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VISTA VERDE-SAN DIMAS AVENUE PROPERTY, LLC.
10365 West Jefferson Boulevard
Culver City, California 90232

Attention: Mr. Daniel Singh:

Subject: Preliminary Geologic and Geotechnical Engineering Study,
Proposed Bridge, Vista Verde Ranch, Tract 47449, San Dimas,

California

Dear Mr. Singh:

As requested, GeoSoils Consultants, Inc. (GSC) has performed a preliminary geologic and
geotechinical study for the proposed bridge located at the northeastern portion of Tract
47449, This bridge will be constructed as a part of the development of the subject tract.

Our study provides preliminary geotechnical data and recommendations to assist in the
design of the proposed bridge. The proposed bridge location is shown on the grading plan
prepared by Paas Engineering Corporation as part of the tract map. The portion of the tract
map showing the bridge location has been enlarged to a 1"=40', and is included herein as
Plate 1.

SITE DESCRIPTION

The subject site is located in an unincorporated portion of Los Angeles County, adjacent to
the City of San Dimas. A Site Location Map is included as Figure 1. The portion of the site
addressed herein consists of the proposed bridge at the eastern portion of the tract. The
bridge will span two north-trending canyon areas, which drain to the north. Additional site

descriptions are provided in the referenced reports.
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PROPOSED DEVELOPMENT

The bridge is located at the northeastern portion of the subject tract (see Plate 1). The
bridge will be constructed over a two natural canyon areas to provide access for the
proposed 70-lot development. The bridge has a span of approximately 720 feet and will be
as high as approximately 105 above the lowest existing grades. The bridge will be
supported by two abutments (one at each end) and four piers. The approximate location of
the abutments and piers are shown on the geologic map and cross-sections.

SCOPE OF SERVICES

The scope of services for this preliminary geologic and geotechnical engineering study was
prepared based on limited site access, budget constraints and time constraints. Due to the
natural condition of the site, we were unable to obtain detailed subsurface exploration at the
location of each abutment and piers. Additional subsurface exploration, laboratory testing,
and engineering analyses may be required prior to or during bridge construction. The
purpose of the additional exploration is to provide geologic and geotechnical data at each
abutment and pier location. Our scope of work presented herein included the following:

. Site observation and review of pertinent geotechnical and geologic data of the
general study area, and published geologic maps and previous consultant reports

(see References);

. - Drilling and logging of two exploratory borings using a tract mounted drill rig. Due to
the very dense nature of the bedrock material, the borihgs were only advanced to a
maximum depth of 10 feet. Below this depth, drilling refusal was encountered.

Boring logs are included in. Appendix A;

. Laboratory testing of selected samples retrieved from the borings. Test results are

included in Appendix A;
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. Engineering analysis of the data and information obtained from our field study,
laboratory testing, and literature review;
. Determination of seismic parameters 1997 UBC (see Appendix B).
. Development of geotechnical recommendations for site preparation and grading, and
geotechnical design criteria for bridge foundations.
. Preparation of this report summarizing our findings, conclusions, and

recommendations regarding the geologic and geotechnical aspects of the project

site.
PREVIOUS STUDIES

Previous studies were prepared on the site by Pacific Soils Engineering, inc. and Southwest
Geotechnical, Inc. A list of references is included herein. Both Pacific Soils Engineering,
Inc. and Southwest Geotechnical, Inc. prepared reports addressing the proposed residential
development of the subject tract. The reports were prepared prior to modification to the
grading plans, which consist of eliminating lots at the eastern portion of the site and the

addition of the proposed bridge.

This office has reviewed the referenced reports and accepts geotechnical responsibility for

the project.

GEOLOGIC CONDITIONS

Geologic conditions in the area of the bridge were previously presented in the Pacific Soils
Engineering, Inc. report dated May 29, 1998 and are summarized herein. The geologic
conditions in the area of the proposed bridge consist of Complexly Mixed Volcanics and
Sediments of the Glendora Volcanics and Puente Formation (see Reference 1).
Exploratory borings excavated by this office encountered refusal due to dense volcanic
bedrock at shallow depths. As stated by Pacific Soils, the interbedded mature of these units
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is interpreted as being lenticular and, therefore, continuous planar features are considered
uncommon. Due to the dense nature of the bedrock material, pile excavation may
encounter hard drilling conditions. During grading/construction, a geologist should be
present to confirm that the geologic conditions encountered in the area of the bridge are
consistent with those presented herein. The following sections present our findings
concerning subsurface soil conditions, groundwater conditions, and expansion potehtial of

surficial site soils.

WATER

Surface Water

Surface water consists of sheetflow from precipitation falling directly on the site. There are
no known springs or seeps on the site. Surface water does flow in. the main drainage

channels below the proposed bridge during and following periods of precipitation.
Groundwater

Groundwater was not encountered in the bdrings excavated on the site by this office. It is

possible that groundwater exists in the canyon areas of the site.

FAULTING AND SEISMICITY

The project site is not within an Alquist-Priolo Earthquake Fault Zone, and there are no
active faults on or adjacent to the property. However, there are faults in close enough
proximity to the site to cause moderate to intense ground shaking during the lifetime of the
proposed development. Additionally, the site has experienced earthquake-induced ground
shaking in the past and can be expected to experience further shaking in the future.
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Seismic Design Criteria

Based upon the 1997 UBC (Uniform Building Code), the following table provides design

parameters for the subject site:

SMIC PARAMETER. . o (& RECOMMEND)
16 -1 Seismic Zone Factor Z 0.4
16~-J Soil Profile Type Se
16 -Q Seismic Coefficient (Ca) 0.52
16 -R Seismic Coefficient (Cv) 0.64
16 -85 Near Source Factor Na 1.3
16-T Near Source Factor N, 1.6
16 - U Seismic Source Type B

If the structural design is based on UBC lateral-force procedures, we recommend that the
design spectrum presented in Appendix B be used as it is based on the UBC seismic
coefficients. A description of the UBCSEIS program and the output file from the analysis is

also presented in Appendix B.

Conformance to the above criteria for seismic excitation does not constitute any kind of
guarantee or assurance that significant structural damage or ground failure will not occur if
a maximum level earthquake occurs. The primary goal of seismic design is to protect life
and not to avoid all damage, since such design may be economically prohibitive. Following
a major earthquake, a building may be damaged beyond repair, yet not collapse.

Secondary Earthquake Effects

Ground shaking produced during an earthquake can result in a number of potentially
damaging phenomena classified as secondary earthquake effects. These secondary
effects include ground rupture, liquefaction, and seismically-induced settlement.
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Descriptions of each of this phenomenon and an assessment of each, as it affects the

proposed bridge, are described below:

Ground Rupture

Ground surface rupture results when the movement along a fault is sufficient to
cause a gap or rupture along the upper edge of the fault zone on the surface. Since
there are no known active faults that cross the site, the potential for ground rupture is

considered remote, in our opinion.

Liquefaction

Liquefaction describes a phenomenon where cyclic stresses, which are produced by
earthquake-induced ground motions, creates excess pore pressures in cohesionless
soils. As a result, the soils may acquire a high degree of mability, which can lead to
lateral spreading, consolidation and settlement of loose sediments, ground
oscillation, flow failure, loss of bearing strength, ground fissuring, and sand boils,
and other damaging deformations. This phenomenon occurs only below the water
table, but after liquefaction has developed, it can propagate upward into overlying,
non-saturated soil as excess pore water escapes. Descriptions of each of the
phenomena associated with liquefaction is described below:

Lateral Spreading: Lateral spreading is the lateral movement of stiff, surficial
blocks of sediments as a result of a subsurface layer liquefying. The lateral

movements can cause ground fissures or extensional, open cracks at the

surface as the blocks move toward a slope face, such as a stream bank or in
the direction of a gentle slope. When the shaking stops, these isolated blocks
of sediments come to rest in a place different from' their original location and
may be tilted.
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Ground Oscillation: occurs when liquefaction occurs at depth but the slopes
are too gentle to permit lateral displacement. In this case, individual blocks
may separate and oscillate on a liquefied layer. Sand boils and fissures are

often associated with this phenomenon.

Flow Failure: A more catastrophic mode of ground failure than either lateral
spreading or ground oscillation, involves large masses of liqguefied sediment
or blocks of intact material riding on a liquefied layer moving at high speeds
over large distances. v'Generally flow failures are associated with ground
slopes steeper than those associated with either lateral spreading or ground

oscillation.

Bearing Strength Loss: Bearing strength decreases with a decrease in
effective stress. Loss of bearing strength occurs when the effective stresses
are reduced due to the cyclic loading caused by an earthquake. Even if the
soil does not liquefy, the bearing of the soil may be reduced below its value
either prior to or after the earthquake. If the bearing strength is sufficiently
reduced, structures supported on the sediments can settle, tilt, or even float

upward in the case of lightly loaded structures such as gas pipelines.

Ground Fissuring and Sand Boils: Ground fissuring and sand boils are
surface manifestations associated with liquefaction and lateral spreading,
ground oscillation, and flow failure. As apparent from the above descriptions,
the likelihood of ground fissures developing is high when lateral spreading,
ground oscillations, and flow failure occur. Sand boils occur when the high
pore water pressures are relieved by drainage to the surface along weak
spots that may have been created by fissuring. As the water flows to the
surface, it can carry sediments, and if the pore water pressures are high

enough create a gusher (sand boils) at the point of exit.
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Research has shown that saturated, loose sands with a silt content less than
about 25 percent are most susceptible to liquefaction, whereas other soil
types are generally considered to have a low susceptibility. According to the
SCEC (1999) publication Recommended Procedures for Implementation of
DMG Special Publication 117 Guidelines for Analyzing and Mitigating
Liquefaction in California, any material having more than 15 percent ﬁner than
0.005 millimeters (clay) was considered not subject to liquefaction.
Liquefaction susceptibility is related to numerous factors, and the following

conditions must exist for liquefaction to occur:

« Sediments must be relatively young in age and must not have developed

large amounts of cementation;
« Sediments must consist mainly of cohesionless sands and silts;
« The sediment must not have a high relative density;
« Free groundwater must exist in the sediment; and
- The site must be exposed to seismic events of a magnitude large enough

to induce straining of soil particles.

Results: Based on laboratory data obtained from samples collected during GSC'’s
subsurface exploration, the site is underlain by dense bedrock matertial. Therefore,
according to the SCEC (1999) guidelines, the soils in the area of the bridge should not

be considered subject to liquefaction.

CONCLUSIONS AND RECOMMENDATIONS

General

Based on our investigation, the proposed development is feasible from a geotechniCaI
viewpoint. The proposed bridge structure may be founded on drilled cast-in-place,
reinforced concrete caisson foundation system. Such a foundation system will give

MDN 8692

GeoSoils Consultants Inc.



Page 9

.December 13, 2005

W.0O. 5831

adequate support with expected tolerable seftlement. Both excavation shoring and
foundation plans should be reviewed and approved by a geotechnical engineer during
project design development phase and prior to submittal for review by the governing

agencies.

The site, as is all of Southern California, lies in a seismically active area. Site specific

seismic design should be used.

BRIDGE STRUCTURE FOUNDATIONS

Deep Foundations

The proposed bridge structure is well suited to rest upon drilled, reinforced concrete, cast-
in-place caissons. Since the depth of excavation will vary at different locations across the
site, load capacity analyses were conducted for 24 and 30-inch diameter, cast-in-place
caissons at various depths of excavation up to foundation level. The results are presented
on Appendix C. The allowable load capacity are derived from the supporting strength of the
soil which may be found to exceed the structural strength of the caisson itself; in this case,
the structural strength of the caisson should be considered to preempt the allowable soil
bearing capacity. If pile groups are required, piles should be spaced on center a minimum
of 3.0 times their diameter to avoid reduction on the load capacity due to shared influence of
the group. The allowable compressive capacity curves have a factor-of-safety of 2.5 and

the allowable uplift capacity has a factor-of-safety of 2.5.

Lateral loads may be resisted by passive earth pressure and friction. The allowable value
of lateral bearing (passive pressure) for bedrock material is 350 pounds per square foot, per
foot of depth, with a maximum lateral bearing of 5,000 pounds per square foot. A coefficient
of friction of 0.4 is recommended for concrete/soil interfaces. The above values may be
increased by one-third for short duration wind and seismic forces. When combining passive
and frictional resistance, the passive component should be reduced by one-third. For
design of isolated piles or caisson (i.e., at least three pile diameter spacing), the allowable
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passive pressure may be increased by 100 percent. Caissons or piles should be tied
together into two directions with grade beams and/or tie beams, which can carry by tension
and compression a minimum horizontal force equal to ten percent of the larger pile cap or

caisson loading.

The recommendation for using drilled cast-in-place caisson was based on practical
consideration. There are certain risks and problems associated with the choice of driven
piles. These include undesireable movement, vibration, or even structural damage due to

presence of conglomerate and hard cobbles.

The potential of caving and providing casings for drilled cast-in-place caissons, within the

sandy material, should be considered.

Piles or caissons should be constructed in accordance with Section 205-3 of the Standard
Specifications for Public Works Construction (1997 or latest edition). Piles or caisson
excavations should be observed by a representative of the Geotechnical Engineer prior to
the placement of steel or pouring of concrete. All concrete should be tremied to avoid

excessive drop heights and for pouring concrete below water level.

- For end-bearing piles, prior to placement of concrete, all loose materials at the bottom of the
caisson excavation should be removed. If the caisson excavation has had standing water for 12
hours or more, prior to concrete placement, the bottom should be redrilled at least two more feet
and cleaned of all loose debris. Standing water should be pumped out prior to pouring

concrete.

In lieu of removing standing water prior to placing concrete (i.e., pumping water), the concrete
may be placed by the tremmie method to displace collected water. The solid fremmie tube shall
be long enough to reach the bottom of the excavation. When concrete is being placed, the solid
tremmie tube must be kept full of concrete at all times, with the lower end immersed in the
concrete just deposited. The concrete shall at no time be placed through the water. When
water over 3 inches in depth is present in drilled pile holes, a concrete mix with a strength

MDN 8692

GeoSoils Consuitants Inc.



_ Page 11
December 13, 2005
W.O. 5831

pounds per square inch of 1000 over the design pounds per square inch shall be tremmied from
the bottom up. An admixture that reduces the problem of segregation of paste/aggregates and

dilution of paste shall be included.

To reduce the potential surface erosion of materials on the exposed portion of the property,
these slopes should be planted with drought-resistant vegetation which requires minimum

irrigation and cultivation.
SETTLEMENT

Assuming the foundation elements are founded in the recommended bearing soils, we estimate
that settlement will not exceed % inch, with differential settlements on the order of 2 inch. The
majority of the settlement will probably occur during the initial loading of the foundation;
however, if any undisturbed or soft soils are left within the footing area prior to concrete

placement, settlements may be increased substantially.

Leakage fromn any of the appurtenant plumbing will create an artificial groundwater condition,
which could likely render settliement problems; therefore, it is imperative that all underground

plumbing fixtures be absolutely leak-free.

Once foundation plans, are available which include loading details of total dead and real live
loads, they should be reviewed by the Geotechnical Engineef to ensure that total and/or

differential settlements are within tolerable limits.

Lateral Load Analysis

A pile loaded by lateral thrust and/or moment at its top, resists the load by deflecting to
mobilize the reaction of the surrounding soil. The magnitude and distribution of the resisting

pressures are a function of the relative stiffness of pile and soil.
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Design criteria is based on maximum combined stress in the piling, allowable deflection at
the top or permissible bearing on the surrounding soil. Although one-quarter inch at the pile
top is often used as a limit, the allowable lateral deflection should be based on the specific

requirements of the structure.

Lateral load analysis with freehead caps and fixed head caps were performed. Design
values for lateral resistance of piles were analyzed for lateral deflections of 0.25, 0.50 and
1.0 inch. Pile diameters of 24 and 30 inches and pile lengths of 15, 20, 25, 30, 40, 50 and
60 were considered. The results are presented on Figures L-1 through L-4.

A laterally loaded pile can fail by exceeding the strength of the surrounding soil or by
exceeding the bending moment capacity of the pile resulting in a structural failure. For
positive moment design, a Factor of safety of 3 should be considered from those values

presented under maximum positive moment (last column).

(Note: The allowable load capacities (compression and tension) and the lateral load
analysis were based on the design criteria présented in NAVFAC DM-7.2, Chapter 5, Deep

Foundations).

RETAINING WALLS
Wall Criteria
Retaining structures are anticipated at the end abutments. The wall foundations should have

the minimum required setback of H/3 from the competent descending slope face.

All proposed retaining walls should have a minimum embedment depth of 18 inches and a
minimum width of 18 inches and should be designed in accordance to the recommendations
presented herein. The equivalent fluid pressures recommended are based on the assumption
of a uniform backfill and no build-up of hydrostatic pressure behind the wall. To prevent the
build-up of soil pressures in excess of the recommended design pressures, overcompaction of
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the fill behind the wall should be avoided. This can be accomplished by placement of the
backfill above a 45-degree plane projected upward from the base of the wall in lifts not
exceeding eight inches in depth and compacting with hand-operated or small, self-propelled,
vibrating plates. (Note: Backfill of free-draining material in this zone could also prevent the

build-up of lateral soil pressures).

1. Conventional (Yielding) Retaining Walls

All recommendations for active, lateral earth pressures contained herein assume that the
retaining structures are in tight contact with the fill soil or bedrock that they are supposed
to support. The earth support system must be sufficiently stiff to hold horizontal
movements in the soil to less than one percent of the height of the vertical face, but
should be free-standing to the point that they yield at the top at least 0.1 percent of the
height of the wall.

2. Earth Pressures on Conventional (Yielding) Walls

The earth pressures on walls up to 15 feet high, retaining granular materials,
compacted fill or undisturbed alluvial or bedrock may be assumed equal to that exerted
by an equivalent fluid having a density not less than that shown on the following table:

Level 36
2:1 . 43
1%%:1 55

Additional surcharge due to adverse geologic structure is not anticipated; however, wall
footing and cut excavation should be observed by a geologist from this office.

Retaining Wall Deflection

It should be noted that non-restrained retaining walls designed for active earth pressure
will deflect 2 to 1 percent of their height over time in response to loading. This
deflection is normal and reduces the earth pressure on the wall. Improvements

constructed immediately adjacent to or incorporated with non-restrained retaining walls
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should be designed to accommodate this movement. Curved or angled walls which
have a convex, downslope plan pattern should be provided with vertical construction
joints at corners or 40 feet on center. A batter is recommended for exterior walls to
avoid the visual impression that they are tilting. Decking which caps a retaining wall
should be provided with a flexible joint to allow for the normal % to 1 percent deflection
of the retaining wall. Decking which does not cap a retaining wall should not be tied to
the wall. The space between the wall and the deck will require periodic caulking to
prevent moisture intrusions into the retaining wall backfill. Should wall deflection be
undesirable, please contact our office for higher, at rest earth pressures which will

reduce wall deflection significantly.

Restrained (Non-Yielding) Walls

Earth pressures will be greater on walls yielding at the top of the wall is limited to
less one-thousandth the height of the wall either by stiffness (i.e., return walls, etc.)
or structural network prior to backfiling. Utilizing the recommended backfill
compaction of 90 percent, Proctor Density per ASTM D-1557-00, we recommend a 50
percent increase in the equivalent-fluid density from those recommended for
conventional (yielding) walls be used for non-yielding walls.

General

a) Any anticipated, superimposed loading (i.e., upper retaining walls, - other
structures, traffic surcharge, etc.) within 45-degree (1:1) projection plane upward
from the wall bottom, except retained earth, shall be considered as surcharge

and provided for in the design.

b) A vertical component equal to one-third of the horizontal force so obtained may

be assumed at the plane of application of force.
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The depth of the retained earth shall be the vertical distance below the ground
surface measured at the wall face for stem design or measured at the heel of the

footing for overturning and sliding.

If water is allowed to saturate the backfill, the lateral pressure could exceed the
active earth pressure recommended. Clayey or expansive soils should not be

used for backfilling behind retaining walls.

The walls should be constructed with weepholes near the bottom on five-foot
centers or perforated drain pipe in a gravel envelope at the bottom and behind
the wall. A one-foot zone of clean, granuiar, free-draining material should be

placed behind the wall to within three feet the surface (see Figure 2).

On-site soil may be used for the remainder of the backfill and should be
compacted to 90 percent relative compaction as determined by ASTM Test
Designation D-1557-00. All proposed subterranean walls and other walls where
moisture migration through the walls is undesirable, should be waterproofed and

backdrained.

A concrete-lined swale is recommended to be placed behind retaining walls that
can intercept surface runoff from upslope areas. This surface runoff shall be
transferred to an approved channel via non-erosive drainage devices. The
retaining walls should be provided with a minimum of 12 inches of freeboard for

slough protection.
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Lavel of P Loval or Lavel ar e &/’ Parforaled Pipe

I—
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Firer Fabric
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No. ; 250 ) o place pipe next to cora,
o. 18-13 wrap {abric around pipe and
No. 20 : S15 . i
tuck behind care,
No. 50 -7 ’
Na. 2c0 6-a )

SUBDRAIN OPTIONS FOR CLEAN SAND BACKFILL |

wnn Proper Surtaca

Orainaga \
\

Subdrain Qplion S2:

4* dismaiar parioratad pipa
surrcundad with 1 tL]Itt_ ol
Class 2 fillar malarial per
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Slope or Lavel
e

Ciean sand backtill
having sand equivalent
ol 34 or greater {can be
densidied by waler jetting)

Subérain Qolion SJ:
. 4* diametar parforated pipa
wrapped in lillar [ahric

Subdrain Ootion S1:
13 of Vet 1Y, size
gravel wrapped in liter taorig

/ . ' 2" Min. {seec natesz lar owticy

Level or
Slope 77

Es substituted lor weaphalea. Scraaning such a1 with a filter. [abric should ba provided for waapholes/opan jeinls lo prevem carn

Pige type should be ASTM D1527 Acrylonirile Butadiene Styrene (ABS) SORS or ASTM 01785 Palyvinyl Chlacida plasue (PVC). Sanecule
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+ Fiher labric should ba Mirali 140N, 140NS. Supac 4MNP, Amoca 43543, Trovira 1114, or sapproved aquivalent,

+ All drains should hava a gradiant of | parcant minimum.
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munimum and the nanparlarated portion extending approximataly 1 outside the gravel. Proper zaaling should be provided at e @ipe
insenion anabling '~ater o run lram tha gravel portion inta rathar than outside the pipe. r
* Waterpraafing membrane may ba required lar a specific rataining wall such a3 a stucca ofr basemant wall, i
+ Weephole should be 2 minimum diameter and provided at 25" masimum in length of wall. I exposurcis petmifiad, weephala should ke
located at 1=* above linished grada, H cxposure i3 nal permitted such a1 lor & wall adjacant 10 a sidewalk/curb, 3 pipe under the sicewak -
1o discharge through the curb lace or aquivalent shouid be pravidad. ar lar a basement-type wall, a proper subdrain outlet syatam ihouls
Se pravided. Open vanical masonry jainta {.e.. ema manac lram jaints of lirst caurse above liniahed grade) at 12° maximum intervais may

Note 1! K

Maleriais Ifam antaring tha holea/jainta,

RETAINING WALL BACKFILL AND SUBDRAIN DETAIL
. Figqure No. _Z~
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ADDITIONAL WORK

As stated above, the recommendations presented herein are based on limited subsurface
exploration and laboratory testing. This was due ito time constraints, limited access,
equipment availability, and budget constraints. The recommendations presenied' herein are
intended to pfovide preliminary design criteria for bridge design. : Prior to or. during
construction, addition subsurface exploration, laboratory testing, and engineering analyses
should be considered at each abutment and pier location. Once access for drilling
eduipment is provided, test borings should be excavated in the actual bridge foundation
locations as an alternative, pile excavations should be downhole logged and sampled.
Laborato_ry testing should be performed on representative samples to confirm the

recommendations presented herein.

LIMITATIONS

The findings and recommendations of this report were prepared in accordance with
generally accepted professional geotechnical engineering principles and practice for the
County of Los Angeles at this time. We make no other warranty, either express or implied.
The conclusions and recommendations contained in this report are based on site conditions
disclosed in our subsurface investigation and the referenced reporits. However, soil
conditions can vary significantly between borings and natural outcrops,-therefore, further
refinements of our recommendations contained herein may be necessary due to changes in

the bridge plans.

Since our investigation was based on the site conditions observed, selective laboratory
testing, and engineering analyses, the conclusions and recommendations contained herein
are professional opinions. Further, these opinions have been derived in accordance with

standard engineering practices, and no warranty is expressed or implied.

MDN 8692
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CLOSURE

We appreciate this opportunity to be of continued service to you. If you have any questions
regarding the content of this report or any other aspects of the project, please do not

hesitate to contact us.

P it
relim 3
YF CAL) ‘?%Q‘
Encl: References
Plate 1, Geologic Map
Plate 2, Geologic Cross-Section
Appendix A, Field Exploration and Laboratory Testing
Plates A-1 and A-2, Boring Logs
Plates SH-1, Shear Test Diagram
Appendix B, 1997 UBC Seismic Design Parameters
Appendix C, Pile Capacity Analysis
Plates C-1 through C-6

WAC.LRP.RE

cc: (5) Addressee
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APPENDIX A

FIELD EXPLORATION AND LABORATORY TESTING
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APPENDIX A

FIELD EXPLORATION AND LABORATORY TESTING

Field Exploration

Subsurface conditions were explored by driling two exploratory borings to a maximum
depth of 10 feet at the locations shown on the attached Plate 1. The depth and number of
borings were limited due to access constraints and hard rock. Drilling was observed by one
of our staff and/or project geologists, who continuously logged and classified the soils
encountered by visual examination in accordance with the Unified Soil Classification
System. The borings were excavated using a 24-inch diameter tract-mounted limited
access bucket rig. Ring samples were obtained by driving a ring sampler. Soil samples
were retained in a series of brass rings, each having an inside diameter of 2.36 (6.0
centimeter) and a height of 1.00 inch (2.54 centimeter). The central portion of the samples

was retained in close-fitting, moisture-tight containers for shipment to our laboratory.

Direct Shear Test

Direct shear tests were pérformed in a strain-control type Direct Shear Machine. The rate
of deformation was approximately 0.05 inches per minute. The sample was sheared under
varying confining loads in order to determine the Coulomb shear strength parameters,
cohesion, and angle of internal friction. All samples were tested in an artificially-saturated
condition. The results are plotted on the Shear Test Diagram included with this report as

Plates SH-1.

Moisture-Density

The field moisture content and dry unit weights were determined for each of the undisturbed
ring samples. The data was obtained to determine the in-place densities and moisture of

underlying material. These values are shown on the Boring Logs.

MDN 8692
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Appendix A

Compaction Tests

To determine the compaction character of the on-site soils, compaction testing was
performed in accordance with ASTM Test Designation D-1557-91. The maximum density

and optimum moisture were determined and are summarized below:

B-1 @ 2-4' 'I‘z"rz‘;fggg" Sandy CLAY w/ Rock - 105.0 19.5 © Medium
_ » Orange Brown Clayey fine to coarse '
B-1@10 SAND with Abundant Rock Fragments. 109.0 7.5 Low

Expansion Index Tests

To determine the expansion characteristics of on-site soil material. Expansion Index Tests
were performed in accordance to 1997 Uniform Building Code Standard 18-2. Test results
indicate on-site soil have a low to medium expansion index (see above Compaction Tests).

MDN 8692
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GEOTECHNICAL BORING LOG .

PROJECT NAME Vista Verde Ranch W.0. NO. 5331
DRILLING COMPANY __ Roy Bros. DATE STARTED: 11-4-05 BORING NO.__ B-1
TYPE OF DRILL RIG __ Limited Access LCGGED BY LP SHEET _1 OF _1_
DRILLING METHOD __ Flight Auger HAMMER WEIGHT (LBS) GROUND ELEVATION (FT)
DIAMETER OF HOLE 24 DROP (IN) GW ELEVATION
BORING LOCATION:
Elw |- wE £ | £
= Juw |8 S| 2 =
| ZE |3z GEOTECHNICAL DESCRIPTION i | ig| o
b SF | &e gz | $&| ¢
= =S |5 | &
TOPSOIL/SPILL FiLL
Gray-brown SAND with abundant cobble to 1', dense, dry.
BEDROCK: Puente Formation(Tplv) and Glendora Volcanics (Tgv)
i @ 1-5.5', Gray SANDSTONE conglomerate, abundant cobbile, hard
. cobbleto 1'.
*
i @ 5.5-6.5', Light orange SANDSTONE conglomerate, scattered cobble
to 1', hard, faint bedding E-W/20N conglomerate.
) @ 6.5-9', Gray-brown SANDSTONE conglomerate, abundant cobble to
- 1.5, hard.
) @ 9-10', Dark orange-brown VOLCANICS, very hard, hard drilling from
10 1-10.
ﬂ T.D. 10'. Refusal.
—l No groundwater.
No caving.
_1
151
i
20
25
.
LEGEND SIEVE: GRAIN SIZE ANALYSIS
B3 -Standard MAX: MAXIMUM DRY DENSITY PLATE A-1
— Penetration Test Ds: DIRECT SHEAR
% California Ring e Shelby Tube CONS: CONSOLIDATION . '
Rock Core A4 Water Seepage :;BE;' HYDROMETER ANALYSIS GeoSoils Consultants, Inc
¢ EXPANSION INDEX GEOTECHNICAL * GEOLOGIC = ENVIRONMENT,
B Bux Sample X Groundwater CHEM: CHEMICAL TESTS




GEOTECHNICAL BORING LOG

PROJECT NAME Vista Verde Ranch W.0. NO. 5831
DRILLING COMPANY _ Roy Bros. DATE STARTED: 11-7-05 BORING NO._ B-2
TYPE OF DRILL RIG Limited Access LOGGED BY LP SHEET _1 OF _1
DRILLING METHOD Flight Auger HAMMER WEIGHT (LBS) GROUND ELEVATION (FT)
DIAMETER OF HOLE 24 DROP (IN) GW ELEVATION N
BORING LOCATION:
—_ § 5 o
= | BY | £z GEOTECHNICAL DESCRIPTION BE | &g
o = | e 32| 22| w
T ) m =0 E ~ T
[a] (8} a S
. BEDROCK: Puente Formation (Tplv/Tgv)
. @ 0-3', Gray-brown SANDSTONE conglomerate, hard, cobble to 2.
J T.D. @ 3'. Refusal.
5..
.
|
i
10-
-
i
15-
i
-
N
20
.
251
1
LEGEND SIEVE: GRAIN SIZE ANALYSIS -
B Standard MAX:  MAXIMUM DRY DENSITY PLATE A-Z
- Penetration Test - DS: DIRECT SHEAR
% California Ring Shelby Tube CONS: CONSOLIDATION .
Rock Core A4 Water Seepage :)\(rgzN HYDROMETER ANALYSIS GeoSoils Consultants, In
: EXPANSION INDEX GEOTECHNICAL = GEOLOGIC » ENVIRONMENTA
B suk sampie ¥ Groundwater CHEM: CHEMICAL TESTS : -




Vista Verde

= GeoSoils Consultants, Inc.

Date of Test: 11/05 . . . . .
ate of fest Geotechnical Engineering * Engineering Geology

Sample: B-1 @ 10.0

"PLATE SH-1

Shear Test Diagram
Peak
C(psf): 480 Phi(degrees): 45.0

Reshear
C(psf); 120 Phi (degrees): 45.0

Normal Pressure (ksf)

@ Peak Values O Reshear ValuesJ

3.00 i j

2.50 i

pd
A
74
2.00 -
/]
= O
£ /|
£ ]
S .1 v
= 1.50
:, / l ://L
£ L L
3
%, // /,(
A
4
1.00 e o
A A
7 /C)
»
A A
0.50 £ Z
|
0.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00

Undisturbed Natural Shear-Saturated
Yellow-brown, sandy, clayey SILT, w/ rock fragments.

27.5% Saturated Moisture Content

5831.1



M.J. SCHIFF & ASSOCIATES, INC.

437 West Baseline Rood

Claremont, CA 9171)

TEL (909) 626-0967/ FAX (909) 626-3316

E-mail: mjsa@myjschifficom htip:irwww.mischiff.com

DATE:

ATTENTION:

SUBJECT:

CONMMENTS:

TRANSMITTAL LETTER

November 23, 2005

Mr. Ron Allen

GeoSoils Consultants, Ine.
6634 Valijean Ave.
Van Nuys, CA 91304

Laboratory Test Data
Vista Yerde

Your #5831

MJIS&A #05-1662LAB

Enclosed are the results for the subject project.

Fames T. Keegan

18 Iowd

Laboratory Manager
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SCHIFF ASSOCIATES

Sample ID

Resistivity
as-received
minimum

pH

Electrical
Conductivity

Chemical Analyses

Cations

calcium Ca*”

magnesiom  Mg®

sodium Na'*

Angions

carbonate CO;’"

bicarbonat: HCO, !

chloride ar

sulfate SOf‘
Other Tests

ammonium  NH,"™

nitrate NO; .

sulfide s*

Redox

wwwy schiffassociates.com

Table 1 - Laboratory Tests on Soil Samples

GeoaSuils Consultants
Vista Verde

Yourr #5831, MJS&A #05-1662LAB

16-Noy-05
Boring #1 Boring #1
@3.0' -4.0 @10.0
Units

ohm-cm 33,000 16,000
ohm-cim 1,300 1,600
' 7.4 7.8
mS/em 0.31 0.18
mg/kg 297 148
mg/kg 15 ND
mg/kg ND 27
mglkyg ND ND
" mg/kg 744 458
mg/kg - ' ‘ND ND
mg/ky 115 - 52
meg/kg 104 1.7
mg/kg ND 16.7
qual na na

mVy _ na

aa

Minimurm resistvity per CTM 643, sulfate per CTM 417, and chloride per CT™ 422

Consulting Corrosion Engineers — Since 1959

Electrical conductivity in millisiemens/cm and chemical analysis were made on a 1:5 soil-to-water extract.
mg/lcg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = nat detected
na = nol analyzed

39Pd

43) West Baseline Road - Claremont, CA 91711
Phone: 909.6246.0947 - Fax: 909.626.3314

SILVYIO0SSY 44IHOS

9TEEIZIREA

PG IIT

Page 1 of 1
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APPENDIX B

1997 UBC SEISMIC DESIGN PARAMETERS
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APPENDIX B

1997 UBC SEISMIC DESIGN PARAMETERS

UBCSEIS

The UBCSEIS program was written by Thomas F. Blake to read a fault-data file and
compute the distances between a site and each of the faults in that data file. Then, using
those distances, the program selects the corresponding Uniform Building Code seismic

coefficients and constructs a design response spectrum.

UBCSEIS, a computer program for the estimation of Uniform Building Code seismic design
coefficients from a California fault-data file, performs fault searches using a modified version
of the fault-data file for the State of California that was recently compiled by the California
Division of Mines and Geology (CDMG). Most of the original fault data are available from

CDMG through their web site at:

http://www.consrv.ca.gov/dmg/shezp/fitindex.htmi

UBCSEIS — GENERAL PROCEDURES

The program searches the fault-data file to compute the distances to nearby faults.

2. For each fault, the distance between the fault and the site is computed. As specified
by the Uniform Building Code, the closest distance between the site and the surface
projection of the fault plane is used. Note that' the down-dip fault coordinates should
be limited so that the fault plane does not project below a depth of 10 km to be
consistent with the Uniform Building Code.

3. After computing the site-to-fault distances, the program selects the closest Type A,

-

Type B, and Type C faults.
4. The corresponding Na, Nv, Ca, and Cv coefficients for each Type A, Type B, and

Type C fault types.
5. In order to construct a design spectrum, the Ts and To coefficients are computed in

conjunction with the largest of the Na, Nv, Ca, and Cv coefficients.

MDN 8692
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k] w*
* UBCSEIS *
x* *
* Version 1.03 *
* x*
AKX EEE N ANRN R R Tk hkhhix

COMPUTATION OF 1597
UNIFORM BUILDING CODE
SEISMIC DESIGN PARAMETERS

JOB NUMBER: WO 5831 DATE: 12-14-2005
JOB NAME: VISTA VERDE-SAN
FAULT-DATA-FILE NAME: CDMGUBCR.DAT

SITE COORDINATES:
SITE LATITUDE: 34.0915

SITE LONGITUDE: 117.8199
UBC SEISMIC ZONE: 0.4
UBC SOIL PROFILE TYPE: SB
NEAREST TYPE A FAULT:

NAME: CUCAMONGA

DISTANCE: 9.2 km
NEAREST TYPE B FAULT:

NAME: SAN JOSE

DISTANCE: 0.2 Kkm
NEAREST TYPE C FAULT:

NAME: 0000000CCOOO0000000C000000000000

DISTANCE: 99999.0 km

SELECTED UBC SEISMIC COEFFICIENTS:

Na: 1.3
Nv: 1.6
Ca: 0.52
Cv: 0.64

Ts: 0.492
To: 0.098

EEARE R RS RS SS el EE A s R AR SRR Rt R AR R E YRR SR
* CAUTION: The digitized data points used to model faults are

* limited in number and have been digitized from small-
* scale maps (e.g., 1:750,000 scale). Consequently,

* the estimated fault-site-distances may be in error by
* several kilometers. Therefore, it is important that
* the distances be carefully checked for accuracy and

a
L

adjusted as needed, before they are used in design.

*
*
*
*
*
*
**i****;*t*i****itiit*****tit#***t*i****t**i’f*iittttttttf*t**it***



Page 1
APPROX. |SOURCE | MAX. SLIP FAULT
ABEREVIATED DISTANCE| TYPE MAG RATE TYPE
FAULT NAME (km) (A,B,C)| (Mw) (mm/yx) | (SS,DS,BT)
SAN JOSE 0.2 B 6.5 0.50 Ds
SIERRA MADRE (Central) 4.5 B 7.0 3.00 Ds
CUCAMONGA 5.2 A 7.0 5.00 DS
CHINO-CENTRAL AVE. (Elsinore) 9.3 B 6.7 1.00 DS
CLAMSHELL-SAWPIT 15.7 B 6.5 0.50 DS
ELSINORE-WHITTIER -~ 17:9 B 6.8 2.50 58 -
RAYMOND 18.0 B 6.5 0.50 DS
VERDUGO 28.2 B 6.7 Q.50 DS
ELSINORE-GLEN IVY 31.3 B 6.8 5.00 ss
SAM JACINTO-SAN BERNARDING 331.4 B 6.7 12.00 ss
SAN ANDREAS - 1857 Rupture 33.8 A 7.8 34.00 8s
SAN ANDREAS - Southern 36.0 B 7.4 24.00 ss
HOLLYWOOD 37.9 B 6.5 1.00 DS
CLEGHORN 40.9 B 6.5 3.00 58
NEWPORT-INGLEWOOD (L.A.Basin) 44.7 B 6.9 1.00 38
SIERRA MADRE (San Fernando} 48.3 B 6.7 2.00 DS
SAN GABRIEL 49.3 B 7.0 1.00 ss
SANTA MONICA 54.2 B 6.6 1.00 DS
SAN JACINTO-SAN JACINTC VALLEY 54.3 B 6.9 12.00 ss
NORTH FRONTAL FAULT ZONE (West) 55.1 B 7.0 1.00 DS
PALOS VERDES 55.3 B 7.1 3.00 ss
NEWPORT - INGLEWOOD (Offshore) 56.3 B 6.9 1.50 ss
MALIBU COAST 65.5 B 6.7 0.30 DS
ELSINORE~TEMECULA 66.1 B 6.8 5.00 ss
SANTA SUSANA 67.3 B 6.6 5.00 DS’
HOLSER 75.9 B 6.5 0.40 DS
ANACAPA-DUME 81.4 B 7.3 3.00 DS
HELENDALE - S. LOCKHARDT 85.3 B 7.1 0.60 ss
OAK RIDGE (Onshore) 88.7 B 6.9 4.00 ‘DS
SAN JACINTO-ANZA 91.9 A 7.2 12.00 ss
CORONADO BANK 92.0 B 7.4 3.00 ss
SIMI-SANTA ROSA 92.8 B 6.7 1.00 DS
SAN CAYETANO 94.8 B 6.8 6.00 DS
NORTH FRONTAL FAULT ZONE (East) %4.8 B 6.7 0.50 DS
PINTO MOUNTAIN 101.1 B 7.0 2.50 ss
ELSINORE-JULIAN 108.8 A 7.1 5.00 ss
LENWOOD-LOCKHART-OLD WOMAN SPRGS 109.7 B 7.3 0.60 55
SANTA YNEZ (East) 112.8 B 7.0 2.00 ss
ROSE CANYON 112.9 B 6.9 1.50 ss
JOHNSON VALLEY (Northern) 115.5 B 6.7 0.60 ss
GARLOCK (West) 117.3 A 7.1 6.00 33
LANDERS 118.5 B 7.3 0.60 ss
GRAVEL HILLS - HARPER LAKE 118.8 B 6.9 0.60 ss
VENTURA -~ PITAS POINT 124.9 B 6.8 1.00 DS
BLACKWATER 127.4 B 6.9 0.60 ss
FLEITO THRUST 127.6 B 6.8 2.00 DS




Page 2
APPROX. | SOURCE | MAX. SLIP FAULT
ABBREVIATED DISTANCE| TYPE MAG. RATE TYPE
FAULT NAME (Yem) (A,B,C)| (Mw) (mm/yr) |{{SS,DS,BT)
EMERSON So. - COPPER MTN. 127.8 B 6.9 0.60 ss
CALICO - HIDALGO 129.5 B 7.1 0.60 ss
BURNT MTN. 130.3 B 6.5 0.60 8s.
M.RIDGE-ARROYC PARIDA-SANTA ANA 130.9 B 6.7 0.40 DS
EUREKA PEBAK 131.4 B 6.5 0.60 ss
GARLOCK {East) o B N e T- 90 ) AT Ty 7.06 [ S8
BIG PINE 136.1 B 6.7 0.80 ss
RED MOUNTAIN 138.8 B 6.8 2.00 DS
SAN JACINTO-COYOTE CREEK 139.9 B 6.8 4.00 ss
WHITE WOLF 143.5 B 7.2 2.00 | DS
PISGAH-BULLION MTN.-MESQUITE LK 146.0 B 7.1 0.60 ss
EARTHQUAKE VALLEY 152.4 B 6.5 2.00 Ss
SANTA CRUZ ISLAND 156.5 B 5.8 1.00 D8
So. SIERRA NEVADA 159.8 B 7.1 0.10 Ds
LITTLE LAKE 169.5 B 6.7 0.70 ss
SANTA YNEZ (West) 172.6 B 6.9 2.00 3s
SAN JACINTO - BORREGO 179.6 B 6.6 4.00 ss
TANK CANYON 180.1 B 6.5 1.00 DS
ELSINORE-COYOTE MOUNTAIN - 183.6 B 6.8 4.00 ss
PANAMINT VALLEY 189.1 B 7.2 2.50 38
OWL LAKE 189.5 B 6.5 2.00 ss
SANTA ROSA ISLAND 192.3 B 6.9 1.00 Ds
BRAWLEY SEISMIC ZONE 211.5 B 6.5 25.00 ss
DEATH VALLEY (South} 213.0 B 6.9 4.00 ss
SUPERSTITION MTN. (San Jacinto) 213.2 B 6.6 5.00 ss
LOS ALAMOS-W. BASELINE 215.2 B 6.8 g.70 DS
ELMORE RANCH 216.1 B 6.6 1.00 ss
SUPERSTITION HILLS (San Jacinto) 218.4 B 6.6 4.00 ss
SAN JUAN 229.5 B 7.8 i.00 ss
LIONS HEAD 232.4 B 6.6 0.02 DS
OWENS VALLEY 233.9 B 7.6 1.50 ss
BELSTNORE-LAGUNA SALADA 234.4 B 7.0 3.50 38
SAN LUIS RANGE (S. Margin) 236.8 B 7.0 0.20 DS
DEATH VALLEY {Graben) 237.5 B 6.9 4.00 DS
IMPERIAL 245.0 A 7.0 20.00 ss
CASMALIA (Orcutt Frontal Fault) 248.4 B 6.5 0.25 bs
LOS 0S0S 266.2 B 6.8 0.50 DS
HUNTER MTN. - SALINE VALLEY 267.5 B 7.0 2.50 ss
INDEPENDENCE 269.2 B 6.9 0.20 DS
HOSGRI 278.1 B 7.3 2.50 ss
RINCONADA 282.2 B 7.3 1.00 ss
DEATH VALLEY (Northern) 286.4 A 7.2 5.00 ss
BIRCH CREEK 324.3 B 6.5 0.70 DS
SAN ANDREAS (Creeping) 329.9 B 5.0 34.00 38
WHITE MOUNTAINS . 330.1 B 7.1 1.00 ss
DEEP SPRINGS 349.7 B 6.6 0.80 DS
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APPROX. | SOURCE MAX. SLIP FAULT
ABBREVIATED DISTANCE| TYPE MBG. RATE TYPE
FAULT NAME (km) (A,B,C) (Mw) (mm/yr) | (8S,DS,BT)
ROUND VALLEY (E. of S.N.Mtns.) 358.2 B 6.8 1.00 DS
DEATH VALLEY (N. of Cucamongo) 358.5 A 7.0 5.00 88
FISH SLOUGH 367.3 B 6.6 0.20 DS
HILTON CREEK 384.0 B 6.7 2.50 DS
HARTLEY SPRINGS eema. | 407.8 B | 6.6 .0:50 | _ DS
ORTIGALITA N ’ 410.7 B 6.9 1.00 S8
CALAVERAS (So.of Calaveras Res) 418.4 B 8.2 15.00 ss
MONTEREY BAY - TULARCITOS 424.9 B 7.1 0.50 Ds
PALO COLORADO - SUR 428.9 B 7.0 3.00 Ss
QUIEN SABE 430.9 B 6.5 1.00 Ss
MONQ LAKE 443 .4 B 6.6 2.50 Ds
ZAYANTE-VERGELES 450.3 B 6.8 0.10 ss
SARGENT 455.1 B 6.8 3.00 =15
SAN ANDREAS (1906) 455.6 A 7.9 24.00 Ss
ROBINSON CREEK 474.4 B 6.5 3.50 s
SAN GREGORIO 499.6 A 7.3 5.00 sSs
GREENVILLE 502.2 B 6.9 2.00 Ss
HAYWARD (SE Extension) 504.1 B 6.5 3.00 8S
MONTE VISTA - SHANNON 505.1 B 6.5 0.40 DS
ANTELOPE VALLEY 514.5 B 6.7 0.80 DS
HAYWARD (Total Length) 523.3 A 7.2 9.00 ss
CALAVERAS (No.of Calaveras Res) 523.3 B 6.8 6.00 sSs
GENOA 539.4 B 6.9 1.00 DS
CONCORD - GREEN VALLEY 569.8 B 6.9 6.00 SS
RODGERS CREEK 608.8 A 7.0 S.00 ss
WEST NAPA . 609.2 B 6.5 1.00 sSs
PCINT REYES 629.8 B 6.8 0.30 DS
HUNTING CREEK - BERRYESSA 630.7 B 6.9 a.00 Ss
MAACAMA {South) 670.8 B 6.9 9.00 88
COLLAYOMI 687.1 B 6.5 Q.60 sSs
BARTLETT SPRINGS 689.9 A 7.1 6.00 8s
MAACAMA (Central) 712.3 A 7-1 3.00 sSs
MAACAMA (North) . 771.1 A 7.1 9.00 =15
ROUND VALLEY (N. S.F.Bay) 776.3 B 6.8 §.00 sS
BATTLE CREEK 798.0 B 6.5 0.50 Ds
LAKE MOUNTAIN B34.6 B 6.7 6.00 sS
GARBERVILLE-BRICELAND 852.0 B 6.9 5.00 sSs
MENDOCINO FAULT ZONE 908.7 A 7.4 35.00 DS
LITTLE SALMON (Onshore) 914.3 A 7.0 5.00 DS
MAD RIVER 916.5 B 7.1 a.70 DS
CASCADIA SUBDUCTION ZONE 922.7 A 8.3 35.00 DS
McKINLEYVILLE 927.1 B 7.0 0.60 DS
TRINIDAD 928.6 B 7.3 2.50 DS
FICKLE HILL 929.2 B 6.9 0.60 DS
TABLE BLUFF 935.0 B 7.0 Q.60 DS
LITTLE SALMON (Offshore) 948.2 B 7.1 1.00 DS
BIG LAGOON - BALD MTN.FLT.ZONE 965.1 B 7.3 0.50 DS
t**w**itiitt****i*iiti*ﬂ-‘*
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