SAN LUIS COASTAL

W UNIFIED SCHOOL DISTRICT

Bid #338 San Luis High School New Classroom Building & Modular Restroom Relocation
Project
Addendum No. 01 dated August 21, 2026

1. General:

A. Receipt of this Addendum shall be acknowledged on the Bid Form. Failure to
acknowledge will subject the Bidder to disqualification.

B. This Addendum forms part of the Contract Documents for the above

referenced project and shall be incorporated integrally therewith.

C. Each bidder shall make necessary adjustments and submit the proposal with
full knowledge of all modifications, clarifications, and supplemental data
included therein. Where provisions of the following supplemental data differ
from those of the original Contract Documents, this Addendum shall govern.

2. Supporting Documents:

A. The following documents are being provided as supplemental data:

e [Earth Systems Pacific Geotechnical Engineering and Geologic Hazards
Report for the San Luis High School New Classroom Building.

e [Earth Systems Pacific Geotechnical Engineering and Geologic Hazards
Report for the San Luis High School Relocation of Modular Restroom.

3. Project Clarifications:

A. Relocation of one existing modular restroom (Serial number 11360, PC 03-113910,
site specific A #03-116940) is to be coordinated and completed by the awarded
general contractor and is contained within the scope of work for this project.

B. The Kruger Bensen Ziemer Architects Addendum Number One dated 8/21/26 is
hereby made part of the Contract Documents to the same extent as it was originally
included therein and takes precedence over the original documents.
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San Luis Obispo High School SL-16605-SE
Measure D - Annex / Classroom Building

CONSOLIDATION TEST ASTM D 2435/D2435M-11

January 12, 2016

Boring #2 @ 6.0 - 6.5' DRY DENSITY: 111.1 pcf
Sandy Lean Clay (CL) MOISTURE CONTENT: 15.2%
Ring Sample SPECIFIC GRAVITY: 2.70 (assumed)

INITIAL VOID RATIO: 0.517

VOID RATIO vs. NORMAL PRESSURE DIAGRAM
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San Luis Obispo High School July 20, 2018
Building 100 Modernization

boulders, cementation, variations in soil moisture, presence of groundwater, and other factors.
It should also be noted that the descriptions of bedrock must span a much wider range of density
and strength characteristics than soil, and are relative to other bedrock strata. For example,
fractured and weathered bedrock may be described as “soft,” yet it will be considerably harder
than almost any type of soil. Conversely, a clay soil may be described as “hard,” however it will
not be nearly as hard as even “soft” bedrock such as the sandstone encountered on this site.
Consequently, the logger must exercise judgment in interpreting the subsurface characteristics,
possibly resulting in soil and bedrock descriptions that vary somewhat from the legend.

4.0 LABORATORY ANALYSIS

The ring samples were tested for unit weight and moisture (ASTM D 2937-17), as modified for
ring liners. Bulk samples were tested for maximum density and optimum moisture content
(ASTM D 1557-12), expansion index (ASTM D 30801 D 4829-11), and cohesion and angle of
shearing resistance by direct shear (ASTM D 3080 D 3080M-11, recompacted to 90 percent of
maximum dry density and modified for consolidated, undrained conditions). The laboratory test
results are presented in Appendix C.

5.0 GENERAL SUBSURFACE AND GEOLOGIC PROFILE

The PCC flatwork sections within the areas of Borings 3 through 7 were 4 to 4.25 inches thick,
and were generally supported by 2 to 4 inches of sand or gravel. In Boring 4, no sand or gravel
was found below the PCC. Below the flatwork sections or ground surfaces, fill was encountered
in all borings except Boring 1. The fill generally consisted of loose to medium dense clayey sand
or medium stiff sandy lean clay and extended to depths that ranged from 4.5 to 14.5 feet bgs.
Traces of debris were found in the fill in Borings 3, 4 and 5. Below the surface in Boring 1, and
below the fill in the remaining borings, alluvium was encountered, which consisted of medium
stiff to very stiff sandy lean clay or medium dense clayey sand, which extended to depths that
ranged from 4.5 to 27 feet bgs. The alluvium was underlain by soft to moderately hard sandstone
bedrock of the Franciscan Mélange, which continued to the maximum depth explored of

approximately 31 feet bgs.

Free subsurface water was not encountered in any of the borings. Please refer to the boring logs

in Appendix A for a more complete description of the subsurface conditions.
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6.0 GEOLOGY AND GEOLOGIC HAZARDS
General

Based on information from the Annex/Classroom Building Report (ESP 2016), the geologic
hazards assessment is considered to be valid for the current site, with the exception of Site Class,
which is discussed in more detail in the next section. A more detailed discussion of geology and
geologic hazards is provided in the Annex/Classroom Building report, which is part of the Elevator
Tower Report (2018) in Appendix B.

Design Acceleration Parameters

In accordance with California Geologic Survey, Note 48 (CGS 2013), Item 16, an assessment
was made to determine the need for employing “Site Specific Ground Procedures” for the site
area. Based on the results of standard penetration tests performed during the field investigation
for the Annex/Classroom Building (ESP 2016), a site class “D — Stiff Soil” was selected. During the
field investigation for the current site, bedrock was encountered at significantly shallower depths
in the majority of the borings and blow counts were determined to be significantly higher at
shallower depths. Where the topsoil/fill/alluvium above the rock was found in the borings to be
relatively thick, cuts planned for the proposed improvements should result in finish grades closer
to the bedrock surface. Given these conditions, in our opinion, this project site can be considered
as site class “C — Very Dense Soil and Soft Rock.” The approximate coordinates of latitude
35.2836N and longitude 120.6495W were taken near the center of the site from the Google Earth
website (Google Earth 2018). Using these coordinates, the S1 ground motion value obtained from
the United States Geological Survey Earthquake Hazards Program website (USGS 2018) and the
ASCE 7-10 (2013) Standard Analysis Method for a site class “C” (very dense soil and soft rock
profile) was below 0.75g (see table below, S1 = 0.434g). Therefore, the project does not require

a site-specific ground motion analysis.

The site is in a region of generally high seismicity and has the potential to experience strong
ground shaking from earthquakes on regional or local causative faults. To characterize the
seismicity at the site and to provide seismic design parameters for the architect/engineer, a
General Procedure Ground Motion Analysis was performed to calculate the deterministic ground
motions at the site. The ground motions are based on the 2016 CBC General Procedure that were
obtained from the United States Geological Survey Earthquake Hazards Program website (USGS
2018) and the ASCE 7-10 (2013) Standard Analysis Method, for Site Class “C” (very dense soil and

soft rock profile). The results of this analysis are presented in the following table:
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SUMMARY OF DESIGN RESPONSE ACCELERATION PARAMETERS

Mapped
Acceleration Values
for Site Class “B”

Spectral Response Acceleration Parameters
For Site Class “C”

July 20, 2018

2016 CBC Site Coefficients and General Procedure Adjusted MCE

Seismic
Parameters

Values

(8)

Site
Coefficients

Values

Seismic
Parameters

Values

(8)

Seismic
Parameters

Values

(8)

Ss

1.137

Fa

1.000

Swms

1.137

Sbs

0.758

S1

0.434

Fv

1.366

Sm1

0.593

Sb1

Peak Mean Ground Acceleration (PGAn): 0.453 g

7.0  CONCLUSIONS

In our opinion, the site is suitable, from a geotechnical engineering standpoint, for the proposed
improvements, as described in the “Introduction and Site Setting” Section of this report, provided
the recommendations contained herein are implemented in the design and construction. The
primary geotechnical engineering concerns at the site are the potential for differential
settlement, the expansion and corrosive potential of the on-site soil, and the erodible nature of
the soil. Provided that the site is prepared as recommended in the “Grading” Section of this
report, conventional continuous and/or caisson foundations may be used to support the

proposed structures.

Differential Settlement

Differential settlement can occur when a foundation spans materials having variable
consolidation characteristics, such as the fills that were encountered as deep as 14.5 feet bgs in
the borings and the bedrock found at relatively shallow depths. We are unaware of any
documentation (i.e., grading observation or compaction testing records) regarding the
placement of the fills, but they were likely placed when the existing Building 100 and shop
buildings were constructed in the late 1950s and early 1960s. The traces of debris found in the
fill also suggest the fill may not be up to acceptable standards. Although the fills have likely
already experienced a significant amount of their potential settlement, the fills still have a greater
potential for variability and continued settlement than fill that has been placed and tested in a
controlled earthwork program. The alluvial soils and bedrock would be expected to cause limited
to negligible settlement of foundations. Such variable conditions have the potential to stress and
possibly damage foundations, often resulting in severe cracks and displacement if they are not
mitigated. To reduce this potential for differential settlement, a program of overexcavation and

recompaction of the existing fill within foundation areas is recommended prior to foundation
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construction. Where alluvium or bedrock are present, overexcavation and recompaction would

not be considered necessary.

Due to their age, the existing foundations within the building have likely experienced nearly or
all the settlement they will see over their design lives; therefore, to limit the potential for
differential settlement of new vs. existing foundations, all new foundations should be founded

on bedrock.

Expansion Potential

Expansion index testing of the existing fill materials during the Elevator Tower investigation
yielded a result of 59. Additional testing of the surficial soils for the current investigation
produced results of 47 and 55, consistent with the previous result. Per CBC Section 1803A.5.3,
the soils are considered to be expansive. The more commonly used ASTM classification is that
the fills are generally considered to have a “medium” expansion potential. The underlying
bedrock is also considered to be expansive. Expansive materials tend to swell with increases in
moisture content and shrink as moisture decreases. The volume changes that the materials
undergo in this cyclical pattern can stress and damage foundations and slabs-on-grade if
precautionary measures are not incorporated during design and construction. Footings are
typically deepened and additional reinforcement is provided. Imported nonexpansive materials

are recommended to be placed beneath slabs-on-grade.

Corrosion Potential

As indicated in the Soil Corrosivity Study by HDR Engineering, Inc., which was performed during
the Elevator Tower investigation (see ESP 2018 report in Appendix B), electrical resistivities of
the samples tested were in the moderately corrosive and corrosive categories with as received
moisture contents; when saturated, the resistivities were in the corrosive category. Soil pH
values were in the neutral to mildly alkaline categories. The soluble salt contents of the soils
were moderate. Nitrate concentrations were low; ammonium concentrations were high enough
to be aggressive to copper. The soils were classified as corrosive to ferrous metals and aggressive
to copper. Recommendations for corrosive soil mitigation are included in the Soil Corrosivity
Study.

Erosion Potential

The fill above the alluvium and bedrock is considered to be erodible. It is essential that all surface

drainage be controlled and directed to appropriate discharge points, and that surface materials,
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particularly those disturbed during construction, are stabilized by vegetation or other means

during and following construction.

8.0 PRELIMINARY GEOTECHNICAL RECOMMENDATIONS

The following recommendations are for improvements constructed as described in the
“Introduction and Site Setting” Section of this report. If locations, elevations, structural loads,

etc., change, the recommendations contained herein may require modification.

Unless otherwise noted, the following definitions are used in the recommendations presented
below. Where terms are not defined, definitions commonly used in the construction industry are

intended.

e Building Area — The building area is defined as the area within the perimeter of any new
foundations for the existing structure. The building area also includes any retaining walls
or other improvements that are connected to the structure and that are intended to act

in a manner similar to it.

e Sitework Retaining Wall Areas — The areas within and extending a minimum of 3 feet

beyond the foundation limits of all sitework retaining walls.

e Exterior Pedestrian Flatwork Areas — The areas within the footprints of all exterior areas

to receive new or reconstructed pedestrian flatwork.
e Existing Grade: Elevations of the site that existed as of the date of this report.

e Finish Grade: The elevation in the building area or sitework retaining wall areas where
earthwork or backfill operations are typically considered to be complete. It does not
include any sand or gravel that might be placed below slabs-on-grade in association with

vapor protection for the slabs.

e Subgrade: The elevation in exterior pedestrian flatwork areas where imported

nonexpansive materials, sand, or aggregate base (AB) are placed to support the flatwork.

e Scarified: Plowed or ripped in two orthogonal directions to a depth of not less than 8

inches.

e Moisture Conditioned: Adjusting the soil moisture to optimum moisture content, or just

above, prior to application of compactive effort.

e Compacted/Recompacted: Soils placed in level lifts not exceeding 8 inches in loose

thickness and compacted to a minimum of 90 percent of maximum dry density. Based on
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maximum dry density by ASTM D 1557-12 and field density by ASTM D 6938-17a, or other

methods acceptable to the geotechnical engineer and jurisdiction.

Site Preparation

1.

The ground surface in the building, retaining wall and exterior pedestrian flatwork areas
should be prepared for construction by removing the existing slabs-on-grade, flatwork
and all other improvements, vegetation, large roots, debris, organic topsoil, and other
deleterious materials. Existing utility lines that will not remain in service should be either
removed or abandoned. The appropriate method of abandonment will depend upon the
type and depth of the utility. Recommendations for abandonment can be made as

necessary.

Voids created by the removal of materials or utilities described above should be called to
the attention of the geotechnical engineer. No fill should be placed unless the underlying

soil has been observed by the geotechnical engineer.

Grading

1.

Following site preparation, all existing fill in sitework retaining wall areas should be
overexcavated to the deepest point of the fill or a maximum of 4 feet below bottom of footing
elevation, whichever is shallower. Where alluvium or bedrock is exposed, excavation
operations may be terminated. The resulting excavated soil surfaces should be scarified,
moisture conditioned and compacted. Excavated bedrock surfaces need not be scarified, but
they should be moisture conditioned and compacted as needed to correct any disturbances
caused by excavators. Overexcavation elevations may be stepped where the fill depth
changes, where alluvium or bedrock are encountered, or where retaining walls are stepped
to conform to any site contours. To reduce the potential for cracking in sitework retaining
walls, construction joints should be placed in the wall and the foundation where
overexcavation operations have been stepped to conform to fill depth changes, or where

foundations will cross recompacted soil/alluvium/bedrock areas.

Following site preparation and removal of the existing slabs-on-grade within the building
area, any slab support section (sand, aggregate base, etc.) should be removed until
subgrade is reached. The exposed surface should then be scarified, moisture conditioned

and compacted.
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3. Following site preparation, all proposed exterior pedestrian flatwork areas should be
excavated to subgrade. The exposed subgrade, and any areas where fill is needed to bring
proposed flatwork areas up to subgrade, should be scarified, moisture conditioned, and

recompacted.

4, Voids created by dislodging cobbles and/or debris during scarification should be backfilled

and recompacted, and the dislodged materials should be removed from the work area.

5. Previously removed site soil may be placed as fill within sitework retaining wall areas to
finish grade. In exterior pedestrian flatwork areas, previously removed site soil may be
used to the bottom of the nonexpansive fill layer; the actual thickness of the
nonexpansive layer should be determined per the “Slab-on-Grade” Section of this report.
Previously removed site soil may be placed as moisture conditioned, compacted fill within
building areas to a maximum height of 18 inches below bottom of slab elevation. If
imported fill is needed to complete site grading, the imported materials should be

nonexpansive.

6. Nonexpansive materials are defined as imported soils that fall in the GW, GM, GC, SP, SW,
SC and SM categories per ASTM D 2487-17, and that have an expansion index of 10 or less
(ASTM D 4829-11). The clean sand layer described in the “Slabs-on-Grade” section of this
report (if utilized below interior slabs-on-grade or exterior pedestrian flatwork) is
considered to be part of the minimum recommended thickness of nonexpansive material
utilized, not in addition to it.

7. Imported soils used in the building area should have strength and expansion qualities
equal to or better than the site soils, and they should not exceed the geotechnical
corrosivity potential of the site soils. See the Soil Corrosivity Study in Appendix B for the
corrosivity parameters of the site soils. Proposed imported materials should be reviewed
by the geotechnical engineer before being brought to the site, and on an intermittent

basis during placement.

8. All materials used as fill should be cleaned of any debris and rocks larger than 3 inches in
diameter. When 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.

300933-007 10 1807-029.5GR
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If the materials are overly moist so that they become unstable, or if the minimum
recommended compaction cannot be readily achieved, drying the materials so that they
are nearer optimum moisture content, may be necessary. Placement of gravel layers or
geotextiles may also be necessary to help stabilize unstable materials. Additional
overexcavation may also be recommended to correct unstable conditions or if soft or
loose conditions are encountered during grading. No fill should be placed in any grading

area if the underlying materials are unstable.

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 the soil compaction. If desiccation
cracks are allowed to develop, or if soils near improvements such as foundations,
flatwork, etc. are otherwise disturbed, damage to those improvements may result. Soils
that have cracked or are otherwise disturbed should be removed, moisture conditioned,

and recompacted.

Utility Trenches

1.

Utility trenches adjacent to foundations should not be excavated within the zone of

foundation influence, as shown in Typical Detail A in Appendix D.

Utilities that must pass beneath foundations should be placed with properly compacted
utility trench backfill and the foundation should be designed to span the trench.

A select, noncorrosive, granular, easily compacted material should be used as bedding
and shading immediately around utilities. The site soil may be used for trench backfill
above the select material beyond the building area, and to within 18 inches below bottom
of slab elevation in the building area. Within the building area, imported nonexpansive
soils should be utilized to backfill the final 18 inches below bottom of slab elevation of all
trenches. In exterior pedestrian flatwork and AC path areas, trench backfill should match
the thickness of imported nonexpansive soils, sand or AB used to support these

improvements.

In general, trench backfill should be compacted to a minimum of 90 percent of maximum
dry density. Trench backfill in AC path areas should be compacted to a minimum of 95

percent of maximum dry density at subgrade and aggregate base or top of sand grade.
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Prior to applying compactive effort, soils should be moisture conditioned. Trench backfill
should be placed in level lifts not exceeding 6 inches in loose thickness and compacted to

the minimum recommended above.

Compaction of trench backfill by jetting or flooding is not recommended at this site due
to the expansive soils and the shallow depth to bedrock. However, to aid in encasing
utility conduits, particularly corrugated drain pipes, and multiple, closely-spaced conduits
in a single trench with the bedding and shading material, jetting or flooding may be useful.
Flooding or jetting should only be attempted with extreme caution, and any flooding or

jetting operation should be subject to review by the geotechnical engineer.

Long-term settlement of properly compacted sand should be assumed to be about 0.25
to 0.5 percent of the depth of the backfill. Where trenches are backfilled with site soils,
the anticipated settlement would be about twice that of sand. Improvements that are
constructed over or near trenches should be designed to accommodate the potential for

settlement.

The Soil Corrosivity Study by HDR Engineering, Inc. in the Elevator Tower Report (ESP
2018) in Appendix B, should be used by the architect/engineer in specifying appropriate

corrosion protection measures for utility improvements.

The recommendations of this section are minimums only, and may be superseded by the
architect/engineer based upon soil corrosivity or the requirements of pipe

manufacturers, utility companies or the governing jurisdiction.

Foundations

Conventional Foundations

1.

The proposed sitework retaining walls may be supported by continuous footings that will
bear in firm recompacted soil, as recommended in the “Grading” Section of this report,
or in firm alluvium or firm bedrock, or any combination of these three. If a foundation
crosses a recompacted/native soil or a soil/bedrock transition, a construction joint should

be placed in the footing and the wall at the transition.

Based on soil expansion potential, minimum overall foundation depths (not including any

keyway) of 21 inches below lowest adjacent grade should be maintained.

300933-007 12 1807-029.5GR



1.

San Luis Obispo High School July 20, 2018
Building 100 Modernization

Continuous footings should be reinforced in accordance with the requirements of the
architect/engineer; based on soil expansion potential, minimum continuous footing

reinforcement should consist of two No. 4 rebars, one at the top and one at the bottom.

Footings bearing in firm recompacted soil or firm alluvium may be designed using
maximum allowable bearing capacities of 2,500 psf for dead load and 3,500 psf for dead
plus live loads. Footings bearing in firm bedrock may be designed using maximum
allowable bearing capacities of 3,000 psf for dead load and 4,000 psf for dead plus live
loads. Using these criteria, maximum settlement and differential settlement are for
foundations bearing in soil are expected to be on the order of %-inch and %-inch over a
horizontal distance of 25 feet, respectively. Maximum settlement and differential

settlement for foundations bearing in bedrock are expected to be negligible.

To calculate resistance to lateral loads, please see the values presented in the “Retaining
Walls” section of this report. Lateral capacity is based on the assumption that any backfill
adjacent to foundations has been properly compacted. Passive and friction components

of resistance may be combined in the analysis without reduction to either value.

Foundation excavations should be observed by the geotechnical engineer prior to
placement of reinforcing steel. Foundation excavations should be lightly moistened and

no desiccation cracks should be present prior to concrete placement.

Caissons

The proposed interior and exterior columns within and connected to Building 100 may be
supported by drilled, cast-in-place concrete caissons. The caissons should have a
minimum diameter of 18 inches, and a minimum overall depth of 5 feet into firm bedrock.
The caissons may be designed using an allowable skin friction value of 1,000 psf in the
bedrock; no end bearing capacity should be used in the calculations. An allowable skin
friction value of 750 psf in the bedrock can be used under short-term tension (uplift)
conditions. The self-weight of the caissons may be neglected in the determination of
downward loading, however, it may be included, if needed, for resistance to uplift.
Negligible total and differential settlement of caissons to support the proposed columns
is expected. To maintain negligible total and differential settlement condition, skin

friction in the fill and alluvium above the bedrock should be neglected. A passive
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resistance of 350 pcf in the soil beginning at 2 feet bgs and 500 pcf in the bedrock, acting

over 2 caisson diameters, may be taken for resistance to short term lateral loads.

The soils above the bedrock may not stand vertically during the caisson construction;
therefore, casing, drill fluid, or other means of keeping the holes open may be necessary
and should be planned for. Caisson reinforcing should be designed to accommodate a
minimum 5-inch diameter tremie pipe for concrete placement, in case any perched
groundwater is encountered. The reinforcing should also be designed to facilitate
removal of casing during concrete placement, if used. Any water encountered should be
removed from the caisson excavation prior to placing concrete, or the concrete should be

tremied. The recommended tremie method is described in Appendix D.

As the caissons will utilize skin friction for support, it is not necessary to remove all loose
debris and slough material from the bottoms of the excavations. The caissons should not
deviate from a plumb line taken from the center of the caisson by more than 2 percent of
the caisson length, from the top to the point of interest. Adequate caisson oversize may

be assumed to provide required tolerance.

Caisson excavations should be observed by the geotechnical engineer during drilling
operations and prior to placement of reinforcing steel and concrete. Special inspection

of reinforcing steel and concrete placement for caissons should also be provided.

Reinforcing steel and concrete for caissons should be placed on the same day as they are
drilled. Caisson excavations that must be left overnight before concrete placement
should have the sidewalls “freshened” by re-drilling, and sloughed material should be
removed by use of a clean-out bucket, prior to placement of reinforcing steel and

concrete.

General

Allowable bearing capacities may be increased by one-third when transient loads such as
wind or seismicity are included. Foundations may be designed using the site design
response parameters contained in the table in the “Geology and Geologic Hazards” section

of this report.

The Soil Corrosivity Study by HDR Engineering, Inc. in the Elevator Tower Report (ESP 2018)

in Appendix B should be used by the architect/engineer in specifying appropriate corrosion
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protection measures for all foundation elements.

Slabs-on-Grade

Interior Slabs-on-Grade

1.

Interior slabs-on-grade should have a minimum thickness of 4 inches or should be
matched in-kind with the existing slab section thicknesses, whichever is thicker. New
slabs should be reinforced and doweled to foundations and surrounding slabs per the
specifications of the architect/engineer. At a minimum, interior slabs should be
reinforced with No. 3 rebar at 18 inches on center each way. All structural slabs should
contain minimum rebar meeting the criteria of ACI 318, Section 24.4 (ACI 2014). At a
minimum, foundation dowels should be lap spliced to the slab rebar. The size and spacing

of the dowels should match the size and spacing of the slab rebar.

Support for new interior slabs constructed within surrounding existing slabs should match

the support section in-kind with the existing slabs.

Exterior Pedestrian Flatwork

1.

Exterior pedestrian flatwork should have a minimum thickness of 4 inches or should be
matched in-kind with the existing slab section thicknesses for new slabs adjacent to
existing slabs, whichever is thicker. Minimum reinforcement should consist of No. 3 rebar

placed at 24 inches on-center each way.

In conventional construction, it is common to use 4 to 6 inches of sand beneath exterior
pedestrian flatwork. However, due to the medium expansion potential of the site soils,
there will be a risk of movement and damage to the flatwork if conventional measures
are used. Heaving and cracking could occur. This movement could be reduced by the
placement of additional nonexpansive material beneath the flatwork. If it is desired to
fully mitigate the expansive soil conditions, then at least 18 inches of imported
nonexpansive material should be provided below new flatwork outside the Building 100
area where the expansive site soils are exposed at finish grade. If it is acceptable for the
flatwork to experience movement due to expansive soils, then the thickness of the
nonexpansive soil can be reduced. Under all flatwork, however, the thicker the

nonexpansive layer, the better the expansive soil protection.

Another measure that can be taken to reduce the risk of movement of flatwork due to
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expansive soils is to provide thickened edges or grade beams around the perimeters of
the flatwork. If it is desired to fully mitigate the expansive soil conditions, then the
thickened edges or grade beams could be up to 21 inches deep. If it is acceptable for the
flatwork to experience movement, then the thickened edges or grade beams can be
reduced. At a minimum, any thickened edge or grade beam should be reinforced by two

No. 4 rebar, one at the top and one at the bottom.

4, It is recognized that the measures discussed above for protecting exterior flatwork from
expansive soils are expensive, possibly more expensive than simply replacing flatwork
that has heaved and/or cracked. The client may consider that the condition of the existing
flatwork around Building 100 is sufficient evidence that significant protection measures
for flatwork are not needed. Consequently, the above measures for protecting exterior
flatwork are only suggestions for consideration by the owner and/or architect/engineer.
The degree to which exterior flatwork is protected from expansive soil damage is left to

the discretion of the owner and/or architect/engineer.

5. Flatwork should be constructed with frequent joints to allow articulation as the flatwork
moves in response to seasonal soil temperature and moisture variations. The expansive
soil underlying any nonexpansive material placed below flatwork should be moisture

conditioned, and no desiccation cracks should be present, prior to casting the flatwork.

6. Flatwork at doorways, and at other areas where maintaining the elevation of the flatwork
is desired when mitigating expansive soil potential, should be doweled to the perimeter
foundation, at a minimum, by No. 3 dowels lapped to the flatwork rebar at 24 inches on
center. In other areas, the flatwork may be doweled to the foundation or the flatwork
may be allowed to “float free,” at the discretion of the architect/engineer. Flatwork that
is intended to float free should be separated from foundations by a felt joint or other

means.

Moisture Vapor Transmission

1. Due to the current use of impermeable floor coverings, water-soluble flooring adhesives,
and the speed at which buildings are now constructed, moisture vapor transmission
through slabs is a much more common problem than in past years. Where moisture vapor
transmitted from the underlying soil would be undesirable, slabs should be protected

from subsurface moisture vapor. A number of options for vapor protection are discussed
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below; however, the means of vapor protection, including the type and thickness of the

vapor retarder, if specified, are left to the discretion of the architect/engineer.

2. Where specified, vapor retarders should conform to ASTM Standard E 1745-11. This
standard specifies properties for three performance classes; Class A, B and C. The
appropriate class should be selected based on the potential for damage to the vapor
retarder during placement of slab reinforcement and concrete. Unless it is determined
that a permeance of 0.10 perms will not allow vapor to accumulate beneath moisture-
sensitive flooring, adhesives, stored products and/or equipment, then a vapor retarder
permeance of 0.010 perms is recommended, per ACl 302.1-15. Permeance of vapor
retarders should remain below 0.010 perms after the conditioning tests of ASTM E 1745-
11.

It should be noted that ASTM E 1745-11 has the same permeance threshold for Class A
through Class C (0.1 perms). The class that is chosen will make a difference in how
resistant the vapor retarder is to punctures and tears, but it will not insure any better

permeance values to protect floor coverings.

3. Several recent studies, including those of American Concrete Institute Committee 302
(ACI 2015), have concluded that excess water above the vapor retarder increases the
potential for moisture damage to floor coverings and could increase the potential for
mold growth or other microbial contamination. The studies also concluded that it is
preferable to eliminate the typical sand layer beneath the slab and place the slab concrete
in direct contact with a Class A vapor retarder, particularly during wet weather
construction. However, placing the concrete directly on the vapor retarder requires
special attention to using the proper vapor retarder, a very low water-cement ratio in the

concrete mix, and special finishing and curing techniques.

4. Another option that may be a reasonable compromise between effectiveness and cost
considerations is the use of a subslab vapor retarder protected by a sand layer. If a Class
A vapor retarder is specified, the retarder can be placed directly on the nonexpansive soil.
The retarder should be covered with a minimum 2 inches of clean sand. If a less durable
vapor retarder is specified (Class B or C), a minimum of 4 inches of clean sand should be
provided, and the retarder should be placed in the center of the clean sand layer. Clean
sand is defined as a well or poorly graded sand (ASTM D 2487-17) of which less than 3

percent passes the No. 200 sieve. The clean sand layer is considered to be part of the
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minimum 18-inch layer of nonexpansive soils recommended to be placed below slabs for

protection from expansive soils, not in addition to it.

Regardless of the underslab vapor retarder selected, proper installation of the retarder
per ASTM E 1643-18a is critical for optimum performance. Where utilized, the vapor
retarder should be placed a minimum of 1 inch above the flow line of the drainage path
surrounding the structures, or 1 inch above the area drain grates if area drains are used
to collect runoff around the structures. As required by ASTM E 1643-183a, all seams and
utility penetrations should be properly sealed. At terminating edges of the vapor
retarder, the vapor retarder should be effectively sealed with accessories specifically
designed to seal the material to new or existing concrete; details for edge sealing of the

vapor retarder should be provided by the architect/engineer.

If the sand is used between the vapor retarder and the slab, it should be moistened only
as necessary to promote concrete curing; saturation of the sand should be avoided, as
the excess moisture would be on top of the vapor retarder, potentially resulting in vapor

transmission through the slab for months or years.

The architect/engineer should designate any special measures to be used in conjunction
with moisture vapor transmission protection, if needed, to mitigate the high potential for

indoor radon levels.

Positive drainage away from the building should be maintained; see the “Drainage and
Maintenance” section of this report for additional discussion of this issue. If water is
allowed to pond near the structure, it may seep into the ground and migrate laterally
through cracks or utility penetrations in the foundation, ultimately gaining access above

the vapor retarder.

Slabs-on-Grade - General

1.

To reduce shrinkage cracks in all interior and exterior slabs-on-grade, the concrete
aggregates should be of appropriate size and proportion, the water/cement ratio should
be low, the concrete should be properly placed and finished, contraction joints should be
installed, and the concrete should be properly cured. This is particularly applicable to
slabs that will be cast directly upon a vapor retarder and those that will be protected from
transmission of vapor by use of admixtures or surface sealers. Concrete materials,

placement, and curing specifications should be at the direction of the architect/engineer;
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AC302.1R-15 (ACI 2015) is suggested as a resource for the architect/engineer in preparing

such specification.

The Soil Corrosivity Study by HDR Engineering, Inc. in the Elevator Tower Report (ESP
2018) in Appendix B should be used by the architect/engineer in specifying appropriate

corrosion protection measures for all slabs-on-grade.

Retaining Walls

1.

Retaining wall design may be based on the following parameters:

Active equivalent fluid pressure (site soil backfill) ........ccccovreeriiiiiiiinnenns 45 pcf
Active equivalent fluid pressure (imported granular or gravel backfill)....... 35 pcf
At-rest equivalent fluid pressure (site soil backfill) ........cccoveeeviiieeeiiiinnnenns 60 pcf
At-rest equivalent fluid pressure (imported granular or gravel backfill) .....50 pcf

Passive equivalent fluid pressure (SOil)......ccceeeeeiieieecciiiee e 350 pcf
Passive equivalent fluid pressure (rock) .......ccceeecveeeieciieee e, 500 pcf
Maximum toe pressure (SOil)......ccceeccieee e 3,500 psf
Maximum toe pressure (FoCk) ......eucueeeeeciiee e 4,000 psf
Coefficient of sliding friction (SOil) .......eeeeiieiieiiiiiieeei e, 0.40
Coefficient of sliding friction (rOCK) .......ceeeeeieeiiiieeeeeee e, 0.45

No surcharges are taken into consideration in the values presented in the previous
paragraph. The maximum toe pressure is an allowable value; no factors of safety, load
factors or other factors have been applied to the remaining values. With the exception
of the maximum toe pressure, these values will require application of appropriate factors
of safety, load factors, and/or other factors as deemed appropriate by the

architect/engineer.

If the active and at-rest pressures presented above are utilized in the design, imported
granular or gravel backfill should be used exclusively above a 1:1 plane from the bottom
of the footing to 1 foot below daylight. The final foot of backfill should consist of native

soil to reduce the potential for drainage to enter the backfill.

The active and at-rest pressures presented above are applicable to a horizontal retained
surface behind the wall. Walls having a retained surface that slopes upward from the wall
should be designed for an additional equivalent fluid pressure of 1 pcf for the active case

and 1.5 pcf for the at-rest case, for every degree of slope inclination.
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5. Under the CBC, the Risk-Targeted Maximum Considered Earthquake (MCER) must be used
for determining seismic pressures on walls. Further, Section 1803A.5.12.1 in the 2016
CBC requires that dynamic seismic lateral earth pressures be provided by the geotechnical
engineer for walls retaining more than 6 feet of backfill. The Earthquake Hazards Program
website (USGS, 2018) was used to determine the MCER-based Geometric Mean Peak
Ground Acceleration (PGAwm) for a Seismic Design Category “D” project. The resulting
PGAmM was 0.453g. Then, using the methods presented by Lew et al. (2010) and this PGAwm,
the appropriate incremental increase in lateral soil pressure, above the static active
equivalent fluid pressure for flexible (cantilevered) walls, was determined to be 5 pcf for
clayey sand and/or sandy lean clay backfill, and 1 pcf for imported sand or gravel backfill.
Flexible (cantilevered) walls retaining over 6 feet of backfill should be designed using
these incremental seismic pressures. Walls retaining 6 feet or less of backfill need not be

designed for seismic pressures.

6. Recent research by Al Atik and Sitar (2010) confirmed that for flexible (cantilevered) walls,
particularly those over 12 feet tall, an increase in soil pressure does occur under
significant seismic accelerations. Further, they found that the increase is due to the out-
of-phase interaction between the soil and the flexible wall. When considering rigid walls
(i.e. those designed using at-rest criteria); however, they found that the incremental
increase due to seismicity was typically less than 50 percent of the static wall pressure.
Consequently, no incremental increase in lateral soil pressure is recommended for the
design of walls where the static design utilizes the at-rest equivalent fluid pressure and

they are designed with factors of safety and earth load factors of at least 1.5.

7. In typical structural design methods for retaining walls such as those found in Section
1605A of the 2016 CBC, lateral soil pressure is multiplied by a load factor of 1.6. According
to Lew et al. (2010), a load factor of 1.6 is too conservative for seismic loads; this paper
suggests that the seismic increase in lateral pressure be separated from the static active
pressure and that a load factor of 1.0 be used for the seismic increase. Further, Al Atik
and Sitar (2010) found that pressure increases due to seismic earth loads were minimal
for walls retaining less than 12 feet of backfill. While Al Atik and Sitar’s research is
generally accepted among geotechnical and structural engineers in California, it is not
entirely acknowledged in the 2016 CBC, as the CBC sets the height below which seismic
loads may be ignored at 6 feet. Given this disparity, it is suggested that caution be used

not to over-engineer walls retaining between 6 and 12 feet of backfill.
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Long-term settlement of properly compacted sand or gravel retaining wall backfill should
be assumed to be about 0.25 to 0.5 percent of the depth of the backfill; long-term
settlement of properly compacted site soil retaining wall backfill would be about twice
that of sand or gravel backfill. Improvements that are constructed near the tops of

retaining walls should be designed to accommodate long-term settlement.

All retaining walls should be drained with perforated pipe encased in a free-draining
gravel blanket. The pipe should be placed with perforations facing downward, and should
discharge in a nonerosive manner away from foundations and other improvements. The
gravel blanket should have a width of approximately 1 foot and should extend upward to
approximately 1 foot from the top of the wall backfill. The upper foot should be backfilled
with native soil, except in areas where pavement or exterior pedestrian flatwork will abut
the top of the wall. In such cases, the gravel should extend to the imported nonexpansive
material, sand, aggregate base, or other material below the improved surface, as
appropriate. To reduce infiltration of the soil into the gravel, a permeable synthetic filter
fabric conforming to Standard Specifications Section 96-1.02B — Class C (Caltrans 2015),
should be placed between the two. Manufactured synthetic drains, such as Miradrain or
Enkadrain are acceptable alternatives to the use of gravel, provided that they are installed

in accordance with the recommendations of the manufacturer.

Where weep hole drainage can be properly discharged, the perforated pipe may be
omitted in lieu of weep holes on maximum 4-foot centers. A filter fabric as described

above should be placed between the weep holes and the drain gravel.

Walls facing areas where moisture transmission through the wall would be undesirable
should be thoroughly waterproofed in accordance with the specifications of the

architect/engineer.

The architect/engineer should bear in mind that retaining walls by their nature are flexible
structures, and that surface treatments on walls often crack. Where walls are to be
plastered or otherwise have a finish applied, the flexibility should be considered in
determining the suitability of the surfacing material, spacing of horizontal and vertical
control joints, etc. The flexibility should also be considered where a retaining wall will
abut or be connected to a rigid structure, and where the geometry of the wall is such that

its flexibility will vary along its length.
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The Soil Corrosivity Study by HDR Engineering, Inc. in the Elevator Tower Report (ESP
2018) in Appendix B should be used by the architect/engineer in specifying appropriate

corrosion protection measures for all retaining walls.

Drainage and Maintenance

1.

Per Section 1804A.4 of the 2016 CBC, unpaved ground surfaces should be finish graded
to direct surface runoff away from foundations and other improvements at a minimum 5
percent grade for a minimum distance of 10 feet. The site should be similarly sloped to
drain away from foundation and other improvements during construction. Where this is
not practicable due to other improvements, etc., swales with improved surfaces, area

drains, or other drainage facilities, should be used to collect and discharge runoff.

The structure should be fitted with roof gutters. Runoff from flatwork, roof gutters,
downspouts, etc. should discharge in a nonerosive manner away from foundations and
other improvements in accordance with the requirements of the governing agencies.
Erosion protection should be placed at all discharge points unless the discharge is to a

pavement surface.

To reduce the potential for planter drainage gaining access to subslab areas, any raised
planter boxes adjacent to foundations should be installed with drains and sealed sides
and bottoms. Drains should also be provided for areas adjacent to the structure and in

landscape areas that would not otherwise freely drain.

The on-site soils are erodible; stabilization of soils disturbed during construction by
vegetation or other means during and following construction, is essential to reduce
erosion damage. Care should be taken to establish and maintain vegetation. The
landscaping should be planned and installed to maintain the surface drainage

recommended above. Surface drainage should also be maintained during construction.

Maintenance of drainage and other improvements is critical to the long-term stability of
the site and the integrity of the structures. Site improvements should be maintained on

a regular basis.

All exterior drains, retaining wall drains, and drain outlets should be maintained to be

free-flowing.
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To reduce the potential for disruption of drainage patterns and undermining of

structures, fill areas, etc., all rodent activity should be aggressively controlled.

Observation and Testing

1.

The recommendations contained in this report are based on a limited number of borings

and rely on continuity of the subsurface conditions encountered.

It is assumed that the geotechnical engineer will be retained to provide consultation
during the design phase (including review of mat foundation data), to interpret this report
during construction, and to provide construction monitoring in the form of testing and
observation.

At a minimum, the geotechnical engineer should be retained to provide:

e Professional observation during grading, trench and retaining wall backfill,
and foundation construction

e Oversight of special inspection and compaction testing grading, trench and

retaining wall backfill, and foundation construction

Special inspection of grading and backfill should be provided as per Section 1705A.6 and
Table 1705A.6 of the CBC. The special inspector should be under the direction of the
geotechnical engineer. At a minimum, the following items should be inspected and/or

tested by the special inspector:

e Stripping and clearing of all existing improvements and deleterious
materials

e Overexcavation of the building area and sitework retaining wall areas to

the recommended depths
e Scarification and moisture conditioning of overexcavated areas

e Scarification and moisture conditioning of exterior pedestrian flatwork and

all other grading areas
e Fill quality, placement, moisture conditioning and compaction
e Utility trench backfill

e Conventional foundation excavations
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e Caison foundation excavations and concrete placement

5. A program of quality assurance should be developed prior to beginning construction. At
a minimum, the program should include all geotechnical items shown on the testing and
inspection schedule of the approved plans. It should also include any additional
inspection items required by the engineer and/or the governing jurisdiction. These items
should be discussed at a preconstruction site meeting among a representative of the
owner, the geotechnical engineer, special inspector, the project inspector, the engineer,
and contractors. The geotechnical engineer should be notified at least 48 hours prior to

beginning grading operations.

6. Locations and frequency of compaction tests should be as per the recommendation of
the geotechnical engineer at the time of construction. The recommended test location
and frequency may be subject to modification by the geotechnical engineer, 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.

9.0 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 the project 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, this firm shall be notified for modifications to this report. Any items not specifically
addressed in this report should comply with the CBC of other applicable standards, and the

requirements of the governing jurisdiction.

The preliminary recommendations presented in this geotechnical report are based upon the
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geotechnical conditions encountered at the site, and may be augmented by additional
requirements of the client, or by additional recommendations provided by the geotechnical

engineer based on peer or jurisdiction reviews, or conditions exposed at the time of construction.

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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SHEEDLUBE [ §§ § MH |INORGANIC SILTS, MICACEOUS OR DIATOMACEQUS FINE SANDY [ I
BULK O ggu OR SILTY SOILS, ELASTIC SILTS
SUBSURE eV e ig @ | CH |INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
(=]
DURING D G ; ws ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY, ORGANIC
URING DRILLIN 3¢ OH |[§Res
SUBSURFACE WATER y
AFTER DRILLING = PT | PEAT AND OTHER HIGHLY ORGANIC SOILS
OBSERVED MOISTURE CONDITION
DRY SLIGHTLY MOIST j MOIST VERY MOIST | WET (SATURATED)
CONSISTENCY
COARSE GRAINED SOILS FINE GRAINED SOILS
o7 BLOWS/F ODTC S SAmPLER DESCRIPTIVE TERM e DEOWRROOT iR DESCRIPTIVE TERM
0-10 0-16 LOOSE 02 0-3 VERY SOFT
11-30 17-50 MEDIUM DENSE 34 a7 SOFT
31-50 51-83 DENSE 5-8 813 MEDIUM STIFF
OVER 50 OVER 83 VERY DENSE 9-15 14-25 STIFF
16-30 26-50 VERY STIFF
OVER 30 OVER 50 HARD
GRAIN SIZES
U.S. STANDARD SERIES SIEVE | CLEAR SQUARE SIEVE OPENING
# 200 #40 #10 #4 3/4" 3" 12"
SAND GRAVEL
SILT & CLAY COBBLES BOULDERS
FINE MEDIUM COARSE FINE ] COARSE
TYPICAL BEDROCK 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
HARD CAN BE SCRATCHED WITH KNIFE OR SHARP PICK WITH DIFFICULTY (HEAVY PRESSURE); HEAVY HAMMER BLOW
REQUIRED TO BREAK SPECIMEN

MODERATELY HARD CAN BE GROOVED 1/16 INCH DEEP BY KNIFE OR 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 FINGERNAIL; BREAKS WITH LIGHT TO MODERATE MANUAL PRESSURE
VERY SOFT CAN BE READILY INDENTED, GROOVED OR GOUGED WITH FINGERNAIL, OR CARVED WITH KNIFE; BREAKS WITH
LIGHT MANUAL PRESSURE
3 TYPICAL BEDROCK WEATHERING
MAJOR DIVISIONS TYPICAL DESCRIPTIONS
FRESH NO DISCOLORATION, NOT OXIDIZED

DISCOLORATION OR OXIDATION IS LIMITED TO SURFAGE OF, OR SHORT DISTANGE FROM, FRAGTURES: SOME
SLIGHTLY WEATHERED | Fg| DSPAR CRYSTALS ARE DU

MODERATELY DISCOLORATION OR OXIDATION EXTENDS FROM FRACTURES, USUALLY THROUGHOUT; Fe-Mg MINERALS ARE
WEATHERED RUSTY", FELDSPAR CRYSTALS ARE "CLOUD

DISCOLORATION OR OXIDATION THROUGHOUT; FELDSPAR AND Fe-Mg MINERALS ARE ALTERED TO CLAY
INTENSELY WEATHERED | 75 SOME EXTENT, OR CHEMICAL ALTERATION PRODUGES IN SITU DI SAGGREGATION

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




Earth Systems Pacific

Boring No. 1
LOGGED BY: R. Wagner PAGE 1 OF 1
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 300933-007
AUGER TYPE: 6" Hollow Stem Auger DATE: 6/22/18
SAN LUIS OBISPO HIGH SCHOOL SAMPLE DATA
? » BUILDING 100 MODERNIZATION >
=33 1499 San Luis Drive 2 w | & o 0wz
a9 o = . . . . S o Sw| > > =y
welo|g San Luis Obispo, California z% o |55 | P =0
°71g |5 g |zF|o8 g O&
> o] a
> SOIL DESCRIPTION = 1z = &
_? SM [ SILTY SAND: brown, loose, slightly moist (Topsoil)
_l SANDSTONE: yellow brown, soft, weathered, 05-4.0 O 13
2 fractured (Franciscan Melange) 20-35 () 26
& 50
3
§
% 36
5 50-55 | @ 50/1"
. “moderately hard
;
s | “olive to olive brown, soft
.
10 [l = o o e 10.0-105 | @ 50/2"

- : moderately hard
1 End of Boring @ 10.5'
= No subsurface water encountered

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

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



Earth Systems Pacific

LOGGED BY: R. Wagner
DRILL RIG: Mobile B-53 with Automatic Hammer
AUGER TYPE: 6" Hollow Stem Auger

Boring No. 2
PAGE 1 OF 1

JOB NO.: 300933-007

DATE: 6/22/18

SAN LUIS OBISPO HIGH SCHOOL

SAMPLE DATA

7 o BUILDING 100 MODERNIZATION >
g 313 1499 San Luis Drive 2 |u,l3 W 0z
W Elo | San Luis Obispo, California z 3 ia| 55 | P2 o
5| 28 |zF|88 2% g
o 7 >
SOIL DESCRIPTION = x |32 a
CLAYEY SAND: yellow brown, loose, slightly
moist, some gravel (Fill) 10-40 | O
5
e e e e 20-35 | mm | 1094 115 6
gray brown, moist, trace roots 6
3
SANDY LEAN CLAY: dark brown to dark olive, 5.0-65 | ¥Ry[|106.2§ 19.9 ’ 10
stiff, maist (Alluvium)
50-80 | O
SANDSTONE: dark olive, soft, severely 17
10 weathered and fractured, thin beds of dark gray 100-115| =® | 133.7| 8.0 30
- claystone (Franciscan Melange) 50/5"
11
12
13
14
- 13
15 15.0-165| @ 19
= 35
16
17
18
- End of Boring @ 18.0' due to refusal
19 No subsurface water encountered
20
21
22
25
24
25
26
LEGEND: Wl Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. it applies at the location and time of drilling

Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

Boring No. 3
LOGGED BY: R. Wagner PAGE 1 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 300933-007
AUGER TYPE: 6" Hollow Stem Auger DATE: 6/22/18
SAN LUIS OBISPO HIGH SCHOOL SAMPLE DATA
? - BUILDING 100 MODERNIZATION >
E=|3]8 1499 San Luis Drive 2 w |5 |& 02
wel o San Luis Obispo, California z% |z8| g5 |Ps 2o
?|® We zc E e g - 2
> SOIL DESCRIPTION = lg |2 &
—? 4.25" PCC over approximately 3" sand
l CL SANDY LEAN CLAY: brown/gray mottied, RN O 3
2 medium stiff, trace debris, trace gravel (Fill) 20-35 | m@|1050]| 255 5
- 7
3
.
- 6
f - — “-oli-vé-bToWrVgra;nTémeTi,_stiff 50-65 | 1149 111 8 6
6
" [6C RS CLAVEY SAND: diive brown, medium denss, ] 707100 | O
8 moist, trace gravel
g
% 6
10 10.0-115| IW | 1184 | 127 12
- 14
"
1-2 ‘ -‘.':
s RN
14
- et 2
CL SANDY LEAN CLAY: blue gray/olive/brown 150 - 1
N \ mottled, medium stiff, moist (Alluvium) 0-165| @ 2 5
16 \ 3
- \ 16.5-180 | I8 | 1054 | 19.9 6
17 \ 7
N
R
- 2
20 —-&-—.— —————————— 20.0-21.5 | W | 1096 | 18.9 7
- \ stiff 12
21 §
22 \
N 4
- \ medium stiff 235-25.0 | mm 4
24 \ 8
: N

LEGEND: @M Ring Sample () Grab Sample [ Shelby Tube Sample @) SPT
NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times



Earth Systems Pacific

Boring No. 3
LOGGED BY: R. Wagner PAGE 2 OF 2
DRILL RIG: Mobile B-53 with Automatic Hammer JOB NO.: 300933-007
AUGER TYPE: 6" Hollow Stem Auger DATE: 6/22/18
SAN LUIS OBISPO HIGH SCHOOL SAMPLE DATA
B O BUILDING 100 MODERNIZATION >
E=3(2 1499 San Luis Drive P w | & 4 Z
pno|oO § — Sl @ e wZ
welon|g San Luis Obispo, California % |(Zo|EG|Eg ge
=Tlg|a ie |=Fi88 |22 G«
<] @
> SOIL DESCRIPTION = g | F &
_2.' SANDSTONE: olive/dark gray, very soft, severely
28 weathered and sheared (Franciscan Melange)
2-9 6
- 295-310| @ 10
30 13
.
- End of Boring @ 31.0°
32 No subsurface water encountered

LEGEND: Bl Ring Sample () Grab Sample [ Shelby Tube Sample @) SPT
NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

Boring No. 4
LOGGED BY: R. Wagner PAGE 1 OF 1
DRILL RIG: Simco BP 200 JOB NO.: 300933-007
AUGER TYPE: 4" Solid Stem Auger DATE: 6/25/18
SAN LUIS OBISPO HIGH SCHOOL SAMPLE DATA
3 4 BUILDING 100 MODERNIZATION >
E=(318 1499 San Luis Drive 2 w | & & 0wz
a3 s . . . ; ) Tw| z 2~ S0
We o | £ San Luis Obispo, California ] Lo | SE | Fs ©
°7lg|5 ue |zF|Se |25 QO
> Qo m
> SOIL DESCRIPTION = lE | = a
o | a'pcC
. | SCEX% CLAYEY SAND: brown/olive/gray mottled,
= > medium dense, moist, trace debris (Fill) 5
2 20-35 | = 8
i SR 11
3 s
RS
. ' CLAYEY SAND: brown, medium dense, moist 50-65 | mm 8 13
- (Alluvium) 22
6
z SANDSTONE: olive brown, moderately hard, 7.0-75 . No Regovery R
8
- End of Boring @ 7.5' due to refusal
9 No subsurface water encountered

=)

LEGEND: [ Ring Sample O Grab Sample [ Shelby Tube Sample . SPT
NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. [t applies at the tocation and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

Boring No. 5
LOGGED BY: R. Wagner PAGE 1 OF 1
DRILL RIG: Simco BP 200 JOB NO.: 300933-007
AUGER TYPE: 4" Solid Stem Auger DATE: 6/25/18
SAN LUIS OBISPO HIGH SCHOOL SAMPLE DATA
7 » BUILDING 100 MODERNIZATION >
Eg 318 1499 San Luis Drive 2 |u,l@ g 0z
we| o2 San Luis Obispo, California z % ia| 55 | P S o0
a3 @ we [Sxloe (e Qe
> (@] o
> SOIL DESCRIPTION = Tl |= *
}b—0
" " d
CLAYEY SAND: light olive brown, loose, moist,
trace gravel, trace debris and roots (Fill) 9
20-35 | mm | 118.8| 121 6
6
9
50-65 | = 18
22

CL % SANDY LEAN CLAY: olive brown/brown mottled,
\ very stiff, slightly moist, trace gravel (Alluvium)

SANDSTONE: olive brown, moderately hard, 70-75 | @ [No RELOV&W 24

End of Boring @ 7.5'
No subsurface water encountered

LEGEND: mMRing Sample () Grab Sample [J Shelby Tube Sample @) SPT
NOTE: This leg of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilting.
Subsurface conditions may differ at other locations and limes,



Earth Systems Pacific

Boring No. 6
LOGGED BY: R. Wagner PAGE 1 OF 1
DRILL RIG: Simco BP 200 JOB NO.: 300933-007
AUGER TYPE: 4" Solid Stem Auger DATE: 6/25/18
SAN LUIS OBISPO HIGH SCHOOL SAMPLE DATA
3l . BUILDING 100 MODERNIZATION >
E=|3(3 1499 San Luis Drive 2 w |5 | & o
aPlO|Ss g . . . > AWl Z =) °
Wwe | o | £ San Luis Obispo, California o ao | SS | Es So
Rk ug |88 |2%| 8¢
> o] m
) SOIL DESCRIPTION = |2 | |3 o
=2 4" PCC over 3" sand
SC CLAYEY SAND: brown/gray mottled, medium 5
dense, moist, some gravel (Fill) 20-35 | mm 9
) 12
SANDSTONE: olive brown, moderately hard, 50-65 | @ 12 35
weathered (Franciscan Melange) R 50/3"

End of Boring @ 6.5'
No subsurface water encountered

I © 1 @ 1 N 131 B W N =

LEGEND: [ Ring Sample O Grab Sample [] Shelby Tube Sample . SPT
NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling.
Subsurface conditions may differ at other locations and times.



Earth Systems Pacific

LOGGED BY: R. Wagner

DRILL RIG: Simco BP200/Mobile B-53 with Automatic Hammer
AUGER TYPE: 4" Solid Stem/6" Hollow Stem Auger

Boring No. 7

PAGE 1 OF 1

JOB NO.: 300933-007

DATE: 6/25/18

SAN LUIS OBISPO HIGH SCHOOL
BUILDING 100 MODERNIZATION

SAMPLE DATA

[23
2] '}
E=la]| 8 1499 San Luis Drive 2 |uy E |y o
W || San Luis Obispo, California z% Za| &GS | B 2o
78| e pe |ZFioe| 2% | 2g
D (%] > o
SOIL DESCRIPTION = x | = .
4" PCC over 4" coarse gravel
CLAYEY SAND: brown, medium dense, moist,
some gravel, trace roots (Fill) 20-70 | O
4
50-65 | W | 1128 | 144 6
_Io;s;,Tra_ce_ g?aVer iﬁc?egsing clay content 8
SANDY LEAN CLAY: dark brow, stiff, moist
(Alluvium)
6
e s e e e e 10.0-11.5| 1 | 1123 | 15.9 12
brown, very stiff 19
12
15.0-16.5 | Il 16
21
[ “yellow brown .
200-215| @ 6
11
SANDSTONE: yellow brown, soft, weathered
(Franciscan Melange) 23.0-235| @ | NoRekovery |  50/2"
End of Boring @ 23.5' due to refusal
No subsurface water encountered
LEGEND: I Ring Sample O Grab Sample [ Shelby Tube Sample . SPT

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




Earth Systems Pacific

Boring No. 8
LOGGED BY: R. Wagner PAGE 1 OF 1
DRILL RIG: Simco BP200 JOB NO.: 300933-007
AUGER TYPE: 4" Solid Stem Auger DATE: 6/25/18
SAN LUIS OBISPO HIGH SCHOOL SAMPLE DATA
. 31|, BUILDING 100 MODERNIZATION =
HEIE 1499 San Luis Drive g |u.l5 |E -
we| o2 San Luis Obispo, California o to| &S | Pg S o
°T|g | pe |zF|oe 2% 2g
> [¢1]
> SOIL DESCRIPTION = Tl |2 &
_? SC Bx CLAYEY SAND: brown, medium dense, moist
1 i (Filly 7
= 1.6-3.0 | = 9
2 10
S
.
= 9
f SANDSTONE: olive brown, very soft, weathered 50-60 | . BSOS
6 and fractured
o i i e 65-7.0 | @ | NoRetovery [ 50/1"
7 | 3 Al ()
- End of Boring @ 7.0' due to refusal
8 No subsurface water encountered
9

LEGEND: WM Ring Sample () Grab Sample [J Shelby Tube Sample @ SPT
NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. it applies at the location and time of drilling
Subsurface conditions may differ at other locations and times



Earth Systems Pacific

Boring No. 9
LOGGED BY: R. Wagner PAGE 1 OF 1
DRILL RIG: Simco BP200 JOB NO.: 300933-007
AUGER TYPE: 4" Solid Stem Auger DATE: 6/22/18
SAN LUIS OBISPO HIGH SCHOOL SAMPLE DATA
? 4 BUILDING 100 MODERNIZATION =
E=1313 1499 San Luis Drive 3 w 4 3
ad|l© <. Sw| 2 S g=
AR AR San Luis Obispo, California z% Ea| 5% | Bs =0
o= o5 we [(Exfse|ed| O«
= > o o
> SOIL DESCRIPTION = 1z | = *
_(_’ SCE CLAYEY SAND: brown, loose, moist, trace gravel,
1 some tree roots (Fill)
2
s
z
f CL SANDY LEAN CLAY: dark gray brown, medium
6 stiff, moist, some tree roots (Alluvium)
; SANDSTONE: gray to olive brown, very soft,
= severely weathered and fractured (Franciscan
8 Melange)
; L
- End of Boring @ 9.0' due to refusal
10 No subsurface water encountered

LEGEND: @Ml Ring Sample () Grab Sample [J Sheloy Tube Sample @ SPT
NOTE: This log of subsurface conditions is a simplification of actual conditions encountered. It applies at the location and time of drilling
Subsurface conditions may differ at ather locations and times.



APPENDIX B

Geotechnical Engineering and
Geologic Hazards Report,
San Luis Obispo High School
Building 100 Elevator Tower (ESP 2018)

California Geological Survey,
Engineering Geology and Seismology Review
of Geotechnical Engineering and Geologic Hazards
Report for San Luis Obispo High School
New Annex/Classroom (ESP 2016)



STATE OF CALIFORNIA, NATURAL RESOURCES AGENCY EDMUND G. BROWN JR., GOVERNOR

DEPARTMENT OF CONSERVATION

CALIFORNIA GEOLOGICAL SURVEY

SCHOOL REVIEW UNIT e 801 K STREET, MS 12-31 o SACRAMENTO, CALIFORNIA 95814

PHONE 916 /324-7324 o FAX 916/445-3334 o TDD 916/324-2555 « WEB SITE conservation.ca.gov/cgs

Anthony Palazzo June 9, 2016
Director of Facilities, Operations, and Transportation

San Luis Coastal Unified School District

937 Southwood Drive

San Luis Obispo, CA 93401

Subject: Engineering Geology and Seismology Review for
San Luis Obispo High School - New Annex/Classroom Building
1499 San Luis Drive, San Luis Obispo, CA
CGS Application No. 01-CGS2281

Dear Mr. Palazzo:

In accordance with your request and transmittal of documents received on February 22, 2016, the
California Geological Survey has reviewed the engineering geology and seismology aspects of
the consulting report prepared for San Luis Obispo High School in San Luis Obispo. It is our
understanding that this project involves demolition of an existing building and construction of a
new annex/classroom building. This review was performed in accordance with Title 24,
California Code of Regulations, 2013 California Building Code (CBC) and followed CGS Nofe
48 guidelines. We reviewed the following report:

Geotechnical Engineering and Geologic Hazards Report, San Luis Obispo High
School - Measure D Projects, Annex/Classroom Building, 1499 San Luis Drive, San
Luis Obispo, California: Earth Systems Pacific, 4378 Old Santa Fe Road, San Luis
Obispo, California 93401; company File No. SL-16605-SE, report dated January 19, 2016,
31 pages, S appendices.

Based on our review, the consultants provide a thorough and well-documented assessment of
engineering geology and seismology issues with respect to the proposed improvements. The
principal concerns identified by the consultants are potential for moderate to severe ground
shaking, the potential for differential settlement from undocumented fill and disturbed soil, and
expansion potential and corrosive potential of site soils. The consultants recommend design
spectral acceleration parameters of Sps = 0.792g and Sp1 = 0.453g, which are considered
reasonable. Their evaluation indicates liquefaction, dynamic settlement, and deep-seated slope
instability are not design concerns for the project.



Engineering Geology and Seismology Review June, 2016
San Luis Obispo High School — New Annex/Classroom Building
CGS Application No. 01-CGS2281

In conclusion, the engineering geology and seismology issues at this site are adequately
assessed in the referenced report. If you have any further questions about this review letter,
please contact the reviewer at (213) 239-0884.

Respectfully submitted,

14 bt
%Jff v, % g/;,ﬁ ~ Mlchz;:llml.z?;:fnsco

Certified
Michael DeFrisco Enginecring

, . : Geologi
Engineering Geologist sooest
PG 8624, CEG 2574

Concur:
/ 7 ’;: ‘;/? Jennifer
Thornburg
Jennifer Thornburg
Senior Engineering Geologist No. 2240

PG 5476, CEG 2240

Enclosures:
Note 48 Checklist Review Comments

Keyed to: Note 48 - Checklist for the Review of Engineering Geology and Seismology Reports
for California Public Schools, Hospitals, and Essential Services Buildings

Copies to:

Richard T. Gorman, Certified Engineering Geologist, and Frederick J. Potthast, Registered Geotechnical Engineer
Earth Systems Pacific, 4378 Old Santa Fe Road, San Luis Obispo, CA 93401

Alan Kroeker, Architect
PMSM Architects, 560 Higuera Street, Suite C, San Luis Obispo, CA 93401

Karen Van Dorn, Senior Architect
Division of State Architect, 1515 Clay Street, Suite 1201, Oakland, CA 94612

Page 2



Engineering Geology and Seismology Review June, 2016
San Luis Obispo High School — New Annex/Classroom Building
CGS Application No. 01-CGS2281

Note 48 Checklist Review Comments

In the numbered paragraphs below, this review is keyed to the paragraph numbers of California
Geological Survey Note 48 (October, 2013 edition), Checklist for the Review of Engineering
Geology and Seismology Reports for California Public Schools, Hospitals, and Essential
Services Buildings.

Project Location

1. Site Location Map, Street Address, County Name: Adequately addressed.
Plot Plan with Exploration Data with Building Footprint: Marginally adequate. The
consultants provide a Boring Location Map which illustrates the location of 3 borings and
Cross Section A-A’. CGS notes that review of the SLO High School Proposed Site Plan
provided by PMSM Architects indicates that the 3 borings drilled by the consultant appear
to be near the location of the Proposed Classroom Building. In future reports the
consultants should provide a site plan illustrating the boring locations with respect to the
building footprint.

3. Site Coordinates: Adequately addressed. Latitude and Longitude provided in report:
35.2836°N, 120.6501°W

Engineering Geology/Site Characterization

4. Regional Geology and Regional Fault Maps: Adequately addressed.

5. Geologic Map of Site: Not provided and therefore not reviewed.

6. Subsurface Geology: Adequately addressed. Based on regional mapping and 3 hollow-stem

auger borings drilled to depths of 16.5 to 26 feet, the consultants report the site is underlain

by fill, Holocene alluvial flood plain deposits, and sandstone and claystone of the

Franciscan Mélange. Groundwater was reportedly not encountered in the borings.

Geologic Cross Sections: Adequately addressed.

8. Active Faulting & Coseismic Deformation Across Site: Adequately addressed. The
consultants report that the site is not located in a State Earthquake Fault Zone, and there are
no mapped faults crossing or adjacent to the site. They conclude that the potential for
surface fault rupture to occur at the site is considered to be very low.

9. Geologic Hazard Zones (Liquefaction & Landslides): Adequately addressed. The
consultants report that the site is not located in a Geologic Study Area or a High
Liquefaction Hazard Zone, based on review of the San Luis Obispo County Planning
Department Permit View website.

10. Geotechnical Testing of Representative Samples: Adequately addressed.

11. Geological Consideration of Grading Plans and Foundation Plans: Adequately addressed.
The consultants provide recommendations for the design of retaining walls up to 4 feet tall,
and for conventional continuous and spread footings. A program for overexcavation and
recompaction of all existing fill in the building area is recommended by the consultants in
order to reduce the potential for differential settlement from undocumented fill and

disturbed soil.

-

Page 3



Engineering Geology and Seismology Review June, 2016
San Luis Obispo High School — New Annex/Classroom Building
CGS Application No. 01-CGS2281

Seismology & Calculation of Earthquake Ground Motion

12.

13.

14.

15.

16.
17.
18.

Evaluation of Historic Seismicity: Adequately addressed. The consultants provide a
summary of historical seismicity in the region.

Classify the Geologic Subgrade (Site Class): Adequately addressed. The consultants classify
the site soil profile as Site Class D, Stiff Soil.

General Procedure Seismic Parameters: Adequately addressed. The consultants report the
following parameters derived from a map-based analysis:

Ss=1.137g and S; = 0.434g

Sps = 0.792g and Sp1 = 0.453g

Seismic Design Category: Adequately addressed. The consultants reports Seismic Design
Category D.

Site-Specific Ground Motion Analysis: Not Applicable.

Deaggregated Seismic Source Parameters: Not applicable.

Time-Histories of Earthquake Ground Motion: Not applicable.

Liquefaction/Seismic Settlement Analysis

19.

20.
21.
22.

Geologic Setting for Occurrence of Seismically Induced Liquefaction: Adequately
addressed. The consultants report that the potential for liquefaction and seismically-induced
settlement to occur at the site are considered to be nil due to the underlying stiff to very stiff
clayey alluvial soils and relatively shallow bedrock of the Franciscan Mélange. The data
presented appear to support this conclusion.

Seismic Settlement Calculations: Not applicable.

Other Liquefaction Effects: Not applicable.

Mitigation Options for Liquefaction: Not applicable.

Slope Stability Analysis

23.

24,

25.

26.

27.
28.

Geologic Setting for Occurrence of Landslides: Adequately addressed. The consultants
report that there are no significant slopes on or adjacent to the Annex/Classroom Building
site area, therefore, there is no potential for gross slope instability or landsliding to impact
the project.

Determination of Static and Dynamic Strength Parameters: Not applicable.

Determination of Pseudo-Static Coefficient (Keq): Not applicable.

Identify Critical Slip Surfaces for Static and Dynamic Analyses: Not applicable.

Dynamic Site Conditions: Not applicable.

Mitigation Options/Other Slope Failure: Not applicable.

Other Geologic Hazards or Adverse Site Conditions

29.

Expansive Soils: Adequately addressed. The consultants report that the soils would be
considered to have a “medium” expansion potential, based on expansion index testing.

Page 4



Engineering Geology and Seismology Review
San Luis Obispo High School — New Annex/Classroom Building
CGS Application No. 01-CGS2281

June, 2016

30. Corrosive/Reactive Geochemistry of the Geologic Subgrade: Adequately addressed. The
consultants report that the soils were classified as severely corrosive to ferrous metals and

aggressive to copper.
31. Conditional Geologic Assessment: Adequately addressed. No significant conditional

hazards of potential concern were identified by the consultants.

Report Documentation

32. Geology, Seismology, and Geotechnical References: Adequately addressed.

33. Certified Engineering Geologist: Adequately addressed.
Richard T. Gorman, Certified Engineering Geologist #1325

34. Registered Geotechnical Engineer: Adequately addressed.
Frederick J. Potthast, Registered Geotechnical Engineer #2369

Page 5



Earth Systems

Pacific 4378 Old Santa Fe Road
San Luis Obispo, CA 93401

Ph: 805.544.3276

esp@earthsystems.com

March 29, 2017 www.earthsystems.com

FILE NO.: SL-16605-SE/TF
Mr. Anthony Palazzo
Director — Buildings, Grounds and Transportation
San Luis Coastal Unified School District
937 Southwood Drive
San Luis Obispo, CA 93401

PROJECT: SAN LUIS OBISPO HIGH SCHOOL — MEASURE D PROJECTS
ANNEX / CLASSROOM BUILDING
1499 SAN LUIS DRIVE
SAN LUIS OBISPO, CALIFORNIA
PROJECT NO. 831-3102

SUBJECT: Addendum No. 2 to Geotechnical Engineering and Geologic Hazards
Report — Additional Retaining Wall Recommendations

REF: 1) Geotechnical Engineering and Geologic Hazards Report, San Luis
Obispo High School —Measure D Projects, Annex / Classroom Building,
1499 San Luis Drive, San Luis Obispo, California, by Earth Systems
Pacific, File No. SL-16605-SE, Doc. No. 1601-059.SGR, dated January
19, 2016

2) Addendum No. 1 to Geotechnical Engineering and Geologic Hazards
Report —Low Radon Potential, San Luis Obispo High School — Measure
D Projects, Annex / Classroom Building, 1499 San Luis Drive, San Luis
Obispo, California, by Earth Systems Pacific, File No. SL-16605-SE, Doc.
No. 1604-066.ADD1, dated April 18, 2016

Dear Mr. Palazzo:

Per the request of Mr. Joshua Moody, the project’s structural engineer, this second addendum
to the referenced geotechnical engineering and geologic hazards report (Ref. Nos. 1 and 2) has
been prepared to address additional retaining wall heights that are now planned for the project.
Per our discussion with Mr. Moody, the previously anticipated retaining wall heights for sitework
walls will be changed from a maximum height of 4 feet to 6.5 feet, and walls connected to or
forming part of the structure will be changed from a maximum height of 4 feet to 7 feet.
Accordingly, the addendum provides additional retaining wall recommendations to address
seismic concerns for the added wall heights. This second addendum is intended to be used in
conjunction with the referenced report and first addendum. Please see the original report and
first addendum for recommendations not discussed herein. Technical references for the
recommendations within this addendum are attached.
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Additional Retaining Wall Recommendations
The following retaining wall recommendations should be added to those provided in the
referenced report (Ref. No. 1).

1. Under the 2013 CBC, the Risk-Targeted Maximum Considered Earthquake (MCEg) must
be used for determining seismic pressures on walls. Further, Section 1803.5.12.1 of the
2013 CBC requires that dynamic seismic lateral earth pressures be provided by the
geotechnical engineer for walls retaining more than 6 feet of backfill. The MCEr-based
Geometric Mean Peak Ground Acceleration (PGAwm) presented in the referenced report
(Ref. No. 1) was 0.475g. Using the methods presented by Lew et al. (SEAOC 2010) and
this PGAwm, the incremental increase in lateral soil pressure, above the static active
equivalent fluid pressure for flexible (cantilevered) walls, was determined to be 0 pcf and
3.5 pcf for the site soil backfill and imported sand or gravel backfill, respectively.

2. Recent research by Al Atik and Sitar (2010) confirmed that for flexible (cantilevered)
walls, particularly those over 12 feet tall, an increase in soil pressure does occur under
significant seismic accelerations. Further, they found that the increase may be due to the
out-of-phase interaction between the soil and the flexible wall. When considering rigid
walls (i.e. those designed using at-rest criteria), however, they found that the incremental
increase due to seismicity was typically less than 50 percent of the static wall pressure.
Generally, noincremental increase in lateral soil pressure is recommended for the design
of walls where the static design utilizes the at-rest equivalent fluid pressure and they are
designed with factors of safety and earth load factors of at least 1.5. However, per the
request of Mr. Moody, the incremental increase in lateral soil pressure, above the static
active equivalent fluid pressure for rigid (building) walls, was determined to be 0 pcf and
15 pcf for the site soil backfill and imported sand or gravel backfill, respectively. Recently,
the Division of State of the State Architect has requested that an incremental increase in
lateral soil pressure also be determined for walls designed for at-rest equivalent fluid
pressure. If this is determined by others to be necessary, an incremental increase of 15
pcf, above the static at-rest equivalent fluid pressure, may be used. As discussed above,
the research by Al Atik and Sitar (2010) suggests this to be unnecessary.

3. In typical structural design methods for retaining walls, such as those found in Section
1605 of the CBC, lateral soil pressure is multiplied by a load factor of 1.6. According to
Lew et al. (2010), a load factor of 1.6 is too conservative for seismic loads; this paper
suggests that the seismic increase in lateral pressure be separated from the static active
pressure and that a load factor of 1.0 be used for the seismic increase. Further, Al Atik
and Sitar (2010) found that pressure increases due to seismic earth loads were minimal
for walls retaining less than 12 feet of backfill. While the Al Atik and Sitar’s research is

SL-16605-SE/TF 2 1703-145.ADD2



San Luis Obispo High School March 29, 2017
Measure D Projects — Annex/Classroom Building
San Luis Obispo, California

generally accepted among geotechnical and structural engineers in California, it is not
entirely acknowledged by the California Building Standards Commission, as the CBC sets
the height below which seismic loads may be ignored at 6 feet. Given this disparity, it is
suggested that caution be used not to over-engineer walls retaining between 6 and 12

feet of backfill.
End of Additional Retaining Wall Recommendations.

We appreciate the opportunity to have provided geotechnical services for this project. If there
are any questions concerning this addendum, please do not hesitate to contact the undersigned.

Attachment: Addltlonal Technical References (1 page)

Copy to: Mr. Joshua Moody, SE
Doc. No.: 1703-145.ADD2/jr
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ADDITIONAL TECHNICAL REFERENCES

Al Atik, L. A. and Sitar, N. 2010 October. “Seismic Earth Pressures on Cantilever Retaining
Structures.” Journal of Geotechnical and Geoenvironmental Engineering 136 (10).
American Society of Civil Engineers.

Lew, M., et al. 2010. “Seismic Earth Pressures on Deep Building Basements.” Structural Engineers
Association of California (SEAOC) Convention Proceedings.
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Earth Systems

Pacific 4378 Old Santa Fe Road
San Luis Obispo, CA 93401

Ph: 805.544.3276

esp@earthsystems.com

Apr“ 18, 2016 www.earthsystems.com
FILE NO.: SL-16605-SE

Mr. Anthony Palazzo

Director — Buildings, Grounds and Transportation
San Luis Coastal Unified School District

937 Southwood Drive

San Luis Obispo, CA 93401

PROJECT: SAN LUIS OBIPSO HIGH SCHOOL — MEASURE D PROJECTS
ANNEX / CLASSROOM BUILDING
1499 SAN LUIS DRIVE
SAN LUIS OBISPO, CALIFORNIA
PROJECT NO. 831-3102

SUBJECT: Addendum No. 1 to Geotechnical Engineering and Geologic Hazards Report —
Low Radon Potential

REF: Geotechnical Engineering and Geologic Hazards Report, San Luis Obispo High
School —Measure D Projects, Annex / Classroom Building, 1499 San Luis Drive,
San Luis Obispo, California, by Earth Systems Pacific, Doc. No. 1601-059.SGR,
dated January 19, 2016

Dear Mr. Palazzo:

An error has been found in the Slabs-on-Grade, Moisture Vapor Transmission Section, Paragraph 8,
on Page 22 of the referenced report. Paragraph 8, which recommends special measures to mitigate
the high potential for indoor radon levels, should be deleted entirely from the report. As previously
noted in the report, the site has been identified as having low potential for radon.

We apologize for any inconvenience that this error may have caused.
Please attach a copy of this addendum to each copy of the report that you may have.
End of Addendum No. 1.

If there are any questions regarding this addendum, please feel free to contact the undersigned.
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Bl Earth Systems

D) Pacific 4378 OIc] Santa Fe Road
I%@ San Luis Obispo, CA 93401

Ph: 805.544.3276
January 19, 2016 esp@earthsystems.com
www.earthsystems.com

Mr. Anthony Palazzo FILE NO.: SL-16605-SE
Director — Buildings, Grounds and Transportation

San Luis Coastal Unified School District

937 Southwood Drive

San Luis Obispo, CA 93401

PROJECT: SAN LUIS OBISPO HIGH SCHOOL -MEASURE D PROJECTS
ANNEX/CLASSROOM BUILDING
1499 SAN LUIS DRIVE
SAN LUIS OBISPO, CALIFORNIA
PROJECT NO. 831-3102

SUBJECT: Geotechnical Engineering and Geologic Hazards Report
CONTRACT
REF: Purchase Order No. 161188 by San Luis Coastal School District, dated December

7, 2015, to Provide a Geotechnical Engineering Investigation, San Luis Obispo
High School, Measure D Projects, 1499 San Luis Drive, San Luis Obispo, California,
per Proposal by Earth Systems Pacific, Doc. No. 1511-157.PRP, dated November
25,2015

Dear Mr. Palazzo:

In accordance with your purchase order, this geotechnical engineering and geologic hazards report
has been prepared for use in the development of plans and specifications for the Annex/Classroom
Building Project at San Luis Obispo High School, in San Luis Obispo, California. This report describes
the general geotechnical and geologic characteristics, identifies existing and potential geotechnical
and geologic hazards, and discusses the impacts that these conditions could have upon the project.
Preliminary geotechnical recommendations for site preparation, grading, utility trenches,
foundations, interior slabs-on-grade and exterior pedestrian flatwork, retaining walls, asphalt
concrete (AC) paths, drainage and maintenance, and observation and testing are presented herein.
Soil corrosivity testing and an evaluation of the results, which were subcontracted to HDR, Inc. of
Claremont, California, are also provided. Two bound copies and an electronic copy of this report are
being 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.

=~ CERTIFED
G ENGINEERING
GEOLOGIST
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