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SUMMARY

Presented herein are the results of a Geological, Geophysical and Foundation
Engineering Investigation for proposed design and construction of an array of
six 40-meter diameter antennas for the Pioneer Site, DSS 11, at JPL's Goldstone,

Califomia Tracking Complex.
The geotechnical investigation was conducted in three disciplines:
1) Geological field reconnaissance of the geneial arca of
proposed construction.,
2) Geophysical seismic refraction survey of the localized
area surrounding the six proposed antenna sites, including
shear wave velocity determination,
3) Detailed foundation engineering investigation of each of
the six sites.
During the foundation engineering phase of the project, each of the six antenna
sites was investigated and analyzed as a separate individual foundation problem.
For simplicity of design the results from the -ix separate analyses were combined,
where possible, into a single set of recommendations applicable to more than one

antenna site,

The geological and geotechnical investigations indicate that the six sites selected
are relatively free from geologic hazards which would inhibit the proposed con-

struction or future antenna operations,
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Data obtained from the shear wave velocity determination, coupled with labora-
tory test results, provided information for evaluating the response of the structure~

soil system to dynamic loading.

Our investigation revealed that the existing soil foundation conditions at the
proposed antenna sites 1 through 3 are of considerably lower quality than those
encountered at proposed sites 4 through 6. Utilization of the original JPL design
criteria limitations of 0,25 inch maximum total settlement and 0.125 inch maximum
differential settiement indicates that sites 1 through 3 would require foundations of
greater depth and width than at the other three sites. In order to reduce the po-
tential for maximum settlement at these sites, analyses were made concerning the
use of both cast~in~place friction piles and the removal and recompaction of the

upper soils. The latter proposed corrective method appears to be more feasible.

Because o.f the massive footings obtained based on the 1/4 inch settlement criteria
at sites 1 through 3 JPL later indicated that total settlement is not the governing
criterion for design, as long as an 0.125 inch maximum differential settlement

(as stated above) is not exceeded. Using this information, our analyses indicate
that the foundations at sites 1 and 3 could be constructed to the some design as
sites 4 through 6. Site 2 would require a slightly wider foundation in order to

keep within the required tolerances.
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In summary, the required foundations for sites 1, 3, 4, 5, and é must be founded
at a depth of 5 feet below finishad grade, and must be 5 feet in width. At site 2,

the depth of penetration must be 5 feet, but the width must be 8 feet.

Because of a sensitivity of site soils to hydroconsolidation it is important to provide
positive site drainage, 1o limit on-site irrigation, and to carry sewage effluent to o

reasonable distance from any of the antenna sites.

AUTHORIZATION

- — ———— —— —— — . —— o

This investigation and report were authorized under Jet Propulsion Laboratory (JPL)
Contract No. 955295, dated November 22, 1978, All work under this contract
has been performed under the technical cognizance of Mr, A. A. Riewe, Project

Engineer, of the Jet Propulsion Laboratory,
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SCOPE OF INVESTIGATION

The geotechnical investigation for the proposed array of six antennas was made in
accordance with the "Statement of Work (Doc. Control No. 355-SW-714) for
Geological and Geophysical Studies and a Foundation Investigation, DSS 11,
Goldstone, Califomia", dated September 1, 1978, as modified in a meeting
among Messrs A, A, Riewe, Bert Sweetser, and R, M, Reid, of JPL, and S. S.
Neblett and L. S. Deutsch, of Pacific Soils Engineering, Inc. on October 31,

1978,

The investigation was made up of the following phases: geophysical analysis;
geological reconnaissance; foundation investigation; shear wave velocity determi-

nation; laboratory testing; and engineering analyses.

The geophysical analysis involved refraction lines through each of the sites.

Methods used and results obtained are presented in Appendix A.

The shear wave velocity determination was made in a borehole at site 3, The
determination used a method developed by Mr, Edwin Browne, our consulting
geophysicist, Results obtained from this phase were used in engineering analyses
to determine dynamic responses. The report on this phase of our investigation is

in Appendix B,
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Eighteen test borings, three at each antenna site, were drilled to depths ranging
from 30 to 51 feet, The predominant material encountered in the borings was a
gravelly, silty sand containing various amounts of cobble-sized rocks. Relatively
undisturbed samples were taken at frequent depth intervals in each of the borings.
These and bulk samples were taken to our laboratory for testing. Test procedures
are described in Appendix D; the results were used to determine soil reactions to
the proposed ioadings. The Logs of Borings (Appendix C, Plates A-1 through A-53)
contain not only the field classification and a graphical representation of materials

encountered, but also present a portion of the laboratory test data.

Engineering analyses were completed in order to formulate conclusions and recom-
mendations for foundation depths and widths, anticipated total and differential
settlement under dead- and live-load application, excavation, construction and

backfilling methods and site paving recommendations.

The geological reconnaissance made for this investigation is essentially an elabora-
tion of that which was performed for our 1974 reports. The previously cbtained data
has been combined with additional information for our latest evaluation of site

geological conditions,
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v,

DETAILED DISCUSSION

A,

CONSTRUCTION SITE

1.

General Site Characteristics

The proposed array of six 40-meter diameter antennas is to be located
at the Pioneer Site within the Goldstone complex. The area consists

of a northerly-draining, relatively flat basin which contains the exist-
ing 26-meter diameter Pioneer Antenna and service buildings. The basin
is approximately 1 mile long and 0.5 mile wide; it drains to an existing
playa at the north end. Gradients within the areas of proposed con-
struction vary somewhat to an estimated maximum of seven to eight
percent in the vicinity of site 4, On-site vegetation is relatively

sparse, consisting of low-growing Califomia high desert plants.

The six proposed antenna sites are located within an area which has
approximate dimensions of 1400 feet in the north-south direction and
1600 feet in the east-west direction. The approximate distances be-
tween adjacent antennas range from 625 feet to 950 feet. The selected
locations are all outside of anticipated zones of influence of known

fault traces.

PACIFIC BOILS ENGINEERING, INC,
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Geology and Geophysics

a) Geology

Geological features of these sites and the surrounding area,
extending roughly a mile in all directions, were investigated
during the 1974 study. In the current investigation only the
area shown on Piote 1 was considered, inasmuch as geological

background data on the region are assumed to be ade quate.,

The bulk of the study area is covered by alluvial sediments,
hence the only bedrock outcrops are on the fringes., All such
exposures are volcanic. Tertiary dark andesite, the major type,
is a dark gray to black, blocky, and essentially unweathered.
Undoubtedly this formation underlies the alluvium=covered sites
and has engineering choracteristics which are favorable for the

proposed use .

Rock clossified as Tertiary tuff, a medium gray pyroclastic rock
displaying poor bedding, occurs as a small areq in the northeast
corner of the mapped terrain, It is of limited extent, so it

probobly has rio influence on the geologic suitability of the sites.

PACIFIC 80ILB ENGINEERING, INC,
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Iv. A. 2. a) Alluvium exposed at the surface consists of unconsolidated,
locally derived debris containirg blocks large enough to inter~

feie with drilling.

Geophysical evidence, reported in the 1974 study, indicates a
denser, more consolidated (perhaps slightly cemented) older
alluvium underlying the surficial sediments. However, borings
did not confimm this, probei:ly because they were not deep

enough,

No additional geological strictural data were acquired durirg

the current investigation. Regional study and local geophysical
work delineated faults cutting bedrock, and locally older olluvium,
near the sites. The most distinct, and probably most important, of
these faults, the Pioneer Fault, strikes north-south, cutting the
older alluvium but not the younger sediments. It is our opinion,
expressed in the 1974 report (p. 29) that this faulting will not

be hazardous in terms of surface rupture, ground acceleration,

or ground shaking. A set-back of 100 feet from the vertical
projection of the bedrock/alluvium contact of the fault is recom-

mended.,
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No zones which are saturated with ground water (below water
table) were found in the borings or suggested by geophysical
data. Hence the water table is believed to be too deep to be

of concem regarding damage from liquefaction, settlement, etc.

Geophysics Field work

A network of five basic lines was devised in order to augment
previous seismic studies by this firm to complete geophysical
coverage within the confines of the new antenna array. The
pattern consisted of two N =S lines, two lines striking roughly
N15W, and one E-W crosstie between antenna sites 5 and 6.
The line lengths are based on increments of 400 feet, the longest

is 1600 feet.

The antenna network was located and staked by members of the
JPL supervisory group for the project. Each antenna location had
at least one seismic line passing through its location so that all
lines could be precisely tied together without undue effort. The
areal layout of the network of seismic lines, including location

of the shot points is shown on Plate 1,

PACIFIC S80OILS ENGINEERING, INC,
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IV. A. 2. b) An SIE P-T 100 (Southwest Instrument Engineering) seismic
system was utilized. Line spreads of 400 feet were used,
with a geophone spacing of 20 feet. Data was obtained in
both directions along each array by shifting the instrument
and shot point from one end to the other. Energy from these
shots was received at the geophones in the array; the output of
each geophone was recorded on a separate channel of the re-
cording unit. The time of explosion, termed time break, is also
recorded on one channe! as a reference to calculate travel times
to each geophone. Primacord (50 grain) is the explosive charge
that was employed. Variable lengths of up to 25 feet were used
(depending on specific line requirements) to provide an energy
source. Each charge waos placed in a pit at an average depth of

2 feet. Shots were made at intervals of 200 feet.

Communications and remote=shot-point cables were necessary
because the shot distances were up to 1200 feet long. A total

of 4,800 feet of seismic line was evaluated.

1) Operationai Considerations

The wave energy received os first arrivals at the geophones

decreases in strength with respect to distance traveled.

~ .
4 -
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IV. A. 2. b) 1) Compensation for this can be made by increasing the size
of the explosive charge (by increasing the length of the
primacord). Extraneous noise recorded on the channel
during the shot can increase the problem of recognizing
reduced first-arrival signals. Noise can be caused by the
instrument, by motion of personnel during shooting, by the
wind, by equipment vibration, and by nearby electrical
lines. A full shutdown of the Pioneer Station was not
possible during the survey. In effect, partial shutdown
was obtained by performing the seismic operations during
non-tracking periods during this investigation. Noise was
not a critical foctor in limiting data collection; the data

collection proved to be excellent,

c) Data Analysis

1) Introduction
The seismic refraction survey consisted of introducing energy
into the subsurface by exploding charges of primacord at the
end of a linear array of gephones and sequentially recording

the arrival of energy at ecch geophone as the wave front

PACIFIC S80ILS ENGINEERING, INC.
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expands downward and outward, away from the shot point.

In this investigation there is no interest in the wave form
(com.pression , shear, or Rayleigh) the energy takes, or in

the reflected energy. Analysis is restricted to direct arrivals
traveling through the surface medium, and to arrivals refracted
along deeper horizons. The relationship of interest on the re-
cordings is the time of arrival of direct or refracted energy,
which is plotted against distance in diagrams known as T-D
(time—distance) curves (see Appendix A). The slopes of these
curves represent the aopparent velocities in certain materials
underlying those phones. If the subsurface materials are
assumed to be horizontal beds which increase in density with
depth and have no lateral inhomogeneities, the recorded
velocities would be the true velocities of the various horizons.
This type of situation is not common, so interpretative approxi=

mations and corrections are required.

T-D Curves
Of the multiplicity of paths the wave energy from a shot point
can take to arrive at a given geophone, the first perturbation

in the recorded traces represents the fastest path. This first

PACIFIC 80ILB ENGINEERING, INC.
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lv. A. 2.

c) 2) arrival energy may have traveled directly to the geophone
through the surface layer, or (depending on the distance of
the geophone from the shot point) it may represent a com=
posite of refracted paths through one or more subsurface
layers. The direct arrival energy (traveling through the
surface layer) reaches the first geophones in the array almost
immediately following the shot. As the shot energy progresses
down the array, a point is reached at which energy following
a composite ray path travels the fastest. Such a composite
path may consist of a downward-refracted ray path which
passes through the surface material, a critically refracted ray
path along the first velocity horizon, and an upward-refracted
ray path to the array. On the T-D curve, a sharp change in
slope denotes a change in velocity. At greater distances from
the shot point (depending on the length of the line ond the
depth of the various refracting horizons) these changes in
velocity are repeated. Because velocity is assumed to increase
with depth, the geophones most distant from the shot point read
the highest velocities, and see the deep:st horizon. By ex~

tending the line length we obtain deeper information.
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Reduction Technique

Data from each line (or composite lines) were plotted on
individual T-D curves. In order to produce a subsurface
profile of the various velocity horizons (see Appendix A),
depths were calculated on both directions of shooting, using
variations of the Barthelmes and Wyrobecks procedures
(references 2 and 3). These depths were offset laterally,

as determined by the appropriate procedure, and were then
plotted under the T-D curve. A graphical method was used
to determine the best fit of a surface through the two sets of
points, one set from the forward shot and one from the reverse
shot of each line. Time checks were made along the various
ray paths fixed by the locus of velocity horizons (as drawn),
the relative position of the geophones and the shot point,
and the anomalies within the slope of the T-D curves. These
horizons were then shifted to assure that the time traveled
along these paths matched the velocities and distances

associated with the ray paths.

Refraction Phenomena

Because of the path wave energy must take to be critically

PACIFIC S80ILS ENGINEERING, INC.
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IV. A, 2, c) 4) refracted along subsurface velocity interfaces, the point at
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which the critically refracted wave energy enters or leaves
the interface is not directly below either the shot point or
the receiver, The basic formulas to calculate the amount of
displacement are derivable from Snell's law. This phenomena
creates a shadow zone (adjacent to the shot point and the

last geophone receivers) that is as large as several hundred
feet for the deepest velocity horizon. Thus an array (or line)
could be 1,600 feet in length, but the deepest veloc**y hori-
zon may be detectable for only the middle portion, even
using both forward and reverse shooting. Therefore, where
different lines intersect there may be velocity horizon match=
ing problems. Also discontinuities may exist in the shadow
zone, and may not be recorded, although they appear in the
middle of an adjacent line. The profiles derived from the
data on this survey clearly illustrate this shadow effect
because the deepest high-velocity horizons never extend to

either end of the lines.

Another concept which is important to bear in mind when

analyzing such data for discontinuities is the scale of the

PACIFIC 80OIL8 ENGINEERING, INC.
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feature with respect to the resolution capability of the
array. Excluding a numk sr of other pertinent parameters,
the closer the geophones are to one another, the better
able the system is to resolve small time discrepancies
which might represent minor faults. Typically, with a 100
foot geophane spacing the interpreter is not able to discem
small features which have only a few milliseconds delay.
With closer geophone spacing (hence more data points over
the same interval) such features may be resolved as faults

or other anomalous phenomena.

Many of the T-D curves show quite different velocities on
forward and reverse shots over a region which, it would seem,
should have the same velocity. A major reason for this dif-
ference is that dipping velozity horizons are involved. The
apparent velocity recorded when the shot is directed up-dip
is faster because the initial path through the low velocity
material is longer, Conversely, when shooting down=dip

the apparent velocity recorded is slower than it seems it
should be, because of a shorter initial path through lower
velocity material. The dip of a horizon con be calculated

- - . . -

from the two opparent velocities for the same horizon,

PACIFIC S80OILS8 ENOINEERING, INC.
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Various criteria were used to identify anomalies in the slopes
of the T-D curves. Features on the order of a few milliseconds
were ascribed to singular characteristics of the travel path,

rc ner than fo indicating small faults. If a feature or anomaly
was found within the shallow horizon, but not within deeper
horizons, it was not labeled a fault, Additionally, it was
required that features be observable in both opposite-directed
shootings of the lines, i.e., the travel path of the energy must
be affected in traveling both directions. The sense of dis-
plocement (whether up or down) was taken to match. This

means that if a fault should intersect two parallel seismic lines,

that it should also displace both lines in the same sense. A
strike slip fault can shift a velocity horizon so that apparent
vertical separation at two different locations might have the
opposite vertical sense of apparent displacement, It is
assumed that this situation does not exist in the basin, thus
faults are placed only where the sense of vertical displacement

correlates.

The best- discriminated faults were assumed to be where two

. - .
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IV. A, 2, ¢) 5) broken different velocity horizons were recorded in the same

location by both the longer shots and the shorter refraction
lines.. This occurs typically with more recent faults. Some of
the faults were found to cut only the deepest high velocity
horizons. Small anomalies in the T-D curves were used only
where dictated by the overall geometry to align with either

a firmly discriminated fault or a series of minor ones. It is
our opinion that the major structural features within the sur=
veyed area have been previously identified in the geophysical
report of January 2, 1974, by this fim. Data obtained during

the current investigation clearly supnorts this premise.

6) Interlensing Velocity Horizons

In some of the profiles derived from the survey the deep
velocity horizons do not necessarily have the same values
on the forward and reverse shots of  given line. In cases
where this occurs an apparent interfingering of lenses of
differing density alluvium probably exi-ts, To determine
the exact nature of the change (and possible interlensing)

would require a number of odditional overlopping layouts.
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V. A, 2, ¢) 6) This was considered unnecessary, and to have little bearing
on recognition of the major geologic structures underlying
the site. Thus a given low-velocity horizon may have dif-
ferent velocities at either end that are not explained by a
dipping surface, but there was no attempt to show inter-
lensing on the profiles. In some cases a definite pinching
out of a specific horizon is observable, and is defined on the

profiles.

d) Evaluation
Subsurface profiles (Plate 1 and Appendix A) show the various
velocity horizons and structural features interpreted from the
data. Each line is discussed briefly, and the overall geometry of
the various features derived from the lines are discussed separately .,
Each seismic line develops a slightly different character, thus a

certain flexibility must be maintained for correlation between lines.

1) Refraction Line (Site 1)

The westemmost N=S line (1200 feet long) lies west of the
Pioneer access road; it has no apparent structural breaks at

depth. This line indicates site 1 is mantled by a variabie

PACIFIC BOILS ENCINEERING, INC.
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thickness of alluvial material increasing in depth to the
north (toward Goldstone playa). Immediately beneath the
antenna site these surficial deposits attain a velocity of

3830 feet per second, and a depth of approximately 60 feet.

Refraction Line (Site 2)

Line 2 is a short 400-foot line displaying moderately firm
alluvial materials nearly 120 feet thick. Three alluvial
profiles reflect veiocities of 1100feet per second, 3200 feet
per second, and 3850 feet per second as the depth increases
to bedrock. No discordancy was observed in any of these
profiles. Deeper velocity horizons of 6600 feet per second and
10,200 feet per second were transposed from on earlier study

submitted by this firm in December of 1973,

Refraction Line (Sites 3 through 5)

Refraction lines 3 through 5 is 1600 feet long; it strikes
diagonally across the basin at N15W, This profile displays
no major discontinuity in any of the five velocity horizons,
with the exception of a small discordancy 150 feet north of
antenna site 3. This feature appears only on the deep horizon
between the 5300 feet per second and 11,300 feet per second

g e

velocity horizons, The alluvial cover is undulator,, it

PACIFIC B80OILS ENGINEERING, INC.
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appears to be less thick along this section, where it attains
a depth of approximately 70 feet. The seismic profile matches
a typical geomorphic regimen for the basin and range province

of the desert,

Refraction Line (Sites 4 through 6)

Refraction lines 4 through 6 is 1600 feet long; it is 900 feet
east of, and strikes paralle| to, companion lines 3 through 5,
The seismic profile is very similar to lines 3 thraugh 5, de-
Picting no abrupt discontinuily in any horizon, Some inter-
lensing is present. As noted in previous profiles all velocities
throughout the survey area are consistent for alluvial materials,
Variable high velocities (6300 feet per second to 12,000 feet
per second) are present in this section, reflecting seismic

profiles of typical volcanic flow structure,

Refraction Line (Sites 5 through 6 - Crosstie Line)

The east-west crosstie line between antenna sites 5 and 4
indicates that a fault transects the deep 19,000 foot per
second velocity horizon (bedrock) opparently 100 feet east
of site 5, but does not affect the superjacent horizon of

3300 feet per second material (alluvium),
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V.

A.

2.

d) 5) There is a discrepancy between velocity volues and depths
between the intersection of sections 3 through 5 and 5 through
6 which relates to typical sedimentation pattems in the
desert, random channeling and deposition. However, the

deep geometric-geologic seismic relationships are good.

Field Investigation and Subsurface Soils

The subsurface soils exploration was conducted between the 8th and
30th of January, 1979. During this period 18 soil borings were drilled,
utilizing a truck-mounted drill rig equipped with a 24-inch diometer
rotary bucket ouger. At each of the six antenna locations one 50-foot
deep and two 30-foot deep borings werz drilled and sompled, The
borings were located about JPL-placed center stakes at 120-degree
intervals at a 60-foot radius from the stake for antenna sites 1 through
5. Atsite 6 the ontenna center had been moved 50 feet easterly of
the center stake, The borings were thus located about the new antenna
center ot the 120-degree interval and 60-foot radius. The opproximate
location of eoch boring is shown on the occompanying copy of the site

topographic map, Plate 1,

Each boring was logged during the drilling operation, and the soils
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IV. A, 3.  encountered were classified by visual and tactile methods. Soil
classifications are based on the Unified Soils Classification System.
Classification of the native soils encountered in the borings varied
from silty clay to well~-graded sandy gravel with gravelly, silty sand
being the most predominunt soil type. These soils varied from light
tan to medium red-brown in color, and dry to domp in moisture. The
amount of gravel and cobble sized rocks encountered varied from site
to site, and with depth in each boring. In general the gravel and
cobble content increased with depth belov: ground surface. Antenna
sites 4, 5, and 6 contain significantly higher amounts of gravel and
cobbles than the other three sites. With the exception of the near-
surface materials, which were considered loose at all sites, the tight-
ness of the subsuriace soils also varied from site to site. The material
at antenna sites 4, 5, and 6 were yenerally tighter and denser than

at the other three sites.

No unusual seil conditions were found in any of the borings, nor were
ground water or bedrock encountered. The rocky and predominantly
coarse grain characteristics of the native soils coused caving of the

boring side walls to a varying degree in most of the borings.

‘ Where possible, undisturbed somples of the native material were

. .
‘ - . : * ' )
- * - .
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obtained, using a split barrel drive sampler containing 2.5-inch
inside diameter brass rings. Cobbles prevented the recovery of
undisturbed samples at certain locations ¢ as noted on the Log of
Borings (Appendix C). Bulk samples were also collected from each

boring for laboratory testing.

Upon completion of logging and sampling, all borings (with the
exception of Boring No. 3-3 ) were immediately backfilled. Boring
No. 3-3 was covered with plywood for later use in determining the
in situ shear wave velocity. It was later backfilled, following com-

pletion of the shear wave velocity determination.

Logs of test borings riode during the course of the field investigation
are provided on Plates A-1 through A-53. These logs present descrip-
tions of the materials encountered, as well as a partial summary of
laboratory test data. The laboratory data presented in the Logs of
Borings include in situ moisture content, and dry unit weight and shear
strength, The blow counts and hammer weights given in the logs are
those required to drive a Pacific Soils Engineering, Inc. split barrel
drive sampler 12 inches into undisturbed material. Where a full 12
inch penetration was not possible, due to rocks in the soil, the length

of penetration is also given. No attempt has been made to convert
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the blow counts for different hammer weights to those required when
using a standard or uniform hammer weight. This was not done because
of the poor correlation between driving energy and penetration for

large=weight hammers.

For determination of the in situ dynamic properties of the foundation
soils an uphole seismic survey was conducted by Mr, Edwin R. Browne,
Consulting Geophysicist. Boring No. 3-3 was used for the in situ
dynamic festing, as it best represented the foundation soils at all six

antenna sites, while having a minimum amount of caving.

This procedure uses an impact source mounted in the bore hole to

create s ond p seismic waves., Using geophones at the top of the

bore hole, the velocities of both types of waves in the material between
the impact source and the geophones can be determined. By repeating
the test at a regular interval over the entire depth of the boring, a
velocity profile of the foundation soils can be compiled. Using the
theories of elastic wave propagation and the mass density,ﬁ , of the
material, the elastic parameters such as the Shear or Rigidity Modulus,
G, Young's Modulus, E, and Poisson's Ratio, Y ¢ con be obtained

from the velocity profile.
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Mr. Browne's report, containing a method diagrom, seismic wave
velocities, and calculated elastic parameters, is presented in

Appendix B.

The level of shearing strain produced during the tests were very low.
At higher levels of dynamic shearing strain during moderate or large
earthquakes, the modulus values for the same material will generally

be smaller.
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V.

FOUNDATION ANALYSIS

1.  Preliminary Design Parameters

The following preliminary foundation loading and design information,
on which the foundation engineering analysis is based, was fumished
to our office verbally by Mr, B. M. Sweetser on February 5, 1979,
and was confirmed by JPL Interoffice Memo dated February 7, 1979,
The maximum amount of total allowable settlement was subsequently
revised during a telephone conversation between Messrs. Riewe and

Sweetser of JPL and personnel from our office.

Preliminary design information states that each of the proposed 40-meter
diameter antennas will be supported by a square=based steel frame.
Each corner of the frame will be supported by a single 24-inch-diameter
~ wheel riding on a circular steel track. This track will be approximately
2 feet above finished grade. Horizontal forces due to wind and seismic
loading will be resisted by a pintle bearing located at the center of
antenna horizontal rotation, The 10-foot-diameter pintle bearing will

be connected to the 90-foot-diameter ring footing by grade beams.

The estimated dead load from the antenna and frame will be in the
range of 200 kips per wheel (800 kips total). Maximum design vertical

live loading due to wind will be on the order of 95 kips for one wheel,
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with a corresponding unloading on the diagonally opposite wheel.
Maximum design horizontal forces at the pintle bearing will be on

the order of 190 kips for wind loading and 240 kips for seismic loading.

Originally the allowable total settiement due to dead load was given

as 1/4 inch maximum, with a maximum allowable differential settlement
of 1/8 inch across the 90-foot-diameter footing ring. After discussion
with JPL personnel concerning the large size of ring footing that would
be required at sites 1, 2, and 3 because of the stringent total settlement
allowance, it was agreed that the goveming criterion for footing size
design would be the 1/8 inch allowable differential settlement and

that a larger, unspecified, amount of total settlement could be tolerated.

Theoretical Foundation Behavior

a) Settlement Due to Dead Load

As the weight of the antenna and steel frame is added to the
antenna ring footing, the underlying foundation soils will undergo
initial settlement. Due to the large spacing between loading points
on the ring footing and the assumed flexibility of the footing, the
initial settlement is not expected to be uniform around the entire

ring. However, by rotating the antenna structure horizontally
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IV. B. 2. a) around the ring, the foundation soils below the entire ring will

be loaded and allowed to undergo initial settlement. Considering
the generally granular nature of the native soils encountered during
exploration, the initial settlement due to dead load should occur

over a relatively short period of time after the load is applied.

Once the initial settlement has been completed around the entire
footing, the foundation soils will continue to undergo a small
amount of rebound and resettlement with each unloading and

loading caused by the horizontal rotation of the antenna.

As stated under the preliminary design parameters above, the
dead load from the antenna will be evenly distributed among the
four wheels, thus differential settlement from this source between
the four loading points will be negligible, inasmuch as consolida-
tion characteristics at any one site are similar between borings ot

that site.

b) Movement Due to Wind Load

When a lateral wind load is opplied to an antenna superstructure
the resulting forces tend to have a two fold effect on the ring

footing. First, an applied lateral (wind) load will tend to move
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b) the antenna laterally in the direction the load is applied.

Second, when a lateral (wind) load is applied to the antenna
superstructure, the antenna and ring footing will tend to rotate

obout o horizontal axis perpendicular to the direction of rotation.

In the first case, the antenna will tend to move laterally away

from the wind force. This movement is resisted by the soil below
the ring footing and the soil on the downwind side of the footing.
The soil below the footing will resist movement through friction
between the concrete footing and the soil, while the soil on the
down wind side of the footing will develop a passive earth pressure
that acts on the side of the footing to resist movement. The pressure
wiil be developed by the soil inside the ring footing on the wind-
ward half of the footing, as well as the soil outside the ring footing
on the leeward half of the footing. An example is shown on Sheet
1 of Appendix E. In this example the wind direction is from left

to right, thus the antenna tends to move toward the right. The soil
on the inside of the left half of the ring and on the outside of the
right half will develop passive earth pressure to resist the movement.
Also shown is the frictional resistance between the soil and the
bottom of the footing that works with the passive earth pressure to

resist the movement,
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F.

Because the wind force acts on the antenna structure while the
soil resists the lateral movement of the footing, and thus the

two forces are not applied in the same horizontal plane, a net
overturning moment is created. This overturning moment tends
to rotate (tip over) the antenna structure. The effect of the
rotational movement on the footing and foundation soil is that
the vertical stresses beneath a section of the ring footing
increases while the vertical stresses beneath a corresponding
section on the other side of the footing decreases. For instance,
if the wind is from left to right, as indicated on Sheet 1 of
Appendix E, the antenna structure tends to overtum (rotate) in

a clockwise direction. The overturning moment is resisted by an
increase in the vertical stress beneath the right-hand section of
the footing ring. This is accompanied by a corresponding stress
decrease beneath the left-hand side of the footing ring. The soil
subject to the increased stress undergoes additional settlement,
while the soil subjected to the decrease in stresses rebounds. Thus

a differential settlement condition is created.

If the footing ring were truly rigid (without flexing), the increase

and decrease of the vertical stresses would be distributed over the
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entire ring in proportion to the distance from the axis of rotation.
In the case of the flexible footing that is assumed to exist in this
instance, the increase and decrease in vertical stresses depend

on the orientation of the steel frame in relationship to the direction
of the wind load applied to the antenna structure. The assumed
worst case would be where the maximum wind load is applied
diagonally across the square base of the steel frame. In this case
the wind load is resisted by only the wheel diagonally opposite
the comer from which the wind load is applied. The wheel at the
corner from which the wind load is applied experiences stress un=
loading, while the two remaining comers are located on the axis
of rotation and thus have no change in vertical loading. This is

the case shown on Sheet 1 of Appendix E.

Movement Due to Seismic Loading

With the present state of the art of seismic analysis, seismic
loading is generally treated as a static horizontal force applied

at the center of gravity of the structure. The effect on the footing
is similar to that for an equivalent wind loading. That is, the
structure tends to undergo both rotational and lateral movement,

as described in parograph b, above,
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iv. B, 3. Settlement

a) Methods of Analysis
With the present state of the art of soil mechanics and foundation
engineering it is often necessary to make certain simplifying
assumptions and approximations to obtain reasonable solutions.
When such assumptions and approximations are used herein, the
method of analysis selected is considered either to closely approxi-

mate actural field conditions, or to be on the conservative side.

For determining the amount of total initial settlement that could
be expected beneath the ring footing for each antenna, a simple
and conservative method of analysis was used during this investi-
gation. The primary reason for using this method is that it wos
concluded that the relatively moderate vertical loads placed on
the footing by each wheel, coupled wiflh the relatively large
spacing between loading points, would produce a negligible
overlap of influence within the soil from adjacent loading points,
This basic conclusion allows the distribution of stresses, and thus
settlement, below each loading point to be determined indepen-

dently of the stresses produced by adjacent loading points.
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a) Using the basic conclusion described above the vertical stress b

Y

R

distribution and settlement below each wheel was treated as a
point load acting on an equivalent rectangular footing, As
shown on Sheet 2 of Appendix E, the width of the equivalent
footing is the actual width of the ring footing. The length of
the equivalent footing was determined, based on the assumption
that a point load would be dissipated uniformly with depth ot a
slope of 1:1 (45 degrees from horizontal). Within the soils below
the foundation it was assumed that the load would dissipate uni-
formly with depth at a slope of 1/2:1 (approximately 63 degrees

from horizontal) in both directions.

In actuality the stresses produced below each wheel of the antenna
frame will not be evenly distributed in the concrete or in the foun-
dation soils, The actual effective footing size and distribution of
stresses induced upon the soils immediately below the footing
depend upon the rigidity of the ring footing. In oll probability

the actual load will be distributed over a greater portion of the
ring footing than was assumed in the settlement calculations; if so,
the average stress actually induced into the foundation material
will be less than calculated. This, in turn, will produce less

settiement,
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Differential vertical loading due to the rotational effect of

wind loading on the antenna structure produces a small amount
of additional settlement under the loaded wheel or wheels. Under
the wheel (or wheels) that have o decreased load, the soil will
rebound slightly. The rebound will probably be elastic movement,
but the small increase in settlement due to wind loading has also
been treated as an elastic-type deformation. Thus the amount of
expected settlement, as well as rebourd, can be analyzed by
using the theory of elasticity and the Young's Modulus derived
from the consolidation testing. The maximum differential loading
between any two of the legs of the antenna would thus cause the

maximum differential settlement.

Estimates of Settlement

The foundation materials encountered at all six antenna sites
would normally be considered acceptable for conventional
structural developments. However, the extremely small toler-
ances, originally presented, for settlement of the antenna ring
footings due to dead load would reduce antenna sites 1,2,0nd3

to marginal, at best, in regard to settlement. As shown on the
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summary of calculated settlements, Table |, the required footing
size for these three sites is relatively large when initial settle-
ment due to dead load must remain below 1/4 inch. Several
msthods were considered for limiting the total settlement due to
dead load, including preloading of the antenna site, short pile
foundation, and replacement of the in situ native soils immediately

below the footing with compacted fill.

If the allowable total settlement due to dead load must remain at
or near 1/4 inch, the replocement of in situ soil with compacted
fill oppears to be the most feasible method. The foundation soils
immediately below the footing contain the most significant increase
in vertical stresses. By replacing the compressible foundation soils
immediately below the footing with significantly less compressible
compacted fill the amount of total settlement onticipated is greatly
reduced. As shown in Table |, replacing the first 5 feet of <oil
below the ring footing at the three marginal sites reduces the total

settlement by opproximately 30 percent,

Once the initial dead load settlement in the in situ native soils

below the entire ring footing is completed, additional movement
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=f ihe ring footing due to loading and unloading or differential
loading will be very small. Thus, if the estimated differentic!
settlement is the criterion used to determine the size of the ring
footings, the footing size required for antenna sites 1,2, ond3
is greatly reduced. As shown on Table |, only site 2 requires @

slightly larger footing than the minimum recommended footing

size.
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IV. B. 3. «¢) Table!l - Summary of Calculated Se*tlements and
Foundation Recommendations

Estimaied Estimated
Footing Footing Total Differential
Site Depth Width Settlement Settlement
No. (feet) (feet) (inches) (inches)
1 5.0 5.0 0.67 0.05
1* 5.0 5.0 0.46 ) 0.05
1* 10.0 8.0 0.30 0.02
1* 12,0 6.0 0.30 0.02
2 5.0 8.0 0.68 0.1
2+ 5.0 8.0 0.45 0.13
2* 10.0 14.0 0.30 0.06
2* 12,0 12.0 0.27 0.06
3 5.0 5.0 0.64 0.12
3* 5.0 5.0 0.48 Y 0.12
3* 10.0 10.0 0.26 0.05
4 5.0 5.0 0.29 0.05
5 5.0 5.0 0.34 0.04
6 5.0 5.0 0.22 0.05

*Altemate Foundation Size

1/ Based on the assumption that the strata between 5.0 foot and
10.0 foot depth has been over-excavated and replaced with
fill compacted to 95 percent of the laboratory maximum density.
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Bearing Capacity

Bearing capacity for the in situ soils were calculated for each site
using the Terzaghi bearing capacity equation for continuous footings.
The calculated bearing capacity for the minimum=sized footing at
each site was then checked against the bearing capacity required

for the equivaient rectangular footing used in the settlement calevlo-
tions. The lowest factor of safety between the assumed required
bearing capacity and the calculated bearing capacity of the founda-
tion soils is 4.8 for site 6. Calculations for the minimum=sized

footings ot each site are given on Sheets 28 through 33 of Appendix E.

Lateral Resistanc~

For determining the resistance to lateral movement due to wind or
seismic loading, it was assumed that all the lateral loading would be
transmitted from the pintle bearing to the ring footing. No credit
has been given to the ability of the pintle bearing or the grade beam
to resist lateral movement. For determining the frictional resistance
between the soil and the bottom of the footing, it was assumed that
the antenna dead load would be transmitted to the some equivalent

rectangular footing that was used to determine initial dead load
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settlement. Only the weight of the antenna structure was used in
friction calculations. The weight of the footing and the soil has been
neglected. Lateral bearing was determined, using the entire ring
footing for development of passive earth pressure. The minimum factor
of safety for lateral lcading at any of the sites is 9.2 for the maximum
horizontal wind load and 7.3 for the maximum horizontal seismic
loading. Calculations for lateral bearing and friction for the

minimum-sized footing at each site are presented on Sheets 34 through

39 of Appendix E.
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IV. C. GRADING AND PAVING

1.

2'

Cut and Fill Slopes

Although the finished grade is not expected to be significantly
different from the existing grade, some grading is required for
control of surface water, Specific recommendations for control

of water are presented in parograph 2, below. For this grading,
and for any other grading that is required in the vicinity of the
subject antenna sites, it is recommended that all permanent cut or
fill slopes be no steeper than 2-horizontal to 1-vertical. Temporary
excavation cut slopes for construction purposes could not be con-
structed steeper than 1-horizontal to 1-vertical. Vertical cuts

must not be allowed.

Control of Surface Water

The on=site native soils are somewhat sensitive to the addition of
moisture. To minimize the possibility of undesirable conditions
caused by partial saturation or inundation of the foundation materials,
certain protective measures for the control of surface water must be

implemented during the design and construction of the antennas.

As stated above, it is not expected that the finished grade will be

significantly different from the existing grade; final gradients that
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v,

c.

2.

provide positive drainage away from each site are necessary. For
the circular area inside the ring footing final gradients are required
that will drain surface water away from the footing, into a drainage
system. The drainage system should be designed to pick up all of the
surface water inside the ring footing and discharge it outside the
footing. As an additional moisture protection measure, suitable
paving should be provided inside the footing ring and for a minimum

of 50 feet beyond the outside of the footing rings.

The period of October 15 to April 15 is generally considered to be

the rainy season; however, in the high desert rains of short duration
and high intensity are often experienced through the year. Thus,
provisions for control of surface water during construction, should

be provided regardless of the time of year. Asa protective measure,
the area adjacent to the construction area should be graded at all
times to drain away from foundation excavations and/or any temporary
cut slopes. Also, any storm runoff ponding in the foundation excove-

tions should immediately be pumped out.

These ineasures for the control of water are required (and will become

critical during a storm) for two reasons. An increase in the moisture
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content of the foundation soils could lead to substantial increase in

the amount of settlement that will occur when the weight of the antenna
is applied to the ring foundation, Also, an increase in moisture in the
soils (especially saturation) would greatly reduce the stability of

temporary excavation cut slopes.

Compacted Fill and Backfill

Surface areas that are to receive compacted fill must be stripped of
organic material, construction debris, and loose surface soils. The
surface areas must then be thoroughly scarified to a minimum depth of
12 inches, watered or dried to near-optimum moisture content, and
then rolled and compacted to 95 percent of the lcboratory maximum
density, os determined in accordance with ASTM Designation D1557-70

(Methods A or C, 5 layers).

On-site soils may be utilized for compacted fill and backfill, provided
all trash, vegetation, and other deleterious substances are removed prior
to placement. Oversized material in excess of 6 inches maximum
dimension must be broken down or removed and wasted from the site,
Fill material must be placed at or near optimum moisture content in

thin lifts (not to exceed 8 inches in thickness prior to rolling), and

PACIFIC BOILS ENGINEERING, INC.



April 1, 1979
Work Order 200827 Poge 44

mechanically compacted to a minimum of 95 percent of the laboratory
maximum density, as determined in accordance with ASTM Designation
D1557-70 (Methods A or C). There must be no jetting or flooding
allowed, Backfill placed against temporary excavation cut slopes

should be thoroughly benched into the slopes as it is placed.

All of the above site preparation, grading, and earthwork should be
performed under the continuous inspection and testing of a qualified
soils engineer. All fill and backfill should be tested at the time of
placement to ascertain that the required compaction is achieved. The
minimum number of tests performed should be one test per 2 feet of
fill or backfill depth, or per each 500 cubic yards of fill or backfill

placed, whichever is greater.

A soils engineering report should be prepared at the completion of the

required site preparation and earthwork. The report should contain the

basic quality control test data pertaining to the on-site earthwork,

Paving

Asphaltic concrete pavement may be used for paving around each of

the antenna sites that will be subjected to vehicle loading, and for
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service roads connecting the sites, provided the native soils used as
subgrade are properly prepared. Such preparation requires the removal
of all material over 4 inches in maximum dimension, and thorough
preparation of the upper 2 feet of subgrade material by rolling and
compacting to 95 percent of the laboratory maximum density, as

determined by ASTM Designation D1557-70 (Method C, 5 layers).

The minimum thickness of the asphaltic concrete pavement should be

3 inches. This thickness is based on the results of one Califomia
Bearing Ratio test performed on soils typical of the on=site near-surface
material, and an estimate that vehicle troffic will be comparable to

that in a light industrial area.

Underground Fluid Carrying Lines

Special care must be taken in the location and design of subsurface
fluid—carrying lines. Lines should not be closer than 50 feet to an

antenna. Provisions must be made to allow periodic inspection,

Discharge systems for the disposal of sewage effluent must be located

not less than 300 feet from the center of any of the antennas.

Backfill for utility lines that are within the footing ring, or are out-

side the ring, but within o 45-degree plane subtended from the bottom
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IV. €. 5.  of the footing, should be compacted by mechanical means to a minimum
of 95 percent of the laboratory maximum density as determined by ASTM

Designation D1557-70 (Methods A or C).

6. Landscoging

Any plantings must be restricted to native vegetation that can survive

without the need for irrigation.

7. Ease of Excavation

Blasting will not be required for excavation during grading on the
sites. However, the large amount of oversized material present will

require the use of large-sized equipment ("D-8" tractor or larger).

The granular nature of the native soils and presence of oversized
material will require that no vertical cuts be allowed. Thus, forming

of footings will be necessary.
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CONCLUSIONS

The seismic refraction survey exhibited no velocity
distontinuities at Sites 2, 3, 4, and 5. At Site 1
there appears a slight displacement in the apparent
velocity of bedrock at a depth of 60 feet. This is
believed to be erosional. At Site 6 there is a
veiocity inversion. Approximately three feet oI very
low velocity material is sandwiched between two higher
velocity layers. This is typical of a lag deposit and
since it could cause lateral instability should be
thoroughly investigated by the drill.

The shallow shot holes in the vicinity of Sites 4, 5, and

5 could not be drilled with the portable auger. The ne=r
surface soil is a mixture of pebbles ranging to eight inches
in diameter and very fine sand. An Abundance of boulders
and surface caving can be expected during the drilling
program.



INTERPRETIVE RESULTS

The location of lines is shown on the Location Plat, Figure 1.
A summary of the velocities recorded is presented on Figure 2
for quick reference.

Refraction Line, Site 1:

The 'velocity of the weathering veries considerably on this
line, from a low of 800 ft/sec to a high of 1200 ft/sec.

It appears to consist of soft sand and occasicnal thin

layers of gravel. The older alluvium varies from 3450 ft/sec
to 4100 ft/sec and thickens from 20 feet at the south end

of the line to 100 feet at the north. Small deviations

in the time-distance plots are believed to be caused by
changes in the weathering velocity and minor erosional
channels within the velocity layer. & major change is

shown on the 6400 ft/sec apparent velocity plot shot from

~S.P. G. This is also believed to be caused by erosion

since no sharp displacement denoting a fault is recorded

°n the corresponding 7600 ft/sec plot north shot from S.P. C.
The presence of a high velocity horizon is indicated by

a 12,000 ft/sec velocity and a 9600 ft/sec velocity

recorded on the long shots. The data is not sufficient to
directly correlate and plot the horizon but it can be
assumed that a true velocity in excess of 10,000 ft/sec

is present at approxinmately 300 feet beneath Site 1.

Refraction Line, Site 2;:

The 400 foot line shot across Site 2 provided more definitiaon
on the shallow velocity horizons. No significant dis-
continuities were found. The 6600 ft/sec and 10,200 ft/sec
horizons were transposed from a previous survey done in
December, 1973,



INTERPRETIVE RESULTS (Cont.)

Refraction Line, Sites 3 and 5:

No velocity discontinuities were found in the vicinity of
these sites. There appears to be a fault in the high
velocity interface 150 feet north of Site 3, however there
is no evidence that this fault is present in the shallower
horizons.

Refraction Line, Sites 5 and 6:

There is no evidence of faulting in the 3600 or 4425 ft/sec
horizons at Site 5. There is quite a discrepancy in
velocity values and depths between the two sections inter-
'secting at Site 5. This is not unusual in refraction,
especially in relatively cor.fined valleys which has under-
gone flow-type deposition. A feult is indicated 100 feet
east of Site 5 in the high velocity horizon but there is no
8ign of any faulting in the shallower horizons.

At Site 6 we see a velocity discontinuity in the 4250 ft/sec
apparent velocity. This is not a fault and the same
discontinuity is evident on the cross line and will be
discussed separately. There are no discontinuities in the
other velocity horizons.

Refraction Line, Sites 4 and 6;:

Site 4 is clear of faults or discontinuities. Between S.P. E
end S.P, H there are several examples of a shallow velocity
discontinuity caused by a velocity inversion where a layer

. of very low velocity material lies betveen two higher

velocity layers. This is evident on the east-west line also.
Refer to Figure 3 for sample calculations with respect to
this anomaly. The thickness of this "stringer" is probably
two or three feet.
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INTERPRETIVE PROCEDURES
The thickness of the weathering layer can be measured only
at the shot points. This is normally done with the Inter-
~ cept Method. This method is used on Figure 2. In multi-
layer cases the Graphical Method is used {see Figure 4).
When ray paths are constructed from all apparent velocities
the interpreter can tell which apparent velocity in one
direction matches its counterpart in the other direction.
The dip of each horizon segment can be calculated. Time
checks of total travel paths must be made for each layer.
A certain amount of smoothing is done on the final pre-
sentation.

FIELD OPERATIONS

The field crew was mobilized on November 27 1678, and the
field work carried out on November 28, 29, and 30. The
energy sourceused was 50 grain priracord buried at an
average of two feet. Vhere possible a portable auger rig
was used to drill the shot holes. About half the holes,
those on the southeast part of the prospect, had to be

dug by hand as the near surface soil was a fine grained
gsand mixed with loose rock and boulders. Shots were fired
with a SIE blaster and the time break transmitted by a
built-in electronic telephone.

Spreads of 400 feet were used and a geophone separation of
20 feet. Shots were tazken every 200 feet to give good
shallow control. The seismic system was a SIE PT-100

. system. The opefation enjoyed excellent weather with
practically no wind. Data quality was excellent.

A four man crew was used the first day, and a three man
crew thereafter. Besides the instrument and cable

vehicle a utility vehicle was used for shooting and drilling.
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EQUIPMENT
SIE PT-100 Refraction Seismograph w/Filter Unit

. SIE Capacitance Blaster w/Electronic Telephone

Geospace HS-1 Refraction Geophones, 14 HZ
Refraction Cables and Telephone Line

SIE PRO-11 Recording Oscillograph
Portable Shothole Auger Drill

PERSONNEL

Edwin R. Browne

Paul Mairesse

Robert B. Dicken

Patrick F. Fehr



in:t (Typl

o

SHALLOW

DRILLING AREA

DIFFICULT

.

P TTTT

i

' :IOA
R

[ X IRRN]

X ERE X
'

De 1N

FIG

Yo that dade i

(YR



IN Sk

limE

IN FEET

DEPTH

- e e
Th eneen 4 g ba
L1 EE LR 3'

1 i SOUTH !
. i " o G SN S ¢ 4 S eiiea i
| - S
W S50 G A A L ‘
i ! \ | 4
i SITE - |
PR e - et } . ( - ¢ .
' |
1 i o= ' } -
Sonh z ‘ . \I;:
- 4 @, - . - . 4 + -
i v\%\'-‘.”o ' ¥
i . , M. >4 i 2 i 4 . . 4 "
i o g e 1
020 — o e S o i ! R : :
N,
- “4\
e i -
T, e -~
) [ E . %y T . 'i~l
Ta gy 4 o
o .\. L‘ e e . .
“ e
0N — gl = = e T
=i ~ T . —’,‘/ —~
" " ,’.“,.
R NS ¢ T
W e
X, X ‘
010 — my P2 4 S
o W W . oy -
Feiee ot g
~. P, T o P
~ . X xN. -
2 . - . N
,."_.' 4 g - X 3 P g
~ _;‘ ,/. ~. .. . o L
Pl . . '/ -
005 -~ “'*"' \-\-‘ ‘.v "~r‘
”~ - - > - ~
/ e 8 3 il ,
b 4 \. " 2 S ” Q -
Aq R~ » . A . /
s T P L N Tl <
"" E 3 « « ‘) ,"?’,
H /;f &\ > ~ o " ", ’
00 —d¥ e X e - SR Lk = En S PL. e
A C ) C D
R TR T el R o i S Tl e S e BT | T O
e, & s e
"W aw
-— R Sl [
B60U se R
00 ~— e il
— — '.—"-’-"
LI BN
1 y ¥ e —— o S e, Ry =
= ) e e 1o e ———
" AL re
200 e . “
-
| oy of POOR sty
RRORDAE: PAGE BLATIR WO P )

|
USSR SPRESE . P |

= o

e




s e  SR——

S —— e e p————— g ]—_..-_.. S -r——'““ --'-r L T Sk B S KR!
: i ! | ‘

s - con o asmn
P L has e
YRR
2 ‘

'/ 1 | 4% ‘ ' ] : ! { :

‘ LR I - § o el e g e b i e 3 s : -3 ‘ P SR A',- L s b dod L '

+ e - in et ‘ | .,j- ‘ o b . i .
‘ . ! ' H ] ) L 0

1 L.Jd I | } e
o e T s T 3 R R Lt 127 e B 1 1 ST ] t '
] ‘ 1 . -

! ! < b . 3 o e i -
L oo e doem H - ‘. ' [ gl 1 !

[

‘ - - -~ e g & “ ‘ . ! :-*1
1 8 o i L] 4 .
“ e - 3 v ! ! I i'__ " +
- Sesenpporaiindd i P IS T S RV e + b e ~ 3 . e
T ) M T }
1 : - 4 . 4 . - | :
- e s b . -l B S O B N | IS 4. /’—‘"‘ foes p P

]
'
'k.
Y
'
)
.
i
'

I
@
}

'
'

\

\
f
‘.\
'\\
EL

N
\
\
J
b
\
Ni

,\
. .
A\
\
.
\
‘I
$
d
§
.
A\
\
-
A
.
SE

R . o H L i UL IRt e o S S ek * SR R BB EREEE A e ey | LY

E——— ) | . . e e

e ao
i =

e e e e SIERRA MADR

it e i EXPLORATION §

S \
R = 832 ane - el
SLiENT \

L BEENET . - —

: o | PACIFIC SO
! 1t —— T b - - —— - - —
PELEFATE R e TRy 7 . ohE
L SR i SES— R g 3 ) 4 : Sl - Asasane-

REFRACTION

- -

\
|
Hid10

/ 1 Fova Jeec R ot -
/ | 1 Lo : JOBSITE

A / L z PIONEER
-
A i s, Ty o 1 L D s T INTERPRETAT N "-I
4 3 £'¢ Brnne ]
— 200 oo S ~

1o ey




- o - ssmne
S ARERR % Ras s
. A

YU — - -y

———y

 — -
i
H + 4
' i I
-
- — 4
e '
e .20 - LA :
-
4‘./"
ol
.-
015
-
I .
".'
g8
W
.
IV'
o -~ 010
v T -
4 s "
k> P A . z
: ~ -t -
. '/. ‘,. k
.’4' [
,r" -
- ’ .,4 - -,‘J ,l’- - _Aoos
-~ ~ o
- ‘;.:
L .
N A7 N S
<
‘ Ny 7/ A\ :
: s o
e - - — ——— 00

o

e e S ——————————————e n e e —e —-——-——‘
Y, | 2>y Sy el b

s porprie ha ll SIERRA MADRE ,
: e o ST = e R EXPLORATION SERVICES !
| PYEEFRTE I —— il et A _]

— CLUENT

R -
s A Lieabmest=300 TULE

REFRACTION LINE, SITE 1

|
Hid30

i i PACIFIC 5015 ENGINEERING
V
| . - \

rova Jfae e - - PULENC S
: N JonsI'E JO8 N
| . z PIONEER 200827
f ™ i : !
L '._‘ :: . INTERPRE TAT ON BY etk
: 4 - §% Brana | 1060 W8

— 200 b - e et

r : URIGINAL PAGE T,
’ OF POOR QUALITY




v

i i _ 4 |
'

.ﬂ. \
i
e
:‘:ivu L}
[

- e e e g e
.
%

o 1
el
'
)
»
*»
f
-
o
:
!
g -
w
w
-
T
e
wl
(=]
.
'

020~

015

005
-

nn . -

200

et 4

! { ! 1
Reice |
i ! i \ | i i
! ‘ ! | - !
| ! ’ ' L] ‘
. j !
. - + b o's - 3
< ! {
i } . 4
S : ‘
a,‘
el 4 ' ' H
- ' ;
. we : pE 13w’ ‘ i '
" »! | i
- o' |
- —0.10 1 . AR N :
S i o } < | ]
- 1 m '
. .’/ o T
ok ANBH.
Pt {
7 PR a
o .“"l, ': LR )
. - ¥ P !
~ ~ o o e— 005 -
" ~ 'i\ Jr
O?- 2 -~ !
~ - -\.
!-. /
N7 J
g'\' ‘A ‘l :
8 c NOIT BAO0 AMD OFOD VL ES TAREN
3 TRIN FLuNES A8 S Monl 8 g
HRRCTION WRVEY OF 900 1970
- - - wrem—y —{(. 0 r—-—— DU
o N s S - e R A
- CIERRA MADRE
R . , 4 len C
R IR . EXPLORATION SERVICES
v yi Nt : s L
e = FACIFIC SOILS ENGINEERING
e MOKD = ] ARRIY y ; L
~ REFRACTION LINE , SITE 2
e 5 L T aowms Tl ; l " S0 wo
o PIONE ER 200827
; R a - .‘ml‘llﬁlu'uh .nv o ! “ :
‘ | &0 pine. l ABEC e
PP )oo 4 ——
K .
T m G PR .1
~  OF POOR QUALITE
' ! A‘ ‘ “ ; : . | ] v
~”
SRITERIMG PALT BLAPIR NOT FUMNS
P . | e p——




——— o - s - e ——— o Y - A Py e - S p—- g A e g g6~

 RaAe Lt m - I - T S — - v 1 T .!
1 1 ) 1

o . B I S S G Y B A : 85500 s SR S e

! } | - S0y

- - : . .. - . 4 4.5 i . e - oy [

S ; e 5 i }
SNE-3 Tl i Cpll R S : e

PURE NI TSNS ISSK SR WNIN ST SRR |
-yt
—

-+ —d iy e ey = —— i s R ¢ - DUDEE SN BT T e
] ' i
4 - - S * tou . ‘-
H | | ) )
, . & NG L LRt il i bt
' ' . 3 t
- TS R W AR BT e A _— 1l a - ' PR W ¢ -
1 ] i
.
,
. ‘\.\ - g l_\. :
) 3 ) . - -’
| . 0 S gy /'/a\ .
v o ] L
e . - -
- =
01 g 1 e TN &= S
ey .l “og,, ’ = .
! . . S
i s -
.
-
- -
- - . .
..' o T
- L ‘-~
. : .
'\‘/ .
0'0"“ ’ - 5. &
- g I 3 p
- . e -
. 9 r -
2 "= 2t ™, e
4 - 4 i
> o
= . v -~
Bt . - o - - § e
- e VY -4 P » -
b .~ ¥ . : < > .
— Vi - . - o 4
- 005 — - ‘;.’ - . L e " e
\ - * - .
5 -
» -
a0 ) e -~
" « . > - ~
- . - . - P . "‘:‘ i N
~* . L i o - >
y " - > . e L RN < -~
N N Ry TN e B
7/ F / - - E ~
‘ o /
/’] S‘ ‘ > ,n YT VL, -l
bt % £ U

" 00 S - - N— . S S — t RS SR o t — . S S

- x oy =R g B 7T T < ———
-— e = 200
D e -3 s - —— —
— ———
O e . - : .
- SAVOT  se A8 e \
[ g ——
e
-
- -
Z - a3 -
4 -
Y 1 .
-t w
- 9 200 — et 1 - e R i -3
{ - = S
\ ——

' L g RIGINAL PAGE 1<
3 A , gﬁ POOR QUALIT¥ ]




- 208 & anems
R L
T 3N

LT
- y—— - <—'~——~—or.—'.- T — e g —— e e e dmt eyt — e e . o o T T
{ ' . { ) ' |
9 - + z~ . - . » » . 4 '
i SO0YUTH
‘ ' - § - ' . | \
- - t . - ) ’ . . - '
! $iiy ! : |
i A | 5] L SITE-& | . i
! Vo
I b ‘
o - .. — . - - L . S + ———p . . . . e - 1 T
| )
|
’ . + + . , + } 1
| |
i )
- * ‘ | . * —4 - ‘ ! ¢ .
‘ . t | ! ! { ' {
- e ‘ e o Ta——_—, —— PSS + 4 . . by Y
M '
. -
.
._..,‘
g~ o
e
0 i
. e,
.r’ﬂ‘-
@ 5 i
aaianaer P
v R o L
. -
P -~ - : O v 1) o
- -\____" s * S, o
L ' T - Y} -y o
Aseia s
. - o
- .y
. - P P—
il . - . e, ) .
- e -
-~ 7 " 2
= o ~ e
. . “py, b =
. - 2 S >
- L— ~ - .
- . : v .
L . el . e
- P . -
3 ' - - e =
- .- - ® = -
- = ' » - .. !
- N - . .
. . . - » b
ol 8 " ’
)’.'," . el & 5 »e . P¥e
= L g - - =
; L e @&, o . s il ~. ot . -
. E . P 2 - . -, 4
. . " . - » =
-~y - - =
0 - ~ - . ’, 0
‘ ~ - - . =
- ~ - - e
'—/ e, 7\. - . - - pe -
'y ~g_ s . o5 P
. - - . - - J
o L4 ) \ - Q ' - .l -0 - e .
b . - -
. . - . \ - . T 74 3
N ~ 9 - >
w ~ S 4 e
» » ‘
- deameill - - - S = e | SIS p——
}

- o T T - e T R o W e - - "% g
C L e—— e Ndin -
B0 awe i -
———— S — -
2 —— - = - d
———— EE PR T
T— e — — —
e L
pALt e
.
PO e
.
-
.
-
e ——— oL ] -
- am——— - ] :

CRIGINAL PAGE 1= -
OF POOR QUALIT¥

G- gOLDOLT RRAME

e



| i

WY SN JUCEEE PSS U U SR ST .S

. L g o
- N L
- v v L

B -~ < "

r” o

o~ -
F- 7 -

% o :
i R
~ L
27 N
ORI -\:/w' e LV
: i
2
l
.
-— -— T s
— S sl e
|
) o o e
5"‘-"—’ Ty LR r R
.
3
:
;
. o
e -
: <
T

o L -

-
-
o -
08
i
AL s

T

e —————

'
1

l} > | ‘ -
5 |
{

DI 4L
454 2 |
; ]

l‘,”_ 4 . o
1 . .
ST I R - L

—-020

Bl - 015

— 010

K b g
e - D
R
D

'.'\.

- - "‘: no
J

e
S e s

— 400

TN ZEPEES G TERAS

--u'::—w'- 3."
t ; - — :'_-r T—'Y . . T J
Eobs | ¥y i 3
i '
[, 1 .
’ Saifpct: Lo s A
| i ag
A B S S S ST .
! : H :
8 il Fs b i »
L - B3 28 i S0 o M  .c 0]
i { boe 4“4 -0 -2
£
7z
e
'.
£
- e
SIERRA., WADRE
EXPLORATION SERVICES
CLIENY ol M
PACIFIC SQILS ENGINEERING
TR ST P T TP P PO e (112
" REFRACTION LINE, SITE 3-5
T Joes e I N T T
z PIONEER 200827
e T owremrartitof® B0 oane 1
I Bt ood

ORIGINAL PAGE I

‘OF POOR QUALITY

3 BOLDOUT grAME




3N

— .
as wrells & maacan
LTS LAY

"

-

ﬁ.i._..ﬂ.._“ ﬂﬁﬁﬁuuuﬁ.«.u:.hhh —

bR
3 i
- * ..fA i r
! { |
el fa oL 32000 4
i R P e [
i SR S5 3 i T S50
€13 a EoE |
{ ! }
CE e B
it bs ot REE :
T - - TTII.'Y!*.J s
“ o H i i ¢ i
e ..4-...?.0. o _.w
9 { i
b W Eads e IR w H § Y
SEWE A A .
w - 3 " EENY S | 4
~I~ ".Y‘Hr...m Yissy e ' P
) e i 1A ' i
e B e RS S SR
P {173
* - . { <-3 ¢ - ¢ !
3 | WO T P ¥ k]
. I S | w.
1 4 e .
. 14 } & i T Y b ral
_. ; RS B S R B S
e o ot Mo v gy e
i i w i v 1
e o SEREYSATE I
i g , ! Pt
o8 W S TN RO PR |
!
§.: Ve
4 i NOPSIDES" SR SV 4 1
bbbt ) ; ! . !
- bicd . t e i
r
FEI bodd Lot |
: §.3pab P 2|
i (o | .I.im | { ' M
’ 1 ' {
R R e <y B
| { i ! | H
w., ? ] l&. R aa : 4 ..ﬁ 1 :
| AR T e I T R Y
* - R SR s uH,,Y.v, T B
PRI ¥ a Lo R Co s BARE
L S S i B S|
h bosh o eega ) : |
g e B e i relr S
ﬁ o) ke ager 4 £
e S R e |
I b i 14 N i ! § i
w i 5% et M T e s R LB
3L Sy 4 |
ﬁ ’ \ l«. “ . |
: y .r T ._ e ” o B
{ o 55 gt bl ARRAC S T ¥ L
1 4 ¥
4 * i ~ 3 i \ ~
Joigead el qvl.,&‘xl;.. SRR S —" r
i i 1 {
|  ieid WP e ]
4 i } $5 04 !
{ * f ' _
‘ ) I
My
PPty | | ey | .
: , LT
i L

.
b S
i

'
|
+

vE Code I i Saow swdn
—~--
!
}
i
i
i
-

L IR B

4x_...~.<l.. -

=

I
L o
{
)" Soam gaten
|
——ima ] -
-1

1

i FO TS GO
ey SIS e
—- T AR

& un

S

el

:'T]‘L

g W
:
e

3
_t‘.': ;
i e

$ ll‘l

———- -—A-,:ji:...n& fm—
H+<3 _
8 A 3
P i S { =
L= 5.7 508 U AP AR R |
i
P2 )
o
_‘{'_
Pt
~:<-l—-~--s_ R
20w
3

4 3 v., 1 i *
g 3
. X
" ,/
.
{* ; ,/‘.W.M.w
Ol Lo
¢ B
% "
| .\
SO ]
t N
B! N
$ S
o ot
ot 7
! /
RES 85 7/
: ..‘v< i
\ }
| \

P TP

P
IS P
or St
WETETING o Sy
e B
e 5§ L
AT R
0 Sy B

ST e,

~

s - U

w1 L O S —

mo‘h.‘_

B

DA iwws

e e S

ASTO0 e

———— | — -

poOn O(MLITY

RIGINAL_PAGE TS

8
i

&
QHIO aec

—
l —

-
—

PRIGEINNGS 2.5t MATR HOT Fiiags



-

:

AT

TIN s

-~ . - AN s a0

- e
Do abeak v heatee
AR

et g o b g g Ay, T
3 : 1
b oo 3 e PG S S S -
- 3 :
4 e S T ‘ v ¥
} ' .
LT PR a e ot 3 i
i et moeh T 515 At o e
- } ' }
\
$re b 0 CTR e am
i PR LT &
B - B e o 2 Tl e aaune et
‘ 1 4 ;
> - -
- - - a - | S L ee
) \ .
- ' - P R ISR S
+ b
t |

ey e et Y—

3N

Hems o

SN ans

sA3m



PR

S haag's bssten i:"‘

'
—— —,.—....“—-.’——7- —T----q—-—- - . v-—-.-»-,...-.—._:...« by ey & g = ey .]r.--.—~-f—- st g g T - e Swnw SN AL
¥ ' . = i ' . | - |
. . ~iv] .
B} redrpr et T Y + b~ - .‘_l - L 2 s 3 . A 1 3= r.. Ty SRR S .<§,.- | SRR
| : } \ | i i i H
f N i i Al 9 ol BSR o W = - B . .
) R ' ¥ ¢ { I H i
e e s S Sl e e + = o+ dade ‘— - - oy e y SR * e
i 8 0 S A s #x ol .
- T = * ‘-w!-- * Gm————— p . P St A5 g ' W b miin sty s g + » % -
i 2 i 1 HTIRECE Sy o e o 4 L ea 4 A ! : s I .
. LT st b ase ) S ety e N B S e o R S e e B R s iy e SRS 4
Sl ¥ | A 3 ‘ g } i A i i : .
$ % ’ i { { ' e & ' ¢ t
| S St SN R T SRR SR TR L I R £3 (4 SN 73 S SRR T e -I r+ FREPCT SR S A -
: ] ! 1Y ' b - .
n . i . $ ' |
4 dusd. ot S s 5.0 SRR ! PR | Tl s ige oy At - et e -
b i . 0 Y | 4
v b o + e LN s A S5 S :
i ! ' . $
o pott ! & i X . -~
. : i
-q v Py - -~ — - — + - - — —— . - - - -
: —-920
E 3 ' .
‘
.
. —— O's - - - — - - - -

L ey “.,
-
=z
~— m
—
_— s '
~ b 4
v
m
£ 3
- S
\".r:’/
Py X, s
i
4 '
AL & e e el
13 i

SIERRA MADRE
EXPLORATICN SERVICES
ST -

. CLIENT

PACIFIC SOILS ENGINEERNG

SIS L
s TTLE

]
3 ooy g o e 00T ST S :
b 2 REFRACTION LINE , SITE 4-6 l
‘‘‘‘‘‘ —— =il T T J0RsITE e T T T
——t YT T rd PIONEER 200827 |
- e — s+ e e e e et

‘' a1 INTERPRETATION BY, | e

- Bt {. K HT
— 200 : z L
Ta S EQLDOUT FRAME




@) weaas @ Yhas Ny

AR THA

3

P dept
!

m -
Bl
]
a-n
T
b
485
i

et Eap Ay
. )
”.,”.
£
Ak
M
Loy
». e |
Caigd o
BN
,T

1) v

O LR A I G e o

S v L

b s —-
R

|
-
1

————

I

e e T e T e e
' } (o
i v
.
'

R 5% R T

4- .
P led -
i
»vﬁ'fx‘. i .
¢ } i
o ¥ i
i
" 5 5
' .
H i
|
t s A | o) wh ¥
1 1
. T " ol R B ¢
t { ! f L
' 4
| . 1 %
..” » 4 .
h \ ¢ t
. ¥ ottt
: B '
SN, GEEPES Sgay S S N

{- - !
! |
. b
‘.*n . PR |
i n T 1
i B e v
P, LR | .
‘ i '
0, C7RE B
or b
{ L
Peri
oo 3
Vo
«1

“

s s e
RS 7 Y TR

O

A60C sac

BEOC Jse

e

&0

o e et .

el

S,

TI00 aec

1334 NI H1d30

2 L Y T =

‘ dﬁmu'éi‘“"

rr
OF R QU

100
200 —~—

“



e ane .
~

ey g ey e e S et Sy

B L o R - !
[T KA ST :
705 el A 21 L A
o W |
. SR AE .
QT -—— - - - »———T< —- - -
i DS p i ye.
; i
f—- - . - . . 4 -
Fosd - i

: . . ;
3 .__-_‘,-4"
2
- . =
B % A p
ot

D E F -G |
) 4 el
- s B oEE Y.L o
e e e T e e e o

SN e

— -~-—-.—'--—r»--——--~—- TR
| L] ' 4
- -+ <34 ot -4 i
) by
i L Can
. dmsia gl

}
CAx - Y
\ i poed
OEE B A W 5 1% W T RS .57 MRy
g ! e s e G R S SR L
- t_.‘ 2L ! e DAY O 71 ot ) et ety f.3t {
S P A blige- ol ngtiesss K 4, S
o B e Fa1. 8 : !
RO AL St P L e SN, T sl S -

2800

SIERRA MADR
EXPLCRATION

!

b SR

. PACIFIC

¢ R 2T X
4 ‘ I . ! K — —
| | oo S ey oty XS e S ORI P b AT SR L e e
b LR S T S R ) BT T, ; L 834 Gk
. gt 2300 e e T v
Fam o SOSSCC o | -
B DEr il Vo s St T TN /00 Lres [ s !
H - ) —_ .;..
- . ' f -3
™,
. 14 200 "1 v,
; i : by
. { s
7’2’ PN kdlAni ‘ ! g:nlm PAGE ;3 bod
: ! " .w { |
. . | " 4 L-— Wi it
i 1 Y 4 | R U8, :
- - Pt - - R e - . 3

-t by i ——




aqd gy byt

!
H
: —
e
1
| .| x
1
M)
+ ~
R R e
. .
| -~ -
I SRR i
¢
s
i
.
. e
. - AR Ly ‘
L 2800 i ;
- S e T
PR 5
& ol A = A0}~ ~ . - - -
3
«./
-
’
-
-
., :
-~ /"/ vei? 5.

1 ] T o SR A hs i A
i e 0 /_/ 010 =3
- ~— . a4
% i e
U ¢ -
~ ¢ > o 2z, b ]
. - Yol 025 7 ® 2
TN e e o . A o5 - .

AP . - s 1
‘,/ ‘:ﬁ .ﬁ/’ k: o =
P 7 P -
o Py L * %

Sovieed = P02 SR S, I MR ST I oy e
> B R I -, | SIERRA MAORE
R ¥ e, EXPLORATION SERVICES
T ol LY AT T T — Aeor X ’ : CLIENT . LI r e G
oo e = didea et TL PACIFIC SOiLS eusmaim..
i 8 S P A O TR TIRE S A Ear i b T o e s |
: O ' t .18 | REFRACTION LINE , SITE 5-8
: /_./-"'""’ i I = "i’"' e LG T Theig
———— — L L | T T .IO!.TC $ du.‘
ol - - g PIONEER 200827
% a8 WTEmeneTATOM O . | mre |
R N P & fianns W hasa
! ORIGINAL PAGE ; e Do, U :
3 !

SRS W

OFPOORGJ

a7

ks
%

l ’Y’“ gt

L5
t
i



APPENDIX B

SHEAR WAVE VELOCITY DETERMINATIONS
PROPOSED ANTENNA SITE THREE
BORE HOLE 3-3
PIONEER STATION DSS 11

JET PROPULSION LABORATORY
GOLDSTONE, CALIFORNIA

PRI $AGE BLATIR QY FLLML

PACIFIC S8OILS ENGINEERING, INC.




REPORT OF P-WAVE AND S-WAVE DETERMINATIONS, PIONEER

"~ SITE, BORE-HOLE 3-3

‘Prepared For: . .
Pacific Soils Engineering Inc.

1402 W. 240th Street
Harbor City, Ca. 90710

Prepared By:

Edwin R. Browne
Registered Geophysicist :
California Registration GP 620

Pacific Soils Engineering Work Order 200827

Pedbruary 2, 1979

Edwin R. Browne
Consultant Geophysicist




FPIELD OPFRATIZNS

The se! mmic survey to determine P-Vave and S-"ave velocities
at Bore-hole 3-3, Pioneer Site, was uncdertaken on January
01 1979. The temperature was near freezing and the wind
risk.

Recording instrumentation was the same as that used on the
previous refraction study described in the report dated
December 13, 1978.

The downhole energy source is described in the attached
"Yethod Diagram". We wish to thank the personnel of Pacific
Soils, JPL, and Tri-Valley Drilling for their assistance

in handling the downhole equipment.

P & S waves were recorded every two feet from 10 feet to
30 feet. Below this the hole had belled out considerably.

RESULTS

There was a marked break in velocities for both the P and
S Waves at aporoximately 19 feet. The realings at 14 feet
were discarded as the time break for that depth was in error.

The time-distance plots of P-Waves and S-Waves are attached
as are the computed results using an average density of

119 lbs/cu.ft. as supplied by Pacific Soils. These results
were calculated with a slide rule and should be rechecked
with a floating point calculator.
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COMPUTED RESULTS

Average P Wave
Velocity, Ft/Sec.

Average S Wave
Velocity, Ft/Sec.

Averoge Unit Weight, ¥
Ibs/cu. ft.

Poisson's Ratio, ¥

Bulk Modulus, K
x 10® Ibs/in2

Rigidity Modulus, G
6 . 2
x 10° Ibs/in

Young's Modulus, E

x 10° lbs/ir'a2
2 2
v o= Ve -2V,
2_,2
2v 2 -v7)
G = cyv?

WHERE C = 2.16 x 1074

ZONE 1

6 Ft, to 19 Ft,
1800
930

119

317

.0537

.0228

.060

X
]

m
L}

ZONE 2
19 Ft. to 30 Ft.
4000
1125

119

457

368
.0324

.0945

2 2
CY W, -43V)

2G (1 +y)



APPENDIX c

LOGS OF BORINGS
PIONEER STATION, D35S 11

JET PROPULSION LABORATORY
GOLDSTONE, CALIFORNIA

FrITEENE PACE SLARIR MQT Rl

PACIFIC S80OILS ENGINEERING, INC.




MAJOR DIVISIONS

TYPICAL NAMES

CLEAN

Well-graded gravels, gravel-sond mixtures,

COARSE- | GRAVELS GwW
GRAIMED | (more than ?.RA;VELS little or no fines.
SOILS 50% of t(\:;':eos; GP Poorly~graded gravels or gravel~sand mixtures,
(more than |coarse ! little or no fines.
50% of fraction is
material is | LARGER \(/;V:{]él-:/gll}iES GM | Silty gravels, gravel-sand=silt mixtures.
LARGER than the .
than 200 No. 4 sieve (appreciable .
. . . amt, of GC | Clayey gravels, gravel-sand—clay mixtures,
sieve size) |size) fines) _
SANDS CLEAN sw Well-graded sands, gravelly sands, little or
ggg/re ;hon SANDS no fines.
° o Pocrly-graded sands or gravelly sands, little
coarse SP | orno fines,
fraction is
SMALLER SANDS - ) .
than the WITH FINES [3M | Silty sands, sand-silt mixtures.
No. 4 (appreciable
sieve size) ?_.nf-)Of SC | Clayey sands, sand-clay mixtures.
ines
Inorganic silts and very fine sands, rock flour,
ML | silfy or clayey fine sands or clayey silts with
, FINE- SILTS AND CLAYS slight plasticity.
[ GRAINED | (fiquid lisait less than 50) Inorganic clays of low to medium plasticity,
SOILs CL | gravelly clays, sandy clays, silty clays,
. (more than ean clays,
0% ?f . oL | Organic silts and organic silty clays.
3 material is
{ SMALLER Inorganic silts, micaceous or diatomaceous
than 200 MH | fine sandy or silty soils, elastic silts.
sieve size) |SILTS AND CLAYS - - .
(liquid limit wore than 50) CH | Inorganic clays of high plasticity, fat clays,
Organic clays of medium to high plasticity,
OH | organic silts.,
HIGHLY ORGANIC SOILS Pt | Peat and other highly organic soils.

Menorandum No. 3-357, Vol.

R = Undisturbed

el

BOUNDARY CLASSIFICATIONS: Soils possessing characteristics of two groups are designated by
combinoﬁons'of group symbols,

UNIFIED SOIL CLASSIFICATION SYSTEM:

Groundwater Table or

Sample Groundwater Seepage

B - Bulk Sample

Reference: The Unified Soil Classification System, Corps of Engineers, U.S. Army Technical
1, March, 1953: (revised Aprii,

1960).

PACIFIC €OILS ENGINEEERING, INC.

1402 W. 240TH STRELT, HARBOR (iY, CALIFORNIA 90710, TEL . (2:3) 328-7272 OR 734771

w.o. 20052/

OATE 4=1~/Y R




I-n-» PACIFIC SOILS ENGINEERING,INC. work oroen 200827 )
1402 WEST 240th STREET

TY 1 1 3
HARBOR ¢I » CALIFORNIA 907!0 SHEET No. OF
SUBJECT ; ioneer Sife; Goldstone, COI”OI’I’\;O

Antenna No. 1

DATE

.Y F.Dl

BORING No. -1

SURFACE eLev,__ 3350

_____LOG OF BORINGS

——

O unoisTuRsED sampLe

[ suk samere
QD PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED
SAMPLE

DEPTH NO.

FIELD soiL CLASSIFICATION

Silty Fine Sand, light brown, dry, loose,

S to 10% angular to subrounded gravel to
1=1/2 inches. '

Fine Sandy Clay, light red-brown, dry to damp,

stiff, scattered angular to subround

ed gravel to
1 inch,

9= ISilty Fine to Coarse Sand, slightly clayey,
25504“9“ red-brown, dry, medium derse, 5to 10%
angular to subrounded gravel to 1-1/2 inches.
The sand is predominantly in the fine range.

9-  |Gravelly Silty Fine fo Coarse Sand, slightly
25507clayey, light red-brown, dry, medium dense, 15

to 20% angular to subrounded omvel to 1-1/2
inches,

Below 13 ft. 30% + angulor to subrounded gravel

scattered subargular to subrour.ded cobbles to
S inches, '

PLATE A-1

BRI T gy vitas 505 - L
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oate__ 1-11-79

PACIFIC SOILS ENGINEERING,INC. work orper 200827

oy F.D. 1402 WEST 240th STREET ’ 3 e
HARBOR C!TY, CALIFORNIA 80710 SHEET No. OF
SUBJECT Pioneer Site; Goldstone, California BORING NO. 1-1

Antenna No. 1 SURFACE ELEV.

t———————————

R

(O unbisTurseD  sampLE
[[] suLk sampLe

‘,\‘\'\(\' % 4n A PLASTIC BAG SAMPLE
Q@‘\\O‘) «Oq:\q, % SAMPLE NOT RECOVERED
SAMPLE 4 o2 /02 )
DEPTH NO. OIS "FIELD SOIL CLASSIFICATION |
10— 112 |5.0 SM 10- Gravelly Silty Fine to Coarse Sand,
2550 as above. i
' |
. Dense below 20 ft.
2008 ]2-
25504
Below 25 ft. the fines are cohesionless.
12- A
2550
PLATE A-2
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¥
pare _ 1-11-79 PACIFIC SOILS ENGINEERING,INC. work oroer 200827
oY F.D. 1402 WEST 2401th STREET 3 3 "
HARBOR CITY, CALIFORNIA 90710 SHEET NO. OF
SUBJECT Pionegr Site; Goldstone, California

dite; Gc BORING No, I-]
Antenna No. 1 SURFACE ELEV,

e
N

LOG OF BORINGS

e ———————— —
QO unoisTuRBED  sampLE

[J suLk sameLe
A PLASTIC BAG SAMPLE

* SAMPLE NOT RECOVERED

"FIELD SoIL CLASSIFICATION
Silty Fine to Coarse Sand, gravelly.

NO WATER

1
END OF BORING AT 31 ft.
SLIGHT SLOUGHING ABOVE 3.5 ft.

PLATE A-3

B aaindd L o
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oare 111t 12-%paciFic S0ILS ENGINEERING,INC. woRk omoer 200827

oy F.D. 1402 WEST 240th STREET ! 3
HARBOR CITY, CALIFORNIA 90710 SHEET No. oF
SUBJECT Pioneer Site; Goldstone, California BORING NO. 1-2
Antenna No. | SURFACE ELEV,_3352 _
LOG OF BORINGS
(O unoisTuRBED samPLE
[[] suLk sampLe
[\ PLASTIC BAG SAMPLE
% SAMPLE NOT RECOVERED
SAMPLE

DEPTH NO.

FIELD SO:. CLASSIFICATION

Silty Fine Sand, light brown, dry, loose,
scattered angular to subrounded gravel to
linch, - :

14.5

CL

12-
2550#

Gravelly Silty Clay, Tight red-brown, dry fo
slightly moist, stiff, 15% + angular to sub-
rounded gravel to 1 -inch.

10 —:

117

4.0

1.24

SM

-
25501

Gravelly Silty Fine to Coarse Sand, slightly
clayey, light red-brown, dry, dense, 20"o +
angular to subrounded grevel to 1-1/2 inches.
The sond is predominately in the fine range.

Below 14 + ft. 35% to 40% angular to
subrounded gravel .

PLATE A-4




Jiilian s anath <SR v Bk

parel=11 thru 12-79

PACIFIC SOILS ENGINEERING,INC. woRk oroer _200827

- F.D 1402 WEST 240th STREET I NO 2 3
MARBOR CITY, CALIFORNIA 90710 SHEET NoO. oF
, SUBJECT Pioneer Site; Goldstone, California BORING NO, 1-2
< Antennu NO. ] SURFACE ELEV, 3352

LOG

OF BORINGS

(O unoisTurBED saMPLE

[] suk sampLE
) PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

FIELD SOIL CLASSIFICATION
SM n- 15% + subangular to subrounded cobbles to
5 inches.
25504
2.7 8-
2550%
3 Co GW- | 30- | Fine to Coarse Sandy Gravel, slightly silty,
GM | 1700# light brown, dry, dense to very dense,
e 60% + angular to subrounded gravel, 10% +
0505 subangular to subrounded cobbles to 5 inches.
S |
o' Below 29 + ft. light red-brown, dry, -
. . V08T, very dense. PLATE A-5
740 Cod
T S L L T

ot WY oy aadesdbalel L



oare 111 thv 1279 pACIFIC SOILS ENGINEERING,INC. work oroer 200827

By E.D 1402 WEST 2401th STREET 3 3
HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
SUBJECT Pioneer Site; Goldstone, California BORING No. __1-2
Antenna No. 1 SURFACE ELEV._3352.0

e

LOG OF BORINGS

. QO unpisTurBED sampPLE
[] suLk sameLe

A PLASTIC BAG SAMPLE
7 SAMPLE NOT RECOVERED

SAMPLE
NO.

DEPTH FIELD SOIL CLASSIFICATION

Fine to Coarse Sandy Gravel.

END.OF BORING AT 31 ft,
NO WATER

SLIGHT SLOUGHING ABOVE 4.3 ft.

PLATE A-6

TR 2T » PP e

“ ’



pate __1-11-79 PACIFIC SOILS ENGINEERING,INC. work oroer 200827
oY F.D. 1402 WEST 240th STREET SHEET NO 1 oF 4
HARBOR CITY, CALIFORNIA 90710 '
susJecT Pioneer Site; Goldstone, California BORING NO. =3
Antenna No. 1 3350

SURFACE ELEV.

LOG OF BORINGS .

4 (O unDISTURBED SAMPLE
4 éx"« R A [J suLx sampLe
< A A PLASTIC BAG SAMPLE
% SAMPLE NOT RECOVERED

SAMPLE QA &2/
DEPTH  NO. SRR

FIELD

SOl . = ¥ CATION

Silty Fine Sand, light "> v, wry, wose.
5 to 10% angular to subrounded gravel,
scattered subangular to subrounded cobbles
to 5-inch size.

CL Gravelly Silty Clay, light red-brown, dry,
stiff to hard, 12% + angular to sukrounded
gravel.

10.0| .54 6/6"
2550#

SM Gravelly Silty Fine to Medium Sand, light
brown, dry, medium dense to dense, 25% +
angular to subrounded gravel, 20 %+ sub-
angular to subrounded cobbles to 6 inches.

cL Gravelly Silty Clay, light red-brown, dry,
13- | stiff to hard, 10% to 15% angular to sub-
10.51 1,20 2550 | rounded grove! to 1 inch.
SM Gravelly Silty Fine to Coarse Sand, light
red-brown, dry to slightly moist, medium
dense, 25 % + angular to subrounded gravel to
2 inches. The sand is predominantly in the
fine range.

Il M

PLATE A-7




oate_ 1-11-79

PACIFIC SOILS ENGINEERING,INC. woRrk oroer _ 200827
gy F-D. 1402 WEST 240th STREET 2 4 .

HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
susJecT Frioneer Site; Goldstone, California

BORING NO. 1-3

Antenna No. 1 SURFACE ELEV, 3350 i

|

LOG OF BORINGS .

———

O unoisTurseD sampLE

[:] BULK SAMPLE
) PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

Moisture content increasing slightly with

|

|

l

|

FIELD SOIL CLASSIFICATION /
2550 | depth.

20
1109 | 7.0 {2.12 10-
' 2550#
10-
25 1M | 6.5 |3.57 2550
M Gravelly Silty Fine Saond, red-brown,
domp to slightly moist, 50 % + subangular
to subrounded cobbles to 12 inches.
SM G;'uvelly Silty Fine to Coarse Sand, red-

brown, slightly moist to moist, dense, 25% +
angular to subrounded grave!, 20% + sub-
angular to subrounded cobbles to 6 inches.
The saond is predominantly in the fine range.

PLATE A-8




PACIFIC SOILS ENGINEERING,INC. work oroer 200827

1402 WEST 240th STREET 3 4

NO. F
HARBOR CITY, CALIFORNIA 90710 SHEET NO 0
Pioneer Site; Goldstorie, California

8ORING NO. 1-3

Antenna No. 1

SURFACE ELEV, 3350

LOG

OF BORINGS

= e —————

QO unoisTurseD  sampLE

D BULK SAMPLE
A PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

FIELD SOIL CLASSIFICATION

6.73

21 -
1700#

Gravelly Silty Fine to Coarse Sand,
as above.

Below 34 ft. 35 % + angular to subrounded
gravel.

At 37 ft. 1.5 ft. + lens of gravel with
many ccbbles to 10 inches.

ML

Fine Sandy Silt, red-brown, damp to slightly
moist, firm to stiff, 10 % + angular to sub-
rounded gravel to 1-1/2 inches.

SM

Gravelly Silty Fine Sond, red-brown, slightly
moist to moist, medium dense to dense, 15% +

angular to subrounded gravel to 1 inch.
PLATE A-9




- 200827
oate__"1'7%  PACIFIC SOILS ENGINEERING,INC. WORK ORDER

BY F.D. 1402 WEST 240th STREET - 4 4
HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
SUBJECT Pioneer Site; Goldstone, California BORING NO. 1-3

No.
Antenna No. | SURFACE ELEV.ﬂ__

LOG OF BORINGS

e rerea
4

«.
2/ (O UNDISTURBED SAMPLE
A & \
4 . é@«_ £ LS [[] suLk sampLe
SIS S PLASTIC BAG SAMPLE
o@‘\\o" S * o\ o SA ‘& % SAMPLE NOT RECOVERED
SAMPLE A o PSS e
DEPTH  No. /S v/ /5 E /3" 6/7¢ FIELD SO!. CLASSIFICATION
] ' Graveily Silty Fine Sand
At 46 ft. 1 ft. + lense of cobbles.
31/8"
850

END OF 3ORING AT 50.5 ft.
NO WATER

SLIGHT SLOUGHING ABOVE 3.5 ft.

PLATE A-:0




.
paTe __1-12-79 PACIFIC SOILS ENGINEERING,INGC. woRrk oRpEr _200827
v F.D. 1402 WEST 240¢th STREET 1 4
° HARBOR CITY, CALIFORNIA 90710 SHEET NO. OF ¢
SUBJECT Pioneer Site; Goldstone, California BORING NO. 2-1
Antenna No. 2 SURFACE ELEV, 3362.0

LOG OF BORINGS

|

e —

(O unDISTURBED SAMPLE

[[] euLk sampLe
0 PLASTIC BAG SAMPLE

9% SAMPLE NOT RECOVERED

SAMPLE 2 /o : S
DEPTH N> AANIOIDI N L FIELD SOIL CLASSIFICATION
=1 >M Silty Fine Sand, light brown, dry, loose, |
scattered angular to subrounded gravel to }
1 inch. |
4
103 {6.0 | 0.73 2550
SC

Clayey Fine Sand, light red-brown, dry,
stiff, scattered angular to subrounded gravel

|
|
|
. | to 1-1/2 inches.-
SM
Gravelly Silty Fine to Coarse Sand, light
brown, dry, medium dense, 25% + angular

to subrounded gravel to 2 inches.

109 |6.0 | 1.00 19-
25504

/Gravelly Silty Fine Sand, slightly clayey,
light red-brown, dry, ver; dense, 20% +

PLATE A-11

SM |
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oatk 127 PACIFIC SOILS ENGINEERING,INC. WORK ORDER _200827 ‘

oy F.D. 1402 WEST 240th STREET sHeET No.— 2 op 4
HARBOR CITY, CALIFORNIA 90710

SUBJECT Pioneer Site; Goldstone, California BORING NO, ___2-]

Antenna No. 2 SURFACE ELEV,3362.0

LOG OF BORINGS

(O unDISTURBED SAMPLE
BULK SAMPLE

/A PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

SAMPLE
DEPTH NO.

FIELD SOIL CLASSIFICATION
Ll m 8.0 SM 30- | @ngular to subrounded gravel to 1-1/2 inches.
2550
Scattered subangular to subrounded cobbles
to § inches.
112 9.0 SM 30-
25501
13 | 4.0 SM | 32- [l
17001 | Gravelly Silty Fine to Coarse Sand, light
red-brown, dry, dense to very dense, 25% +
angular to subrounded gravel, 15% + sub-
{ onqulor to subrounded cobbles to 8 inches.
) SM
PLATE A-12
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| care 121779 PACIFIC SOILS ENGINEERING,INC. work oroer 200827
§ oy F:D- 1402 WEST 240th STREET 3 4
HARBOR CITY, CALIFORNIA 90710 SHEET NoO. OF
‘ SUBJECT Pioneer Site; Goldstone, California BORING NO. 2-1
Antennq No, 2 SURFACE ELEV, 3362.0
LOG OF BORINGS
(O unbisTurRBED SAMPLE
[] euLk sampLe
) PLASTIC BAG SAMPLE
% SAMPLE NOT RECOVERED
SAMPLE G
DEPTH + C : FIELD SOIL CLASSIFICATION
kI 9
18 13.0 | 3.82)5M :;60 Gravelly Silty Fine to Coarse Sand,
T as above.
35
40 — |
115 | 4.0 SM 28- J
1700
PLATE A-13




1-15-79 PACIFIC SOILS ENGINEERING,INC. work orper 200827
v F.D. 1402 WEST 240th STREET 4 4 ‘
° HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
SUBJECT Pioneer Site; Goldstone, California BORING NO, 2]
Anfenm NO. 2 SURFACE ELEV., 3362.0
\
LOG OF BORINGS
4.
[/
. QO unoisTursen  sampLE
[ sutk samprLe
D PLASTIC BAG SAMPLE
3 SAMPLE NOT RECOVERED
SAMPLE
DEPTH  NO. FIELD SOIL CLASSIFICATION

4 Il Below 45 ft. 20% + angular to subrounded

gravel, scattered subangular to subrounded
cobbles to 6 inches.

103 |6.0 30-
: 850#

END OF BORING AT 51 ft.
NO WATER
SLIGHT SLOUGHING ABOVE 6 ft.

PLATE A-14

!

1 -
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f oate 1715-77 PACIFIC SOILS ENGINEERING,INC. WORK ORDER _200627
F.D. 1402 WEST 240th STREET ) ) 2 e
;t i HARBOR CIiTY, CALIFORNIA 90710 SHEET No. oF
i susJect Pioneer Site; Goldstone, California BORING NO. 2 =2
Antenna No. 2 SURFACE ELEV. 3365.5
R \
LOG OF BORINGS :
.
(:&/ ‘\0*‘ Suwolsruneso SAMPLE
 PRPAS R BULA SAMPLE
6\‘5‘{\' % «:\‘é‘ig;ﬁ* Qq.° oo“ 5 J PLASTIC BAG SAMPLE
SO /. o/ “a % SAMPLE NOT RECOVERED
LN /N &/ RN 2 /N «
SAMPLE 4 09’ o Qe Q@\Q g).(’ _k\x‘ VO Q@
DEPTH NO SRV AIIAXY "FIELD SOIL CLASSIFICATION g
Silty Fine Sand, light brown, dry, loose,
less than 10% angular to subrounded gravel
to 1-1/2 inches.
SM Silty Fine Sand, slightly clayey, light red-
brown, dry, medium dense, less than 10%
5 — angular to subrounded gravel to 1-1/2 inches.
106 9.0 [1.78 8- ‘
25501 |
SM . . .
Gravelly Silty Fine to Coarse Sand, light |
i brown, dry, loose to medium dense, 20% to |
25% angular to subrounded gravel, scattered
cobbles to 4 inches.
10 —
104 | 5.0 }0.88 3-
25501
Clayey Fine Sand, light red-brown, dry,
i medium dense, scattered angular to sub-
rounded gravel.
. . ILEIN SC PLATE A-15
‘, v S o



PACIFIC SOILS ENGINEERING,INC. WoRk oroer _200827

8Y F.D. 1402 WEST 240th STREET . 2 9 ‘
HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
SUBJECT Pioneer Site; Goldstone, California BORING No. 2-2

Antenna No. 2 SURFACE ELEV,

S ——————

\

LOG OF BORINGS

O unoisTursen  sampLE

[} suLk sampLe
) PLASTIC BAG SAMPLE

3 SAMPLE NOT RECOVERED

FIELD SOIL CLASSIFICATION

Dense below 15 ft.

Gravelly Silty Fine to Coarse Sand, slightly
clayey, light red-trown, dry, medium dense

to dense, 25% + angular to subrounded gravel
to 2 inches.

Sandy,Poorly Graded Gravel, slightly silty
light brown, dry, dense, 55 % + angular to
subrounded gravel, scattered suBangular to
subrounded cobbles to 4 inches.

END OF BORING AT 30 ft.

NO WATER

SLIGHT SLOUGHING ABOVE 4 ft, .

PLATE A-16




oave 171579
oy F.D.
SUBJECT

PACIFIC SOILS ENGINEERING,INC.
1402 WEST 240th STREET

HARBOR CITY, CALIFORNIA 80710
Pioneer Site; Goldstone, California

Antenna No. 2

WORK ORDER ﬂi_

*
SHEET No. ! of_3
BORING No. __ 2 = 3

SURFACE ELEV._3362.0

LOG

OF BORINGS

SAMPLE
DEPTH NO.

———

QO unpisTursED sampLE

[} suLk sameLe
\ PLASTIC BAG SAMPLE

7 SAMPLE NOT RECOVERED

"FIELD SOIL CLASSIFICATION

SM Gravelly Silty Fine Sand, light brown, dry,
loose, 15 % to 20% angular to subrounded
gravel to 1-1/2 inches.

Medium dense below 3 ft.
114 | 6.0 SM | 4/8" . . .
2550#] Gravelly Silty Fine to Coarse Sand, slightly

clayey, light red-brown, dry, medium dense |

to dense, 25% + angular to subrounded gravel

14

scattered subongulor tc subrounded cobbles |

to 4 inches.

PLATE A-17



Rt th R ans te DA

DATE 1-16-79

oy F.D.

HARBOR CITY, CALIFORNIA 980710

PACIFIC SOILS ENGINEERING,INC. woRrk orper _200827

1402 WEST 240th CTREET - 2

supJect  Pioneer Site; Goldstone, California

SHEET NO. OF 3

BORING NO, 2 - 3

Antenna No, 2

R

SURFACE ELEV,__3362,0

LOG

OF BORINGS

SAMPLE
DEPTH NO.

O unpisTurseD sampLE

[] euLk sampLE
A PLASTIC BAG SAMPLE

FIELD SOIL CLASSIFICATION

% SAMPLE NOT RECOVERED

15 _ 107 | 10.0 SM | 28 "J Gravelly Silty Fine to Coarse Sand.
) 2550
GP Poorly Gradea CGravel, dry, dense, cobbles
to 12 inches.
SM
Gravelly Silty Fine to Coarse Sand, slightly
clayey, light red-brown, dry, dense, 20% +
angular to subrounded gravel, scattered
subangular to subrounded cobbles to 6 inches.
115 6.0 19-
25501
112} 5.0 {1.90 18~
2550f]

PLATE A-18



1-16-79

DATE PACIFIC SOILS ENGINEERING,INC. woRK orpEr 200827
oy F.D. 1402 WEST 2401h STREET 3 3 *
HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
F susJecT Pioneer Site; Goldstone, California BORING NO. 2-3
Antenna No. 2 3362.0

SURFACE ELEV, - "'~
“\

LOG OF BORINGS

o ————

O unoisTureed  sampLE

[ suLk sampLe
A PLASTIC BAG SAMPLE

9% SAMPLZ NOT RECOVERED

SAMPLE

NO. FIELD SOIL CLASSIFICATION

Gravelly Silty Fine to Coarse Sand.

DEPTH

END OF BORING AT 30.5 ft.
NO WATER

SLIGHT SLOUGHING ABOVE 4 ft.

PLATE A-19



i .

“ 200827
oare __ /2479 PACIFIC SOILS ENGINEERING,INC. work oroer 2008

[- oY F.D. 1402 WEST 240th STREET 1 3
F HARBOR CITY, CALIFORNIA 90710 SHEET No. oF

; SUBJECT ioneer Site; Goldstone, California BORING No, _3 - 1

Antenna No. 3

e

SURFACE ELEV, 3363

LOG

OF BORINGS

—
O unoisTurBED sampLE

[[] euk sampLe
Q PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

FIELD SOIL CLASSIFICATION

Silty Fine Sand, brown, moist, loose,
3% + angular to subrounded gravel to 1 inch,

Gravelly Silty Fine to Coarse Sand, light

red-brown, dry to damp, loose, 30% + angular
subrounded gravel to 3 inches.

CL

Silty Clay, red=brown, damp fo slightly
moist, stiff, 5% + gravel,

1124 5.5

115 7.0 |1.40

1.25

SM

11-
D550#

p550#

Gravelly Silty Fine to Coarse Sand, slightly
clayey, light brown, dry to damp, medium
dense, 25% + angular to subrounded gravel,
scattered subangular to subrounded cobbles to
6 inches. The predominate sand size is in the
fine range.

SC

Clayey Fine to Coarse Sand, red-brown,
damp to slightly moist, dense, 5% * gravel,

PHATE A DR




oate _1/26/79
ey  F.D.

PACIFIC SOILS ENGINEERING,INC.
1402 WEST 240th STREET

SHEET NoO.

HARBOR CITY, CALIFORNIA 90TI0
SUBJECT Pioneer Site; Goldstone, California

Antenna No. 3

“4ORK OURDER
2

200827

———————— .

oF 3

BORING NO,

3-1

SURFACE ELEV, 3363

LOG

OF BORINGS

QO unoisTurseo  saMpLE

[] eutk sampLe
\ PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

SAMPLE
DEPTH NO. ) FIELD SOIL CLASSIFICATION
10 o 16 | 8.5 ALY 2535'6# Gravelly Silty Fine to Coarse Sand, light

115

4.1

2,08

17-
2550#

red-brown, dry to damp, very dense, 30% +
angular to subrounded gravel, scattered

cobbles to 6 inches.

m

7.0

Gp/
GM

15-
2550#

Fine to Coarse Sandy Gravel, slightly
silty, light pink-tan, dry to damp, dense to
very dense, 55% + angular to subrounded
gravel, 10% + subangular to subrounded

cobbles to 6 inches.

PLATE A-21



oate V/26/79

8Y F.D.

20082
PACIFIC SOILS ENGINEERING,INC. Work orper ___ 200827
1402 WEST 240th STREET -

SUBJECT

3 3
HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
Pioneer Site; Goldstone, California

BORING NO. 3 - |

Anfenna NO. 3 SURFACE ELEV. 3363

R

SAMPLE
DEPTH NO.

LOG OF BORINGS

— e ——— 1
. O unpisTureeo  sampLE

D BULK SAMPLE
) PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

FIELD SOIL CLASSIFICATION

30 1508y

GPéM Fine to Coarse Sandy Gravel.

END OF BORING AT 30.5 ft.
NO WATER

NO CAVING

PLATE A-22
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~ T e T

23/79
oare /2 PACIFIC SOILS ENGINEERING,INC. work oroen 200827
g oY F.D. 1402 WEST 240th STREET 1 2
; HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
SUBJECT Pioneer Site; Goldstone, California BORING NO. 3-2
Antenna No. 3 SURFACE ELEV,

L
R

LOG OF BORINGS

QO unoisTurseD sampLe
[] BuLk sameLe
A\ PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED
SAMPLE

DEPTH NO.

FIELD SOIL CLASSIFICATION

Silty Fine Sand, light brown, moist, loose,
8% + subangular to subrounded gravel.
Below 1 ft. dry to damp, loose.

SM

Gravelly Silty Fine to Coarse Sand, light
brown, dry to damp, loose to med;jum dense,
15% + angular to subrounded gravel . scattered
cobbles to 6 inches.

Below 6 ft. 25% + gravel, scattered cobbles
1Mo |5.0 |o.n b= to 10 inches.

25507

1118 | 4.0 9-
‘ 2550f | Below 12,5 fi., light red-brown.

PLATE A-23




Whﬂ — .

, 1/23/79 |
| oare 2/ PACIFIC SOILS ENGINEERING,INC. WwoRk oroer 200827
t oY F.D. 1402 WEST 240th STREET 2 9
‘ HARBOR CITY, CALIFORNIA 90710 SHEET No. OF — —
: SUBJECT Pioneer Site; Goldstone, California BORING NO, 92
\
Antenna No, 3 SURFACE ELEV,_3364
\
LOG OF BORINGS '
<
AR o QO unpisTurBED SAMPLE
N MP
P A S S S [] suLk sampLe
ARV ‘;\Q“oﬁ A /A PLASTIC BAG SAMPLE
e‘\‘b" A 2/ O A % SAMPLE NOT RECOVERED
SAMPLE & NI ARV N v°¢2‘
DEPTH  NO. F NV /¥ WA MY FIELD SOIL CLASSIFICATION
=

115 4.5 k.01 [sM |i0- Gravelly Silty Fine to Coarse Sand, as above.
25507 | Below 16 ft. dense, 45% + angular to sub-
rounded gravel, 15% + cobbles to 8 inches.

20 — "
108 5.0 ggéo# At 21 ft. 1+ ft. lens of very hard cobbles

and boulders.

25 ety
At 26.5ft. 1+ ft.lens of very hard

Q119 15.0 [2.43 20/11  _obbles and boulders .
: p550f
Fine to Coarse Sandy Gravel, slightly silty,
light brown, dry to domp, dense, 55% +
ahgular to subangular gravel, 15 % + subangulc
7  to subrounded cobbles. -

GM

END OF BORING AT 30 ft,
NO WATER
SLIGHT CAVING, 7 to 10 ft,

1
R R S P i
R A
_f.O<°.Q-' AR

PLATE A-24

- " ,‘@j 108 | 4.0 17004
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oare _1/241/26/79 paci sous ENGINEERING,INC. woRKk ORper _ 200827

oy F.D. 1402 WEST 240th STREET | 4
HLHBOR CITY, CALIFORNIA 90710 SHEET No. OF
SUBJECT Pioneer Site; Goldstone, California BORING NO, 3-3
Antenna No., ? SURFACE ELEV,_ 3362
LOG OF BORINGS
QO unoisTursen SAMPLE
[] euLx samere
O PLASTIC BAG SAMPLE
% SAMPLE NOT RECOVERED
SAMPLE
DEPTH  NO. FIELD SOIL CLASSIFICATION

Y ‘_ SM Silty Fine Sand, brown, moist,loose 5% +
angular gravel to 1 inch.

Gravelly Silty Fine to Coarse Sand, light
brown, dry to damp, loose to medjum dense,
25% + angular to subangular giavel to 2-1/2
inches, Below 2.5 ft. light red-brown.

_ Below 5.5 ft. light brown, medium dense to
N3 [ 4.5 (0.76 6~ 4| dense with scattered angular to subrounded
2550 cobbles to 6 inches.

0125 |40 10 12-
&5 | RS 2550f1
Below 11 ft., 35% * anguler to subrounded
gravel, scattered cobbles to 8 inches.

.

Below 13 ft., light red-brown.

PLATE A-25




oate _1/24-1/26/79 pA( - ic SOILS ENGINEERING, INC.

200827

WOBK ORDER _____
oY F.D. 1402 WEST 240th STREET _ 4
HARBOR CITY, CALIFORNIA 90710 SHEET 1o, OF ——
SUBJECT Pioneer Site; Goldstone, California BORING No, 3 =3
Antenna No, 3 SURFACE ELEV, 3362
LOG OF BORINGS
R 7
QO unoisTursED  sampLE
_ & [J suLk sampLe
,o\ﬂ*q‘" % «:\. ,33’. > QD PLASTIC BAG SAMPLE
SOt % SAMPLE NOT RECOVERED
SAMPLE Ce S
A Cae) D
DEPTH  No. /& O/ /¢ FIELD SOIL CLASSIFICATION
15 1 mNG 45 .41 Ism |is- Gravelly Silty Fine to Coarse Sand, as
) ’ 2550# above.
Below 19 ft, 45% + subangular to subrounded
gravel, 15% + subangular io subrounded
cobbles te 6 inches.
18/8"
255011
B S GP/ Fine to Coarse Sandy Gravel, slightly silty,
éS GM light red-brown, dry to damp, dense, 55% +
-;‘?;B:':éo,(j@ subangular to subrounded gravel, 20% +
NSO SV e
AL subangular to subrounded cobbles to 10 inches.
£S5
§:;'?9;'g~'o'.
S DS
b S G5
P o s
S 11/5"
2550%
SM Gravelly Silty Fine to Coorse Sond, Tight
brown, dry to damp, medium dense to dense,
45% + subangular to subrounded gravel,
20% + subangular to subrounded cobbles to
6 inches.
PLATE A-26

*
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oate. 722V2%7% paciFic SOILS ENGINEERING,INC. work omper 200827

oY -.D. 1402 WEST 240th STREET SHEET NO 3 oF 4
HARBOR CITY, CALIFORNIA 90Ti0 ’

SUBJECT Pioneer Site; Goldstone, California BORING NO. 3-3

Antenna No., 3

SURFACE ELEV, 3362

LOG

OF BORINGS

SAMPLE
DEPTH NO.

€3
e“é 3
<.
A \. Y Q«QQ-( (::qp
> L) ~

O unbisTuRsED sampLE

D BULK SAMPLE
/A PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

FIELD SOIL CLASSIFICATION

B5-
17007

R5-
1700#

Fine to Coarse Sandy Gravel, slightly

silty, light red-brown, dry to damp, dense,
60% + angular to subrounded gravel, 20% +
subangular to subrounded cobbles to 12 inches.

Below 41 ft., red-brown, damp to slightly
moist. Between 41,5 and 46.5 ft,, 75% +
very hard cobbles and boulders in a matrix of
fine to coarse séndy gravel.” : -

PLATE A-27




o et

oaTe)/24-1/26/79  PACIFIC SOILS ENGINEERING,INC. work oroer 200827

By F.D. 1402 WEST 240th STREET 4 4 i
HARBOR CITY, CALIFORNIA 90710 SHEET No. oF
SUBJECT Pioneer Site; Goldstone, California BORING NO. 3-3
Antenna No. 3 SURFACE ELEV, 3362

LOG OF BORINGS .
yo UNDISTURBED SAMPLE
\y [] suLk sampLe

D\ PLASTIC BAG SAMPLE
9 SAMPLE NOT RECOVERED

SAMPLE

OEPTH NO. FIELD SOIL CLASSIFICATION

GM Sandy Gravel, as above.

SC Gravelly Clayey Fine to Coarse Sand, red-

brown, damp to slightly moist, dense to very
dense, 45% + angular to subrounded gravel,
15% + subangular tc subrounded cobbles to

6 inches.

50 = . END OF BORING AT 49.5 ft.

NO WATER
SLIGHT CAVING BELOW 8 ft,

. : PLATE A-28




1/16-1/22/79

DATE PACIFIC SOILS ENGINEERING,INC. work oroer _ 200827

BY F.D. 1402 WEST 240th ST FY SHEET No 1 o 4
HARBOR CITY, CALIFORNI~A 90710 )

SUBJECT Pioneer Site; Goldstone, Californio BORING No, 4 =]

Antenna No, 4

SURFACE ELEV. 3392

LOG OF BORINGS

SAMPLE
DEPTH NO.

FIELD

O unpisTuRBED samPLE

[] suLk sampLe
A PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

SOIL CLASSIFICATION

0 o o

Gravelly Silty Fi

8 inches.

ne to Coarse Sand, light

brown, dry to damp, loose, 45% + angular
to subrounded gravel, 15% + cobbles to

Gp/
GM Fine to Coarse Sa

rounded gravel, 1
rounded cobbles.

D126 [3.0 p.1s 15-
, 2550#

ndy Gravel, slightly silty,

dry to damp, dense, 55% + angular to sub=-

5% + subangular to sub-

L red-brown, dry to
to subrounded grav
rounded cobbles to

SM

[Gravelly >ilty Fine to Coarse Sand, Tight

damp, dense, 45% + angular
el, 8% + subangular to sub-
8 inches.

PLATE A-29



oare _/16-V/22/7% pac .. SOILS ENGINEERING,INC. WORK ORDER _0c2/
oy F.D. 1402 WEST 240th STREET CHEET No. o4
HARBOR CITY, CALIFORNIA 80CTIO
SUBJECT Pioneer Site- Goldstone, California BORING NO. 4 -1
Antenna No. 4 surfFace ELEV, 3392

LOG

OF BORINGS

SAMPLE
DEPTH NO.

Q) unpisTURBED SAMPLE

[] suLk sampLE
J\ PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

FIELD

SOIL CLASSIFICATION

SM p3- Gravelly Silty Fine to Coarse Sand,
3.5 [2.69 2550% | as above.
N =-R0-"
J Ao 5.0 g:/\ ;550# Fine to Coarse Sandy Gravel, slightly silty,
light red-brown, dry to damp, dense, 65% +
5 Ry angular to subrounded gravel, 10% + sub-
q:)coé,c angular to subrounded cobbles to 6 inches.
=
.QDOQQ
<92
s
[ : H
25 8.0 13/8"
R550%




1/16-1/22/79 200827

DATE PACIi:C SOILS ENGINEERING,INC. WORK ORDER
% oy F.D. 1402 WEST 240th STREET SHEET NO 3 oF 4
| HARBOR CITY, CALIFORNIA 90710 )
3 SUBJECT Pioneer Site; Goldstone, California BORING NO. __ 4 -1

Antenna NO. 4 SURFACE ELEV, 3392

LOG OF BORINGS

QO unoisTurseo  sampLE

D BULK SAMPLE
D PLASTIC BAG SAMPLE

9 SAMPLE NOT RECOVERED

FIELD SOIL CLASSIFICATION

BlAS e Fine to Coarse Sandy Gravel
’ C°° 6.0 GM h700# | as above. !

*
204,

[P
Detse:

LIPSV A

R 28 P
.

2
220 0

5.0 28/8"
1700#
At 37 ft. 6 + inch lens of very hard cobbles.
SM Gravelly Silty Fine to Coarse Sand, pink-tan,
dry to damp, very dense, 45% + angular to
subrounded gravel, 10% + subangular to sub-
rounded cobbles to 10 inches.
32-
17007
113 | 5.0 {5.29 38~
. - .o ] - » {1700f |- - -
_ PLATE A-31
L;____—-______._——____‘_‘__m_ L



oate/16-1/22/79  pa. ic SOILS ENGINEERING,INC. woRk oroer 200827

Y F.D. 1402 WEST 240th STREET SHEET No. 4 oF 4 )
b <RBOR CITY, CALIFORNIA 90710

SUBJECT Pioneer Sit.; Goldstone, California BORING NO. 4-1

Antenna No. 4

SURFACE ELEV._3_3L

LOG OF BORINGS

QO unbisTuRBED saMPLE

AN
A o SR [[J suLk sampLe
AV «,’",’«Q‘o* £ [\ PLASTIC BAG SAMPLE
S\E Q;\Q}‘ * 1\2/% % SAMPLE NOT RECOVERED

A -
. 2 0/
SAMPLE /4 o° SR
DEPTH  NO v % :
L L e

"FIELD SOIL CLASSIFICATION

Gravelly Siity Fine to Coarse Sand, pink-
tan, dry to damp, very dense.

At 47 ft, 1 + ft. lens of very hard cobbles.

60-
850#

END OF BORING AT 50.5 ft.
NO WATER

SLIGHT CAVING ABOVE 5 ft,

PLATE A-32




Te MEeemgea s . e

DATE 1/24/79 PACIFIC SOILS ENGINEERING,INC. woRrk oroEr _200827
F.D. 1402 WEST 240th STREET . . )
HARBOR CITY, CALIFORNIA 90710 SHEET NO. OF

SUBJECT Pioneer Site; Goldstone, California BORING NO. 4-2

Antenna No. 4 SURFACE ELEV, 3396

8y

— e

LOG OF BORINGS

<.
8/ (O unpisTurBED SsamPLE
&
& [] suk sampLe
e \o /o
S A QA PLASTIC BAG SAMPLE
0@“‘0";«0«9}‘ X > % SAMPLE NOT RECOVERED
SAMPLE /1 o /0" AL Q5 @
DEPTH NO. QQ~ VQ - <'° "\\ £/ ".\ "FIELD SOIL CLASSIFICATION
1 SM Silty Fine Sand, brown, moist, loose,
scattered angular gravel to 1 inch,
GPp/ Fine to Coarse Sandy Gravel, slightly silty,
GM light brown, dry to damp, medium dense
60% + angular to subangular gravel, 15% +
angular to subrounded cobbles to 10 inches.
SM Silty Fine to Coarse Sand, slightly clayey,
light red-brown, dry to damp, medium dense,
10% + angular to subrounded gravel to 1 inch.
72—t H 6P
GM P550% | Fine to Coarse Sandy Gravel, slightly silty,
light pink-tan, dry to damp, dense, 0% +
angular to subangular gravel, scaottered
angular to subangular cobbles to & inches.
Very dense below 9 ft,
3.4 R.01 p5 ;
255071 Arm ft. 1.5+ ft, lens of very hard cobbles
and boulders.
oM Gravelly SiTty Fine to Coarse Sand, Tight pink-,
- " [ tan,"dry to damp, medium dense to dense,
35% + angular to subangular gravel, scattered
anguiar to subrounded cobbles to 6 inches.
PLATE A-33




pate 1/24/79 PACIFIC SOILS ENGINEERING,INC. work orper 200827
F.D. 1402 WEST 240th STREET 2

8y | )
HARBOR CITY, CALIFORNIA 90710 SHEET NO OF

SUBJECT Pioneer Site; Goldstone, California
Antenno No. 4

BORING NO, 4 - 2

SURFACE ELEV._ 3396

e ———————————

S

LOG OF BORINGS

O unbisTurseD saMPLE

[] suLk sampLe
A PLASTIC BAG SAMPLE

9% SAMPLE NOT RECOVERED

FIELD SOIL CLASSIFICATION

9- Gravelly Silty Fine to Coarse Sand, as above.
2550f
ne | 4.5 1312 13- Below 22 ft., 45% + angular to subangular

b5501 gravel.

12 | 5.4 20-
2550#
END OF BORING AT 30 ft.
NO WATER
) SLIGHT CAVING ABOVE 5 ft, and .
BETWEEN 0 and 12.5 ft.
I
PLATE A-34
4.3 40-
1700#




1/23/79

DATE PACIFIC SOILS ENGINEERING,INC. WwoRK onosnmi___
E.D. 1402 WEST 240th STREET 2

8y HARBOR CITY, CALIFORNIA 90710 SHEET NO.—— oF

SUBJECT Pioneer Site; Goldstone, California BORING NO. 4-3

Antenna No. 4

SURFACE ELEV,_3389

LOG OF BORINGS

————

QO unbisTursen  sampLe

D BULK SAMPLE
D PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

DEPTH NO.

FIELD SOIL CLASSIFICATION

SM Silty Fine to Coarse Sand, brown, moist,
loose, 8% + angular to subrounded gravel.
SM Gravelly Silty Fine to Coarse Sand, light

red-brown, dry to damp, medium dense,
20% + angular to subrounded gravel,
scattered subangular to subrounded gravel
to 6 inches.

Below 6 ft. light pink-tan, 45% +angular
_ to subrounded gravel, 10% + subangular
18 15.8 ]1.65 ;250# to subrounded cobbles to 8 inches.

10 {118 | 3.1 [1.60 12/9"
; : 2550#
% 5(:2_';0 Gp/ Fine to Coarse Sandy Gravel, slightly silty,
3 0 'Cp GM light pink=tan, dry to damp, medium dense to
; derse, 60% + angular to subrounded gravel,
o250 ‘ scattered subangular to subrounded cobbles
O[3 G to 6 inches.

PLATE A-35




oare 1/23/79

PACIFIC SOILS ENGINEERING,INC. woRK orper _ 200827

ey D 1402 WEST 240th STREET 2 2
HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
SUBJECT Pioneer Site; Goldstone, California BORING NO. 4-3
Antenna No, 4 SURFACE ELEV, 3389
LOG
QO unoisTureep  sampLe
. & [[Jsux sampLe
af‘é‘ % M"’g&tﬁ* A PLASTIC BAG SAMPLE
Qc‘\\b‘)éo%}‘ YL % SAMPLE NOT RECOVERED
SAMPLE /4 o2 /N R TR/
DEPTH ARG ESD SOIL CLASSIFICATION
2,32 |GP/ f18- | .
116 | 4.3 CM D550t ine to Coarse Sandy Gravel, as above
C3%ine |5.5 |1.98 1~
L 2550%
At 22ft., 1+ ft.lens of very hard cobbles,
30128 |3.3 p.ss
" 15-
2550%
END OF BORING AT 30 ft.
NO WATER . )
- SLIGHT CAVING ABCVE 4 ft. and
BELOW 23 ft,
¥ei114 | 5.9 |2.8s 25- | PLATE A-36
< | 1700#

-
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oate 1/8-V19/79  pACIFIC SOILS ENGINEERING,INC. WoRk oroer 200827

- F.D. 1402 WEST 240th STREET T ] oF 4
HARBOR CITY, CALIFORNIA 90710 SHEET NO. Fo——
SUBJECT Pioneer Site; Goldstone, California BORING NO. 9 -1

Antenna No., 5 SURFACE ELEV,

S ————————————
—

LOG OF BORINGS

QO unbisTurees  sampLE

[] euLk sameLe
/N PLASTIC BAG SAMPLE

¥ SAMPLE NOT RECOVERED
SAMPLE

DEPTH NO, FIELD SOIL CLASSIFICATION

Fine Sandy Gravel, slightly silty, tan, dry,

medium dense, 60% + angular to subrounded

gravel, 20% + angular to subrounded cobbles
to 10 inches.

CL Gravelly Silty Clay, light red-brown,
slightly moist, firm to stiff, 40% + angular
to subrounded gravel, scattered angular to

sub-rounded cobbles to 8 inches,

GP,
GA{ Fine to Coarse Sandy Gravel, slightly silty,
light pink-tan, dry, medium dense, 50% +
angular to subrounded gravel, scattered
angular to subrounded cobbles to 8 inches.

23-

5.0 [1.43 2550

PLATE A-37
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PACIFIC SOILS ENGINEERING, INC.

F.D. 1402 WEST 240th STREET
ud HARBOR CITY, CALIFORNIA 90710
SUBJECT Pioneer Site; Goldstone, California

Antenna No., 5

WORK ORDER

SHEET NO. —_ OF

200827

2 4

———

BORING NO. 5-1

SURFACE ELEV, 3373.0

LOG

OF BORINGS

O unoisTureeED sameLe

D BULK SAMPLE
O PLASTIC BAG SAMPLE

¥ SAMPLE NOT RECOVERED

FIELD SOIL CLASSIFICATION

Fine to Coarse Sandy Gravel.

increases slightly .

Below 17 ft. gravel and cobble content

110

4.8

SM

13-
2550#

to subrounded gravel to 1 inch.

Gravelly Silty Fine tc Coarse Sand, ligh
pink-tan, dry to damp, dense, 20% + angular

115

8.C

3.12

GP

subrounded cobbles to & inches.

Fine to Coarse Sandy Gravel, light pink-ton,
dry to damp, dense, 60% + angular to sub-
rounded gravel, scottered subangular to

Sw

is angular,

Gravelly Well-Graded Sand,slightly siity,
light tan, dry, dense, 45% + angular to sub-
rounds 4 gravel, 20% + subangular to sub-
rounded cobbles to 6 inches. The sand fraction

PLATE A-38
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oate /8- 1/10/79  PACIFIC SOILS ENGINEERING,INC. wonk oroer _200827

y F.D. 1402 WEST 240th STREET T 3 4
i ® : HARBOR CITY, CALIFORNIA 90710 SHEET No. OoF
; SUBJECT Pioneer Site; Goldstone, Californig BORING NOo, ° = |
k . Antenna No. 5 SURFACE ELEV...3_373_-0
# LOG OF BORINGS

— ]

O unoisTureeD  sampLE

[] sutk sampLE
[\ PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

: SAMPLE :
; VDEPTH NO. g ’ R FIELD SOIL CLASSIFICATION

S0 _?O, N3 3.3 B.35 [sw p4- Gravelly Well-Graded Sand.

At 34.5ft, +, 6inch lens of hard rock or
nested cobbles.

;
!
:
¢
!
!
|

3.1 B0~

) 700¢ At 4] ft. +, 6 inch lens of hard rock or nested

cobbles.

———— e e} L

Gw- Sandy Well-Graded Gravel,slightly silty,
GM light tan,dry,very dense, 60% + angular to
- . *| subrounded cobbles to 8 irzhes.Below «4 ft.
light red-brown, dry to damp, very dense,

slightly more silt.

PLATE A-39




DATE 1/8 - 1/10/79

PACIFIC SOILS ENGINEERING, INC.

WORK ORDER 200827

SHEET No..2 __op 4

BORING NO. 5-1

SURFACE ELEV, 3373.0

oY F.D. 1402 WEST 240th STREET
HARBOR CITY, CALIFORNIA 90710
SUBJECT Pioneer Site; Goldstone, California
Antenna No, 5
LOG OF BORINGS
SAMPLE

ODEPTH NO.

a— e ————

QO unoisTureeo  sampLe

[] euLk sampLe
O PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

FIELD SOIL CLASSIFICATION

¥+ 109

4,2

3.53

Gw- Sandy Well~Graded Gravel ,slightly silty.
GM
At 47 ft, 6 + inch lens of hard rock or
nested cobbles.
GM

30/6"
850#

Silty Poorly Graded Gravel, red-brown,camp
to slightly moist, dense, 55% + anguler to
subrounded gravel, 20% + subangular to sub-
rounded cobbles to 8 inches.

END OF BORING AT 50 ft.

NO WATER

SLIGHT CAVING ABOVE 3.5 ft. and
BELOW 5 ft.¢ SEVERE CAVING

BELOW 47.5 ft,

PLATE A-40




oATE _1/29/79

PACIFIC SOILS ENGINEERING,INC. woRK ORDER _200827

oY F.D. 1402 WEST 240th STREET 1 2
HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
SUBJECT Pioneer Site; Goldstone, California BORING No, 9 =2
- Antenna No. 5 SURFACE ELEV,
B N ——

LOG

OF BORINGS

O unoisTursed  sampLE

[:] BULK SAMPLE
Q PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

FIELD SOIL CLASSIFICATION

Gravelly Silty Fine Sand, brown, moist,
loose, 45% + angular to subrounded gravel,
20 % + angular to subrounded cobbles to

8 inches.

N 3125

3.6

1.86

GF Fine to Coarse Sandy Gravel, tan, dry to
damp, medium dense, 60% angular to sub-
rounded gravel, 20 % + subangular to sub--
rounded cobbles to 8 inches.

CL Stlty Clay, light red-brown, dry to damp,
firm, 10 % + gravel.

g;{ Fine r. Coarse Sandy Gravel, slightly silty,

3/10"
2550#

02~
5507

light brown, dry to damp, 55% + angular to
subrounded gravel, 20 % + subangular to
subrounded cobbles to 8 inches.

PLATE A-41

\



pate 1/29/79 PACIFIC SOILS ENGINEERING,INC. WoRk oroeR _200827

gy _ -D. 1402 WEST 240th STREET - o 2 )
HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
SUBJECT Pioneer Site = Goldstone, California BORING NO. 9 -2

Antenna No. 5

SURFACE ELEV, 9376

—————

O unoisTureed  sampLE

[] suLk sampLe
) PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

+C FIELD SOIL CLASSIFICATION
110 | 7.8 |1.84 | GP/ Fine to Coarse Sandy Gravel,
GM slightly silty.
SM Gravelly Silty Fine to Coarse Sand,
light pink=-tan, dry to damp, medium dense
. to dense, 40% + angular to subrounded
16 | 4.2 10- | orovel:
2550
Very dense below 23 - ft.
17 |57 [3.02 R5/10"
_ 25507
At 27 ft., 2+ ft. lens of very hard rock
(nested cobbles and boulders)
END OF BORING AT 30 ft.
NO WATEP. _
“ I‘ SLIGHT CAVING ABOVE 3.5 ft. )
: .. - A'4
. sl 118 14,9 R.76 1700# PLATE
o




1/30/79 200827

DATE PACIFIC SOILS ENGINEERING,INC. WORK ORDER
oY F.D. 1402 WEST 240th STREET SHEET No. 1 oF 2
HARBOR CITY, CALIFORNIA 90710
SUBJECT Pioneer Site; Goldstone, California BORING NO. _ 5 -3
Antenna No. 5 SURFACE ELEV, 3974

LOG OF BORINGS

QO unoisTursen  sampLE

[] suLk sampLE
/N PLASTIC BAG SAMPLE

9 SAMPLE NOT RECOVERED

SAMPLE
FIELD SOIL CLASSIFICATION

DEPTH NO.

SM Gravelly Silty Fine Sand, brown, moist,

loose, 10 to 15% angular to subrounded
gravel, scattered angular to subangular cobbles
to 6 inches.

GP- Fine to Coarse “andy Gravel, slightly silty,
light brown, dry to damp.

SC Gravelly Clayey Sand, light red-brown,
damp to slightly moist, medium dense, 15% +
angular to subangu

M Gravelly Silty Fine to Coarse Sand, slightly

clayey, light pink-tank, dry to damp, dense,
45 % + angular to subrounded gravel, 20 % +
subangular to subrounded cobbles to 6 inches.

4,2 .28 16-
D550

4.4 13-
2550

At 13 ft. 2ft. + lens of very hard cobbles
and boulders.

PLATE A-43




oare /3979 PACIFIC SOILS ENGINEERING,INC. WORK ORDER 200627
oy F.D. 1402 WEST 240th STREET 2 2
HARBOR CITY, CALIFORNIA 907I0 SHEET No. OF
) SUBJECT Pioreer Site; Goldstone, Californja BORING NO. _ 9~ 3
| N Antenna No. 5 SURFACE ELEV. 3374
]
LOG OF BORINGS
| (O unbisTurRsED saMPLE
; [] suLk sampLE
| ) PLASTIC BAG SAMPLE
’“ % SAMPLE NOT RECOVERED
DEPTH ‘FIELD SOIL CLASSIFICATION
]—5 H
| 102 17.1 .44 SM [11/6 Gravelly Silty Fine to Coarse Sand.
E p550%
Between 16 and 21 ft., 50 % + cobbles and
boulders in a matrix of gravelly silty fine
N to coarse sand, dry to damp, dense.
3 20 —
]
120 3.5 p.29 23-
- 25507
25 —
121 2.9 B.25 20-
2550
R g’ Gw/ Fine to Coarse Sandy Cravel, slightly silty,
AN GM light red-brown, dry to damp, dense, 60 %+
0 -
150 . angular to subrounded gravel to 3 inches.
s END OF BORING AT 30 ft.
i ‘ﬁ) RS 30 NO WATER | PLATE A-44
., {93.5 1700# | SLIGHT CAVING ABOVE 3.5 ft.




DATE ] ‘29‘79

F.

ey

PACIFIC SOILS ENGINEERING,INC. woRrk oroer 200827
D. 1402 WEST 240th STREET -

SUBJECT

1 3
HARBOR CITY, CALIFORNIA 90710 SHEET No. OF

Pioneer Site; Goldstone, California 6-1

BORING NO.
Antenna No. 6 SURFACE ELEV, 3402

D e

DEPTH

NO. ot Ve

——

O unoisTursed  sampLe

D BULK SAMPLE
A PLASTIC BAG SAMPLE

¥ SAMPLE NOT RECOVERED

9
SAMPLE 4 o2
FIELD SOIL CLASSIFICATION

0

SM Gravelly Silty Fine Sand, brown, moist,
loose, 15% * angular to subangular gravel .

SM Gravelly Silty Fine to Coarse Sand, light
brown, dry to damp, loose to medium dense,
45% + angular to subrounded gravel,scattered
subangular to subrounded cobbles to 5 inches.

SC Clayey Fine to Coarse Sand, red-brown , dry
to damp, medium dense, 8% + angular to
subangular gravel .

SM Gravelly Silty Fine to Coarse Sand, slightly

clayey, light red-brown, dry to damp, medium
125 | 4.7 10- | dense to dense, 45% + angular to subrounded
25507 | gravel to 2-1/2 inches.

128 1 3.3 | 1.21 14-
2550#

PLATE A-45

A
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pate 172979 PACIFIC SOILS ENGINEERING,INC. work oroer _ 200827
F.D. 1402 WEST 240th STREET 9 3
8y HARBOR CITY, CALIFOKNIA 90710 SHEET No. OoF
SUBJECT Pioneer Site; Goldstone, California BORING NO. O -1
Antenna NO. 6 SURFACE ELEV, 3402
LOG OF BORINGS
(O unpisTuRBED saMPLE
[] BuLk samere
/N PLASTIC BAG SAMPLE
9 SAMPLE NOT RECOVERED
SAMPLE

OEPTH NO.

FIELD SOIL CLASSIFICATION

15 =3

2550 | as above.

1125 3.9 | 2.09] sm | 7- Gravelly Silty Fine to Coarse Sand,

GP-

8 inches.

CM Fine 10 Coarse Sandy Gravel, slightly silty,
light brown, dry to damp, medium dense to
dense, 55% + angular to subrounded gravel,
10% + subangular to subrounded cobbles to

SM

130 | 7.0 }2.12 20-

117 | 4.3 20/10' '
2550f| Below 26 ft. 45% + gravel .

At 29 ft. 1+ ft. lens of very
hard cobbles and boulders.

Gravelly Silty Fine to Coarse Sand, light
pink-tan, dry to damp, very dense, 35% +
angular to subrounded gravel, scattered sub-
25507 angular to subrounded cobbles to 6 inches.

PLATE A-46



e
} oate 1/2%/79 PACIFIC SOILS ENGINEERING,INC. work oroer 200827 |

E.D. 1402 WEST 240th STREET 3 3 N
3 BY SHEET NO. OF
: HARBOR CITY, CALIFORNIA 90710
: SUBJECT Pioneer Site; Goldstone, California BORING NOo. 6 -1

Antenna No, 6 SURFACE ELEV. 3402

LOG OF BORINGS

—

O unpISTURBED SAMPLE

[] suLk sampLe
J\ PLASTIC BAG SAMPLE

9% SAMPLE NOT RECOVERED

SAMPLE
DEPTH NO. o "FIELD SOIL CLASSIFICATION
U : SM
~ Gravelly Silty Fine to Coarse Sand,
as above.
23/10"

3.0 1700#

. END OF BORING AT 32 ft.
NO WATER

] SLIGHT CAVING ABOVE 3 ft. and

BETWEEN 17 and 20 ft.

. .. PLATE A-47




baTE __1-26-79 PACIFIC SOILS ENGINEERING,INC. work oroer _ 200827

By F.D. 1402 WEST 240th STREET T o] 4
HARBOR CITY, CALIFORNIA 90710 SHEE ' OF
SUBJECT Pioneer Site; Goldstone, Co!ifornia BORING NO. 6 -2
Antenna No. 6 SURFACE ELEV, 3406
N\
LOG OF BORINGS '
£ O unoisTureen  same
. B LE

[] suk sampLe

J\ PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED
SAMPLE

DEPTH  NoO.

.

FIELD SOIL CLASSIFICATION

SM Gravelly Silty Fine Sand, brown, moist,
locse, 15% + angular to subangular gravel,
scattered cmgglar to subangular cobbles to 4",

SM Gravelly Silty Fine to Coarse Sand, light
brown, dry to damp, loose to med;jum dense,
45% + angular to subrounded gravel, scattered
subangular to subrounded cobbles to 6 inches.

CL Silty Cloy, red-brown, damp to slightly
9 - moist, firm to stiff,

10~
SM | 2550 Gravelly Silty Fine to Coarse Sand, slightly
clayey, light red=brown, dry to damp, medium
dense, 45% + angular to subrounded gravel,
scattered subangular to subrounded cobbles to 6"

>
I
o~
w
o)
o~

Gw-
GM Fine to Coarse Sandy Gravel, slightly silty,
light brown, dry to damp, dense, 0% +
3 angular to subrounded gravel, scattered sub-
é angular to subrounded cobbles to 5 inches,
07 |40 |o.s8 n-

2550#

PLATE A-48




1=26-79

200827

2
‘.0F4

DATE PACIFIC SOILS ENGINEERING,INC. WORK ORDER

sy F.D. 1402 WEST 240th STREET SHEET No
HARBOR CITY, CALIFORNIA 90710 )

SUBJECT Pioneer Site; Goldstone, California BORING NO.

Antenna No. 6

6-2

SURFACE ELEV.

3406

LOG

OF BORINGS

|

P ————

QO unoisTurseD sampLE

D BULK SAMPLE
A PLASTIC BAG SAMPLE

% SAMPLE NOT RECOVERED

SAMPLE

DEPTH

FIELD SOIL CLASSIFICATION

PR

2 %

A3
Yoen o

L Y
-d

.
PA A

T
S

Srerios:
‘“ﬁiﬁ:
%6'-‘9- )

2.0

oY

L J
.‘._/. -

ho)

D ST L

2.8 |1.72

2550#

123 |3.6 |1.88

17~
25507

Fine to Coarse Sandy Gravel, as above.

Below 22 ft. pink~tan, dense to very
dense, 55% + angular to subrounded
gravel, scattered subangular to subrounded

cobbles to 6 inches.

PLATE A-49
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L oate__1-26-79 PACIFIC SOILS ENGINEERING,INC. WwoRk orper 200827

[i . F.D. 1402 WEST 240th STREET 3 4

i; ¥ HARBOR CITY, CALIFORNIA 90710 SHEET No. OF

r; SUBJECT Pioneer Site; Goldstone, California BORING NO. 6-2

P Antenna No. 6 SURFACE ELEV, 5406
i -

LOG OF BORINGS

,‘\*‘

,ﬁ (O unoisTurseD sampLE

! D BULK SAMPLE

: A PLASTIC BAG SAMPLE

9 SAMPLE NOT RECOVERED

"FIELD SOIL CLASSIFICATION

" Fine to Coarse Sandy Gravel, as above.,

At 32 ft, 8 + inch lens of very hard cobbles.

At 35 ft. 6 + inch lens of very hard cobbles.

s gl

T .

R e e

At 37.5 ft. 1+ ft, lens of vel;y hard cobbles.

T TR e AR

o~

A0 o

A

« S

()
Noles s Rt P24 Vi 1) 2 Oy Y TP 7). R e ST Bt e
o P O DA -NaY 206,00/ o'~ 39", . ’ . o (0 o 3% “a0, Lo,

3

1 25/8"
5| 121 | 3.6 1700#

o? GP/ Fine to Coarse Sand, gravel, slightly silty,
> GM pink-tan, dry, very dense 65% + angular to
- subrounded gravel, 10% + subangular to
S subrounded cobbles to 6 inches.

-
fg
O

AN A 03¢ %06 AT L5 Ce P Yae 2% d)Oo Clogy 00 Q3¢ o % (?. 3

o Qe U

JO
.0
g

AT A
RN

S op” PLATE A-50
A:5ed)




oate 1-26-79

PAZIFIC SOILS ENGINEERING,INC. work oroer 200827

oy F.D 1402 WEST 240th STREET - : 4 4
HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
SUBJECT Pioneer Site; Goldstone, California BORING No, © =2
Antenna No. 6 SURFACE ELEV, 3406
OF BORINGS
_ _ —_—
QO unoisTurses  sampLe
D BULK SAMPLE
O PLASTIC BAG SAMPLE
% SAMPLE NOT RECOVERED
SAMPLE

NO.

FIELD SOIL CLASSIFICATION

1

Fine tc Coarse Sandy Gravel, as above.

50 —

35/2"
850#

END OF BORING AT 49,7 ft.

NO WATER

SLIGHT CAVING ABOVE 4.5 ft. and
BETWEEN 19 and 21 ft,

PLATE A-51

it s
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oate 1727779 PACIFIC SOILS ENGINEERING,INC. WoRk orper _200827
ey F.D. 1402 WEST 240th STREET 1 2
HARBOR CITY, CALIFORNIA 90710 SHEET No. oF
SUBJECT Pioneer Site; Goldstone, California BORING NO. 6-3
Antenna No. 6 SURFACE ELEV, 3402 _
LOG OF BORINGS
G*‘«’ QO unoisTurseo  sampLE
[] suLk sampLe
) PLASTIC BAG SAMPLE
% SAMPLE NOT RECOVERED
DEPTH FIELD SOIL CLASSIFICATION
4]

SM Gravelly Silty Fine Sand, brown, moist, loose,
15% + angular to subangular gravel, scattered
angular to subrounded cobbles to 4 inches.

SM Gravelly Silty Fine to Coarse Sand, light
brown, dry to damp, loose to medium dence,
45% + angular to subrounded gravel, scattered
angular to subangular cobbles to 4 inches.

5C Clayey Fine to Coarse Sand, light red-brown,
dry to damp, firm to stiff, 5%+ angular to
subangular gravel .

19 le.2 lo.78 SM ns-' Gravelly Silty Fine to Coarse Sand, slightly

p550% | clayey, red-brown, damp, dense, 35% +
angular to subrounded gravel .

Gw- Fine to Coarse Sandy Gravel, slightly silty,
GM light brown, dry to damp, medium dense to
dense, 60% + angulor to subrounded grevel,
scattered angular to subrounded cobbles to
S inches.

19 |5.0 | 1.42 N1-
25501

PLATE A-52




pare 1-27-79 PACIFIC SOILS ENGINEERING,INC. work oroer _200827
oy F.D. 1402 WEST 2401h SYREET 2 )
HARBOR CITY, CALIFORNIA 90710 SHEET No. OF
SUBJECT Pioneer Site; Goldstone, California BORING No, © =3
Antenna No. 6 SURFACE ELEV, 3402

LOG OF BORINGS

QO unbisTureED  sampLE

[] suLk sampLe
/) PLASTIC BAG SAMPLE

9 SAIPLE NOT RECOVERED

SAMPLE

DEPTH +C FIELD SOIL CLASSIFICATION
5.7 |1.24 |[GW= 110 Fine to Coarse. Sandy Gravel, as above.
GM [2550#
Below 17 ft. occasional subangular cobbles
to 8 inches.
6.6 n/z
2550
;IJ\ 1 -‘Grovelly Silty Fine to Coarse Sand, light
pink-tan, dry to damp, very dense, 35% +
angular to subangular gravel to 2 inches.
71 37- Fine to Coarse Sandy Gravel, slightly silty,
‘ 4 |{ Vight pink-tan, dry to damp, very dense, 55%+
2550 angular to sub-rounded gravel, scattered suban
subangular to subrounded cobbles to 6 inches.
At 29 ft. 1 + ft. lens of very hard cobbles.
Gw/ END OF BORING AT 30 fi
GM NO WATER
SLIGHT CAVING ABOVE 4 ft,
49/9" PLATE A-53
1700
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APPENDIX D

LABCRATORY TESTING
PIONEER STATION, DSS 11

JET PROPULSION LABORATORY
GOLDSTONE, CALIFORNIA
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APPENDIX D
LABORATORY TESTING

Following completion of drilling and sampling for each boring, all samples were trans-
ported to our office for laboratory testing. As stated before » the laboratory program
for each antenna site was set up so it could be analyzed later as an individual founda=-

tion problem.

The critical factor in the foundation system selection and analysis was the response of
subsurface materials under dead load, as well as during the loading and unloading cycles,
caused by wind or seismic loading. Lateral loading from wind or seismic forces are the
basic factors affecting rotational stability and, in tum, differential settlement. In

order to analyze each antenna foundation under these loading conditions, a detailed
testing program was carried out in order to establish both the shear strength and the

consolidation characteristics of the in situ materials.

For each site, representative samples were chosen for consolidation testing. Where
possible, testing was performed on undisturbed samples. Where the undisturbed sample
contained enough gravel-sized material to significantly affect the results of the test,
the sample was screened io remove the oversized material, and then remolded to
approximate field density. The samples were carefully placed in the consolidation

test appa.ratus' and loaded incrementally at their natural moisture content from near 0 to
4 tons per square foot, At the 4-ton load + water was introduced and the somple was
allowed to saturate for 24 hours. Loading was then continued to 8 tons per square foot,

after which rebound characteristics were determined.

PACIFIC SOILS ENGINEERING, INC.




To determine the effects of repetitive loading due to wind forces , certain consolida-
tion tests were continued by incrementally loading and unloading the samples between
4 and 8 tons per square foot loading. The loading-unloading cycle was continued
until the recorded deformation stabilized for two cycles. Assuming that the majority
of recorded deformation during the rebound portion of a repetitive loading cycle is
primarily elastic deformation, the static constraint modulus (D) can be calculated for
each sample subjected to repetitive loading. Using the Poisson's Ration, y , obtained

from the in situ testing, the constraint modulus can be converted to Young's modulus, E
g 9

The most appropriate stress range for calculating D, andthus E,would be that range
over which the stress range is most likely to occur for the uctual instal lations. However,
due to limitations in sample size and testing apparatus the expected actural stress range
was not used. In order to minimize the effect of sample size and equipment limitations,
the stress range from 8 tons to 1 ton per square foot was used for the analysis. The

modulus values obtained from using this range of stresses are considered realistic, or

somewhat conservative.

Load-deflection relations for samples subject to conventional consolidation testing have
been plotted on Plates D-1 through D-3, while those for samples subject to the additionai
modulus testing are plotted on Plates E-1 through E-15, All plots have been corrected
for machine deflection and deflection of the sample caps. Also included on the load~-

deflection plots for the samples tested under repetitive loading are the calculations for

DandE.

PACIFIC SOILS ENGINEERING, INC.
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Triaxial compression and direct shear tests were performed to determine shear strength

parameters needed for bearing,

For the triaxial compression tests, three bulk samples were screened to remove all over-
sized material (+ 1/4 inch size) and then remolded to the approximate field density.

The remolded sample was then placed in the triaxial test chamber and allowed fo saturate,
Upon reaching saturation the samples were then tested under the consolidated drained
condition at a minimum of three confining pressures., Loading rate was 0,004 inch per

minute. The results of the triaxial compression tests are given on Plates C~1 through C-3.

As with the consolidation tests, direct shear tests were made on undisturbed ring samples,
where possible., Where the undisturbed samples contained significant amounts of over=
sized material that could substantially effect the tests results, the sample was remolded
to the approximate field density, Selected remolded samples and undisturbed samples
were tested at three different confining pressures. The remaining undisturbed samples
were tested at a confining pressure corresponding to the existing overburden pressures

in the field. Somples were allowed to saturate for a minimum of 24 hours and then
tested at a shearing rate of 0.05 inch per minute. Results of the direct shear tests,

grouped by antenna site, are located on Plates B-1 through B-6.

The in situ unit dry weight and moisture content, as shown on the Logs of Borings
(Plates A-1 through A-53), were obtained for each undisturbed drive sample., No

adjustment for rock content has been made .

PACIFIC SOILS ENGINEERING, INC.



Laboratory maximum unit weight determinations and full gradation analyses were per-
formed on selected bulk samples from each site as an aid in soil classification and in

determining the compactability of the native soils.

As an aid in determining extent of subgrade preparation and pavement thickness required
for the proposed service roads, a Califomia Bearing Ratio Test was performed on a selected
sample. This is an empirical test that compares the load carrying ability of the road sub-
grade material to that of standard crushed rock. The test results can then be correlated
with pavement performance records to determine the required pavement thickness, and

subgrade preparation.

PACIFIC S0OILS ENGINEERING, INC.
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TABLE 11

LABORATORY MAXIMUM DENSITY
AND OPTIMUM MOISTURE

METHOD OF TEST: ASTM:D 1557-70

(Method A, 5 layers)
Boring Depth Opt.Moist. Mcux .Dry Density
No. (feet) Soil Type (%) (Ibs/cu.ft.)
1-1 5-6 Silty Sand 13.0 120.0
2-2 2-3 Silty Sand y 118.0
2-3 6 -7 Gravelly Silty Sand 13.5 117.0
3-3 10.5-11.5  Gravelly Silty Sand 10.0 127.0
4-] 4 -5 Sandy Gravel 9.5 132.0
5-1 7 -8 Sandy Gravel 11.0 124.,0
6-3 5-6 Gravelly Silty Sand 11.5 126.0

TABLE 111
CALIFORNIA BEARING RATIO TEST

Boring 2-2 Depth 2 - 3 ft.
Penetration Load
(inches) (psi) % of Standard
0.10 956 96
0.20 753 50
0.30 670 35
0.40 766 33
0.50 821 32

PACIFIC SOILS ENGINEERING, INC.
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APPENDIX E

CALCULATIONS FOR
TOTAL SETTLEMENT DUE TO DEAD LOAD
DIFFERENTIAL SETTLEMENT DUE TO WIND LOAD

BEARING CAPACITY, AND
LATERAL RESISTANCE

PIONEER STATION, DSS 11

JET PROPULSION LABORATORY
GOLDSTONE, CALIFORNIA

|
PACIFIC SOILS ENGINEERING, INC,



paTe_3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroer_ 200827

1402 WEST 240TH STREET
By_J35 ] or 39

HARBOR CITY, CALIFORNIA 90710 SHEET NO.

sussectProposed 130-feet Diameter Antenna Array, Pioneer Site (DSS-11)

Goldstone, California Wind Loading Diagram

Wind

———— —— — —— —— ——— — — — — — — — — —

| DL: 200K
WL: 0
NET: 200K

Wheel #1
DL: 200K
WL: 95K
NET: 105K

Wheel #3
R DL: 200K
WL: 95K
NET: 295K

Wheel #4

DL: 200K

WL: 0
Scale: None NET: 200K




pate__3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroer__ 200827

1402 WEST 240TH STREET
Sy J55 2 oF_ 3%

HARBOR CITY, CALIFORNIA 90710 SHEET NO.

susJecT—Proposed 130-foot Diameter Antenna Array, Pioneer Site (DSS-11)

Goldstone, California Basic Assumptions for Settlement Calculations
P P
‘ Top of Ring Footing
Eolp '
?Ogo"oc 2 ‘/ \ Ground Surface
5‘"0'."' \ 1 1 / \
.'-on.o.'. D '7 \
- z?@"" ‘ F Assumed Zone \\
?5%9‘*0 Q2% C l // of Loading R
?A&":’%‘()" 0 y \ Bottom of Footinz
/ __.l\\ . / \\ ?
je—B 2(Dg +2) ‘.l D
: Al Nl

2(Df+2)+Ds é,

/ \ g Scale: None \
\

Assumptions
1. Concrete will dissipate the point load, P, evenly with depth ot 1:1 slope
2. Soil will dissipate the load evenly with depth at 1/2:1 slope

Thus, the change in vertical pressure acting on the soil (AP) at any depth
D below the bottom of the footing is approximately equal to:

AP o~ P

(B + D)2 (Df +2) +Dy)

Actual Antenna

|
I
[
Ring Footing D 58 -

J
\Assumed effective footing
used for settlement analysis




A \-ﬂww
1

DATE

BY.

3-26-79

JSS

PACirIC SOILS ENGINEERING, INC.

1402 WEST 240TH STREET
HARBOR CITY, CALIFORNIA 90710

sussect_Proposed 130-foot diometer Antenna Array, Pioneer Site (DSS=11)
TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO, T

WORK ORDER_200827

SHEET NO.

3

or 37

Goldstone, California

TOTAL SETTLEMENT CALCULATIONS

-

¥ from Consolidation Curve

Df = 5f P =200 kips Reference Consol. Curve 1-1@ 15'-16'
B= 5ft &= 119 pcf H= 5f. o
. Q ‘é\ -é\ |
.40 e}\ \\é &.\<\ \\‘9 \‘e‘)" .\ o\\ i o\\ eo\o ™ )
i & D & ¥ & ) \ N & 0
PR .'_}& & & o o“‘P ™ .,oé‘ S
N (oY) Q'\(\ Q C C N
io ’ (o) V) hY \‘) o Q& Vs cP
R g i ¢\ o° 4 o° ¢ 5
Q0 e,é VQ & & 4 Q0 s <O S ° D
A\ Q¢ c’o&d‘ o% oo v
0.45 0.87 1.22 0.43 1.04 0.61 0.37
12.5 0.74 0.37 1.11 0.67 0.91 0.24 0.14
15
. 17.5 1.04 0.22 1.26 0.87 1.00 0.13 0.08
20—
22,5 1.34 0.14 1.48 1.05 1.13 0.08 0.05
25 ;
27.5 1.64 | o.10 | 1.74 1.20 | 1.24 | o.04 0.02 '
30-
32.5 1.93 0.07 2.00 1.32 1.34 0.02 0.01
35
TOTAL SETTLEMENT = ZAH = 0,67 inches



R aa

pate___3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroer— 200827

JSS 1402 WEST 240TH STREET
BY HARBOR CITY, CALIFORNIA 90710 SHEET NO. 3 or 39
- Proposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)
Goldstone, California  TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO. 1
TOTAL SETTLEMENT
o = L CALCULATIONS 2-3@ &-7"
Df= 5 ft, P = _200 kips il -Reference Consol. Curve 1-1 @ 15'-16'
goar S &= 119 pcf H=5Fft.
7=
; Q/ '\é\ é\ 2
2 N \ \J e\o & f—}&‘, \'\b& \bo\\ °\°o°
. o \0 « O 2 o & \ .p AN ) xN
(2NN RN @ & & ) S é\.bo
& . NG N & Sl O N
¢ e AP > ’<< (‘é o (JOQ\ P
R /0 &° R &/ & e AT ¥® & P> S @
Q e v & ] QO ¢ Y v C
A\ {2 ‘-)°k°« o% o °
0.45 0.87 1.32 0.28 0.54 0.26 0.16
% 12:5 0.74 0.37 1.11 0.67 0.91 0.24 0.14
. 17.5 1.04 0.22 1.26 0.87 1.00 0.13 0.08
20 '
22,5 1.34 0.14 1.48 1.05 1.13 0.08 0.05
o2 5
27.5 1.64 0.10 1.74 1.20 1.24 0.04 0.02
30- '
32.5 1.93 0.07 2.00 )32 1.34 0.02 0.01
35

TOTAL SETTLEMENT = ZAH = 0.46 inches

¥ from Consolidation Curve




oate 3=26-79 PACIFIC SOILS ENGINEERING, INC.  wonk onpen__ 200827
ST 240TH STREET
BY JSS HAR;:)(::::'EIY. c:u:onnm 90710 SHEETNO. —3 __of_39
kst Proposed 130-foot diameter Artenna Array, Pioneer Site (DSS-11)
Goldstone, California TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO., 1
TOTAL SETTLEMENT CALCULATIONS
Df= 10 ft. P = 200 kips A Reterence Consol. Curve 1-1 @ 15-1¢'
B= 8 ft. r: 119pcf H= 5ft.
lé‘ é\
Q& e:\(‘ Q&% \bo\ o‘\ 0\(\ o
-(‘o\ & > & o\‘) & o"o\ ;- \\oofbb&@ ’
WIS YA Cow /O
s’ ’ X ]
Q &¥ X 6\°° &” S 'O\qo* e v S
g P 5% o v
0.37 1.1 0.67 0.93 0.26 0.16
0.20 1.24 0.88 1.00 0.12 0.07
0.13 1.47 1.05 1.12 0.07 0.04
0.09 1.73 1.20 1.24 0.04 0.02
32.5 1.93 0.07 2,00 1.32 1.34 0.02 0.01

—35

TOTAL SETTLEMENT = £aH = 0,30 inches

¥ from Consolidation Curve




oate 3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroen_200827

1402 WEST 240TH STREET 6 39
oy J55 HARBOR CITY, CALIFORNIA 90710 SHEET NO. OF
Proposed 130-foot diameter Antenna Array, Pioneer Site (DSS-1 1)
SUBJECT

Goldstone, Califernia  TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO. 1

TOTAL SETTLEMENT CALCULATIONS

Df= 12 ft, P= 200 kips Refsrence Consol., Curve 1-1@ 15'-1¢'
B= 6Ft &= 19 pef H= 5f,
& &
S e & / L .
32 \ s(“, of «,\\5 ‘}&" \\& W ¢ °\?o°
N QO .\o 0’5 é\g z“) \ .P ‘P OOQ o\\
’ \(\\\ f—}‘ o> c)\" "(‘o\\ (}0(\ cP(\ »* ¢e \-\b
¥/ 08 St LS o w S el % £
o R &S $ S
L v & 4 Q0 e L v C S
1 K ‘9°\°< % o A%
0.86 0.40 1.26 0.74 1.01 0.27 0.16
19.5 1.16 0.21 1.37 0.96 1.07 0.11 0.07
—22
. 24,5 1.46 0.13 1.59 1.12 1.18 0.06 0.04
—27
29.5 1.76 0.09 1.85 1.25 1.28 n.03 0.02
I i 2
a7 34.5 2.05 0.07 2,12 1.36 1.38 0.02 0.01

TOTAL SETTLEMENT = SAH = 0.30 inches

¥ from Consolidation Curve




pare_3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroer_200827

1402 WEST 240TH STREET
BY 4SS : HARBOR CITY, CALIFORNIA 90710 SHEET NO. Z OF 29
susect__f Tposed 130-foot diameter Antenna Array, Pioneer Site (DSS=11)
Goldstone, California TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO, 2
TOTAL SETTLEMENT CALCULATIONS
D.= 5ft, P= 200 kips Reference Consol. Curve 2-1 @ 15'-14'
N L. LY KIPS o ) e Sl B 0 A |
B= 8F, &= 118 pef H= 5ft,
o o
"\\ ‘s\ o XN {\o X
40 0\\ \ (,\‘, \o .’\"’ f—}‘e \.\o \\o Qe \-\0(\
/€ /&> ® o SO &
e . > 9 S & ¥ S &
N Ty /&S /Ry
’ ‘.0 s 8 ° o« 5 &
QO 0(\\ VQ o < P Qo ’ \O v (J \z\
A\ ¢ "’ogp‘ 1Y ol A%
0.44 0.60 1.04 0.56 1.16 0.60 0.36
12,5 0.74 0.30 1.04 0.88 1.16 0.28 .17
15
. 17.5 1.03 0.18 1.21] 1.16 1.30 0.14 0.08
20
22.5 1.33 0.12 1.45 1.38 1.45 0.07 0.04
——25
27.5 1.62 0.09 1.71 1.57 1.62 0.05 C.03
3 ()

TOTAL SETTLEMENT = S A H

._9.68 inches

¥ from Consolidation Curve




D e i s s A acian o

oare_3-26-79

JSS

BY

SUBJECT

Proposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)

PACIFIC SOILS ENGINEERING, INC.

1402 WEST 240TH STREET

HARBOR CITY, CALIFORNIA 80710

WORK ORDER

SHEET NO.

200827

8

or. 39

Goldstone, California

- TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO, 2

TOTAL SETTLEMENT CALCULATIONS
200 kips . '

Reference Consol. Curve

2-3@ 6'-7'

2-1 @ 15'-16

__ 125 ] 074 | 030 | 104 0.8 | 1.16 |o0.28 0.17
15
- 17.5 1.3 | 018 | 121 .16 | 130 |o0.14 0.08
20
22.5 .33 ] o2 | 145 .38 | 1.45 0.0 0.04
05,
27.5 .62 | 0.09 | 171 1.57 | 1.6 "|o0.05 0.03
| —30 '

¥ from Consolidation Curve

TOTAL SETTLEMENT = £AH = 0.45 inches



oare 3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroer___200827
1402 WEST 240TH STREET
BY 455 HARBOR CITY, CALIFORNIA 90710 SHEET NO. 9 or_39

sussecT—Proposed 130-foot diameter Antenna Array, Pioneer Sffe (DSS-11)

Goldstone, California TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO. 2

TOTAL SETTLEMENT CALCULATIONS

De=_10f. P= 200 kips Reference Consol. Curve 2-1 @ 15'-15'
X’= 118 pef H= 5f.
; 0 \é\ - \\'9 \‘0‘:’
A S & /5
&/ %€ R
e, N S (\}\ (,)"\ &
v\(‘ I\'(‘O\ 4 o\ /<< \\‘} o\o
R R° e‘&\ v {i\o N 7 Qo
A\ R (—’0\0‘
12.5 0.74 0.23 0.97 0.89
15
17.5 1.03 0.15 1.18 1.12 1.27 0.15 0.09
— ]
g5 | 225 1.33 0.10 1.43 1.37 1.44 0.07 0.04
27.5 1.62 0.08 1.70 1.55 1.59 0.04 0.02
30
32.5 1.92 0.06 1.98 1.73 1.77 0.04 0.02
35 :

TOTAL SETTLEMENT = SaH = 0,30 inches

* from Consolidation Curve

*



3-26-79

DATE

oy J5$

HARBOR CITY, CALIFORNIA 90710

PACIFIC SOILS ENGINEERING, INC.

1402 WEST 240TH STREET

sussect__Proposed 130-foot diometer Antenna Array, Pioreer Site (DSS-11)

WORK ORDER

SHEET NO.

200827

10

or_39

Goldstone, California  TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO, 2

126,

12 ft,

TOTAL SETTLEMENT CALCULATIONS
P= 200 kies - -

5ft,

Reference Consol, Curve 2-1@ 15'-16'

¥ from Consolidation .Curve

A é‘é\ X -
o AN AN & o
(o] (\"p oﬁo* \(\o°.bo'"
63 S O
o\o » °\° L 5 o(\'a
’ QO U4 ko v CI Q\
P & 9% oo ®
gO
14.5 0.86 0.23 1.09 1.00 1.20 0.20 0.12
17
| 19.5 1.15 0.14 1.29 1.25 1.35 0.10 0.06
22
. 24.5 1.45 0.10 1.55 1.44 1.51 0.07 0.04
—27
29.5 1.74 0.07 1.81 1.61 1.66 0.05 0.03
30
. 34.5 2.04 0.06 2.10 1.80 1.83 0.03 0.02
7
TOTAL SETTLEMENT = ZaH = 0.27  jnches

. v
Ao




200827

pate 3-26-79 PACIFIC SOILS ENGINEERING, INC. WORK ORDER
1402 WEST 240TH STREET
gy JSS HARBOR CITY, CALIFORNIA 90710 SHEET NO. 11_or 39
sussect_ Froposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)
Goldstone, California TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO, 3
TOTAL SETTLEMENT CALCULATIONS
Df: 5. P= 206A|<;E.s- _.-Referepce Cbnsyl. Curve 3-1 @15"-16.
B= 5, & =121 pet H= 5§,
¢ R
\\4 \Qé (}
’\ : .5\ 3
o /\?00\
\
Q:@Q‘
0.45 0.87 1.32 0.42 0.98 0.56 0.34
, 12,5 0.76 0.37 1.13 0.65 0.88 0.23 0.14
150e
' 17.5 1.06 0.22 1.28 0.83 0.96 0.13 0.08
20. :
22,5 1.36 0. 14 1.50 1.01 1,08 0.07 0.04
25.
27.5 1.66 0.10 1.76 1.16 .20 |o.04 0.02
e 30
32.5 1.97 0.07 2,04 1.30 1.33 0.03 0.02
35

TOTAL SETTLEMENT = SAH = 0.64  inches

t * from Consolidation Curve




oate_3-26-79 PACIFIC SOILS ENGINEERING, INC.  wororoen__200827

1402 WEST 240TH STREET
ev__ JSS

12 9
HARBOR CITY, CALIFORNIA 90710 SHEET NO. or 3

Proposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)
SUBJECT

Goldstone, California TOTAL SETTLEMENT CALCULATIONS, ANTENNA NO. 3

TOTAL SETTLEMENT CALCULATIONS

. L 2-3@ 6'-7"
D.=5ft. P = 200 kips Reference Consol, Curve 3-1 @ 15'-16'
f | _.__E._ . leterer oot PO
H= _5¢
o™ s
X \94 i o\\ 60\\0 .\(\(‘
Ny N N o -0
e N\ P &2 X
X \(\o & Nl ()(\o\'\bo
& an o0 25 o P
Q& 4 QO U4 \o D CIO Q‘
P ¢ ol v
0.28 0.54 0.26 0.16
12.5 0,76 0.37 1.13 0.65 0.88 0.23 0.14
15
2 - 17.5 1.06 0.22 1.28 0.83 0.96 0.13 0.08
22.5 1.36 0.14 1.50 1.0 1.08 0.07 0.04
25
27.5 1.66 0.10 1.76 1.16 1.20 0.04 0.02
e 30
. 32.5 .97 | 0.07 | 2.04 1.30 1.33  |o.03 0.02
]

TOTAL SETTLEMENT = $aH = | 46 inches

¥ from Consolidation Turve



pare_S-26-79 PACIFIC SOILS ENGINEERING, INC.  work orpen_ 200827

1402 WEST 240TH STREET

HARBOR CITY, CALIFORNIA 90710 SHEET NO.

susJecT_Proposed 130-foot didmefer Antenna Array Pioneer Site (DSS-11)

Goldstone, California TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO, 3

TOTAL SETTLEMENT CALCULATIONS

.Df= 10 ft, P =_200 kips o .Referer_\ce Consol. Curve 3-1@ 15'-16'
p= 10f. &= 121 pef H= S&.
> iy
e X\ (‘é\\ - {é\ \‘\e";’ 8 & 5 & e.\o o
o \ & & ) N > O o°
PR\ X /N g 0 & X
< \ XN \\ é\ < o (s bo
’ & AT d o o aR
z\ 0\ C N > O c ‘ & ’ ‘}
. e ¢ o 4 o < S &
e L LIPS s Qo PR v S
A\ K Ogo( o% oo v
0.76 | 0.3 1.07 0.65 | 0.8 | 0.20 0.10
17.5 1.06 "0.18 1.24 0.82 0.95 0.13 0.08
20
. 22.5 1.36 0.12 1.48 1.00 1.06 0.06 0.04
—25
27.5 1.66 0.09 1.75 1.16 1.20 0.04 1 0.02
30 '
32.5 1.97 0.07 2,04 1.30 1.33 0.03 0.02
35 - -

TOTAL SETTLEMENT =ZAH = 0.26  inches

% from Consolidation .Curve
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oate 3-26-79 PACIFIC SOILS ENGINEEKING, INC. work orper200827

JSssS 1402 WEST 240TH STREET 14 OF3 9

8y HARBOR CITY, CALIFORNIA 90710 SHEET NO.

SUBJECT Proposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)

Goldstone, California TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO. 4

TOTAL SETTLEMENT CALCULATIONS
Reference Consol. Curve 4-2 @ 10'-17"

&= 121 pef

PN
.0(}\’(*0 .g\&‘_}&
* o\o o
Q Qo (:\o
40
0.45 0.87 1.32 C.23 0.48 0.25 0.15
12,5 0.76 0.37 1.13 0.33 0.44 0.1 c.07
15
17.5 1.06 0.22 1.28 0.42 0.47 0.05 0.03
Ty} .
22.5 1.36 0.14 1.50 0.48 0.52 0.04 0.02
e 25
27.5 1.66 0.10 1.76 0.56 0.58 - | 0.02 0.01
|30 ,
32,5 1.97 0.07 2.4 0.60 0.61 0.01 0.01
L35

TOTAL SETTLEMENT = ZAH = 0.29  inches

| * from ,Consolidation Curve



Al bbb sateiAnden Sk AL AL A i Kl

oare_3-26-79 PACIFIC SOILS ENGINEERING, INC.  wosx oroen_ 200827

H STREET
gy__Jd 35S 1402 WEST 240TH STR

HARBOR CITY, CALIFORNIA 90710 sHeeTNo. 15 _or 39

suasecr__Froposed 130-foot diameter Antenna Array, Pioneer Site (DSS5-11)

Goldstone, California TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO. 5

TOTAL SETTLEMENT CALCULATIONS

De=_5f, P=_ 200 kips Reference Consol. Curve 5-3 @ 10'-11°
= Jft X’= 121 pcf = 5T, i
) o
: Q /e N i &
@R 4 s@ o8 ‘,\«, 5‘&5 & \\6’* o_,°\-\o°
& S8 82 ESS £ Fx S
& . N I o) S
< X l\ & A ,Q \é\ oo . W s P
/LSRG S ST S S S e
\® 3¢ L& S o o v
7.5 0.45 0.87 1.32 0.17 0.48 0.31 0.19
10
| 12.5 0.76 0.37 1.13 0.30 0.42 0.12 0.07
15
. 17.5 1.06 0.22 1.28 0.41 0.47 0.06 0.04
20
22,5 1.36 0.14 1.50 0.49 0.52 0.03 0.0?
|25
27.5 1.66 0.10 1.76 0.56 0.58 0.02 0.01
30
32.5 1.97 0.07 2.04 *0.62 0.64 0.02 0.01
——35
|

TOTAL SETTLEMENT = ZAH =" 0,34 inches

* from Consolidation Curve




pare_3-26-79 PACIFIC SOILS ENGINEERING, INC.  workoroer_200827
BY. JS3 ﬂAR;t)o: gerirzﬁ::;;cf: ;0710 sWeeTno. 16 o 39

sussecT_Froposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)

Goldstone, California TOTAL SETTLEMENT DUE TO DEAD LOAD, ANTENNA NO. é

TOTAL SETTLEMENT CALCULATIONS

D.= 5ft. P= 200 kips . Reference Consol, Curve 4-1 @ 5'-6'
B= 5ft. &= 128 pef " H= 5f.
e:;! o(\é~ oi\é‘ LY
o & R & .
£ Y o
0 Lt (‘}\ \-\b
ol » O\OQ‘Q\ ‘)' o‘-ao
7 60 e © ° Q
P % o v
0.22 | 0.42 | 0.20 0.12
} 12.5 0.80 0.37 1.17 0.31 0.39 0.08 0.05
15
- 17.5 1.12 0.22 1.34 0.37 0.42 0.05 . 0.03
20—
22.5 1.44 0.14 1.58 0.44 0.46 0.02 {1 0.01
25 '
20 27.5 1.76 0.10 1.86 0.49 0.50 0.01 0.01

TOTAL SETTLEMENT = ZAH =" 0.22  inches

¥ from Consolidation .Curve



pare_3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroen__ 200827

gy___JSS 1402 WEST 240VH STREET 17 39

HARBOR CITY, CALIFORNIA 90710 SHEET NO. OF

sussect—Proposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)

Goldstone, California  DIFFERENTIAL SETTLEMENT DUE TO WIND LOAD, ANTENNA

| DIFFERENTIAL SETTLEMENT CALCULATIONS
Max, Diff. P, = _190 kips

E = 1687 tsf

B =
\ .
) &
& Q“'\ A"\
0\ x \o (\(\
& A0
W
® \\06\
b5
7.5 0.77 0.03 0.03
—= 10
12,5 0.35 0.01 0.04
— 15
17.5 0.20 0.01 0.05
e 20
22,5 0.13 0.00 0.05
— 25
“AH=4P 4

CNOL T

\



e el

oave.3-26-79 PACIFIC SOILS ENGINEERING, INC.  workorper.200827
1402 WEST 240TH STREET
BY. 435 HARBOR CliYTCALI:ORNIAQOHO SHEET NO. 18 or 39 *

sussect_Proposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)
Goldstone, California  DIFFERENTIAL SETTLEMENT DUE TO WIND LOAD, ANTENNA NO. 1

DIFFERENTIAL .SETTLEMENT CALCULATIONS vy
Max, Diff, P, = 190 kips
B= 8ft, - D =10 ft, H= 5f, E= 1687 tsf
S < .
-0 3
06“\-\\0‘\ \Q\ .\
X \o '\\(\
& A% %
S
v \\0‘0
4.
0.01
0.02
e 20
22,5 0.13 0.00 0.02
— 25
*A H= ar x H




oare3-26-79

gy.dSS

PACIFIC SOILS ENGINEERING, INC.

1402 WEST 240TH STREET
HARBOR CITY, CALIFORNIA 90710

sussect_Proposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)

WORK ORDER

SHEET NO. 19

200827

or 39

Goldstone, California

DIFFERENTIAL SETTLEMENT DUE TO WIND LOAD, ANTENNA NO, 1

DIFFERENTIAL SETTLEMENT CALCULATIONS

Max. Diff, P, = 190 kips

E=_1687 tsf

*A H=

B=6f. Dp=121, 5ft.
A
.0 QL
O . N\
S o Q
'0&\ \o\ o
e O
"
\&
o
14,5 0.37 0.01 0.01
— 17
19.5 0.20 0.01 0.02
L 22
24,5 0.13 0.00 0.02
ap x H



AL A

oate__5=26-79 PACIFIC SOILS ENGINEERING, INC.  work orper__200827

Y JSS 1402 WEST 240TH STREET

HARBOR CITY, CALIFORNIA 90710 sueeTno. 20 oF 39

SUBJECT Proposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)

Goldstone, Californic DIFFERENTIAL SETTLEMENT DUE TO WIND LOAD, ANTENNA NO. 2

DIFFERENTIAL - SETTLEMENT CALCULATIONS

* Max. Diff. P, =_190 kips
B=8fr, -~ Dp=_sp, H=__s5f, E=_582 ys¢

, 12,5 0.29 0.03 0.09

=15
17.5 0.17 0.02 0.1

— 20
22,5 0.12 0.01 0.12

— 25
27.5 0.09 0.01 0.13

— 30

*AH=AP x H




oate_3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroen_200827

JSs 1402 WEST 24CTH STREET 2 39
8y HARBOR CITY, CALIFORNIA 80710 SHEET NO. OF

sussect__Proposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)
Goldstone, California DIFFERENTIAL SETTLEMENT DUE TO WIND LOAD, ANTENNA NO, 2

DIFFERENTIAL SETTLEMENT CALCULATIONS
_Max. Diff. P, =_ 190 kips

B=_14p. -~ Op=a0m. = H=_sh, - E= 58 4

N
-O \ /\\.
\\ . N\
kés °\\(‘ O\Q.(\'\
& O
Syt
YOS
N
l!/c,&
0.02
17.5 0.14 0.01 0.03
— 20
22.5 0.10 0.01 0.04
— 25
i
_ 27.5 0.07 0.01 0.05
—230 -
{ 32.5 0.06 0.0 0.06
—35

'AH=AP x H




pate__3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroen__ 200827
0 TREET 2
o222 AR WEST 40T STREET 110 sweerno, 2239

sussect_Froposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)
—Goldstone, California _ DIFFERENTIAL SETTLEMENT DUE TO WIND LOAD, ANTENNANO. 2\

~ -

"
“

DIFFERENTIAL SETTLEMENT CALCULATIONS
i - Max, Diff, P, = 190 kips
r
|
E

B=_12f. Dp=12#. H= 5§, E= 528 s

14.5 0.21 0.02 - 0.02
R v
19.5 0.14 0.01 0.03
22
24.5 0.10 0.01 0.04
L 27
, . 29.5 0.07 0.01 0.05
32
; 34.5 0.05 0.01 0.06
| | 37
|
*A H= ap x H
E




pate3=26-79 PACIFIC SOILS ENGINEERING, INC.  work onper_ 200827

8§ 1402 WEST 240TH STREET

8Y. HARBOR CITY, CALIFORNIA 90710 SHEET NO. 23 or 39

susJsect—Proposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)

Goldstone, Califomia DIFFERENTIAL SETTLEMENT DUE TO WIND LOAD, ANTENNA NO, 3

DIFFERENTIAL SETTLEMENT CALCULATIONS

‘Max. Diff. P. = 190 kips ‘ L
B=5ft. : Df= 5Ft., - H= 5f. 7" E =815 tsf

12,5 0.35 0.03 0.09

e~ 15
) 17.5 0.20 0.01 0.10
. 22,5 0.13 0.01 o.n
27.5 0.09 0.01 0.12

o 30




pate_ 3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroen_200827

JSsS 1402 WEST 240TH STREET 24 39
8Y HARBOR CITY, CALIFORNIA 90710 SHEET NO. OF

SUBJECT Proposed 130-foot diameter Antenna Array, Pioneer Site (DSS-11)

Goldstone, Colifornia DIFFERENTIAL SETTLEMENT DUE TO WIND LOAD, ANTENNA NO, 3

DIFFERENTIAL SETTLEMENT CALCULATIONS
Max, Diff. P, = 190 kips

———l M o - -

B=1of, -~ Di=lo#, H=__ 58, E= 815 tsf

12.5 0.29 0.02 0.02
— 15
: 17.5 0.17 0.01 0.03
{— 20
22.5 0.12 0.01 0.04
. 25
27.5 0.08 0.01 0.05
30
*A H= af x H




oarte__3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroer_200827

1402 WEST 240TH STREET
By__J5S HARBOR CITY, CALIFORNIA 90710 sHeeTno. —29 _oF 39
. SUBJECT Proposed 130-foot diameter Antenna Array, Pioneer Sifé (DSS-11)
’ Goldstone, California DIFFERENTIAL SETTLEMENT DUE TO WIND LOAD, ANTENNA NO. 4
DIFFERENTIAL SETTLEMENT CALCULATIONS
Max, Diff, P, = 190 kips
b=_sm  Dp.smo  He_sm | E-lsmu
‘ QD “} N &
X & N . )
\40 0\\ ge‘\ ‘?Q ‘é\\-\\(‘ 0\0‘0.
I ,Q& (}é‘ ,_}@ Q'g‘o 6@"‘ «S @\\
&
Q’ .\Oo\ ' x‘_’w\‘\g bQ;\e‘«
V\\oi‘ v 4«,0\.
0.77 0.03 0.03
r 12.5 0.35 0.01 0.04
—~ 15
17.5 0.20 0.01 0.05
l— 20
. 22.5 0.13 0.00 0.05
e 25
*A H= ap x H
E




DATE 3-26-79 PACIFIC SOILS ENGINEERING, INC.  workorpen 200827

1402 WEST 240TH STREET !
By JSS MARBOR CITY, CALIFORNIA 80710 sHeeTno. 28— oF 39

SUBJECT d 130-foot diameter Ant nna Array, Pion ite (DSS~11)
. Goldstone, California  DIFFERENTIAL SETTLEMENT DUE TO WIND LOAD, ANTENNA NQ,

DIFFERENTIAL SETTLEMENT CALCULATIONS
»Mcx. Diff, P, _= 190 kips

B=  5ft. Df= 5ft, - H= 5f. E= 1881 tsf
N o
& \':,Q (‘\i\o'("\ Q.\\\
§ & & N S ¢
& NS o (N
¢_,\ N 6\0 A &
:l-Q < Q@
X /0
v ° S
0.02 - 0.02
12.5 0.35 0.01 0.03
r— 15
17.5 0.20 0.01 0.04
— 20
22.5 0.13 0.00 0.04
25

*AH=AP x H




DATE 3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroer 200827

JSS 1402 WEST 240TH STREET 27 39

BY HARBOR CITY, CALIFORNIA 80710 SHEET NO. OF

sussect__Proposed 130-foot diameter Antenna Array, Pioneer Site (DS5-11)

Goldstone, California DIFFERENTIAL SETTLEMENT DUE TO WIND LOAD, ANTENNA NO. 6

DIFFERENTIAL SETTLEMENT CALCULATIONS
Max. Diff. P. = __ 190 kips
B= 5f., - Df=5ft. H= 5§5f. E= 1747 tsf
PN & &
\o \\" 6\‘\.\\(\‘\ /\Q\ ‘\
é”‘;, ak\é & O
o < x-o\ 06\0 ’Z“\ 0&
N S
%c,,} > A
v L)
0.03 0.03
12,5 0.35 0.01 0.04
™ 15
17.5 0.20 0.01 0.05
— 20
22,5 0.13 0.00 0.05
= 25
‘A H= aP  y
E



oate__3-26-79 PACIFIC SOILS ENGINEERING, INC.  work onoer_200827

By 158 1402 WEST 240TH STREET 28 39

HARBOR CITY, CALIFORNIA 90710 SHEET NO. OF

sussect. Proposed 130-foot Diameter Antenna Array, Pioneer Sité (DSS-11)

Goldstone, California  BEARING CAPACITY CALCULATIONS, ANTENNA NO. 1

¢ = 34deg. C = 200 pSf .( = l]?pCf
Ne = 42 Ny = 32 Ng = 29
B = Sft. Df = 5ft.

BEARING CAPACITY:

q = 200(42) + 0.5(119) 5(32) + 119(5) (29)
q = 35175ps

MAXIMUM BEARING REQUIRED:

Q

Pyl + PwV/ effective footing size

Q

200 + 95/(5 x 14) = 4,214 ksf = 4,214 psf

FACTOR OF SAFETY:

F.S. = Bearing Capacity
e Max .Bearing Required
s o 95175
4,214

F.5. = 8.3




paTE__3-26-79 PACIFIC SOILS ENGINEERING, INC.
JSS 1402 WEST 240TH STREET
BY HMARBOR CITY, CALIFORNIA 90710

SUBJECT

Proposed 130-foot Diameter Antenna Array, Pioneer Site (DSS-11)

SHEET NO. OF

WORK ORDER 200827

29 29

Goldstone, Califomia BEARING CAPACITY CALCULATIONS, ANTENNA NO, 2

g = 29deg. C = 225 psf Y
Nc = 27.5 Nr = 13.5 Nq
B = 8ft. D¢ = 5 ft.
BEARING CAPACITY:
q = CN; + 0598 Ny+ yDfNg
q = 225 (27.5) + 0.5(118)(8)(13.5) + 118 (5) 16
q = 22,000 psf
MAXIMUM BEARING REQUIRED
Q = Pgi + Pyl/effective footing size
Q = 200 + 95/(8 x 14)
Q = 2.634 ksf = 2,634 psf

FACTOR OF SAFETY :
Bearing Copacity

F.S. =

Max .Bearing Required
F.S. = 22,000

2,634
F.S. = 8.4

118 pcf

16



pare__3-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroer_—200827

oy 55 1402 WEST 240TH STREET 30 39

HARBOR CITY, CALIFORNIA 80710 SHEET NO. OF

susJect_froposed 130-foot Diameter Antenna Array, Pioneer Site (DSS-11)

Goldstone, California BEARING CAPACITY CALCULATIONS, ANTENNA NO, 3

ﬂ = 33 deg, C = 250 PSf Y= 121 pCF
Ne = 39 Ny = 27 Ng = 26
B = 5ft., Ds =5 ft.

BEARING CAPACITY:

q = CN¢ + 0.54B Ny +vDg¢ Nq
q = 250(39) + 0.5(121) 5(27) + 121(5) 26
q = 33,648 psf

MAXIMUM BEARING REQUIRED

Q = Pdl + Pwl/ effective footing size
Q = 200 + 95/(5 x 14)
Q = 4,214 ksf = 4,214 psf

FACTOR OF SAFETY:

F.S. = Bearing Capacity
" Max .Bearing Required
F oso = 33'648
4,214

F.S. 8.0




oATE.—3=26=79 PACIFIC SOILS ENGINEERING, INC.  work oroErR_200827

2 WEST 240TH STREET
BY IS HAR;:)OR gTY,CAJ?ORSFAQOHO' sueeTno. 31 or 39
.. SUBJECT Proposed 130-foot Diameter Antenna Array, Pioneer Site (DSS-11)
Goldstone, Califomia  BEARING CAPACITY CALCULATIONS, ANTENNA NO. 4
1 g = 34deg. C = 700 psf > = 121 pcf
Ne = 42 Ny = 32 ch = 29
B = 5ft. Df=5ft.
BEARING CAPACITY:
q = CNe + 05BNy + yDfNg
q = 700(42) + 0.5(121)(5)(32) + 121(5)(29)

q =  56,625psf

‘ MAXIMUM BEARING REQUIRED:

i Q = Pgi + P/ effective footing size
‘ Q = 200 + 95/(5 x 14)
Q = 4.214kf = 4,214 psf

FACTOR OF SAFETY:

F.S. = Bearing Capacity
B Max .Bearing Required
F.S. = 56,625
4,214

F.S5, = 13.4




pate_3-26-79 PACIFIC SOILS ENGINEERING, INC. work oroer—200827 ‘
1402 WEST 240TH STREET
BY 55 HARBOR CITY,CALI:ORNM 90710 SHEET NO. 32 OF 39

Proposed 130~foot Diame ter Antenna Array, Pioneer Site (DSS-11)
Goldstone, California BEARING CAPACITY CALCULATIONS, ANTENNA NO. 5

SUBJECT

A

8 = 35deg. C = 425 psf ¥= 12 pcf
N, = 46 Ny = 37 Nq = 33
B = 5f. Df = 5 ft.
BEARING CAPACITY:
q = CN¢ + 0.594B N+ + ¥Df Nq
q = 425(46) + 0.5(121) 5(37) + 121(5) 33
q = 50,708 psf
MAXIMUM BEARING REQUIRED:
Q = Pdl + P/ effective footing size.
Q = 200 + 95/(5x 14)
Q = 4,214 ksf = 4,214 psf
FACTOR OF SAFETY:
F.S. = Bearing Capacity
o Mox .Bearing Required
F.S. = 50,708
4,214

F.S. 12.0




3-26-79

DATE PACIFIC SOILS ENGINEERING, INC.  worx oroen_200827

1402 WEST 240TH STREET 33
8y JSS - HARBOR g'srv CALI:OR:IEA 90710 SHEET NO. or 39
susJecT—Proposed 130-foot Diameter Antenna Array, Pioneer Site (DSS-11)

Goldstone, Californio BEARING CAPACITY CALCULATION, ANTENNA NO. 6

= 27 C = 375psf ¥= 128pcf
Ne = 24 Ny = 9 Ng = 13

B = 5f., Df = 5ft.

BEARING CAPACITY:

q = CNe + 0.5¥yBNy + v¥Df Nq

q = 375(24)+ 0.5 (128)(5) (%) + 128(5) 13

q = 20,200

MAXIMUM BEARING REQUIRED:
Q = Pgi + Py, / effeciive footing size

Q

200+ 95/ (5x 14)

Q 4.214ksf = 4,214 psf

FACTOR OF SAFETY:

F.S. = Beoring Capacity
Max.Bearing Required
F.$. = 20,200
4,214

F.S. = 4.8




oare__S-26-79 PACIFIC SOILS ENGINEERING, INC.  worxk onper_200827

JSS 1402 WEST 240TH STREET 34
ey - HARBOR CITY, CALIFORNIA 90710 SHEET NO. or 37

sussect_roposed 130-foot Diameter Antenna Array, Pioneer Site (DSS-11)

. Goldstore , Califarnia LATERAL RESISTANCE CALCULATIONS, ANTENNA NO, 1

B = 5ft, Dg = 5ft, Y = 119 pcf
g = 34deg. C = 200 pcf Coefficient of

Friction = .25
L = 2xdiometer = 180 ft,

LATERAL RESISTANCE DUE TO PASSIVE PRESSURE

Ry = [1/2¥D7 tn? (45+8/2)+2C D, tan 5+8/2)] L
R, = [1/2(19) (5)2 tan (45 + 3472) + 2 (200) 5 tan (45 + 34/2) | 180
Ry, =  1624,000 Ib. = 1624 kips

LATERAL RESISTANCE DUE TO FRICTION

Rf =  Total Dead Load x Coefficient of Friction + C x Effective Footing Size
Rf = 800 kipsx .25+ .2 x S5 x 14 x4
R = 256 kips

FACTOR OF SAFETY FOR WIND LOADING
F.S. = (RP + Rf) / Lateral Wind Load

F.5.= (1524+25) = 9.9
190

FACTOR OF SAFETY FOR SEISMIC LOADING

E.S. (RP+ Rf) / Lateral Seismic Load

(1624 +256) = 7.8
240

F.S.




oare__> 28779 PACIFIC SOILS ENGINEERING, INC.  work orpen__ 200827
BY 55 uAa;:)o:gETfrr,:ﬁT::;:g;ono SHEET NO. 35 OF 39

sussect_Froposed 130 foot Diameter Antenna Array, Pioneer Site (DSS-11).

Goldstone, Califomnia LATERAL RESISTANCE CALCULATICNS, ANTENNA NO, 2

B = 8ft. D = 5ft, Y = 118 pcf
g = 29deg. C = 225psf Coefficient of

' Friction = .25
L = 2xDiameter = 180 ft.

LATERAL RESISTANCE DUE TO PASSIVE PRESSURE

Re = [1/2¥D7 ton? @5+@/2)+2¢C D; tan (45 + §/2) | L
Re = 11/2(118) (5)° tan” (45 + 29/2) + 2 (225) (5) tan (45 + 29/2) ] 180
R, = 1452,000 Ib = 1452 kips

LATERAL RESISTANCE DUE TO FRICTION

Rf = Total Dead Load x Coefficient of Friction + C x Effective Footing Size
Rf = 800 x .25+ .225x 8 x 14 x 4
R = 300 kips

FACTOR OF SAFETY FOR WIND LOAD

F.S. = (Rp+ Rf)/ Lateral Wind Load
F.S. = 1452+300 = 9.2

190
FACTOR OF SAFETY FOR SEISMIC LOADING
F.S. = (RP+ Rf )/ Lateral Seismic Load

1452+ 300 = 7.3
240

F.S.




oate._5-26-79 PACIFIC SOILS ENGINEERING, INC.  work oroer_ 200827

1402 WEST 240TH STREET 36 of 39

8Y JSS HARBOR CITY, CALIFORNIA 90710 SHEET NO.

Proposed 130-foot Diameter Antenna Array, Pioneer Site (DSS-11)

SUBJECT
Goldstone, Califomia LATERAL RESISTANCE CALCULATIONS, ANTENNA NO, 3

B = 5ft. Df = 5ft. ¥ = 121 pcf
g = 33deg. C = 250 psf Coefficient of

Friction = .25
L = 2 x Diometer = 180 ft,

LATERAL RESISTANCE DUE TO PASSIVE PRESSURE

R, = (1/2fD7 tan® (45+9/2)+2CD;y tan U5+ /)] L
R, = [1/20121) (57 tan(45+33/2)+ 2 (250) (5) tam (45+ 33/2) ] 180
R, = 1752,000 Ib = 1752 kips

LATERAL RESISTANCE DUE TO FRICTION

-~
1

Total Dzad Load x Coefficient Friction + C x Effective Footing Size

800 x .25+ ,250 x 5x 14 x 4

racd
"

~
n

270 kips
FACTOR OF SAFETY FOR WIND LOADING

F.S.

(RP + Rf) / Lateral Wind Load

F.S. 1752+ 270 = 10.6

190
FACTOR OF SAFETY FOR SEISMIC LOADING
F.S. = (RP + Rf) / Lateral Seismic Load

F.S. = 17524270 = 8.4
240
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Proposed 130-foot Diameter Antenna Array, Pioneer Site (DSS-11)
SUBJECT

Goldstone, Califomia LATERAL RESISTANCE CALCULATIONS, ANTENNA NO. 4

B = S5ir. Dy = S5#t. Y= 121 pef
g = 34deg. C = 700 psf Coefficient of

: Friction = ,25
L = 2 x Diameter = 180 ft.

LATERAL RESISTANCE DUE TO PASSIVE PRESSURE:

Ro = 11/2 ¥Dg2 tan2 (45 +8/2 + 2 C Df tan (45+ f/2)] L
Ro = [1/20121)(5)2 tan 2 (45 + 34/2) + 2 (700) 5 tan (45 + 34/2)] L
R, = 3,332,000 Ibs, = 3,332 kips

LATERAL RESISTANCE DUE TO FRICTION:

R = Total Dead Load x Coefficient of Friction + C x Effective Footing Size
Rf = 800x.25+.70x5x14x4
R¢e = 396 kips

FACTOR OF SAFETY FOR WIND LOADING:

F.S. = (Rp + Rf) / Lateral Wind Load
F.S. = 3,332+39% 19.6

190

FACTOR OF SAFETY FOR SEISMIC LOADING:

F.S. (Rp + Rf) / Loteral Sei:mic Load

F.5. = 3,332+ 396

e = 155
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SUBJECT Proposed 130 foot Diameter Antenna Array, Pioneer Site (DSS=-11)

Goldstcne, California LATERAL RESISTANCE CALCULATIONS, ANTENNA NO. 5

e AR SXx s 157 vy

= 5ft. D = 5 ft. Y = 121 pcf
g = 35deg. C = 425psf Coefficient of
Friction = .25
L = 2x Diameter = 180 ft.

LATERAL RESISTANCE DUE TO PASSIVE PRESSURE:

Ry = [1/2 ¥Dg2 tan (45+ §/2) + 2 CDf tan (45+9/2)] L
Re = [1/20121)(5)2 tan (45 + 35/2) + 2 (425) 5 tan (45 + 35/2)] 180
Rp = 2,474,000 lbs. = 2,474 kips

LATERAL RESISTANCE DUE TO FRICTION:

Rf = Total Dead Load x Coefficient of Friction + C x Effective Footing Size
Re = 800x .25+ .425x5x14x4
Rf = 320kips

FACTOR OF SAFETY FOR WIND LOADING:

F.S. = (Rp+Rf) / Lateral Wind Load
F.S. = 2,474 + 320 = 14,7
190

FACTOR OF SAFETY FOR SEISMIC LOADING:

F.S.

(Rp + Rf) / Lateral Seismic 'oading

2,474+320 _ 116

F.S. =
240
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HARBOR CITY, CALIFORNIA 90710 SHEET NO.

suBJECT Proposed 130 foot Diameter Antenna Array, Pioneer Site (DSS-1 1)

Goldstone, California  LATERAL RESISTANCE CALCULATIONS, ANTENNA NO. 6

B = 5ft. D = Sft. v = 128 pcf
g = 27 deg. C = 375psf Coefficient of

Friction = .25
L = 2 x Diameter = 180 ft.

LATERAL RESISTANCE DUE TO PASSIVE PRESSURE:

Re = [1/2 ¥Df2 tan2 (45+§/2)+ 2C Df tan (45+ /2] L
Rp = [1/2(128)5)" tan? (45 + 27/2) + 2(375)(5) tan (45 + 27/2)] L
R, = 1,868,0000bs. = 1,868 kips

LATERAL RESISTANCE DUE TO FRICTION:

R
Rf

Total Dead Load x Coefficient of Friction + C x Effective Footing Size

800K x .25+ .375x5x 14x 4

305 kips

FACTOR OF SAFETY FOR WIND LOADING:

F.S. = (Rp + Rf) / Lateral Wind Load
1,868 + 305
F.S. = - .
190 11.4

FACTOR OF SAFETY FOR SEISMIC LOADING:

F.S.

F.5. = 1,88+305 - 9.
240

(Rp + Rg) / Lateral Seismic Load
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