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VISTA DEL RIO ROAD AT HUTTON ROAD
NIPOMO, CALIFORNIA

SUBJECT: Soils Engineering Report

Dear Mr. Marshall:

In accordance with your request, a soils engineering report to address the repair of Vista Del Rio
Road near Hutton Road in Nipomo, California, has been completed. Preliminary geotechnical
recommendations were developed based, in part, upon our discussions regarding this project, and
are presented herein. Three bound copies and one email copy of the report are furnished for your
use.

We appreciate the opportunity to have provided services for this project and look forward to
working with you again in the future. If there are any questions concerning this report, please do
not hesitate to contact the undersigned.

Doc.No.:  1102-059.SER
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Vista Del Rio Road Repair February 10, 2011

1.0 INTRODUCTION AND BACKGROUND

Vista Del Rio Road was improved from an agricultural road to a two-lane residential street in
2004-2005. The improvement was in conjunction with the Maria Vista Estates residential
subdivision in Nipomo, California. A soils engineering report for the subdivision was prepared
by GSI Soils, Inc. (GSI). GSI also provided construction observation and testing during the
construction phase of the project. Following paving of the roadway cracks in the road
developed; the actual timeframe during which this occurred is unknown. Following the
bankruptcy of the developer, a bonding company took over the project. The bonding company
retained Ninyo & Moore, a geotechnical consulting firm, to conduct an evaluation of the road

distress. Ninyo & Moore drilled a series of borings and conducted extensive laboratory analysis.

Subsequent to Ninyo & Moore’s work the project was taken over by the County of San Luis
Obispo, who retained Asphalt Consulting Services to develop recommendations for repair.
Asphalt Consulting Services in turn retained Joslin Geotechnical (Joslin) to conduct a
geotechnical investigation and assist them in the development of repair recommendations. Joslin
drilled additional borings, and conducted further laboratory analysis; however, no slope stability
analysis was performed. In their report dated February 5, 2010, Joslin recommended removal of
the road prism to a minimum depth of 4 feet, replacement of the excavated soil, and that the
slope be reinforced via high confinement material (geocells) filled with compacted aggregate

base.

Due to the estimated cost of the solution recommended by Joslin, the County requested a re-
assessment of the road conditions and development of an alternate solution by our firm. Per our
discussions with the County, the objective of this re-assessment was to develop a solution to
effectively repair the road for a reasonable lifespan but for a pragmatic cost and without
“improving” the road beyond the original design. Keeping two lanes of traffic open during the

entire repair process is also essential.

2.0 SCOPE OF SERVICES

The scope of work for the soils engineering report included a general site reconnaissance, review
of previous geotechnical reports and data as available, field exploration, laboratory testing,
geotechnical analysis of data (including slope stability analysis), and the preparation of this
report. It should be noted that while the complete reports by GSI and Joslin were available for

our review, only a table showing the near-surface soil types and the laboratory test results from
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the Ninyo & Moore report were available. The GSI report contained no boring logs for the
subject area. Our analysis and subsequent recommendations were based upon verbal information
provided by the client and a topographic map by EDA Design Professionals dated May 28, 2010.

This report and recommendations are intended to comply with applicable requirements of
Chapter 33 of the 2001 California Building Code, as adopted by San Luis Obispo County, and
common soils engineering practice in this area under similar conditions at this time. The test
procedurés were accomplished in general conformance with the standards noted, as modified by

common geotechnical practice in this area under similar conditions at this time.

As there may be geotechnical issues yet to be resolved, the soils engineer should be retained to
provide consultation as the design progresses, and to review project plans as they near
completion to assist in verifying that pertinent geotechnical issues have been addressed and to

aid in conformance with the intent of this report.

It is our intent that this report be used exclusively by the client to form the geotechnical basis of
the design of the project and in the preparation of plans and specifications. Application beyond
this intent is strictly at the user's risk.

This report does not address issues in the domain of contractors such as, but not limited to, site
safety, loss of volume due to stripping of the site, shrinkage of soils during compaction,
excavatability, temporary slope angles, construction means and methods, etc. Analyses of site
geology and of the soil for corrosivity, asbestos (either naturally occurring or man-made), lead or
mold potential, radioisotopes, hydrocarbons, or other chemical properties are beyond the scope
of this report. Evaluation of ancillary features such as fences, light and flag poles, utility

trenches, signage, and nonstructural fills are all not within our scope and are also not addressed.

In the event that there are any changes in the nature, design, or location of improvements, or if
any assumptions used in the preparation of this report prove to be incorrect, the conclusions and
recommendations contained in this report shall not be considered valid unless the changes are
reviewed and the conclusions of this report verified or modified in writing by the soils engineer.
The criteria presented in this report are considered preliminary until such time as any peer review

or review by any jurisdiction has been completed, conditions are observed by the soils engineer
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in the field during construction, and the recommendations have been verified as appropriate, or

modified in writing by the soils engineer.

3.0 SITE SETTING

The portion of Vista Del Rio Road addressed in this report is located along the southern edge of
the Nipomo Mesa in the County of San Luis Obispo, and extends from the intersection of Vista
Del Rio and Hutton Road approximately 750 feet to the west. For the purposes of this report,
Vista Del Rio is considered to run east-west. The road consists of two lanes paved with asphalt
concrete and divided by discontinuous landscape islands. A cut slope ascends 20 to 25 feet to
higher topography to the north. Rural residences and strawberry fields lie above the cut slope.
Along the south side of the road is a descending fill slope above a natural slope, in turn above a

near vertical cut slope which leads to the Santa Maria Raceway.

At the time of our site reconnaissance, settlement and cracking along the road was apparent.
Referencing station numbers, as shown on the topographic map that was provided for our use,
the cracks begin at about Station 7435 and continue in an easterly direction. They are relatively
minor until about Station 5+00, then become markedly more intense to the intersection with
Hutton Road.

4.0  FIELD INVESTIGATION

As none of the previous geotechnical work performed for the project included analysis of the
stability of the descending slope atop which the distressed road lies, it was our opinion that this
type of assessment was necessary to aid in the evaluation of the distress. To acquire the soil
samples necessary to develop the data upon which to base the analysis, additional exploratory
borings were drilled on September 16, 2010. The three borings were drilled along Vista Del Rio
using a truck-mounted Mobile Drill, Model B-53 drill rig, equipped with an 8-inch outside
diameter hollow stem auger. The borings were extended to depths of up to 21.5 feet below the
existing ground surface. As they were drilled, samples were taken using a ring-lined barrel
sampler (ASTM D 3550-01/07, with shoe similar to D 2937-04), and Standard Penetration Tests
(ASTM D 1586-08a) were conducted at selected depths. The approximate locations-of these
borings, along with borings drilled previously by Joslin, are shown on the Boring Location Map
in Appendix A.
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Soils encountered in the borings logged by this firm were categorized and logged in general
accordance with the Unified Soil Classification System and ASTM D 2488-09a. Copies of the
boring logs, along with a Boring Log Legend, can also be found in Appendix A. In reviewing
the boring logs and legend, the reader should realize that the legend is intended as a guideline
only, and there are a number of conditions that may influence the soil characteristics as observed
during drilling. These include, but are not limited to, the presence of cobbles or boulders,
cementation, variations in soil moisture, presence of groundwater, and other factors.
Consequently, the logger must exercise judgment in interpreting soil characteristic, possibly
resulting in soil descriptions that vary somewhat from the legend. Following our logs in

Appendix A, the Joslin legend and boring logs can be found.

5.0 LABORATORY ANALYSIS

The ring samples were tested for unit weight and moisture (ASTM D 2937-04, as modified for
ring liners).' A bulk sample was tested for optimum moisture vs. optimum density (ASTM D
1557-09, modified), and direct shear tests (ASTM D 3080-04) were performed on four ring
samples. The laboratory test results can be found in Appendix B.

6.0 GENERAL SUBSURFACE PROFILE

Beneath a structural section consisting of 2.5 to 2.75 inches of asphalt concrete over 5.5 to 14
inches of aggregate base, fill soils were encountered in the three borings logged by this firm.
The fill consisted of light yellow brown to brown silty sand. In Boring 2 it transitioned to yellow
brown/grey brown mottled sandy lean clay; in Boring 3 it contained intermittent lenses of clayey
sand. The depth of the fill in the areas drilled ranged from 3.5 feet in Boring 1 to 12 feet in

Boring 3. The fill sand was logged as being loose to medium dense; the clay was medium stiff.

The fill was underlain by older dune sand that consisted of silty sand, poorly graded sand or
clayey sand. The older dune sand was light to dark yellow brown. In Borings 1 and 2 it was

logged as loose to very loose; in Boring 3 it was medium dense.

Alluvium was encountered at depths of 7.5 to 17 feet. Generally, the alluvial soils were
significantly more clayey than the overlying fill or older dune sand, consisting predominantly of
sandy lean clay and clayey sand. In Boring 1, however, poorly graded sand alluvium was found
at a depth of 14.5 feet, below the sandy clay. Conditions were logged as medium stiff (or

medium dense) to very stiff.
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At the time of drilling, the soil conditions were slightly moist to moist. No free subsurface water

was encountered.

Soils shown on the Joslin logs are similar to those encountered by this firm; however, the

nomenclature varies slightly.

7.0 SLOPE STABILITY ANALYSIS

A cross section A-A’ was drawn through the area that encompassed the tallest upslope cut, the
deepest fill, and where concentrated cracks were present. The cross section can be found in
Appendix A; and its location is shown on the Boring Location Map. The stability analyses were
conducted for a variety of possible soil and groundwater conditions using the PCSTABLS
software program and the Modified Bishop and Janbu methods of slices. Local stability of the
road fill sitting on top of the older dune sand and alluvium was investigated, as was the global
stability from above the ascending cut slope to the level of the raceway. The soil strength and
densities parameters used in the analysis were taken from laboratory testing, the results of which
are presented in Appendix B. Moisture contents were varied from “moist” to “saturated” for the

various horizons as considered to be reasonably plausible in nature.

Under the local conditions analyzed, factor of safety ranged from 1.33 for the fully saturated
state to 2.16 for moist fill soil overlying saturated native soils. Under global conditions the
factors of safety varied from 1.43 for saturated conditions to 1.62 for moist fill and saturated
native soils. These factors of safety indicate that instability is unlikely to be the cause of, or even
a factor in, the distress seen in the road. The results of the analysis, presented as Surficial Slope
Stability Plots, can be found in Appendix C.

8.0 CONCLUSIONS

In our opinion, based upon the results of the field exploration and laboratory testing of our firm
and those before us, and upon our slope stability analysis, it is unlikely that the road distress is
due to instability of the slope and is probably primarily due to poorly compacted fill and/or
underlying native soils. Borings revealed profiles consisting of fill overlying older dune sand,
which was in turn underlain by alluvium. The fill, which ranged from 3.5 to 12 feet, was logged
as being in a loose to medium dense condition, and the results of unit weight vs. moisture tests

indicated relative compactions as low as 87 percent. The majority of the older dune sands were
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also logged as being loose to very loose. Highly variable moisture contents, often found in
association with poor compaction, were found in the soil samples; the moisture contents ranged

from about 2 percent to over 30 percent.

The slope stability analyses yielded factors of safety that were high enough to indicate that slope
instability is unlikely to be a factor in the road distress. Eliminating instability, the analysis leads
to the conclusion that the poorly compacted soils are probably settling and deforming in the
direction of the free slope face. To our knowledge there are no drains in the fill, and so the soil

movement is probably exacerbated by high soil moisture in some of the soil layers.

Several potential solutions for the repair of the road were considered, ranging from complete
overexcavation and rebuilding of the roadway and the slope, to lesser overexcavation options and
various forms of slope retention, to partial overexcavation without retention. Following a
meeting with the client to discuss the various options, a solution of partial overexcavation and

reconstruction of the roadbed, incorporating geogrid reinforcement, was agreed upon.

The reconstruction may be to a single uniform depth throughout the length of the project, or may
proceed in two phases, each with its own depth. The first phase could extend from Sta. 7+35 +/-
to Sta. 5+25 +/-, and would involve only removal of the structural section, recompaction of the
subgrade, placement of a geogrid and reconstruction of the structural section. This area would
only incorporate the eastbound lane and the area of the landscape islands. From Sta. 5+25 +/- to
the intersection with Hutton Road, the area where the cracking is more severe, a deeper
overexcavation program would be utilized to remove some of the poorly compacted fill and to
replace it with properly compacted fill reinforced with three layers of geogrid to increase the
stability and strength of the soil. A back drain would be constructed in the overexcavation area
and an edge drain would be installed along the northern edge of the pavement throughout the
project. The deeper overexcavation area would encompass the eastbound lane, the landscape
islands and as much additional roadway to the north as could be removed while still maintaining
two-way traffic.

If a single depth approach is preferred, the deeper overexcavation and reconstruction described

for the area from Sta. 5+25 to Hutton Road would simply be extended to the west end of the
project at Sta. 7+35 +/-.
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With either scenaﬁo, prior to the start of work, the existing asphalt concrete (AC) would be
ground and used to construct a temporary roadway that will allow two-way traffic to bypass the

construction area during the construction period.

9.0 RECOMMENDATIONS

Site Preparation and Grading

L The site should be prepared for construction by removing the existing landscape islands,
debris, and other deleterious materials throughout the project area (i.e. from the western
edge of the intersection of Hutton Road to Sta. 7+35 +/-).

2. The existing AC in the project area should then be ground and may be used to build a
temporary roadway as wide as necessary to maintain two-way traffic. K-rails and/or
other safety measures should be placed as per applicable codes and the engineer’s

specifications.

3. If a two-depth approach is specified, from Station 7+35 +/- to Station 5+25 +/-, the soil
should be removed to a depth of at least 12 inches below planned AC grade and a new
subgrade established. The upper foot of the subgrade should be scarified, moisture-
conditioned to optimum moisture content, or just above, and recompacted to a minimum
of 95 percent of maximum dry density. Once compacted, the subgrade should be
proofrolled with heavy rubber-tired grading equipment to verify stability.

4. After a stable subgrade has been confirmed, a single layer of gebgrid (Tensar TX-160 or
approved equivalent) should be placed upon the prepared subgrade per the

manufacturer’s recommendations.

5. A minimum of 9 inches of Class 2 aggregate base should then be placed, moisture
conditioned, and compacted to a minimum of 95 percent of maximum dry density. The
aggregate base should be firm and unyielding when proofrolled with heavy, rubber-tired
grading equipment in a manner similar to the subgrade.

6. From Station 5+25 +/- to the western edge of the intersection with Hutton Road, the soil
should be overexcavated to a minimum depth of 5 feet below the planned AC surface.
The resulting surface should be scarified to a minimum depth of 1 foot, moisture
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10.

11.

12.

conditioned to optimum moisture content, or just above, and recompacted to a minimum
of 95 percent of maximum dry density. A back drain should then be placed within the

excavation; please see Appendix D for a typical back drain detail.

The same type of geogrid as described previously should then be placed, per the
manufacturer’s recommendations, throughout the excavation with at least 8 feet of extra
material on the outer edge. Two feet of fill soil should be placed on the geogrid, in
maximum 8-inch thick loose lifts. Each lift should be moisture conditioned, and

compacted to a minimum of 95 percent of maximum dry density.

Following compaction of 2 feet of fill in the excavation, the geogrid fabric should be
wrapped around the face of the fill, and extended a minimum of 6 feet back on the
compacted fill surface. Another layer of geogrid should then be placed, again with an
extra 8 feet of material along the outer edge. Additional fill should then be placed,
moisture conditioned, and compacted to subgrade elevation. Once compacted, the

subgrade should be proofrolled as described previously.

Following proofrolling of the subgrade, the geogrid should be wrapped around the face of
the fill and 6 feet back onto the subgrade. One last layer of geogrid should be placed on
top of the compacted subgrade; no extra material will be needed along the outer edge of

this layer.

A minimum of 9 inches of Class 2 aggregate base should be placed on the
geogrid/subgrade, moisture conditioned, and compacted to a minimum of 95 percent of
maximum dry density. The base should be proofrolled to verify stability as described

previously.

An edge drain should be installed along the entire north side of the road bed. A detail of
a typical edge drain can also be found in Appendix D.

If a single-depth overexcavation program is preferred, the deeper program (i.e. that
recommended from Sta. 5+25 +/- to Hutton Road) should be extended throughout the

entire project.
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13.  All geogrid should placed in accordance with manufacturer’s recommendations.

14.  Once the road fill and base has been reconstructed, the entire project should be paved

with a minimum of 3 inches of AC.

15.  The overexcavated soils may be re-used as fill soil. In general, all materials used as fill
should be cleaned of all debris, and any rocks larger than 3 inches in diameter. If fill
material includes rocks, the rocks should be placed in a sufficient soil matrix to ensure
that voids caused by nesting of the rocks will not occur and that the fill can be properly

compacted.

16.  All fill should be placed with moisture contents at optimum moisture content or just
above. Moisture contents well in excess of optimum should be avoided, as unstable
conditions could result. Fill should be placed in maximum lifts of 8 inches in loose
thickness and, unless otherwise stated, compacted to a minimum of 95 percent of

maximum dry density.

17.  The recommended soil moisture content should be maintained throughout construction.
Failure to maintain the soil moisture content can result in desiccation cracks and
disturbance, which are an indication of degradation of soil compaction. Soils that have
cracked due to desiccation or are otherwise disturbed should be removed, moisture

conditioned, and recompacted.

18.  Stabilization of surface soils during and following construction is essential to reduce the
potential for erosion damage. The soils should be protected through erosion matting,
vegetation, or other erosion control measures. Care should be taken to establish and

maintain vegetation.

19.  To reduce the potential for disruption of drainage patterns, rodent activity should be

aggressively controlled.
Observation and Testing
1. It must be recognized that the recommendations contained in this report are based on a

limited number of borings drilled at the site and rely on continuity of the subsurface

conditions encountered.
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Unless otherwise stated, the terms "compacted" and "recompacted" refer to soils placed
in level lifts not exceeding 8 inches in loose thickness and compacted to a minimum of 95
percent of maximum dry density.

Unless otherwise stated, "moisture conditioning" refers to the moistening or drying of
soils to optimum moisture content, or just above, prior to application of compactive
effort.

The standard tests used to define maximum dry density and field density should be
ASTM'D 1557-09 and ASTM D 6938-08a, respectively, or other methods acceptable to

the soils engineer and jurisdiction.

At a minimum, the following items should be reviewed, tested, or observed by the soil
engineer:

e Review of grading and improvement plans as they near completion to verify
conformance with the recommendations presented in this report

e Professional observation during grading

»  Observation of geogrid placement

e Observation of back drain and edge drain construction
» Oversight of compaction testing during grading

e Oversight of soil special inspection during grading

The following items should be verified by the site inspector or soil special inspector:
» Removal of AC, landscape islands, and vegetation
e Overexcavation to the correct depth

e Scarification, moisture conditioning and recompaction of the
bottoms of the overexcavation areas.

e  Fill quality, placement, moisture conditioning, and compaction.
e Geogrid placement

» Back drain and edge drain placement

A program of quality control should be developed prior to the beginning of the project.
The client should determine if any additional items need to be inspected.
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8. Locations and frequency of compaction tests should be as per the recommendation of the
client or soils engineer at the time of construction. The recommended test location and
frequency may be subject to modification, based upon soil and moisture conditions
encountered, size and type of equipment used by the contractor, the general trend of the

results of compaction tests, or other factors.

9. A preconstruction conference among the client, the soils engineer, and the contractor is
recommended to discuss planned construction procedures and quality control

requirements.

10.0 CLOSURE

Our intent was to perform the investigation in a manner consistent with the level of care and skill
ordinarily exercised by members of the profession currently practicing in the locality of this
project under similar conditions. No representation, warranty, or guarantee is either expressed or
implied. This report is intended for the exclusive use by the client as discussed in the “Scope of

Services” section. Application beyond the stated intent is strictly at the user's risk.

This report is valid for conditions as they exist at this time for the type of project described
herein. The conclusions and recommendations contained in this report could be rendered
invalid, either in whole or in part, due to changes in building codes, regulations, standards of
geotechnical or construction practice, changes in physical conditions, or the broadening of

knowledge.

If changes with respect to project type or location become necessary, if items not addressed in
this report are incorporated into plans, or if any of the assumptions used in the preparation of this
report are not correct, the soils engineer shall be notified for modifications to this report. Any
items not specifically addressed in this report should comply with Chapter 33 of the 2001
California Building Code (CBC) as adopted by the County, and the requirements of the

governing jurisdiction.

The preliminary recommendations of this report are based upon geotechnical conditions
encountered at the site, and may be augmented by additional requirements of the
architect/engineer, or by additional recommendations provided by the soils engineer based on

peer or jurisdictional reviews, or conditions exposed at the time of construction.
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This document, the data, conclusions, and recommendations contained herein are the property of
Earth Systems Pacific. This report shall be used in its entirety, with no individual sections
reproduced or used out of context. Copies may be made only by Earth Systems Pacific, the
client, and the client’s authorized agents for use exclusively on the subject project. Any other
use is subject to federal copyright laws and the written approval of Earth Systems Pacific.

Thank you for this opportunity to have been of service. If you have any questions, please feel

free to contact this office at your convenience.

End of Text
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‘ TYPICAL CONSISTENCY
COARSE GRAINED SOILS ) FINE GRAINED SOILS _
BLOWS/FOOT BLOWS/FOOT
oy e PLER‘I DESCRIPTIVE TERM e T DESCRIPTIVE TERM
0-10 0-16 LODSE D2 03 VERY SOFT
11-30 1750 MEDIUM DENSE 34 a7 SOFT
3150 5183 DENSE 58 B-13 MEDIUM STIFF
OVER 50 _ OVER B3 VERY DENSE - g-15 1425 STIFE
16-30 2650 VERY STIEF
OVER 30 OVER 50 HARD
GRAIN SIZES
U.S. STANDARD SERIES SIEVE . CLEAR SQUARE SIEVE OPENING
# 200 # 40 #10 #4 3/4" 3" 52"
SAND . GRAVEL

SILT & CLAY COBBLES BOULDERS
FINE MEDIUM COARSE FINE COARSE

TYPICAL ROCK HARDNESS

MAJOR DIVISIONS TYPICAL DESCRIPTIONS
CORE. FRAGMENT, OR EXPOSURE CANNOT BE SCRATCHED WITH KNIFE OR SHARP PICK: CAN ONLY BE CHIPPED
EXTREMELY HARD WiTH REPEATED HEAVY HAMMER BLOWS ]
VERY HARD CANNOT BE SCRATCHED WITH KNIFE OR SHARP PICK; CORE OR FRAGMENT BREAKS WITH REPEATED HEAVY
HAMMER BLOWS
— CAN BE SCRATCHED WITH KNIFE OR SHARP PICK WITH DIFFICULTY (HEAVY PRESSUREY, HEAVY HAMMER BLOW
SEQUIRED TO BREAK SPECIMEN

MODERATELY. HARD CAN BE GROOVED 1/18 INCH DEEP BY KNIFE DR SHARP PICK WITH MODERATE OR HEAVY PRESSURE; CORE
OR FRAGMENT BREAKS WITH LIGHT HAMMER BLOW OR HEAVY MANUAL PRESSURE

CAN BE GROOVED OR GOUGED EASILY BY KNIFE OR SHARP PICK WITH LIGHT PRESSURE, CAN BE SCRATCHED WITH

SOFT O B RNAIL: BREAKS WITH LIGHT TO MODERATE MANUAL PRESSURE
VERY SOFT AN BE READILY INDENTED, GROOVED OR GOUGED WITH FINGERNAIL, OR CARVED WITH KNIFE; BREAKS WITH
J [IGHT MANUAL PRESSURE
2]
= TYPICAL ROCK WEATHERING
g MAJOR DIVISIONS TYPICAL DESCRIPTIONS
FRESH NO DISCOLORATION, NOT OXIDIZED
SISCOLORATION DR DXIDATION IS LIMITED TO SURFACE OF, OR SHORT DISTANCE FROM; SOME FRACTURES
SLIGHTLY WEATHERED | BREGENT: FELDSPAR CRYSTALS ARE DULL ]
MODERATELY DISCOLORATION OR OXIDATION EXTENDS FROM FRACTURES, USUALLY THROUGHOUT: Fe-Mg MINERALS ARE
WEATHERED RUSTY™: FELDSPAR CRYSTALS ARE "CLOUDY~

S SCOLORATION OR OXIDATION THROUGHOUT; FELDSPAR AND Fe-g MINERALS ARE ALTERED TO CLAY
INTENSELY WEATHERED | Ty SOME EXTENT OR CHEMICAL ALTERATION PRODUCES 1N SITU DISAGGREGATION

DECOMPOSED DISCOLORATION OR OXIDATION THROUGHOUT, BUT RESISTANT MINERALS SUCH AS QUARTZ MAY BE UNALTERED;
EELDSPAR AND Fe-Mg MINERALS ARE COMPLETELY ALTERED TO CLAY

dralling/mastecs/Borlna Log Le:




Earth Systems Pacific

Boring No. 1
LOGGED BY: J. King PAGE 1 OF 1
DRILL RIG: Mobile B-53 JOB NO.: SL-16142-SA
AUGER TYPE: 8" Hollow Stem STA 4+25, 13ft South of North Curb Face DATE: 09/16/10
ol VISTA DEL RIO ROAD REPAIR SRMiLE Detv
z_ A Vista Del Rio Road at Hutton Road . - iy :
e m s 2 . < w a') o nZ
a é 8 = . Nipomo, California =% g W 2c | 2o ==
° a0 we |Sx|og|ad O
> o m
g SOIL DESCGRIPTION = iz |2 o
_? 2.5” AC OVER 5.5" AGGREGATE BASE 12
v M : 1.0-25 | mm 13
- SILTY SAND: light yellow/brown mottled, 11
2 medium dense, moist (fill)
3 2
; SM [} SILTY SAND: dark yellow brown, loose to F5-i5.0 2 el 3 5
- 1FFl very loose, moist (older dune sand) 3
5 5.0-6.5 BE |107.9| 4.2 4
- : 5}
f T T Tntermittent _I;n_se_s—of_zloyey sand to 27
, thick
8
= 2
9 9.0—10.5 | IH 4
- f=l=1- 6
" e SANDY LEAN CLAY: grey brown, medium stiff, |105-120 | mm | 80.6 | 36.5 2 "
" \ moist (alluvium) ’ ’ ’ ’ 8
B B NN T
13 3
- 13.5—-15.0 | A 8
14 & 9
- [SPT.] POCRLY GRADED SAND: light yellow |

brown/yellow brown mottled, medium dense,
moist, slightly cemented

- End of Boring @ 19.0°
20 No subsurface water encountered

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample ‘ SPT

NOTE: This log of subsurface conditions is a simplification of actuol conditions encountered. It applies ot the location and time of drilling.
Subsurface conditions may differ at other locations ond times.



Earth Systems Pacific

Boring No. 2
LOGGED BY: J. King PAGE 1 OF 1
DRILL RIG: Mobile B-53 JOB NO.: SL-16142-SA
AUGER TYPE: 8" Hollow Stem STA 5+16, 9ft North of South Curb Face DATE: 09/24/10
2 VISTA DEL RIO ROAD REPAIR SAMPLE DATA
T |3 3 Vista Del Rio Road at Hutton Road B £ . ;
og|O|d Nipomo, California 2. loml 215 gz
wet o | $ r © Lo| % ES 2o
a S| % w e Zrlos | 2% Om
=] - %] > o o B
SOIL DESCRIPTION = x | = E
—o0
- 2.75” AC OVER 6.0" AGGREGATE BASE
SM L
1 SILTY SAND: yellow brown, loose, moist, 2
2 trace clay (fill 20-35 | mm| 992|177 3
- 4
3 Tl 20-35 | O
B S S | 1
+ | CL SANDY LEAN CLAY: yellow brown/grey brown 40-55 | mm 5
- mottled, medium stiff, moist, interbedded - >
5 lenses of clayey sand to 3" thick
= - 3
& CLAYEY SAND: yellow brown, loose, moist 6.0-75 m| 822 | 325 3
_ (older dune sand) 6
7
. CLAYEY SAND: grey brown, medium dense,
R moist (alluvium) 3
9 9.0-10.5 | W@ | 107.8] 158.5 8
. 16
0w F—EsSstS-—m—m——- - - ——— —
- grey brown/red brown mottled, medium
4 dense, moist, moderately cemented
12
13 5
PR —— — - 13.5-15. 11
ia intermittent pockets of poorly graded sand, BS=iad | 30
_ slightly moist
15
16
17
B F—tS——————————— — =
. dense, trace coarse shale gravel
19
= 8
20 20.0-215| @ 15
- 20
21
22 End of Boring @ 21.5
- No subsurface water encountered
23
24
25
26

LEGEND: WM RingSample () Grab Sample [ Shelby Tube Sample @ SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It opplies ot the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: J. King
DRILL RIG: Mobile B-53
AUGER TYPE: 8" Hollow Stem

STA 3+25, 10ft North of South Curb Face

Boring No. 3

PAGE 1 OF 1
JOB NO.: SL-16142-SA
DATE: 09/24/10

. VISTA DEL RIO ROAD REPAIR SANIFLE DATA
L) 2ls Vista Del Rio Road at Hutton Road . & o
ogl0|Q Nipomo, California T Sw| 2. | 5. 2=
Wwe | 0 s o Lo | o ) ©
o713 o we |Zr|loe ez S
= = n > o m
SOIL DESCRIPTION = x| = >
—o
- 2.75” AC OVER 14.0” AGGREGATE BASE
1
5 | SMI[l] SILTY SAND: brown, medium dense, moist 2.0-35 m | 1071 11.1 10
- TEEE (fin) 8
3
- 3.5—5.0 L] 6
42 Pethnap e e e e en e e e 12
- intermittent lenses of clayey sand
5 5.0-6.5 Il [ 100.6| 5.6 10
= 16
6
7
8 8.0-9.5 = 10
- 11
9
10 10.0-11.5| IR 7
- 10
11
1 1kl
_2 SP |~ .- POORLY GRADED SAND: light yellow brown,
- “| medium dense, moist, trace clay, slightly
~ cemented (older dune sand) 135-150 | mm |1042] 2.1 7
14 17
15
6 F—_-T—- """ "—"—"—""—-
_ increasing clay content
17 S
- | CL SANDY LEAN CLAY: grey brown/red brown
B mottled, very stiff, moist, trace fine shale
. gravel (alluvium) 18.5-20.0 | =M | 89.6 | 32.0 12
19 \ 18
20 20.0-215| @ 7
- 9
21
22 End of Boring @ 21.5
- No subsurface water encountered
23
24
25
26
LEGEND: I Ring Sample O Grab Sample [ Shelby Tube Sample .SPT
NOTE: This log of subsurface conditions is o simplification of actual conditions encountered. It applies at the location and time of drilling.

Subsurface conditions may differ at other locations and times.




e ——

vvvvv ,..,.,,.é{.:qu
‘ F’RIMAF{Y DlWSIONS syl  SECONDARY DIVISIONS
— - ~ ;
& GRAVELS clean ‘ well g[ﬂdf‘(f gravels, gravel-sand mixtures, e
= gravels L GW  or o fintes
% & mioré than half {less than pourly graded gravels or gmvei-sand mixtures,
= = of coarss |2 fines) GP {inte or no fies.
@7 ¥ e T ' sty gravels, gravel-sand-sil miduies, non-
~ ligction Is , p
A B I with ] GV |plastic finos.
z 3] fines clayey gravels, gravel-sand-clay mixtures piastic
4 5 P g nieve GC nnes.
() 4 o ST D Ii g5d sanda. gravelly sands, Iile or no
= 5§ SANDS clean Sapdst & w Q"’ s gravelly sands, | ur
’ % = g ﬁmra ihan half (5{?;?,'{{8!1 pc;aﬁy graded sands or gravelly sands, litie or nof-
5 5%  |of comrse Hines) | sp |fines,
17 =8 [dlionis  lods with |
g ‘; simglter than ﬂnt"*: "1 sM  Isilly sands, sand silt mixtures, nonplastic fines,
£ = No.4sieve | B0 [clayey sands, sand-clay muxIures, plastic Tines.
. 8 Inorganie siita and very fine sands, ok floar,
“ - .a ; sfity or clayey fine sands or dlayey Silts with shighd|
5 §5 | siLTSAND GLAYS liguld ML _jelasilclly o
: g E S smit Is Jess hian 50% tnorganic clays of low lo rnedium piaslicltf
ju s & cL |uravelly clays. silty clays, lean clays.
jZ g ,
ot E :é ol |organic slits and organic clays of fow plastichy
a £ g b , » : , 208
1 == o . ic silty BOUS €
e 8% fimit is greater than 50% : iy of ity
E i _ ‘_ C¥ f» ncmanic glays of high plasticity, fat c!ays
- HIGHLY ORGANIC SOILS PT  Ipeat and other hifghi organic solls.

SEFTNITION OF TERMS

L g Stapdard Serfes Slsve

Clear Square Siave Openings

" P.O. Bos 183

JOSLIN GEOTECHNICAL
974 Stockion Strest

Unified Soll Classification System { ASTM D- ZA8TY

_ 200 40 10 4 ¥ L
SR erae pmein . GR"V‘?L COBBLE |  BOULDER
| . fine | medum ]| __coase | fine
o . GRA!N SiZE L
B SANDS, | or ANb ARD ~{Unconfined}
GRAVELS, AND | 2 i Hion PLASTIC SILTS | Compiessi| STANDARD PENETRATION Blows
NON- PLASTIC | Bmw F, AND CLAYS ve it
SILTS Fo Slienglh
very loose 0-4 very sufl O-1/4 02
[nose 4-1G sofl 1r4-112 2.4
mediurn dense 10-30 firm 121 4-B
dénse 30-50 siiff 1-2 8-18
very dense over 50 very sHff 2-4 {832
_ 1 hadd ~ over 4 ver 32
 RELATIVE DENSITY consmenm
Resbrombnilsinteah odiosits b S R STORTORVESRNATEes

ISTA pEL RI1©

Outch Flal, Calif, 95714

p;ﬁjgd — Da!e i

e 1T 5] Flpures




JOSLIN GEOTEC HNICAL

PROJECT NAME Vista Del Rio Read Evaluaﬁon

Project No..

Logged by:

RDJ

Log of:_

B89

Equiprment:

“Mobil B-53 with 8" i-in!!aw Stem Auger

o)
o
o

12/8/2009

ample Mo,
and Type

Symbol

’5‘ Urilted Sei
Classlfication

Blows/foat 350
fi-lhe

Qu -t

Penstramenter|® |

Dry Density
pet,
E:b\!lnisw_;_m % dry 5
wh

MISC.
LAB
RESULTS

B

-10-

18-

23

/]

111
112
118
121
122
123
131

2-1/2" of Asphalt Conorele

FILL: Light to medium brown, Clayey
Fine Sand, loose, moist

Aggregate base - gray brown Silty Sandy Grav GM
jo|dense, moist {8") T

above, intermixed with: Gray Silty Clay{CL-CH)

SG

132
133
141
142
143
151
152
153
161
162

?’Or_’ fm

~

1 2

-

i
- G
+
A

T [RATIVE
" |Brown Silty Fine Sand, loose, moist

e
g —

Brown Silty Fine S-andﬁ ioose, moist

—_—— —

SMW/
sP
istSM/
&P

Sh/
SP

163
17
172
173
181

188
181
192
193

oo |

[

£

i
Lo g
¢

7"
-,

'

g

-y

oy o gy ST lay. o, mostio el

" |Very light brovin-pale yellow brown Fine Sand,

mgist, loose

CcL

sP

s,/ |Light blue-gray (gleyed) Silty Clay, intérmixed
P/

with fine sand, molst, soft

et

End of Hote @ 15.5 feet, No free ground waler
surface {GWS)

NORTH OF SOUTH

12

13

15

10

11

12

10

g*STP

gg.9] 9.8
107.2] 152

1053 18.7

107) 6.8

107.5{ 8686

107..1] 87

97.3| 168

83.6| 364

-200
29%

Statification line reprégent the approximate boundary brbwien the coginesc's duseription of mat=einl ypes und s setual
teanslrinnis rhsy be-gradual and vary with tims or location.

 FIGURE No.




JOSLIN GEOTECHNICAL

PROJECT NAME: _ Vista Del Ric Road Evaluafion Projeci No. 669
Logged by: "RDJ Log of: B2
Equipment; _Mobil B-53 with 8" Hollow Stem Auger Date: 127812008
8 =5 | }t?', & z & .
¢ | 28 3 L 5|5, 38| 5. |=_ | wec
£ | 85| B MATERIAL DESCRIPTION s A s|8dlg¥| LAB
& | E§| & 58 |8 2|5 *é‘ RESULTS
— [——1_ |3 of Asphalt Concrete lac |
-1- = 7 ﬁ@gregate Base -~ gray brown Silly Sandy GraviGM
- 22 |dense, muist 1 9")
w2 g =
— 1211 |M 7 [|FILL: Light to medium brown, Silty Fine Sarid WS/
-3~ §212 |0 [ |occ gravel (AB) (in uppéer few inches}, loose, |SP w 1088 123
— 1213 |D <7} lmaist 12 1005 22
A 1221 |1 1 [
-5. 1223 - AeABrown Clayey Fina Sand to Fine Sandy Clay, 13
- 231 Z Alaose, moist cL
8. |232
- 233 ; T 23 112.5] 74 -200
-7~ |241 |C :f NATIVE Sk/ : 15%
- |242 |A | |Brown Silty Fine Saznd, medium dense, moist SP
-8- 1243 L T - 22
~ J251 |I "7{ |Pale prange-brown slightly Silty Fine Sand,
9 {262 |F 4lmedium dense, dry to maist 1122 43 =200
- {253 O 1% S/ 14 10%
-10- 281 |R |% sP
~ 262 N - 2
-11- (283 {1 < Light brown {o pale orange brown Silty Fine SM/SH 12 1018y 33
- 1271 |A ;¥ |Sand, loose to medium dense, dry
A2.272 1L
A3
14
«1Be End of Haole @ 12.5 feet, No free ground watet
- surfacé (GWS}
-16-
~18-
-4
20- A'rfora STA. 2+82, 10''NORTH OF SOUTH
21~
-22-
23
Strtification {36 pepresent ths nppreximats boundary between the enginzer's desedplian of materinl tepey ind the sctual V -4 B
teensitions may be gndLai and vary with lime or Tosation. _ FIGURE No.




JOSLIN GEOTECHNICAL

BROJECT NAME:  Vista Del Rio Road Evaluation No.: 560
Logged by: RDJ _ . B3
Equipment: _ Mobil B-53 with 8° Hollow Stem Auger ___|Date; o 12/872009
: T8 T & P '
e | 22] 3 g REEE, 5 53 y 5|8, = | MsC
£ | &5 & MATERIAL DESCRIPTION 3= %é “8|8%|eg! LaB
& 3 >~ = 3 I3 a < . . )
A | fEl = sE|27 |25 g RESULTS
— 3|3 1/2" of Asphalt Concrete__ 1
-1~ 4 ??32_ Aggregale Base - gray Brown Sty Sandy GM
h‘.\"""— 'ﬁ Ha J
- P Gravel, dense, moist (8%
—~ 311 M / Gray-blue- brown (gleyed) Clay, softto very  [CL/ R value
-3 {312 |O / soft, wet CH | 5
~ {513 |D / : 111
4 |3z ////
— 322 |C 7 Astiff ;
-5 323 A»’j} 20
- 133 [_s}"_,..._ Pale orange-brown stightly Silty to Silty Fine |SW/
-6 |332 | <|:y|Sand, very loose, wet spP
- 1333 |8 7 7 : 4 9261 224
-7 {341 (T / Gray fo blue gray (gleyed) Ciay, verysoftto jCU
- {342 |D/ /|soft, wet, some redox motiling CH
-8- 1343 /}/ somne orange-brown moftled inclusions 5
- 1351 |P :;// grades g pale orang_e-brown Clay, soft, wet
-8 {352 |E s
-10-
41-
12~ }
- MOTE: sample inteival 341 was a "push” under
=13~ hammer weight, no blow necessary lo seat tube
- g
-14-
— Note: top of hole in cut area, 5' deep,
-15- End of Hole @ 9.5 feet, No free ground water
- isurface (GWS,) ‘
-18- some free wafer noted In tube sample tips
~18
-19-
-20- DCATION; STA. 0+50, 75 NORTH OF SOUTH
- CURB '
21-
35
~23+ o
Stratificstion line Tepresent the spproximats boundary betivesn the enginser's description of miaierjal types and the sctual] -
transtiions may be gradusl and wary o ith tme or fozation. F IG-U-'RE__ ﬁ_O_. o ]




JOSLIN GEOTECHNICAL

F’ROJEGT NAME:  Vista Del Rio Road Evaluation

Project No.: S

669

RDJ

Log of:

Equipmeni

“obil B-53 with 8" Hollow Stem Auger

]
%

127812009

Symbol

MATERIAL DESCRIPTION

Unlfad Solt
Classification

'Blows#foot 350

fi-the.

QG - tsed

Penetromenter[®

Dry Density
p.aut.
Malsture % dry

MISC.
RESULTS|

411
412
413
421
422

3" of,, Asghalt Concrele

]

! o

fn
QJ

Aggregate Base - gray brown Sx!ty Sandy Gmw
dense, folst (6-1/2")

pRm-2
g 2

TFILL: Medium brown to pale orange brown,
“ |slightly Silty Fine Sand, medium dense, moist

R gz B 0
S s e I R |
i DD

- 1493

434
432
433
441
442
443
451
452
453
461
462
463
471
472
473
481
482
483

- 491

492

Bitwi 16 Gray Browa Clay, Very soft to sofl, |
moist to wet

8P

oL

£

0
(s,
~

At
o P
AN

IR

zp"ﬁbWHmzmw

%

.Y - ®
o

Fy

AMr- Ug >0

»

i

“I|Medium brown slightly Sitty Fine Sand, loose

to very lobse, dry to slightly rroist

grades to Pale orange slightly Silty Fine Sand,

very foose, dry to slightly malst

End of Hole @ 20.0 feet, No free ground water |
surface (GWS)

19|

bad sampie
stickin tube

pel 4.9

| 68| 42

97.8| 5.8

908l 1.8

Steatifiestion line reprosent e spproximaté baundu) betwesn the enginess's desceiplion of materisl {ypes and the sotwal
_|FIGURE Neo.

tnlmlhcxm sosy be pradinl and yary with tin or Tocation.
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APPENDIX B

Laboratory Test Results



Vista Del Rio Road Repair

BULK DENSITY TEST RESULTS

SL-16142-SA

ASTM D 2937-04 (modified for ring liners)

October 11, 2010

BORING DEPTH MOISTURE WET DRY
NO. feet CONTENT, % DENSITY, pcf DENSITY, pcf
1 45-5.0 6.1 108.1 101.9
1 6.0-6.5 4.2 112.4 107.9
1 11.5-12.0 36.5 110.1 80.6
2 3.0-35 17.7 116.8 99.2
2 70-75 345 110.5 82.2
2 10.0-10.5 155 124.5 107.8
3 3.0-35 11.1 118.9 107.1
3 6.0-6.5 5.6 106.2 100.6
3 145-15.0 2.1 106.4 104.2
3 19.5-20.0 32.0 118.2 89.6



Vista Del Rio Road Repair SL-16142-SA

MOISTURE-DENSITY COMPACTION TEST ASTM D 1557-09 (Modified)
PROCEDURE USED: A October 11, 2010
PREPARATION METHOD: Moist Boring #2 @ 2.0 - 3.5’
RAMMER TYPE: Mechanical Yellow Brown Silty Sand (SM)

SPECIFIC GRAVITY: 2.65 (assumed)

SIEVE DATA: MAXIMUM DRY DENSITY: 113.3 pcf
Sieve Size % Retained OPTIMUM MOISTURE: 8.3_ %

3/4" 0
3/8" 0
#4 "0

DRY DENSITY, pcf

109 + A ‘ - A N\ B P

108+ i - : . ' B L
i -} N P .

107 + - 4+ : N | - .

105 : | N\ : :

MOISTURE CONTENT, percent

Compaction Curve =7 777 Zero Air Voids Curve




Vista Del Rio Road Repair SL-16142-SA

DIRECT SHEAR ASTM D 3080-04 (modified for consolidated, undrained conditions)
October 11, 2010

Boring #1 @ 6.0-6.5' INITIAL DRY DENSITY: 112.2 pcf
Silty Sand (SM) INITIAL MOISTURE CONTENT: 4.2 %
Ring sample, saturated PEAK SHEAR ANGLE (@): 33°

COHESION (C): 519 psf
SHEAR vs. NORMAL STRESS

3,000

2,500

2,000 v

1,500 e

SHEAR STRESS, psf

1,000 s

500

0 500 1,000 1,500 2,000 2,500

NORMAL STRESS, psf



Vista Del Rio Road Repair SL-16142-SA

DIRECT SHEAR continued ASTM D 3080-04 (modified for consolidated, undrained conditions)
Boring #1 @ 6.0 - 6.5 October 11.2010
Silty Sand (SM)
Ring sample, saturated SPECIFIC GRAVITY: 2.65 (assumed)
SAMPLE NO.: 1 2 3 AVERAGE
INITIAL
WATER CONTENT, % 4.2 4.2 4.2 4.2
DRY DENSITY, pcf 111.6 114.9 110.2 112.2
SATURATION, % 23.1 25.3 22.2 23.5
VOID RATIO 0.482 0.439 0.501 0.474
DIAMETER, inches 2:375 2.375 2.375 :
HEIGHT, inches 1.00 1.00 1.00
AT TEST
WATER CONTENT, % 14.2 10.8 14.0
DRY DENSITY, pcf 111.6 116.0 113.3
SATURATION, % 78.2 67.2 80.6
VOID RATIO 0.482 0.425 0.459
HEIGHT, inches 1.00 0.99 0.97
2.000 S— —

« 1,500 el o el

Q: __ - i 7._ N T T : '_ B 500 psf

@ R e E e === 1,000psf

s , - B B e E R e : S| S S

E 1000 L |- L-1* T NN . 1 2,000 psf

v | LA 2 _{

=4 - s . |

< Sy

= B =1 I — -

w2 500 o ’:~ ,,/.__, IUSU e . .

T/ R i s
0
0.00 0.05 0.10 0.15 0.20 0.25

HORIZONTAL DEFORMATION, inches



Vista Del Rio Road Repair SL-16142-SA

DIRECT SHEAR ASTM D 3080-04 (modified for consolidated, undrained conditions)
October 11.2010

Boring #2 @ 10.0 - 10.5' INITIAL DRY DENSITY: 98.1 pcf
Clayey Sand (SC) INITIAL MOISTURE CONTENT: 15.5 %
Ring sample, saturated PEAK SHEAR ANGLE (9): 31°

COHESION (C): 450 psf

SHEAR vs. NORMAL STRESS

3,000

2,500

2,000

, 1,500

N\

SHEAR STRESS, psf

P
1,000
al

500 ]

0 500 1,000 1,500 2,000 2,500

NORMAL STRESS, psf



Vista Del Rio Road Repair

DIRECT SHEAR continued

SL-16142-SA

ASTM D 3080-04 (modified for consolidated, undrained conditions)

Boring #2 @ 10.0 - 10.5'

Clayey Sand (SC)

Ring sample, saturated

October 11.2010

SPECIFIC GRAVITY: 2.65 (assumed)

SAMPLE NO.: 1 2 3 AVERAGE
INITIAL
WATER CONTENT, % 15.5 155 155 155
DRY DENSITY, pcf 97.8 98.5 97.8 98.1
SATURATION, % 59.5 60.5 59.5 59.8
VOID RATIO 0.690 0.679 0.690 0.686
DIAMETER, inches 2.375 2375 2.375
HEIGHT, inches 1.00 1.00 1.00
AT TEST
WATER CONTENT, % 30.6 25.2 23.3
DRY DENSITY, pcf 97.8 99.5 105.5
SATURATION, % 100.0 100.0 100.0
VOID RATIO 0.690 0.662 0.567
HEIGHT, inches 1.00 0.99 0.93
2,000 1 - g - -
o 1500 T T = R e S EE
2
) — S S s o 500 psf
a 1= ) EREEEEEEE T 1T 1—] ——— 1.000psf
e A O IO O 8 i It 1=rT—t-= i 2,000 psf
»n — 7 ] I _
= 2] _ - }
5 Lt L (VN N NS A AN 0 O T s T i
= b o LT | . L R e
7 /
500 + - /;A . —
i I ) .
N
0.00 0.05 0.10 0.15 0.20 0.25

HORIZONTAL DEFORMATION, inches



Vista Del Rio Road Repair SL-16142-SA

DIRECT SHEAR ASTM D 3080-04 (modified for consolidated, undrained conditions)
October 11, 2010

Boring #3 @ 14.5- 15.0' _ INITIAL DRY DENSITY: 100.3 pcf
Poorly Graded Sand (SP) INITIAL MOISTURE CONTENT: 2.1 %
Ring sample, saturated PEAK SHEAR ANGLE (@): 39°

COHESION (C): 360 psf

SHEAR vs. NORMAL STRESS
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Vista Del Rio Road Repair

DIRECT SHEAR continued

SL-16142-SA

ASTM D 3080-04 (modified for consolidated, undrained conditions)

Boring #3 @ 14.5 - 15.0¢
Poorly Graded Sand (SP)
Ring sample, saturated

October 1, 2010

SPECIFIC GRAVITY: 2.65 (assumed)

SAMPLE NO.: 1 2 3 AVERAGE
INITIAL
WATER CONTENT, % | 2.1 2.1 2.1
DRY DENSITY, pef 99.7 100.4 100.6 1003
SATURATION, % 8.5 8.6 8.7 8.6
VOID RATIO 0.658 0.647 0.643 0.649
DIAMETER, inches 2.375 2375 2.375
HEIGHT, inches 1.00 1.00 1.00
AT TEST
WATER CONTENT, % 193 18.4 18.7
DRY DENSITY, pcf 99.9 1012 102.4
SATURATION, % 78.3 76.8 80.5
VOID RATIO 0.655 0.634 0.615
HEIGHT, inches 1.00 0.99 0.98
2,500 SV — -
2,000 N DU T B TUE ORI P

2 :

iy s 500 psf

R 100 e - - | — — — 1.000 psf

g " - SRR 2,000 psf

Z = 0 S o e s el i, 4 A M

Eé 1,000 1 l'"m_"ﬁ;;/" = ' 11— ol

=) = S )

&= = o o A8 S -

500 172 AT | = -
4 .
O S
0.00 0.05 0.10 0.15 0.20 0.25

HORIZONTAL DEFORMATION, inches



Vista Del Rio Road Repair

DIRECT SHEAR

SL-16142-SA

ASTM D 3080-04 (modified for consolidated, undrained conditions)

Boring #3 @ 19.5 - 20.0'
Sandy Lean Clay (CL)
Ring sample, saturated

October 11, 2010

INITIAL DRY DENSITY: 86.8 pcf
INITIAL MOISTURE CONTENT: 32.0 %
PEAK SHEAR ANGLE (@): 34°
COHESION (C): 450 psf

SHEAR vs. NORMAL STRESS
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SHEAR STRESS, psf
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Vista Del Rio Road Repair SL-16142-SA

DIRECT SHEAR continued ASTM D 3080-04 (modified for consolidated, undrained conditions)
Boring #3 @ 19.5 - 20.0¢ October 11,2010
Sandy Lean Clay (CL)
Ring sample, saturated SPECIFIC GRAVITY: 2.70 (assumed)
SAMPLE NO.: 1 2 3 AVERAGE
INITIAL
WATER CONTENT, % 32.0 32.0 32.0 32.0
DRY DENSITY, pcf 87.2 86.7 86.4 86.8
SATURATION, % 92.8 91.6 91.0 91.8
VOID RATIO 0.931 0.943 0.949 0941
DIAMETER, inches 7 2.375 2.375 2.375
HEIGHT, inches 1.00 1.00 1.00
AT TEST
WATER CONTENT, % 43.2 44.3 44.9
DRY DENSITY, pcf 88.1 90.8 94.9
SATURATION, % 100.0 100.0 100.0
VOID RATIO 0912 0.856 0.775
HEIGHT, inches 0.99 0.96 0.91
2,000 [ : S
1,500 I S . | B S I

Q‘ - SESS ) S |

% 4 ] e B 500 psf

=) e | d === ==l d.|_ | ——— 1.000psf

G 0T Bl I i B REEEES 2,000 pst

= Lo

= 1 =

% o sl - _“\_.>\\\

500 /- ~—
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APPENDIX C

Surficial Slope Stability Plots
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APPENDIX D

Overexcavation & Geogrid Detail, Typical
Back Drain Detail, Typical
Edge Drain Detail, Typical
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BACK DRAIN DETAIL, TYPICAL

Permeable synthetic filter fabric
ger Caltrans Standard Specification

VISTA DEL RIO ROAD REPAIR
Vista Del Rio Road at Hutton Road

Nipomo, California

8-1.03 for underdrains

Free draining gravel,
minimum 2 cu. ft./linear ft.

/

Subgrade

/

4" min. dia. solid, rigid
PVC outlet pipe spaced

as recommended by
Engineer/Geologist

Compacted Fill
K See detail and text

b

2% min. slope

/ > r\Ez;

4" min. dia. rigid perforated
PVC pipe perforations down,
2% min. gradient to low point

Note: A prefabricated panel drainage system (Advanedge, Miradrain, etc.)

may be substituted for the

avel / pipe system, provided it is

installed in accordance with the manufacturer's recommendations

SCHEMATIC ONLY

NOT TO SCALE
-g= 4378 Old Santa Fe Road
Earth Systems Pacific San Luis Obispo, CA 93401-8116
(805) 544-3276 ° FAX (805) 544-1786
E-mail: esc@earthsys.com
February 4, 2011 SB SL-16142-SA

VISTA DEL RIO ROAD REPAIR-020411Drain



EDGE DRAIN DETAIL, TYPICAL

VISTA DEL RIO ROAD REPAIR
Vista Del Rio Road at Hutton Road

Nipomo, California

R f Slope A.C. Pavement and berm
N Aggregate base material

X
% _ </
\ L= AF,- B \%
< KRR
7
/\\fﬁ\ Impermeable membrane

Permeable synthetic filter fabric
per Caltrans Standard Specification
88-1.03 for edge drains

. 24" min.

o

4" perforated PVC pipe per
ASTM Standard Specification
D1785, perforations down,

Clean, free draining

XA

gravel (i.e. 1" x#4 /// . 5
; AL = minimum 1% slope to outlet
River Run or Float Rock) NN bipe o S10p
18" min. |
UP GRADIENT DOWN GRADIENT
(Toward slope) ' (Away from slope)
SCHEMATIC ONLY
NOT TO SCALE

= e 4378 Old Santa Fe Road

Earth Systems Pacific San Luis Obispo, CA 93401-8116
(805) 544-3276 o FAX (805) 544-1786

E-mail: esc@earthsys.com

February 4, 2011 SB SL-16142-SA
VISTA DEL RIO ROAD REPAIR-020411 French Drain



