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Department of Public Works — Special Districts
222 W. Hospitality Lane, Second Floor

San Bernardino, California 92415-0450

Attention: Mr. Charles Brammer
Senior Project Manager

Subject: Geotechnical Explor
Lighting Project,
2555 Glen Hele

ernardino, California. The purpose of our study has been to
technical conditions within the area of and as they relate to
ovements, and to provide geotechnical recommendations for
d construction of proposed improvements.

provided our recommendations are incorporated into the design and
cons on of the project. The most significant geotechnical issues at the site are the
otential for strong seismic shaking, potentially liquefiable soils, and groundwater within
upper 50 feet at select areas underlying the site. These and other geotechnical issues
are discussed in this report.
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1.0 INTRODUCTION

1.1 Site Location

Glen Helen Road runs through the middle o
southeast direction. The second area

al aerial imagery dating from 1938 the Parking Lot
ince at least 1938, while Glen Helen Regional Park

area seems to have been utilized for agriculture, and prior to
ndeveloped.

Lot Area is relatively flat with elevations ranging from 2,060 feet above
el (msl) to 2,108 feet above msl, with a gentle slope to the south. The
Area contains hilly terrain with elevations ranging from 1,988 feet
8l to 2,045 feet above msl, sloping to the north.

oposed Improvements

Based on review of the provided Project Service Request #SD004 Questionnaire
for the Glen Helen Lighting Project Geo Technical Services, Project # 30.30.0146,
dated June 2, 2023, we understand that the San Bernardino County Department
of Public Works, Special Districts is proposing to install multiple 30-foot-tall light
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1.3

1.4

poles attached to concrete bases with solar light heads within parking lot areas
and walkway areas at Glen Helen Regional Park. Based on the provided Lighting
Maps, we understand there are two main areas where the lighting projeg
proposed to be installed, referred to as “Parking Lot” and “Park Interio
proposed improvement locations are depicted in Figure 2, Geotechnical

The area of Glen Helen Regional Park is locatg Wan Earthquake Fault Zone
of Required Investigation for the San Jacing gieblished by the California
Geologic Survey (CGS 1995, 2023) in de A
Earthquake Fault Zoning Act (CGS, ently planned, this project will

consist of light standard installatiog for human occupancy are
proposed as part of this project. n occupancy is defined as
“any structure used or inten upporting ofsheltering any use or occupancy,

of our study ha been to evaluate geologic and geotechnical
in the area of the proposed improvements, to explore subsurface

our geotechnical investigation has included the following tasks:

Research: We reviewed pertinent, readily available geologic literature
covering the site. Our review included published geologic maps and reports
available and historical aerial photographs covering the site from our in-house
library and from the public domain. Documents reviewed are listed in the
attached References.

Y/ Leighton :
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Pre-field Investigation Activities: Leighton contacted Dig Alert (811)
minimum 48 hours prior to drilling to locate and mark existing undergrg
utilities prior to subsurface exploration. Leighton also contracted a priva
locator to scan each boring location for shallow buried private utiliti

Field Exploration: Our field exploration included eleven
auger borings, logging earth materials encountered,

Encountered earth materials were Iogged [ 2ld by OUFtield representative
and described in accordance wit S@IhClassification System (ASTM

' ere obtained at selected
g-lined Modified California split-
2 diameter Standard Penetration

aboratory Tests: Our geotechnical laboratory testing program was directed
toward a quantitative and qualitative evaluation of physical and mechanical
properties of sampled soils at this site, and to aid in evaluating soll
classification.

Tests are performed at our in-house geotechnical laboratory. Tests performed
include:

Y/ Leighton 3
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e In situ moisture and dry density

e Maximum dry density and optimum moisture content
e Grain Size Analyses

e Atterberg Limits

* Expansion Potential

e Direct Shear

¢ R-Value
« Soil corrosivity screening of resistivity, sulfate content, cPFIC8
pH &

J,

In-situ moisture and density of the collected samples are
Geotechnical Boring Logs. Other laborator st results aregp@Vided in
Appendix B.

e Engineering Analysis: Data obtained review and field
exploration was evaluated and provide the geotechnical
conclusions and recommendatiQ$ i ction 3.0 of this report.

e Report Preparation:
summarized in this
geotechnical foundaj

chnical exploration have been
Jjur findings, conclusions, and

The scope of work for t rt does not include an evaluation of surface fault
rupture hazar

Y/ Leighton 4
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2.0 GEOTECHNICAL FINDINGS

2.1 Regional Geologic Setting

This area is within the San Bernardino Basin in the northern portio
Peninsular Ranges geomorphic province of California. Prominent mountain rg
surround this valley, including the San Gabriel Mountains on the no
Bernardino Mountains on the north and east, the San Jacinto Mountal

Uplift of the San Bernardino and San Gabriel Mountain rang of the
interaction between the North American and Pacific tectonic plate
boundary is defined by the San Andreas tra follows

runs through the middle of the Ifi§eri . ®Igure 4, Regional Fault and
Historical Seismicity Map, prese i ion in relation to active faults and
epicenters of relatively lar W 0) histori@#ll earthquakes. As noted, this fault
¥ the Alquist Priolo Earthquake Fault
Zoning Act. A snipp i e Alquist Priolo designated Fault Zone areas in
relation to the propose §OCt sites is shown below (CGS 2023):

‘\\\ \ \-\':;: % \ \ \ “
\\ % Nt ' 1 y

\
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The site is situated on alluvial wash deposits and young alluvial fan deposits.
These deposits were formed from the transport and deposition of erosiona
materials from hills and mountains. These onsite deposits typically consist of 8
sands, sands, silts and gravels. See Figure 3, Regional Geology Map for rg
depiction of earth units at the surface in the project area.

2.2 Subsurface Soil Conditions

upper 1 to 7.5 feet within the exploredg@ . Artificial fill' within the
to a depth of 0 to 2 feet
JS @ pPark Interior Area.
Y0ist, dark brown and grayish,
, artificial fill soils are very
¥ documentation of previous
so we have characterized all fill

and encountered within the upper 2.
Soils generally consisted of dr

loose to medium dense.
fill engineering and place

ortions of the project site are underlain by late
an deposits consisting of moderately consolidated

posits consisting of moderately unconsolidated coarse sands and gravel
to boulder deposits. Alluvial Fan Deposits were found to underlie artificial fill
within select borings within the Interior Park Area and within all borings
conducted within the Parking Lot Area. Alluvial Wash Deposits extended to
the maximum explored depth of 51% feet bgs. These native deposits

Y/ Leighton :
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consisted of silty sands and poorly/well graded sands with interbedded
gravel/cobble layers.

More detailed descriptions of the subsurface conditions are presented on
boring logs in Appendix A, Geotechnical Boring Logs.

2.2.1 Expansive Soil

Expansive soils contain significant amounts of clay parti
considerably when wetted and shrink when dried. Foun
on these soils are subjected to large uplifting forces ca
Without proper measures taken, cracking of building fou
on-grade could result.

Based on the granular nature of near su s0ils and rec8§€red near

2.2.2 Sulfate Content

based on the A fite (ACI) provisions, adopted by the

2022 CBC (CB Cl, 2014).

e soil sa were tested during this exploration for soluble
ur experience with similar soils within the area
tory testing results, the results of these tests indicated a sulfate
han 0.02 percent by weight. As such, the near surface soils are
se negligible potential for sulfate reaction with concrete
psure ClasS S0)

oncrete is expected to be in contact with reclaimed water, Type V
t and a water/cement ratio of 0.45 should be used.

Resistivity, Chloride and pH

Solil corrosivity to ferrous metals can be estimated by the soil’'s electrical
resistivity, chloride content and pH. In general, soil having a minimum
resistivity between 1,000 and 2,000 ohm-cm is considered corrosive, and

Y/ Leighton 7
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soil having a minimum resistivity less than 1,000 ohm-cm is considered
severely corrosive. Soil with a chloride content of 500 parts-per-million
(ppm) or more is considered corrosive to ferrous metals.

As a screening for potentially corrosive solil, soil samples were tested
this investigation to determine minimum resistivity, chloride conte
Based on results of the tested near surface soils, the onsite
considered to be severely corrosive to moderately corrgsi
metals, based on minimum resistivity. Results of
presented below:

Boring Depth pH Sulfate  Chloride Resisivity
\[o} (feet) (ppr

LB-5
LB-7 0-5 3000
LB-8 0-5 4400
LB-9 0-5 3100
2.3  Groundwater
Groundwater was encountg borings excavated onsite within
the Interior Park Area. ‘ yring is summarized in the following

table:

Groundwater
Elevation
(ft, above msl) | (ft, above msl)

Boring ‘ Groundwatc Ground Elevation
No. Depth (ft, bgs)

1,992 1,967
1,999 1,978
2,042 2,012.5
1,988 1,969.5

was not encountered in any of our borings (LB-8 through LB-12)
ithin the Parking Lot Area to a maximum depth of 51v feet bgs.
urface elevations are about 50 to 100 feet higher in the Parking Lot Area.

cent groundwater data from the California Department of Water Resources

(CDWR, 2023) indicated groundwater for well no. 342136N1174048W001 with a
ground surface elevation of 2012.6 feet above mean sea level (msl), located

Leighton 8


J3922
Stamp


Geotechnical Exploration Project No. 12108.009
Proposed Glen Helen Lighting Project August 11, 2023

approximately 2,000 feet northeast of the Interior Park Area, indicated the
shallowest recorded groundwater to be at an elevation of 1977 feet above msl in
April 19, 1995, based on measurements taken from January 1986 through Octo
1997. Based on the above, the historically high groundwater level is 11 feet
the lowest ground surface elevation onsite.

As mentioned above, the ground elevation within Parking Lot
approximately 50 to 100 feet higher than the ground elevation

2.4 Liquefaction Potential

associated primarily with loose (
medium-grained, clean co@sion

rated, relatively uniform fine- to
haking action of an earthquake

When the pore-water approaches the total overburden pressure, soil
tly and temporarily behaves similar to a fluid. For

(1) loose, clean granular soils,
(2) shallow groundwater, and
) strong, long-duration ground shaking

The State @i California has not evaluated the site for liquefaction hazards, but San
Bernarding®County has mapped the site to be within a zone of high liquefaction
ity (San Bernardino County, 2010). Historically high groundwater levels
have Deen estimated to be as shallow as 11 feet bgs within the Interior Park Area
d we have used this water elevation in our liquefaction analysis.

Y/ Leighton 9
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Our analysis was based on the modified Seed Simplified Procedure as detailed by
Youd et al. (2001) and Martin and Lew (1999), which compares the seismic
demand on a soil layer (Cyclic Stress Ratio, or CSR) to the capacity of the soil to
resist liquefaction (Cyclic Resistance Ratio, or CRR) (Youd et al., 2001).
minimum required factor of safety of 1.3 was used in our analysis, with fa
safety defined as CRR/CSR. As required, our analysis assumes that the @

on several factors, including SPT sampling blow counts normali
for several factors including fines content, and overburden prg @
) Q

geotechnical laboratory test results.

Based on our analysis, no subsurface Is nsidered susceptible to
liquefaction within the Parking Lot Area 0 g prical groundwater
elevation and relatively dense nature g Koils. Within The Interior Park
Area, a potentially liquefiable layer
LB-2, at 10 to 15 feet bgs withingBoring LB- d at¥10 feet within Boring LB-4
when considering a design groun@ater depth alL1 feet bgs. The liquefiable layer
consists of loose to firm y silts within the larger matrix of
denser sands.

is what effect it may have on the proposed
terms of ce manifestations, and seismic settlement. These
In the following S@etions. With this analysis, the potential for surface
of liquefaction, such as bearing failures and sand boils, is low,
(1995), described below.

A key aspect of lique

of the liguefaction analysis is included in Appendix C.

nduced Settlement

induced settlement consists of dry dynamic settlement (above
grot ater) and liquefaction-induced settlement (below groundwater). During a
ong seismic event, seismically induced settlement can occur within loose to
derately dense sandy soil due to reduction in volume during and shortly after

Y/ Leighton 10
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2.6

an earthquake event. Settlement caused by ground shaking is often nonuniformly
distributed, which can result in differential settlement.

We have performed analyses to estimate the potential for seismically inducg
settlement using the method of Tokimatsu and Seed, and based on Martig
Lew (1999), considering the maximum considered earthquake (MCE) peak g
acceleration (PGAwm). Design/historic high groundwater levels of 58

used for Interior Park Area. Based on our analysis, a potenti
1.1 inches of seismic settlement is estimated at the Parki
inches at the Interior Park Area. Results of our seismic Sg
presented in Appendix C.

Bearing Failures/Surface Manifestation

We performed an analysis of the potential fg
due to liquefaction (surface manifestations) pf Ishihara (1995)
and as described in Martin and Lew (1999). pased on empirical
data and considers the thickness of i il below the ground surface
and foundations, compared to th ng liquefiable soils. Our
analysis based on this method i potential for structural damage
due to liquefaction is low, 2ntially liquefiable soils.

lures/structural damage

Y/ Leighton 1
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3.1

3.0 CONCLUSIONS AND RECOMMENDATIONS

Conclusions

This site is located within a currently designated Alquist-Priolo Earthquakg
Zone for the San Jacinto Fault. The fault has been mapped about 200 feet
west of the Parking Lot Area and through Glen Helen Regional Park.
did not include an evaluation of surface rupture along the fault. Hg

Helen Regional Park is also possible. Howe

does not include the construction of an tended for human occupancy,
we expect that this project is not ist-Priolo Earthquake Fault
Zoning Act.

The recommendations pon the exhibited geotechnical

engineering properties i : Icipated response both during and
endations are also based upon proper field
construction. The project geotechnical engineer
variances in field conditions to evaluate the effect
sented herein. These recommendations are

f below or by future recommendations based on final development plans.

.1 Site Preparation

Prior to construction, the areas of the proposed improvements should be
cleared of vegetation, asphalt pavement, and debris, which should be

Y/ Leighton 12
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disposed of offsite. Any underground obstructions onsite should be
removed. Resulting cavities should be properly backfilled and compacte
In addition, any uncontrolled fill should be removed and replace
compacted fill. Efforts should be made to locate any existing utilit
Those lines should be removed or rerouted if they interfere with thgfaropo
construction, and the resulting cavities should be properly back
compacted as recommended in Sections 3.2.3 and 4.3.

3.2.2 Qverexcavation and Recompaction

e scarified to a minimum depth of 6 inches,
least 2 percent above optimum moisture content,
gnimum 90 percent relative compaction, relative to
maximum density.

suitable for use as compacted structural fill, provided it is
debris and oversized material (greater than 12 inches in largest
jon). Any soil to be placed as fill, whether onsite or imported material,
be accepted by Leighton Consulting.

All fill soil should be placed in thin, loose lifts, moisture-conditioned, if
necessary, to a minimum of 2 percentage points above optimum, and
compacted to a minimum 90 percent relative compaction as determined by
ASTM Test Method D1557. The upper 6 inches of subgrade soils in vehicle
pavement areas should be compacted to a minimum 95 percent relative

Y/ Leighton 13
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3.3

compaction, and aggregate base for pavement should be compacted to a
minimum of 95 percent relative compaction.

3.2.4 Import Fill Soil

If import soil is to be placed as fill, it should be geotechnically a
Leighton. Preferably at least 3 working days prior to proposed.impo
site, the contractor should provide Leighton pertinent 4§ i

proposed import soil, such as location of the soil, \

native in place, and pertinent geotechnical reports We
recommend that a Leighton representative visit the prop® site
to observe the soil conditions and soil

samples. Potential issues may include
onsite soil, soil that is too wet, soil thatg4 or too dissimilar to onsite

Seismic Design Parameters

r the proposed project is
along one or more of the major

The site will experience strong
developed resulting from an gart

active or potentially activ ifornia. Accordingly, the project
should be designed in ¥Plicable current codes and standards
utilizing the appropri i design parameters to reduce seismic risk as

ogical Survey (CGS) Chapter2 of Special

Through compliance with these regulatory
appropriate seismic design parameters selected
rofessionals, potential effects relating to seismic shaking can be

Y/ Leighton 14
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The following parameters should be considered for design under the 2022 CBC:

2022 CBC Seismic Design Parameters

Value

2022 CBC Parameters (CBC or ASCE 7-16 reference) 2022 CBC

Site Latitude and Longitude:

Site Class Definition (1613A.2.2, ASCE 7-16 Ch 20)

Mapped Spectral Response Acceleration at 0.2s Period (1613A.2.1), Ss

Mapped Spectral Response Acceleration at 1s Period (1613A.2.1), S;

Short Period Site Coefficient at 0.2s Period (T1613A.2.3(1)), k&

Long Period Site Coefficient at 1s Period (T1613A.2. 1.4 1.4
Adjusted Spectral Response Acceleration at 0.2s Period (161 2.928 ¢g
Adjusted Spectral Response Acceleration at 1s Period (1613A.2: 1.369 g
Design Spectral Response Acceleration at 0.2s B R 1), 1.922 ¢ 1.952¢g
Design Spectral Response Acceleration at 0.91049 0.913¢
Mapped MCEg peak ground acceleration (11. 1.012 ¢ 1.027 g

Site Coefficient f 1.2 1.2
Peak Ground Acceleration, mod 1.214 ¢ 1.233¢g

As an added check, PG hazard deaggregation were also estimated using

rvey’s (USGS) 2008 Interactive Deaggregations
utility. Theg@Sults of this analysi¥’indicate that the predominant modal earthquake
ot Aera has a PGA of 1.41g with a magnitude of approximately

e order of 3.35 kilometers for the Maximum Considered Earthquake.
n results are included in Appendix C.

ons Design Recommendations

e proposed lighting structures may be supported by drilled cast-in-place
forced concrete piers. Therefore, we present geotechnical design parameters
for drilled cast-in-place concrete piers. Geotechnical parameters for pier design
are presented in the following paragraphs.

Y/ Leighton 15
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3.4.1

3.4.2

Downward Pier Capacity

Proposed light poles can be supported on drilled cast-in-place concrete pi
foundations, if caving soils are controlled by temporary casing or
effective means that do not reduce or eliminate skin friction. F
parameters presented in this sectron are based on the assu

penetrate at least 8 feet below existing grade due to en
Actual pier length should be per structural design.

penetration should be
discounted in non-paved area. End be Lot be used due to the
caving potential and difficulty of cleanrng

aIIowabIe skrn frlctlon value mg d by one-third for wind and

least three pier diameters. ) reduction in capacity will be
required for more clos

for light standard pile foundations may be based
rth pressure of Class of Material 4 on Table
, which can be doubled in accordance with
and ignoring the upper 18 inches of soil in non-paved areas. This
value assumes that the pole can tolerate at least a 0.5-inch
ground surface due to short term loading. Lateral bearing
be computed in accordance with Section 1807A.3.2 of the
I'hese recommendations assume that the foundations will be

an alternative, the following parameters may be used in lateral loading
analysis of concrete caisson piles: effective unit weight of 120 pcf, friction
angle of 30 degrees, and k value of 95 pci. These parameters are intended
for analysis such as with the Ensoft LPILE program, which solves the beam
on elastic foundation problem using independent nonlinear lateral springs,

Y/ Leighton 16
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3.4.3

commonly referred to as p-y curves, to model the relationship between soll
resistance and pile deflection. Additional parameters to be considered by
the structural engineer for lateral pile analysis include head fixity, allowable
deflection, and section bending stiffness assuming concrete cracking.

These values are for isolated single piles. A group action redu
capacity would apply for closely spaced piles.

Construction Considerations

1705A.8 of the 2022 CBC. Leighton g pserve pier drilling and
determine if piers are founded in suitgk bed native materials and
construction in accordance with the nende presented in this
report. Piers should generally bg in accordance with Section
205-3.3.2 of the latest edition anc ecifications for Public Works
Construction (Green Book € tremmied or placed by a
of the frilled shaft, keeping the

onsibility to ensure stability and safety of drilling
the contractor’s responsibility.

our laboratory testing, the onsite soil is considered moderately to severely

orrosive to ferrous metals. Metallic utilities should be avoided, or corrosion
tection of underground metallic utilities should be provided. Ferrous pipe buried
in moist to wet site earth materials should be avoided by using high-density

Y/ Leighton 17
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polyethylene (HDPE) or other non-ferrous pipe when possible. As an alternative,
ferrous pipe can be protected by polyethylene bags, tape or coatings, di-electric
fittings or other means to separate the pipe from on-site soils. It is critical that
coatings, tape and bags be properly protected during installation and trench backfj
construction, such that they are not damaged. Corrosion information presen
this report should be provided to your underground utility contractors.

3.6 Pavement Design

We are unaware of any proposed pavement improvements as
project, if pavement improvements are planned

iC Class 2
Cconcrete (AC)  Aggregate Base
Thickness Thickness

more than 8 feet on center each way, with sections as nearly
se of reinforcing will help reduce severity of cracking.

t construction should be performed in accordance with the Standard
s for Public Works Construction. Field observations and periodic
s needed during placement of the base course materials, should be
undertaken to ensure that the requirements of the standard specifications are
filled. Prior to placement of aggregate base, the subgrade soil should be
processed to a minimum depth of 6 inches, moisture-conditioned, as necessary,

Leighton 18
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and recompacted to a minimum of 90 percent relative compaction. Aggregate
base should be moisture conditioned, as necessary, and compacted to a minimum
of 95 percent relative compaction.
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4.1

4.2

4.0 CONSTRUCTION CONSIDERATIONS

Trench Excavations

Based on our field observations, caving of cohesionless and loose fill soils wj
be encountered in unshored trench excavations. To protect workers ent&ing
excavations, excavations should be performed in accordance with OS d Ca
OSHA requirements, and the current edition of the California Constructio fety

Orders, see: '

http://www.dir.ca.qov/title8/sb4a6.html

be sloped back no steeper than 1¥2:1 (horiz8
enter the excavation. This may be impragtical M@K adjacent existing utilities and

m rectafigular soil pressure distribution. This uniform pressure
pounds-per-square-foot (psf), may be assumed to be 25 multiplied

Y/ Leighton 20
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4.3 Trench Backfill

Utility trenches should be backfilled with compacted fill in accordance with Sections
306-1.2 and 306-1.3 of the Standard Specifications for Public Works Construcid

(SSPWC, “Greenbook”), 2018 Edition. Utility trenches may be backfilled wit
material free of rubble, debris, organic and oversized material up to 3 inche
largest dimension. Prior to backfilling trenches, pipes should be be in a
covered with either:

(1) Granular Bedding: a uniform sand material with a
greater-than-or-equal-to (=) 30, passing the No. 4 U.S. DI as

specified by the pipe manufacturer). The bedding/shading d be
densified in-place by mechanical means, or in areas where the Is and
bottom soil have a minimum sand equivalent g d may be
jetted. Bedding sand should be placed 4 ance with the Standard

Specifications for Public Works Constr, @yeenbook (Public Works
Standard, Inc.), current edition.

(2) CLSM: Controlled Low Strength M i i) conforming to Section 201-6
of the SPWC. CLSM bedding @b foot (0.3 m) over the top of
the conduit and vibrated.

aded material, including surrounding the open-
(Mirafi 140N or equivalent), or mixing sand with
bedding should extend at least 4 inches below the

cavation Characteristics

ased on the results of this exploration, it is anticipated that onsite soils can be
excavated using conventional excavation equipment and that the excavated

Y/ Leighton 2


J3922
Stamp


Geotechnical Exploration Project No. 12108.009
Proposed Glen Helen Lighting Project August 11, 2023

4.5

caisson shafts may exhibit localized side collapse especially in cohesionless or
clean sand materials. If required, temporary casing should be used to support the
open excavation during construction. Other construction requirements shq
comply with applicable provisions of Section 1810A of the CBC.

Limitations and Additional Geotechnical Services During Constr

should review the site and grading plans when further on
the geotechnical aspects of the project. S observation and testing
should be conducted during excavation and' aeing operations. Our
conclusions and preliminary recommendations S@@#fd be reviewed and verified by
Leighton Consulting during constr )l accordingly if geotechnical
conditions encountered vary fro erpretations. Changes in
subsurface conditions can and time. Therefore, our findings,
conclusions, and recom
assumption that Leigh

g compaction of all fill materials,

After excavation of all footings and prior to placement of concrete,
During utility trench backfilling and compaction,

During pavement subgrade and base preparation, and/or

If and when any unusual geotechnical conditions are encountered.

Y/ Leighton 2
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Important Information about This

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively

as possible. In that way, clients can benefit from

a lowered exposure to the subsurface problems

that, for decades, have been a principal cause of
construction delays, cost overruns, claims, and
disputes. If you have questions or want more
information about any of the issues discussed below,
contact your GBA-member geotechnical engineer.
Active involvement in the Geoprofessional Business
Association exposes geotechnical engineers to a
wide array of risk-confrontation techniques that can
be of genuine benefit for everyone involved with a
construction project.

Geotechnical-Engineering Services Are Performed
Specific Purposes, Persons, and Projects

Geotechnical engineers structure their services to meet t
needs of their clients. A geotechnical-engineering stu
for a given civil engineer will not likely meet the ne

can be seriously misled. No one exce
should rely on this geotechnical-e

ing on a geotechnical-
0 not rely on an

the study behind this report and developing the
ndent recommendations the report conveys. A few
e:

s, objectives, budget, schedule, and
risk-management preferences;

e general nature of the structure involved, its size,
guration, and performance criteria;

the structure’s location and orientation on the site; and
other planned or existing site improvements, such as
retaining walls, access roads, parking lots, and
underground utilities.

heotechnical-Engineering Report

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

While you cannot eliminate all such risks, you can manage them. The following information is prov.

-
sputes.

" A

1 to help.

14

those that affect:
o thesite’s size or shape;
o the function of the proposed

o the elevation, configuration, loca
weight of the proposed structure;

orm your geotechnical engineer of project

K — and request an assessment of their

ig prepared this report cannot accept
that arise because the geotechnical

May Not Be Reliable
his report if your geotechnical engineer prepared it:
nt client;

on of the original site); or

o before important events occurred at the site or adjacent
to it; e.g., man-made events like construction or
environmental remediation, or natural events like floods,
droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering
report whose reliability may have been affected by the passage of time,
because of factors like changed subsurface conditions; new or modified
codes, standards, or regulations; or new techniques or tools. If your
geotechnical engineer has not indicated an “apply-by” date on the report,
ask what it should be, and, in general, if you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying it. A minor amount of additional testing or
analysis - if any is required at all - could prevent major problems.

Most of the “Findings” Related in This Report Are
Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface through various sampling and testing procedures.
Geotechnical engineers can observe actual subsurface conditions only at
those specific locations where sampling and testing were performed. The
data derived from that sampling and testing were reviewed by your
geotechnical engineer, who then applied professional judgment to
form opinions about subsurface conditions throughout the site. Actual
sitewide-subsurface conditions may differ — maybe significantly - from
those indicated in this report. Confront that risk by retaining your
geotechnical engineer to serve on the design team from project start to
project finish, so the individual can provide informed guidance quickly,
whenever needed.
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This Report’s Recommendations Are perform their own studies if they want to, and be sure to allow enough

Confirmation-Dependent time to permit them to do so. Only then might you be in a position

The recommendations included in this report — including any options to give constructors the information available to you, while requiring
or alternatives - are confirmation-dependent. In other words, they are them to at least share some of the financial responsibilities stemming
not final, because the geotechnical engineer who developed them relied ~ from unanticipated conditions. Conducting prebid and preconstruction
heavily on judgment and opinion to do so. Your geotechnical engineer conferences can also be valuable in this respect.

can finalize the recommendations only after observing actual subsurface

conditions revealed during construction. If through observation your Read Responsibility Provisions Closely

geotechnical engineer confirms that the conditions assumed to exist Some client representatives, design professionals, and cong

actually do exist, the recommendations can be relied upon, assuming not realize that geotechnical engineering is far less exac

no other changes have occurred. The geotechnical engineer who prepared  engineering disciplines. That lack of understanding has nus

this report cannot assume responsibility or liability for confirmation- unrealistic expectations that have resulted in dis

dependent recommendations if you fail to retain that engineer to perform cost overruns, claims, and disputes. To confront th

construction observation. engineers commonly include explanatory provisions 1
Sometimes labeled “limitations,” many o

This Report Could Be Misinterpreted where geotechnical engineers’ respon i

Other design professionals’ misinterpretation of geotechnical- others recognize their own respon

engineering reports has resulted in costly problems. Confront that risk provisions closely. Ask questions.

by having your geotechnical engineer serve as a full-time member of the ~ respond fully and frankly.

design team, to:

«  confer with other design-team members, Geoenvironmental Concerns A

o help develop specifications, The personnel, equipment, and techniques

o review pertinent elements of other design professionals’ environmental st a “phase-one” or “pRN@§€-two” environmental
plans and specifications, and site assessme i cantly from those used to perform

o beon hand quickly whenever geotechnical-engineering a geotechnig udy. For that reason, a geotechnical-
guidance is needed. i usually relate any environmental findings,

You should also confront the risk of constructors misinterpreting this e ¢ tanks or regulated contaminants.
report. Do so by retaining your geotechnical engineer to participate in i ace environmental problems have led to project
prebid and preconstruction conferences and to perform construction 0 & et obtained your own environmental
observation. :

eneral ri¥le, do not rely on an environmental report
prepared for a Wilferent client, site, or project, or that is more than six

months old.

Give Constructors a Complete Report and Guidancg
Some owners and design professionals mistakenly believe the

on and Mold

While your geotechnical engineer may have addressed groundwater,

or appendices, with your contract documents, but be water infiltration, or similar issues in this report, none of the engineer’s
conspicuously that you've included the material for infor services were designed, conducted, or intended to prevent uncontrolled
purposes only. To avoid misunderstanding, you may also w: migration of moisture - including water vapor - from the soil through
that “informational purposes” means building slabs and walls and into the building interior, where it can

on the interpretations, opinions, co, cause mold growth and material-performance deficiencies. Accordingly,
proper implementation of the geotechnical engineer’s recommendations

times, locations, and depths/ . i will not of itself be sufficient to prevent moisture infiltration. Confront
constructors know they ma; the risk of moisture infiltration by including building-envelope or mold
including options selected from the repo from the design specialists on the design team. Geotechnical engineers are not building-
drawings and specificati that they may envelope or mold specialists.

GEOPROFESSIONAL
BUSINESS
A WA ASSOCIATION

Telephone: 301/565-2733
e-mail: info@geoprofessional.org  www.geoprofessional.org

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any
kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent
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