During our field investigation, we encountered two surficial soil deposits and one geologic unit at the
site. The surficial deposits consist of wpsoil (unmapped) and undocumented Hill (Qudf). The surficial
unit is underlain by formational rock material af various siages of weathering, In addition, the rock is
exposed at the surface on the property and on cut slopes. The estimated occurrence and distribution of
the surficial and formational rock units are discussed herein and are depicted on the Geologic Map,
Figure 2.

3.1 Topsoll (Unmapped)

A relatively thin layer of topsoil covers the rock throughout the site. This material consists of loose,
dry to meist, reddish brown, silly sand with some gravel and organic debris. We did not map the
topsoil on the Geologic Map (Figure 2) due to the relatively thin nature of the deposit. Topsoil is not
considened suitable in its current condition and remedial grading would be required.

32  Undocumented Fill (Qudf)

We encountered undocumented fill in air-track borings AT-5 and AT-6 to the maximum depth
explored of 19 feet, Based on the rapid rate of penetration by the air irack boring and some of
exposed cuttings on the drill bit, the undocumented fill consists loose to medium dense, moist, brown
to reddish brown and olive brown, clayey, fine to medium sand with some gravel. However, we
suspect that some oversize rock material is buried in the fill due to the variabie drill rates. We expect
the undocumented fill was placed during the original grading of the park site and the installation of
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Canyon Fault, located approximately 15 miles west of the site and is the dominant source of potential
ground maotion. Earthguakes that might occur on the Rose Canyon Fault Zone or other faults within
the southern California and northern Baja California area are pofential generators of significant
ground motion af the site. The estimated deterministic maximum earthquake magnitude and peak
ground acceleration for the Rose Canyon Fault are 7.2 and 0.26g, respectively. Table 5.1.1 lists the
estimated mazimum earthquake magnitude and peak ground acceleration for the most deminant Fawls
in relationship 1o the sire location. We calculated peak ground acceleration (PGA) using Boore-
Adkinson (2008) NGA USGS2008, Campbell-Bororgnia (2008) NGA USGS, and Chiou-Younps
{2008) NGA acceleration-attenuation relationships.

TABLE 5.1.1
DETERMIMISTIC SPECTRA SITE PARAMETERS
Peak Ground Acceleration
e | S
Fault Name from Site ude Baosnre- Campbell- Chiou-
(miles) Mw) Atkinson Hoxorghia Yoiings
2008 ig) Z0E (g 2008 igh
Rose Canyon I5 1.2 0.23 025 0.26
Coronado Bank i 7.7 016 002 s
Elsimore (Jualian) £ 7.5 g 007 ot
Newpart-Inglewood (offshore) 7 7.2 0.08 0.06 .06
Earthquike Valley K, 6.9 DG 005 04
Elginore (Coyote Mountain) al T2 iXir) 005 004
Elsinore { Temecula) 43 T.2 (LG [0S (4

We used the computer program EZ-FRISK to perform a probabilistic seismic hazard analysis. The
computer program EZ-FRISK operates under the assumption that the occurrence rate of earthquakes
on ¢ach mappable Quaternary fault is proportional 1o the faults slip rate. The program accounts for
fault rupture lengih as a function of earthquake magnitude, and sile scceleration estimates are mads
using the eanhquake magnitude and distance from the site to the rupture zone. The program also
accounts for uncertainty in each of following: (1) earthquake magnitude, (2) rupture length for a
given magnitude, (3) location of the rupture zone, (4) maximum possible magnitude of a given
carthquake, and (5) acceleration af the sie from a given earthquake along each fault. By calculating
the expected accelerations from considered earthquake soupces, the program calculates the ogal
average annual expected number of occurrences of site acceleration greater than a specified value,
We utilized acceleration-attenuation relationships suggested by Boore-Atkinson (2008) NGA USGS,
Campbell-Bozorgnia (2008) NGA USGS, and Chiou-Youngs (2008) in the analysis. Table 5.1.2
presents the site-specific probabilistic seismic hazard parameters including acceleration-attenuation
relationships and the probability of exceedence.
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TABLE 5.1.2
PROBABILISTIC SEISMIC HAZARD PARAMETERS

Pesk Ground Acceleration
Probability of Excredence Boore-Atkinson, | Campbell-Bozorgnis, Chiou-Yeoungs,
2008 (gh 2008 (@) 2008 (g)
2% ina 50 Year Period (.40 04l 050
5% ina 50 Year Penod 0.3 030 036
105 in a 50 Year Pervod D33 023 0.26

The California Geologic Survey (CGS) has a program that calculates the ground motion for a
10 percent of probability of exceedence in 50 years based on an average of several atienuation
relationships. Table 5.1.3 presents the calculaied resulis from the FProbabilisic Sefsmic Hazards
Mapping Ground Motton Page from the CGS website,

TABLE5.1.3
PROBABILISTIC SITE PARAMETERS FOR SELECTED FAULTS
CALIFORNIA GEOLOGIC SURVEY
Cabeulated Aeceleration (g) Cpleulated Accelerntion (g) Cudculnted Acoclerntion (gl
Firm Rock Soft Rock Alluvinm
0.x2 0.25 .29

While listing peak accelerations is useful for comparison of potential effects of fault activity in a
region, other considerations are important in scismic design, including the frequency and duration of
motion and the soil conditions underlying the site. Seismic design of the siructures should be
evaluated in accordance with the California Building Code (CBC) guidelines currently adopted by the
City of La Mesa,

52 Ground Rupture

Ground surface rupture occurs when movement along a fault is sufficient o cause a gap or rupture
where the upper edge of the fault zone intersects that eanh surface. The potential for ground rupture
is conshdered to be very low due 1o the absence of active faulis al the subsject site.

53 Rippability of Rock — Air-Track Borings

We conducted air-track borings within the proposed area of development (o evaluate rock rippability
characteristics. In general, rock rippability is highly dependent on the degree of weathering and
fracturing. In addition, rock rippability is a function of natural weathering processes that can change
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verfically and horizonially over shomt distances depending on jointing, freciuring, and/or mineralogic
discontinuities within the rock umit.

Adr-track drill penetration rates can be used 1o evaluate rock rippability and to estimate the depth &
which excavation difficulty will occur, Table 5.3 presents a summary of estimated rippability based
on air-irack drll penctration rales. Rippability 15 generally described as rock that can be excavated
with a Caterpillar D-9 dozer with a single shank. These general guidelines are typically based on drill
rates using a rotary percussion drll rig similar to an IR-370 with & 4-inch dnll bit. The results of the
arr-irack borngs are presented in Appendix A,

TABLE 5.3
SUMMARY OF ESTIMATED RIPPABILITY FROM AIR-TRACK BORINGS
Drill Penetration Hate izecondaToat) Estimaied Rippability
{1 10 20 Rippablc
2010 30 Marginal Ripping (Possible Blasting)
Greater than 30 Noa-Rippable (Blasting Likely)

The penetration rales (recorded in seconds per fool) for each air track boring are presented in
Appendix A. The geologic materials encountered and the estimated thickness of rippable material at
the air track boring focations, using 20 seconds per foot as the boundary between rippable and
marginal to non-rippable rock. The estimate is derived from a literal interpretation of the penetration
rate from each boring. Perspective contractors formulating construction cost estimates should
consider their eiperience with productive and non-productive ripping when evaluating the
penetration rale boundary between rippable and non-rippable rock.

5.4 Rippability of Rock — Seismic Refraction Survey

Southwest Geophysics performed a seismic refraction survey to évaluate the rock rippability along
two seismic lines. The locations of the seismic raverses are presented on the Geologic Map, Figure 2
and their report is presented in Appendix B,

Based on our experience, we have summarized the estimated rippability characteristics for various
excavation methods relaed o seismic velocity in Table 5.4, Estimates for mass grading rippability
are based on using a -9 Caterpillar Tractor equipped with a single shank hydraulic ripper, Estimates
fior trenching rippability are based on using a Caterpillar 345 excavator. [t is often found to be more
cost effective to biast marginally rippable bedrock.
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TABLES.4
SUMMARY OF ESTIMATED RIPPABILITY FROM SEISMIC REFRACTION

Excavation Method “’“""[‘";‘;“"'“’ Estimated Rippability
) b 2, 0060 Easy
2,000 10 4,000 Moderate
Mass Cirading® 4,000 4o 5,500 Difficult (Possible Blasting)

5,500 10 7.000 Very Difficult (Probable Blasting)

Greater than 7,000 Moa-Rippable (Pre-Blasting Required)
Less than 3,800 Rippable

Trenching 3,800 10 4,300 Marginal Ripping
Cireater than 4,300 Mon-Rippable

*Haied on Semmic Befmctan Sarvey

The resubts of the seismic refraction surveys indicate that velocities less than approximately 3,000 ft's
are likely associated with surficial soil and highly weathered rock. Velocities between 3,000 and
5,000 fi's are likely associnted with moderately weathered rock. Velocities between 5,000 and 7,000
fi's are likely associated with shightly weathered rock, with higher velocities associaied with
compelent rock. Rippability is highly dependent upon the degree of weathering, fracfuning, and
jointing within the rock and the rippability of the various soil and rock units is, comespondingly,
variable.

The grading contractor should use the information presented herein to evaluate the rippability of the
existing materials. The rippability can vary depending on the type and strength of the equipment
used. The contractors should rely on their expenence (o evaluate the rippability of the materials prior
to submitting their bids/proposals,

6. FUTURE GEOTECHNICAL STUDIES

Based on our review of published geologic maps and our geologic reconnaissance of the site, an
additional geotechnical investigation of the property will be necessary to further evaluate the
subsurface conditions and 1o provide recommendations for design of the proposed project. The
geolechnical investigation may include performing an additional subsurface investigation consisting
of the excavation, sampling. and logging of subsurface excavations and laboratory testing to aid in
the preparation of foundation and retaining wall design criteria, seismic design and recommendations
for remedial grading.
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7. CONCLUSIONS AND RECOMMENDATIONS

General

From a geotechnical standpoint, it is our opinion that the site is suilable for the proposed
park improvements, provided the recommendations presented hersin are implemented in
design and copstruction of the project. The recommendations provided herein are
preliminary. An additional geotechnical investigation will be required when development
plans are available.

Owr field investigation indicates that the site is underlain by topsoil, undocumented fill, and
formational rock. The surficial sodl is considered unsuiiable o receive additional fill or
settlement sensitive structures and will require remedial grading. We expect grading will
consist of culs and fills to establish grade for the proposed building and parking area and to
provide surface drainage for the park site,

We did not observe groundwater or seepage in our exploraiory excavations o the tolal
depths explored. We do not expect groundwater to be encountered during construction of

the proposed development.

With the exception of possible seismic shaking, we did not observe significant geologic
hazards and do not know hazards to exist on the sile that would sdversely affect the
proposed project. Special scismic design considerations other than those recommended
herein are not required.

The proposed structures can likely be supported on conventional shallow footings founded
in compacted fill. Preliminary recommendations for both conventional shallow foundations
and post tensioned foundation system are presented herein.

Subsurface conditions observed may be extrapolated to reflect general soiligeologic
conditions at the site; however, some variations in subsurface conditions between bonng
locations should be expected.

Excavation and Soll Characteristics

We expect that the surficial soil deposits can be excavated with a relatively low 1o moderate
eifort using conventional heavy-duty drilling/grading equipment. We expect moderate 1o
very heavy effort for excavations within the weathered rock (rippable). Blasting, rock
breaking or rock coring may be required if excavations are to extend inlo the less
weathered, and fresh rock (marginal to nonrippable). Table 7.2.1 summarizes the
excavation characteristics at the air-track locations based on the resulis of the field
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T.2.3

124

7.3
1.3.1

Materials within the areas of planned structures should be evaluated for the percentage of
waler-soluble sulfate content. The presence of water-soluble sulfale is not o visually
discernible characteristic; therefore, other soil samples from the site could yield different
concentrations. Additionally, over time landscaping activities {i.e., addition of fertilizers
arvd other soil nutrients) may affect the concentration.

Geocon Incorporated does not practice in the field of cormosion engineering. Therefore,
evaloation by a corrosion engineer may be performed if improvements thal could be
susceptible to corrosion ane planmned,

Seismic Design Criteria

Wie used the computer program Seismic Hazard Curves and Unlform Hazard Response
Specrra, provided by the USGS to calculate the seismic design criteria. Table 7.3
summarizes site-specific design criteria oblained from the 2007 California Building Code
{CBC), Chapter 16 Structural Design, Section 1613 Earthquake Loads. The short spectral
response has a period of 0.2 sccond, A soil Site Class C and D has been assumed for the
proposed structures that may possess a fill thickness of less than 20 feet and proposed
structures with a fill thickness greater than or equal to 20 feet, respectively.

TABLE 7.3
2007 CBC SEISMIC DESIGN PARAMETERS
Parnmeter Ve 2007 CBC Reference
Site Class C D Table 1613.5.2
Fill Thickness, T {feet) T<20 | T2 -
Spectral Response — Class B {shart), 55 1.004g | 1.014g Figure 1613.5(3)
Speciral Response - Clasa B (1 sec), §, ﬂ.]ﬁS! 0.363p Figure 1613.5{4)
Site Cocfficient, F, 1000 | 1.095 Table 1613.5.341)
Sie Coefficient, Fy 1435 | 1.671 Tahle 1613.5.3(2)
Maximum Considered Earthquake . .
< ™ Acoeleration (short), Sus LOIag | 1.110g | Section 1603.5.3 {Eqn 16-37)
Maximum Comsidered Earthquake
Snectral R Acceleration — (1 scc), Suy 0.523g | 0.6009¢ | Section 1603.3.3 (Eqgn 16-38)
5% Damped Design :
Spectral R Acceleration (chort), Sos (L6T6g | 0.740g | Section 1613.5.4 (Eqn |6-39)
3% Dusmped Deceign 0.349g | 0.406g | Section 1613.5.4 (Eqn 16-40)

Spectral Response Acceleration (1 sech, Sq
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Conformance to the eriteria in Table 7.3 for seismic design does not constitute any kind of
guarantee of assurance thal significant structural damage or ground failure will not occur if
a maximum level earthquake occurs. The primary goal of seismic design is o protect life
and not to avoid all damage, since such design may be economically prohibitive.

Preliminary Grading Recommendations

The grading recommendations presented herein (Appendix C) are considered preliminary
and should be used for planning purposes only. Finalized grading recommendations should
be provided after a detailed geotechnical investigation is performed.

A pre-construction conference with the owner, contractor, civil engineer, and soil engineer
in attendance should be held at the site prior to the beginning of grading operations. Special
501l handling requiremenits can be discussed at that time,

Earthwork should be observed and compacted Gl tested by representatives of Geocon
Incorporuted.

Grading of the site should commence with the removal of exisiing improvemenis from the
areas to be graded. Deleterious debris and unacceptable contaminated soil, if encountered,
should be exported from the site and should not be mixed with the fill soil. Existing
underground improvements within the proposed building areas should be removed and the
resulting depressions properly backiilled in accordance with the procedures described
herein.

Topsoil and highly weathered or decomposed formational rock materials (if encountered)
within the planned expansion area should be removed to expose firm formational rock
materials. The actual depth of removal should be evaluated by the geotechnical engineering
consultant during the grading operatons. In addinon, the existing formational rock
materials should be undercut at least 3 feet and replaced with compacted fill, The undercuts
will facilitate future trenching/landscaping af the planned finish grade.

Roadways and unlity arcas underlain by hard rock omits at grade should be undercut a
minimum of 8 feet for the areas inside of the public right-of-way (incleding joint utility
siructures and sidewalk areas). The undercut zone should include the areas within 1 foot of
the bowest utility or drain line.

The existing upper 4 feet of undocumented fill within the area of planned structures or
flatwork improvements should be removed and replaced with compacted fill. The actual
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depth of removal should be evaluated by the Gentechnical Engineer during grading
operations. A deeper removal my be determined subiequent to performing the
supplemental geotechnical investigation. Prior o the placement of compacted fill, the
exposed ground surface should be scarilied where practical, moisture conditioned as
necessary, and compacted.

The boliem of the excavations should be scarified to a depth of at leasi § inches (where
possible), moisture conditioned as necessary, and properly compacted. To the exient
practical, excavated soils with an Expansion Index greater than 50 should be kept at least 3
o 4 feel below finish grades in areas of the structural fill. Sheet-graded pads should be
capped with at least 6 feet of low expansive sodl to accommaodate minor regrading.

If the remedial grading is limited due to the presence of uiility lines or boundary
conditions, partial removal and recompaction along with other corrective measures should
be implemented 1o accommodate the potential settbernent, Geocon Incorporated should be
contacted if this iszue exists.

The site should then be brought to final grade elevations with structural fill. Excavated soil
generally free of deleterious debris can be placed as fill and compacted in layers to the
design finish grade elevations. Fill and backfill soil should be placed in horizontal loose
layers approximately 6 to B inches thick, moistune conditionad as necessary, and compacted
o a dry density of ai least ) perceni of the laboratory maximum dry density near (o
slightly above optimum moisture content as determined by ASTM D 1557. Rock greater
than | foot in maximum dimension should not be placed within 3 feet of finish grade or |
foot of the deepest utilities.

Import fill (if necessary) should consist of granular materials with a “very low™ 10 “low™
expansion potential {El of 50 or less) free of deleterions material or stones larger than
3 inches and should be compacied as recommended herein, Geocon Incorporated should be
notified of the import soil source and should be authorized to perform laboratory testing of
impaort soil prior to its armval at the site 1o evaluate its suitability as fill material.

Foundation and Concrete Slabs-On-Grade Recommendations

The foundation recommendations herein are for proposed one- to two-story structunes. The
foundation recommendations have been separated into three calegories based on either the
maximum and differential fill thickness or Expansion Index. The foundation category
criteria are presented in Table 7.5.1.
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TABLE 7.5.1
FOUNDATION CATEGORY CRITERIA

“Catogsry. | Takkmem, T (Fec) | Thickaes D (Fety | Ex0a0son Tdex (D
1 T<20 - El<50
i 2<T<50 0D S0<El<S0
il T250 D220 9i<Elg130

Final foundation categorics for each structure will be provided after finish pad grades have
been achieved and laboratory testing of the subgrade soil has been completed.

Table 7.5.2 presents minimum foundation and interior concrete slab design criteria for
conventional foundation systems.

TABLE 7.5.2
CONVENTIONAL FOUNDATION RECOMMENDATIONS BY CATEGORY
Foundation | M5 P98 | Continaous Footing Interior Skab
Categaory Depth (inches) Reinforcement Reinforcement
1 12 Two No. 4 bars, B x 6 - V10 welded wire mesh
one fop and one boitom af slab mid-point
1 I8 Four No. 4 bars, Mo. 3 bars at 24 inches
two top and (e botiom on center, both dircctions
m 24 Four Mo, 3 bars, Mo. 3 hars at 18 inches
two top and two bottom on center, both directions

The embedment depths presented in Table 7.5.2 should be measured from the lowest
adjacent pad grade for both imerior and exterior footings. The conventional foundations
should have a minimum width of 12 inches and 24 inches for continuous and isolated
footings, respectively. A wall'column footing dimension detail is presented in Figure 3.

Concrete slabs on grade should be underlain by 4 inches of clean sand (3 inches for a
S-inch-thick slab) to reduce the potential for differential curing, slab curl, and cracking.
Slabs that may receive moisture-sensilive floor coverings or may be usad (o store maisiure-
sensitive materials should be underlain by a vapor retarder placed near the middle of the
sand bedding. The vapor retarder used should be specified by the project architect or
developer based on the type of floor covering that will be installed. The vapor retarder
design should be consistent with the guidelines presented of the American Concrete
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Institute's (ACI) Guide for Concrete Slabs that Receive Moisture-Sensitive Floonng
Melaterials {ACT 302 2R-06).

As an alternative to the conventional foundation recommendations, consideration should be
given to the use of post-tensioned concrete slab and foundation systems for the support of
the proposed structures, The 2007 CBC has updared the design requirements for post-
tensioned foundation sysiems. The posi-lensioned Systems should be designed by a
struciural engineer experienced in post-lensioned slab design and design criteria of the
Post-Tensioning Institute (PTI), Third Edition, as required by the 2007 California Building
Code (CBC Section 1805.8). Although this procedure was developed for expansive soil
conditions, we understand it can also be used 1o reduce the potential for foundation distress
due to differential fll setlement. The post-tensioned design should incorporate the
geotechnical parameters presented on Table 7.5.3 for the pamicular Foundation Category
designated. The parameters presented in Table 7.5.3 are based on the guidelines presented
in the PTI, Third Editicn design manual,

TABLE 7.5.3

POST-TENSIONED FOUNDATION SYSTEM DESIGN PARAMETERS

Past-Tensioning Institute (PT1) FORm Cliogory
Third Edition Design Parameters 1 n ™
Thamthwaite Index Sl b =20 -0
Equilibrivm Suction 19 ig 3.9
H-i;: Lifi Moisture Variation Distance, ey (feet) 53 51 449
Edge Lift, yu (inches) 0.61 110 |58
Center Lift Moisture Variation Distance, fu ifeet) 9.0 9.0 5.0
Cemter Lift, ¥ {imches) .30 047 66

If the structural engineer proposes a post-tensionad foundation design method other than the
2007 CBC:

» The criteria presented in Table 7.5.3 are still applicable.
. Interior stiffener beams should be used for Foundation Categories 1T and TI1
The width of the perimeser foundations should be at least 12 inches.

. The perimeter fooling embedment depths should be at least 12 inches, 13 inches
#nd 24 inches for foundation categories 1, 11, and 111, respectively, The embedment
depths should be measured from the lowest adjacent pad grade.

Foundation systems for the los that possess a foundation Category | and a “very low™
expansion potential {(expansion index of 20 or less) can be designed using the method
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described in Section 1805 of the 2007 CBC. If post-tensioned foundations are planned, an
alternative, commonly accepted design method (other than PT1 Third Edition) can be used.
However, the post-tensioned foundation system should be designed with a total and
differential deflection of | inch. Geoton Incorporated should be contacted to review the
plans and provide additional information, if necessary.

If an alternate design method is contemplated, Geocon Incorporated should be contacted 1o
evaluate if addinonal expansion index 12sting should be performed to further evaluate and
identify the lods that possess a “very low™ expansion pofential (expansion index of 20 or
less)

Our experience indicates post-tensioned slabs are susceplible to excessive edge lift,
regardless of the underlying soil conditions. Placing reinforcing steel at the bottom of the
perimeter footings and the interior stiffener beams may mitigate this potential. Current PTI
design procedures primarily address the potential center lift of slabs but, because of the
placement of the reinforcing tendons in the top of the slab, the resulting eccentricity afier
iensioning reduces the ability of the system to mitigate edge lift. The structural engineer
should design the foundation system 1o reduce the potential of edge lift occurmring for the
proposed structures.

During the construction of the post-tension foundation system, the concrete should be
placed menolithically. Under no circumstances should cold joints form between the
footingsafgrade beams and the slab during the construction of the post-tension foundation

ystem.

Category I, 11, or 111 foundations may be designed for an allowable soil bearing pressure of
2,000 pounds per square fool (psf) (dead plus live load). This bearing pressure may be
increased by one-third for transient loads due to wind or seismic forces.

Isolated foolings, if present, should have the minimom embedment depth and width
recommended for conventional foundations for a particular foundation category. The use of
isolated Footings, which are located bevond the perimeter of the building and support
structural elements connected to the building, are nol recommended for Category IIL
Where this condition cannot be avoided, the isolated footings should be connected to the
building foundation system with grade beams.

For Foundation Category 111, consideration should be given o using interior stiffening
beams and connecting isolated footings and/or increasing the slab thickness, In addition,

Project Mo, G1222-52-00 « 13- Diecember. 10, 2010



7.5.15

T.5.16

15.17

consideration should be given 1o connecting Matwork slabs, which exceed 5 feet in width,
io the bunlding foundation (o reduce the potential for fulure separation 10 oocur.

Special subgrade presaturation is not deemed necessary prior (o placing concrete; however,
the exposed foundation and slab subgrade soil should be moisture conditioned, as
necessary, (o maintain a maist condition as would be expected in any such concrete
placement,

Where buildings or other improvemenis ane planned near the top of a slope steeper than 3:1
{horizontal: vertical), special foundations andfor design considerations are recommended
due to the tendency for lateral soil movement to ocour.

. For fill slopes less than 20 feet high, building footings should be deepened such
that the bottom outside edge of the footing is at least 7 feet horizontally from the
face of the slope.

" When located next to a descending 3:1 (horizonial: vertical) fill slope or steeper, the
foundations should be extended to a depth where the minimaum horizontal distance
is equal o Hf3 (where H equals the vertical distance from the top of the fill slope
o the base of the fill soil) with a minimum of 7 feet bul need not exceed 40 feet.
The horizontal distance is measured from the outer, decpest edge of the footing to
the face of the slope. An accepiable aliernative Lo deepening the footings would be
the use of & posi-ensioned slab and foundation system or increased fooling and
slab reinforcement. Specific design paramelers or recommendations for either of
these altermatives can be provided once the building location and fll slope
geometry have been determined.

& Although other improvemenis, which are relatively rigid or briftle, such as concrete
Mawork or masonry walls, may experience some distress if located near the top of
a slope, it is generally nol economical to mitigate this potential. It may be possible,
however, to incorporate design measures which would permit some lateral soil
movement without causing extensive distress. Geocon Incorporated should be
consulted for specific recommendations.

The recommendations of this repont are intended 1o reduce the potential for cracking of
slabs due to expansive soil (if present), differential settlement of existing soil or soil with
varying thicknesses. However, even with the incorporation of the recommendations
presented herein, foundations, stucco walls, and slabs-on-grade placed on such conditions
may =il exhibit some cracking due 1o soil movement andfor shrinkage. The occurrence of
concrete shrinkage cracks i3 independent of the supporiing soil characieristics, Their
occurrence may be reduced and'or controlled by limiting the slump of the concrete, proper
concrete placement and curing, and by the placement of crack control joints at periodic
intervals, in particular, where re-entrani slab comers occur.
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T.T.1

71.12

7.8
1.8.1

T.82

should be designed to incorporate an appropriate amount of lateral deflection as determined
by the structural engineer

Lateral Loading

To resist lateral loads, a passive pressure exerted by an equivalent fluid density of
300 pounds per cubic foot (pef) should be used for the design of footings or shear keys.
The allowable passive pressure assumes a hompontal surface extending at least 5 feet, or
three times the surface generating the passive pressure, whichever is greater. The upper
12 inches of material in areas nol profected by foor slabs or pavement should not be
included in design for passive resistance.

If friction is to be used to resist lateral loads, an allowable coefficient of friction between
soil and concrete of 0.35 should be used for design,

Preliminary Pavement Recommendations

We expect the planned driveways will be paved with asphall concrete pavement. The final
pavement sections for the roadways should be based on the R-Value of the subgrade soil
encountered at final subgrade elevation, Based on our expericnce, we have assumed an
R-Value of 5 and 20 for the subgrade soil for the purposes of this preliminary analysis.
Table 7.8.1 presents preliminary flexible pavement sections.

TABLE 7.8.1
PRELIMINARY FLEXIBLE PAVEMENT SECTION
Assumed | Asphalt Class 2
Location " mﬂ Subgrade | Concrete | Aggregste

raffic Index | g value | (inches) | Base (inches)
Parking sialls for amomobiles 0 3 3 10
and light-duty vehicles . 20 3 7
Diriveways for sutomabiles 55 3 3 12
arsd light-duty vehicles y 1} 3 g
. 5 4 16

Driveways for heavy inuck raffic 7.0

0 4 12

Base matenials should conform 1o Section 26-1.028 of the Standard Specifications for The
Srare of California Department of Transportation (Caltrans) with a 3-inch maximum size
pggregare, Base materials should be compacted o a dry density of ai least 95 percent of the
laboratory maximum dry density near 1o slightly above oplimom moisiure conlenl. The

Mo (3122252400 I8
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asphalt concrete should conform to Section 203-6 of the Srandard Specifications for Public
Works Construction {Greenbook). Asphalt concnete should be compacted to a density of at
least 95 percent of the laboratory Hveem density in accordance with ASTM D 2726,

7.8.3 The base thickness can be reduced if a reinforcement peogrid within the base section is
used durtng the mstallation of the pavement. Geocon should be contacted for additional
recommendations, if required.

784 Prior to placing base materials, the subgrade sadl should be scarified, mmstore condinoned
a5 necessary, and recompacted to a dry density of at least 95 percent of the laboratory
maximum dry density near w slightly above optimum moisiure content as determined by
ASTM D 1557. The depth of compaction should be at least 12 inches. Similarly, the base
material should be compacted to a dry density of at least 95 percent of the laboratory
masimum dry density near 1o slightly above oplimum moigure content as determined by
ASTM D 1557.

785 A ngid Portland cement concrete (POC) pavement sechion should be placed in driveway
entrance aprons, rash bin loading/siorage arcas and loading dock areas, The concrete pad
for wrash truck areas should be large enough such that the truck wheels will be positioned
on the concrete during loading. We calculated the rigid pavement section in general
conformance with the procedure recommended by the Amencan Concrete Instilule repaor
ACT 330R-08 Guide for Design and Construction of Concrete Parking Lois using the

parameters presented in Table 7.8.2
TABLE 7.8.2
RIGID PAVEMENT DESIGN PARAMETERS
Dreslgn Paranscter Diesign Value
Modilus ufﬂﬂg'ukrm k 100 pei
Modulus of nepture for concrete, My 500 psi
 Traffic Category, TC Aand C
Average daily truck raffic, ADTT 10 and 100

TEG Based on the criteria presented herein, the PCC pavement sections should have a minimum
thickness as presented in Table 7.8.3.
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TABLE7.8.3
RIGID PAYEMENT RECOMMENDATIONS

Location Portland Cement Conerete {inches |
Aunomobile I".uic'm! Areas (TC=A-1) 55
Heavy Truck and Fire Lane Arcas (TC=C) 7.0

7.8.7 The PCC pavement should be placed over subgrade soil that is compacted to a dry density
of at least 95 percent of the laboratory maximum dry density near to slightly above
oplimum moisiure confent. This pavement section is based on & minimum concrels

compressive sirength of approximately 3,000 psi (pounds per square inch),

T.5.8 A thickened edge or integral curb should be constructed on the oulside of concrete slabs
subjected 1o wheel loads. The thickened edge should be 1.2 times the slab thickness or a
minimum thickness of 2 inches, whichever resulis in a thicker edge, and taper back to the
recommended slab thickness 4 feet behind the face of the slab {e.g., a 7-inch-thick slab
would have a 9-inch-thick edge). Reinforcing steel will not be pecessary within the
concrete for geotechnical purposes with the possible exception of dowels al construction
joints as discussed herein,

189 To control the location and spread of concrete shrinkage cracks, crack-control joints
{weakened plane joints) should be included in the design of the concrete pavement slab.
Crack-control joints should not exceed 30 times the slab thickness with a maximum
spacing of 12.5 feet and 15 feet for the 5.5 and 7-inch-thick slabs, respectively (e, a
T-inch-thick slab would have a 15-footl spacing pattern), and should be sealed with an
appropriate sealant (o prevent the migration of waler through the control joint 1o the
subgrade materials. The depth of the crack-control joints should be determined by the
referenced ACH report.

7.8.10  To provide load transfer between adjacent pavement slab sections, a butt-type construction
joint should be constnicted. The butt-1ype joint should be thickened by at beast 20 percent
at the edge and taper back at least 4 feet from the face of the sleb. As an alternative to the
buli-type construction joint, dowelling can be used befween construction joints For
pavements of 7 inches or thicker, As discussed in the referenced ACT guide, dowels should
consist of smooth, l-inch-diameter reinforcing steel 14 inches long embedded a minimum
of & inches into the slab on either side of the construction joint. Dowels should be located
al the midpoint of the slab, spaced a 12 inches on center and lubrcated to allow joint
movement while siill transferring loads, In addition, tie bars should be installed at the as
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7.8.11

7.9
7.8.1

.92

193

94

recommended in Section 3.8.3 of the referenced ACI guide. The structural engineer should
provide other alternative recommendations for load transfer.

The performance of pavement is highly dependent on providing positive surface drainage
away from the edge of the pavement. Ponding of water on or adjacent 1o the pavement will
likely result in pavement digiress and subgrade failure. Drainage from landscaped arens
should be directed 1o controlled drainage structures, Landscape areas adjacent 1o the edge
of asphalt pavements are not recommended due to the potential for surface or irigation
water to infiltrate the underlying permeable aggregate basc and cause distress. Where such
a condition cannot be avoided, consideration should be given to incorporating measures
that will significantly reduce the potential for subsurface water migration into the aggregate
base. If planter islands are planned, the perimeter curb should extend at least 6 inches
below the level of the base materials.

Site Drainage and Moisture Protection

Adequate site drainage is critical to reduce the potential for differential soil movement,
erosion and subsurface seepage. Under no circumstances should water be allowed to pond
adjacent o footings, The site should be graded and maintaned swch that surface drainage is
directed away from structures in acoondance with 2007 CBC 1803.3 or odher applicable
standards. In addition, surface drainage should be directed away from the top of slopes into
swales or other controlled drainage devices. Roof and pavemient drainage should be
directed into conduits that carry runoff away from the proposed structure.

In the case of basement walls or building walls retaining landscaping areas, a water-
proofing system should be used on the wall and joinis, and a Mimdrain drinage panel {(or
similar) should be placed over the walerproofing. The project architect or civil engineer
should provide detailed specifications on the plans for all waterproofing and drainage.

Underground wiilities should be leak free. Utility and irnigation lines should be checked
periodically for leaks, and detected leaks should be repaired promptly. Detrimental soil
movement could occur if water is allowed to infiltrate the soil for prolonged periods of

fime.

Detention basins, bioswales, retention basins, or water infiliration devices without liners
and subdrains are not considered suitable for the sie conditions. If these devices are
required, impermeable liners and subdrains should be installed to prevent water infiltrating
the planmed fill and exizsting alluviom soil. Distress may be caused o planned
improvements and properties onsite and Jocated hydrologically downstream. The distress
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depends on the amount of water to be detained, its residence time, soil permeability, and
other factors. We have not performed a hydrogeology siudy a1 the site. Downsiream

properies may be subjected o seeps, springs, slope instability, raised groundwater,
movement of foundations and slabs, or other impacts as a result of water infiltration.

7.10 Grading and Foundation Plan Review

7.10.1  Geocon Incorporated should review the grading plans and foundation plans for the project
prior to final design submittal and prepare a geotechnical investigation. The geotechnical
investigation should include performing additional explorations on the property,
performing laboratory analyses, and prepanng a final repor.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

i The recommendations of this report pertain only (0 the site investigaied and are based upon
the assumption thal the soil conditions do pot deviale from those disclosed in the
investigation, If any variations or undesirable conditions are encountered during construction,
or if the proposed construction will differ from that anticipsted herein, Geocon Incorporated
should be notified so that supplemental recommendations can be given, The evaluation or
identification of the potential presence of hazardous or cormosive malerials was not part of the
scope of services provided by Geocon Incorporated.

i This report is issued with the understanding that it is the responsibility of the owner or his
representative (o ensuere 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 that the necessary steps are taken to see that the contractor and subcontractors
carry out such recommendations i the field.

3 The findings of this report are valid as of the present date. However, changes in the
conditions of a propery can occur with the passage of time, whether due to natural processes
or the works of man on (his or adjacent properties. In addition, changes in applicable or
appropriate standards may occur, whether they result from legislation or the broadening of
knowledge. Accordingly, the findings of this report may be invalidated wholly or partially by
changes outside our control. Therefore, this report 15 subject to review and should not be
relied upon after a period of three years.

4. The firm that performed the geotechnical investigation for the project should be retained 1o
provide iesting and observation services during construction (o provide continuity of
geotechnical interpretation and to check that the recommendations presented for geotechnical
aspects of site development are incorporaled during site grading., construction of
improvements, and excavation of foundations. If another geotechnical firm is selected to
perform the testing and observation services during construction operations, that firm should
prepare a letter indicating their intent to assume the responsibilities of project geotechnical
engineer of record, A copy of the letter should be provided to the regulatory agency for their
records. In addition, that firm should provide revised recommendations concerning the
geotechnical aspects of the proposed development, or a written acknowledgement of their
concurrence with the recommendations presented in our report. They should also perform
additional analyses deemed necessary to assume the role of Geotechnical Engineer of Recond.
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APPENDIX A
FIELD INVESTIGATION

We performed the field investiganon on November 19, 2000, consisting of a visual sie
reconnaissance and the drilling of six air<track borings. The approximate locations of the exploratory
borings are shown on the Geologic Map, Figure 2.

An EMC 370 ppeumatic percussion, 4-inch-diameter drill with hydraulic pulldown was used for air-
track holes at selected locations. A graphical representation of each of the air-track borings is
presented on Figure A-1 through A-6. The praphs depict the rate (in seconds per foot) st which the
drill penetrated each foot of depth examined.

If elevations are shown on the boring logs, they were evaluated either from a topographic map or by
using a temporary benchmark.
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Mr. Shawn Weedon
Geocon Consultants, Inc.
6970 Flanders Drive
San Diego, CA 92121

Subject: Seismic Refraction Survey
Collier Park
La Mesa, California

Dear Mr. Weedon:

In accordance with your authorization, we have performed a seismic refraction survey for the
proposed Collier Park improvements to be located in an area of generally undeveloped land
along the north and east sides of Collier Park in La Mesa, California. Specifically, our survey
consisted of performing two seismic refraction lines al the subject site. The purpose of our study
was (o develop a subsurface velocity profile of the areas surveyed, and to assess the apparent
rippability of near surface materials, This data report presenis our survey methodology, equip-
ment used, analysis, and results.

We appreciate the opportunity to be of service on this project. Should you have any questions
related to this report, please contact the undersigned at your convenience.

Sincerely,
SOUTHWEST GEOPHYSICS, INC.

P e o s Vit

Patrick Lehrmann, P.G., R.Gp. Hans van de Vrugt, CE.G., R.Gp.
Principal Geologist/Geophysicist Principal Geologist/Geophysicist
HV/PFLMv

Distribution:  Addressee (electronic)

8057 Aayineon Posd. Suite 9 + San Dwgo - Calilomia 532111 - Telephone BSE-527-0840 - Fax 858-225-0114
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1. INTRODUCTION

In accordance with your authonzation, we have performed a seismic refraction survey for the
proposed Collier Park improvements o be located in an area of generally undeveloped land
along the north and east sides of Collier Park in La Mesa, California (Figure 1). Specifically, our
survey consisted of performing two seismic refraction lines at the subject site. The purpose of
our study was to develop a subsurface velocity profile of the arcas surveyed, and (o assess the
apparent rippability of near surface materials. This data report presents our survey methodology,
equipment used, analysis, and results,

2. SCOPE OF SERVICES
Our scope of services included:
* Performance of two seismic refraction lines at the project site.

s  Compilation and analysis of the data collected.

*  Preparation of this data report presenting our results and conclusions.

3. SITE AND PROJECT DESCRIPTION

The project site generally includes a west facing slope located io the east of the existing park,
and a relatively small hill (knob) located to the north of the park, across Pasadena Avenue (Fig-
ures | and 2). Some minor grading has been performed along the west facing slope that has
resulted in relatively small cut benches in the hillside. Exposures of volcanic rock wene observed
in the cuts, The area to the north of the park has also been graded with some relatively minor cuts
producing a flat pad atop the knob. Vegetation in the aréa consists of trees, brush and grass; how-
ever, the study areas consisted primarily of grass. Figures 2 and 3 illustrate the study areas and
general site conditions.

Based on our discussions with you, we understand that the study areas are under consideration
for additional grading in order to enhance the park. Cuts up to roughly 15 feet deep are proposed
in the west facing slope area, and cuts up to 30 feet are proposed in the area of the knob,
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4. SURVEY METHODOLOGY

A seismic P-wave (compression wave) refraction survey was conducted at the site o evaluate the
depth 1o bedrock and apparent rippability characteristics of the subsurface materials, and to de-
velop a subsurface velocity profile of the areas surveyed. The seismic refraction method uses
first-armival times of refracied seismic waves to estimate the thicknesses and seismic velocities of
subsurface layers. Seismic P-waves generated at the surface, using a hammer and plate, are re-
fracted al boundaries separating materials of contrasting velocities. These refracted seismic
waves are then detected by a series of surface vertical component geophones and recorded with a
24-channel Geomeirics StrataView seismograph, The travel times of the seismic P-waves are
used in conjunction with the shot-to-geophone distances to obtain thickness and velocity infor-

mation on the subsurface materials.

Two seismic lines/profiles (SL-1 and SL-2) were conducted as part of our study. The general lo-
cations of the lines were selected by your office, and are depicted on Figure 2. Shot points were
conducted at the ends. midpoint and several intermediate poinis along the lines (Figures 4a and
4b illustrate the shot locations, letters A through E).

The refraction method requires that subsurface velocities increase with depth. A layer having a
wvelocity lower than that of the layer above will not be detectable by the seismic refraction
method and, therefore, could lead to errors in the depth calculations of subsequent layers. In ad-
dition, lateral variations in velocity, such as those caused by core stones, fraclure zoncs or
intrusions can also result in the misinterpretation of the subsurface conditions.

In general, seismic wave velocities can be correlated to material density andfor rock hardness.
The relationship between rippability and seismic velocity is empirical and assumes a homoge-
nous mass. Localized areas of differing composition, texture, and/or structure may affect both the
measured data and the actual rippability of the mass. The rippability of a mass is also dependent
on the excavation equipment used and the skill and experience of the equipment operator,
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The rippability values presented in Table | are based on our expenence with similar materials
and assumes that a Caterpillar D-9 dozer ripping with a single shank is used. We emphasize that
the cutoffs in this classification scheme are approximate and that rock characteristics, such as
fraciure spacing and orientation, play a significant role in determining rock rippability. These

characteristics may also vary with location and depth.

For trenching operations, the rippability values should be scaled downward. For example, veloci-
ties a5 low as 3,500 feet/second may indicate difficult ripping duning trenching operations. In
addition, the presence of boulders, which can be troublesome in a narmow trench, should be an-

ticipated.
Table 1 - Rippability Classification
Seismic P-wave Velocity Rippahility
0 1o 2,000 feet/second Ensy
2,000 to 4,000 feet/second Muoderate
4,006 1o 5,500 feetfsecond Diffscult, Possible Blasting
5,500 1o 7,000 feet/second Very Difficult, Probable Blasting
Greater than 7,000 feet/second Blasting Gencrally Required

It should be noted that the rippability cutoffs presented in Table 1 are slightly more conservative
than those published in the Caterpillar Performance Handbook (Caterpillar, 2004). Accordingly,
the above classification scheme should be used with discretion, and contractors should not be
relieved of making their own independent evaluation of the rippability of the on-site malerials
prior to submitting their bids.

5.  RESULTS

As previcusly indicated, two seismic traverses were conducted as pant of our study. The collected
data were processed using SIPwin (Rimrock Geophysics, 2003) a seismic interpretation program
and analyzed using both SIPwin and SeisOpt Pro (Optim, 2008). Both programs use first arrival
picks and elevation data to produce subsurface velocity models. SIPwin uses layered based mod-
eling technigues to produce layered velocity models, where changes in velocities are depicted as
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discrete contacts. SeisOpt Pro uses a nonlinear optimization fechnique called adaptive simulated
annealing. The resulting velocity models provide a tomographic image of the estimated geologic
conditions. Both vertical and lateral velocity information is contained in the tomography models,
Changes in layer velocity are revealed as gradienis rather than discrete contacts, which typically

are more representative of actual conditions.

Table 2 lists the approximate P-wave velocities and depths calculated from the seismic refraction
traverses conducted during the evaluation. The approximate locations of the seismic refraction
traverses are shown on the Seismic Line Location Map (Figure 2). The layer velocity profiles are
included in Figures 4a and 4b. It should also be noted that, as a general rule, the effective depth
of evaluation for a seismic refraction traverse is approximately one-third to one-fifth the length
of the refraction line.

Table 2 - Seismic Traverse Results'

| Traverse No. | P-wave Velocity | Approximate Depth to =
And Length | fectsecond | Bottom of Layer infeet | “PParent Rippability®
SL-1

- ¥1=1,750 -5 Moderate
125 feet ¥1=4,140 e Difficult, Possible Blasting

sL2 Vi=2113 1-2 Moderate

150 fest ¥1=3445 16 - 30 Moderae

3 V3 =35380 == Difficult, Possible Blasting
| Resaits hasex] on mecdels gencraed g SIF. 2000

1 Rippability erilenia based on the use of o Caberpitiar D-5 doser pipping with § sanghe ghank

6. CONCLUSIONS AND RECOMMENDATIONS

The results from our seismic survey generally revealed three distinct layers/zones al the locations
surveyed. Based on our site observations and discussions with you, the layers detected have been
interpreted to be surficial soil (colluvium or topsoil) overlying volcanic bedrock with varying
degrees of weathering. Figures 4a and 4b provide the velocity models for the areas calculated
from both SIPwin and SeisOpt Pro. In general the two models agree, with distinct lateral velocity
variations evident in the tomographic profiles. In addition, higher velocity values for the bedrock
materials were calculated in the tomography analysis.
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As evident in Figure 4b, the tomography model terminates at approximately 13 feet below the
ground surface. This is due to the lack of significantly higher velocity materials below this depth,
down to the depth explored (roughly 30 to 40 feet), Based on the overall length of the seismic
spread, it is expected that the 5,000 to 5,500 feet per second materials depicted in the tomogra-
phy mode] extend to the exploration depth (as noted above the effective depth of evaluation for a
seismic refraction traverse is generally one-third to one-fifth the length of the refraction line).
However, we recommend that an additional evaluation be performed to assess the actual velocity
structure down (o the proposed excavation depths. Such an evaluation might include additional
longer seismic profiles, and/or exploratory borings.

7.  LIMITATIONS

The field evaluation and geophysical analyses presented in this report have been conducted in
general accordance with current practice and the standard of care exercised by consultants per-
forming similar tasks in the project area. No warranty, expressed or implied, is made regarding
the conclusions, recommendations, and opinions presented in this report. There is no evaluation
detailed enough to reveal every subsurface condition. Varations may exist and conditions not
observed or described in this report may be present. Uncertainties relative to subsurface condi-
tions can be reduced through additional subsurface exploration. Additional subsurface surveying
will be performed upon request.

This document is intended to be used only in its entirety. No portion of the document, by itself, is
designed to completely represent any aspect of the project described herein. Southwest Geophys-
ics, Inc. should be contacted if the reader requires additional information or has questions
regarding the content, interpretations presented, or completeness of this document. This report is
intended exclusively for use by the client. Any use or reuse of the findings, conclusions, andfor
recommendations of this report by parties other than the client is underaken at said parties” sole

risk.
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RECOMMENDED GRADING SPECIFICATIONS

1. GENERAL

These Recommended Grading Specifications zhall be used in conjuncuion with the
Geotechnical Report for the project prepared by  Geocon  Incorporated.  The
recommendations contained in the text of the Geotechnical Report are a part of the
earthwork and grading specifications and shall supersede the provisions conlained
hereinafier in the case of conflict.

Prior to the commencement of grading, a geotechnical consultant (Consultant) shall be
employed for the purposc of observing carthwork procedures and testing the fills for
substantial conformance with the recommendations of the Geolechnical Report and these
specifications. The Consultant should provide adequate testing and observalion services so
that they may assess whether, in iheir opnion, the work was performed in substantial
conformance with these specifications. It shall be the responsibility of the Contractor to
assist the Consultant and keep them apprised of work schedules and changes so that
personnel may be scheduled accordingly.

It shall be the sole responsibility of the Contractor (o provide adequate equipment and
methods 1o accomplish the work in accordance with applicable grading codes or agency
ordinances, these specifications and the approved grading plans. If, in the opinion of the
Consultant, unsatisfactory conditions such as questionable soil materials, poor moisture
condition, inadequate compaction, adverse weather, result in a quality of work not in
conformance with these specifications, the Consultant will be empowered 1o reject the
work and recommend 1o the Owner that grading be siopped undil the unacceptable
condlitions are corrected.

2. DEFINITIONS

Owner shall refer to the owner of the propeny or the entity on whose behalll the grading
work is being performed and who has contracted with the Contractor 1o have grading
performed.

Contractor shall refer to the Contractor performing the site grading work.
Civil Engineer or Engineer of Work shall refer to the California licensed Civil Engineer

or consulting firm responsible for preparation of the grading plans, surveying and verifying
as-graded topography.
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Consultant shall refer to the soil engineering and engineering geology consulting firm
retained 1o provide geotechnical services for the project.

Sofl Engineer shall refer 10 a California licensed Civil Engineer retained by the Owner,
who is experienced in the practice of geotechnical engineering. The Soil Enginecr shall be
responsible for having qualified representatives on-site to observe and test the Contractor's
waork for conformance with these specifications,

Engineering Geologist shall refer to a California licensed Engineering Geologist retained
by the Owner o provide geologic observations and réecommendations during the sie
grading.

Geotechnical Report shall refer to a sail report (including all addenda) which may include
4 geologic reconnaissance or geologic investigation that was prepared specifically for the
development of the project for which these Recommended Grading Specifications are
intended to apply,

3. MATERIALS

Materials for compacted fill zhall consist of any s0il excavated from the cut ancas o
imported 1o the site that, in the opinion of the Consultant, is suitable for use in construction
of fills. In general, fill materials can be classified as saif fills, soil-rock fills or rock fills, as
defined below.

3.1.1 Soil fills are defined as fills containing no rocks or hard lumps greater tham 12
mches in maximum dimension and containing at leasi 40 percent by weight of
material smaller than % inch in size.

3.1.2  Soil-rock Mills are defined as fills containing no rocks or hard lumps larger than 4
feet in maximum dimension and containing a sufficient matrix of soil fill to allow
for proper compaction of soil fill arcund the rock fragments or hard lumps as
specified in Parngraph 6.2. Oversize rock is defined as material greater than 12
inches.

3.13 Rock fills are defined as fills containing no rocks or hard lumps larger than 3 feer
in maximum dimension and containing little or no fines, Fines are defined as
material smaller than 3 inch in maximum dimension. The quantity of fines shall be
less than approximately 20 percent of the rock fill quantity.

G ey, D200
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4.1

Material of a perishable, spongy. or oiherwise unsuilable pature as determined by the
Consultant shall not be used in fills.

Materials used for fill, elther imported or en-sile, shall not contain hazardous materials as
defined by the California Code of Regulations, Title 22, Division 4, Chapter 30, Articles 9
and 10; 40CFR; and any other applicable local, state or federal laws. The Consultant shall
not be responsible for the identification or analysis of the potential presence of hazardous
materials. However, if observations, odors or soil discoloration cause Consultant 10 suspect
the presence of hazardous materials, the Consultant may request from the Owner the
termination of grading operations within the affecied area. Prior 1o resuming grading
operations, the Owner shall provide a written report to the Consultant indicating that the
suspected materials are not hazardous as defined by applicable laws and regulations.

The owter 15 feet of soil-rock fill slopes, measured horizontally, should be composed of
properly compacted soil fill materials approved by the Consultant. Rock fill may extend to
the slope face, provided that the slope is not steeper than 2:1 (horizontal:vertical) and a soil
layer no thicker than 12 inches s rrack-walked onto the face for landscaping purposes, This
procedure may be utilized provided it is acceptable to the governing agency, Owner and
Consultant.

Samples of soal materials o be used for Till should be iested in the laboratory by the
Consultant to determine the maximum density, optimum moisture content, and, where

appropriste, shear strength, expansion, and gradation characteristics of the soil.

During grading, soil or groundwater conditions other than those identified in the
Geotechnical Report may be encountered by the Coniractor. The Consultant shall be
notified immediately 1o evaluate the significance of the unanticipaed condition

4. CLEARING AND PREPARING AREAS TO BE FILLED

Areas to be excavated and filled shall be cleared and grubbed. Clearing shall consist of
complete removal above the ground surface of trees, stumps, brush, vegetation, man-made
structures, and similar debris. Grubbing shall consist of removal of stumps, roots, buried
logs and other unsuilable material and shall be performed in aress to be graded, Roots and
other projections exceeding 142 inches in diameter shall be removed to a depth of 3 feet
below the surface of the ground. Borow arcas shall be grubbed to the extent necessary 1o
provide suitable fill materials.

Gl rew, DarZig



413

44

Any asphall pavement material removed during clearing operalions should be properly
disposed at an approved off-site facility. Concrete fragments that are free of reinforcing
steel may be placed in fills, provided they are placed in accordance with Section 6.2 or 6.3
of this document.

After clearing and grubbing of organic matter and other unsuitable material, loose or
porous soils shall be removed to the depth recommended in the Geatechnical Report. The
depth of removal and compaction should be observed and approved by a representative of
the Consultant, The exposed surface shall then be plowed or scarified to a minimum depth
of 6 inches and until the surface is free from uneven features that would tend to prevent
uniform compaction by the equipment to be used.

Where the slope ralio of the onginal ground is steeper than 53:1 (horizontal :vertical), or
where recommended by the Consultant, the original ground should be benched in
accordance with the following Hllustration.

TYPICAL BENCHING DETAIL

Ramave All
As Recommanded By
Cragutant Siope To Be Such That
Sigughing Or Shding 41_
Does Mot Oocur J Vares
i =28
Sea hota 2
o Scale
DETAIL NOTES: (1) Key width "B” should be & minimum of 10 feet, or sufficiently wide 1o permit

complele coverage with the compaction equipment wsed. The base of the key should
be graded horizontal, or inclined skightly into the natural slope.

(21 The outside of the key should be below the topsoil or ansuitable surficial material
and at least 2 Feet inke dense formational matenial, Where hard rock is exposed in the
botom of the key, the depth and configuration of the key may be modified s
approved by the Consultant,
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After areas to receive fill have been cleared and scarified. the surface should be moisiure
conditioned 1o achieve the proper moisture content, and compacted as recommiended in
Section & of these specifications.

5. COMPACTION EQUIPMENT

Compaction of sarl or soif-rock fill shall be accomplished by sheepefoot or sepmented-steel
wheeled rollers, vibratory rollers, multiple-wheel preumatic-tired rollers, or other types of
acceptable compaction equipment. Equipment shall be of such a design that it will be
capable of compacting the soil or soil-rock fill to the specified relative compaction at the
specified moisture content.

Compaction of reck fills shall be performed in accordance with Section 6.3.

6. PLACING, SPREADING AND COMPACTION OF FILL MATERIAL

Sail Till, as defined in Paragraph 3, 1.1, shall be placed by the Contracior in accordance with
the following recommendalions:

6.1.1  Soil fill shall be placed by the Contractor in layers that, when compacted, should
generally not exceed 8 inches. Each layer shall be spread evenly and shall be
thoroughly mixed during spreading vo obtain uniformity of material and moisture
in each layer. The entire [ill shall be construcied as a unit in nearly level lifis, Bock
materials greater than 12 inches in maximum dimension shall be placed in
accordance with Section 6.2 or 6.3 of these specifications.

6.1.2 TIn general, the soll fill shall be compacted al a moisiure content sl or above the
optimum moisture content as determined by ASTM D 1557-02.

6.1.3  When the moisture content of soil fill is below that specified by the Consultant,
water shall be added by the Contractor until the moisture content is in the range

specified.

f.l.4 When the moisture content of the soif fill is above the range specified by the
Consultant or (oo wet Lo achieve proper compaction, the soil fill shall be serated by
the Contractor by blading/mixing, or other satisfactory methods until the molstune
content is within the range specified.

G rew, 472008
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6.1.6

6.1.7

6.1.8

After each layer has been placed, mixed, and spread evenly, it shall be thoroughly
compacted by the Contractor to a relative compaction of at least 90 percent.
Relative compaction is defined as the ratio (expressed in percent) of the in-place
dry density of the compacted fill to the maximum laboratory dry density as
determined in accordance wath ASTM D 1557-02. Compaction shall be continuous
over the entire area, and compaction equipment shall make sufficient passes 0 that
the specified minimum relative compaction has been achieved throughout the
entire fill,

Where practical, soils having an Expansion Index greater than 50 should be placed
ar least 3 feet below finish pad grade and should be compacted at a moisture
content generally 2 to 4 percent greater than the optimum moisture content for the
material.

Properly compacted sedl fill shall extend to the design surface of fill slopes. To
achieve proper compaction, it is recommended that fill slopes be over-built by at
least 3 feet and then cut to the design grade. Thizs procedure (s conswdered
preferable to track-walking of slopes, as described in the following paragraph.

As an alternative 1o over-building of slopes, slope faces may be back-rolled with 3
heavy-doty loaded sheepsfoot or vibratory roller at maximum 4-foot fill beight
intervals, Upon completion, slopes should then be track-walked with a D-8 dozer
or similar equipment, such that a dozer track covers all slope surfaces a1 least
Iwice.

Soil-rock fill, as defined in Paragraph 3.1.2, shall be placed by the Contractor in accordance
wilth the following recommendations:

6.2.1

6.2.2

Rocks larger than 12 inches but less than 4 feel in maximum dimension may be
incorporated into the compacted zoil fill, but £hall be limited to the area measured
15 feet minimum horizontally from the slope face and 5 feet below finish grade or
3 feet below the deepest utility, whichever is deeper.

Rocks or rock fragments up to 4 feel in maximum dimension may either be
individually placed or placed in windrows. Under certain conditions, rocks or rock
fragments up o 10 feel in maximum dimension may be placed using similar
methods. The acceptability of placing rock materials greater than 4 feet in
maximum dimension shall be evaluated during grading as specific cases arise and
shall be approved by the Consultant prior to placement.

G rev, (472000
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6.2.5

6.2.6

For individual placement, sufficient space shall be provided between rocks (o allow
for passage of compaction equipment.

For windrow placement, the rocks should be placed in trenches excavaied in
properly compacted sedl fill. Trenches should be approximately 5 feet wide and
4 feet deep in maximum dimension. The voids around and beneath rocks should be
filled with approved granular soil having & Sund Equivalent of 30 or greater and
showld be compacied by NMooding. Windrows may also be placed utilizing an
“open-face” method in lieu of the trench procedure, however, this methed should
first be approved by the Consultant,

Windrows should generally be parallel 1o each other and may be placed either
parallel to or perpendicular to the face of the slope depending on the site geometry.
The minimum horizontal spacing for windrows shall be 12 feet center-o-center
with a 5-foot stagger or offset from lower courses to next overlying course. The
minimum vertical spacing between windrow courses shall be 2 feet from the top of
a lower windrow to the bottomn of the next higher windrow,

Rock placement, fill placement and flooding of approved granular soil in the
windrows should be continuously observed by the Consultant.

Rock fills, as defined in Section 3.1.3, shall be placed by the Contractor in accordance with
the following recommendations:

6.3.1

6.3.2

The base of the rock fill shall be placed on a sloping surface (minimum slope of 2
percent). The surface shall slope toward suitable subdrainage outlet facilities. The
rock fills shall be provided with subdrains dunng construction so that a hydrostatic
pressure buildup does not develop. The subdrains shall be permanently connected
to controlled drainage facilities to control post-construction infiltration of water.

Rock fills shall be placed in lifts not exceading 3 feet. Placement shall be by rock
trucks traversing previously placed lifts and dumping at the edge of the currently
placed lifi. Spreading of the rock fill shall be by dozer to facilitate seafing of the
rock. The rock fill shall be watered heavily during placement. Watering shall
consist of water trucks traversing in front of the cumrent rock lift face and spraying
water continuously during rock placement. Compaction equipment  with
compactive encrgy comparable 1o or greater than that of a 20-ton steel vibratory
rodler or other compaction equipment providing suitable energy to achieve the
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6.3.6

6.3.7

required compaction or deflection as recommended in Paragraph 6.3.3 shall be
utilized. The number of pastes 1o be made should be determined as described in
Paragraph 6.3.5. Once a rock Nill Iift has been covered with sofl fill, no additional
rock Tl Tifts wall be permitted over the sail fill,

Plate bearing 2sts, in accordance with ASTM D 1196-93, may be performed in
both the compacied soil fll and in the rock Al to aid in determining the required
minimum number of passes of the compaction equipment. If performed, a
minimum of three plate bearing tests should be performed in the property
compacied seil fill (minimum relative compaction of ™ percent). Plate bearing
tesis shall then be perfformed on aneas of rock Gl having two passes, four pisses
and six passes of the compaction equipment, respectively, The number of passes
required fof the rock Fill shall be determined by comparing the resulis of the plate
bearing tests for the soil fill and the rock fll and by evaluating the deflection
variation with number of passes. The required number of passes of the compaction
equipment will be performed as necessary until the plate bearing deflections are
equal 1o or less than that determined for the properiy compacted soilf fill. In no case
will the required number of passes be less than fwo.,

A representative of the Consultant should be present during rock fill operations to
observe that the minimum number of “passes” have been obtained, that water is
being properly applied and that specified procedures are being followed. The actual
number of plate bearing tests will be determined by the Consultant during grading.

Test pits shall be excavated by the Contractor 8o that the Consultant can state that,
in their opinion, sufficient water is present and that voids between larpe rocks are
properly filled with smaller rock materinl. In-place density testing will not be
required in the rock fills,

To reduce the potential for “piping” of fines imo the rock fll from overlying soil
fill material, a 2-fool layer of graded filter material shall be placed above the
uppermost lift of rock fll. The need to place graded filter material below the rock
should be determined by the Consultant prior to commencing grading. The
gradation of the graded filver material will be determined at the time the rock fill is
being excavated. Materials typical of the rock fill should be submitted o the
Consultant in 2 timely manner, to allow design of the graded filter prior 1o the
commencement of reck fill placement.

Reck fill placement should be continuously observed during placement by the
Consultant.

Gl rew. (=005
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7.6

7. OBSERVATION AND TESTING

The Consultant shall be the Owner's representative to observe and perform tests during
clearing, grubbing, filling, and compaction operations. In peneral, no more than 2 feet in
vertical elevation of soil or soil-reck fill should be placed without at least one field density
tesi being performed within that inferval. In addition, a minimum of one ficld density test
should be performed for every 2,000 cubic yards of soil or soil-rock fill placed and
compacied.

The Consultant should perform a sofficient distribution of field density tests of the
compacted soil or soil-rock fill to provide a basis for expressing an opinion whether the il
material is compacted as specified. Density tests shall be performed in the compacted
materials below any disturbed surface. When these tests indicate that the density of any
layer of fill or portion thereof i5 below thal specified, the particular layer or areas
represented by the test shall be reworked until the specified density has been achicwed.

During placement of rock fill, the Consuliant should observe that the minimum number of
passes have been obtained per the criteria discussed in Section 6.3.3. The Consultant
should request the excavation of observation pits and may perform plate bearing tests on
the placed rock fills. The observation pits will be excavated to provide a basis for
cxpressing an opinion &5 (o whether the rock Nl is properly seated and sufficient modisiure
has been applied 1o the material. When observations indicate that a layer of rock fill or any
portion thereof is below that specified, the affected layer or area shall be reworked until the
rock fill has been adequately seated and sufficient moisture applied.

A settlement monitoring program designed by the Consultant may be conducted in arcas of
rock fill placement. The specific design of the momitoring program shall be as
recommended in the Conclusions and Recommendations secfion of the projec
Geotechnical Report or in the final report of testing and observation services performed

during grading.
The Consultant should observe the placement of subdrains, to verify that the drainage
devices have been placed and constructed in substantial conformance with project
specifications.

Testing procedures shall conform to the following Standards as appropriate:




8.1

8.2

7.6.1 Soil and Soil-Rock Fills:

7.6.1.1 Field Density Test, ASTM D 1556-02, Density of Soil In-Place By the
Samdd-Cone Merbiod.

7.6.1.2  Field Density Test, Nuclear Method, ASTM D 6938-08A, Densiry of Soil
and Soil-Aggregate In-Place by Nuclear Methods {Shallow Depeh).

7.6.1.3 Laboratory Compaction Test, ASTM D 155702, Moisture-Densiry
Relavioms of Soils amd Soil-Aggregare Mixtures Using  10-Pound
Hammer and |8-Inck Drop.

7.6.1.4. Expansion Index Test, ASTM D 4829-03, Expansion Index Tesr.
7.6.2 Rock Fills

7.62.1 Field Plale Bearing Test, ASTM D 1196-93 (Reapproved 1997)
Srandard Method for Nonreparmive Static Plate Load Tesis of Soils and
Flexille Pavement Components, For Use in Evalnation and Design of
Airport and Highway Pavements,

8. PROTECTION OF WORK

During construction, the Contractor shall properly grade all excavated surfaces 1o provide
positive drainage and prevent ponding of water. Drainage of surface water shall be
controlled to avoid damage to adjoining properties or to finished work on the sie. The
Contractor shall take remedial measures 1o prevent erosion of freshly graded areas umitil
such lime as permanens drainage and erosion copirol features have been installed. Areas
subjected to erosion or sedimentation shall be properly prepared in accordance with the
Specifications prior to placing additional fill or structures.

After completion of grading as observed and tested by the Consultan, no further
excavation or filling shall be conducted except in conjunction with the services of the
Consultant
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9. CERTIFICATIONS AND FINAL REPORTS

Upon completion of the work, Contractor shall furnish Owner a certification by the Civil
Engineer stating that the lows andlor building pads are graded to within 0.1 fool venlically of
elevations shown on the grading plan and that all tops and tocs of slopes are within 0.5 foof
horizontally of the positions shown on the grading plans. After installation of a section of
subdrain, the project Civil Engineer should survey its location and prepare an as-builr plan
of the subdrain location. The project Civil Engineer should verify the proper outlel for the
subdrains and the Contractor should ensure that the drain system is free of obstructions.

The Owner is responsible for furnishing a final as-graded soil and geologic report
satisfactory to the approprisie poverning or accepling agencies. The as-graded report
should be preparéd and signed by a California licensed Civil Engineer experienced in
geotechnical engineering and by a California Cernified Engineering Geologist, indicating
that the geotechnical aspects of the grading were performed in substantial conformance
with the Specifications or approved changes to the Specifications.
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