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Attention: Mr. Mike Bittner

Subject: Geotechnical Investigation
General Jim Moore Boulevard and Eucalyptus Road
Seaside, California

Dear Mr. Bittner

In accordance with your authorization, we have performed a geotechnical investigation for
your proposed Fort Ord Reuse Authority (FORA) Road Improvement Project located on
General Jim Moore Boulevard and Eucalyptus Road in Seaside, California.

The accompanying report presents our conclusions and recommendations as well as the
results of the geotechnical investigation on which they are based. If you have any questions
concerning the data, conclusions or recommendations presented in this report, please call our
office.

Very truly yours,

PACIFIC CREST ENGINEERING INC.

David M. Eckhardt Michael D. Kleames, G.E.
Staff Geologist President\Principal Geotechnical Engineer
G.E. 2204

Exp. 3/31/04
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GEOTECHNICAL INVESTIGATION

PURPOSE AND SCOPE

This report describes the geotechnical investigation and presents results, including
recommendations, for the proposed FORA Road Improvement Project located in Seaside,
California. Our scope of services for this project has consisted of:

1. Discussions with you and the members of the design team of Creegan and D’ Angelo.
2. Review of the pertinent published material concerning the site including, preliminary
site plans, grading plans, geologic and topographic maps, and other available

literature.

3. The drilling and logging of 25 test borings.

4. Laboratory analysis of retrieved soil samples.
5. Engineering analysis of the field and laboratory results.
6. Preparation of this report documenting our investigation and presenting

recommendations for the design of the project.

LOCATION AND DESCRIPTION

The FORA Road Improvements Project incorporates the portion of General Jim Moore
Boulevard from the intersection with Highway 218 to the intersection with Normandy Road
and Eucalyptus Road from the intersection with General Jim Moore Boulevard to the
intersection with Parker Flat Road in Seaside, California (Figure No. 1, Regional Site Plan)
the area investigated is located within the bolded outline. Service Work Order #3 of the RFP
includes the widening and realignment of General Jim Moore Boulevard from Normandy
Road south to Coe Avenue as a four lane divided urban arterial (a distance of about 1.1
miles), and continuing southerly as a two-lane undivided urban arterial to the previously
constructed roadway improvements near Highway 218 in the City of Del Rey Oaks (a
distance of about 2.3 miles). Service Work Order #4 of the RFP consists of the improvement
and widening of Eucalyptus Road to a two-lane urban arterial from General Jim Moore
Boulevard to its intersection with the future Eastside Road in Monterey County (estimated at
1.6 miles in length).

From our discussion and our review of your preliminary site plan, we understand that you
propose overlays and/or new pavement sections along both of the roadways.
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FIELD INVESTIGATION

Soil Borings

Twenty five 6 inch diameter test borings were drilled on the site on January 23 and February
6, 2004. The location of the test borings are shown on Figure No’s. 2, 3, and 4 Site Plan
Showing Test Borings. The drilling method used was hydraulically operated continuous
flight augers. A geologist from Pacific Crest Engineering Inc., was present during the
drilling operations to log the soil encountered and to choose soil sampling type and locations.

Relatively undisturbed soil samples were obtained at various depths by driving a split spoon
sampler 18 inches into the ground. This was achieved by dropping a 140 pound down hole
safety hammer through a vertical height of 30 inches. The number of blows needed to drive
the sampler for each 6 inch portion is recorded and the total number of blows needed to drive
the last 12 inches is reported as the Standard Penetration Test (SPT) value. The outside
diameter of the samplers used in this investigation was either 3 inches or 2 inches, and is
noted respectively as “L” or “T” on the boring logs. All standard penetration test data has
been normalized to a 2 inch O.D. sampler so as to be the SPT "N" value.

Bulk samples were collected from the spoils generated by the advancement of the auger into
the subsurface for R-value analysis.

Appendix A contains the site plan showing the locations of the test borings and the Log of
Test Borings presenting the soil profile explored in each boring, the sample locations, and the

SPT "N" values for each sample. Stratification lines on the boring logs are approximate as
the actual transition between soil types may be gradual.

LABORATORY INVESTIGATION

The laboratory testing program was developed to help in evaluating the engineering
properties of the materials encountered on the site. Laboratory tests performed include:

a. Moisture Density relationships in accordance with ASTM test D2937.
b. "R" Value tests in accordance with California test 301.
c. Gradation tests in accordance with ASTM test D1140.
The results of the laboratory tests are presented on the boring logs opposite the sample tested

with the exception of R value results which are presented in Table No. 2 R-Value Results and
in Appendix A, Figures 37 through 44, “R-Value Test Results”.
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EXISTING PAVEMENT SECTION

Our borings encountered existing pavement sections consisting of Asphaltic Concrete (AC)
overlying Aggregate Base (AB). The roadway section encountered on General Jim Moore
Boulevard varied from approximately 2 to 7 inches of AC over 0 to 8 inches of AB (Boring
Nos. 1-18). The existing roadway section on Eucalyptus varied from approximately 1% to
4' inches of AC over 2 to 11 inches of AB (Boring No’s. 19-25). A summary of AC and
AB thicknesses at each test boring location is presented below in Table No.1, Existing
Pavement Sections. Please note that the existing pavement sections at each boring location
are intended as a general overview of the existing road conditions. Pavement sections
encountered between test boring locations may differ substantially from those encountered
for this study.

Table No. 1, Existing Pavement Sections

Asphaltic Aggregate
Test Boring Concrete Base
No. Thickness Thickness
(inches) (inches)

1 3 5

2 3 5

3 5 7

4 4 5

5 672 0

6 7 0

7 4 8

8 4 2

9 2 4

10 2 2

11 4 3

12 3 4

13 2 1

14 5 3

15 3 2

16 2 2%
17 3 4

18 3% 5%
19 2 11
20 1% 4%
21 2 4
22 2 4
23 1% 3
24 2 4
25 4% 2
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EXISTING SOIL CONDITIONS

Regional Geologic Maps

The surficial geology in the area of the project site is mapped as Older Coastal Dunes and
Younger Dune deposits (Clark, Dupre’, and Rosenberg, 1997). The Older Coastal dunes and
Younger Dune deposits are described as weakly consolidated, well sorted, fine to medium
grained sand. The native soils encountered within the test borings are consistent with this
description.

Soil Borings
The soil underlying the roadway is composed of fine to medium grained sand with varying
amounts of silt which was found to be damp to moist and loose to very dense.

No free groundwater was encountered within any of the borings to the maximum depth
drilled of 26 feet.

Native Soils R-Values

The bulk samples collected of the native soil material encountered within specified test
borings were tested for R-Value in accordance with California test 301 (Table No. 2, R-
Value Results).

Table No. 2, R-Value Results

Boring No. R-Value Designation R-Value
2 1 73
4 2 75
6 3 70
10 4 68
14 5 69
16 6 71
20 7 64
25 8 61
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DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS

GENERAL

1. The results of our investigation indicate that from a geotechnical engineering standpoint
the roadway may be developed as proposed provided these recommendations are included in
the design and construction.

2. Our laboratory testing indicates that the near surface soils possess low expansive
properties.

3. Grading and foundation plans should be reviewed by Pacific Crest Engineering Inc.
during their preparation and prior to contract bidding.

4. Pacific Crest Engineering Inc. should be notified at least four (4) working days prior to
any site clearing and grading operations on the property in order to observe the stripping and
disposal of unsuitable materials, and to coordinate this work with the grading contractor.
During this period, a pre-construction conference should be held on the site, with at least you
or your representative, the grading contractor, a county representative and one of our
engineers present. At this meeting, the project specifications and the testing and inspection
responsibilities will be outlined and discussed.

5. Field observation and testing must be provided by a representative of Pacific Crest
Engineering Inc., to enable them to form an opinion as to the degree of conformance of the
exposed site conditions to those foreseen in this report, regarding the adequacy of the site
preparation, the acceptability of fill materials, and the extent to which the earthwork
construction and the degree of compaction comply with the specification requirements. Any
work related to grading performed without the full knowledge of, and not under the direct
observation of Pacific Crest Engineering Inc., the Geotechnical Engineer, will render the
recommendations of this report invalid.

SITE PREPARATION

6. For widening sections of road which require new pavement or for sections of planned
removal of existing road, the initial preparation of the site will consist of the demolition and
removal of the existing pavement section including existing asphaltic concrete and aggregate
base material currently underlying General Jim Moore Boulevard and Eucalyptus Road.

The site preparation will also include the removal of existing trees and shrubs, existing utility
poles, sidewalks, curbs, gutters, and other existing improvements along General Jim Moore
Boulevard and Eucalyptus Road as necessary. Tree removal should include the entire stump
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and root ball. The removal process should be observed by a representative of Pacific Crest
Engineering Inc. This material must be removed from the site.

7. Any voids created by demolition and removal of the existing pavement section and the
removal of existing trees and shrubs, existing utility poles, sidewalks, curbs, gutters, and
other existing improvements along General Jim Moore Boulevard and Eucalyptus must be
backfilled with properly compacted native soils that are free of organic and other deleterious
materials or with approved imported fill.

8. Surface vegetation and organically contaminated topsoil should then be removed
(“stripped”’) from the area to be graded. This material may be stockpiled for future
landscaping. It is anticipated that the depth of stripping may be 2 to 4 inches, however the
required depth of stripping must be based upon visual observations of a representative of
Pacific Crest Engineering Inc., in the field. The depth of stripping will vary upon the type
and density of vegetation across the project site and with the time of year. Areas with dense
vegetation or groves of trees may require an increased depth of stripping.

9. Itis possible that there are areas of man-made fill on the project site that our field
investigation did not detect. Areas of man-made fill, if encountered on the project site will
need to be completely excavated to undisturbed native material. The excavation process
should be observed and the extent designated by a representative of Pacific Crest
Engineering Inc., in the field. Any voids created by fill removal must be backfilled with
properly compacted approved native soils that are free of organic and other deleterious
materials, or with approved imported fill.

10. Following demolition and removal of the existing pavement section and stripping, the
new roadway area should be excavated to the design grades. The exposed soils should be
scarified, moisture conditioned, and compacted as an engineered fill to a minimum depth of
18 inches except for any contaminated material noted by a representative of Pacific Crest
Engineering Inc. in the field. The moisture conditioning procedure will depend on the time
of year that the work is done, but it should result in the soils being 1 to 3 percent over their
optimum moisture content at the time of compaction. Recompacted sections should extend 5
feet beyond all pavement areas.

Note: If this work is done during or soon after the rainy season, the on-site soils and
other materials may be too wet in their existing condition to be used as engineered fill.
These materials may require a diligent and active drying and/or mixing operation to
reduce the moisture content to the levels required to obtain adequate compaction as an
engineered fill. If the on-site soils or other materials are too dry, water may need to be
added.

11. All Subgrade soils and fills, all aggregate sub-base and aggregate base material, and
utility trench backfill should be compacted to a minimum 95% of its maximum dry density.

12. The maximum dry density will be obtained from a laboratory compaction curve run in
accordance with ASTM Procedure #D1557. This test will also establish the optimum
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moisture content of the material. Field density testing will be in accordance with ASTM Test
#D2922.

13. Should the use of imported fill be necessary on this project, the fill material should be:

a. free of organics, debris, and other deleterious materials,

b. granular in nature, well graded, and contain sufficient binder to allow utility
trenches to stand open,

c. free of rocks in excess of 2 inches in size,

d. have a Plasticity Index between 4 and 12, and

e. have a minimum Resistance “R” Value of 30, and be non-expansive.

14. Samples of any proposed imported fill planned for use on this project should be
submitted to Pacific Crest Engineering Inc. for appropriate testing and approval not less than
4 working days before the anticipated jobsite delivery. Imported fill material delivered to the
project site without prior submittal of samples for appropriate testing and approval must be
removed from the project site.

CUT AND FILL SLOPES

15. All fill slopes should be constructed with engineered fill meeting the minimum density
requirements of this report and have a gradient no steeper than 2:1 (horizontal to vertical).
Fill slopes should not exceed 15 feet in vertical height unless specifically reviewed by Pacific
Crest Engineering Inc. Where the vertical height exceeds 15 feet, intermediate benches must
be provided. These benches should be at least 6 feet wide and sloped to control surface
drainage. A lined ditch should be used on the bench.

16. Fill slopes should be keyed into the native slopes by providing a 10 foot wide base
keyway sloped negatively at least 2% into the bank. The depth of the keyways will vary,
depending on the materials encountered. It is anticipated that the depth of the keyways may
be 3 to 6 feet, but at all locations shall be at least 2 feet into firm material.

Subsequent keys may be required as the fill section progress upslope. Keys will be
designated in the field by a representative of Pacific Crest Engineering Inc. See Figure No.
44 for general details.

17. Cut slopes shall not exceed a 2:1 (horizontal to vertical) gradient and a 15 foot vertical
height unless specifically reviewed by a representative of Pacific Crest Engineering Inc.
Where the vertical height exceeds 15 feet, intermediate benches must be provided. These
benches should be at least 6 feet wide and sloped to control surface drainage. A lined ditch
should be used on the bench.

18. The above slope gradients are based on the strength characteristics of the materials under
conditions of normal moisture content that would result from rainfall falling directly on the



Creegan and D’Angelo Page 9
February 26, 2004 Project No. 03102-M242-E11

slope, and do not take into account the additional activating forces applied by seepage from
spring areas. Therefore, in order to maintain stable slopes at the recommended gradients, it is
important that any seepage forces and accompanying hydrostatic pressure encountered be
relieved by adequate drainage. Drainage facilities may include subdrains, gravel blankets,
rock fill surface trenches or horizontally drilled drains. Configurations and type of drainage
will be determined by a representative of Pacific Crest Engineering Inc. during the grading
operations.

19. The surfaces of all cut and fill slopes should be prepared and maintained to reduce
erosion. This work, at a minimum, should include track rolling of the slope and effective
planting. The protection of the slopes should be installed as soon as practicable so that a
sufficient growth will be established prior to inclement weather conditions. It is vital that no
slope be left standing through a winter season without the erosion control measures having
been provided.

20. The above recommended gradients do not preclude periodic maintenance of the slopes,
as minor sloughing and erosion may take place.

21. If afill slope is to be placed above a cut slope, the toe of the fill slope should be set back
at least 8 feet horizontally from the top of the cut slope. A lateral surface drain should be
placed in the area between the cut and fill slopes.

EROSION CONTROL

22. The surface soils are classified as highly erodible. Therefore, the finished ground
surface should be planted with ground cover and continually maintained to minimize surface
erosion. For specific and detailed recommendations regarding erosion control on and
surrounding the project site, you should consult your civil engineer or an erosion control
specialist.

NEW PAVEMENT SECTION AND OVERLAY DESIGN
New Pavement Sections

23. The soils that will comprise the pavement subgrade will in all likelihood be the sand
predominating on the site. The “R” Value results range from 61 to 75. We will use an “R”
Value of 68 for design of the pavement sections noted below. This must be verified in the
field and, if necessary, modifications made to these tentative sections.

24. For design purposes, we provide in Table No.3 below recommended pavement sections
for Traffic Indices which range between 6 and 9.
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*Pacific Crest Engineering Inc. has not performed a site specific traffic study to determine
the actual traffic indices associated with this project. These values are for general design

purposes only and the values may need modification.

25. Using CALTRANS Design Procedure and a 20 year design life, the following pavement
sections are suggested:

Table No.3 — Recommended Pavement Section

Material Traffic Index
6 7 8 9
Asphalt Concrete 3.5 inches 4.0 inches 5.0 inches 5.5 inches
Class 2 A_ggregate Base, 6.0 inches 6.0. inches 6.0 inches 6.0 inches
R=78 min.

a. Properly moisture condition the subgrade and compact it to a minimum of 95% of
its maximum dry density, at a moisture content 1-3% over the optimum moisture
content.

b. Provide sufficient gradient to prevent ponding of water.

c. Use only quality materials of the type and thickness (minimum) specified. All
baserock must meet CALTRANS Standard Specifications for Class 2 Aggregate
Base, and be angular in shape.

d. Compact the base and subbase uniformly to a minimum of 95% of its maximum
].dry density.

e. Place the asphalt concrete only during periods of fair weather when the free air
temperature is within prescribed limits.

f. Maintenance should be undertaken on a routine basis.
Pavement Overlay

26. An overlay may be desired on existing road sections if areas of failing pavement are
observed, or if the road is to be upgraded for projected traffic servicing of 20 years or more.
The pavement overlays outlined below are based on taking an “average” of the pavement
section between various test boring locations, and determining what is the gravel equivalent
of the existing pavement section. This was then compared to the “required” gravel
equivalent that was determined for the pavement sections outlined in the previous section.
The difference between these two values was used to determine the overlay section.

27. An overlay fabric such as Petromat or equivalent should be considered for overlay
sections. This material should be placed in strict conformance with the manufacturers
recommendations.
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28. Outlined in Table No.4 is our recommended overlay sections for the project site.

Table No.4 — Recommended Pavement Overlays

Page 11

Project No. 03102-M242-E11

Test Average
Boring Section of TI=6 TI=7 TI=28 TI=9

Nos. AC & AB

1-4 gg’ QCB: 0 1.5” 3.0” 4.5”
5&6 6(')?,”:;3(: 0 1.5” 3.0” 4.5
7-10 28” 2](3: 1.5” 3.0” 4.5 6.5”
11-14 zg” 2](3: 1.5 3.0” 4.5 6.5”
15-18 5491” 2](3: 2.0” 3.0” 5.0” 6.5”
1925 | 22 AL | 200 357 5.0” 7.0”

UTILITY TRENCHES

29. Trenches may be backfilled with the approved native materials or approved import

granular material with the material compacted in thin lifts to a minimum of 95% of its

maximum dry density in paved areas and 90% in other areas. Utility trenches should be
backfilled with controlled density fill (such as 2-sack sand slurry) below footing areas to help

minimize moisture below slabs.

30. Jetting of the trench backfill should be carefully considered as it may result in an
unsatisfactory degree of compaction.

31. Trenches must be shored as required by the local agency and the State of California
Division of Industrial Safety construction safety orders.

LATERAL PRESSURES

32. Retaining walls with a horizontal backfill and full drainage should be designed using the

following criteria:

a. When walls are free to yield an amount sufficient to develop the active earth
pressure condition (about /2% of height), design for an active earth pressure of 35
psf/ft of depth.
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b. When walls are restrained at the top design for the following at-rest earth pressure
of 50 pst/ft of depth.

c. For resisting passive earth pressure use 250 psf/ft of depth.
d. A “coefficient of friction” between base of foundation and soil of 0.35.

e. To develop the resisting passive earth pressure, the retaining wall footings should
be embedded a minimum of 18 inches below the lowest adjacent grade. There
should be a minimum of 5 feet of horizontal cover as measured from the outside
edge of the footing.

f.  Any live or dead loads which will transmit a force to the wall refer to Figure No.
45.

g. The resultant seismic force on the wall is 25H? and acts at a point 0.6H up from
the base of the wall. This force has been estimated using the Mononobe-Okabe
method of analysis as modified by Seed and Whitman (1970).

Please note: Should the slope behind the retaining walls be other than horizontal,
supplemental design criteria will be provided for the active earth or at rest pressures for the
particular slope angle.

33. The above criteria are based on fully drained conditions. Therefore, we recommend that
permeable material meeting the State of California Standard Specification Section 68-1.025,
Class 1, Type A, be placed behind the wall, with a minimum width of 12 inches and
extending for the full height of the wall to within 1 foot of the ground surface. The
permeable material should be covered with Mirafi 140 filter fabric or equivalent and then
compacted native soil placed to the ground surface. A 4 inch diameter perforated rigid
plastic drain pipe should be installed within 3 inches of the bottom of the permeable material
and be discharged to a suitable, approved location such as the project storm drain system.
The perforations should be located and oriented on the lower half of the pipe. Neither the
pipe nor the permeable material should be wrapped in filter fabric. Please refer to Figure No.
46, Typical Retaining Wall Drain Detail.

34. The area behind the wall and beyond the permeable material should be compacted with
approved material to a minimum relative dry density of 90%.

SURFACE DRAINAGE

35. Surface water must not be allowed to pond or be trapped on the roadway or in parking
areas.
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36. Final grades should be provided with a positive gradient away from the pavement areas
to provide for rapid removal of the surface water from the roadway to an adequate discharge
point. Concentrations of surface water runoff should be handled by providing necessary
structures, such as paved ditches, catch basins, etc.

37. Cut and fill slopes shall be constructed so that surface water will not be allowed to drain
over the top of the slope face. This may require berms along the top of fill slopes and surface
drainage ditches above cut slopes.

38. Irrigation activities at the site should not be done in an uncontrolled or unreasonable
manner.

39. The surface drainage facilities must not be altered nor any filling or excavation work
performed in the area without first consulting Pacific Crest Engineering Inc.

PLAN REVIEW

40. We respectfully request an opportunity to review the plans during preparation and before
bidding to insure that the recommendations of this report have been included and to provide
additional recommendations, if needed.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. The recommendations of this report are based upon the assumption that the soil conditions
do not deviate from those disclosed in the borings. If any variations or undesirable
conditions are encountered during construction, or if the proposed construction will differ
from that planned at the time, our firm should be notified so that supplemental
recommendations can be given.

2. This report is issued with the understanding that it is the responsibility of the owner, or his
representative, to insure that the information and recommendations contained herein are
called to the attention of the Architects and Engineers for the project and incorporated
into the plans, and that the necessary steps are taken to insure that the Contractors and
Subcontractors carry out such recommendations in the field.

3. The findings of this report are valid as of the present date. However, changes in the
conditions of a property can occur with the passage of time, whether they are due to
natural process or the works of man, on this or adjacent properties. In addition, changes
in applicable or appropriate standards occur, whether they result from legislation or the
broadening of knowledge. Accordingly, the findings of this report may be invalidated,
wholly or partially, by changes outside of our control. This report should therefore be
reviewed in light of future planned construction and then current applicable codes.

4. This report was prepared upon your request for our services in accordance with currently
accepted standards of professional geotechnical engineering practice. No warranty as to
the contents of this report is intended, and none shall be inferred from the statements or
opinions expressed.

5. The scope of our services mutually agreed upon for this project did not include any
environmental assessment or study for the presence of hazardous or toxic materials in the
soil, surface water, groundwater, or air, on or below or around this site.
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Important Information Ahout Your

Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects

Geotechnical engineers structure their services to meet the spe-
cific needs of their clients. A geotechnical engineering study con-
ducted for a civil engineer may not fulfill the needs of a construc-
tion contractor or even another civil engineer. Because each geot-
echnical engineering study is unique, each geotechnical engi-
neering report is unique, prepared solely for the client. No one
except you should rely on your geotechnical engineering report
without first conferring with the geotechnical engineer who pre-
pared it. And no one—not even you—should apply the report for
any purpose or project except the one originally contemplated.

Read the full report

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

A Geotechnical Engineering Report Is Based on
A Unique Set of Project-Specific Factors

Geotechnical engineers consider a number of unique, project-spe-
cific factors when establishing the scope of a study. Typical factors
include: the client’s goals, objectives, and risk management pref-
erences; the general nature of the structure involved, its size, and
configuration; the location of the structure on the site; and other
planned or existing site improvements, such as access roads,
parking lots, and underground utilities. Unless the geotechnical
engineer who conducted the study specifically indicates other-
wise, do not rely on a geotechnical engineering report that was:
e not prepared for you,

e not prepared for your project,

e not prepared for the specific site explored, or

e completed before important project changes were made.

Typical changes that can erode the reliability of an existing
geotechnical engineering report include those that affect:
e the function of the proposed structure, as when

Geotechnical Engineering Repont

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

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

it's changed from a parking garage to an office
building, or from a light industrial plant to a
refrigerated warehouse,

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

e composition of the design team, or

e project ownership.

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

Subsurtace Conditions Can Change

A geotechnical engineering report is based on conditions that
existed at the time the study was performed. Do not rely on a
geotechnical engineering report whose adequacy may have
been affected by: the passage of time; by man-made events,
such as construction on or adjacent to the site; or by natural
events, such as floods, earthquakes, or groundwater fluctua-
tions. Always contact the geotechnical engineer before apply-
ing the report to determine if it is still reliable. A minor amount
of additional testing or analysis could prevent major problems.

Most Geotechnical Findings Are
Professional Opinions

Site exploration identifies subsurface conditions only at those
points where subsurface tests are conducted or samples are
taken. Geotechnical engineers review field and laboratory data
and then apply their professional judgment to render an opinion
about subsurface conditions throughout the site. Actual sub-
surface conditions may differ—sometimes significantly—from
those indicated in your report. Retaining the geotechnical engj-
neer who developed your report to provide construction obser-
vation is the most effective method of managing the risks asso-
ciated with unanticipated conditions. J




A Report’s Recommendations Are Not Final

Do not overrely on the construction recommendations included
in your report. Those recommendations are not final, because
geotechnical engineers develop them principally from judgment
and opinion. Geotechnical engineers can finalize their recom-
mendations only by observing actual subsurface conditions
revealed during construction. The geotechnical engineer who
developed your report cannot assume responsibility or liability for
the report’s recommendations if that engineer does not perform
construction observation.

A Geotechnical Engineering Report Is Subject
To Misinterpretation

Other design team members’ misinterpretation of geotechnical
engineering reports has resulted in costly problems. Lower
that risk by having your geotechnical engineer confer with
appropriate members of the design team after submitting the
report. Also retain your geotechnical engineer to review perti-
nent elements of the design team’s plans and specifications.
Contractors can also misinterpret a geotechnical engineering
report. Reduce that risk by having your geotechnical engineer
participate in prebid and preconstruction conferences, and by
providing construction observation.

Do Net Redraw the Engineer‘s Logs

Geotechnical engineers prepare final boring and testing logs
based upon their interpretation of field logs and laboratory
da*ta. To prevent errors or omissions, the logs included in a
geotechnical engineering report should never be redrawn for
inclusion in architectural or other design drawings. Only photo-
graphic or electronic reproduction is acceptable, but recognize
that separating logs from the repc. ' can elevate risk.

Give Contractors a Complete

Report and Guidance

Some owners and design professionals mistakenly believe they
can make contractors liable for unanticipated subsurface condi-
tions by limiting what they provide for bid preparation. To help
prevent costly problems, give contractors the complete geotech-
nical engineering report, but preface it with a clearly written let-
ter of transmittal. In that letter, advise contractors that the report
K was not prepared for purposes of bid development and that the

-

report’s accuracy is limited; encourage them to confer with the
geotechnical engineer who prepared the report (a modest fee
may be required) and/or to conduct additional study to obtain
the specific types of information they need or prefer. A prebid
conference can also be valuable. Be sure contractors have suffi-
cient time to perform additional study. Only then might you be in
a position to give contractors the best information available to
you, while requiring them to at least share some of the financial
responsibilities stemming from unanticipated conditions.

Read Responsibility Provisions Closely

Some clients, design professionals, and contractors do not
recognize that geotechnical engineering is far less exact than
other engineering disciplines. This lack of understanding has
created unrealistic expectations that have led to disappoint-
ments, claims, and disputes. To help reduce such risks, geot-
echnical engineers commonly include a variety of explanatory
provisions in their reports. Sometimes labeled “limitations”,
many of these provisions indicate where geotechnical engi-
neers responsibilities begin and end, to help others recognize
their own responsibilities and risks. Read these provisions
closely. Ask questions. Your geotechnical engineer should
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The equipment, techniques, and personnel used to perform a
geoenvironmental study differ significantly from those used to
perform a geotechnical study. For that reason, a geotechnical
engineering report does not usually relate any geoenvironmen-
tal findings, conclusions, or recommendations; e.g., about the
likelihood of encountering underground storage tanks or regu-
lated contaminants. Unanticipated environmental problems have
led to numerous project failures. If you have not yet obtained
your own geoenvironmental information, ask your geotechnical
consultant for risk management guidance. Do not rely on an
environmental report prepared for someone else.

Rely on Your Geotechnical Engineer for

Additional Assistance

Membership in ASFE exposes geotechnical engineers to a wide
array of risk management techniques that can be of genuine ben-
efit for everyone involved with a construction project. Confer with
your ASFE-member geotechnical engineer for more information. /

ASFE

8811 Colesville Road Suite G106 Silver Spring, MD 20910
Telephone: 301-565-2733 Facsimile: 301-589-2017
email: info@asfe.org www.asfe.org

Copyright 2000 by ASFE, Inc. Unless ASFE grants written permission to do so, duplication of this document by any means whatsoever is expressly prohibited.
Re-use of the wording in this document, in whole or in part, also is expressly prohibited, and may be done only with the express permission of ASFE or for purposes
of review or scholarly research.
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APPENDIX A

Regional Site Plan
Site Plan Showing Test Borings
Boring Log Explanation

Log of Test Borings
R Value Results
Keyway Detail

Surcharge Pressure Diagram
Typical Retaining Wall Drain Detail
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Regional Site Plan
FORA Road Improvements
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Figure No. 1
Project No. 03102
Date: 02/26/04
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UNIFIED SOIL CLASSIFICATION SYSTEM - ASTM D2488 (Modified)

PRIMARY DIVISIONS Nevir SECONDARY DIVISIONS
CLEAN GRAVELS GW  |Well graded gravels, gravel-sand mixtures, little or no fines
COARSE MORE%—@\Y\I%%%F OF (LESS THAN 5% FINES) GP  |Poorly graded gravels or gravels-sand mixtures, little or no fines|
GRAINED L%%%%%ETFI—IR:T\?QOSIFEISE GRAVELS GM  [Silty gravels, gravel-sand-silt mixtures, non-plastic fines
M(S)I({)EI%IE AN (MORE THAN 12% FINES)l GcC Clayey gravels, gravel-sand-clay mixtures, plastic fines
HALF OF SW | Well graded sands, gravelly sands, little or no fines
LARGER THAN | MORE THAN HALF OF ( 0 ) SP  |Poorly graded sands or gravelly sands, little or no fines
#200 SIEVE SIZE sﬁgé]]jgg ?EQ%T#;?S\IHE:SVE SANDS SM  [Silty sands, sand-silt mixtures, non-plastic fines
(MORE THAN 12% FINES) - g Clayey sands, sand-clay mixtures, plastic fines
ML |Inorganic silts and very fine clayey sand silty sands, with slight
plasticity
SILTS AND CLAYS . CL  |Inorganic clays of low to medium plasticity, gravelly, sand,
LIQUID LIMIT IS LESS THAN 35% silty or lean clays
FINE OL  |Organic silts and organic silty clays of low plasticity
GRAINED MI  |Inorganic silts, clayey silts and silty fine sands of intermediate
SOILS plasticity
MORE THAN SILTS AND CLAYS CI_ |Inoreanic cl :
h ) ganic clays, gravelly/sandy clays and silty clays of
MXITAELlfl gl}j S LIQUID LIMIT IS BETWEEN 35% AND 50% intermediate plasticity
i%%l‘s%g\%gé{ég OI  [Organic clays and silty clays of intermediate plasticity
MH |Inorganic silts, micaceous or diatomaceous fine sandy or silty
ils, elastic silt
SILTS AND CLAYS oS cavEIs —
LIQUID LIMIT IS GREATER THAN 50% CH |Organic clays of high plasticity, fat clays
OH |Organic clays of medium to high plasticity, organic silts
HIGHLY ORGANIC SOILS PT  |Peat and other highly organic soils

BORING LOG EXPLANATION

LOGGED BY DATE DRILLED BORING DIAMETER BORING NO.
— g W
= Role=! *? X s
£ |2 o w8, > Z o= MISC.
Zl2glz SOIL DESCRIPTION SElZ |5 .18 |E%| LAB
2 [E|E S 4| 2|25 2 |&A]| RESULTS
~NEZEIES SO|BS|=E|REl=%
— 1 % <— Ground water elevation NOTE: All blows/foot are normalized to
E—— 2” outside diameter sampler size
2 1 <—Soil Sample Number
— 1L <«—Soil Sampler Size/Type
— 3 L =3” Outside Diameter
I M = 2.5” Outside Diameter
T = 2” Outside Diameter
— 4 ST = Shelby Tube
— BAG = Bag Sample
- 5 —
RELATIVE DENSITY CONSISTENCY
SANDS AND GRAVELS| BLOWS/FOOT] SILTS AND CLAYS| BLOWS/FOOT]
VERY LOOSE 0-4 VERY SOET 02
LOOSE 4-10 FIRM 4-8
MEDIUM DENSE 10-30 STIFF 8-16
VERY DENSE OVER 50 VERY STIFF 16-32
HARD OVER 32

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Boring Log Explanation
FORA Road Improvements
Seaside, California

Figure No. 5
Project No. 03102
Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS  BORING NO. 1
—~ —_ 8 >
312, , o 35. |» |2 |o2]| Mi
= o & Soil Description BE|IZ |5 |8 |3 Lab
<= |'aK =7l Nl E= A 17 2 R I
A |35 SO|BS|E S5 8|=%S
T AC
— 5” Baserock
- SP-
I SM
1-1 Yellowish brown Silty SAND, fine grained sand, moist,
- 2L medium dense
] 30 107.9| 6.4 | 12% Passing
~ 3] #200 Sieve
4
5 112 Yellowish brown SAND, fine grained sand, moist,
— | L medium dense
B 6 ] 28 113.5 | 4.4
L 7 —
L g ]
L 9 —
107 13 | Dark yellowish brown SAND, fine grained sand, damp
- T medium dense
11— i
T 13 2.9
—12 Boring Terminated at 11 1/2’
L 17
L 18 -
19
L 90 -
.
99 ]
L4
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 6
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS BORING NO. 2
—~ —_ g )
B | o o= = X .
qgé Z o . .. 8 8 = s & ) B Misc.
— |le 2B Soil Description SE|Zz |5 o ‘é Lab
S |22 SFlF olE2x|A |22
2 |E5| E E%HE 2R b%\'SQ Results
“HEEIES SO|BS|RE[S8|E5
3" AC
— |) _ 5” Baserock
"1 Dark yellowish brown SAND, fine grained sand, damp, SP
medium dense
17 4.8
Yellowish brown SAND, fine grained sand, damp,
medium dense
16 52
] —
- 9 —
107 23 g Yellowish brown SAND, medium grained sand, moist,
- T ."1 medium dense
B 1 ] 13 4.9
— 12 — Boring Terminated at 11 1/2°
L 14
L 17 -
18 —
L 19
20 —
21—
1)
23
74 —
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 7
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS  BORING NO. 3

=
o =.Q > °
= o -3 R N .
§ Z v ) o A S|- > |2 o= Misc.
— o &3 Soil Description BgElz |5 |2 |B Lab
< |2 S 2a|5 elax|” |g2 1
& g-c i .EQE% z 5 Z‘%\'SQ Results
A A&l DO0|lun>|EEQA8|=%
!I 5" AC
[ 0| 7" Baserock
' SP
Yellowish brown SAND, fine grained sand
28 10.9
Yellowish brown SAND, fine grained sand, moist,
medium dense
19 104.51 9.5 | 5% Passing
#200 Sieve
L 9 —
—10 3-3 | Yellowish brown SAND, fine grained sand, moist,
— | L i medium dense
B 1 ] 15 99.1] 3.9
—12 Boring Terminated at 11 1/2°
- 14 —]
- 17 —
- 18 —
- 19 —
- 20 —
- 21 —
- 22 —
- 23 —]
- 24 —
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 8
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS BORING NO. 4
% | 'z '§ 2 | .
L %9 . . ZR A > 'z °8§ Misc.
peg K NI Soil Description BE|Z |5 g |2% Lab
2 |58 %%;E %é ~5|Ea8 Results
] —_—

A |3 §|A SO|BS|EE|8 8=
F I"AC

— = 5” Baserock

1 4 P 1"l No Sample Recovered SM [ 50/4»

— 7| L | Dark yellowish brown Silty SAND, very fine grained

— 2 - | sand, damp, very dense

— b

3 I’

= {HE

[ 4 - SP

~ 5 T 42 Yellowish brown SAND, fine grained sand, damp, dense

- L .

B 6 ] 32 112.1| 6.2

L 7 —

L g ]

L 9 —

107 43 g Yellowish brown SAND, fine grained sand, moist

— 71T .| medium dense

B 1 ] 16 2.6

—12 Boring Terminated at 11 1/2°

17

L 18 -

L 19

L 90 -

L 91 -

99 ]

L 74
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 9
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102

Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS BORING NO. 5
> 55 2O s :
N N 22, 1. |F 52| i
— o g3 Soil Description BE|Z |5 |8 |3 Lab
S |22 =2l 22 5Pa|2E]  Result
s [Eg| E EEIGE 252520 esults
A 38 %’ (Proposed Roadway Cut of11 feet) S50 (Q,") Sl Elael=%
[ 61/2” AC
1 SP
1 Light yellowish brown SAND, fine grained sand, moist,
] medium dense
B 2 ] 29 104.5| 2.9 | 4% Passing
#200 Sieve
- 3 —
L 4 —
5 ] Yellowish brown SAND, fine grained sand, moist,
— 7] medium dense
B 6 ] 13 106.1] 2.6
L 7 —
L ] —
- 9 —
— 10 5-3 - Material consistent
- L E
B 1 ] 16 99.1] 2.3
12 —
L 14
— 15 5-4 . Yellowish brown SAND, medium grained sand, moist,
— 7| T - ' medium dense
:16 ] 25 2.8
—17 — Boring Terminated at 16 1/2°
18 —
L 19
00 —
L)1 —
7D —
03—
oy
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 10
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04

BORING DIAMETER 6”SS  BORING NO. 6

=
— . —=.2© > o
é Z o ) o % S|- > |2 s Misc.
- o & Soil Description BE|lZ |5 |8 5 Lab
s |[B& Sl 2|5 5|2 <|28] Resul
— —_— S
A |35 SO|BS|EE|88|SS
] 7" AC
| 1 SP
1 6-1 Yellowish brown SAND with silt, fine grained sand,
— | L moist, dense
2] 34 105.1| 2.8 | 6% Passing
[~ 7 #200 Sieve
- 3 —
~ 4] SP-
[ SM
~ 5 7 62 Brown Silty SAND, fine grained sand, moist, loose
— "1 L
B 6 ] 9 109.5| 4.0
- 7 —
g
- 9 —
10 6.3 Light yellowish brown SAND, fine grained sand, moist,
- T medium dense
B 1 ] 20 24
— 12 — Boring Terminated at 11 1/2°
17
18
19
70 -
21
7D |
74
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 11
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS BORING NO. 7
~~ ™ 8 >
5 |3 RoR=! £ ([Xs .
ER N 25 | | [z wie
el PR Soil Description QElz |5 5 § Lab
é:‘_) o © =l e = A 171 E‘ I
& [Eg| E .EgE% Rl K Results
“HZEIED SU|nS | E|l88|=%
F I"AC
[~ 7] 0| 8” Baserock
L1 b O
L SP-
Brown SAND with silt, fine grained sand, damp, loose SM
6 106.5| 5.7 | 10% Passing
#200 Sieve
Light yellowish brown SAND, fine grained sand, moist,
loose
8 98.3] 3.6
] —
- 9 —
— 107 7-3 B Light yellowish brown SAND, fine grained sand, moist,
- 1T | medium dense
B 1 ] 16 3.0
— 12 — Boring Terminated at 11 1/2°
- 14 —]
L 17 -
18 —
L 19
20 —
21—
7D
- 23 —
74 —
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 12
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS BORING NO. 8
—~ —_ g )
E Z & 't;; - > é i = Misc.
— |o Soil Description SE|Zz |5 o) *é Lab
£ |= =2l 22 5Pa|2E]  Result
2 | TEc 2285 |28| R
A |« SOl > |mEAs|[=%
4” AC, 2” Baserock
] SP
1 s Yellowish brown SAND, fine grained sand, moist, dense
— | L
B 2 ] 34 103.6 3.0
- 3 —
L 4 ]
5 7 82 Light yellowish brown SAND, fine grained sand, moist,
— | L loose
- 6 10 98.3| 2.1 | 3% Passing
T #200 Sieve
- 7 —]
g
- 9 —
—10 7 8-3 — :- - Light yellowish brown SAND, fine grained sand, moist,
- T ."1 medium dense
B 1 ] 21 6.1
—12 Boring Terminated at 11 1/2’
L 17 -
18
L 19
L0 -
21
L7 ]
oy
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 13
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS  BORING NO. 9

=
= = o > o
o [©) = = X = .
qS:, Z v ) o 88: > |2 OOB Misc.
— o &3 Soil Description BgElz |5 |2 |B > Lab
< | _é = 2z %'ﬁEQQEQ Results
%%'8% EEIINEIER-TFasi ke
A |»n&|lxn DO|rn> |~ S[(QE[=3
[ [ 2" AC, 4” Baserock
o ® P
Light yellowish brown SAND, fine grained sand, moist,
medium dense
13 105.1]1 1.9
Light yellowish brown SAND, fine grained sand, moist,
loose
8 104.5]1 1.9
g
L 9 —
~10 93 | Light yellowish brown SAND, very fine grained sand,
B T moist, medium dense
B 1 ] 17 24
10
— 15 9-4 | .~: Material consistent
- T R
:16 ] 24 2.0
— 17 — Boring Terminated at 16 1/2°
18
L 19
L0 -
21
92 ]
oy
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 14
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS  BORING NO. 10
~ — 8 >
E Eo ) o c%%z = § i; Misc.
— |l &3 Soil Description BE|Z |5 |8 |5 Lab
< |a&] S 225 2|5 5|2<|2E| Resul
s |Eg| & .EgE% A e esults
A |35 & SU|BS|EE|8S|=3
[ 0" AC.2 Baserock
7 e SP
-1 10-1 Brown SAND, fine grained sand, moist, medium dense
— T|L
B 2 ] 13 107.9| 53 | 4% Passing
#200 Sieve
L 3 —
4 ]
~ 5 10-2 Brown SAND with silt, fine grained sand, moist, medium
~ T|L dense
B 6 ] 16 1063 | 4.4
L 7 —
g
L 9 —
—10 10-3 g Light yellowish brown SAND, fine grained sand, moist,
— 7T .| medium dense
B 1 ] 14 2.0
12
- 14 —]
~ 157 10-4 “ | Material consistent
S D
B 16 | 15 2.0
—17 Boring Terminated at 16 1/2°
18
L 19
70 -
21
72 ]
- 23 —
Y/
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 15
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED

1/23/04 BORING DIAMETER 6”Ss BORING NO. 11

=
— = .9 ) =)
ko) g= = N .
@go . . ZhiP > |2 |eo= Misc.
— o g3 Soil Description BE(Z |5 |2 |5 Lab
S |22 =2l 22 5Pa|2E]  Result
5 52| & EE RIS o
A A &lA SO|ln>|mEQ&|=%
| _ 4” AC, 3” Baserock
1 — . . . . . SpP
11-1 Brown SAND with silt, fine grained sand, moist, medium
— T|L dense
B 2 ] 13 103.4] 3.9
- 3 —]
- 4 —
5 112 Brown SAND with silt, fine grained sand, moist, loose
— T|L
B 6 ] 5 94.0| 3.6
- 7 —
- 8 —
- 9 —]
10113 | Brown SAND with silt, fine grained sand, moist, loose
3 E
:11: 10 103.7] 2.7
— 12 — Boring Terminated 11 1/2°
- 17 —
- 18 —
- 19 —
_20 —
- 21 —
_22 —
_24 —
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 16
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS BORING NO. 12
~~ g} g >
R R 25, |z 2 [pE| Mie
— @ g3 Soil Description S|z |5 ) 5 Lab
5 o=l © Lzl= o = A h7 b
A 35| & SO|aZ|=E|88|=T
] ’ 3” AC, 4” Baserock
L1 T SP
[~ ] 12-1 Yellowish brown SAND, fine grained sand, moist,
—2 L medium dense
T 12 1039 4.0
- 3 —
4 —
5 122 : Yellowish brown SAND, fine grained sand, moist, loose
— ~T|L
~ 67 6 101.2| 4.5 | 4% Passing
] #200 Sieve
- 7 —
g
- 9 —
10 s : Light yellowish brown SAND, fine grained sand, moist,
- T .| medium dense
B 1 ] 17 2.1
— 12 — Boring Terminated at 11 1/2°
17—
18 —
19 —
L 50 —
5] —
70
ey
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 17
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS  BORING NO. 13
— & -
5 RoR=! B X o .
é CZD o . _ Z S|: > | & 0= Misc.
— e &3 Soil Description Sz |5 ) § Lab
S |l o £'5=o-;xﬂ mi‘ 1
5 [E=| E EREIRE -S| 24 Results
Q|3 &4 (Prosposed Roadway Cut of 20°) SOz |EEQE|=S
2> AC, 1” Baserock
- 1 —
- 2 —
L 3 —
4
~ 5 1341 | Light yellowish brown SAND, fine grained sand, moist,
- T .| loose
B 6 ] 10 2.8
L 7 —
g
L 9 —
—107132 § Light yellowish brown SAND, fine grained sand, moist,
— "L | loose
-1 10 1050 1.9
12
157133 B | Light yellowish brown SAND, fine grained sand, moist,
— 7T .| medium dense
B 16 | 25 4.2
17 -
18
L 19 -
—20 13-4 Light yellowish brown SAND, fine grained sand, moist,
— T medium dense
— 217 26 4.1 | 4% Passing
T #200 Sieve
9 ]
—24 S
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 18
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 67SS  BORING NO. 13

Misc.
Lab
Results

Soil Description

Classification

SPT HN"

Value
Moisture %
of Dry Wt

Depth (feet)
Sample No
and Type
Plasticity
Dry Density
(peh)

Index

| Unified Soil

| Symbol
la~]

257135 "1 Light yellowish brown SAND, fine grained sand, moist,
— T . dense

—27 Boring Terminated at 26 1/2’

L
L
C
L
o
o

Pacific Crest Engineering Inc. Log of Test Borings Figure No. 19
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS BORING NO. 14
312, , o 35. |» |2 |22] Mis
— |le &35 Soil Description SE|lZz |5 ) 5 Lab
< a8 S EIEEA e Result
S |E| E ZElEE|23| xS |EA esuits
A |lyrns|lwn DU(/)>Q—H—<QV§O
5” AC
— = 3” Baserock
-1 14-1 Dark yellowish brown SAND, fine grained sand, moist, SP
— 7L medium dense
B 2 ] 19 104.0| 4.7
- 3 —]
4
"S5 (s Light yellowish brown SAND, fine grained sand, moist,
— 7L loose
B 6 ] 8 95.0| 4.8
- 7 —
L g ]
- 9 —]
10143 | Yellowish brown SAND, fine grained sand, moist,
— 7T i medium dense
B 1 ] 20 3.1
— 12 — Boring Terminated at 11 1/2°
L 17
L 18 -
L 19
Y
.
9 ]
L4
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 20
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 67SS BORING NO. 15
— 5 -
< RoR= R X .
— |le g3 Soil Description BE|Z 25 ) § Lab
S (g2 22| 22 5P=|2 5] Resul
s |Eg| & £4=2238 ~SES esults
A |3 E| & (Proposed Roadway Cut of 157) STIGSE S8 &l=%
M 3 AC_2” Baserock
7 < SP
. 1 —]
. 2 —]
- 3 —
L 4
~ S s | Yellowish brown SAND, fine grained sand, moist,
— T " | medium dense
B 6 ] : 14 4.4
- 7 —]
L g ]
- 9 —
1015 @ | Yellowish brown SAND, fine grained sand, moist,
— 7T .| medium dense
B 1 ] 23 3.5
L 12
— 15 15-3 . Yellowish brown SAND, fine grained sand, moist,
— T - 71 medium dense
B 16 | 25 3.7
17
L 18 -
L 19
—20 15-4 ) Yellowish brown SAND with silt, fine grained sand,
- T moist, medium dense
— 217 27 4.5 | 11% Passing
I #200 Sieve
99 ]
—24 o
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 21
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”SS BORING NO. 15

Misc.
Lab
Results

Soil Description

Depth (feet)
Sample No
and Type
SPT HN"
Value
Plasticity
Index

Dry Density
(peh)
Moisture %
of Dry Wt

[ Classification

Symbol
| Unified Soil

—25 —

_26_

—27 Boring Terminated at 26 1/2°

28 —

_
=5
wh

l ."| Light yellowish brown SAND, fine grained sand, moist,
| dense

29 _

—3] —

—32 —

—33 —

—34 —

—35 —

—36 —

—37 —

—38 —|

—30 —

_41 —

_42_

_43_

_44_

_45_

_46_

Pacific Crest Engineering Inc. Log of Test Borings Figure No. 22
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04




Page 40

LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 67sS BORING NO. 16
~~ g} g >
,Ed Z o . o 3)% - > § %; Misc.
— @ & Soil Description BE|Z |5 |8 |5 Lab
= ol < —~ | Q|32 ¥ A A7 b
A 35| & SO|aZ|=E|88|=T
[ 2™ AC.2 12" Baserock
] T SP
-1 16-1 Yellowish brown SAND with silt, fine grained sand,
— T|L moist, medium dense
~ 2 16 106.7| 5.1 | 10% Passing
7 #200 Sieve
- 3 —
4 ]
5 162 Yellowish brown SAND, fine grained sand, moist,
— "L medium dense
B 6 ] 12 99.1| 4.0
- 7 —
g
- 9 —
10 163 | Yellowish brown SAND, fine grained sand, moist,
- T | medium dense
B H ] 15 2.9
— 12 — Boring Terminated at 11 1/2°
17
18
19
70 -
21
7D |
74
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 23
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04 BORING DIAMETER 6”Ss BORING NO. 17

=
[y —=.9 > °
= o = £ N = .
§ Z v ) o A S|- > |2 o= Misc.
el PR Soil Description sE|Zz |5 ) § Lab
S |l o m'&=o-;><Q mi‘ 1
5 [E=| E EREIRE -S| 24 Results
A |3 5|a DO|lun> |2 EQAE|=%
I FP 3” AC, 4” Baserock
- . . . . SP
17-1 Light yellowish brown SAND, fine grained sand, moist,
~ 7L medium dense
B 2 ] 13 10491 9.5
L 3 —
4
~ 5 172 Light yellowish brown SAND with silt, fine grained sand,
— ~|L moist, medium dense
B 6 ] 27 108.9] 6.9 | 12% Passing
#200 Sieve
L 7 —
L g ]
L 9 —
—10717.3 § Light yellowish brown SAND, fine grained sand, moist,
— T | dense
B 1 ] 33 4.4
—12 Boring Terminated at 11 1/2’
L 17
L 18 -
19
L 90 -
.
99 ]
L4
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 24
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 1/23/04

BORING DIAMETER 6”SS

BORING NO._18

=i
~ . — O > o
= o 3 R AN = .
g |2 o 2%l |z |2 [pE]| Misc
— |o Soil Description BE|Z |3 o) *é Lab
< [= =2l 22 5Pa|2E]  Result
8_ S Eg:% g% Z‘%\SQ eSults
A |& DO|wnr = E|88[=%
31727 AC
— 5 1/2” Baserock
— 1 18 .1 Yellowish brown Silty SAND, fine grained sand, moist, SII;/I'
— T|L ; medium dense S
~ 2] 12 122.8] 9.9 | 17% Passing
s #200 Sieve
| 3 — . .,-.
— 4 b
— S 18-2 Yellowish brown SAND, fine grained sand, moist,
— T|L " | medium dense
B 6 ] 5 26 118.1| 10.7
— 7 :
-
-8
Lo
i 1
107183 | | Yellowish brown SAND, fine grained sand, moist,
— T|L .| medium dense
:11 ] ; 21 102.5] 6.1
—12 Boring Terminated at 11 1/2’
L 17 -
18
L 19
L0 -
21
L7 ]
oy
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 25
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 2/6/04 BORING DIAMETER 6”SS  BORING NO. 19

=
= = o > o
- -3 R o\ o .
qS:, 2 o ) o A S|. > |2 0= Misc.
— |le &35 Soil Description SE|Z |3 5 5 Lab
<= |2] S SZ|5 2|5 5|2alZ5|  Results
5 [E=| E EEICIERITIE.
A |&&|a (Proposed Roadway Cut of 20”) SO|ln> = Ela&=S%S
IO AC
T - ol 11” Baserock
- 1 o Oy
[ ] SP
— 2 — . = Yellowish brown SAND, fine grained sand, damp
L 3 —
4
L 5 —
L 6 -
L 7 —
L g ]
L 9 —
L 114
12
157100 |- Light yellowish brown SAND, medium grained sand,
— T|L *.{ damp, medium dense
:16: 13 103.9| 6.1
L 17
L 18 -
L 19
201102 Light yellowish brown SAND, medium grained sand,
— ~|L moist, medium dense
— 217 17 948 3.6 | 3% Passing
I #200 Sieve
9 ]
—24 ]
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 26
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED

2/6/04 BORING DIAMETER 6”SS  BORING NO. 19

Depth (feet)
Sample No
and Type

.| Symbol

Soil Description

SPT HN"
Value

Plasticity
Index

Misc.
Lab
Results

Dry Density
Moisture %
of Dry Wt

(pch)

~25 1051,

.
o
e
"]
.
]
]
o
]
o
o]
o
o
e
]
L
]
L
]
o

1L l 1 moist, medium dense

Light yellowish brown SAND, medium grained sand,

| Unified Soil
| Classification

96.1 | 3.8

—27 Boring Terminated at 26 1/2°

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Log of Test Borings
FORA Road Improvements
Seaside, California

Figure No. 27
Project No. 03102
Date: 02/26/04
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LOGGED BY DE DATE DRILLED 2/6/04 BORING DIAMETER 6”SS BORING NO. 20
B = 2R :
@go . . ZhiP > |2 |eo= Misc.
— o g3 Soil Description SE|Zz |5 ) ‘é Lab
< 2] 2 A IR D s
2 |g5|E CZ|le2|28|25|Ea Results
&) — —_—
A |3ElR (Proposed Roadway Cut of 11°) SU|IRS|EZ Elae|=s
| ™ _1127AC, 4 12" Baserock
— 2 — Yellowish brown SAND with silt, fine grained sand, damp
- 3 —
4 —
- 5 —
6 —
- 7 —
g
- 9 —
—10 7201 - | Yellowish brown SAND, fine grained sand, damp,
— 7T :°, medium dense
B 1 ] 16 3.9
10—
157202 Yellowish brown SAND, fine grained sand, damp,
— "L ’| medium dense
16 17 98.6 | 4.8 | 2% Passing
I #200 Sieve
17
18 —
L 19
—20 20-3 B Yellowish brown SAND, fine grained sand, damp,
— ~|L * | medium dense
:21: 19 1009 5.5
—22 — Boring Terminated at 21 1/2°
ey
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 28
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 2/6/04 BORING DIAMETER 6”SS BORING NO. 21
e N
é CZD o . _ Z S|: > | & 0= Misc.
— e &3 Soil Description Sz |5 ) § Lab
S |l o £'5=o-;xﬂ mi‘ 1
& [Eg| E R REIEEIRSI B Results
=) A = cz’ (Proposed Roadway Cut of 13”) S50 % § ~Elagl=%
] oq 2” AC, 4” Baserock
[ ] - SP
— 2 - Yellowish brown SAND with silt, fine grained sand, damp
L 3 —
4
- 5 —]
L 6 -
- 7 —]
L g ]
L 9 —
—1072101 ) Light yellowish brown SAND, fine grained sand, damp,
— T|L "+ | medium dense
:11: 18 105.8| 4.3
12
1579212 Light yellowish brown SAND, fine grained sand, damp,
~ T|L .| medium dense
167 18 101.1] 3.5 | 3% Passing
7] #200 Sieve
L 17
L 18 -
19
—20 21-3 Light yellowish brown SAND, fine grained sand, damp,
— T|L medium dense
:21 ] 18 942 3.9
99 ]
—24 e
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 29
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 2/6/04 BORING DIAMETER 6”SS  BORING NO. 21

Misc.
Lab
Results

Soil Description

Depth (feet)
Sample No
and Type
SPT "N"
Value
Plasticity
Index

Dry Density
(pef)
Moisture %
of Dry Wt

| Symbol
w» | Unified Soil
| (Classification

2572141 | Light yellowish brown SAND, fine grained sand, damp,
— T ’ dense

—27 Boring Terminated at 26 1/2’

_29_

_41_

_42_

_43_

_44_

_46_

- 47 —
- 48 —
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 30
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 2/6/04 BORING DIAMETER 67SS  BORING NO. 22

=
femy = .C > =)
S = 2 |IXes .
§ 2 o ) o A S|. > |2 0= Misc.
— |le &35 Soil Description SE|Z |3 5 5 Lab
<= |2] S SZ|5 2|5 5|2alZ5|  Results
5 |Eg| & EEISEIEEIRA L
A |35 2 (Proposed Roadway Cut of 18”) SO|ln> = Ela&=S%S
[ f— > AC, 4” Baserock
[, - SP
- 2 —]
L 3 —
: 4 : Yellowish brown SAND, fine grained sand, damp
- 5 —
- 6 —
- 7 —
B I S
- 9 ] I| SP
| | In—|
1020, In“n"|n Yellowish brown Silty SAND, fine grained sand, damp,
— 7T | , dense
- 117 J 39 58 | 12% Passing
— I #200 Sieve
—12 "
~ PER
-3 |1
] ]
— 14 -
e
— 15 .
- =K
L6 [
— — . | .
L 174 , I":l|
- — . | |
194 |
ﬂul Yellowish brown SAND, fine grained sand, damp,
[ medium dense
|f!|= 28 4.5
i
o
H
.
4
[ .14
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 31
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 2/6/04 BORING DIAMETER 6”SS  BORING NO. 22

Soil Description

Depth (feet)

Sample No

and Type
-|Symbol

SPT HN"
Value

Plasticity
Index

Misc.
Lab
Results

Dry Density
Moisture %
of Dry Wt

(pch)

v | Unified Soil
| Classification

_26_

—25 22-3 l Yellowish brown SAND, fine grained sand, damp, dense
S :

4.2

—27 — Boring Terminated at 26 1/2’

_28_
_29_

_30_
_31 —

_32_

_33_

_34_

_35_

_36_

_3’7_

_38_

_39_

_41_

_42_

_43_

44

_46_

_48_

Pacific Crest Engineering Inc. Log of Test Borings
444 Airport Blvd., Suite 106 FORA Road Improvements
Watsonville, CA 95076 Seaside, California

Figure No. 32
Project No. 03102
Date: 02/26/04
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LOGGED BY DE DATE DRILLED 2/6/04 BORING DIAMETER 67SS BORING NO. 23
- =8 >
= S 55 £ o\o = .
‘-Sé Z 9 . .. 8 S|= ) & &) B Misc.
— o g3 Soil Description SE|Zz |5 ) ‘é Lab
S |22 CZE oz x| oo
2 |E5|E E‘%HE 2.5 Z‘%\'SD Results
“HZEIED (Proposed Roadway Cut of 7°) SOIRS|IE SR &l=%
e 11/2” AC. 3" Baserock
T L SP
- 1 —]
- 2 —]
- 3 —]
4 —
— 5 231 | . Yellowish brown SAND, fine grained sand, damp,
— ~T|L " | medium dense
B 6 ] 13 96.5 | 2.5
- 7 —
g
- 9 —]
107232 5 Yellowish brown SAND, fine grained sand, damp,
— T|L ."| medium dense
:11 ] 22 104.6[ 3.9
10—
15792323 . Yellowish brown SAND, fine grained sand, damp,
— "L - | medium dense
:16: 21 107.8| 3.7
— 17 — Boring Terminated at 16 1/2’
18 —
L 19
L 90 —
9] —
99
ey
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 33
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED 2/6/04

BORING DIAMETER 6”SS  BORING NO. 24

=
= =.9 > °
é Z o ) o % S|- > |2 s Misc.
— @ g3 Soil Description Se|lz |8 o 5 Lab
S |22 E%|5 g2 5225 Result
= E52 7o 2|25|25] 28] rewis
A A E|la (Proposed Roadway Cut of 13°) sISIZEI R R RS
] p—" AC, 4” Baserock
e P
B 1 - S
L 2 —
-3 |
: 4 : -:;, .| Yellowish brown SAND, fine grained sand, damp
5§ — :
L ¢ :
7 -“f, -
I I SN
0 — I |
B 7 B I
10241 1| Yellowish brown Silty SAND, fine grained sand, damp,
— T|L | medium dense
— 11 e 18 109.5| 7.8 | 24% Passing
7] bl #200 Sieve
—12 )
] | L
: 13 : — SP
157240 @ | Yellowish brown SAND, fine grained sand, damp,
— L - | medium dense
:16: 19 106.3] 6.9
—17 - Boring Terminated at 16 1/2’
18
19
70 -
21
7D |
74
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 34
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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LOGGED BY DE DATE DRILLED

2/6/04 BORING DIAMETER 6”SS BORING NO. 25

g
= —=.2© > °
° = = N o .
é 20) ) o $J§: > |2 ODB Misc.
= | S Soil Description BE(Z |5 ] 3 > Lab
) =S <
A |3 gl & (Proposed Roadway Cut of 3”) - O & § ~ S 5 E|=%
] M . 2 AC, 2” Baserock
I
L1 | SM
5 ] ol
2 251 Yellowish brown Silty SAND, fine grained sand, damp,
— T 11| medium dense
~ 37 | 27 47 | 12% Passing
] #200 Sieve
4] P
5 12528 Yellowish brown SAND, fine grained sand, damp,
— T medium dense
B 6 ] 16 42
- 7 —
g
- 9 —
10253 @ | Yellowish brown SAND, fine grained sand, damp,
— T .| medium dense
B 1 ] 18 33
— 12 — Boring Terminated at 11 1/2°
174
18
19
L0
Y
99 ]
4 ]
Pacific Crest Engineering Inc. Log of Test Borings Figure No. 35
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102

Watsonville, CA 95076

Seaside, California

Date: 02/26/04
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—_— = =N NN
A AN o0 O NN B

—_
=]

Cover Thickness by Stabilometer (inches)
o

S DB~ N ©

Exudation Pressure (p.s.i.)
800 700 600 500 400 300 200 100

RESISTENCE, R VALUE TEST
Test Method: ASTM D-2844-69

100

Reapproved 1979

0

2

4 6 8 10 12 14

Sample Number: R-1

16

18 20 22 24 26
Cover Thickness by Expansion Pressure (inches)

Sample Description: Brown SAND with silt

Specimen A B C

Exudation Pressure, p.s.i. 81 234 765

Resistance Value, "R" 63 72 76

% Moisture at Test 12.6 10.4 9.5

Dry Density at Test, p.c.f. 115.7 118.6 116.3

R Value at 300 p.s.i. - (73)

Exudation Pressure
Pacific Crest Engineering Inc. R Value Results Figure No. 36
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102

Watsonville, CA 95076 Seaside, California Date: 02/26/04
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Exudation Pressure (p.s.i.)
800 700 600 500 400 300 200 100

N
[NSJE SN

Reapproved 1979

RESISTENCE, R VALUE TEST
Test Method: ASTM D-2844-69

100

[\
]

—_
o]

—
(@)

._
o

—_
=]

Cover Thickness by Stabilometer (inches)
o

S DB~ N ©

0 2 4 6 8 10

12 14 16

Cover Thickness by Expansion Pressure (inches)

Sample Number: R-2

Sample Description: Brown SAND with silt

18 20 22 24 26

Specimen A B C

Exudation Pressure, p.s.i. 91 255 800

Resistance Value, "R" 56 75 75

% Moisture at Test 12.5 10.3 8.9

Dry Density at Test, p.c.f. 116.4 120.2 119.0

R Value at 300 p.s.i. = (75)

Exudation Pressure
Pacific Crest Engineering Inc. R Value Results Figure No. 37
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102

Watsonville, CA 95076 Seaside, California Date: 02/26/04
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Exudation Pressure (p.s.i.)
800 700 600 500 400 300 200 100

[\
~

RESISTENCE, R VALUE TEST

100

Test Method: ASTM D-2844-69

N
\S]

Reapproved 1979

[\
]

—_
o]

—
(@)

._
o

—_
=]

Cover Thickness by Stabilometer (inches)
o

S DB~ N ©

0 2 4 6 8 10 12 14

Sample Number: R-3

16

18 20 22 24 26
Cover Thickness by Expansion Pressure (inches)

Sample Description: Yellowish brown SAND with silt

Specimen A B C

Exudation Pressure, p.s.i. 800 254 719

Resistance Value, "R" 79 69 77

% Moisture at Test 93 11.1 10.2

Dry Density at Test, p.c.f. 114.0 114.4 113.2

R Value at 300 p.s.i. - (70)

Exudation Pressure
Pacific Crest Engineering Inc. R Value Results Figure No. 38
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102

Watsonville, CA 95076 Seaside, California Date: 02/26/04
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Exudation Pressure (p.s.i.)
800 700 600 500 400 300 200 100

N
[NSE SN

Reapproved 1979

RESISTENCE, R VALUE TEST
Test Method: ASTM D-2844-69

100

[\
o

—_
o]

—
(@)

._
o

—_
=]

Cover Thickness by Stabilometer (inches)
o

S NNk~ N ©

0 2 4 6 8 10

12 14 16

Cover Thickness by Expansion Pressure (inches)

Sample Number: R-4

18 20 22 24 26

Sample Description: Orange brown SAND with silt

Specimen A B C

Exudation Pressure, p.s.i. 84 599 800

Resistance Value, "R" 67 70 70

% Moisture at Test 15.7 13.1 11.3

Dry Density at Test, p.c.f. 105.1 106.5 105.5

R Value at 300 p.s.i. = (68)

Exudation Pressure
Pacific Crest Engineering Inc. R Value Results Figure No. 39
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102

Watsonville, CA 95076 Seaside, California Date: 02/26/04




Page 57

Exudation Pressure (p.s.i.)
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Cover Thickness by Expansion Pressure (inches)
Sample Number: R-5
Sample Description: Yellowish brown SAND with silt
Specimen A B C
Exudation Pressure, p.s.i. 800 521 180
Resistance Value, "R" 75 72 68
% Moisture at Test 13.0 14.4 15.7
Dry Density at Test, p.c.f. 102.8 103.7 102.9
R Value at 300 p.s.i. ~(69)
Exudation Pressure
Pacific Crest Engineering Inc. R Value Results Figure No. 40
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04
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Exudation Pressure (p.s.i.)
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22 | Test Method: ASTM D-2844-69 90
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Cover Thickness by Expansion Pressure (inches)
Sample Number: R-6
Sample Description: Yellowish brown SAND with silt
Specimen A B C D
Exudation Pressure, p.s.i. 139 258 303 800
Resistance Value, "R" 66 69 72 78
% Moisture at Test 14.9 14.0 13.1 12.2
Dry Density at Test, p.c.f. 108.3 107.8 109.1 108.7
R Value at 300 p.s.i. - (71)
Exudation Pressure
Pacific Crest Engineering Inc. R Value Results Figure No. 41
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102

Watsonville, CA 95076

Seaside, California

Date: 02/26/04




Page 59

Exudation Pressure (p.s.i.)
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Cover Thickness by Expansion Pressure (inches)

Sample Number: R-7

Sample Description: Tan SAND with silt

Specimen A B C

Exudation Pressure, p.s.i. 185 589 348

Resistance Value, "R" 64 71 65

% Moisture at Test 12.5 11.6 11.9

Dry Density at Test, p.c.f. 101.5 104.7 101.2

R Value at 300 p.s.i. —(64)

Exudation Pressure
Pacific Crest Engineering Inc. R Value Results Figure No. 42
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102

Watsonville, CA 95076 Seaside, California Date: 02/26/04
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Exudation Pressure (p.s.i.)
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Cover Thickness by Expansion Pressure (inches)

Sample Number: R-8

Sample Description: Tan SAND with silt

18 20 22 24 26

Specimen A B C

Exudation Pressure, p.s.i. 727 252 500

Resistance Value, "R" 70 60 65

% Moisture at Test 11.7 12.4 12.0

Dry Density at Test, p.c.f. 105.7 105.8 104.3

R Value; at 300 p.s.i. - (61)

Exudation Pressure
Pacific Crest Engineering Inc. R Value Results Figure No. 43
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102

Watsonville, CA 95076

Seaside, California
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FILL SLOPE§

NATURAL SLOPE
BENCH KEYS

3" and at least 2' into firm soil

£

KEY

«— 10— >

Min.

TYPICAL KEY AND BENCHES

not to scale

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Keyway Detail
FORA Road Improvements
Seaside, California

Figure No. 44
Project No. 03102
Date: 02/26/04




Page 62

LINE LOAD POINT LOAD
0 res———— T 0
ASGEN! T\\[\m=01 \ TR
~ ~~ \
N i~ \ = -
02 = > 0.2 —I~ -
N m=0.5"/" 7\ / NMFLm=0.6 \\
z \ m \\ :
N m=0.7"(_»\ / 3 \m=o.2\5\/j/
Il 04 0-3 1 04 | Z
= =0. = E
g 7 / ! é /I //
m A/ m / / m=0.4
> 0.6 vz e = 0.6 7 1
— //’ — / |
< A4 < 4 ” ||
/7//'/ m| R / m k6P| R
0.8 //’ 0.1 10.60H 0.8 1 0.210.78 [0.59H
1/ 0.3 {0.60H /) 04 [ 0.78 [0.59H
ars 0.5 0-36H 06 [ 0.45 |0.48H
/ /|7 0.7 [0.48H
1.0 — — 1o 2 — I
0 0.2 0.4 0.6 0.8 1.0 0 0.5 1.0 1.5
H .
VALUE OF oy () VALUE OF oy ()
Qp
X=mH
Q I‘—é
X =mH
[« FOR m < 0.4: <
Z=nH
Hy__020n i P
oy ( QL7 (0.16 +n?)? Aly | VA
H H
B, =0.55Q
FORm = 0.4:
( 2\ __ 0280
FORm > 0.4: OH \'Qp (0.16+n2)3
H+_ 128m’n
o ( Q. (rn2 Jrn2)2 FOR m > 0.4:
0640 g - (i :1.77m2n2
. 2, .23
RESULTANT P, = ———= 2 HE Q7 (40’
H @m+1) =
o7y = 0y cos>(1.1 0)
PRESSURES FROM LINE LOAD QL
BOISSINESQ EQUATION MODIFIED BY EXPERMENT
(BOISSINESQ EQUATION MO ) SECTION A-A,
REFERENCE: Design Manual PRESSURES FROM POINT LOAD QP
NAVFAC DM-7.02
Figure 11 (BOISSINESQ EQUATION MODIFIED
Page 7.2-74 BY EXPERMENT)

Pacific Crest Engineering Inc.
444 Airport Blvd., Suite 106
Watsonville, CA 95076

Surcharge Pressure Diagram-1

FORA Road Improvements
Seaside, California

Figure No. 45
Project No. 03102
Date: 02/26/04




Page 63

) R IR Compacted
U Backfill
ee—— < Mirafi 140 Filter
6 U 2 U 5 U ° U 4 Fabric or Equivalent
20 2.0, 2.0 2.Q, @,
05,0505, 05
Retaining Wall 5 U %5 U 50U 5 U 4
Qe 2.0 ©.Q:. @_Qs @
\ QCQQCQQCOQCOO
202 0% R 'S Permeable Material
.0 2,0, 2,Q. 2.Q. @, Cal-Trans Section
0° 02 02 o< L7 68-1.025, Class 1,
oUoUoUOKQE TypeA
.06 2.0, 2.0, 2.Q, @,
0500700500 Ta
o U0 o 0O o U0 o O (4
GQO OCQO OOQD OOQO Oo .
0Q O O O Perforated 4" Pipe
>0 S S Y~ (Perforation Down)
Qe 2,06 © Qo 255
ol ‘/Qge
0 C§ ) 0
o UD o oQo UOQC
QO O QO O ] O QO O "
T L0 07,0 O 3
1 7| =-="
B e
o (12" min.)
L
]
]
Not to Scale
Pacific Crest Engineering Inc. | Typical Retaining Wall Drain Detail Figure No. 46
444 Airport Blvd., Suite 106 FORA Road Improvements Project No. 03102
Watsonville, CA 95076 Seaside, California Date: 02/26/04




