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GEOTECHNICAL ENGINEERING INVESTIGATION 

PROPOSED ACADEMIC AND ATHLETIC DEVELOPMENT 

4141 WHITSETT AVENUE 

STUDIO CITY, CALIFORNIA 

 

 

INTRODUCTION 

 

This report presents the results of the geotechnical engineering investigation performed on the 

subject site. The purpose of this investigation was to identify the distribution and engineering 

properties of the earth materials underlying the site, and to provide geotechnical 

recommendations for the design of the proposed development. 

 

This investigation included excavation of five exploratory borings and four Cone Penetration 

Test soundings (CPT’s), collection of representative samples, laboratory testing, engineering 

analysis, review of published geologic data, review of available geotechnical engineering 

information and the preparation of this report.  The exploratory excavation locations are shown 

on the enclosed Site Plan.  The results of the exploration and the laboratory testing are presented 

in the Appendix of this report. 

 

This office had previously performed geotechnical investigations at the subject site, as part of 

previously proposed developments. A total of twenty-two exploratory excavations were 

performed in 2000, 2007 and 2016, as part of these previous investigations. Information obtained 

from these previous exploratory excavations has been considered in the preparation of this 

report. The location of these previous exploratory excavations is shown in the enclosed Site Plan; 

logs of the previous excavations may be found in the Appendix of this report. 
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PROPOSED DEVELOPMENT 

 

Information concerning the proposed development was furnished by the client. In addition, the 

Entitlement Application Project Design Package, dated March 5, 2019, was reviewed for the 

preparation of this investigation. 

 

The proposed development consists of the construction of a gymnasium, an underground parking 

garage to be overlain by athletic fields, an underground water storage tank to be overlain by 

tennis courts, and a swimming pool complex. In addition to the proposed structures, 

miscellaneous spectator bleachers, walkways and athletic fields, are also being proposed. 

 

The majority of the proposed gymnasium structure will be serviced by a subterranean basement, 

while the rest of this structure will be built at-grade. The finished floor elevation of the proposed 

basement will be elevation 609 feet. Similarly, the finished floor elevation of the subterranean 

parking garage will also be elevation 609 feet. The bottom of the proposed underground water 

storage tank is expected to extend to elevation 610 feet. The bottom of the proposed pool is 

expected to extend to elevation 614 feet. The enclosed Site Plan and Cross Section A-A’ and B-

B’ show the anticipated location, alignment, and depth of the proposed development. 

 

It is anticipated that grading will consist of excavations to depths ranging between 15 and 24 feet 

for construction of the proposed subterranean basement and parking level, underground water 

storage tank, foundation elements, and for the recommended removal and recompaction.  

 

Any changes in the design of the project or location of any structure, as outlined in this report, 

should be reviewed by this office.  The recommendations contained in this report should not be 

considered valid until reviewed and modified or reaffirmed, in writing, subsequent to such 

review. 
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The liquefaction analyses indicate that factors of safety against liquefaction are below 1.3 for 

some of the soil layers and/or lenses encountered in borings B7, B8, B9, B10 and B11.  These 

potentially liquefiable layers occur from 0 to 20 feet, and 27½ to 50 feet.  The factor of safety 

against liquefaction is defined as the ratio of the cyclic stress ratio to cause liquefaction to the 

earthquake-induced cyclic stress ratio. Therefore, the liquefaction analyses indicate these soil 

layers and/or lenses may liquefy in the event of an earthquake on a local or regional fault.  

 

The liquefaction analyses are based on SPT data and in-situ samples collected every 5 feet.  

Therefore, the liquefaction potential of soils between sample points is not well defined.  Cone 

Penetration Testing (CPT) provides a continuous profiling of the underlying earth materials 

based on correlations between cone tip resistance and friction ratio.  Liquefaction analyses based 

on the three CPTs are discussed in the following section. 

 

Cone Penetration Test (CPT) – Liquefaction Analysis 

 

CPT data were analyzed utilizing the liquefaction assessment software CLiq v.2.0.0.6.92 

(Geologismiki, 2006). The analyses are based on published articles by (Robertson and Wride, 

1998) and (Youd et al. 2001). The program estimates the grain characteristics directly from the 

CPT data and incorporates the interpreted results into an evaluation of their resistance to cyclic 

loading.   

 

The liquefaction analyses of the CPTs indicate some of the soil layers and/or lenses at varying 

depths below the ground surface would be susceptible to liquefaction. Based on the analyses, the 

potentially liquefiable soils occur throughout the soil column. The shallowest potentially 

liquefiable soils would occur at a depth just below the ground surface, while the deepest 

encountered at a depth of approximately 65 feet. The potentially liquefiable layers and/or lenses 

are between approximately a few inches and 3 feet in thickness. It is noted the basement 

excavation is considered in the CPT liquefaction analyses. Therefore, shallower liquefiable 

layers and/or lenses may exist. 
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The liquefaction analyses indicate relative thicknesses of liquefiable to non-liquefiable soils that 

are within the bounds where surface manifestations have been observed during past earthquakes.  

According to (Boulanger and Idriss, 2008), “damage from liquefaction is seldom, however, due 

to sand boils themselves, but rather due to the loss of strength and stiffness in the soils that have 

liquefied and the associated ground deformations that ensue.” 

 

The potentially liquefiable soils below the site occur in layers and/or lenses that are not laterally 

extensive throughout the site.  Provided the recommendations presented herein are implemented 

during design and construction of the proposed structure, the potential for surface manifestations 

of liquefaction affecting the proposed structure is considered to be low. 

 

Lateral Spreading 

 

Lateral spreading is the most pervasive type of liquefaction-induced ground failure. During 

lateral spread, blocks of mostly intact, surficial soil displace downslope or towards a free face 

along a shear zone that has formed within the liquefied sediment.  According to the procedure 

provided by Bartlett, Hansen, and Youd, “Revised Multilinear Regression Equations for 

Prediction of Lateral Spread Displacement”, ASCE, Journal of Geotechnical Engineering, Vol. 

128, No. 12, December 2002, when the saturated cohesionless sediments with (N1)60 > 15, 

significant displacement is not likely for M < 8 earthquakes. 

 

The saturated cohesionless sediments underlying the site have corrected (N1)60 value greater than 

15. According to the USGS Probabilistic Seismic Hazard Deaggregation program (USGS, 2008), 

the modal predominant earthquake magnitude (MW) for the site is 6.9. In addition, the potentially 

liquefiable layer consists of a stratified layer, which is not expected to be continuous throughout 

the site.  Therefore, the potential for lateral spread is considered to be remote for the subject site. 
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Tsunamis, Seiches and Flooding 

 

Tsunamis are large ocean waves generated by sudden water displacement caused by a submarine 

earthquake, landslide, or volcanic eruption.  The site is high enough and far enough from the 

ocean to preclude being prone to hazards of a tsunami. 

 

Seiches are oscillations generated in enclosed bodies of water which can be caused by ground 

shaking associated with an earthquake. Review of the County of Los Angeles Flood and 

Inundation Hazards Map, Leighton (1990), indicates the site lies within mapped inundation 

boundaries due to a seiche or a breached upgradient reservoir. A determination of whether a 

higher site elevation would remove the site from the potential inundation zones is beyond the 

scope of this investigation. 

 

Landsliding 

 

The probability of seismically-induced landslides occurring on the site is considered to be low 

due to the general lack of elevation difference across or adjacent to the site. 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

Based upon the exploration, laboratory testing, and research, it is the finding of Geotechnologies, 

Inc. that construction of the proposed structures is considered feasible from a geotechnical 

engineering standpoint provided the advice and recommendations presented herein are followed 

and implemented during construction. 

 

During exploration, fill materials were observed to extend up to a depth of 7 feet. The existing 

fill materials are unsuitable for support of new foundations, but may be reused for the 

preparation of a compacted fill pad. Groundwater was observed during exploration to depths 
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ranging between 24½ and 49½ feet below the existing grade. The historically highest 

groundwater level for the site is reported to be at the ground surface.  

 

The proposed structures will be subject to static and seismically induced settlement. Based on the 

enclosed SPT and CPT liquefaction analyses, seismically induced settlement is anticipated from 

the ground surface.  Removal and recompaction of the existing upper soils layer will be required 

to reduce the anticipated settlement to a level which will be tolerable for a mat foundation 

system.  For the at-grade portion of the proposed gymnasium, and also for the pool structure, the 

soils located within the building area shall be removed and recompacted to a minimum depth of 

15 feet below the existing grade. In addition, the compacted fill should extend horizontally 

beyond the edge of the foundation, for a distance equal to the thickness of compacted fill 

installed below the bottom of the foundations. 

 

For the proposed subterranean garage, the subterranean basement below the gymnasium, and for 

the underground stormwater retention tank, the soils located within their building area shall be 

removed and recompacted to a depth of 5 feet below the bottom of the foundations. For these 

subterranean structures, a horizontal over-excavation beyond the edge of the proposed 

foundations is not necessary.  

 

If the soils removal and recompaction recommended above are performed, it is anticipated that 

seismically induced settlement between 0.54 and 2.77 inches could potentially occur as a result 

of liquefaction. Such settlements are typically most damaging when the settlements are 

differential in nature across the length of structures.  Seismically induced differential settlement 

is anticipated to be on the order of 1.39 inches. Additionally, the structures will be subject to 

static settlement. The total static settlement is not expected to exceed ½-inch, while the static 

differential settlement is not expected to exceed ¼-inch. The static and seismically-induced 

settlements are additive. Based on the anticipated settlement, it is recommended that the 

proposed structures be supported on a mat foundation system, bearing in a newly placed 

compacted fill pad.   
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Weather Related Grading Considerations 

 

When rain is forecast all fill that has been spread and awaits compaction shall be properly 

compacted prior to stopping work for the day or prior to stopping due to inclement weather. 

These fills, once compacted, shall have the surface sloped to drain to an area where water can be 

removed. 

 

Temporary drainage devices should be installed to collect and transfer excess water to the street 

in non-erosive drainage devices.  Drainage should not be allowed to pond anywhere on the site, 

and especially not against any foundation or retaining wall.  Drainage should not be allowed to 

flow uncontrolled over any descending slope. 

 

Work may start again, after a period of rainfall, once the site has been reviewed by a 

representative of this office.  Any soils saturated by the rain shall be removed and aerated so that 

the moisture content will fall within three percent of the optimum moisture content. 

 

Surface materials previously compacted before the rain shall be scarified, brought to the proper 

moisture content and recompacted prior to placing additional fill, if considered necessary by a 

representative of this firm. 

 

Geotechnical Observations and Testing During Grading 

 

Geotechnical observations and testing during grading are considered to be a continuation of the 

geotechnical investigation.  It is critical that the geotechnical aspects of the project be reviewed 

by representatives of Geotechnologies, Inc. during the construction process.  Compliance with 

the design concepts, specifications or recommendations during construction requires review by 

this firm during the course of construction.  Any fill which is placed should be observed, tested, 

and verified if used for engineered purposes.  Please advise this office at least twenty-four hours 

prior to any required site visit. 
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For standard crack control maximum expansion joint spacing of 12 feet should not be exceeded. 

Lesser spacings would provide greater crack control. Joints at curves and angle points are 

recommended. Concrete paving should be reinforced with a minimum of #3 steel bars on 24-inch 

centers each way. 

 

The performance of pavement is highly dependent upon providing positive surface drainage 

away from the edges. Ponding of water on or adjacent to pavement can result in saturation of the 

subgrade materials and subsequent pavement distress. If planter islands are planned, the 

perimeter curb should extend a minimum of 12 inches below the bottom of the aggregate base. 

SITE DRAINAGE 

 

Proper surface drainage is critical to the future performance of the project.  Saturation of a soil 

can cause it to lose internal shear strength and increase its compressibility, resulting in a change 

in the designed engineering properties.  Proper site drainage should be maintained at all times. 

 

All site drainage, with the exception of any required to disposed of onsite by stormwater 

regulations, should be collected and transferred to the street in non-erosive drainage devices.  

The proposed structure should be provided with roof drainage.  Discharge from downspouts, roof 

drains and scuppers should not be permitted on unprotected soils within five feet of the building 

perimeter.  Drainage should not be allowed to pond anywhere on the site, and especially not 

against any foundation or retaining wall.  Drainage should not be allowed to flow uncontrolled 

over any descending slope.  Planters which are located within a distance equal to the depth of a 

retaining wall should be sealed to prevent moisture adversely affecting the wall.  Planters which 

are located within five feet of a foundation should be sealed to prevent moisture affecting the 

earth materials supporting the foundation. 
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STORMWATER DISPOSAL 

 

Recently regulatory agencies have been requiring the disposal of a certain amount of stormwater 

generated on a site by infiltration into the site soils.  Increasing the moisture content of a soil can 

cause it to lose internal shear strength and increase its compressibility, resulting in a change in 

the designed engineering properties. This means that any overlying structure, including 

buildings, pavements and concrete flatwork, could sustain damage due to saturation of the 

subgrade soils. Structures serviced by subterranean levels could be adversely impacted by 

stormwater disposal by increasing the design fluid pressures on retaining walls and causing leaks 

in the walls. Proper site drainage is critical to the performance of any structure in the built 

environment.   

 

Groundwater was encountered below the subject site at depths between 24½ and 49½ feet below 

grade. It is the opinion of this firm that this is water is perched on top of the underlying clay soils 

and bedrock, which are relatively impervious layers. On-site filtration of stormwater would acute 

the existing perched water condition. In addition, the native alluvial site soils are prone to 

liquefaction when saturated. Based on these considerations, on-site stormwater infiltration is not 

recommended for the subject site. 

 

Where infiltration of stormwater into the subgrade soils is not advisable, most Building Officials 

have allowed the stormwater to be filtered through soils in planter areas. Once the water has been 

filtered through a planter it may be released into the storm drain system. It is recommended that 

overflow pipes are incorporated into the design of the discharge system in the planters to prevent 

flooding. In addition, the planters shall be sealed and waterproofed to prevent leakage. Please be 

advised that adverse impact to landscaping and periodic maintenance may result due to excessive 

water and contaminants discharged into the planters. 
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It is recommended that the design team (including the structural engineer, waterproofing 

consultant, plumbing engineer, and landscape architect) be consulted in regards to the design and 

construction of filtration systems. 

DESIGN REVIEW 

 

Engineering of the proposed project should not begin until approval of the geotechnical report by 

the Building Official is obtained in writing. Significant changes in the geotechnical 

recommendations may result during the building department review process. 

 

It is recommended that the geotechnical aspects of the project be reviewed by this firm during 

the design process. This review provides assistance to the design team by providing specific 

recommendations for particular cases, as well as review of the proposed construction to evaluate 

whether the intent of the recommendations presented herein are satisfied. 

CONSTRUCTION MONITORING 

 

Geotechnical observations and testing during construction are considered to be a continuation of 

the geotechnical investigation. It is critical that this firm review the geotechnical aspects of the 

project during the construction process. Compliance with the design concepts, specifications or 

recommendations during construction requires review by this firm during the course of 

construction. All foundations should be observed by a representative of this firm prior to placing 

concrete or steel. Any fill which is placed should be observed, tested, and verified if used for 

engineered purposes. Please advise Geotechnologies, Inc. at least twenty-four hours prior to any 

required site visit. 

 

If conditions encountered during construction appear to differ from those disclosed herein, notify 

Geotechnologies, Inc. immediately so the need for modifications may be considered in a timely 

manner. 
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It is the responsibility of the contractor to ensure that all excavations and trenches are properly 

sloped or shored. All temporary excavations should be cut and maintained in accordance with 

applicable OSHA rules and regulations. 

EXCAVATION CHARACTERISTICS 

 

The exploration performed for this investigation is limited to the geotechnical excavations 

described. Direct exploration of the entire site would not be economically feasible. The owner, 

design team and contractor must understand that differing excavation and drilling conditions may 

be encountered based on boulders, gravel, oversize materials, groundwater and many other 

conditions. Fill materials, especially when they were placed without benefit of modern grading 

codes, regularly contain materials which could impede efficient grading and drilling. Southern 

California sedimentary bedrock is known to contain variable layers which reflect differences in 

depositional environment. Such layers may include abundant gravel, cobbles and boulders. 

Similarly bedrock can contain concretions. Concretions are typically lenticular and follow the 

bedding. They are formed by mineral deposits. Concretions can be very hard. Excavation and 

drilling in these areas may require full size equipment and coring capability. The contractor 

should be familiar with the site and the geologic materials in the vicinity. 

CLOSURE AND LIMITATIONS 

 

The purpose of this report is to aid in the design and completion of the described project. 

Implementation of the advice presented in this report is intended to reduce certain risks 

associated with construction projects. The professional opinions and geotechnical advice 

contained in this report are sought because of special skill in engineering and geology and were 

prepared in accordance with generally accepted geotechnical engineering practice. 

Geotechnologies, Inc. has a duty to exercise the ordinary skill and competence of members of the 

engineering profession. Those who hire Geotechnologies, Inc. are not justified in expecting 

infallibility, but can expect reasonable professional care and competence.   
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The scope of the geotechnical services provided did not include any environmental site 

assessment for the presence or absence of organic substances, hazardous/toxic materials in the 

soil, surface water, groundwater, or atmosphere, or the presence of wetlands. 

 

Proper compaction is necessary to reduce settlement of overlying improvements. Some 

settlement of compacted fill should be anticipated. Any utilities supported therein should be 

designed to accept differential settlement. Differential settlement should also be considered at the 

points of entry to the structure. 

 

If corrosion sensitive improvements are planned, it is recommended that a comprehensive 

corrosion study should be commissioned. The study will develop recommendations to avoid 

premature corrosion of buried pipes and concrete structures in direct contact with the soils. 

GEOTECHNICAL TESTING 

 

Classification and Sampling 

 

The soil is continuously logged by a representative of this firm and classified by visual 

examination in accordance with the Unified Soil Classification system. The field classification is 

verified in the laboratory, also in accordance with the Unified Soil Classification System. 

Laboratory classification may include visual examination, Atterberg Limit Tests and grain size 

distribution. The final classification is shown on the excavation logs. 

 

Samples of the geologic materials encountered in the exploratory excavations were collected and 

transported to the laboratory.  Undisturbed samples of soil are obtained at frequent intervals. 

Unless noted on the excavation logs as an SPT sample, samples acquired while utilizing a 

hollow-stem auger drill rig are obtained by driving a thin-walled, California Modified Sampler 

with successive 30-inch drops of a 140-pound hammer. The soil is retained in brass rings of 2.50 

inches outside diameter and 1.00 inch in height.  The central portion of the samples are stored in 
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close fitting, waterproof containers for transportation to the laboratory. Samples noted on the 

excavation logs as SPT samples are obtained in accordance with the most recent revision of 

ASTM D 1586.  Samples are retained for 30 days after the date of the geotechnical report. 

 

Moisture and Density Relationships 

 

The field moisture content and dry unit weight are determined for each of the undisturbed soil 

samples, and the moisture content is determined for SPT samples by the most recent revision of 

ASTM D 4959 or ASTM D 4643.  This information is useful in providing a gross picture of the 

soil consistency between exploration locations and any local variations.  The dry unit weight is 

determined in pounds per cubic foot and shown on the “Excavation Logs”, A-Plates.  The field 

moisture content is determined as a percentage of the dry unit weight. 

 

Direct Shear Testing 

 

Shear tests are performed by the most recent revision of ASTM D 3080 with a strain controlled, 

direct shear machine manufactured by Soil Test, Inc. or a Direct Shear Apparatus manufactured 

by GeoMatic, Inc.  The rate of deformation is approximately 0.025 inches per minute. Each 

sample is sheared under varying confining pressures in order to determine the Mohr-Coulomb 

shear strength parameters of the cohesion intercept and the angle of internal friction.  Samples 

are generally tested in an artificially saturated condition. Depending upon the sample location 

and future site conditions, samples may be tested at field moisture content. The results are 

plotted on the "Shear Test Diagram," B-Plates. 

 

The most recent revision of ASTM 3080 limits the particle size to 10 percent of the diameter of 

the direct shear test specimen. The sheared sample is inspected by the laboratory technician 

running the test. The inspection is performed by splitting the sample along the sheared plane and 

observing the soils exposed on both sides.  Where oversize particles are observed in the shear 

plane, the results are discarded and the test run again with a fresh sample. 
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Consolidation Testing 

 

Settlement predictions of the soil's behavior under load are made on the basis of the 

consolidation tests using the most recent revision of ASTM D 2435. The consolidation apparatus 

is designed to receive a single one-inch high ring. Loads are applied in several increments in a 

geometric progression, and the resulting deformations are recorded at selected time intervals. 

Porous stones are placed in contact with the top and bottom of each specimen to permit addition 

and release of pore fluid. Samples are generally tested at increased moisture content to determine 

the effects of water on the bearing soil. The normal pressure at which the water is added is noted 

on the drawing.  Results are plotted on the "Consolidation Test," C-Plates. 

 

Expansion Index Testing 

 

The expansion tests performed on the remolded samples are in accordance with the Expansion 

Index testing procedures, as described in the most recent revision of ASTM D 4829. The soil 

sample is compacted into a metal ring at a saturation degree of 50 percent. The ring sample is 

then placed in a consolidometer, under a vertical confining pressure of 1 lbf/square inch and 

inundated with distilled water. The deformation of the specimen is recorded for a period of 24 

hour or until the rate of deformation becomes less than 0.0002 inches/hour, whichever occurs 

first. The expansion index, EI, is determined by dividing the difference between final and initial 

height of the ring sample by the initial height, and multiplied by 1,000. Results are presented on 

Plate D of this report. 

 

Laboratory Compaction Characteristics 

 

The maximum dry unit weight and optimum moisture content of a soil are determined by use of 

the most recent revision of ASTM D 1557. A soil at a selected moisture content is placed in five 

layers into a mold of given dimensions, with each layer compacted by 25 blows of a 10 pound 
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hammer dropped from a distance of 18 inches subjecting the soil to a total compactive effort of 

about 56,000 pounds per cubic foot. The resulting dry unit weight is determined. The procedure 

is repeated for a sufficient number of moisture contents to establish a relationship between the 

dry unit weight and the water content of the soil. The data when plotted represent a curvilinear 

relationship known as the compaction curve. The values of optimum moisture content and 

modified maximum dry unit weight are determined from the compaction curve. Results are 

presented on Plate D of this report. 

 

Grain Size Distribution 

 

These tests cover the quantitative determination of the distribution of particle sizes in soils.  

Sieve analysis is used to determine the grain size distribution of the soil larger than the Number 

200 sieve. The most recent revision of ASTM D 422 is used to determine particle sizes smaller 

than the Number 200 sieve. A hydrometer is used to determine the distribution of particle sizes 

by a sedimentation process. The grain size distributions are plotted on the E-Plates presented in 

the Appendix of this report. 

 

Atterberg Limits 

 

Depending on their moisture content, cohesive soils can be solid, plastic, or liquid.  The water 

contents corresponding to the transitions from solid to plastic or plastic to liquid are known as 

the Atterberg Limits.  The transitions are called the plastic limit and liquid limit.  The difference 

between the liquid and plastic limits is known as the plasticity index.  ASTM D 4318 is utilized 

to determine the Atterberg Limits.  The results are shown on the enclosed F-Plates. 
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