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LETTER OF TRANSMITTAL

City of San Clemente

Sandy Norman, Engineering Technician
Phone: (949) 361-6144 Fax: (949) 366-4741

To: David Petler Date: March 30, 2004
1519 Calle Valle Subject: 606 E. Ave San Juan
San Clemente, CA 92672 Geotechnical Review
(949) 492-3735 Project No.: 04-14

VIA FACSIMILE: (949) 492-1891 Account No.: 001-414-43535

The Following Items Are Transmitted Herewith:

1 | Copy of Summary Sheet and Report Review Checklist by Dr. Peter Borella dated March 28,
2004 pertaining to “Preliminary Geotechnical Investigation of Distressed Property, 606 E.
Avenida San Juan, February 25, 2002” by Peter & Associates, Inc.

The Above Are Submitted:

At Your Request X | For Revision

For Your Review X | For Action

For Your Approval For Your Information

For Signature For Your Files
Remarks:

Please read all of Dr. Borella's comments and return 3 coples of corrections/revisions to
Sandy Norman at the City of San Clemente, Engineering Division. If you have any questions,
please contact Dr. Borella at (949) 494-3566.

Ce: Geofile #04-14
Jeanette Schotanus

910 Calle Negocio, Suite 100, San Clemente, CA 92673



Summary Sheet San Clemente Geotechnical Review

Date: March 28, 2004

Job No. 04-14

Report accepted

Report needs revision and/or additional information X

Additional geotechnical study will be needed along with a complete suite of stability analyses.
The observed distress may be associated with a larger scale land movement rather than that
suggested by this limited survey.

See review comments.



Date March 28, 2004 Job No:04-14

City of San Clemente

Report Review Checklist

Geotechnical Report
Report by:
Peter and Associates, Inc.
(Firm's name)
Lan N. Pham, Director G.E. 686
(Signed by) (Registration, Certification)

2. Title of report(s)
Preliminary Geotechnical Investigation of Distressed Residential Property, 606 E.
Avenida San Juan, San Clemente, California, JN 01G1474, February 25, 2002.

Updated letter regarding Geotechnical Acceptance of Our Preliminary Geotechnical
Investigation Report Dated Feb. 25, 2002 as Updated Report for Repair of Distressed
Residential Structure, 606 E. Avenida San Juan, dated March 16, 2004.

One copy of Foundation Stabilization Plans by Peter and Associates, dated 12/1/03
3. Purpose of report:

_ Geotechnical investigation and Recommendations for Stabilization of
highly distressed home.

4. Accepted for review? Yes X No
If no, why?
5. Adequate index/base maps? Yes No X If no, what is needed?

Please provide a copy of the original grading map for the site and area.
6. Is the General Scope of report adequate?

Yes No X If no, what is wrong?

A major investigation for this lot and surrounded area is recommended. The residence
is highly distressed and is tilted. Further research of the area, addition borings and mapping
by the C.E.G. of record along with aerial photographic interpretation will be needed to insure
hthat this is not a developing landslide and does not encompass a larger area then just this one

ome.
7. Adequate geotechnical map? Yes No X If no, what is

wrong?

The areas of cracking and tilting are to be placed on the map to show if
the separations are continuous and extend beyond the property limits. Other
distress in the area has been sited with only a pipe and board temporary fix.

Also place all geology, bedding orientation, fracture patterns, depth of fill, etc. on
the map. The location of new deep borings, etc. An accurately surveyed
topographic map showing all contours on the lot and adjacent areas will be
needed to evaluate slope stability.
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8. Adequate cross sections? Yes No X If no, explain.
Additional cross sections based on deep borings will be needed on the lot.
Borings to at least the bottom of the street (60 feet plus) will be needed to insure that a
larger landslide does not exist. If adverse conditions are encountered then at least three

borings will be needed to define a plane of weakness. The proposed remediation will
add weight to the upper portions of the slope and if the designed caissons do not
penetrate potential slide surfaces and provide sufficient vertical and lateral support then
the remediation will fail. This investigation is to be performed under the supervision
of the CEG. of record. Who is BLR? No bedding orientations, joint patterns etc. were
observed or measured. Munson only logged 6-inch borings.
9, Any internal inconsistencies between maps, logs and

cross sections? Yes X No If yes, explain.

Insufficient data has been presented to evaluate the conditions on the slope.
10.  Is laboratory work adequate and appropriate?

Yes No X If no, explain.

Additional analysis will most likely be needed to evaluate slope stability.
11 Is analysis of data appropriate and correct?

Yes No X If no, explain.

A complete suite of stability analyses will be needed to the bottom of the
slopes both in the direction of the 60-foot high slope and the 30-foot high slope.
Multiple slide surface should be analyzed. Most likely back calculations will be
needed to determine the shear values present on the slope as the factor of safety
of the slope is less than one. Based on this information what additional lateral
forces will be needed to be added to the caisson grade beam system to achieve
acceptable factors of safety of 1.5 static and 1.1 pseudostatic.

12.  Are conclusions reached and recommendations made appropriate and
correct? Yes No X If no, explain.

To be evaluated in the response
13.  Are reports approved (accepted) as adequate?

Yes No X If no, explain.

See comments above and below
14. Miscellaneous comments and questions:

1. Please review the final grading and foundations plans. Insuring that your
recommendations are included. Please sign and stamp the plans after your
acceptance.

2. The C.E.G. of record is to sign all geotechnical reports and plans.
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Please feel free to contact me. Perhaps a meeting should be arranged to address this
property.

REVIEWED BY: Borella Geology Inc.
(Firm's name)

900 North Coast Highway

(Address)

Laguna Beach, California, 92651
(City, State, zip)

949-494-3566 -
(Aﬁtﬂ:" and %p n 5{\ extension)

(Signature of Reviewer)
CEG. #1394
(Registration and certification number)

REFERENCES:
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Engineers, Geologists, Surveyors, Inc. 1519 Calle Valle = San Clemente, CA 92672
Civil, Municipal, Mining (949) 492-3735 « Fax (949) 492-1891]
Geological, Foundations Toll Free: (888) 590-3735

E-mail: PeterAssoc@AQOL.com

February 25, 2002 &

Mrs. Jeannette Schotanus
606 E. Avenida San Juan
San Clemente, CA 92672

SUBJECT: Preliminary Geotechnical Investigation of Distressed Residential Property, 606 E.
Avenida San Juan, San Clemente, California
IN01G1474

Dear Mrs. Schotanus:

In accordance with your authorization, Peter and Associates, Inc. performed a preliminary
geotechnical investigation of the residential property located at 606 E. Avenida San Juan, San
Clemente, California. J

The purpose of our investigation was to assess the existing geotechnical conditions at the site in
order to find the cause, or causes, of the distress, and to provide preliminary geotechnical
recommendations for repair of the distressed structure.

Our investigation generally consisted of: research and review of previous data pertinent to the
site; reconnaissance to evaluate existing surface conditions at the property; exploratory borings;
laboratory testing of selected undisturbed drive ring and bulk samples; and engineering analysis
and evaluation of all relevant data to develop our conclusions and recommendations.

This report summarizes the investigation findings, and provides our conclusions and
recommendations within the limitation of the authorized scope of work.

Site Location and Description

The subject site is Lot 1 of Tract 3981, located on the upper portion of East Avenida San Juan
near (east of) Avenida Salvador in the southeast portion of San Clemente. Refer to the attached
street index map.

The property comprises a graded pad with a 60+ ft. high descending 1.5H:1V slope at the rear
(westerly) and a 30+ ft. high descending 1.5H:1V slope on the north side. A 13% ft. high
ascending side yard slope exists on the south side of the lot.




The existing residence consists of a one-story wood-framed structure with an attached two-car
garage supported by shallow footings and slabs-on-grad.

Exterior concrete slabs and a covered patio exist in the rear yard. An existing 2.5+ ft. high block
wall is located along the top of the rear descending slope. The rear slope is currently covered
with thick, healthy, deep-rooted acacia.

Summary of Distress

In general, distress noted in the structure consist of cracks/separations on house walls and interior
and exterior concrete slabs-on-grade. Old and re-opened patched cracks were noted. Cracking
and tilting of the block wall located along the top of the rear descending slope was observed. The
columns supporting the patio cover tilt. The structure is separating from it’s brick chimney by as
much as l-in. at it’s worst section. :

Cracking, tilting, lateral movement of concrete sidewalk along the northerly side yard above the
top of the northerly descending slope was noted.

The most severe observed distress was a 4+ wide separation between the rear house wall and the
rear exterior concrete slabs with a deep crack into the underlying earth materials.

Subgrade Exploration and Laboratory Testing

Two (2) test holes were drilled at the site using a2 mini-drill rig equipped with 24-in. diameter
bucket auger. The approximate locations of the drilled test holes are depicted on the
Geotechnical Map; the geotechnical logs of the drilled holes are included in Appendix B.

As the borings were advanced, relatively undisturbed soil samples were secured using a steel tube
sampler lined with 1-inch high, thin-wall brass rings. The sampler was driven into undisturbed
earth materials by using a standard 140 Ib. steel hammer freely dropped 30-in. The blow counts
are included on the geotechnical boring logs.

Laboratory testing consisting of moisture content and dry density, pocket penetrometer, and direct
shear was performed in general accordance with ASTM and/or UBC test methods on selected
samples to obtain engineering characteristics of the underlying earth materials. The test methods
are resulls are included in Appendix C, with the exception of the field moisture content, in-situ
dry densities, and pocket penetrometer readings of the undisturbed ring samples, which are
included on the geotechnical boring logs. A soluble sulfate content test was performed by Del
Mar Analytical; the test results are also included in Appendix C.

Site Geotechnical Conditions

In general, the subjéect residential structure is underlain by compacted fill materials which were
placed in 1963+ during the rough grading of Tract 3981. The compacted fill generally consisted
of silty clay. Beneath the existing fill was Capistrano Formation clayey siltstone bedrock. The
bedrock was encountered in our rear yard boring B-12 at approximately 14 feet below the
existing ground surface and in the front yard boring B-1 at approximately 10 feet. Some seepage, -
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but no free-standing ground water level was encountered in our borings. The clayey siltstone
bedrock materials have very high moisture contents varying from approximately 25% to 33%.
The fill materials have a relatively lower moisture content of approximately 11 to 17% in Boring
B-1, and 26-27% in Boring B-2. |

Unoxidized bedrock was encountered at 38 1/2+ fi. in Boring 1, and at 35+ ft. in Boring 2.

According to Reference 1 (Figure 1), the bedrock strata dips gently southeast {e.g., 2 to 17
degrees). Relative to the terrain, it is generally neutral to the natural terrain and cut slope portion,
and thercfore, is considered favorable for gross bedrock stability. '

- Siope Stability

Based on the previous data, the upper portion of the rear slope was a fill, and the bottom portion
of the rear slope was a cut. (See Cross Section A-A’) Surficial failure occurred previously (in
1982) on the adjacent rear slope of the southerly neighboring property (Lot 2), which has similar
fill over cut slope conditions (but not on the subject rear slope of Lot 1). The surficial failure of
the southerly neighboring rear slope was previously repaired by installing a revetment system of
twelve level rows of pipes and boards.

The rear slope is currently covered with healthy, thick, deep-rooted acacia. No evidence of
surficial failure was observed.

We believe the rear slope at the site is subject to creep, an imperceptibly slow, downslope
movement of the surface and near slope face earth materials (on sloping terrain under the
perpetual force of gravity), and slope creep has contributed to the observed distress at the site. -
Note that per Mrs. Jeanette Schotanus, when she bought the property in 1968, only hairline cracks
were observed on the interior concrete slabs (when the carpet was removed for replacement) but
nol the currently observed severe distress.

Conclusions and Recommendations

The observed distress at the subject site was primarily due to settlement of the underlying existing
fill caused by infiltration of water into the soils. Soil expansion/heaving has also contributed to
some distress. Slope creep has also caused lateral movement of the objects located within the
creep-affected zone near the top of the descending slopes, including rear patio slabs, rear patio
cover columns, rear fence wall, and northerly sidewalk concrete slabs, etc.

Proper improvement and maintenance of surface drainage to reduce the potential surface water -
entering the underlying soils would reduce (but not totally stop) the potential for additional
distress.

To prevent the potential for additional distress in the future, existing objects should be
underpinned with a caisson and grade beam system,

Existing distressed slabs-on-grade can be removed and replaced with structural slabs, which can
be connected to the caissons ad grade beam system.

Peter and Associates #1519 Calle Valle « San Clemente, CA 92672 + (949) 492-3735 « Fax (949) 492-1891



Underpinning the Residential Structure

A caisson and grade beam system can be installed to underpin the existing residential structure.
(Note: It is not necessary, but the existing fill materials underlying the residential structm-e can
also be additionally densified by compaction grouting.)

Caissons

Caissons should be at least 24-inches in diameter and should be embedded through the
existing fill into the underlying competent bedrock a minimum depth equal to the
thickness of the existing fill. The estimated depths of competent bedrock vary from
approximately 14-ft. along the rear (westerly) wall to 13 fi. along the northerly side
wall, and 101 f. in the front area of the house.

Caissons should be installed to support the perimeter walls and interior walls of the
house. Locations and depths of caissons must be properly determined by a qualified .
civil/structural engineer in consultation with the project geotechnical engineer. Final
structural design of caissons and grade-beams/haunches should be geotechnically
reviewed by the geotechnical engineer and/or the city engineer prior to construction.

For vertical support of a caisson, skin friction value of 1000 psf of bonding area between
caisson and swrrounding competent bedrock may be used. (The existing fill materials
above the bedrock contact should be conservatively excluded from the friction resistance
calculations.} A passive. resistance value of 400 psf, with the maximum value of 4,000
psf, may be used for the competent bedrock materials. (Again, the existing fill materials
should be excluded from the passive resistance calculations).

A friction coefficient of 0.25 may be used at the concrete and soil interface.

A soil unit weight of 120 pcf can be used. An allowable bearing pressure of 1,000 psf can
be conservatively used for a shallow footing/grade beam/haunch, if any.

In addition, for caissons to be located within the potential creep affected zone near the
descending slopes, a lateral creep force of 1,000 pounds per foot of depth for the creep
affected zone should be used for structural design calculations. The thickness of the
creep-affected zone can be [conservatively] assumed to be the thickness of the existing
fill, approximately 15-ft. for the northerly side, and 16-ft. for the rear. The lateral creep
force should also be conservatively used for other caissons located far from the slope
(with the creep/fill thickness of 10+ ft.).

Interior Slabs-on-Grade

Cracked interior slab portions, or the whole slabs, can be removed and replaced with new
ones. New slabs-on-grade should be fully 5-inches thick (actual), be reinforced with #3
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rebars at 12-inches on centers, each way, and be placed at mid-height of the slab. The
slabs may be tied to the footings/grade beams/caissons as directed by the structural
engineer (such as with dowels consisting of #3 rebars placed at maximum 24-inches on
centers in the footings and bent 3 feet into the slabs).

New slabs should be underlain by 6-inches of clean sand or crushed rock. For moisture
sensitive floor areas, the slabs should also be underlain by a 10-mil polyethylene moisture
barrier (such as a Visqueen) sandwiched between a 2-inch thick clean sand [or crushed
rock] layer above and a 4-inch thick clean sand [or crushed rock] layer below. The
moisture barrier should be properly lapped and sealed at joints and around any
breaks such as openings for utility conduits.

The existing underlying soils are anticipated to have high moisture contents. Therefore,
pre-saturation of the slab subgrade earth materials is probably not required. However,
this will be determined by the geotechnical engmeer based on the exposed conditions
after completion of excavations.

Other Recommendations for Reducing Slab Cracking

While not a geotechnical issue, the potential for slab cracking may also be reduced by
careful control of water/cement ratio and slump of concrete. The contractor should take
appropriate curing precautions during the pouring of concrete in hot weather to reduce
cracking of slabs.

A slip sheet (or equivalent) can be utilized if grouted tile, marble tile, or other crack-
sensitive floor covering is planned directly on concrete slabs.

Exterior Concrete Flatwork

Because of expansive soil forces, exterior concrete flatwork has the potential for cracking
and/or heaving. To reduce the potential for excessive cracking and/or heaving, concrete
slab should be a minimum of 4-inches thick and should be provided with construction or
weakened plane joints at frequent intervals (e.g., every 6-feet or less), as well as a
minimum 4-inch thick layer of crushed rock, gravel, or clean sand. Pre-saturation of the
slab subgrade, to a minimum of 140 percent of the optimum moisture content, to a
minimum depth of 24-inches should be considered. Reinforcing the slabs with #3 bars at
18-inches on centers, both directions, at slab mid-height, should also be considered.

Deepening the edges of concrete slabs (such as to 18-inches below the adjacent grade)

should also be considered to reduce lateral migration of soil moisture into the slab
~ subgrade.
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For slab portions located within the slope creep affected zone, special structural designs,
such as structurally connecting with caissons/footings and/or additional deepening the
edge of the slab to 3-4 ft. deep, should be considered to reduce the potential adverse creep
effects.

Cement Type for Concrete in Contact with Earth Materials

Test data indicate the on-site earth materials have a negligible water soluble sulfate
content; therefore, per 1997 UBC, Type V cement with a maximum water/cement ratio
of 0.45 and a minimum concrete strength . of 4,500 psi is not required. Type II cement
with a lower concrete strength to be designed by the structural engineer can be used for
concrete in contact with on-site earth materials.

Option: Caissons Supporting Rear Fence Wall

The existing rear fence wall can be removed and replaced with a new one to be supported
by a grade beam and caisson system. For areas near the house walls, the caissons to
support the house walls can be used to support the fence wall by using an extended
haunch. The location of the caissons will be determined by the project civil/structural
engineer in consultation with the geotechnical engineer.

The above recommended geotechnical criteria can be utilized for caisson design. The
thickness of the creep-affected zone can be conservatively assumed to be the thickness of
the existing fill materials at the caisson locations, approximately 15-ft. for the northerly
side yard and 16-ft. for the rear side yard. '

Faulting and Seismicity

The subject site is located within Seismic Zone Factor 4, in Southern California, which is
a tectonically active area; therefore the owner(s) of this property should be aware of the
seismic risks. ’

The type and magnitude of seismic hazards affecting a site are dependent on the distance
to causative faults, the intensity and magnitude of the seismic event, and ground
conditions. The seismic hazard may be primary, such as surface rupture and/or ground
shaking; or secondary, such as liquefaction and/or ground lurching.

No active faults are known to exist along, or to cross, the site. Therefore, the probability
of primary surface rupture or deformation at the site is considered very low.

The Newport-Inglewood Structural Zone (NISZ) is located approximately 7 kilometers

from the site. This fault is considered to be a major active fault capable of generating
significant ground-shaking at the site in the event of a future earthquake,
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In summary, this property is not subject to any special seismic hazard as compared to
other nearby properties in similar geologic environments. It is not designated as a special
studies zone under the Alquist-Priolo Special Studies Act. A design in accordance with
the applicable Uniform Building Code and seismic design parameters published by the
Structural Engineers Association of California is anticipated to satisfactorily mitigate
potential effects of ground shaking. The following data are considered applicable using
the 1998 CDMG Published Data Sources and the applicable tables in 1997 UBC:

The subject site is located within Seismic Zone Factor 4; Z = (0.4

Closest known seismic source type = The Newport-Inglewood Fault = B fault
Proximity to source = 7 km

Soil profile type = Sp

Near source effect factors:
Na = 1.0
Nyv=1.12

Seismic co-efficients:
Ca=0.44 Np=0.44
Cv=0.64 Ny=0.7168

Liquefaction

Liquefaction is the phenomenon where the buildup of excess pore pressures in saturated,
loose, predominantly granular (sandy) soils by seismic agitation results in a temporary
“quick” or “liquefied” condition. Loose granular soils do not exist at this site (site is
underlain by clayey materials); therefore, liquefaction potential is considered low for the
site terrain.

The potential for other secondary seismic effects, such as seiche or dynamic settlement, is
considered nil and very low, respectively

Surface Drainage and Maintenance

In general, the yard areas of the site should be re-graded to ensure surface water flows
away from all improvement structures and into a drainage system for outletting. No
drainage runoff should be directed onto adjacent properties, and no runoff from graded
surfaces should be directed onto descending slopes.

If the existing exterior concrete slabs are not to be totally removed and replaced with new

ones, cracks/separations on exterior slabs should be properly sealed/repaired and
maintained.
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We recommend the use of area drains, with sufficient inlet grates, to facilitate surface
drainage.

Roof gutters and downspouts should be, checked and repaired as needed, to direct all roof
drainage to a non-erodable finish surface. Downspouts should be directly connected to a
drain pipe system for outletting. Roof drains, gutters and downspouts should be
maintained to function, as intended.

Area drains, graded berms and swales, if any, are designed to carry surface water from
pad areas, and should not be blocked or destroyed.

Subdrain outlets, if any, should be maintained to prevent burial or other blockage.

Irrigation of yard landscaping should be applied as short duration watering at minimal
rates required for support of plant life.

Water should not be allowed to pond anywhere at the site (i.e., no undermined
depressions allowed!).

The property should be frequently monitored for uncontrolied water, such as leaky sewer,
water, domestic, irrigation, or drainpipes, and any identified source should be repaired
(and maintained).

It is emphasized that proper drainage of the lot be provided and maintained in
order to reduce the potential for surface water infiltrating the underlying soil, which
may cause additional earth movement and additional structural distress.

Slope Maintenance

The adjacent descending slopes should be continued to be properly maintained to reduce
the potential of slope creep. Bare areas on the slope face should be properly replanted
with deep-rooted ground cover plants. -

Geotechnical Observation and Testing During Repair Construction

It is recommended that geotechnical observations and/or testing be performed by the
geotechnical consultant at the following stages:

1. During caisson drilling to verify the adequacy of underlying earth
materials.

2. During compaction grouting application, if any.

3. After excavation for shallow footings/grade beams/haunches and slabs, if
any, to verify the adequacy of underlying materials.
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4. After pre-saturation of slab subgrade earth materials, if any, prior to
pouring concrete.
5. When/if any unusual geotechnical conditions are encountered.

Geotechnical Impact on Neighboring Properties

Adverse geotechnical impact of the proposed repair on neighboring properties is
considered insignificant, provided the recommendations in this report are properly
implemented.

Closure

The findings, conclusions and recommendations of this report are based on information
as derived or interpreted from our limited investigation. Although not anticipated, our
recommendations (which are considered preliminary) are subject to revision if
geotechnical conditions exposed during construction significantly differ from our
preliminary findings and interpretations.

Our recommendations are considered minimum and may be superseded by more
restrictive requirements of the design engineer, building codes, or governing agencies.

The following are attached and complete our report:

Appendix A - References

Appendix B - Geotechnical Boring Logs (of Lot 1 & Lot 2)

Appendix C - Laboratory Test Methods and Results

Figure 1 - Street Index Map

Figure 2 - Previous General Topographic Map

Figure 3 - Previous Generalized Geologic Map (with Explanation Sheet)
Figure 5 — Site Plan/Geotechnical Map

Figure 6 — Cross Section A-A’

Figure 7 — Cross Section B-B’

If you have any questions or require clarification, please contact this office. This
opportunity to be of service is sincerely appreciated.

Very truly yours,

e

——

N. Pham, Director
Geotechnical Engineering

RGE 686, Exp. 3/31/0%——\
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REFERENCES

Peter and Associates +1519 Calle Valle * San Clemente, CA 92672 « (949) 492-3735 « Fax (949) 492-1891



10.

Il

12

REFERENCES

JN01G1474

California Department of Conservation, Division of Mines and Geology 1988, “Planning
Scenario for a Major Earthquake on the Newport-Inglewood Fault Zone”, Speclal Publication
99, published in 1988.

California Division of Mines and Geology, 1968, “Natural Slope Stability as Related to
Geology, San Clemente Arca, Orange and San Diego Counties, California”, Special Report
98, published in 1968.

California Division of Mines and Geology, Department of Conservation, 1998 (Published by
International Conference of Building Officials), “Maps of Known Active Fault Near Source
zones in California and Adjacent Portions of Nevada”, (Sheet N-35, Newport-Inglewood
Fault), Scale 4 =1 km, dated 1998.

Uniform Building Code (UBC), 1997, Volume 2, Structural Engineering Design Provisions,
Seismic Zone Map of the United States, Figure 16-2, Tables 16-1, 18-, 16-Q, 16-R, 16-S,
16-T, 16-U and Table 19-A-4, dated 1997.

USGS, California Department of Water Resources, 1968, 1975, “Topographic Map, San
Clemente Quadrangle, California, 7.5 Minute Series”, dated 1968, photo-revised 1975.

G. A. Nicoll and Associates, Inc., 1982, “Slope Reconnaissance, 610 Avenida San Juan, San
Clemente, California”, Project No. 2619, dated 8/26/1982.

G. A. Nicoll and Associates, Inc., 1983, “Slope Repair Report, 610 Avenida San Juan, San
Clemente, California”, Project No. 2619-51, dated 1/28/83.

H.V. Lawmaster & Company, 1963, “Foundation Soil Investigation, Tract No. 3981, Avenida
San Juan & Avenida Salvadore, San Clemente, California” File No. 63-358, dated 10/2/1963

H.V. Lawmaster & Company, 1964, “Soil Compaction Tests, Final Report, Tract No. 3981,
East Avenida San Juan & Avenida Salvador, San Clemente, Orange County, California”, File
No. 63-503, dated February 27, 19564,

William R. Munson, Inc. 1989, “Engincering Geology Property Evaluation/Study and
Limited Manometer Level Survey; 610 Avenida San Juan, San Clemente, Califomia”, (Lot 2
of Tract 3981), dated 9/11/1989.

William R. Munson, Inc. 1998, “Limited Subsurface Geotechnical Investigation and Update
of Floor Levelness Data and Site Conditions;, 610 East Avenida San Juan, ‘Salvador Summit’,
San Clemente, California, (Lot 2, Tract 3981)”, Project No. 97762, dated 4/28/1998.

William R. Munson, Inc.,, 2001, “Non-Intrusive Geotechnical Assessment (Handout
Document Package, Inclusive of Appendices A-E), Site Work AND/OR ORAL REPORT

Peter and Associates *1519 Calle Valle « San Clemente, CA 92672 » (949) 492-3735 » Fax (949) 492-1891



CONSULTATION, Jeanctte Schotanus, 606 E. Avenida San Juan, San Clemente, CA”, dated
2/12/01.

Peter and Associates *1519 Calle Valle » San Clemente, CA 92672 » (949) 492-3735 « Fax (949) 492-1891



APPENDIX B

GEOTECHNICAL BORING LOGS
(LOT1&LOT 2)
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APPENDIX C

LABORATORY TEST METHODS AND RESULTS
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LABORATORY TESTING

Moisture Content and Dry Density Tests

Moisture content and dry density determinations were performed on relatively
undisturbed samples obtained from the test borings and/or trenches. The tests were performed in
general accordance with ASTM Test Method D4959. The test results are presented on the boring
and/or trench logs. Where applicable, only moisture content was determined from “undisturbed”

or disturbed samples.

Direct Shear Tests

Direct shear tests were performed on selected undisturbed samples (or remolded where
noted), in general accordance with ASTM Test Method D3080. The specimens were soaked for
a minimum of 24 hours for clayey materials, and approximately one hour for sandy materials
under a surcharge equal to the applied normal force during testing. For clayey materials, after
transfer of the specimen to the shear box and reloading the specimen, pore pressure set up in the
specimen due to the transfer was allowed to dissipate for a period of approximately one hour
prior to application of shearing force. For sandy materials, soaking was performed directly in the
shear box to reduce the disturbance of the specimens. The specimens were tested under various
normal loads, and a different specimen was used for each normal load. The specimens were
sheared in a motor-driven, strain controlled, direct-shear testing apparatus at a strain rate of
approximately 0.05 inch per minute. The test results were plotted on the “Direct Shear” form

and included in this appendix.
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2852 Alton Aver, Irvine, CA 02606 (849) 261-1022 FAX (040) 261-1228

. 1014 E. Cooley Dr., Sufta A, Coiton, CA 92324 (508) 370-4567 FAX (908) 370-1048
De‘ Mar Anal |Ca| 7277 Hayvennurst, Sute B-12, Van Nuys, CA 91408 {B18) 770-1B44 FAX {B10) 775-1843
0484 Chesapeaka Dr., Sulte 805, San Disga, CA 92123 (858) 505-2566 FAX (858) 505-0689

8230 South 518t St, Suile B-120, Phoantx, AZ 85044 (480) 785-0043 FAX (480) 785-0851

‘a

{ Peter and Associates Sulfate
01G1474/5chotanus Sampled: 12/27/01

{ San Clemente, CA 92672 Report Number: 1LA0036 Received: 01/03/02

Project ID:

= CETECE= e By e TR
INORGANICS , s
Reporting Sample Dilution Date Date Data
Analyte Method Batch  Limit Result  Factor Extracted Analyzed Qualifiers

Yo %
Sample ID: ILA0036-01 (Schotanus B1@ 0-2' - Sqil)
Soluble Sulfate EPA 3000 12A0454 0.00050 0.023 1 1/4/02 1/1/02

Lo Neglgible

Del Mar Analytical, Irvine
Xuan Huong Dang
Project Manager
The results pertain only to the samples tested in the laboratory. This report shall not be reproduced,
except in full, without written permission from Del Mar Analytical, ILA0036 <Pape 2 nfd>
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To:  Dr. Peter Borella Date: August 14, 2007
1000 N. Coast Highway, Ste#1 Subject; 606 E Avenida San Juan
Laguna Beach, CA 92651 New SFR

Geotechnical Review

Project #: ENGO07-051

Catss on (D' vnbo  Vendor#: 2627

IS e b bava meb‘:ﬁbt.#: 001-414-43535

0O

y - 36° Awxles  hundae !
. The Following ltems Are Transmitted Herewith: bu;::ﬁggl M{ﬁ'\! ‘% 30

[ 1 | Copy of “Preliminary Geotechnical Investigation for Foundation Design Proposed New
_| Residential Construction, 606.E Avenida San Juan” by Geofirm dated July 17, 2007.

1 | Copy of “Precise Grading Plan for 606 E. Avenida San Juan” by JRV Engineering, Inc. dated
7/24/07 sheets 1-3 of 3.

The Above Are Submitted: @ g}
At Your Reguest For Revision 6‘@

X | For Your Review For Action 9 /O' 7
For Your Approval For Your Information ' Uz\é’ é

For Signature 7 For Your Files Q/)

Remarks:

€¢+ Zachary Ponsen

910 Calle Negocio, Suite 100, San Clemente, CA 92673
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July 17,2007 e %S
Mr. William Hendrickseri Project No: 71736-00
c/o.Jeff Thompson Deévelopment, Inc. Report:No: '07-6055r
1611 South-Ola Vista
San Clemente, California 92672
Subject: Preliminary Geotechnical Investigation for Foundation Design

"Proposed Neiv Residential €onstruction
606 Avenida San Juan
iSan Clemente, Galifornia

INTRODUCTION

This.report presents the.results of a geotechnical investigation:for the proposed construction of a.

new, two-story single-family residence with basement-on’the subject property Our

understandmg of the proposed improvement is based.on our review of thie archltectural -plans

‘prepared. by Anders, Lasatet Architects:.

"The-conchisions and recommendations of thisireport.are preliminary-duetothe absenceiof

specific foundation plans, the formulation of which:is:partially dependent-upon recommendations

herein.

Scope of Investigation

The investigation:included the following:

1. Review-of pertinent geotechmcal literature, mcludmg certain published reglonal and
nearbysite specific reports and maps.

2. Geologic reconnaissance.of theproperty and: surrounding-areas.

Excavation.and, geologic down=hole logging of two, bucket auger- bormgs to determine the:
character, structure,.and distribution. of earth materials‘and-to-obtain biilk and relatively
undisturbed soil samples for laboratory-testing.

4. Laboratbry testing o'f'samﬁies to determine maximum density/optimum moisture, in-situ
moisture/density; expansion.index, Atterberg limits, shear strength, consolidation
poténtial, soluble silfates and corrosivity charactenstlcs of representative materlals
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5. Pieparation of tiwo topograp]nc—geologlc CFOSSTSECtions rélating Site condifions;to
proposed development and depicting; cértain geotechnical recommendations.

6. Geotechnical analysisof substirface conditionséas related to slope stability, foundation
design.and construction recommendations:

7= Preparation ofithis:report and illustrations.

Ac¢companying Hlusteations dnd Appendices’

Figured -+ USGS'Geologic Liocation Map,
Figure:2 - CDMG*Seismic Hazards Map.
Figure:3. = Retaining:-Wall;Subdrain.Defail
Figure.4: = Geotechriical P16t Plan

Figiite:S - Gegtechnical Cross Sectioh-A-A’
Figureto’ - Geotechnical Cross:Section.B-B”
Appendix & - References:and Aerial Bhotographs
AppendixB - Boring Logs: '
Appendix C = Field Exploratlon,gSamplmg, -and-Laboratory Test. Results,
-Appeﬂdlx D - EngmeermgaStablhty Analy81s
Appendlx E - Standard Gradmg Specifications:
Appendix F' - Utilify Trench Backfill Guidelines, -
Appendix G - Mainienance of Hillside:Homes:
‘Site Description

- The property is located inva:1960°s residential.community‘in-the hillsiabove; Verde Canyon'in,
‘southern San,Glemente: The approximately‘squaresshaped lot fronts: 120+ fect:on Avenida-San
Juan to.the:east; and extends westerly-98ito 13i-+feet to theirear propertyboundary inithe
descenditig? slope: The: ‘propeity consiststof a’ Jevel bLnldmg pad with:an: existing smgIe story
residence: supported by al.5:1 (honzontal vertlcal) ratio rearslope;that,descends 70+ féet to the;
Tower lots onAvenida:San Juan: “The propertyiisiflariked to the northiandisouih by similar
residences, withiterraced dscendmg and.descending: slc)pes 9£16 and. 10+ feet, respectlvely..
.Graderchanges within the: property -arefaccommodated with.l Sal* (horlzonta] veitical).ratio;
slopes; withselevations: from.504, to#552+ feet:

Thé ex;stmg reSIdence'and Site 1mprovements are- 51gmﬁcantly ‘distréssed. Thedistiess néliides?
modetate to large éracks.inthe exterior ‘stucco, wracking of the:residence frame, separatlons
between the'residenceand’the:chimney; and; separahons between the flatwork:and foundation
stemwall.. The:rear yard patio:slabiback-yard and sideyard- walls; ;and.canopyicover exhibit-tilts,
cracks and: separabons The property distiess was: mvest]gated by. others (Petér-and :ASsociates;,
2002) Thelr studyuncluded two bormgs (logs and locatlon not avallable) and determmed the,

.siablllty 3,11?.1)(56&‘ were; QOngCte,d.’
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Proposed Development

Proposed'f‘c'()ristr'uctiOn consists of a new two-story steel and wood frame residence with all new
hardscape improvemerits.. The foundations aresanticipated to consist:of caissons.and structural
slabs,

GEOTECHNICAL GCONDITIONS

Eairth Materials

‘The site is underlain at the'surface and at shallow depths by bedrock strata,of the Capistrano

Formation of Mio-Pliocene Age. As exposed during éur-subsurface‘investi gatlon thebedrock

strata: typlcally consist of moderately hard, brown'to dark green-gray, thinly to-thickly bedded,
clayey siltstone. This deposit-is considered suitable for strictural support.of ‘improvements. 'The

westerly portion of thé property is mantled with thickening wedge of fill. The fill consists'light
to dark olive-gray to black ofganic silty clay-and clayey silt. The:fill material is considered.
unsuitable:for the'support of structiires.

Laboratory: testmg indicates the near surface ‘soils have a miédium:to high.expansion:potential' and
negligible soluble sulfate concentration. Elecfrical resistivity tests indicate a.moderate corrosion

_p__otcntnl for buried métal.

Geologic:Structure

‘Fhe:regional structure:of the:Capistrano Formation inthis:portion of San’Clémente:is

characterized as flat to.gently dipping strata that-has been locally and subtly folded. Based on.
down-hole.observations, exposureg:indicate beddingiis inclined 6 to 36 degrees but overall
inclined-8 to 12 degrees from: horizontal, dowri toward the east. This results‘in a favorable-and

supported topographic-structural condition in‘thé.bedrock belowithe lot. Adverse structure and,
‘weakened bedding surfaces were not observed. Bedding structure was observed to.be well

defined, thinly to thlckl_y bedded, and interrupted by:northwest- oxj;enteq .modgerate to.steeply

-dipping jointing.

fgSlope;S"talii'litX

No evidence of former gross slope instability affécting the site has been.observed on the basisof
map aid;literatureireview, interpretation of aerial photographs, and our field investigation.

Engineering stability analyses were performed to evaluate:the gross stability of the lot, inctuding
consideration of seismic loading for the post-constriiction conditions. The analyses were-
performed on the geometry depicted on Cross Section, A-A’ using;the GSTABL7 computer
program and Janbi’s method. ‘Strength parameters: utilized for the analyses'were as determined
from laboratory testing of onsite materials and engineering judgment: Strength:paramietefs
utilized:are‘considered reasonable and within-an-appropriate:range for the. matenals encountered.
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p0551b1e seismic: loadmg are presented in: Appendlx D The exlstmgj l 5 1 (horlzontal vertmal)

- ratio; ﬁlltslope)atathegear of the lot does.nctimeet current grading: codes rrequirements-forigross:

stabxhty factoriof safety However,tthe calcilated. factors- of—safety forwproposed conditionsiwith
deep fouridationsiare -aboye the miminum.level,of:1.5 for development aid,the factors-of: safety‘
underiseismic loadingare also.above the accepted levél of 1.1. “The 1:5.and I'T factors-of-safety
for gross:stability and seismic stability'are utilizediin'the City'of'San €lemente'Grading Code.

Theieat slope i5.alsorconsidered pronétorsutficial-instability:and.créep:.

Groundwater

Nosevidence o'f groundwaterwas:observed;during:the site-investigationy;including;drilling to 50.
feetsbelow the lot The posmbﬂﬂy of mtermlttentﬂonsue perched groundwater activity is.not:

Slil"-fa'c'e}Draih'age;

Nosevidence of’erosivedischarge ontosor from theiproperty-was noted, Proposed:dévelopment
will: modlfy anid: pOSS1bly increase; ;surface. dlscharge which.nust be 1ntercepted contiolléd.and

condiicted offsne by appropnateeenglneenng ‘desigh, And constmiction toprecluds potenitially

damagmg erosion orisatiiation ofjearthi materials:

‘SeismiciConsiderations:

Published'Stidies

Oneofithe: pnncxpa]s of seismicsanalyses:and predlctlon is the premise-that. earthquakes.are more
likely to occur-on.geolo glcally&younger faults ;andsless likely:-to occur onvolder faulls: F or many
yeats stud1es havedéSeribedsfaults with;Holocenesmovertient; (w1th1n the 145t 1. 000 years) as
“Active” , and faults; with documented,Pleistocene: movementa(wnhm*the Jast 1.6 mxlllonﬁyears)

and withundetermined; Holocene movementsas.© “Potentially-Active™ ‘Informally,;many. studies,
have deséribed fau]ts;documented to-have:no:Holocene:movernentias “Inactive”. Recéit

geologlc;and seismic: pubhcauons are attemptiilg to- clanfy the: nomenclamre?descnbmg faults to
more accurately, represent the: potential affects: from earthquakes:

Repoits byfthe CaliforiiiaD ‘Divisioni 6f.Mifies and Geology:indicate faultsiwith documented
Holotenie-or [istoric (thhm thie Tast:200° years) movéinéit should be considersd Active:
However,(PotentIally Active faultsiare more appropriately:characterized insterms;of the| Jast,

period- of:documented movement.. “The Fault Activity Mapiof Galifornia.(Jennings, G- W :.1994)

defines four categories for-onshorePotentially, ACthG faults: The categories are: assomated with
thetime ofithe-last displacéient.evidenced:on a given fault and are simmatized.i Ain Table 1.
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"Tablé 1, Definitions of:Fault Activity in:California

Activity Catégory | _ Recency of Moveinent
Adfive __I-{jfsté’fib, ’ | Within the 1ast200 years
' ‘ Holocene Within the.last 11,000 years
LateiQuaternary. ‘Within the last 700,000 yeats
Boteritially’ | Quaternary Within'the last 1.6'million. years ]
Attive _ Late Cenozoic Possibly, within'thé last. 1.6 millich.years;
Pre:Quaternary. Before: tli‘e;lﬁst,_ 1.6,million years

1t is important:toinote these catépgories émbrace all Pre-Holocene faults:as, Potentlally Active,and
providenoimethodology:to designate a given, fault as“Inactive™. Althioughtthe likelihicod sfan

:earthquake ormovement to-occur.on a given fault significantly decreases withiinactivity.over:

geo]ogm tlme,tthe ‘potentizlifor such eventsto occur onany-faulticannotibeseliminated withifi the
cuirent leveliof understandmg

Local:and:Regional Eauit‘s_ﬁ;

"The ¢lasest;publishedactive: faultito the site is'the offshore exiension of the, Newport—lng]ewood
Failt Zone,,apprommately 5.2 miles westzsouthwest; (B]ake T.E.5,2000; CGS/2004) @ther

active fadlts;in the vicinity of thessite include thie:San, J¢ oaq iy Hzlls -approximately- 11.9'miles'to
the:north;:the Elsinore Fauli: apprommately 21.1. miles-southieast: the Cotonado. Bank:F ault;
appr0x1mately 241.:4:miles southwest; the Balos Vierdes Lault, approtlmately 21 Omiles to the,
fiorthwést; and the:San. Andreas:Fault, :approximately:54.7-miles to:the'northeas:

The offshore pOI"[lOll of the; Newport Inglewood F aulttzone 1s mdlcated?mspubhShed,reports as,
not&umversally shared as’ thls pomon of the Newport Inglewood F fmlt is mcluded asia potent1a1
Seismic Soufce the: computen programs utilized:to model ground.motions’ for this study; (Blake,\
T, F:; :2000): Withythe fault’s,location, appr0x1mate1y 5:2:ilesto the-west, itis:calculatedias the:
most :significant seismicisource:to afféctithis;site, Given the presént level -of understandmg of
thlStOffShOl’C structure it.is, inrour‘opinion, appropriate4o’ ‘include this portlon of the fault:as.a,
CausatiVe séisriic féitiite.

Ground’éMdtiomA'.nalvses ‘

The; potenhal ‘ground motionsifrom earthquakes that:could:impact the sites*were analyzed
through probabilistic miethods. The prObablIIStIC method:considers: theregional-seismic history.
and theislip rates of faults within a 100:mile radinsiof the subjeet site. Utlhzmg attefiuation.
relatlonshlps (Bozorgnia; et:als; 1999, unconstrained/soft ock), one can estimate thie; grotnd.
fhotion. hlstory of the site and attempt to-predict the probability of future accelerations within a
gwen petiod of time. The: istudy indicates the greatest site acceleration from 1800'to 2004 was.
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from the srtea'o_ ; vareh 11 1933, For the purposes of predlctlon the peak aeceleranon w1th all
pereent; pI’Ob'lblllt}’ of* exceedanee in 50 y€ars was: .defermined:to be 0.3g:

It i1 noted that the estlmatlon of peak ground acceleratlons presented above 5 prov1ded for the:
derlved;are not drreetly utlllzed‘th structural desrgn of res1dent1al structures Selsmlc parameters
for usetby the sfructiiral engincerihiacéordancewith,2001 California Building Code in/design of’
‘the proposed stmcture(s) arepresented.in théfetsmmendations portion.of this. report.

-Secondary Seismic iHazar.d‘st

v

Reviewiof the Seismic] Hazards Zones Map: (CDMG '1998) for the'San Clémerite Quadrangle
Figurei2, indicates'this lotis notlocatéd:within:a“zone of: required: mvestrgatlon’”for
.hquefacnon but.is supported by a* zonetor, earthquake iriduced landslides. Stability:analyses
sander pseudostatic conditions;indicate:the existing fill slope i§ fiot] sdequate]y stable;,but will:
ac}neve,adequate stability with.proposed- deep: foundations Récommendations fat proper design
areprovided. figfein. -

‘@ther secondary seisniic.iazards;candnclude deep: Tupture, shallow ground crackings;and
settlement. Withithe;absencerofactive! faultmg ons1te,tthelpotent1al sfor-deep:faudlt rupturesis not:
present:. The:potential for shallow ground craeklng tofogelr durmg an eaﬂhquake ds.a-possibility
at_any isite; But does:not pose a:significant-hazard? to, Site: development ‘Given‘the 1mprovements

will be fourided or bedrock deposits, seismically inducedisettlement:isiconsidered’ unllkely to
impact néw construction.

CONCLUSIONS,

1. The:proposed construction‘isiconsidered. féasiblerand safeifrotnid:g g,eotechmeal v1ewpomt
providéd the-recommendations:of* this; report are:followed’ dunngtdemgn, constriction,,
and mainténanée of the. subject property. Proposed. development shou]d*not adversely
affect:adjacent: propertles prov1dmg¢appropr1ate engmeenng des;gn,tconstxuctmn
méthods, and care aresutlhzed dunng construction:.

2. "The: property 15’ immediately-underlain by bedrock of the: Caplstrano “Forination, whichi 1§
oyerlain by a’ thlckenmg Wedge ‘of fill tosvard the:rear slope. ‘Thedistress-iihe existing'
'structure ‘appears related-fo settlémient and ifistability inthéfill: dep051ts

3. Based upon laboratory:testing, the soil materialstoriithis:lothiave a-iedium to- high
expansion-potential,, have:a negligible solublé sulfate coticéntrationi, ahid a.thoderite
corrosion:potential to:buried metals,
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4. The fillattatefial Gomposiig the rear ~slopesisiinadequately. stablerand’ subject to créep.

Foundation elements afe;tecomimended to:be designed-for lateral loadmg within thejzone
of fill:soil:and slope influence.,

3. No*actwe faults;are kiiown to traniséct;the site and-thereéfore the site is notrexpectedobe
1dversel affected by.surface rupturlng It-will, however be dffected byiground-motions
from.earthquakes:during the: des1gn life ofithe:residence..

6. Groundwateris not;anticipated fo be a construction Hui§aice.,

I Adverse surface discharge onto:or off thessitefis not: antmpated prov1ded proper
engineering:design-and:post-construction site gradm iare 1mp]emented

8! The: iproposed residential improvements'may: bejsupported ‘on‘caissons? sfouiided 1i
bedrock, W]th structuralislabs.

RECOMMENDATIONS

Grading:and «Earﬂiy\{o_rlg

Grading i$ aniticipated to;consist of the-removal o Fexistingimaterial asnecessary ‘to cotistruct
-proposed buﬂdmg pad’ grades at locations of:préposed constructiongand.overexcavationiand:
recompaction t to depths of 3% feetiin hardsoape»areas ATl gradmgashould be performedsm
accordance with:the:Standard-Grading! Spemﬁcatlons i, Appendlx E Afy processmg,
overexcavation;; and recompaction; should be. 6bserved, tested, and approved in writing by,
representatlve;of this firin.

I Removal of Existing Tmprovements! -

-Any existing vegetation, organic. :materialstand/orconstruction and. deémolitiof:débris in
istructiital ‘areds shoiild be removed and disposediofioffsite.

2 Compaction Standard

Al onsite soil materials are: antxmpated o bessuitable.for resusetas general'compacted:fill
{(notifor retdining wall backdfill): prov1d1ng they ate free:6rubble and.debris:. All
matenals:should be placed w1th*at Ieast 140 percent of 0pt1mum m01sture content and

the Thakimum dry” den31ty as; determmed by ASTM D 1557 02

3. Imported:Soils

Onisitesoils are Wshitable for retaining wall backfill. Tmpertedisoils:forwallsimust be
‘granular, free—drammg, and nof- expanswe (gTaveI 'pea-gravel,,or clean sand)
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dmported soilsishould be approved by Geofirm prior tostransport:tothe site.

4.  Constriction Slopes;

Tempomry excavations may’ ‘be cut: lverttcally 10 depths of5 feety deeper excavations
shouldbeflaid back at a 1:1 (honzoutal vertical) ratio. Shonng may berequireéd where,
space- llmttatlons ‘prevent’ laybacks

5. Shofifig

Shoring:should be desigried in accordance witht thie: retammg swall and ca1sson»f0undat10n
recommendations presented herein: Iniaddition, the; des1gn And.construction:should:
consider‘that-onsite soils: :may have zonesswhich are-prone'to caving and/or settlerfient.
‘Vibratory:techniques:for. placement-of piles or steglsheet; laggmg should not be: utilized;
BS. damage to adjoifiing property improvemenitsimays: .otherwise occur.. [t is the:
CONtTACLOT S respon31brl1ty to;develdp. appropnate neans.and:methods oﬂconstructron to-
avoid, .damage;to ad) acent properties. Casmgtof excavatlons fitay-also be watraited.

If temporary:shoring elements are toibetemoyed, the builder:and Homeowner must'be
awareithatisuch.femoval couldresult i insettlement-and. possibleidamage to'improvements
ofiithe;adjacéiit. propeity. Theadjacent: property. owners must beiadvised of thesrisks-and
thebuilder $hould providerarfahgerieits to repaifrany: possrble damages’.

The contractor:should also recognize therisksof leaving voids: during; removaliof shoring
eleménts. Lagging.plates and piles.should-therefore.beiremoved- slowly:and:the voids
created shouldtbe ﬁlled 1mmedrately Con31derat1on should befglven to contmuously

.....

resultant vonds

‘,S'tmcturalv‘Design;o‘f'Foundaﬁ'onee

A czii'sson foundation system orcdisson dnd ti'eb‘ack 'a'nch'df systein. ié ree'(‘)ﬁir’ft'e’r‘i‘de’d to: é’tehieVe

;desrgned to. res1st a'total lateral load of 20 l(lpS per lmeahfoot ThlS load may be: dlsmbuted over
multl__p_le'- cdisson rows and/or intojaow, of ticback.anchors.

*..Cbﬁilﬁéhté?Péftaiﬁlﬁg'Tb:LEX-f)énsive Soils

Earthmaterials to be: exposed atfinish; grades exhibitra;meditim tohi igh expansmn potentlal we
recommend thatthe: foundations;and slabs beidesighed toresist thereffectsiof s eXparisive: 5oils:in
accordanceswith Section; 815 ofithel2001 California Building Cole, -ulilizingaiconyentional

foundatrontsystem with:a. deepened perimeter footing. Foundations. and slabs:should: be:designed:
forthehtiterided userard 1oadii giby'the Stiuctiiral Engineér, ‘The:design. shouldtconmder the

~expansion. potentml of thetsubgrade soils;and otherappropriaté soil;telated Critetia.
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Oui recomméndations afe.Considéred-to be generallysconsistentswith the standards of: praCtICC
They areibased on.both malytlcal fethods and empirical methods derived from expemence swith
siinilar geotechnicalconditiofis. THesé:récommendations afeiconsidéred the: minimum necessary
for. the likelyssoiliconditions and arefiot intended.to;supersede thieidssigh of the Structural
.Engineer or-critenaof governing agencies::

Although thére is. Ao kiicijecononiical méthod:of totally preventingimovementidueto

expansweésoﬂs,fcurrent;state -of-thezpractice iithe:Saithern: Californiasarea dictates;substanitial
reinforcement; slab thickening; moisture bartiers, Jand pre- soakmg of” Subgrade1301ls as'methods
ﬁof mmmnzmg the‘effects of’ expanswe soﬂs Reasonable mltlgatxon of expanswe:soﬂ effects 1s

Comments Pertaining toiSoil ('f_fe’e'ﬁ_

It is generally accepted-thatsoil creep is a surﬁc1al;slope instability’ coridition Which:$
progressive in.character-and. caused insthis-climatic:environment by expansion;and contriaetion of
slopmg earth materialsindér theiinfluence: ofimoistureichanges : and grawty The:potential for
stiucturalidistiess of'shallow: foundation systems. placed in:or adjacent to creeping) -materials.is:
high; asithe; CIEEP, Process iemoyves downslope support: forConventiohal footmgs Soil creep-will
pnman]y affect:the pad area'within 1% feet:of the’ top of the.rear; Slope

Potentialddistiess associated ith. creepsinduced:foundation-deformations, should bewanticipated
and'minimized: with appropnate demgn svhichiconsiders ithatimost ofithe:downslope movement
of creep-prone materialsjoCeur;in thefirst’ 10+ feet of: depth of 51&ping.eirth material.

Addltlonally, deformanonSncaused bycreep. movement cannot: beientirely precluded and it isithe
mtent of these recommendatlons only to mmlmlze the1r perceptlon Other de51gn cons1deratlonSr

surfacmg materlals

1., Cdissons

‘Caissons-utilized for:foundation, support should be’ twenty sfour;in¢h diametérand
embedded a: mlmmumtof 10 feet mto competent bedrock below-the ﬁ[l Calssons maynbei

mcreased by one—t}nrd for wind, and ‘seisinic forces Lateral re31stance may. be comput’é‘d'
utlhzmg 400: ‘pounds:per square:foot per footiof depth for competenit:bedrock below the
fill, eting; n:atiibitary area oftwice the'caissonidiameter; Seftlement is anticipated’fo
bediil. Asfiinimuin 24-inch dlameter»cazsson is reqmred 1naorder torverifyproper.
cleanout byithe:coritractorand to dllow visudl observation:and confirmation by-the
engingering geologist:
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Ciisson design in: thefill'zone;should recognize thatisoil: creéf;unovement will réioye
downslope suppoit.. Calsbons,adjacent to the rear slope:should be design to resist: lateral
pressure. loadmg of 75 pounds Der cubic foot equivalent. fluid pressure*tomedepth of 10%
feet at theredge: of slope Passivéresistance i mdy ‘be,taken.only belowthe: Creep:Zone.
Final caigson.design should addressboth creep loadmg and lateral. stablllty loadmg,

. whichever'is greater; however;these'need not be;combined.

‘Tieback: Anchiors

Ifrequired; the'tiéback afichors desigh stiould inchiderptessiitel grontifig throughout the
bonded lengthiof thediéback.. Abond stresstof 30 poundsiper square ifich (p51) iy be.
used-in‘the preliminary design for pressure- grouted' Lanichors Between the Capistiano
Formation bedrock and the grout If post-groutingiis: employed, no‘more than, three'post-
.groutinig phases should be:perforined.

“The tieback :anchorssstionld beinclined downward at & noim! al 30 degre s froin
‘horizontal.'The ‘tiebacks should beunbonded-withifrthe fill;and Ciriimun. bond
length of:30 feet-inithe'bedrock. To increase:spacingiof thebond zone between anchors,
atichofsiinay be drilled 5 degrees above and’below:the:30:degree.inclination:.

‘We.recomend that:the. deSIgn -and Eonstriction critéria, presented iit thé Post: ~Tensionihg
Instituteisimanual; Recommendatto.'zs'ﬁ)r Preéstressed Rock drid Soil Anckors,, 1996
«edition, beiincorporated into theitieback-anchor.specifications and details. We have
fefefenicéd portions ofithe.manual inithedollowing sections where approprlate

a, Corrosion Protection,

.....

We recommend that as: arnnnnnum all anchors for long term stabxhty beJdes1gned
aSrencapsulated ClassT ancliois set forth.i in the Jatest edition ofithe Post:, i
Tensioning Ihstifute: (PTI) manual for prestressed rock:and soilianchors, (PTI
1996).. Indiewof: retaining:a groutmg/conerete experty it'is;recommended that, PTI
fécomimendations be utilized awhichifequires Typ€ V' cement; a-maximumswater
cement ratio;of'0:45, and a'minimim coimpréssive stierigth-of:3000: ‘psi.. Ine
addition;it is recommended that<all grade beam/anchor blocks:and: anchorages be;
Lproperly ‘protected by concrete-cover or: sealed«agamstacorrosmn

b: Rerformance;'fesﬁh.g

Performance&testmg shall:be:done for 2sanchors: “Thetanchotsito, be performance

"tested will beslocated near-the ends:of theisystem, Testing'will be'donelin general
aceordance with thescriteria.sét foith inthe:PTL: ‘Recommendations.for Prestressed
Rock*and Soil. Anchors, 1996-¢dition;, and subject to ‘observition by'our firin. Tast
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Jprior to'testing;sthe hydraulic jack, ‘purip; and’ gauge: systelmshou}d be:calibrated,
‘by-an independentstesting Iaboratory

“Test loads (TL) for. thigseianchors-will.bei 133 percent ¢ ofithe-design load (DL)-
_Ahgnment loads (AL) ritay be. takEn. a5 10" percerit. ofithe!DL. During:
“performance testing’, the; AL should.bes applled and theii the. loadmg sequence:of’
0.25 DL, 0,50 DL, 0.75 Dly; 1.00-DL,; 1.2DL: and then. 1:33'DL. Theétest load at

I'33 DL shdll:not exceed 80 percentiof theariinimum:tensile;strength,of the
anchorténdons, Durmgfeach stage:ofithe.per fonnance testing 1 the.total' movement -

dufing the load cycle, residiial movériientsatithe AL after cycling;.andielastic
‘movement'atitheload cyéle shall be técorded;and. plottedqto assess.anchor: Ioadmg;

ggd,perfonnancq I_Z),_L;nvng_ cachi’incrément.of Toad: agpl;pa{;on the.total movement
ofithepulling:head:shall be'recorded to:the'nearest20:001-inch-with: Tespect to/a;

-previously-established- ﬁxed referenceipoint. The load increment will'be held no
inoré thanonémiiniteto- ebtain.the: imovement reading betore:the next-load:is
»-apphed Atihe Tl movement teadings: will be:tdken at:1,2; 3, 4,35,.6, and 10-

minutes. If thie total ¢creep: moiemert;éxceads 0.04-inch between 1 and.10

‘minutes, the TL:shall be;naintained for ar add_1t1_onal 50 iminuites; with iiovément
readings taken eyery 10:minutes.

‘Th"e'f-to'_tél‘cfé’ép}iﬂb‘\'zﬁnéﬁtis}mfii'r'lot' exceed-0.10 inch overa 10:minute-period in,
iorder for theranchor to betapproyed for the desigh load..

ExtendediGreepiTests’

Werecoiimend thatiatleastfoneanchor be subjected:to extended:creep: testing:
Extended*creep testmg .should coriforiii.to; thescychc loadmg pattern:for

performance t,_eggtu)g\ except that:the.loadstshall besheld .constant, asHfollows:

1.33:DL 300,
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'C'reep movement readinﬂséare to be made at’the; fblloWihg fime 'ﬁ”’lt"ef\'f'ﬁl‘s' 1,2, 3

300 mmutes

If the creepirate -exceeds 0:08-inch over, any, logarithinic. cycle theitiiiie of
observation:may be extended fo-establishyif theicreeprate diminishies to the0.08--
=mch_per logarithmie-cyclesof time:

d.  Proof Testinip,

Allotheranchorsishall be: proot, fested,to, 1.33 DL, *with the;load belng thaintatned
constant for-atileast 10 minutes; *Total mgvement: readingsiare to be:the'sarme as
forwperfonnance testing-at the Totdl Load. At the conclusion:of the proof: loadmg,
thesaiichots may then be reducedtosthe DL and: locked off:

If the'fotalicreep; movemeiit-éxcesds 0.044ric¢h between || and 10 fnindtes, the TL.
shall be maintained for an additional .50 minutestwith:moverient readings taken
every I0:minutes, Thetotal creep:moyement:shall hotexceeds0. F0:inch over:d:
10-mimite period in-order forithe-anchor to besapproved for the:design.load.

;_Simcfurgil .’Slhb's_

All slabsraresanticipated to-bewstructural e]ements(spannmg betweenicaissonsiand grade
bearns, and.skould be: de&gned by the structural engineer.. Control:against:moisture:

jpenetratlomof slabs should-be achisved' by, placmg a-IS=mil-vaporrétarder beneath the
‘slab’in accordance:with ASTM E:1745, and B41643.. The nieimbrane:should be tndérlaii
‘by-at'least4;inches‘of % to%:inch open.graded gravel.,

Design of Retaining Walls:

(W

L

'Structiral Design: of Retaining Wills

Actives ‘pressire; ifoftes actmg én-wallsiretaining:level backfillimay be designed-using an

,eqmvalent fluid. den31ty of 35 pourids percubicifootiif Backiilled with. geotechnlcally

gapproved granular non- coheswe soﬂs*and free to Totate durmg backfﬂlmg (rcfer to

e S

[t -

l_the‘order of 0 1 percent of the: Wall hei ght should be!anhc;pated and conmdered;m dem gh.
of walls and adjacenthardscaping: Restrained walls7stiould bedesi gned foria; .pressure: of
;50:percent greater-than:-that«for unrestrained walls.
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2 Subdrains

Therdramagc scheme: «depicted on:Figure:3-or an approvedralfernative:should-be-used;to,
¢ontrol seepage forces! békitnd retaining walls

23+ - Wall Excavations

Wall-excavations will;requiresslope laybacksiof ;T (honzontal vertical) where higher
than 59fceét. Shofing maybe- required where space limitations preverit.laybacks.,

‘Concrete

Ldboratory testing;of onsite sdils indicate-a negligible soluble sulfate concentration. Itis,
recommended thatithe concrete: mix be-designed by a concrete expert:; Alfernatively;the design,
Thay. bebased. Aponithe: Fecotnmendations asipresentedtinTable.19:Az4:0f the:2001, California

Bu11dmg Gode, wtitch. permits Type IT.cément. Recommendatlons for desipn Watet-cement ratio
rand! compressweﬁstrength are deferfed.toithe stiuctiral engmeer

Seismic Design,

'Bised o the: geotechmcal data. presentedaaboverand'the lacation:of the sité on.the.Active Fault.
Near:Soutces Zones Map N-34: (ICBO 1998) the: fo]lomngv‘selsmlciparameters for:thig2001
‘EBC are recommended:

2001 GBC Seismic:Design Criteria

T Table ' ~ Design Parameters

| 161 Zong Factor'Z =0:40
A Soil Profile'Type: Sp.
16-Q Seismict Coefﬁment Ca= 0:44.
16:R Selsmlc Coefficient Cv =0:70
16-8¥ | NearSource.Factor. Na= 1.0
16-T#* |'Near Source Factor Nv+= |'.1
16-U Seishiic:Soutce TypeB;

*Closest ‘distance t5'5e1sniicisouTed =718k

iHardscapelDésién_aand Gonstru'cfio'lij

Al 31gmﬁcant hardscape elements should utilize'caissons and structural slabs:. Isolated elements
whichican tolefate §0il moveémeiit. may bé desigried. conventlonally asiteconimended bélow.

Spread footings:in recompacted fill may be designed for:antallowable bearing'valiie of; 1000
pounds per.square:foot- with a:minimumwidth of 15 inches;and;a'minimum embedment;of 24
iriches belowithedowest: ad}acenttgrade Thé. d331g11 valueimay be increased:one-third for'short
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durationswindiorseismic loading: ‘Total ‘and differential settlements are ant1c1pﬁted to beon;the.
order-of 1 and 3/4% inch,.respectively, overa:distance of .20 feet.

‘Lateral loads may- ‘béfesisted by passive pressire forces and by frlctlon actmgfomthe ‘bottoritof
footmgs Theallowable pissive:pressure; forces inay be compiited’ usmg an equ;valent fluid
density-of 100 pounds;pet cubic foot for ﬁl] and a coefficient of friction of 025! may be used:i in
‘computing:the: frictional resistance: Fnctlon resistancetand;passive, pressure may’ be-combined
withoutreduction.

Flatwork:elemetits;Should be,ammifitifiin 5 ifichies thick:(actual) and reéinforced with No. 4bars:
i6.in¢hesonceniter both ways. An 18-inch réinforced thickened edge.should also'be utilized.for
Si gn'i'ﬁcanf elemen"'ts S'ub'grade presafura’fion to- 1'4‘0" percenf of opfimum' is: recomm’ended]t‘o a

_prlqr to_p_lacemen_t c_)fuconcrete

concrete: ﬂatwork should beé divided-inito ‘as nearlytsquare p‘mels as’ posmble Jointsishould be
prov1ded at'maximum:6; feet intervalsito gwe articiilation to'the'concréte pariels. Landscapmg
:and*planters: adjacent to concrefe flatwork:shouild be designed in such a‘manner as todirect
drainage away from concretetareas o' approyved outlets: Planters.located adjacent to:principal
sfoundation-elements.should be sedledsand. drained; this:is éspecially importantif: located;upon
rétaining, wall'backfills.

Landscapeidesign:should:includeconsideration ofisubsurfacerdrains beneath:high wateruse:
arcas. It-isirecommended:that deep rooted low-watethéed plants‘fbe selectedifor: general
.landscapmg purposes ‘to:miifimize itFigation-Fequirements afid. conseqiiént satiration of
underlymg\soﬂsr

Hardscape.improvementsiconstructed‘in rearislopesareas should-utilize integrated caisson/grade
bedm/deepened%footmg/struc‘rural slabiconstruction.or should bé:constracted as mdependent

ﬂoatmg menbers which&an toleraté siope movemerit;

"Utility Trench Backfill .

Utilitytrench backfilk should be: p‘la'ced ifiigccordance with Appendix E, Utility Trench Backfill,
‘Guidelines: It:isithe:ownersrand contractorswesponsiBilityito. inform subcontractorsiof:these
‘Tequirementssand fo notify Geofirm, whenbackfill placemeéntis:to. begm

Fotinidation Plan Review

In order to helpiassuresconformanceiwith recommendations:of this report and.as.a:condition:of
the issue:ofithis report, the undersi gned should review-final foundation. ;plans: and spec1ﬁcat10nsi
g Or: to subrmssmn of such to the bu11dmg ofﬁmal fomssuance of permlts Such rewew ISutO be
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thefinformation.provided herein. Thisireviewsshallinot:include:review: ofithe accuracy-or-
completeiiess of: detalls,usuch as’quantltles dimensions; wéi ghts ot gauges,efabncatton processes,
[Constraction means: oF mcthods,i cootdinationof the-work with: 6thes tradestor Constiuctiof safety
precautions, all of:which are'the sole responsibility. of the:Cofitractor. -Geofirm’s feview! ishiall be,
iconducted with reasondble prompiness, whileiallowing:sufficient: time'in our, judgment'to permit,
adequateireview. Review:of a specificitemsshallinot indicateithat Geofirm has;reviewed the.
-entire systcmsof whichsthetitem is a componerit. Geofirm shallsfiot -be: responSIble forany
deV1atlon from the'Constructton Documents not brought to our attentiondn wrttmg by thet

._subln.lg,s.i.c_)ns of c.or,r.e_lated ﬂ@lﬁé h@ve»no.t‘becn:_r_cc_etved.

%Observation_fandffaesting

Asd condition of theisesf this report, it: 1§ requtred that. geotechmcahconstructmn obgérvation.
will be-conducted by-Geofirm'(o dbserve proper rernoyal of unsuitable; materlals,ithat foundation
rexcavationsiareiclean andifounded in: ‘competent’ material, to test for ‘proper. ‘inoisture content and.
properidegreeiof compactlon offill, .to.test:placementiof wall, and} trench backfill materials;;and:to
‘contirm-design assumptions..

A Geofirm representative: ishall visit the:site; at intervals appropnate to. the?stage of construction,
:as notified by the;Gonftractor; insorder fo obseryve the’ progress:and. quality of the works completed
by-the Contractor. Such visits and -cbservation are notiintended to bewan exhaustivercheck ora
detdiled ingpection ofithe Coritractoris work but rather :are-to allowiGeofirm, .asian: expertenced
professmnal totbecometgenerally famlhar w1th the work Bisk pro gress and to detennme s

reSpOHSIblhty for thetconstructlon mefms methods technlques Sequences or procedures selected
by thie Conitractonnor the:Contfactor sisafety: precautions of-programs-in-connection with the
Wwork. Thigsg: rlghts and responmblhtlessare solely ithoseof the Coritractor.

Geofirm shallnot be responsﬂ)le forany-acts.oromission:of the.Contractor; subcontractor;.any

' entlty performmg any pomon of the work for any agents or’ employees of any of them Geoﬁrm

ttme and materlal bas" 3 The respon31b1hty,aforatlmely not1ﬁcat10r1*of the!start of constructlon andk
ongomgageotechmcal yiinvolved phaseseof ‘construction is'that of thie owiier-and.his:contiactor:
Typically,,atleast: 24, hours fiotice;is reqmred
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Jobsite Safety:

Néither the:professional: activities ofiGeofirm;:nor the; presence of Geofumi’s employees and
‘subconsultants ata, construchon/prmect site;.shall.relieve the General‘Gontractorof its
:obligations; dutiesqand responsibilities, mcludmg,,,but notilimited‘to, construction;means;.
‘methods;isequence; techniques or-procedures hecéssary for: perforrmng superintendingrand.
coordinationsthe worksintaccordance with theicontract docuinents dnd 2 any ‘health or-safety
;precautloHSsrequlred by any regulatory-agencies. Geofirm and its personnel have.no authorlty to:
TXETCiSE: -any’contiol dverany construction contractor-or its employees in:connection’ with, their
WOtk Or.any. health or: safety programsor procédures. The General Gontractorshall be: solely’
responsible:for jobsites safety.

LIMITATIONS, i

This investigation ag beet conducted i n: accordanceswith generallyiaccepted practiceyin the
1eng1neer1ng geologic: :andisoilss engmcenng field. No furthcr warranty ;is:offered or'implied.
‘Gonclusions and recommendations presented dre based.on subsurface conditions: encountered,
and aremot:meant:to: 1mply a control of nature. AS sité, geotechmcal condmons hay. altér'with
time, the recommendations:presented:herein are; con51dered valid for a i€ perlod oflone year
from the teportdate: The recommendations are also specific tothe;current” proposed additions:
And 1___ provements. Changesim proposed Janduse-on developmentimay requlre supplementa]
mvestlgat]on or recommeéndations. Also, indepénderit-use:of this report in:any: form cannot'be
approved .unless.specific written verification.of the. appllcablhty ‘of the reconimendations is
obtained:fromrthis firm.

Thank'you for this opportiiity-to b 6fiservice: 1f-youthave-any:questions, please:contact this
office: - I

NO, 1619 “

CERT[F' €D,

HannesLH Rlchter P E
Geotechinical Engmeer G.E 717
Registration Expires 3-31-08
Date:Signed: 7./ f [ 82

KAT/HHR:fp
‘Distributiof: (5)to Addressee:
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MAP EXPLANATION
Zones of Required Investigation:

Liquefaction

Areas where historic accurrence of liquefaction, or local geologlcal,
geotechnical and groundwater conditions Indicate a potential for
permanent ground displacements such that mitigation as defined in
Public Resources Code Section 2693{c) would be required,

Earthguake-Induced Landslides
. Areas where previous occurrence of landslide movement, or local
Y topographic, geologlcal, geotechnical and subsurface water conditions
~  Indicata a potential for permanent graund displacerments such that
mitigation as deflned in Publlc Resources Code Section 2693(c) would
be required.
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Typic'al e e el e T R/ Geotextile Filter Fabric
Retaining ; oefectNoneohesive - .

Geotextile Filter Fabric
8" Lap

Limit of Wall Excavation

Single-sized 1/2"- 3/4" Drain
Rock

4" Perforated Plastic Collector
Pipe, (Below Slab Elevation)

Notes: This system consists of a geotextile fabric-wrapped gravel envelope. Collection is with a 4-
inch diameter perforated plastic pipe emhedded in the gravel envelope and tied to a 4-inch diameter
non-perforated plastic pipe which discharges at convenient locations: The outlet pipe should be
placed such that the flow gradient is not less than 2.0 percent. "The geotextile fabric-wrapped gravel
envelope should be placed at.a similar gradient

All drain pipes should be Schedule 40 PVC or ABS SDR-35. Perforations may be either bored 1/4-
inch diameter holes or 3/16-inch slots placed.on the bottom one-third of the pipe perimeter. If the
pipe is to be bored, a minimum of 10 holes should be uniformly placed per foot of length. If slots are
made, they should not exceed.2-1/2 inches in length and should not be closer than 2 inches. Total
length of slots should not be less than 50 percent of the pipe length and should be uniformly spaced.

The fabric pore spaces should not exceed equivalent 30 mesh openings or be less than equivalent
100 mesh openings. The fabric should be placed such that a minimum fap of B-inches exists at all
splices.

Typical Retaining Wall Subdrain Detail

= =i r—— [JOBNO: DATE: FIGURE:

71736-00 July 2007
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Date(s) Logged: 5/25/2007

Method of Drilling: Limited Access with 24" Bucket

Logged By: JLH Drilling Company: South Coast Drilling
'LOCATION: Driveway Prop: 30 inches
Weight(s): 140 Ibs
Ground Elevation 542'
5 o | @ —~| =
3 g || =58 BORING NO.: BA-1
= Cl e |50 s[88=]a= Z
< w| 8 |ag @ |2 8|8 o 5
al=2| 5 |2l £]|85|%5 Description Laboratory { &
Ql Bvo m |[Dwnl o {=ZJ0lLo Test(s) o
0 ARTIFICAL FILL (0-1.5); 0
Light olive tan to gray and yellow-tan clayey SILT to silty CLAY; dry to
-1 - slighly moist, soft to medium stiff, scattered roots to 1/2" dia., -1-
— — = == = == = === o __ |composed of siltstone bedrock clasts. -———
LD - T gvoM(Ts2.,, — - - T T T T T T T T T T T T T i - -
I R R A S S Dark brown clayey SILT 1o silty CLAY {topsoil); medium siiff, slightly CNIZWis2SW
] \ moist, hollow sound when struck by hammer, clasts in matrix of !
-3 - \ medium brown clay, scattered caliche stringers, root casts. ! -3 -
\ @1.5-2.5" Bedrock contact; increased caliche along contact, !
-4 - A indistinctly irregular contact, multiple roots to 1/4" dia. I’ - 4 -
\ ; JN1DW0SW
CAPISTRANO FORMATION (2.5-387); ]
-9 - 12 (@25 5illy SANDS TONE to sandy SILTSTORET highly wealhierga, ~ | Jnewzasw  [*5 -
26 closely fracturedfjointed, significan! jarosite precipitate, iron staining
-6 - and gypsum seams along structures. 0 -
@3.5-5.5"s Medium gray SILTSTONE to clayey SILTSTONE; massive,
: scattered jarositefiron staining, medium hard.
"7 @4'": Light gray clayey SILTSTONE with indistinct and discontinuous r— 7
bedding, moderate low-angle joints/fractures lined with jarosite.
-8 - Attitude along joint. -8 -
@5.5"; Light gray clayey SILTSTONE: thinly to thickly bedded, micro
L9 - thin iron staining and jarosite precipitation zlong bedding, mediuw hard, g -
competent, local iron-stained sandstone beds. Attitude along jarosite-
lined joint.
104 @7 Aftitude along joint, scattered roots continue. snasensse b 10
10 {@8-10": Less hard, moderately disarticulated locally, increased
L 49 24 gypsum seams along bedding. 11
@10-15" Moist.
@10 1/2" thick red/orange iron-stained bed.
12- @12-17": Light gray SILTSTONE; yellow jarosite lined bedding 12
prevalent.
13- @13 Continues oxidized light gray clayey SILTSTONE; locally L 13-
gypsum and iron stained, medium hard o soft, thinty bedded.
@15 Rools not cbserved below this depth.
14 - @15.5 Light blue-gray micaceous, fine-grained SANDSTONE beds, 14
friable, medium hard.
15- = 15
29 @17-24". Locally soft in proximity to joints, moist, competent overall.
[ 16- @17": Attitude along jarosite-lined joint, 16+
117 - sntiweasw A7
18- - 18-
| 49 - - 19 -
20 - - 20
Project No.: 71736-00 LLOG OF BORING Figure No.. b1
GEOFIRM
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|| Date(s) Logged:

Logged By: JLH

52512007

LOCATION:NW patio corner at top of slope

Method of Drilling: Limited Access with 24” Bucket

Driliing Company: South Coast Drilling

Drop: 20 inches
Weight(s): 140 fbs

.Ground Elevation: 542'
s v |2 2% _
. e 2 e siaa BORING NO.: BA-1 (continued) .
= S| & |Se|la|le(gz =
£ v 2 |28 Q|5 Elas)| . ES
Sl=8| 3 |2EZ2(55|25% Description Laboratory | &
0| wo 0D |Dwld|=0lLtal Test(s) ]
50 ] CAPISTRANO FORMATION (coritinued): 2.
‘ 13 @20:5": lron-stained SANDSTONE bed in sampler tip. Adjacent
ey 24 material consists of medium gray thinly bedded clayey
21 - SILTSTONE; medium hard, micro thin iron staining along beds. F21-
22 - 22
23— @23-24": Medium gray, hard, gypsum/{iron coated joints remain .23.
{present, bedding thin to thick
24 @24": Attitude along bedding. BNGAEBSE [ 24
@26.5 Athtude along one of several parallel gypsum lined joints.
28~ , " . . - 26 -
@28’ Medium gray clayey SILTSTONE to silly CLAYSTONE; JN15WISW
b continued medium hard, thin bedded, locally up to 1-inch thick
27 gypsum seams along bedding, bedding locally iron-stained, moist, 27 -
Attitude along iron-banded joint. )
28~ @28'5™: Aftitude along bedding. SMISWIRASW | g
’@29':‘ -Attitude aleng bedding., BNZAWRESW
29 - @29'7": 1-inch thick orange, iron-stained, fine-grained, encircles L 5g.
: hola, friable, thin dark laminae. Hard to medium hard, medium gray- Ef;:’af;g;;i
. brown clayey SILTSTONE above and below bed. Attitude along '
30 5 bed. - 30-
57 @30‘.5‘: Light gray clayey SILTSTONE; medium hard, thin bedded,
.39 - iron-staining along bédding, competent, uniform texture. -39
@31'5" - 32" 1™ Creamn, purple and orange; medium hard, thinly B:N4OEN2SE
32 - bedded CLAYSTONE, betwéen two blue-gray, dark fine-grained 39
sand beds, gypsurn seam along bedding above upper sand bed.
@32'4": unoxidized I
33 @32.5"; Bedding attitude in unoxidized zone. Tniowiisw  F 33
@33"; Attitude along banded joint. Bedrock is-dark gray to black B:N13EM2SE
i34 - unoxidized SL.TSTONE below 337, hard, micaceous, platy to - 34
massive.
35 @35"; Increased moisture. 35+
36 - - 36 -
37 - @37": Dark gray to black SILTSTONE; hard, micaceous, local L 37 -
17 white sandstone bioturbation.
50/5,5%
38 TOYAL DRI DERTH 37 FEET 38-
SAMPLED TO 38 FEET
{ NO GROUNBWATER
39~ LOGGED TO 33.5FEET -39
BACKFILLED AND TAMPED
40 ~ - 40 -
B Project No.: 71736-00 -LOG OF BORING Figure No.:. b2 |
GEOFIRM




Logged By:

Ground Elevation: 542"

Date(s) Logged: 5/24/2007
JLH

LOCATION: Rear patio corner at top of slope

Method of Drilling: Limited Access 24" Bucket
Drilling Company: South Coast Drilling

Drop: 30 inches
Weight(s): 140 Ibs

S s |2 zi2% ,_
. ® 2 gl Tloa BORING NO.: BA-2
= 2 |50 & |8x 2 = <
£ 2| 229215832 - <
> =8| 8 |2E 2|35|25 Description o
0| »o m |Dn|l o |=0|En0 Attitudes | O
.0 , _ 0-
ARTIFICAL FILL (0-17.5}:
@0-8": Light gray to olive brown SILT; very dry, soft fo stiff, scattered
- roots to 1/2" dia., clasts of dark brown residual topsoil and fight tan =1
sandy bedrock (thin layered).
. 2 - - 2 s
-3 - -3 -
- 4 - - 4 —
-5 - Y-
12 5
15
- 6 - e 6 -
L7 - -7 -
@8": Light gray clayey SILT; dry, scattered fine- to coarse-grained
L. g - angular sandstone cobbles and pebbles, soft to stiff, -5 -
-9 - -y
.10 - @13.5" Zone of dark brown to black clayey SILT topsoil clasts; soft to - 10 -
6 stiff, dry to slightly moist, scatlered roots.
11
11 @13.5-17": Continued variable layers of light ofive SILT, SAND-and F i1
dark brown topsoil; dry to sfightly meist, softloose to stifffmedium
- 12 - dense, scattered r_;!asts of thinky bedded cemented sandstone. 12 -
@17-17.5" Base of fill consists of a 2-inch thick black clayey SILT
13- (topsoil) that is stiff, slightly moist, and contains scattered sandstone 13-
cobbles-and roots.
L4 - COLLUVIUM (17.5-187); 14 -
Dark gray-brown to black clayey SILT to silty CLAY (1opsoil); soft,
.15 - | narays.-nwitiple disartic Jatediweathered bedragkclasts, scattered fine { 15 -
6 and large roots. \
9 ! A
4 i
+16 - / |CAPISTRANO FORMATION (18-50": A F 16 -
r @19 Light gray and tan to clive SILTSTONE; medium hard, slightly \\
47 - [/ qruoist to molst, moderately weathered, closely fracturedfjointed, _ _ _ | v b7
I EREE Y D B # |jerosite, gypsum seams and iran staining common along bedding and AU Y
, - paralell to joints (banded), local open structure (joints/fractures) 1/8 ~
18 T=——rFr=~F—-1===-" inch wide, local sandy interbeds, typically thinly to thickly bedded. N = =18-
C:N3ZEMENW
19 - 19 -
20 L 20 =

Projeét No.: 71736-00

LOG OF BORING

Figure No.: b3
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' ‘ "E‘)ate_(s),‘Logged: 5242007 Method of Drilling: Limited Access 24" Bucket
Logged By: JLH Drilfing Company: South Coast Drilling
I‘ LOCATION: Rear pati t top of i brop: 0 inches
: ¢ Rear patio corner at top ot siope .
T P P P Weight(s): 140 Ibs
o Ground Elevation:
' S s | 2] 5|»%
: . w 2 =3 S|loa BORING NO.: BA-2 (continued) N
= 2 | (39 8|SE|gx <
£ o | @ lnel D12 8lgG " 5
l S| s8 | 5[2El 2|85 %5 Description =3
: al|l 4o o Dwlm |[Z0|E0 Adtitudes | O
420 - CAPISTRANO FORMATION [Lontinued): JNIIW/BANE L 2() .
. 12
| i
AR 21
I L 22 - | ' 22
$23- INIBWRESW [ 23"
l 24~ 24 -
25 - @25": t-inch thick orange SANDSTONE; iron-stained, fine- . 25 -
I grained, encircles hole, friable. BIN14EM55E
96 - @26.5:27'2". Cream, purpie and orange BENTONITE; medium L 26 -
: hard, thinly bedded CLAYSTONE, sandwiched between two blue-
) gray micaceous, dark, fing-grained sandstone beds, gypsum seam B:NSE/SSE
27 - along bedding above upper sand bed. 27 -
@25-30* Scattered gypsum-lined hedding and jointing continue,
L8 - locally root matted and iron stained. L 28
@28": Bedrock consists of locally highly disarticulated/sheared
| og.. claysy SILTSTONE in close proximity to’joints? soft, moist, local .2G-
gypsum seams .along shears/fracture surfaces, locally BNEE/1SE
= polished;’striated shear planes, scattered roct hairs. Thin interbeds ’
I 30 - 15 of completely iron stained yellow orange sandstone. 30
. 29 @29": Manganeese Oxide staining along jeint/fracture surfaces,
. 31 sca_ttrered raot hairs. ) - 31
l @30'3": Tan to medium orange SANDSTONE 1/2" thick, fine- to
' medium-grained, friable. |
- 32 @32 Aftitude on joint. J—
l' P33 - r33-
 3a- .34
l 35- @37'5™: Black elipsoidal-shaped unoxidation with diffuse margins 35
in medium gray brown clayey SILTSTONE to'silty CLAYSTONE I
36~ | with discontinuous precipitation of cream-colored jarosite along 36
l stiuctures.
. 37 - @38'3": White to orange tan SANDSTONE; cross-bedded, 1-2 L 37
inches thick, lecally cemented, focally friable, micaceous, gypsum
- seam at base. B:N1SE/10SE
l 38~ : @37": Moderately disarticulated/sheared/polished, hard, 38-
@37.5": Incipient unoxidation boundary; dark gray to black clayey
39 SILTSTONE; thickly to indistincly thinly bedded, micaceous, -39
’ medium hard,
. 40~ - _ [ 40 ]
[ Project No.: 71736-00 LOG OF BORING Figure No.. b4 |
) GEOFIRM



Date(s) Logged:  5/24/2007 Method of Drilling: Limited Access 24" Bucket
Logged By, JLH Drilling Company: South Coast Drilling

P : Drop: 30 inches
‘LOCATION: Rear patio corner at top of slope WeiF;ht(s): 140 Ibs

Ground Elevation: 542'

5 v 12 5|2%
= = 2 = sSlo & BORING NO.: BA-2 (continued) N
= 2 |zl530 5 |22|g5 =
£ 21 2leg L 58las - =
Sl =8 | 3|REl 25595 Description o
0| BOo o Dwl o 2050 Allitudes | O
40- CAPISTRANO FORMATION (contint_:ed): 40
20 @40:5" Dark gray to black SILTSTONE; unoxidized, hard, thickly |
a7 to indistinctly thinly bedded, micaceous, local white sandstone
41 bioturbation. 41 -
@40-42": Black unoxidized clayey SILTSTONE,
42 - @42": Gray brown clayey SILTSTONE, oxidized. L 47
- 43~ ' : . - o - 43 -
@43': Medium 1o light gray SILTSTONE; hard, very thinly bedded
{apparent only by presence of ronfjarosite along bedding), gypsum B:NZGE/12SE
- 44 - lined joints continue. - 44 -
.45 - @45:45.5": Distinctively vari-colored +4-inch thick SANDSTONE- L 45 -
CLAYSTONE; 1-inch thick ochre-yellow-orange and iron stained
5 reddish claystone overlain in sequence by 1/2-inch thick blue-gray
46- micaceous fine-grained sandstone, 1-inch thick tan sandstone, and 46-
2-inch thick blue-gray sandstone. Seguence bounded above and
47 - below by dark gray to black unoxidized SILTSTONE, planar - 47 -
. bedding surface at base.
48 - @47": Orange-yellow iron-stained fine-grained SANDSTONE L 48
interbedded with medium gray SILTSTONE; damp due to porasity,
. medium hard, well bedded, friable.
49- @48" Dark gray ‘o black SILTSTONE; medium hard, 49
_ ‘|discontinuous thin beds, local white sandstone bioturbation, thickly
50- bedded, slightly moist. - 50 -
53’/3 - @50 Sample tip reveals complete unoxidized dark gray black
- 54 4 clayey SILTSTONE to SILTSTONE, hard . 51
52- TOTAL DRILL DEPTH 50 FEET r 52
SAMPLED TO 54 FEET
NO GROUNDWATER
53~ LOGGED TO 48 FEET - 53-
BACKFILLED AND TAMPELD
54 - - 54 -
55~ ‘ L 55 .
56 - - 55 -
57 - - 57
58~ - 58 1
60 60-
Project No.: 71736-00 L.OG OF BORING A Figure No.: b5
GEOFIRM
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APPENDIX C

FIELD EXPLORATION, SAMPLING, AND LABORATORY TEST RESULTS

Field Exploration Pfocedures

Al

Field Exploration

Subsurface soils were exposed by excavation of a dritled shatt vsing a limited
access bucket auger dnlling rig. Core sampling was conducted at regular
intervals as the drilling progressed. After the excavation was completed, the
shafts were physically reviewed “downhole” by an Engineering Geologist. Logs
of these observations are provided in Appendix B.

Sampling

1.

Core Samples

Core samples of subsurface materials were obtained by driving a steel
barrel drive sampler with a 140 pound hammer that is raised and permitted
to fall 30 inches. The sampler has an outside diameter of 3.0 inches and is
lined with a series of [-inch high brass rings having an inside diameter of
2.43 inches. A dnve shoe is placed on the tip of sampler to hold the liners
in place during sampling.

The samples were removed from the sample barrel in the brass rings,
placed in moisture tight containers and transported to the laboratory for
testing. Records of the number of blows required to effect each 12 inches
of penetration were made.

Disageregated Samples

Large bulk samples of typical soil types were bagged from the trench
spoils and were transported to the laboratory for classification and
physical testing.



IL.

Laboratory Testing Procedures

Al

Expansion Index Test

An expansion.index was perforined in accordance with UBC Standard No. 29-2.
The results of the test are tabulated below:

Sample Designation: - BA-2 @ 0-3’
Expansion Index: - 85
Expansion Classification: - Medium

Atterberg Limits Test

Atterberg Limits were determined in accordance with ASTM D4318. The results
are tabulated below:

Liguid Plastic Plasticity Soil Sample
Limit Limit Index Classification Location

40 18 22 CL BA-2 @ 0-3°
Corrosivity

Sample Designation: - BA-2 @ 0-3°

Soluble Sulfates - 0.0219 percent

pH - 7.4

Electrical Resistivity

1360 ohm-cm (saturated)

Maximum Density_"an'd,‘Optimum Moisture Determinations

Optimum moisture and maximuam density were determined in accordance with
Test Designation ASTM D 1557-02. These results are tabulated below:

Optimum Maximum

Moisture Dry Density
Sample Location Content (%) (pef)
BA-2 @ 0-3’ 15.0 115.0

Direct Shear Tests

Direct shear tests were performed in general accordance with ASTM D 3080 on
specimens of bedrock material inundated before and during testing. The direct
shear machine employed was a conventional single shear, strain-controlled device.
‘The shearing strength parameters were obtained by fitting a straight line through



three points of peak shear strength versus total.normal stress. The total normal
stress range used was 2000 to 8000 pounds per square foot. Results from the tests
are summarized on Figures C-1 and C-2.

Consolidation Tests

Incremental consolidation tests were conducted on undisturbed fill soil specimens
mn accordance with ASTM D2435. The test results are graphically depicted on
Figure C-3 and C-4.
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APPENDIX D

ENGINEERING STABILITY ANALYSES

GENERAL

Engineering stability analyses were performed to assess the minimum Factors of Safety (FS)
against future movement of the slope located within the subject property. The analyses were
performed with the actual geologic conditions.

The “GSTABL7” slope stability program (developed by Gary H. Gregory, P.E. of Gregory
Geotechnical Software) in conjunction with STEDwin (a graphical User Interface developed by
Harald W. Van Aller, P.E.) were utilized for the stability analyses of the slope mass. The
computer program utilizes the limit equilibrium theory for the calculation of the minimum
Factory of Safety (FS).

SHEAR STRENGTH PARAMETERS

The shear strength parameters utilized in our stability analyses are presented in Table D-1,
below. These values were based on laboratory testing, local experience in similar soils and
engineering judgment, and are considered reasonable and representative of the on-site materials.

TABLE D-1
SUMMARY OF STRENGTH PARAMETERS

Fill - Af 115 120 100 25
Capistrano Formation Bedrock 120 125 700 26
—Te - Across Bedding
Capistrano Formation: Bedrock 120 125 200 13
—Tc - Along Bedding




ANALYSES

Slope stability analyses were performied for the slope located within the property using Cross
Section A-A’. Based on our analyses, we recommend that a pier system providing a resisting
lateral force of 20,000 Ibs per lineal foot be constructed along the side of the house near the top
of slope. The piers should extend a minimum of 35 feet below slab subgrade (10 feet minimum
into bedrock). Analyses were made with the proposed grades. The required factors of safety
(FS) were achieved with the inclusion of the pier system.

The Factor of Safety (FS) criteria adopted for verifying the adequacy of the stability of the slope
for the final design are as follows:

Static Conditions - FS>1.5
Pseudostatic Conditions - FS>1.1
Assumed Lateral Force (Seismic) - 0.15g

The results of the analyses are;presented in Table D-2 and Figures D-1 and D-2. Any revisions
to the grading plans may require additional analyses and revisions-to the recommendations
presented herein.

TABLE D-2

i

Circular mode. The analyses were made

1.53 a-3a D-1.1 with th.e inclus_ign of a pier system
AA? ' extending a minimurmn of 35 feet below slab
subgrade (10 feet minimum into bedrock),
1.20 a-3as D-1.2 providing a resisting lateral force of 20,000

Ibs per lineal foot.

Circular mode. The analyses were made
1.64 a-2a D-2.1 | with the inclusion of a pier system, extend a

: minimum of 35 feet below slab subgrade
(10 feet minimum into bedrock), providing
124 a-2as D-22 a resisting lateral force of 20,000 lbs per
lineal foot.
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71736-00, Hendrickson, section A-A', , Circular mode, static, with piers
JA71736-00 hendnssa\a-3a.pl2  Run By: Geofirm  6/11/2007 04:18PM

610 T : .
# FS || Soil Soil Total Saturated Cohesion Friction Pore Pressure | Piez, Load Value !
a 1.53|| Desc. Type UnitWt. Unit Wi, Intercept 1Angie Pressure Constant Surface P1 20000. lbs !
b 1.54 No.  (pch) (pcf) (psf)  !(deg) Param. (psf) | |
¢ 155 Af 1 150 1200 100.0 25.0 0.00 2.0 !
d 1568 Tc 2 1200 1250  Anise Aniso  0.00 0.0 !
e 1.57 . : |
f 1.58 ' ' |
g 1.58 ' ' !
h 1.58 ' | |
i 1.58 ' ! !

570 O T R e - -

530

4390

450

0 40 80 120 160 200 240

GSTABL7 v.2 FSmin=1.53
Safety Factors Are Calculated By The Modified Bishop Method

D-1.1
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2006 **

Fxk  GSTABL7  ***
** GSTABL7 by Garry H. Gregory, P.L. **
** Original Version 1.0, January 1996; Current Version 2.005, Sept.

(A1l Rights Reserved-Unauthorized Use Prohibited!

********************—Jf********-}******Jr*****Jr***_*,****'}(***********‘k***'k**'k*********

*

Forces.

SLOPE STABILITY ANALYSIS SYSTEM
Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Bnalysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nenlinear Undrained Shear Strength, Curved Phi Envelope,
Aniscotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
Surfaces, Pseudo-Static & Newmark ERarthduake, and Applied

**'k*:’(**'}(**'k**k**‘k*****‘k**'k‘*******k*****‘k*?‘c*?\f*******‘k***'&‘*****‘k*'ﬁ‘****"ﬂ:4(***‘******'k

*

Analysis Run Date: 6/11/2007

Time of Run: 04:18PM

Run By: Geofirm

Input Data Filename: J:\71736-00 Hendr\SSA\a-3z.in
Qutput Filename: J:\71736-00 Hendr\SSA\a-3a.0UT
Unit System: English

Plotted Output Filename: J:%\71736-00 Hendr\SSA\a-3a.PLT

PROBLEM DESCRIPTION: 71736-00, Hendrickscon, section A-A',
, Circular mede, static, with piers

BOUNDARY COQORDINATES

10 Top Boundaries
12 Total Boundaries

Boundary X-Left Y-TLeft X-Right Y-Right Soil Type
No. (ft) (£t} (ft) {ft) Below Bnd

1 0.00 484.00 50.00 485.00 2

2 50.00 485.00 60.00 490.00 1

3 60.00 £490.00 103.00 510.00 1

4 103.00 510.00 137.00 533.00 1



5 137.00 533.00 137.10 542,50 1
6 137.10 542.50 151.90 542.50 1
7 151.00 542.50 178.00 542.50 1
3 178.00 542.50 178.10 543.50 1
9 178.10 543.50 201.00 544,00 1
10 201.00 544.00 240,00 545.00 2
11 50.00 485.00 60.00 486.00 A
12 60 .00 48.6.00 201.00° 544 .00 2
User Specified Y-Crigin = 450.00(£t)
Default X-Plus Value = 0.00{ft)
befault Y-Plus Value = 0.00{ft)
ISOTROPIC SOIL PARAMETERS
2 Type{s) of Soil
So0il Total Saturated Cchesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pct) (pct) (psf) {deq) Param. (pst) No.,
1 115.0 120.0 100.0 25.0 0.00 0.0 0
2 120.0 125.0 0.0 0.0 0.00 0.0 0

ANISOTROPIC STRENGTH PARAMETERS
1 soil typel(s}

Scil Type 2 Is Anisotropic

Number Of Directicon Ranges Specified = 3
Direction Counterclockwise Cohesion Fricticn
Range Direction Limit Intercept Angle
No. (deg) (pst) (deq)
1 -9.0 700.00 26.00
2 -6.0 200.00 13.00
3 90.0 700.00 26.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that rédnge.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tensicon crack.



PIER/PILE LOAD({S)

1 Pier/Pile Load(s) Specified

Pier/Pile X-Pos Y-Pos Load Spacing TInclination Length
No. (ft) (ft) {lbs) (ft) (deg) {ft)
1 138.00 542.50 20000.¢C 1.0 90.00 35.0

NOTE - An Egquivalent Line Load Is Calculated For Each Row Of
Piers/Piles
Assuming A& Uniform Distribution Of Load Horizontally Between
Individual Piers/Piles.

A Critical Failure Surface Searching Method, Using A Random
Technigque For Generating Circular Surfaces, Has Been Specified.

13200 Trial Surfaces Have Been Generated.

200 Surface(s) Initiate(s) From Each Of 66 Points Equally Spaced
Along The Ground Surface Between X = 65.00(ft)
and X = 130.00(ft)

Fach Surface Terminates Betweaen X = 151.00(ft)
and X 240.00(ft)

Unless Further Limitations Were Imposed, ThHe Minimum FElevaticn
At Which A Surface Extends Is Y = 450.00 (£}

5.00{ft}) Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Crdered - Most Critical First.

* * Safety Factors Are Calculated By The Modified Bishop Method * *
Y

Total Mumber of Trial Surfaces Attempted = 0



Number of Trial Surfaces With Valid FS = 0

Statistical Data On All Valid FS Values:

FS Max = 0.000
Standard Deviation

FS§ Min =
= 0.0

500.000

0o

FS Ave = Nall
Ceoefficient of Variation

Failure Surface Specified By 18 Coordinate Points

Point X-Surf
No (ft)

1 87.000
2 $1.989
3 96.949
4 101.859
5 106.700
6 111.454
7 116.102
8 120.625
9 125,007
10 129.229
11 133.276
12 137.131
13 140.780
14 144.208
15 147.402
16 150.350
17 153,039
13 153.536

Circle Center At X

79.873
Factor of Safe
* kK 1.530
Individual data
Water
Force
Slice Width Weight Top
" No. C(ft) {ibs) {1lbs)

Y-Sur
(ft)

502
502
503.
504
505.
507.
509
511
513.
516.
519
522.
525.
529.
533.
537
541
542

B4.335

ty

* k&

on the

Water
Force
Bet
(1lbs}

f

.558
.883

518

.463

712
262

.105
.236

644
322

.259

443
861
501
348

. 387
.602
.500

r

0

Tie
Force
Norm

(1lbs}

Y

= 582.387 ; and Radius

slices

Tie
Force
Tan
{1bs)

Earthquake
Force
Hor
(1bs}

Ver
(1bs)

Failure Surface Specified By 21 Coordinate Points

NaN

Surcharge

Load

(1bs)



5

Point X=-8urf Y-Surf
No. (ft) (£t}
1 76.000 497.442
2 80.938 498.228
3 85.845 499,186
4 90.717 500.312
5 95.546 501.607
6 100.328 503.069
7 105.056 504.695
8 106.725 506.484
9 114.329 508.434
10 118.863 510.542
11 123.321 512.806
12 127.698 515.223
13 131.988 517.791
14 136.187 520.505
15 140.290 523.363
16 144.291 526.362
17 148.185 529.498
18 151.969 532.767
19 155.637 536.165
20 159.185 539.688
21 161.828 542.500
Circle Center At X = 55.776 ; Y = 640.285 ; and Radius =
144.268
Factor of Safety
Ea 3 1.542 J ok ok
1

Failure Surface Specified By 19 Coordinate Points

Point X-5Surf Y-Surf
No. {ft) (ft)
1 85.000 501.628
2 89.966 502.214
3 94 .897 503.041
4 99.782 504.106
5 104.610 505.407
6 1098.369 506.940
7 114.048 508.703
8 118.636 510.691
g 123.122 512.899%
10 127.495 515.323
11 131.746 517.955
12 135.864 520.721
13 139.839 523.824
14 143.662 527.046
15 147.325 530.450



16 150.818 534.027
17 154,133 537.770
18 157.263. 541.66¢%
19 157,866 542.500
Circle Center At X = 75.412 ; Y = 604,159 ; and Radius =
102.979
Factor of Safety
* &k 1.554 * &k
Failure Surface Specified By 21 Coordinate Peints
Point X-Surf Y-Surf
No. (£r) (ft)
1 74,000 496.512
2 78.932 497 .333
3 83.833 498.32%6
4 88.69% 499.487
5 93.516 500.818
6 98 .286 502.314
7 103.002 503.976
3 107.658 505.800
9 112.247 507.785%
10 116.764 50%.928
11 121.205 512.22¢6
12 125.562 514.677
13 129.832 517.279
14 134.010 520.027
15 138.089 522.918
16 142.065 525.945
17 145,934 529.117
18 145.690¢ 532.417
19 153.330 535.845
20 156.848 535.398
21 159.714 542.500
Circle Center At X = 52.816 ; Y = 638.901 ; and Radius =
143.957
Factor of Safety
* &k 1‘560 * & ok
1

Failure Surface Specified By 20 Coordinate Points

Y



135,928

Point
No.

O I ;e W N

O

10
11
12
13
14
15
le
17
18
15
20

X-8urf
{E1)

84.
88.
53,
58.
103.
108.
113.
117.
122.

126,

131.
135.
139.
144.
148.
152,
156.
159.
l1e63.
16%.

Circle Center At

6aaQ

9483

867

749
589
379
113

785

388
16
364
724
992
161
226
182
022
742
337
649

X =

Factor of Safety
1.567

* ok

Failure Surface Specified By 22 Coordinate Points

Point
No.

W~ Oy W N

O

X-surf
(ft)

72.
76.
81.
86.
91.
96,
100.
105.
110.
114
119.
123.
128.
132.

136.

140.
144,

000
908
785
628
433
1485

911

576
186

. 738

227
650
Go3
282
484
604
€40

* &k

Y-5ur

(L)

501.
501.
502.
503.
505.
506.
508.
509,
511.
514,
516.
518.
521.
524,
527,
530.
533.
536.
540,
547.

67.011

f

163
880
778
856
113
547
156
938
890
0095
294
741
346
106
017
076
278
619
094
500

r

Y-Surf

(ft)

495,
496.
497.
498.
50¢C.
501.
503.
505.
507.
50¢.
511.
513.
516.
518.
521
524.
527.

581
53¢
639
881
265
788
451
250
185
254
456
788
248
834

. 544

377
328

Y

636.025

’

and Radius



18 148,588 530.396
19 152.445 533.579
20 156.206 536.873
21 159.870 540.275
22 162.129 542.500
Ciracle Center At X = 41.795 ; ¥ = 663.632 ; and Radius =
170.744
Factor of Safety
ok 1.576 ok
1
Failure Surface Specified By 1% Coordinate Points
Point X-Surf Y-Surf
No . (ft) (£t
1 83.000 500.698
2 87.%43 501.452
3 92 .849 502.418
4 $7.708 503,593
5 102.513 504.977
6 107.254 506.565
7 111.923 508.356
8 116.510 510.345
! 121.007 512.530
10 125.407 514.906
11 129.700 517.469
12 133.879 520.214
13 137.937 523.135
14 141.8865 526.229
15 145,657 529,488
16 14%.305 532.907
17 152.803 536.480
18 156.144 540.199
19 158.039 542.500
Circle Center At X = 67.921 ; Y = 616.091 ; and Radius =
116.374

Factor of Safety
w kK 1.576 * kK

Failure Surface Specified By 22 Coordinate Points

Point X-Surf Y-Surf



G

No {(ft) (ft)

1 73.000 486.047
2 77.901 497.03¢6
3 82.774 498.156
4 B7.615 499,406
5 92.422 500.783

6 97190 502,288
7 101.917 503.91¢9

8 106.598 505.675

G 111.231 507.55¢6
10 115.812 509.558
11 120.339 511.682
12 124.807 513.926
13 129.2714 516.287
14 133.557 518.765
15 137.833 521.358
i6 142:.038 524.003
17 146.16¢% 526.879
18 150.224 529.804
19 154,200 532.836
20 158.094 535.972
21 161.903 539.211
22 165.568 542.500

Circle Center At X = 38.237 ; Y = 680.777 ; and Radius =
i87.973
Factor of Safety
* kK 1'577' * kK
1

Failure Surface Specified By 18 Cocrdinate Polints

Point X-Surf Y-Surf
No. (£t (ft)
1 89.000 503.488
2 93,962 504,107
3 9§.888 504.959
4 103.769 506.045
5 108..593 507.360
6 113.349 508.903
7 118.026 510.670Q
8 122.615 512.657
9 127.104 514.859
10 131.483 517.271
11 135.744 519.888
12 139.875 522,705
13 143.868 525.714
14 147.714 528.909
15 151.404 532.283



16
17
18

154
158
160

Circle Cénter At

105.278

.930
.284
719

X =

Factor of Safety
1.577

* k&

& ok ok

535.
539.
542.

78.490

828
536
500

!

¥

608.240

’

; .and Radius

Failure Surface Specified By 18 Coordinate Points

Point

No.

O ~J O U1k W b

O

10
11
1z
13
14
15
16
17
18

A-Surf
(£t)

83

87.
9z.
97.
102.
107.

111

1l6.
120.
125.
129.
133.
136.
140.
143.
l4e.
149.
151.

Circle Center AL

88.98%9

.000
973
908
791
606
337
.971
491
B85
138
237
169
922
483
842
9638
911
823

X

Factor of Safety
1.578

* k&

* &

Y-Sur
(ft)

500.
501
502,
503.
504.
506.
507.
510
51z2.
515
517
521
524
527.
531
535.
535,
542

76.213

£

698

.220

021
097
146
062
941

.07

463

.092
. 956
.044
. 349

858

.562

448
505

.500

.
’

Y

589.428

*xkk END OF GSTABL7 QUTPUT ****

.
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and Radius



71736-00, Hendrickson, section A-A', , Circular mode, seismic, with piers.
j\71736-00 hendrssala-3as.pl2 Run By: Geofirm 6/11/2007 04:21PM

610 ! { |

# FS Soil Soil  Total Saturated Cohesien Friction Pore  Pressure | Piez, Load Valhe |

a 1.20{ Desc, Type Unit Wi, UnitWt. intercept 'Angle Pressure Constant Surface P1 20000. Ibs |

b 1.2 No.  (pef) (pef) (psf)  |(deg) Param. (psf) : No. Peak(A)  0.150(g) |

¢ 121 Af 1 M50 1200 1000 1250  G.00 00 1+ 0 kh Coef.  0.150(g)< |

d 1.21 Te 2 1200 125.0 Anisa  Aniso  0.00 00 1 0 I i

e 1.22 T T T : :

f 1.22 : | | | .

g 1.22 . | ! ! :

h 1.22 j : : | |

i 1.22 ! ! ! ! :

570 I S Ty . b o e L o e e e D B _|

i
1

530 g :

| i

]

|

|

l

490 By :

| t !

| | I

1 | I

| ': |

450 | | : ’ :

0 © 40 80 120 160 200 240

GSTABLY v.2 FSmin=1.20
Safety Factors Are Calculated By The Modified Bishop Method
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2006 **

*AE GETABRBLT v+
** GSTREL? by Garry H. Gregory, P.E. **
** Original Version 1.0, January 19%6€; Current Version 2.005, Sept.

{All Rights Reserved-Unauthorized Use Prchibited)
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*

Forces.

SLOPE STABILITY ANALYSIS SYSTEM
Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic. Soil, Fiber-Reinforced Soil, Boundary Loads, Water
Surfaces, Pseudoe-Static & Newmark Earthguake, and RApplied

*‘k********‘k**'k'k******’*'k********‘A—*'ki-******-Ar-.k******-k-}r-k******-ﬁr*******-&-_********ﬂr*#**

*

Analysis Run Dateg: 6/11/2007

Time of Run: 04:21pPM

Run By: Geofirm

ITnput Data Filename: J:\71736-00 Hendr\SSA\a-3as.in
Output Filename: J:371736-00 Hendr\8S5A\a-3as.0UT
Unit System: English

Plotted Output Filename: J:\71736-00 Hendr\SSAl\a-3as.PLT

PRORLEM DESCRIPTION: 71736-00, Hendrickson, section B-A',
, Circular mode, seismic, with piers

BOUNDARY COORDINATES

10 Top Boundaries
12 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. {ft) (ft) (ft) {ft) Below Bnd
1 0.00 484.00 5C¢.00 485.00 2
2 50.00 485.00 60.00 490.00 1
3 60.00 490.00 103,00 510.00 1
4 103.00 510.00 137.00 533.00 1.



h_, v.. . | . ."_ . |
- - - - ‘- II- - - -
, . .

5 137.00 533.00 137.10 542.50 1
6 137.10 542.50 151.00 542.50 1
7 151.00 542.50 178.00 542.50 1
8 178.900 - 542.50 178.10 543.50 1
9 178.10 543.50 201.00 544.00 1
10 201.00 544,00 240,00 545.00 2
11 50.00 485.00 £0.00 486.00 2
12 50.00 486 .00 201.00 544.00 2
User Specified Y-Origin = 450.00(ft)
Default X-Plus Value = 0.00(£ft)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC SOTIL PARAMETERS
2 Type(s) of Soil
Scil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pct) (psf) (deq) Param. (psf) Mo.
1 1i5.0 120.9 100.0 25.0 0.00 0.0 0
2 120.0 125.0 0.0 0.0 0.00 0.0 0
ANISCTROPIC STRENGTH PARAMETERS
1 soil typels?}
Soil Type 2 Is Anisctropilc
Number Cf Direction Ranges Specified = 3
Direction Colnterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. {deq) (pst) (deqg)
1 -9.0 7OQ.OO 26.00
2 -6.0 200.00 13.00
3 90.0 700.00 26.00

ANISQTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3} An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tensicn crack.



Specified Peak Ground Acceleration Coefficient (A) = 0.150(g)
Specified Horizontal Earthquake Coefficient ({(kh) = 0.150{qg)
Specified Vertical Earthquake Coefficient {(kv) = 0.000(qg)
Specified Seismic Pore-Pressure Factor = 0.000
1
PIER/PILE LOAD(S)
1 Pier/Pile Load{s) Specified
Pier/Pile ¥-Pos Y-Pos Load Spacing Inclinatien Length
No. (ft) (Ft) {1bs} (ft) {deq) (ft)
1 138.00 542.50 20000.0 1.0 90.00 35.0

NOTE - An Equivalent Line Load Is Calculated For Each Row Of
Piers/Piles

Assuming A Uniform Distribution Cf Load Horizontally Between

Individual Piers/Piles.

A Critical Failure Surface Searching Methed, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

13200 Trial Surfaces Have Been Generated.

200 Surface(s) Initiate(s) From Each Of 66 Points Egually Spacesd
Alorig The Ground Surface Between X = 65.00(ft)
and X = 130.00{ft)

Each Surface Terminates Between ¥ = 151.00(ftL)
and X = 240,00({ft)

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 450.001(£fL)

5.00(£ft) Line Segménts Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.



(. -

* * Safety Factors Are Calculated By The Modified Bishop Method * *

Total Number of Trial Surfaces Attempted =
Number of Trial Sutfaces With Valid F§ = 0
Statistical Data On All Valid FS Values:
FS Max = 0.000 F§S Min = 500.000 FS Ave
Standard Deviation = 0.0600

o

Coefficient of Variation

Failure Surface Specified By 21 Coordinate Points

Poi

o=l oy U1l B

0o

10
11
12
13
14
15
16
17
18
19
20
21

Circl
144.268

nt X-gurf.
(£t}

T6.
80.

85

118
123

lel

e Center At

000
93§
.845

0.

95.
100.
105.
109.
114.
.863
321
127.
131.
136.
140.
144.
148.
151.
155,
159.
.828

717
546
328

056.

725
329

698
488
187
290
241
185
959
637
185

X =

Factor of Safety
Fowek 1.200

k& &

Y-Sur
(ft)

497.
498
499.
500
501.
503
504.
5086
508
510
512.
515
517
520
523
526
529
532
5356.
539.
542

55.776

Individual data on the

£

442

.228

186

607

.069

695

484
.434
542

806

.223
.791
.505
.363
.362
.498
.767

165
688

. 500

4

)

.312

Y

= 640.285

slices

r

NalN

and Radius

NaN



Water Water Tie Tie Earthquake

Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. (ft) {1lbs} {(1bs) (1bs) (1bs) {lbs) {(lbs) {1lbs) (1bs}

Failure Surface Specified By 20 Coordinate Peoints

Point X-Surf Y-Surf
No. (fe) (ft)
1 84,000 501.163
2 88,948 501.880
3 93.867 502.778
4 98.749 503.856
5 103.589 505.113
6 108.379 506.547
7 113,113 508.156
8 117.785 509,938
9 122.388 511.890
10 126,916 514.009
11 131.364 516.294
12 125,724 518.741
13 139,992 521.346
14 144.161 524.106
15 148.226 527.017
16 152.182 530.076
17 156.022 533.278
18 159.742 536.619
19 1'63.337 540.094
20 165.649 542.500
Circle Center At X = 67.011 ; ¥ = £36.025 ; and Radius =
135.928
Factor of Safety
* P 1_211 * &
1

Failure Surface Specified By 25 Coordinate Points

Point X-8urft Y-Surf

No. (fr) (ft)
1 66.000 482.791
2 70.871 493.918
3 75.719 485,144
4 80.540 496.468
5 85.334 497,889
6 90.0098 499.408
7 94 .830 501.023



8 99 .52% 502.734

9 104,190 504.540
10 108.815 506.441
11 113.400 508.435
12 117.944 510.522
13 122.444 512,700
14 126.899 514.970
15 131.308 517.329
16 135.667 515.778
17 139.976 522.315
18 144,232 524.938
19 148.434 527.648
20 152.580 530:.443
21 156.6€69 533.321
22 160.698 536.281
23 164.667 539,323
24 168.572 542.445
25 168.03% 542.500

Circle Center At X = 12.957 ; ¥ = 733.135 ; and Radius =
246.128
Factor of Safety
F oAk 1_214 * F Kk

Failure Surface Specified By 22 Coordinate Points

Point X-Surft Y-Surf
No . (FL) (ft)
1 73,000 496.047
2 77.901 497.036
3 82.774 498,156
4 67.615 19%,406
5 92,422 500.783
6 97..1:60 502.288
7 101.917 503,919
8 106.598 505.675
9 111.231 507.556
10 115.812 509.558
11 120.339 511.682
12 124.807 513.926
13 129.214 516.287
14 133.557 518.765
15 137.833 521.358
16 142.038 524.063
17 146.169 526.879
18 150.224 529.804
15 154.200 532.836
20 158.094 535.972
21 161.903 539,211
22 165,568 542.500



Circle Center At X =

187.973

Facter of Safety
1.214

hox K

Failure Surface Specified By 24 Coordinate Points

Point
No.

W ~I Wk

X=Surf
{(ft)

71.
75.
735
§5.
.365
95.
99.
.576
109.
.8569
455
122,
127.
131.
1386,
.703
.001

80

30

104

113
118

140
145

149.
153.
157.
161.
165,
579

169

170,

Circle Center AL

237.197

Q00
873

564

135
873

242

999
497
948
351

245
433
562
630
637

594

X

* &k

Factor of Safety
1.21¢6

* k&

Failure Surface Specified By 21 Coordinate Points

Point

X-Surf

*, ek

38.237

Y-Sur
(ft)

495
196
497,
488.
500.
501.
503.
504
506.
508.
510.
51Z2.
514.
517
519.
521.
524.
527.
529.
532.
535.
538.
541.
542.

21.685

Y-Sur

r

i

.116
.208

402
698
095
593
192

.889

686
580
371
6589
842

L1198

489
551
505
148
381l
701
607
598
673
500

’

f

Y

Y

680.777

727.130

’

r

and Radius

and Radius



=
o]

WO W~y U W N

(ft)

79.
83.
88.
93.
S8.

103

117

151

155,
159
163.
166.

Circle Center At

164.269

goao
921
BI2
670

489
. 266
107.
112.
.295
121.
126.
130.
135..
139.
143.
147,
LA57

995
673

857
354
783
139
419
617
731

691

529

267
154

K =

Factor of Safety
1.217

* % &

Failure Surface Specified By 20 Coordinate Points

Point
No.

[0 o IR I L ) TN S AN I

X-Surf
()

86

115

142

146.
150.
154.

. 000
90.
95.

108,

‘105,

110.

115.

L850

124.

129.

133.

137.

.152

953
878
768
617
418
164

468
014
480
862

345
435
418

* & ¥

(£e)

498
499,
500
501.
503
504
506.
508.
510
512.
514
516,
519.
521.
524
527.
530.
533
536.
53¢%.
542

52.332

Y-Sur
(£t)

502
502
503.
504.
505.
507
508
510.
512
514,
516.
519.
52%.
524.
527.
530.

. 837

724

760

944

.276
.754

37¢
142

.049%

096

281

602
056
642

337

198
164

.250

455
775

.500

!

£

.083
775

638
681

902
. 299
.872

616

.531

614
862
271
839
563
438
461

Y

660.927

I3

and Radius



17
18
19
20

158.
162,
165.
167.

Circle Center At

136,455

Failure Surface Specified By 21 Coordirate Points

288
039
667
750

X =

Factor of Safety
1.220

* koK

FPoint

No.

Q=1 oy U o N

el

10
il
12
12
14
15
16
17
18
19
20
21

X-Surf
(ft)

74.
78.
83.
88
93
98.

103.

107.
112
116
121
125
129,
134.,
138
142,
145,
149,
153.
156.
159.

Circle Center At

143.957

Failure Surface Specified By 22 Ccordinate Points

ooe
932

833
.696
-51¢6

286

002

658

.247
764
.205
562

832
010

.089

065
934
690
330
g48
714

X

* & &

Factor of Zafetvy
1.220

R 2

* F K

533.
536.
540.
542.

69.88¢

Y-Sur
{ft)

496.
497,
498
499.
500.
502
503.
505
507
509.
512.
514.
517
520.
522.
525.
5283,
532.
535,
539.
542

52.816

627
933
374
500

’

f

512

333

.3726

487
818

.314

976

.800
. 785

92%
226
677

.279

027
918
949
117
417
845
398

.500

z

Y

Y

637,594

638,501

r

r

and Radius

and Radius



Point A-Surf Y-Surf
No. (ft) ()
1 72.000 495.581
2 76.908 496.539
3 81.785 497.639
4 86.628 498 .881
5 91.433 500.255
) 96.195 501.789
7 100.911 503.451
8 105.576 505.250
g 110.186 507.185
10 114.738 509.254
i1 119.227 511.456
12 123.650 513.788
13 128.003 516.248
14 132,282 518.834
15 136.484 521.544
i . 140.604 524.377
17 144. 640 527.328
18 148.588 530.396
19 152.445 533.579
20 156.206 536.873
21 159,870 540.275
22 162.129 542,500
Circle Center At X = 41.785 ; Y = 663.632 ; and Radius =
170,744
Factor of Safety
*x x 1_224 ok k

Failure Surface Specified By 18 Coordinate Points

Point X-Surif Y-Surf
No. (ft) ()
1 B7.000 502.558
i 51.989 502.883
3 96.%49 503.518
4 101.859 504.463
5 106.700 505.712
6 111.454 507.262
7 116.102 509,105
8 120.625 511.236
9 125,007 513.644
10 129.229 5146.322
11 133.27¢6 519.259
12 137.131 522,443
13 140.780 525.861
14 144,208 529.501
15 147.402 533.348



16 150.350 537.387
17 153.039 541.602
18 153.536 542.500
Cilrcle Center At X = 84.335 ; ¥ = 582.387

79.873

Factor of Safety
* kK 1.225 *ok ok

*¥xwd END OF GSTABL7 QUTPUT %***

n

and Radius



71736-00, Hendrickson, section A-A', , Circular mode, static, with piers
JjA71738-00 hendrissa\a-2a.pl2 Run By: Geofirm  6/11/2007 04:26PM

610 r 1 i I
# FS| Soil Soil Totai Saturated Cohesion Friction Pore Pressure | Piez. Load Value '
a 1.64]| Desc. Type Unit Wi. Unit Wi. Intercept 'Angle Pressure Constant Surface 1 20000, Ibs :
b 1.65 No. {pcf) {pcf) (psf)  (deg) Param. (psfi | No. . i
¢ 1.68 Af 1 115.0 120.0 100.0 250 .00 0.0 : o : '
d 188 Te 2 1200 1250  Aniso Aniso  0.00 00 , O | |
a 1.72 T T T : :
f 1.73 ' : K '
g 1.75 | ! ! |
h 1.76 ! \ | |
i 177 ' : ! '

570 -0 A7 L. e o oo R [

|

530

490

450

|
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GSTABL.7 v.2 FSmin=1.64
Safety Factors Are Calculated By The Modified Bishop Method
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Forces.
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*k% GSTRBLT  ***

** GSTABL7 by Garry H. Gregory, P.E. **

** Original Version 1.0, January 1996¢; Current Version 2.0053, Sept.

(A1l Rights Reserved-Unauthorized Use Prohibited)

SLOPE STABILITY ANALYSIS SYSTEM
Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, So0il Mail, Tieback,
Nenlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic S¢il, Fiber-Reinfeorced Soil, Boundary Loads, Water

Surfaces, Pseudd-Static & Newmark Earthquake, and Applied

Analysis Run Date: 6/11/2007
Time of Run: 04:26PM
Run By: Geofirm

Input Data Filename: J:\71736-00 Hendr\SsSaA\a-2a.in
Cutput Filename: J:\71736-00 Hendr\SSA\a—-Za.CoUT
Unit System: English

Plotted Output Filename: J:\71736-00 Hendr\S$SA\a-2a.PLT

PROBLEM DESCRIPTICON: 71736-00, Hendrickson, section A-A',
, Circular mode, static, with pilers

BOUNDARY COORDINATES

10 Top Bounhdaries
12 Total Boundaries

Boundary X-Left Y-Left %-Right Y-Right Soil Type
No. (ft) (ft) (ft) {ft) Below Bnd

1 0.00 484.00 50.00 485.0G0 2

2 50.00 485.00 60.00 490.00 1

2 60.00 490.00 103.00 510.00 1

4 103.00 510.00 137.00 533.00 1



5 137.00 533.00 137.10 547,
6 137.10 542.50 151.00 542,
7 151.00 542.50 178.00 542,
8 178.00 542.50 178,10 543,
9 178.10 543.50 201.00Q 544
10 201.0Q 544 .00 240.00 545.
11 50.00 485.00 60. 00 186.
12 60.00 486.00 201.00 544,
User Specified Y-Origin = 450.00¢(ft)
Default X-Plus Value = (0.00(fL)
Default Y-Plus Value = (0.00{ft)

ISOTROPIC SOIL PARAMETERS
2 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore
Type Unit Wt. Unit Wt. Intercept Angle Pressure

50
50
50
50

.00

o
00
0o

Pressure

[N I ST

Piez.

Constant Surface

No. (pef) (p&f) (psf) (deqg) Param. {psf)
1 115.0 120.0 100.0 25.0 0.00 0.0
2 120.0 125.0 0.0 0.0 0.00 0.0
ANISOTROPIC STRENGTH{PARAMETERS
1 scil typel(s)
501l Type 2 Is Anisotropic
Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cchesion Friction
Range Direction Limit Tntercept Angle
No. (deg) {pstf) (deg}
] -9.0 700.00 26.00
2 ~6.0 200.00 13.00
3 80.0 700.00 26.00

ANISOTROPIC SQIL NOTES:

No.

(1) An input value of 0.01 for C and/or Phi will cause Aniso

C and/or Phi to be ignored in that range.

{2} An input value of 0.02 for Phi will set both Phi and

C equal tc zero, with no water weight in the tension crack.

(3) An input value of 0.03 for Phi will set both Phi and

C egual to zero, with water weight in the tension crack.



PIER/PILE LOAD(S)

1 Pier/Pile Load(s) Specified

Pier/Pile X-Pos Y-Pos Load Spacing Inclination Length
No. {(£t) (ft) {lbs) (ft) {deg) (ft)
1 138.00 542.50 20000.0 1.0 90.00 35.0

NOTE - An Equivalent Line Load Is Calculated For Each Row Of

Piers/Piles

Assuming A Uniform Distribution Of Load Horizontally Between
Individual Piers/Piles.

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

7200 Trial Surfaces Have Been Generated.

200 Surface(s} Initiate(s) From Each Qf 36 Points Equally Spaced
Along The Ground Surface Between X = 30.00(ft)
and ¥ = 65.00(£ft)

Each Surface Terminates Between X 151.00(£ft)
and K o= 240.00(ft)

il

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 450.00(ft)

10.00(ft) Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical ©f The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.

* * Safety Factors Are Calculated By The Modified Bishop Method * *

Total Number of Trial Surfaces Attempted = 0



Number of Trial Surfaces With Valid FS = 0

Statistical Data On All Valid FS Values:
FS Max = ¢.000 FS Min = 500.000 FS hve = Nal
Standard Deviation = 0.000 Coefficient of Variation = NalN

oo

Failure Surface Specified By 15 Coordinate Peints

Point X-Surf Y—-Surf
No. (£t} (fr)
1 50.000 485.000
2 59.584 487.854
3 69.091 490,954
4 78.516 494,298
5 87.851 497,883
6 97.091 501.707
7 106.229 505.768
8 115.260 510.063
9 124 .177 514.589
16 132.975 519.342
11 141 . 647 524.321
12 150.189% 529.522
13 158.594 534.940
14 166.85¢6 540.574
15 169.531 542.500
Cirele Center At X = -56.054 ; ¥ = 858.648 ; and Radius =
388.408
Factor of Safety
* % * 1'636 * %k
Individual data on the 0 slices
Water Water Tie Tie Earthguake
Force Force Force Force Force Surcharge
Slice Width  Weight Top ‘Bot Norm Tan Hor Ver Load
No. (Ft) {lbs) {lbs) {1bs) (1lbs) (1bs) (Ibs) {1bs) {1lbs)

Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Surf
No. (£1) (£



1 51.000 485,500
2 60.564 488.422
3 70.060 491,556
| 79.484 494,901
5 88.831 498 .454
6 98.098 502.214
7 107.278 50€6.179
8 116.368 510.347
9 125.363 514.716
10 134.258 51¢.285
11 143.050 524.050
12 151.734 5249.00¢%
13 160.305 534.160
i4 168.760 53%.500
15 173.283 542.500
Circle Center At X = -75.632 ; ¥ = 917.051 ; and Radius =
449,747
Factor of Safety
ke e 1-649 ook ok
1
Failure Surface Specified By 15 Coordinate Points
Pcint X-Surf ¥Y-Surf
No. (£t) (ft)
1 53.000 486.500
P 62.542 489.490
3 72.024 492 .667
4 81.442 496.030
5 90.792 499.576
6 100.071 503.305
7 109.274 507.216
8 118.3¢9 511.307
9 127.442 515.576
10 136.400 520.021
11 145.269 524.642
12 154.045 529.435
13 162.725 534.400
14 171.306 539.534
15 176.049 542.500
Circle Center At X = ~94.589 ; Y = 974.209 ; and Radius =
509.551

Factor of Safety
o ke o 1-678 EX



Failure Surface Specified By 15 Coordinate Points

Point
No.

@ -~ U LN

ko]

10
11
12
13
14
15

X-5urt
{ft)

51.
60.
70.
79.
88.
a7.
107.
116.
125.
133.
.639
.255
158.
168.
170.

142
151

Circle Center At

438.339

000
541
011
405
719
947
085
128
071
90%

753
129
610

X =

-75.524

Facter of Safety
1.680

* & A

Failure Surface Specified By 14 Coordinats Points

Point

Q-] U W

X-Surf
(fe)

55.
64.
4.
83.
9z.
101.
110.
119.
128.
136.
145.
153.
lel.
162,

ooc
582
067
445
705
838
834
685
380
910
268
443
427
917

* ok

Y-Surf

(fr)

485.
488.
491.
495.
498,
502.
206,
510.
515.
520.
524.
530.
535.
540.
D42,

500
495
708
135
776
629
691
960
435
112
990
065
336
gQo0
500

r

¥Y-Surf

(ft)

487

504

513

. 500
490.
493,
497.
500.
.849
50%.
.870
518.
524.
529.
535.
541.
542.

359
527
001
776

215

809
028
519
278
299
500

Y

505.181

r

and Radius



Circle Center At X =

308.267

-28.292

Factor of Safety
1.716

* & x

Failure Surface Specified By 14 Coordinate Points

Point
No.

W W~y Wb

X-Gurf
(ft)

51.
60.
0,
73,

89

115
124
132

Circle Center At

283.199

060
603
101
183

.738

97.
106.-
.622
.254
.702
140.
149,
156.
159.

853
819

957
007
844
6106

K =

E

-23.167

Factor of Safety
1.729

F Fk

Failure Surface Specified By 16 Coordinate Points

Point
No.

o Oy U N

X-Surf
{ft)

54
53.
. 965
.393
.783
101.

1z
8z
91

110

.000

500

134

.445
119.
128.

714
41

* ok K

3

¥Y-Surf

(ft)

485.
488
491.
494
498.
502.
507.
511.
517,
5zz.
527,
533.
540.
542.

500

.291

4195

.879

667
779
209
952
002
352
997
928
140
500

I

Y-Surf

(fr)

487.
490.
493,
.683
500.
503.
.314
511.
514.

456

507

000
iz1
349

122
665

067
923

Y.

Y

784.302

758.814

!

r

and Radius

and Radius



10 138.123 518.883
11 147,261 522.945
1z 156.353 527.109
13 165.397 531,375
14 174.393 535.742
15 183.340 540.209
16 190.2867 543,766
Circle Center At X = -219.313 ; ¥ = 1335.029 ; and Radius =
8G0.985
Factor of Safety
*ak 1.749 Hek ok
Failure Surface Specified By 15 Coordinate Points
Point X-surf ¥Y-Surf
No. (ft) (ft)
1 50.000 485.000
2 558.449 488.274
3 68.848 491,689
4 78.195 465,244
5 87.487 498,938
6 96.723 502.771
7 105.901 506.742
3 115.018 510.850
9 124,073 515.00%4
10 133.063 51%.473
11 141.987 523.986
12 150.842 528.632
13 1595 6277 533.410
14 168,339 538.319
15 175.5Q07 542.500
Circle Centex ARt X = -164.034 ; Y = 1118.026 ; and Radius =
668.230
Factor of Safety
-k k 1_757 E
1

Failure Surface Specified By 13 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)



W~ e N

D

10
11
12
13

53.
62.
72.
.587

90.

99,
108.
L339
125,
133,
141.
149.
154.

81

117

Circle Center At

223.544

Q00

66l
196

gie
862
709

734
878
754
3ae
928

Factor of Safety
1.769

w ok Kk

* ok K

486.
489.
492.
495
199
503.
508.
513.
518.
524.
530.
537
542.

0.106

500
083
085

.531
.383

645
306
359
792
596
757

.265

500

’

Y

703.69¢6

r

and Radius

Failure Surface Specified By 16 Coordinate Points

Point

No.

QO ~l o= N

w

10
11
12
13
14
15
16

X-Surf
{ft)

52

126

Circle Center At

G74.583

000
61.
70.
80O.
89.
G8.

108.

117.

.388

135.

144.

153.

162.

171.

180.

184,

427
19
175
495
778
021
226

512
591
628
620
567
467
358

X =

Y-8ur
{ft)

486,
489.
492.
496,
499.
503.
507.
511.
515.
519.
523.
527.
£32.
536.
541,
543,

—-268.430

Factor of Safety
1.791

* ok

* ko

f

000
337
770
299
924
644
45¢
369
372
469
659
942
317
784
342
648

?

Y

1406.401

;

and Radius
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71736-00, Hendrickson, section A-A’, , Circular mode, seismic, with piers
j\71736-00 hendr\ssa\a-Zas.pl2 Run By: Geofirm 6/11/2007 04:24PM

# FS Soil Soil  Total Saturated Cohesion Friction Pore  Pressure | Piez. Load Vallue l.
a 1.24|| Desc. Type Unit Wt. Unit Wt, Intercept 'Angle Pressure.Constant Surface P1 20000. Ibs !
b 1.24 No. {pcf) {pcf) (psf)  '(deg) Param. {psfi | No. Peak(A)  0.150(g) |
¢ 1.25)| Af 1 M50 1200 1000 1250  0.00 00 ' 0 kh Coef.  0.150(g)< !
¢ 126 Tc 2 1200 1250  Aniso ,Aniso  0.00 0.0 | .
e 1.27[— ; T : !
f 1.31 ! ! ‘
g 1.31 i ! |
h 1.32 X | !
i 1.32 : | 1
570 - S b o e e e e e ! |

530

490

450
240

GSTABL7 v.2 FSmin=1.24
Safety Factors Are Calculated By The Modified Bishop Method

o>

D-2.2




*xx GSTABL7  **+
** GSTABL7 by Garry H. Gregory, P.E. **

** Original Version 1.0, January 1996; Current Version 2.005, Sept.
2006 #*
{All Rights Reserved-Unauthorized Use Prohibited)

R i T R e e L R i I R R R i I o 3 S
*
SLOPE STABILITY ANALYSIS SYSTEM
Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Wail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
Surfaces; Pseudo-Static & Newmark Earthquake, and Applied
Forces.

-}************-k*******—k;&********9«*************-k*-k********-k*-k****-k**-k*-k***}*******

*

Analysis Run Date: 6/11/2007

Time of Run: 04:24PM

Run By: Geofirm

Input Data Filename: J:\71736-00 Hendr\SSA\a-2Zas.in
Qutput Filename: J:\71736-00 Hendr\3SA\a-2as.0UT
Unit System: English

Plotted Output Filename: J:\71736-00 Hendr\SSR\a-Zas.PLT

PRCBLEM DESCRIPTICN: 71736-00, Hendrickson, section R-A',
, Circular mode, seismic, with piers

BOUNDARY COORDINATES

10 Tep Boundaries
12 Total Boundaries

Boundary ¥-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) {ft) (ft) Below Bnd

1 0.00 484 .00 50.00 485,00 2

2 50.00 485 .00 60.00 490.00 1

3 60.00 490.G0 103.00 510.00 1

1 103.00 510.00 137.00 533.00 1



5 137.00 533.00 137.10
6 13710 542.50 151.00
7 151.00 542.50 178.00
8 178.00 542.50 178.10
G 178.10 543.50 201.00
10 201.00 544.00 240.00
11 50.00 485.00 60.00
12 60.00 486.00 ©201.00

User Specified Y-Origin = 450.00 (£t}

Default X-Plus Value = 0.00(ft)

Default Y-Plus Value = 0.00(ft)

ISOTROPIC SOIL PAREMETERS

2 Type(s) of Soil

S0il Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept Angle

No. (pcf) (pct) {psf) {deg)
1 115.0 120..0 100.0 25.0
2 120.0 125.0 0.0 0.0

ANTISOTRCPIC STRENGTH PARAMETERS
1 soil typels}

Soil Type 2 Is Anisotrecpic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion
Range Pirection Limik Intercept
No. {deq) (psf)
1 -9.0 700.00
2 -6.0 200.00
3 90.0 700.00

ANISCTROPIC SOIL NOTES:

542,
542,

542
543
544

545.
486,
544,

Pore

Fr

50
50
.50
.50
.00
00
00
0C

Pressure

0.0
0.0

iction
Angle
(deg)

26.00
13.00
26.00

R N

Piez.

Pressure Constant Surface
Param. (pst)

No.

0
0

{1) An input value of 0.0l for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2} An input value of 0.02 for Phi will set both Phi and
¢ egual to zerc, with no water weight in the tension crack.
{3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.



l-, Specifiéd Peak Ground Acceleration Coefficient (A&) = 0.150(q)
Specified Horizontal Earthquake Coefficient (kh} = 0.150(g)
.» Specified Vertical Earthquake Coefficient {kv) = G.000(g)
Specified Seismic Pore-Pressure Factor = 0.000
1
' PIER/PILE LOAD(S)
. 1 Pier/Pile Load(s) Specified
Pier/Pile X-Pos Y-Pos Load Spacing Inclination Length
No. (ft) {£1) {1bs) (ft) (deg) (£1)
1 138.00 542.50 20000.0 1.0 90.00 35.0
NOTE - An Equivalent Line Load Is Calculated For Each Row Of
Piers/Piles
Assuming A Undiform Distributicen Of Lead Horizontally Between
Tndividual Piers/Piles.
1

A Critical Fallu¥re Surface Searching Method, Using A Randcom
Technique For Generating Circular Surfaces, Has Besn Specified.

7200 Trial Surfaces Have Been Generated.

200 Surface{s] Initiate(s) From Each Of 36 Peints Egually Spaced
Along The Ground Surface Between X = 30.00(ft)
: and X = 65.00(ft}

Each Surface Terminates Between X 151.00(ft)
and X = 240.00(ft)

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is ¥ = 450.00(Fft}

10.00(ft} Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.



o

449.747

Slice
No.

* # Safety Factors Are Calculated By The Modified Bishop Method * *

Total Number of Trial Surfaces Attempted = O

Number of Trial Surfaces With Valid FS = 0]

Statistical Data On All Valid FS Values:
FS Max = 0.000 FS Min = 500.000 FS Ave = HNaN
Standard Deviation = 0.000 Coefficient of Variation = Nal

Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Surf
Ho. {fo) (£t)

1 51.000 485.500

2 60.564 488.422

3 T0.060 481.556

il 79.484 454 .901

o 88.831 498.454

6 $8.098 502.214

7 107.278 506.179

8 116.368 510.347

9 125.363 514.716

10 134.258 519.285

11 143.050 524.050

iz 151.734 529.009

13 160.305 534.160

14 168.760 539.500

i5 173.283 542.500

Circle Center At X = ~75.632 : Y = 917.051 ; and Radius =
Factor of Safety
k kK 1.236 * & *
Individual data on the 0 slices
Water Water Tie Tie Earthguake

Force VForce Force Force Force Surcharge
Width Weight Top Bot Norm Tan Hor Ver Lead
(£1) (1bs) (lbs) (1bs} {1bs) ({1bs)’ {1bs) (1bs} (1bs)



¢ : - b

Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Sur
No. (ft) (fL)
1 50.000 185.
2 59.584 487 .
3 69.091 490C.
4 78.516 494
5 87.851 497.
& 97.091 501.
7 106.229 505.
8 115.260 510.
g 124.177 514,
10 132.975% 519.
11 141.647 5214.
iz 150.189 529.
13 158.5%4 534,
14 166.85¢6 540.
15 169.531 542.
Circle Center At X = -56.054
388.408
Factor of Safety
e K 1.238 o A A
1
Failure Surface Specified By 15 Ccordinate Points
Point X-Surf Y-Sur
No. (ft) (ft)
1 53.000 4186.
2 62.542 489.
3 72.024 492.
4 81.442 496.
5 90.792 499.
6 100.071 503.
7 10%.274 507
B 118.399 511
9 127.442 515
10 136.400 520
11 145.269 524,
12 154.045 529.
i3 162.725 534
14 171.306 539
15 176.049 542
Circle Center At X = -94.589
509.551

£

0oo
854
954

.298

883
707
768
Ge3
589
342
321
522
940
574
500

’

f

500
490
667
G030
576
305

.216
. 307
.576
.021

642
435

. 400
.534
.500

r

Y

Y

858.648

974.209

r

’

and Radius

and Radius



Factor of Safety
1.249

ok ok

Failure Surface Specified By 16 Coordinate Points

Point
No.

W~ N W=

el

10
i1
12
i3
14
15
16

X-Surf
{ft)

54.
63.
72.
82.

91

101.
110.

119

1z8.
138.
147.
156.
165.
174.
183.
190.

Circle Center At

890.985

000
500
965
393
.783
134
445
. 714
%941
123
261
353
397
393
340
267

¥ =

* ko

-219.313

Factor of Safety
1.263

* ok

Failure Surface Specified By 15 Coordinate Points

Point
No.

WO -10 G W

X-5urf
{ft)

51.
60.
70.
79.
88.
97.

107
116
125

000
541
Ccii
405
719
947
.085
.128
.071

* ok ok

Y-Surf

(ft)

487.
490.
493.
486.
500.
503.
507.
511.
514.
518.
. 945
527.
531.
535.
540.
543.

522

000
121
349
683
122
665
314
067
923
883

109
375
742
209
766

’

Y-Surf

(ft)

485
488

495
498

515

.500
.485
491.
.135
.176
502.
506,
510.
.435

708

629
6931
960

Y

1335.029

r

and Radius



10
11
12
13
14
15

133.
142.
.255
159.
168.
170.

151

Circle Center At

438.33¢

909
639

753
129
610

W o=

-75.524

Factor of Sadafety
1.268

* k ok

Failure Surface Specified By 15 Coordinate Points

Point
Mo.

W -1yl

X-Surf
(ft)

50,
59.
68.
8.
B7.
96.
. 901
115.
1z24.
133.
141.
150.
. 627
168.
175.

105

1556

Circle Center At

668.230

000
449
848
195
487
723

018
073
063
987
842

339
507

X=

* & &

-164.034

Factor cf Safety
1.309

* & &

Failure Surface Specified By 16 Ccordinate Points

Foint
No.

1

X-Surf
(£t)

52.

000

& Ak

520.
524.

530.

535.
540.
542.

112
9380
065
338
800
500

;

Y-Surf

(fe)

485
488

491.

495

502

515

538
542

.000
L2714

689

.244
498.

938

771
506.
510.
.094
51¢.
523.
528.
533.
.319
.500

742
850

473
986
632
410

’

Y-Surf

(ft)

486.

coo

¥

Y

905.181

1118.026

’

’

and Radius

and Radius



W~ oy W

9
10
11
12
13
14
15
16

61.
0.
80.
89.
98.
108.
.226
12se.
135,
144.

117

153

Circle Center AL

974.583

Failure Surface Specified By 17 Ccordinate Points

427
819
175
495
778
021

389
512
591

.628
lez.
171.
180.
184.

620
567
167
858

X =

-268.430

Factor of Safety
1.309

Fok ke

Point

No.

W W -1 e W

X-Surt
(fx)

50

68
78
87

106
115

124,
L7170

133

142.
152.
.358
.514
179.
L7677

161
170

188

193.

Circle Center At

2018.425

.000
59,
.741
.085
.412
96.
.011
.283

378

721

53e

986

182

651

O6e

X =

=k ok

-645.421

Factor of Safety
1.320

* kN

* & %

489.
770
496.
499,
503.
507.
.369%
515.
519.
523.
527.
. 317
536.
. 342
543.

492

511

532

541

337

29%
924
644
459

372
465
659
942
784

648

r

Y-Surf

(fr)

485,
488,
491.
.545
489,
502.
506.
510,
.0414
517.
.765
525.
529.
533.
L7153

495

514

521

537

541.
543,

000
469
984

153
806
506
252

881
693
668
688

863
827

’

Y

Y

1406.401

2379.843

r

2

and Radius

and Radius



1
Failure Surface Specified By 14 Coordinate Points

Point X-SurE Y-Surf

No. (ft) (ft)
1 55.000 487.500
2 64 .582 490.359
3 74.067 493.527
4 83.445 497,001
5 92.705 500.776
6 101.838 504.849
7 110.834 509.215
8 119.685 513.870
g 128.380 518.809

10 136.910 524.028

11 145.268 529.519

12 153.443 535.278

13 161.427 541.299

14 162.817 542.500

Circle Center At X = ~28.292 ; Y = 784,302 ; and Radius =
308.267

Factor of Safety
] 1.323 * ok R

Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Surf
No. (ft) {Ft)
1 53.000 486.500
2 62.425 489.842
3 71.805 493.308
4 81.139 486.896
5 90.425 500.606
6 99.662 504,438
7 108.848 508.391
8 117.981 512.464
9 127.060 516.656
10 136.083 520.967
11 145.048 525.39¢6
12 153,955 529.943
13 162.801 534.605
14 171.586 £39.384
15 177.140 542.500



762.335

Circle Center At X = -197.070 ; Y =

Factor of Safety
* ok k 1'335 , 4k

**a%x END OF GSTABL7 OUTPUT

1206.653

ko ok ok

I

and Radius
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STANDARD GRADING GUIDELINES




APPENDIX E

STANDARD GRADING GUIDELINES

GENERAL

These Guidelines present the usual and minimum requirements for grading operations inspected
by Geofirm or tts designated representative. No deviation from these guidelines will be allowed,
except where specifically superseded in the geotechnical report signed by a registered
geotechnical engineer. ’

The placement, spreading, mixing, watering and compaction of the fills in strict accordance with
these guidelines shall be the sole responsibility of the contractor. The construction, excavation,
and placement of fill shall be under the direct observation of the geotechnical engineer or any
person or persons employed by the licensed geotechnical engineer signing the soils report. 1f
unsatisfactory soil-related conditions exist, the geotechnical engineer shall have the authority to
reject the compacted fill ground and, 1f necessary, excavation equipment will be shut down to
permit completion of compaction. Conformance with these specifications will be discussed in
the final report issued by the geotechnical engineer.

SITE PREPARATION

All brush, vegetation and other deleterious material such as rubbish shall be collected, piled and
removed from the site prior to placing fill, leaving the site clear and free from objectionable
material.

Soil,.alluvium, or rock materials determined by the geotechnical engineer as being unsuitable for
placement in compacted fills shall be removed from the site. Any material incorporated as part
of a compacted fill must be approved by the geotechnical engineer.

The surface shall then be plowed or scarified to a minimum depth of 6 inches until the surface is
free from uneven features that would tend to prevent uniform compaction by the equipment used.
After the area to receive fill has been cleared and scarified, it shall be disced or bladed by the
contractor until it is uniform and free from large clods, brought to the proper moisture content
and compacted to minimum requirements. If the scarified zone is greater than 12 inches in
depth, the excess shall be removed and placed in lifts restricted to 6 inches.

Any underground structures such as cesspools, cisterns, mining shafts, tunnels, septic tanks,
wells, pipe lines or others not located prior to grading are to be removed or treated in a manner
prescribed by the geotechnical engineer.
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MATERIALS

Materials for compacted fill shall consist of materials approved by the geotechnical engineer.
These materials may be excavated from the cut area or imported from other approved sources,
and soils from one or more sources may be biended. Fill soils shall be free from organic
vegetable matter and other unsuitable substances. Normally, the material shall contain no rocks
or hard lumps greater than 6 inches in size and shall contain at least 50 percent of material
smaller than 1/4-inch in size. Materials greater than 4 inches in size shall be placed so that they
are completely surrounded by compacted fines; no nesting of rocks shall be permitted. No
material of a perishable, spongy, or otherwise of an unsuitable nature shall be used in the fill
soils.

Representative samples of materials to be utilized as compacted fill shall be analyzed in the
laboratory by the geotechnical engineer to determine their physical properties. If any material
other than that previously tested is encountered during grading, the appropnate analysis of this
material shall be conducted by the geotechnical engineer as soon as possible.

PLACING, SPREADING, AND COMPACTING FILL MATERTAL

The material used in the compacting process shall be evenly spread, watered, processed and
compacted in thin lifts not to exceed 6 inches in thickness to obtain a uniformly dense layer.

When the moisture content of the fill material 1s below that specified by the geotechnical
engineer, water shall be added by the contractor until the moisture content 1s near optimum as
specified.

When the moisture content of the fill material 1s above that specified by the geotechnical
engineer, the fill matenal shall be aerated by the contractor by blading, mixing, or other
satisfactory methods until the moisture content 1s near optimum as specified.

After each layer has been placed, mixed, and spread evenly, it shall be thoroughly compacted to
90 percent of the maximum laboratory density in compliance with ASTM D: 1557 (five layers).
Compaction shall be accomplished by sheepsfoot rollers, vibratory rollers, multiple-wheel
pneumatic-tired rollers, or other types of acceptable compacting equipment. Equipment shall be
of such design that it will be able to compact the fill to the specified density. Compaction shall
be continuous over the entire area and the equipment shall make sufficient passes to obtain the
desired density uniformly.

A minimum relative compaction-of 90 percent out to the finished slope face of all fill slopes will
be required. Compacting of the slopes shail be accomplished by backrolling the slopes in
increments of 2 to 5 feet in elevation gain or by overbuilding and cutting back to the compacted
inner core, or by any other procedure which produces the required compaction.



GRADING INSPECTIONS

The geotechnical engineer shall inspect the placement of fill during the grading process and will
file a written report upon completion of grading stating his observations as to compliance with
these specifications.

One density test shall be required for each 2 vertical feet of fill placed, or one for each 1,000
cubic yards of fill, whichever requires the greater number of tests.

Any cleanouts and processed ground to receive fill must be inspected by the geotechnical
engineer and/or engineering geologist prior to any fill placement. The contractor shall notify the

geotechnical engineer when these areas are ready for inspection,

PROTECTION OF WORK

During the grading process and prior to the complete construction of permanent drainage
controls, it shall be the responsibility of the contractor to provide good drainage and prevent
ponding of water and damage to adjoining properties or to finished work on the site.

After the geotechnical engineer has terminated his inspections of the completed grading, no
further excavations and/or filling shall be performed without the approval of the geotechnical
engineer, 1f 1t is to be subject to the recommendations of this report.
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APPENDIX F

UTILITY TRENGH BACKFILL GUIPDELINES

The following guidelines pertinent to utility trench backfills have been adopted by the County of
Orange, Environmental Management Agency Grading Section, effective March 31, 1986. The
application of the guidelines is strictly enforced by the County reviewers and inspectors,

1. Each utility subcontractor (gas, electric, water, sewer, telephone, cable TV, irrigation,
drainage, etc.) shall submit to the developer for dissemination to his consultants (civil
engineer, geotechnical engineer, and utility contractor} a plot plan of all utility lines
installed under his purview which identifies line type, material, size, depth, and
approximate location.

2. The developer or his agent shall provide a composite plot plan of all utilities or a copy of
all individual utility-plot plans to his.geotechnical engineer for use in evaluating whether
all utility trench backfills aré suitable for the intended use.

3. The geotechnical engineer shall provide the County with a report which includes a plot
plan showing the location of all utility trenches which:

A. Are located within the load influence zone of a structure (1:1 projection)
B. Are located beneath any hardscape
C. Are parallel and in close proximity to the top or toe of a slope and may adversely

impact slope stability if improperly backfilled
D. Are located on the face of a slope it a trench 18 or more inches in depth.

Typically, trenches that are less than 18 inches in depth will not be within the load
influence zone if located next to a structure, and will not have a significant effect on
slope stability if constructed near the top or toe of a slope and need not be shown on the
plot plan unless determined-to be significant by the geotechnical engineer. This plot plan
may be prepared by someone-other than the geotechnical engineer, but must meet his
approval.

4. Backfill compaction test locations must be shown on the plot plan described in No. 3
above, and ‘a table of test data provided in the geotechnical report.

5. The geotechnical report (utility trench backfill) must state that all utility trenches within
the subject lots have been backfilled in a manner suitable for the intended use. This
includes the backfill of all trenches shown on the plot plan described in No. 3 and the
backfill of those trenches which did not need to be plotted on this plan.
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APPENDIX G

MAINTENANCE OF HILLSIDE HOME SITES

Sites graded in hillsides require maintenance and repair ot slopes and drainage. The City of Los

Angeles, Department of Building and Safety has published a Homeowner's Guide (June 1974)
containing "Recommendations for Maintenance of Graded Sites," which are pertinent to all
graded sites:

10.

11.

"It is incumbent vpon the hillside property owner to maintain his property in a manner
which will assure the continued stability of the property. The following are
recommendations regarding slope and yard maintenance in graded hillside areas:

Maintain existing slope planting, provide new approved planting where indicated, and
maintain irrigation systems in working order.

Maintain paved diverter-terraces, interceptor terraces, downdrains, appurtenances such as
inlets, and velocity reducer structures in a clean condition and in good repair.

Earth berms prevent water from flowing over slope. It is important that these berms be
maintained.

Standing storm water on the pad arca directly above the descending slopes, whether
natural, cut or fill, is a major contributor toward slope failure. It is important that the pad
drainage be maintained at a minimum of 2 percent to the street or other approved location
to prevent this situation. ‘

Stde swales which direct water around the house should be maintained so that they will
not become ineffective.

Catch basins, grates, and subsurface drainage piping should be kept free of silt and
debris.

Roof gutters and downspouts should be inspected periodically to assure that they are not
broken or clogged. All non-erostve drainage devices should be kept clean and in good
repair.

Extensive landscaping or revision to the property may seriously alter the surface drainage
pattern. When landscaping, homeowners should avoid disrupting flow patterns created
when the property was original graded. It should be remembered that normal property
drainage in hillside areas is from the rear yard to the street. Some properties drain to
natural water courses.

Any problems such as erosion should be repaired immediately in order that more serious
problems may be averted.

Rodent activity should be controlled to prevent water penetration and loosening of the
soil.

Care should be exercised to prevent loose fill from being placed.on a grading site,

especially on slopes.”



