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Preface

A subsurface site investigation was conducted and supervised by personnel
of the U.S. Army Engineer Waterways Experiment Station (WES), at the
Bannister Federal Complex, Kansas City, Missouri, during the period 25 June
to 1 July 1994. The work was funded under MIPR KC-94-114 dated
12 May 1994,

Mr. José L. Llopis of the Engineering Geophysics Branch (EGB),
Earthquake Engineering and Geosciences Division (EEGD), Geotechnical
Laboratory (GL), WES, was the project engineer. The crosshole S-wave
velocity field investigation was performed by Messrs. José L. Llopis and
Thomas B. Kean II, EGB. The S-wave crosshole test borings were installed
by personnel of the U.S. Army Engineer District, Kansas City, (CEMRK)
during 23 May to 1 June 1994. Crosshole borings and seismic cone
penetrometer test (SCPT) push locations were surveyed by CEMRK
personnel. Mr. Steve Jirousek was the CEMRK project geologist. The
SCPT’s were performed by Mr. Spencer A. Vandehey, Vandehey Soil
Exploration, Banks, Oregon. Messrs. Raymond Meis and Mark Drury were
the U.S. Department of Energy, Kansas City Area Office, and Allied-Signal
Aerospace Corporation project managers, respectively.

The work was performed under the direct supervision of Mr. Joseph R.
Curro, Jr., Chief, EGB, and under the general supervision of Drs. A. G.
Franklin, Chief, EEGD, and William F. Marcuson III, Chief, GL.

At the time of publication of this report, Director of WES was Dr. Robert
W. Whalin. Commander was COL Bruce K. Howard, EN.

The contents of this report are not to be used for advertising, publication,
or promotional purposes. Citation of trade names does not constitute an
official endorsement or approval of the use of such commercial products.




Conversion Factors,
Non-Sl to Sl Units of
Measurement

Non-Si units of measurement used in this report can be converted to SI units
as follows:

Multiply By To Obtain
degrees (angle) 0.01745329 radians
feet 0.3048 meters
feet per second 0.3048 meters per second
gallons 3.785412 cubic decimeters
inches 2.54 centimeters
| inches per second 2.54 centimeters per saecond
| miles (US statute) 1.608347 kilometers
pounds (force) 4.448222 newtons
tons per square foot 95.76052 kilopascals




1 Introduction

Current computerized seismic wave propagation analysis procedures for
building foundations require that values of shear-wave (S-wave) propagation
velocities as a function of depth be determined. The S-wave velocities are
used in conjunction with conventional field sampling and laboratory testing to
provide soil property information for a dynamic analysis of buildings and their
foundations.

The Bannister Federal Complex (BFC) is located in southern Kansas City,
MO, at 2000 East 95th Street, as shown in Figure 1. The BFC is a Federal
facility that consists chiefly of one large main building along with an
assemblage of smaller surrounding structures. The main building has
approximate dimensions of 900 by 1600 ft and is occupied by the U.S.
General Services Administration (GSA), the U.S. Marine Corps, and the U.S.
Department of Energy (DOE). The DOE administers a manufacturing facility
in the eastern portion of the main building which is operated, under contract,
by the Allied-Signal Aerospace Corporation.

The DOE concerns about the potential damaging effects on manufacturing
facilities and processes by seismic loadings has prompted a dynamic analysis
to be initiated. At the request of the DOE the U.S. Army Engineer
Waterways Experiment Station (WES) conducted a subsurface site
investigation to characterize in situ S-wave velocities and other physical
properties related to the foundation in the vicinity of the main building at the
BFC. The information acquired from this investigation will be used in a
dynamic analysis to determine the effects of seismic loadings on the main
building and to aid in designing any needed structural modifications.

The WES/DOE finalized test program consisted of crosshole S-wave,
seismic cone penetrometer testing (SCPT), and laboratory soil analysis which
would provide the data necessary to complete an analysis of the building’s
response to earthquake loadings. The location of the crosshole sets and SCPT
pushes are shown in Figure 2. The crosshole and SCPT push locations shown
in Figure 2 are approximate locations. The surveyed crosshole and SCPT
push coordinates and elevations are given in Appendix A.
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The BFC is located on flood plain deposits of Indian Creek which flows
easterly south of the plant. This creek joins the Blue River southeast of the
plant with the resulting flow bordering the east property line. Previous
studies have indicated that the site is underlain by approximately 40 ft of clay
alluvium and which is also underlain by a basal clay-gravel layer. Underlying
the clay-gravel layer is a shaly bedrock of the Pleasonton Group. The site is
predominantly level with the exception being the bluff line on the northern
portion of the site.
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2 Test Principles and
Procedures

Crosshole S-wave tests

The purpose of running crosshole tests was to determine horizontal S-wave
velocities as a function of depth. An advantage of the crosshole test as
opposed to surface seismic refraction test is its ability to detect low velocity
layers underlying or sandwiched between layers of higher velocity. One
shortcoming of the crosshole method is that boreholes are required for testing.
Thus, crosshole tests seismic tests are more costly than a surface seismic
refraction test. However, the crosshole technique is considered to be more
definitive and accurate than the surface seismic refraction test for measuring
S-wave velocities. Basically, the testing consists of measuring the arrival time
of an S-wave that has traveled from a source in one borehole to a detector in
another borehole(s) at the same elevation. This procedure is then repeated for
the next test elevation. Knowing the distance between borings and the time
the S-waves take to travel across this distance the velocity can be computed
(distance divided by time).

Two crosshole sets were used for crosshole testing and their locations are
shown in Figure 2. Each crosshole set consisted of three in-line borings
spaced approximately 10 ft apart. Borings D-40, D-41, and D-42 which were
used for the crosshole set located in the northeast parking lot were drilled to
depths of approximately 52 ft, whereas borings D-43, D-44, and D-45 used
for the crosshole set in the southeastern parking lot were drilled to
approximate depths of 57 ft. The borings were designed to penetrate
approximately 10 ft of bedrock. The crosshole borings, with a diameter of
6.25 in., were cased with a 4-in. inside diameter (ID) Schedule 40 polyvinyl
chloride (PVC) casing and the bottom capped. The annular space between the
casing and the walls of the boring were grouted with a material that
approximated the density of the surrounding in situ material. In this case, a
mixture obtained by mixing 10 Ibs. of bentonite and 10 Ibs. of portland
cement to approximately 7.5 gal. of water was used. The cap at the bottom
of the boring consisted of a one-way valve that was fitted for a tremie pipe
attachment. The tremie pipe was placed through the inside of the casing and
attached to the bottom check valve. Grouting was carried out in one
continuous operation by pumping grout through the tremie pipe, filling the
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annular space between the drilled hole and the casing, from the bottom of the
borehole to the surface.

Borehole deviation (drift) surveys were conducted to determine the precise
vertical alignment of each boring. Figure 3 shows the deviation probe and
instrumentation used to conduct the borehole deviation surveys. The
incremental borehole deviation for each elevation along with the total
deviation for the boring are indicated on the control panel. Accurate
reduction of data from the crosshole tests requires knowledge of the drift of
each boring so that a straight-line distance between borings at each test depth
can be established.

S-wave velocity measurements were obtained by placing an S-wave source
in the center hole (source hole) of each crosshole set and detectors, at the
same elevation, in the two outer boreholes (receiver holes). The detectors
consisted of a triaxial array of geophones, or velocity transducers, (two
mounted horizontally at 90 deg. to each other, and one vertically oriented) in
one container. The container housing the geophones was clamped firmly to
the casing wall by means of an expanding pneumatic piston. A downhole
vibrator was used as a source of vertically polarized S-waves. The S-wave
testing procedure consisted of lowering the vibrator in the borehole to a
selected test elevation and clamping the vibrator firmly to the sidewalls of
casing also with an expanding pneumatic piston. When the vibrator was in
position, the operator tested a range of frequencies (50 to 250 Hz) and
selected one that propagated well (one with a high amplitude) through the
transmitting medium. The time required for the S-wave to travel from source
to receiver hole was recorded using a portable, 24-channel seismograph with
data-enhancement capability. This procedure was repeated at 5-ft depth
intervals from a depth of 5 ft to the bottom of the borehole. Figure 4
illustrates the crosshole S-wave technique. An analysis of the crosshole data
obtained at each test elevation was made with the aid of the computer program
CROSSHOLE developed at WES (Butler, Skoglund and Landers 1978).
Further information regarding geophysical testing and interpretation
procedures used in this study is given in Engineer Manual EM 110-1-1802
(Department of the Army 1979).

Soil sampling and testing

Standard penetration tests (SPT’s) were conducted at 5 ft intervals in
borings D-40 and D-43, the center borings of the northeast and southeast
parking lot crosshole sets, respectively. The SPT blow counts, or N-value,
can be used to relate engineering behavior of soils to widely published
correlations. The SPT’s were conducted in strict compliance to ASTM
Designation: D 1586-84. For this investigation refusal was defined as 50
blows per foot.

Soil samples were collected from borings D-40 and D-43 at 5-ft. intervals.
The samples were placed in jars, sealed and sent to the U.S. Army Engineer

Chapter 2 Test Principles and Procedures




Missouri River Division Laboratory for further visual examination and
classification. Soil tests included grain-size distribution, natural water content,
Atterberg limits, and soil classification according to the Unified Soil
Classification System (USCS) for each soil sample. Laboratory testing was
performed between 12 and 14 July 1994. The laboratory tests were
performed in accordance to procedures described in Engineer Manual

EM 1110-2-1906 (Department of the Army 1970).

Field logs of each boring were prepared by the drill crew. The logs
include visual classifications of the materials encountered during drilling as
well as the driller’s interpretation of the subsurface conditions between
samples. Also recorded on the logs are the SPT blow counts and soil sample
locations.

Seismic cone penetrometer test

The cone penetrometer test (CPT) was originally developed in Europe as a
rapid and cost-effective means of determining soil stratigraphy and soil
strength parameters. It is now used extensively for off-shore and on-shore
geotechnical applications. The cone used for this investigation, besides having
the capability to determine soil stratigraphy and soil strength parameters also
allowed S-wave velocity measurements to be made.

The SCPT used for this investigation utilized a drill-rig-mounted |
hydraulically-powered push apparatus, to force the instrumented cone

penetrometer into the soil media. The electric cone had a 60° cone tip with a

1.4-in. diameter, and included two load cells to simultaneously measure tip

penetration resistance and skin, or sleeve, friction as the cone was advanced.
The cone penetrometer was pushed at a rate of approximately 0.79 in/sec.

Steel rods, 3.28 ft long, were used to push the cone penetrometer into the

soil. Tip resistance, sleeve friction, and cone inclination measurements were

taken at 0.33-ft. depth increments. A cable prethreaded through the center of

the hollow push rods, connected the cone to the data acquisition system at the

ground surface. Each SCPT was pushed to refusal. Because of the soil’s lack

of lateral support on the cone rods and concern over bending the rods refusal

was arbitrarily set to a tip resistance value in excess of 100 to 125 Tsf. These

measurements provide a continuous record of soil resistance to penetration

which can be used to characterize the soil media in detail. The cone data can

be interpreted to give a good continuous prediction of soil type and shear

strength (Robertson and Campanella 1983). Full details of the design of an

electronic cone are given by Campanella and Robertson, 1981.

Also embedded into the cone body is a small horizontally oriented
geophone which allows S-wave velocity measurements to be taken. The
downhole S-wave test was conducted by pushing the cone at an approximate
rate of 0.79 in/sec to a depth of 4.59 ft and stopping further advancement. A
horizontally polarized S-wave was then generated on the ground surface by
striking the end of a steel beam, that was weighted down by the rear drill-rig
levelling pads, with a switched sledgehammer. The geophone in the cone
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body was positioned so that its axis was oriented parallel to the long axis of
the steel beam (signal source) in order to detect the horizontal component of
the shear wave arrival. The time the S-wave took to travel from the ground
surface to the cone was measured and recorded. The cone was then pushed
3.28 ft. using the previous push rate, stopped and another S-wave
measurement taken. This procedure was repeated at 3.28-ft intervals until
refusal was encountered. The downhole S-wave technique is illustrated in
Figure 5.

The S-wave arrival times for each test increment were plotted versus
distance from the S-wave source (slant distance) as shown in Figure 6. Best
fit straight line segments were then drawn through the plotted points. The
slopes of the line segments correspond to the S-wave velocity for that
particular depth range.

The cone was pushed at thirteen locations around the facility and their
approximate locations are shown in Figure 2. The surveyed SCPT push
locations and elevations are given in Appendix A. The SCPT push locations
were selected to provide representative S-wave and stratigraphic information
of the site. SCPT push locations 1 and 5 were located adjacent to the
crosshole sets in the northeast and southeast lots, respectively. The purpose
for these two pushes was to compare the downhole and crosshole derived S-
wave velocities.

The SCPT is used to determine the velocity of horizontally polarized S-
waves propagating vertically through the soil whereas, the crosshole test is
used to determine the velocity of vertically polarized S-waves propagating
horizontally through the soil. The combined use of these two methods may be
used to determine the presence of possible velocity anisotropy. Velocity
anisotropy many times can be measured in materials where the S-wave signal
has to cross discontinuities such as bedding and fracture planes. For example
consider a material that contains numerous beds whose thicknesses are thin
relative to the distance between crosshole borings. In this case it would be
expected that the downhole-measured S-wave velocities would be less than
those measured using the crosshole method.
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3 Test Results and
Interpretation

Field and laboratory soils tests

The logs of the six boreholes drilled for the two crosshole tests are
presented in Appendix B. The logs for the northeast parking lot, borings
D-40, D-41, and D42, show very similar results and indicate a silty lean clay
from the near surface to a depth of approximately of 40 ft where a basal clay-
gravel layer approximately 1 to 5 ft thick is encountered. The basal clay-
gravel layer consists of fine to coarse, semi-rounded to angular limestone
gravel in a clay matrix. Beneath the clay gravel at an average depth of 42 ft
is the Pleasonton Group bedrock. The bedrock as described in the boring logs
is soft to moderately hard shaly siltstone with a greenish-gray to light brown
color.

The logs for the southeast parking lot (borings D43, D-44, and D-45)
indicate the same general stratigraphy as that recorded for the northeast lot
with the exception being that the basal clay gravel layer and top of bedrock
were encountered at approximate depths of 44 and 46 ft, respectively.

The boring logs indicate that in general, the N-values for the silty clays
encountered at a depth of 5 ft had values ranging between 15 and 17 blows/ft
and decreased to values ranging between 4 and 8 blows/ft below a depth of
10 ft. One anomalously high N-value of 18 blows/ft at a depth of 30 ft in
boring D-40 is noted.

Summary tables of the soil laboratory analysis results for the northeast and
southeast parking lots are given in Tables 1 and 2, respectively. Detailed
laboratory results including grain size curves are presented in Appendix C.
Most of the soil samples tested were classified either as a lean or sandy clay,
CL, according to the USCS. Samples S-1 and S-6, obtained from boring D-
40 (northeast lot), were classified as fat clay, CH, while sample S-8 was
visually classified as clayey sandy gravel.
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Summary of Laboratory Soils Testing - Boring D-40 - Northeast Parking Lot

Depth, ft Nat W% LL [ PL | Pl | % Retained | % Passing Blow | Classification
on #200 #200 Count
| Sieve Sieve

ri_____. - e S e — SRR

5-1 5.0-6.5 6.6 17 Very dark gray fat clay, CH

S-2 10.0-10.9 7.2 B Dark gray and dark brown
sandy clay, CL

S-3 15.0-16.5 B.2 Dark brown sandy clay, CL

20.0-21.5 7.8 Very dark gray lean clay, CL

25.0-26.4 7.7 Very dark gray lean clay, CL

30.0-31.5 5.8 Mottled gray and rust fat clay
with some sand, CH

35.0-36.5 : ’ 255 - Mottled gray and rust sandy
clay, CL

40.0-40.3 Dark brown clayey sandy gravel

Note: Specimen too small for
4-point Atterberg.

LL - Liquid Limit
PL - Plastic Limit
Pl - Plasticity Index

I, - Liquidity Index

‘Note: Field measured blow counts

uoneesdieiu| pue synsey 1se| ¢ Jeideyd
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Table 2

Summary of Laboratory Soils Testing - Boring D-43 - Southeast Parking Lot

Depth, ft Nat W%

5.0-6.5

LL

PL

Pl

I

% Retained

on #200
Sieve

7.3

% Passing
#200
Sieve

92.7

Blow
Count

15

Classification

Dark brown lean clay, CL

10.0-11.5

7.2

92.8

Dark brown lean clay, CL

15.0-16.5

5.9

94.1

Dark brown lean clay, CL

20.0-21.5

5.7

243

Dark brown lean clay, CL

25.0-26.3

4.7

95.3

30.0-31.5

4.2

95.8

Dark brown sandy clay, CL ‘

Very dark gray lean clay, CL

35.0-36.3

8.0

92.0

Very dark gray lean clay, CL

40.0-41.5

8.2

91.8

45.0-45.4

Dark brown gravelly sandy clay,
CL

Note: Specimen too small for
needed sieve analysis. Visual
classification with atterberg
limits.

Very dark gray lean clay, CL

LL - Liquid Limit
PL - Plastic Limit
Pl - Plasticity Index
I, - Liquidity Index

"Note: Field measured blow counts

Gray highly weathered shale.

Lean clay, CL "

DA,




10

Crosshole S-wave tests

The plotted results from program CROSSHOLE for the S-wave tests
conducted in the crosshole sets located in the northeast and southeast parking
lots are presented in Figures 7 and 8, respectively. The S-wave velocities and
depth to interfaces agree very well for the two S-wave tests conducted in the
northeast parking lot boring set. The velocities for the materials between
depths of 5 and 37 ft ranged between approximately 400 and 725 fps and
correspond to the clay soils. Between approximate depths of 37 and 41 ft a
velocity of 1900 fps is indicated. This velocity corresponds to the depth at
which a clay gravel material is indicated in the boring logs however, because
of the likelihood of a refracted arrival caused by the proximity of the bedrock
surface, it is likely that this velocity corresponds to a signal travelling both
through bedrock and the clay gravel. The bedrock in this area had a velocity
of approximately 2050 fps.

The velocities for the clay materials found between depths of 5 and 44 ft
in the southeast parking lot borings ranged between approximately 500 and
725 fps. Bedrock in this area had a velocity of approximately 1750 fps which
is approximately 300 fps slower than the bedrock velocity measured at the
northeast parking lot. The 1750 fps bedrock velocity measured at the
southeast lot may correspond to perhaps a softer or slightly more weathered
bedrock than found at the northeast lot.

The S-wave data for both crosshole sets is presented in Figure 9. The
figure illustrates the close velocity agreement of the clayey materials between
both crosshole sets. The figure also indicates that the depth to bedrock was
approximately 7 ft greater in the southeast boring set than in the northeast set.
An S-wave velocity profile for the alluvium and bedrock was constructed
based on the crosshole results and is presented in Table 3.

| Depth Range, ft Average S-wave Velocity, fps
Sto12 Clay - Alluvium

| 12 t0 21 Clay - Alluvium

21 to (37-46) bedrock Clay - Alluvium

(37-46) 10 7 Shaly Siltstone - Bedrock
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Seismic cone penetrometer tests

Complete SCPT results which include, for each push, separate plots of tip
resistance, sleeve friction, friction ratio, cone inclination, and predicted N-
value versus depth are presented in Appendix D. Also, presented for each
push, are tabulated values of tip resistance, sleeve friction, friction ratio, cone
inclination, and the interpreted soil type for each 3.94-in. push interval. The
interpreted equivalent N-values and soil classifications were derived from the
interactive computer program CPTINTR1 (Greig 1986). The interpretation
methods used in CPTINTRI for estimating equivalent N-values and the soil
type are given in Robertson et al. 1983 and Robertson and Campanella 1983.

The plots of tip resistance versus depth commonly show values of less than
10 Tsf throughout the push with the exception of the upper 5 to 7 ft which at
times have values in excess of 100 Tsf. Some of the pushes also indicated
zones, some as thick as 5 ft, exhibiting higher tip resistance values between
depths of 15 and 30 ft.

The sleeve friction versus depth plots basically exhibited the same pattern
as the tip resistance plots. Recorded friction values generally showed values
less than 0.25 Tsf for the majority of the push. Most of the pushes indicated
higher sleeve friction values in upper 5 to 7 ft. Also, as was the case with the
tip resistance plots, the sleeve friction plots also indicated zones with higher
friction values between depths of 15 and 30 ft.

The plot of equivalent N-values versus depth also indicated fairly consistent
values of less than 10 blows/ft throughout the SCPT push. These values agree
very well with the SPT values obtained in the two crosshole borings. Again,
as was previously displayed in the tip resistance and friction plots, some of the
SCPT pushes exhibited higher N-values for the near surface soils and for
zones, up to approximately 5 ft thick, between depths of 15 and 30 ft.

The downhole S-wave results, displayed as arrival time versus slant
distance, for SCPT pushes 1 through 13 are presented in Figures 10 through
22, respectively. The interpreted downhole S-wave velocity profiles for the
SCPT pushes along the east, south, west, and north side of the main building
are presented in Figures 23 through 26, respectively. Each figure shows the
velocity profiles corresponding to pushes collected along each side of the
building. The velocities for the clay materials range between 350 and 775
fps. Two of the pushes, P-8 and P-11, appear to have partially penetrated the
clay-gravel layer and the velocity for this layer is approximately 1100 fps.

Figure 27 shows a comparison of the downhole and crosshole S-wave
velocities for the northeast and southeast parking lots. The results of the
downhole S-waves obtained near the location of the crosshole borings agree
very well with the crosshole S-waves. No evidence of any velocity anisotropy
was observed i.e., vertically and horizontally propagating S-waves had similar
velocities.
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4 Summary

This report documents the results of an in situ geophysical investigation
conducted in the vicinity of the main building at the Bannister Federal
Complex, Kansas City, MO. The purpose of the investigation was to
determine the soil and bedrock S-wave velocities of the site. The S-wave
values will be used to perform a dynamic analysis of the main building and its
foundation.

Laboratory tests on soil samples taken from crosshole borings indicated
that the alluvial material across the site is basically a lean clay and according
to the USCS a CL. Underlying the clay is a basal clay-gravel layer consisting
of fine to coarse, semi-rounded to angular limestone gravel in a clay matrix.
The bedrock belongs to the Pleasonton Group and is encountered at an
approximate depth of 40 ft. The bedrock is described in the boring logs as a
soft to moderately hard shaly siltstone with a greenish-gray to light brown
color,

The SCPT was used to collect S-wave velocities, tip resistance and sleeve
friction measurements at 13 locations around the main building. Tip
resistance and sleeve friction measurements were used to make soil
classification and N-values interpretations. The SCPT results indicated the
presence of approximately 5-ft thick zones, between depths of 15 and 30 ft
that showed slightly higher tip resistance and sleeve friction values. SCPT
S-wave results in the alluvium indicated values which increased with depth,
ranging between 350 and 775 fps. Two of the pushes, P-8 and P-11, appear
to have partially penetrated the clay-gravel layer and the velocity for this layer
is approximately 1100 fps.

Averaged crosshole S-wave results indicate values ranging between 475
and 700 fps for the clay materials. The S-wave velocities showed an increase

with depth. The average S-wave velocity for the shaly siltstone (bedrock) was
1900 fps.

There was very good agreement between the S-wave results obtained from
the SCPT and crosshole tests. Based on these results, if further S-wave
measurements of the alluvial materials are needed it is recommended that they
be collected using the SCPT. For the alluvial soils found at this site, S-waves
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can be collected more economically using the SCPT rather than the crosshole
method. However, if further rock velocities are needed it is recommended
they be measured using the crosshole method.
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Figure 6. SCPT S-wave velocity determination
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Figure 8. Crosshole S-wave results, southeast parking lot
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Figure 10. SCPT P-1 S-wave results
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Figure 11. SCPT P-2 S-wave results
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Figure 12. SCPT P-3 S-wave results
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Figure 13. SCPT P-4 S-wave results
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Figure 14, SCPT P-5 S-wave results
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Figure 15. SCPT P-6 S-wave results
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Figure 16. SCPT P-7 S-wave results
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Figure 17. SCPT P-8 S-wave results
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Figure 18. SCPT P-9 S-wave results
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Figure 19. SCPT P-10 S-wave results
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Figure 20. SCPT P-11 S-wave results
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Figure 21. SCPT P-12 S-wave results
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Figure 22. SCPT P-13 S-wave results
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Figure 23. SCPT S-wave results, east side of main building
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Figure 24, SCPT S-wave results, south side of main building
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Figure 25. SCPT S-wave results, west side of main building
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Figure 26. SCPT S-wave results, north side of main building
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Figure 27. Crosshole and SCPT S-wave velocity profile comparisons




Appendix A

Survey Results

Coordinates and Elevations

| S—

S-wave Crosshole Borings and SCPT Push

Northing Easting Elevation, ft Description
1017812.34 2769663.61 798.74 Boring D-41
1017802.89 2769666.03 798.79 Boring D-40
1017792.91 2769667.71 798.84 Boring D-42
1017806.83 2769661.52 798.69 SCPT 1
1017184.82 2769385.27 797.09 SCPT 2
1016673.20 2769489.31 796.89 SCPT 3
1016207.41 2769567.16 796.82 SCPT 4
1015560.94 2769876.10 800.64 Boring D-45
1015563.01 2769885.64 800.75 Boring D-43 “
1015565,58 2769895.69 800.85 Boring D-44
1015566.53 2769887.41 800.79 SCPT 5
1015710.58 2769177.31 799.59 SCPT 6 Il
| 1015644.80 2768644.24 799.69 SCPT 7
1015472.91 2767847.79 799.98 SCPT 8
I] 1015937.87 2767368.18 797.64 SCPT 9
1016386.73 2767271.46 796.62 SCPT 10

1016634.91

2767361.29

798.07

SCPT 11

1016834.36

276B356.42

797.59

SCPT 12

Note:

1017111.23

2768673.77

799.16

SCPT 13

Allied-Signal Corporation. Elevations based on data stamped on bress caps.

Northings and Eastings based on points #3 and #4 as shown on map by George Butler
and Associates, DWG, #17810-V1 dated 2/1/93 and provided by Mr. Mark Drury,

A-1




Appendix B
Boring Logs




Boring D-41

Northeast Parking Lot
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Appendix C
Laboratory Soil Tests Results
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Seismic Cone
Penetrometer Test Results
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6.20 20.3 5.8 0.1% 3.3 0.0 clay

6.3 20.7 6.5 0.]54 Z.78 0.0 clay

640 21.0 T.4 0.323 &6 .0 clay

€50 21.3 9.3 0.37¢ 3.78 0.0 clay

6.60 21.7 10.6 0,484 .30 6.0 clay

B.70 22.0 .4 (0,445 5.0 0.0 clay

6.80 22,3 10.b 0.5i€ 4.B8 0.0 clay

£.90 22.F 8.1 0.325 .00 0.0 clay

.00 23.( 6.7 {.15% 2.3l 0.0 silty clay tc clay
T.10 23.3 5.0 0, bos 1.E7 0.0 silty clav to clay
7.20 23.6 v 0.10% 1.95 0.0 8i1ty clay to clay
T.30 23.8 6.5 0,087 1.77 0.0 silty clav to clay
T.40 24 6.8 0.1% J.30 0.0 clay

T.50 24.t 6.b .158 2,38 0.0 silty clav to clay
T.50 Z24.5 6.5 0.1%1 | BB 0.0 silty clav to clay
.70 %K. 8.2 0.4 177 0.0 silty clav to clay
7.80 25.E 9.9 0.23 2.9 0.0 silty clay to ciay
.9 25.9 §.7 0.21¢ 2.2% 0.0 clayey silt to silty clay
B.00 26.1 5.8 0.t 1.68 0.0 clayey silt to silty clay
B.10 26.6 10.E ¢.193 } BB 0.0 clayey silt to silty clay
B2 2€.5 1.4 0.25. 2.7 0.0 clavey silt to silty clay
8.2 7.2 1.7 0,412 3.5 0.0 siltv clav to clay
g0 276 188 0.674 4.bE 0.0 clay

ES0 218 178 1.00! S50 0.0 clay

B.60 28.2 155 1.121 €. 15 0.0 ciav

g.7¢C 2.5 6.k 0.9% £.6s 0.0 ciay

g.8¢ 288 I5¢ 0,501 €76 0.0 clay

§.90 29.7 16.7 0.711 §.26 0.0 clay

9,00 295 IS.7 0.721 4.59 0.0 clay

Soil imterpretation reference. Kobertson & Canpaneli2-1983, based on 60 hasser efficiency and .7 w sliding data average
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INC INTERPRETED

deg SOIL TYFE

6.0 silty clay to clay

G.0 silty clay to clay

0.0 siity clay to clay

0.0 clay

0.0 clay

0.0 silty clay to clay
silty clay to clav
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' ciavey silt to
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=
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0,0 clayey silt to silty clay
0.0 silty clav to clay

0.0 clay
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0.0 7
0.0 7




SOUNDING DATA IH FILE SHD-91 86-26-94 19.20
OPERATOR © §,VAN LOCATION © P-1/BFC-KC HO
CLIENT & WES JOB No. ! DACH39-94-M-5862

Uandehey So1l Explopation
40695 Hw Pacific Ave. Banks, Ovegon, 971686 (583) 324 3261
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SOUNDING DATA IN FILE SKD-31 06-26-94 19.20
OPERATOR & S.VAN LOCATION © P-1/BFC-KC MQ
CLIENT @ WES JOB No. i DACH33-94-M-ad62

Uandehey Soil Exploration
40695 Nw Pacific Ave, Banks, Oveyon, 97186 (583) 324 3261
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SOUNDING DATA IN FILE SHD-91 @6-26-94 19:28
OPERATOR : §,UAN LOCATION i P-1/BFC-KC MO
CLIENT © HES JOB No. | DACH39-94-M-3862

Vandehey Soil Exploration
48693 Nw Pacific Ave. Banks, Oregon. 97106 (583) 324 3261
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SOUNDING DATA IN FILE SND-91 @6-26-94 19,20
OPERATOR : S, VAN LOCATION | P-1/BFC-KC MO
CLIENT © HES JOB No.  DACH39-94-M-3862

Vandehey $a1l Exploration
48695 Nw Pacific fve. Banks, Oregon, 97186 (583) 324 326l
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SOUNDING Diaia IN FILE SHD-91 @6-26-94 19.20

OPERATOR @ §. Vi
CLIENT @ WES

Uandehiey Sa1l Explozation

LOCATION © P-1/BFC-KC O
+ DACH33-94-H-3062

JOB No,

48695 My Pacific Ave, Banks, Oregon, 97186 (5@3) 324 3261
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SCPT P-2




Vanmndeheyvy S0 3 Exp 1 .
Operator : S.VAN CPT Date : 06-29-84 19: 48
Sounaing : SND102 Pg 1 / 1 Location : P-2/BFC-KC MO

Client : HWES Job No. DACW39-94-M-5062
CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
Gc (Ton/ft"2) Fs (Ton/ft"2) Fs/@ 1X) PROFILE
0 125 0 Sl 0 10
G ' i A n & a n e ﬂ
4 J . -
151 . : 151 1 191

> . ‘ !

Q . . d

F - : |

y— : 4 e

ps 1 1 30+ 1 30+

I - - o

(o l )

LIJ -

Ly ) L

,‘51 - -‘5"‘ " "-5' ‘5"
60 - * — 60 : 60 60
Depth Increment : | Max Depth : 97.73 Tt
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SOUNDING DATA I FILE SND102 06-29-84 19:48

OPERATOR : S.VAN LOCATION : P-2/BFC-KC MO

CLIENT : WES JOB HNo. : DACW39-94-M-5062

Vandehey Soil Explorztion -
40835 Nw Fac:ific Ave. Banks, Oregon. 97106 (S032) 324 3161

pEFTe DEPTH  TIF  FRICTION #8 PATID TN INTERFRETED
petere feet O et fs tef F=/0c i 1 deg 6011 TYPE
¢ Vi JoEh 8. 715 3.1% u.l ]
(N |- 0,37 3.51 0.} silty clay to clay
- TN 0,54 3.6 .1 silty clay to clay
& OTE N 028 252 0.0 cleyev silt to silty clay
L 9 ' §1.t U35 s 0.1 clavey silt to silty clay
j.00 3.3 Zak 0,78 3.11 (.1 clayey silt to silty clav
b0 36 LB (i, Ty 3.08 0.1 clayey siit to silty clay
B A A 4,585 3.35 0.1 clayey silt to silty clay
30 4.3 245 0.67 2.71 0.1 sandy silt to clayey silt
L& &6 5.5 0.92¢ 318 0.1 silty sand to sandy silt
1.5 4.9 568 ¢.37- (.66 0.1 silty sand to sandy silt
1.0 5.2 184 0.321 1.75 0.1 sandy silt to clayey silt
1.7 586 12 0.227 1.87 0.1 clayey silt to silty clay
1.80 53 1.7 0.2% 2.53 0.1 clayey silt to silty clay
1.9 6.2 3.2 0.35¢ 2.7 0.1 clayey silt to silty clay
|

200 66 13 0.402 2.9 ¢.1 silty clay to clay

210 6.8 1.8 0,415 3.7 6.1 silty clay to clay
2.0 1.2 W2 0.850 3.17 0.1 silty clay to clay
2.3 75 Ib 0.4E5 3.2 0.1 silty clay to clay
28 1.9 1.2 0,395 3.02 0.1 silty clay to clay
550 8.2 3.7 0.357 2.% 6.1 silty clay to clay
o5 8.5 1.5 0.37! 1.4 0.1 silty clay to clay
w0 B3 0B 0,287 2.61 0.1 silty clay to clay
2.80 8.2 9.8 R 3.42 0.1 silty clay to clay
2.5 85 106 0.33¢ 3.18 0.1 silty clay to clay

.00 9.5 §.8 0:278 2.79 (.1 silty clay to clay
.00 16.2 0.0 0.425¢ 2.52 0.} silty clay to clay
3.20 106.5 .6 0.213 7.43 (.1 silty clay to clay
.30 10,k 7.k {r. 1EE i.47 0.1 silty clay to clay
3.4 11.2 E.0 0.083 1.28 0.1 silty clay to clay
3.50 1.5 t.b 0. 10¢ 1.51 0.1 sensitive fine grained
3.60 11.8 €.7 {1,067 1.18 0.1 sensitive fine grained
3.7 12.1 B.1 0.072 1.18 (.1 sensitive fine grained

4]

7
4.20 13,8 1.1
4.30 15.) £,
¢80 144 &

6.125 1.76 0.1 silty clay to clay
.08 1.65 0.4 silty clay to clay
4 0,13 219 0.l silty cloy to clay

3.80 IZ.5 £.2 0.1t 2.01 0.2 silty clay to clay

3.5 1%.B £.2 0,08 1.3 (.1 s=ensitive fine grained

§.00 13.1 o 0.088 1.38 0.1 sensitive fine grained

§.10 13.5 4 0.057 1.2¢ 0.1 clayey silt to silty clay
1

Soil interpretation reference. Fooertson & Caspanella-1981, based on 601 hasmer efficiency and .1 » sliding data average
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SOUNDING DATA IN FILE SHDLOZ @6-23-94 19.48
OPERATOR : S.UAN LOCATION : P-2/BFC-KC MO
CLIENT @ WES JOB No. | DACH39-34-M-30c2

Uandehey So1l Exploration
468695 Nw Pacific Ave. Banks, Ovegon, 97186 (583) 324 3261
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SOUNDING DATA IW FILE SHDIBZ 06-29-94 19.48
OPERATOR © §.UAK LOCATION | P-2/BFC-KC MO
CLIENT @ HES JOB Mo, © DACH33-94-M-2B62

Vandehey $oil Exploration
48693 Ne Pacific fve. Banks, Oregon, 97186 (563) 324 3261
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SOUNDING DATA IN FILE SHD1G2 @6-29-34 19,48
OPERATOR . S.VAN LOCATION : P-2/BFC-KC MO
CLIENT @ RES JOB No. . DACH39-94-M-5862

Uandehey Soil Exploration :
40693 Mw Pacific Ave. Banks, Oregon, 97106 (583) 324 3261
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SOUNDING DATa IN FILE SHD1B2 G6-29-94 19.48
OPERATOR © §.UAN LOCATION © P-2/BFC-KC MO
CLIENT @ NES JUB No, | DACH39-94-M-5062

Uandeliey Soil Explopation
48693 Nw Pacific Ave, Banks, Ovegon, 97186 (563) 324 326l
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SOUHDING DaTh IW FILE SiD182 06-29-94 19:48
OPERATOR @ . UAN LOCATION i P-2/BFC-KC K0
CLIENT @ KES JOB No, © DACH39-94-N-30862

Vandehey So1l Exploration
408695 Nw Pacific 8ve. Banks, Oregon. 97186 (583) 324 3261
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SCPT P-3




vandehney

Operator : S.VAN

Client : WES

ey A e R ]
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CPT Date : 06-30-84 16: 16
Sounding : SND106 Pg 41 / 1 Location : P-3/BFC-KC MO
Job No. : DACW38-854-M-5062
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f e
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]
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6.1
0.1
0.4
0.1
0.]
0.1
0.1
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06-30-94
LOCATION

JOB No.

(S03)

INTERPRETEL
SOIL TYFE

eilty clav to clav
clayey =tlt to silty cis
clayev silt to siity clav
clavey silt to silty cla,
clayey silt to silty clav
silty clay fo clay
clav
clay
clay
clay
clay
silty clay to clay
silty clay to clay
silty clay to clay
clay
clay
clay
clay
clay
clav
clay
clay
clay
Elﬂy
ciay
clay
clay
Eley
clay
clay
ciay
silty clay to clay
silty clay to clay
clay
clay
silty clav to clay
silty clay to clav
sensitive fine grained
sensitive fine grained

Soil interpretation reference: Robertson & Campanella-1381, based on 60 hasmer efficiency and .2  sliding data average

16:16

P-2/BFC-KC MO

DACW39-94-M-5062




ShND106 F=-3/BFC- =CLE i DL
DEPTH DEPTH  TIP  FRICTION 7% BATIC {5 INTERPRETED
seters feet Qo tst  Fs bof Fuie 1 7 oo SOIL TYPE

50 14.B 5.4 0.0f ] .5 0.1  sensitive fine grained
¢80 IS5.] £.3 b .80 0.1 censitive fine crained
&.70 I5.8 5. 0.0 ] .38 0.1 sensitive fine grainesd
“.60 I5.7 b.! b N 1.68 0.1 sensitive fine orained
§.90 16.} ‘.0 0,02] 1.7} 0.1 sensitive fine grained
5.00 16,4 4.1 Ot |.4¢ 2.1 sensitive fine graired

(N | §.. sersitive fine graines
§.20 1.} ‘. 0.0 W 0.] sensitive Fine graine
$.30 7.8 5.1 ' 5 I siltv clav to cla
&80 17.7 7.4 0,15 2.5 (.} siitv clav to clay
5.50 B0 1.8 £ siity clav to clay
560 18,4 R - ] siltv clav to ol
£.70 1B.7 E.0 bAE i1.0] (.1 s=ensitive fine grained
5.60 190 4.9 b.0es 1.38 0.1 sensitive fine orained
.90 19.¢ 5.1 0,0 1.08 0.1 sensitive fine graimed
.00 18.7  S58% 005 1.0 0.1  sensitive fine orained
oo 20,0 5. (ML 1.0 0.] sensitive fine grained
6.20 20.3 5.0 0 I.13 0.1 sensitive fine prained
EN 2.7 4.9 0.004 1.29 0.1 sensitive fine grained
.40 21.0 5.1 0118 2.3 0.1 silty clay to clay
6.50 21.3 6.0 0.08; 1.36 0.2 sensitive fine graimed
.60 21.7 £.6 0.07 1.16 0.2 sensitive fine grained
6.70 22.0 8.2 0.022 1.12 0.7 clayey silt to silty clay
6.8B0 22.3 5.0 0.167 1 .85 0.2 cleyey silt to silty clay
6.9 22.6 10.] 0,185 1.9 0.2 clayey silt to silty clav
.00 23.0 10.0 0.1E 1.B1 0.2 clayey silt to silty clay
.10 23.3 6.5 0.17; 2.02 0.2 clavey silt to silty clav
7.20 2.6 8.3 s |.73 0.2 clevey silt to =ilty clav
.% 238 N I |, Tk 0.2 silty clay to clay
.40 %1 E.6 0.° 7.87 0.2 silty clay to clay
7.50 24.F B.R 0.2 .30 0.7 silty clav to cla
7.60 24.% B.1 )16 1.8e 0.2 silty clay to clay
T.70 25,5 0.1 0.14 ] .ES 0.2 clayey silt to silty clay
.80 25.6 .1 0.4 | .45 0.2 cievev silt to siltv clay
.9 2X%.4 Y.} 0,072 |.0Z 0.2 sensitive fine grained
B.00 26.7 1.1 0, )& 1,82 0.7 clayey silt to silty clay
B.10 26.E i.J 0.12¢ 1.7l 0.2 siltv clay to clay
6.20 26.5 7.5 r < .[E 0.2 silty clav to clay

N .2 8.3 0. 16 2.2 0.2 silty clay to clay
.40 77.6 B.% 0.2:° Z.56 0.2 silty clay to clay
B.50 77.8 9.k 0.2 :.b) 0. silty ciay to cle
8.60 26.7 8.2 0.1% 2.17 0.3 silty clav to clay
B.T0 28.5 6.8 0.18% ]1.51 0.3 silty clay to clay
.80 28.9 B.9 0.21" 2.4l 0.3 silty clay to clay
£.% 2.7 8.9 0.200 .26 0.2 silty clay to clay
.00 28.5 8.5 0.3 .20 0.2 clayey silt to silty claw
810 295 11,6 0.2%e i.39 0.2 ciayey silt to silty clay
9.0 30.2 15.6 0.403 2.58 0.2 clayey silt to silty clay

9.3 30, 19,6 0,788 4,02 0.2 silty clay to clav
9.0 XNE 2.7 0,856 428 0.2 silty clay to clay

Soil interpretation reference: Robertson § Caspane]la-1383, based on 601 hasser efficiency and .7 » s)iding data average
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Soil interpretaticn reference’ Fopertson & Camoanella-1983, bazed on B0Y haswer efficiency and .7 ® sliding data average
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silty clay to clav
siltv clay to clay
clayey silt to silty clay
clayey silt to silty clay
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clavev s1lt to =ilty clay
clavey silt to silty clay
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clavev s1lt to silty clay
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clavey silt to silty clav
clavey silt to silty ciay
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SOUNDING DATA IN FILE SND186 @6-308-94 16.16

OPERATOR & §,UAN
CLIENT | HES

Uandehey Soi1l Explopation

J0B No.

40695 Nw Pacific Ave. Banks, Oregon, 97106 (583) 324 3261

LOCATION @ P-3/BFC-KC M0
. DRCH39-94-H-5062

123 TIP Q¢ tsf vepsus DEPTH N
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SOUNDING DATA IN FILE SHD1GB6 0B6-38-94 1616
OPERATOR & §,UAN LOCRTION & P-3/BFC-KC K0
CLIENT  HES JOB No. ' DACH39-94-H-5662

Vandehey Soil Exploration
40695 Nw Pacific Ave. Banks, Ovegon, 97166 (583) 324 3261

2,98 FRICTION s tsf versus DEPTH M ; ;
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SOUNDING DATA LW FILE SHDLG6
OPERATOR @ $.UAN
CLIENT @ HES

Vandehey Scil Explopation

JOB Mo,

48695 Nw Pacific five. Banks, Oregon. 97186 (563) 324 3261

B6-36-94 16:16
LOCATION © P-3/BFC-RC Ko
. DACH39-94-K-5662

18 FR RATIO ﬁsﬁﬂc 4 versus DEPTH M
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SOUNDING DATA IN FILE SHD1G6 @6-3@8-94 16.16
OPERATOR @ §,VAN LOCATION : P-3/BFC-KC N0
CLIENT & RES J0B No. @ DACH33-94-H-5862

Uandehey Soil Exploration
48695 Hw Pacific Ave. Banks, Oregon. 97166 (563) 324 326l

3.00 INC 1 deg vensus DEPTH N ; e
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SOUNDING DATA IN FILE SKD1G6 @6-38-94 16)16
OPERATOR © §.VAN LOCATION & P-3/BFC-KC KO
CLIENT & HES JOB No.  DACH39-94-N-3062

Vandehey Soil Exploration
48699 Nw Pacific Ave. Banks, Oregon, 97186 (503) 324 3261
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vVvandeheyv =il e (T I B 5% [T ades .
Operator : S.VAN CPT Date : 06-30-94 17: 42
Sounding : SND107 Pg 41 / 1 Location : P-4/BFC-KC MO

Client : WES Job No. : DACW39-94-M-5062
CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
@c [Ton/ft"2) Fs (Ton/ft"2) Fs/@ (%) PROF ILE
g g . A 2.5 0 10
0 . . s . Q4 0
E E e
15+ ‘ 1 + 15- | 15-

_— i i 1

e i ] .

o . ; i

— 1 1 y
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d 4 1
4 )
- : ] )
1 i :
. i 1
1 i .
] . . .

“ & e i@ i & & i i i m i i _i i EG 2 i “

Depth Increment : .1 m Max Depth : 36.42 ft




SOUNDING DATA N FILE SND10O7
OPERATOR : S.UAN
CLIENT I UWES

Vandehey €o01] Exploration

06-30-94 17:472

P-4/BFC-KC MO

LOCATION :

JOB No. : DACW39-94-M-5062

4LOBOS Nv Pacific Ave. Banks, Uregon. 87106 (S03) 324 326]
OEFTH DEFTH  TIF  FRICTID: P ReTID INT INTERPRETE
seters feet - tsf  Fetsr  Fs/Qc 4 deg SOIL TYrE

I [ 2.9 =0.0068 =i, 40 0,1 !
0,720 j | = .0] -f1.33 u.0 .
O30 L. KR -0, 01 | .0

0n.40 |1 7.B =0, O0C -0.07 0, =ensitive fine grainen
.5 1.8 1B (.34 2. 0.1 silty clay to clay
O.B0 7.0 14 € 0,715 S 0.0 siltv clay to clav
o.70 2.3 .0 (.58 2.7 0.0 clayev silt to silty clav
0.8¢ 2.f B 0.287 4.25 0.0 silty clay to clay
0.9 3.0 g.1 0.216 2.67 0.0 ciay

1.0 3.3 5.7 0.10¢ 118 0.0 silty clay to clay
1.10 3.6 13.E 0.288 2.08 6.0 clayey salt to silty clay
1.2 3.9 183 0.477 3.0 0.0 clayey silt to silty clay
1.30 4.3 45 0.487 .24 0.0 silty clay to clay
.40 45 I5.7 0.56% 3.62 0.0 silty clay to clay
1.50 &9 138 (1450 LA 0.0 silty clay to clay
1.60 52 128 0.438 3.3 0.0 silty clay to cley
1.7 S.B 12,5 6,358 2.86 0.0 silty clay to clay
B 5.5 1Ll 0.388 3.47 0.0 silty clay to clay
L9 82 LS 0,372 3.28 6.0 silty clay to clav
.00 b6 11.0 . 785 2.58 0.0 silty clay to clav
2.0 8.8 5.7 (1,267 2.87 0.0 siltv clay to clav
2.2 1.1 10.] (. 305 3.06 0.1 silty clay to clay
2,30 1.5 9.3 (.25! 2.8 0.0 silty clay to clay
.40 1.8 8.1 0.257 3.17 fi.0 silty clay to clav
2.50 8.7 7.8 0,236 3.00 .0 clay

2.0 B.S 7.4 0,211 7.8 0.0 silty clay to clay
2.7 B.5 6.5 (. 162 2.E2 0.0 silty clay to clay
2.60 9.2 B4 0, 18¢ 2.5 0.0 clay

2,30 95 b.k 0,166 2,85 0.6 clay

3.0 9.8 .6 0,165 2.75 0.0 clay

3.10 10.7 5.7 0.178 . 0.0 silty clay to clav
3.20 10.5 5.3 0.112 2,17 .0 silty clay to clav
3.30 10.8 5 0. 108 1.93 0.0 silty clay to clay
3.40 11.7 5.3 0b.078 1.86 0.0 sensitive fire graineg
3.5 11.5 B.0 0.085 1.65 0.0 sensitive fine grained
1.60 1.0 8. 0.677 1.3 0.0 sensitive Fine grained
3.70 12.1 5.5 0,077 .40 0.0 sensitive fine grained
I 1S 55 0,082 1.51 0.0 sensitive fine grained
3.90 1Z.0 5.1 G.03F 1.72 0.0 sensitive fine grained
4.00 13.1 5.6 0,03 1.67 0.0 sensitive fine grained

Soil interpretation reference: Robertson 4 Caspanelia-1983, based on B0 hasser efficiency and .2 w sliding data average




SND107 : P-4/EBrc- . o= Su-9& .:-.“:u; FaisE -

[EFTR DEFTH TiF  FRICTION #% RRTID JRC IRTERFRETED

seters feet (o tst Fstar Foic 1 | des SOIL Tvpe
.10 13.5 £.5 0, (% ].43 U0 sensitive fine graised
+ 0 13.8 €0 0.0 0.95 U sensitive fine grained
&30 14,1 &k 0, (ef 0.% 0.0  semsitive fine graines
.80 144 ..t 0.1 0.7 1.0 sensitive fipe orained
.50 J18.F 5ol ( 05E 107 .0 sensitive fine grained
o B0 15, .k ' .75 0,0  senpitive fine oragned
R L D4 Ut N vl sensitive fine orained
B0 15,0 6.8 s 0,7% 0.0 ssnsitive fine grajnes
6.5 1b.] : (e 0.B% .0 sensitive fine graines
£ 16,s .0 ' 0.5 0.0 sensitive Fine grained
§.00 16, : 0,7 v sensitave fine grained
5.0 7. 5.1 1 u.tl .0 sensitive fine grained
S.30 JT.4 6.t w0 0.71 0.0 sensitive fine grained
E.4 177 6.} 0.0%5 1.55 0.0 sensitive fine grained
§.50 18.0n  )0.7 0,11k 1.07 0.0 clayey silt to silty ciss

S.60 18.5 107 0.
.90 187 121 0.2%
.00 15.0 S4  0.0%

T 0.0 clavev s1it to silty ciay
AL 0.0 clayey silt to silty clay
clayey silt to silty clay

_— s B ses -
v
-— - L]
L |
[ =
-

£.90 19.4 b.b ¢.072 08 0.0  sensitive fine grained
6.00 18.7 6.0 0. (5E 0.5 0.0 sensitive fine grained
§.10 20.0 5.7 0.055 0.97 0.0 sensitive fine crained
.20 20.3 6.0 0.08E 1.13 0.0 sensitive fine crained
6.30 20.7 .7 0.08) 0.50 0.0 sensitive fine grained

6.4 21.0 5.6 0.05% 1.0¢ 0.0 sensitive fine grained
6.50 21.3 6.) (.04 0.72 0.0 sensitive fine grained
b.60 21.7 5.k 0.045 0.0 0.0 sensitive fine grained
£.70 22.0 6. 0, Dag 0B 0.0 sensitive fine grained
.80 27.3 6.l 0.0%% 0.97 0.0 sensitive fine graineo
£.5 2.t .2 {1 0.65 0.0  s=ensitive fine grained
7.00 2090 6.5 0.03 0.56 0.0 sensitive fine grained
.40 1.3 £.4 {0,058 0.56 0.0 sensitive fine grained
1.20 23.6 b.: 0,03 0.67 0.0 sensitive fine grained
7.30 23.5 b. f.0% (.66 (.6 sensitive fine grained
7.0 24.3 £.2 0.0k U, 18 U0 sensitive fine crained
1.50 4.6 6.6 (i,0s 0.6 0.0 sensitive fine grained
T.60 7%.9 &.7 .t (.58 0.0 sensitive fine arained
1.10 25.3 b.e 0,007 0.57 0.0 sensitive fine crained
.80 25.6 6.6 0.05% 0.5t 0.0 sensitive fine grained
1.9 %.8 1.8 0, 083 0,80 0.0 sensitive fine crained
8.00 2.2 B! 6,08 0.67 0.0  sensitive fine graines
B0 26.5 B.¥ (XX 0.60 0.0  semsitive fine graines
8.20 26.9 .5 (5E 0.65 0.0 semsitive fine grainec
g 212 .4 0.052 0.7¢ 0.0 clavey silt to silty clay
£.40 77.E B4 ¢ 11 .35 0.0 cleyey silt to silty clay
.50 21.5 9.1 0.1% 145 (.0 clavey silt to silty clay
80 20.% 8.k 0.135 1.8 0.0 clayey silt to silty clay
.70 2.5 105 0.17¢ i.B8 0.0 cleyey silt to silty clay
B.60 289 1.3 0.7 .12 0.4 clayey silt to silty cley
.90 29.2 138 0.0 .3 0.0 clayey silt to silty cley
9.00 29.5 15.0 0410 1.5 0.0 clayey silt to silty clay

Coil interpretation reference’ Rotertson & Cospanel!a-!983, based on B0 haswer efficiency and .2 o sliding deta averaoe




SND107

(EFIH DEFTH

meters teet
9.10 29.9
.90 3.1
.30 0.5
4.40 %%
§.50 31.2
§.60 51.5
8,70 91.%
9.80 3.0
6,401 305
W oh 92.F
1010 34,1
10,20 33.5
10,30 33.F
10,40 36,1
16,50 3s.s
10,60 35,5
10.70 3.i
10,80 35.4
10.90 35.B
11.00 36.1
11,10 36.4

Scil interpretation reference: Pobertson & Casoane]ia-1981, based on BOL hameer efficiency and .I & sliding data average
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=94 17:4% FAIRE
INTERPRETED
SOIL TYFE

clayey silt to silty clav
clavey silt to silty clay
clavey silt to silty clay
clavey silt to silty clav

0 clavey silt to silty clay

sandy silt to clavey silt
sandy silt to clapey salt
clavey silt to silty ele.
clavey =ilt to silty cla
clavey silt to silty ciav
clavey silt to silty clay
clayey silt to silty clav
clayey silt to silty clav
clavey silt to silty clay
clayey silt to siltv clay
clayey silt to silty cla
clavey silt to silty clay
sandy silt to clayey silt
sand to silty sand




SOUNDING DATA [N FILE SHDLY? Go-36-94 17.42
OPERATOR . §,UAN LOCATION & P-4/BFC-KC HO
CLIENT & HES JOB Ho. : DACH33-94-N-3062

Vandehey So1l Exploration :
40695 Nw Pacific Ave. Banks, Ocegon. 97106 (363) 324 3261

129 TIP Q¢ tsf veprsus DEPTH W —r— l\ i
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SOUNDING DATA IN FILE SNDLGT ©6-38-94 17,42
OPERATOR & 5. UAN LOCATION : P-4/BFC-KC MO
CLIENT | WES JOB No. ! DACH39-94-M-3062

Uandehey Soil Explopration
48695 Mw Pacific Ave. Banks, Ovegon, 97166 (503) 324 3261

2,58 FRICTION Fs tsf versus DEFIH M —
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SOUNDING CATR TN fILE SHDLGT 06-38-94 17.42
OPERATOR © §,UdH LOCATION  P-4/BFC-KC KO
CLIENT & HLE JOB No, © DACH39-94-H-5t62

Uandehey Soil Explecation
48693 hw Pacific dve. Banks, Oregon. 97186 (503) 324 3261

10 FR RATIO fﬂfﬂcrk versus DEPTH M -
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SOUNDING DATA IN FILE SHDIGY @6-38-94 17.42
OPERATOR & 5, URH LOCATION : P-4/BFC-KC H)
CLIERT | HES JOB No. | DACH39-94-H-3Hb2

Uandehey Soil Explopation
48695 He Pacific five. Banks, Oregon, 97186 (583) 324 326l

S.GGtINQ | deg versus DEPTH N ; |
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SOUNDING DATA IN FILE SND1O? @6-3-94 17:47
OPERATOR . S, VAN LOCATION © P-4/BFC-KC M0
CLIENT @ HES JOB No. : DACH39-94-N-5862

Vandehey Soil Exploration
93 Nw Pacific Ave. Banks, Oregon, 97186 (583) 324 3261

J8 N SPT versus DEPTH M | ’
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SCPT P-5




Vanmndehney

Operator

S.VAN

= L i
CPT Date :
Location :

Sounding : SND-8S2 Pg 1 / 1

Client

WES

Job No.

=i Y L .
06-27-94 15: 58
PS/BFC-KC MO
DACW39-94-M-5062

(feet)

DEPTH

CONE PRESSURE
Gc (Mon/ft"2)

125
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Depth Increment :

SLEEVE FRICTIDN
Fs (Ton/ft"2)
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FRICTION RATIO

Fs/G (%)
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i
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Max Depth :

INTERPRETED
PROFILE
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SOUNDING DATA IN FILE SND-97 06-27-94

OPERATOR : S.VUAN

CLIENT : WES

Varidehey S8o:] Explor

40655 Nw Pacific Ave.

[EFT DiPTH  TIF
seers feet (o tsf

|

(.60 2.6 1.9

vl 23 1.3
08B0 26 18.8
0.9 3.0 13.3
L0 3.3 3B
160 3.6 106.3
20 3.9 1.2
.30 4.3 548
1.40 4.6 21.B
1.8 &85 13.7
1.60 52 W5
1.7 56 135
1.B0 59 11.7
1.9 6.2 §.9
.00 BbB.B 5.9
.10 6.9 B.l
2.0 1.2 8.0
i .1 B 5 7.4
246 7.9 6.2
2.5 8,2 7.8
.80 B85S 1.k
.10 B.9 [
.80 9.2 B.5
N 8.5 7.5
OO 1.7
a0 10.2 6.6
.20 10,5 6.5
3.5 10.6 4.8
.40 11.2 5.4
3.50 11.% 6.0
J.60 11.8 5.2
w10 12.1 b.0
3.80 12.5 6.2
3.50 12.8 6.1
.00 13.1 5.9
610 13.5 5.7
4. 20 13.8 5.0
3N 18l 5.0
40 Jos 4.6
¢.50 14.8 5.5

Soil interpretation reference: Robertson § Campanella-1982, based on B0 hasmer efficiency end .2 w sliding data average

FRICTION

fs ts*

6,91%
1,00
g.7ii
0,650
1547
1,988
1.508
0.4€7
0.629
0.754
0.73¢
(.58]
0.457
0.485
0.45¢8
0.385
{1,435
0.3%2
0,319
G.362
0.340
0.318
0,329
{.301
(., 245
0.208
0.175
0,255
0.218
0,217
0.285
0.265
0.274
¢.280
0.216
0.206
G.197
0.221
0.237

aLlon

=

PR RATIG

Fs/lc 3

-4

ES b e == LM BT PR
- - - - - - -
2
[+

2.22
§.58
5.21
5.AS
§.57
£.57
.95
c.68
.80

e
£l
.93

o
o

LM

.76
40
32
A0
BL
R
10
b4
A3
XK
A5

v
.t

3 el A LS s

Ly

& L e LY

-y

-

bl
.18
=45
95
I8
0l

LA M e B e P

e e

I

| deg

{.

i

ﬂ-r
0.

# ® & =
e e R e e

=
—

0.1
0.1
0.1

6.1
0.1

0.1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
6.0
0.0
¢.0
0.0
0.0
0.0
0.0

LOCATION

JOBE Ho.

Banks, Oregon. 87106 15035)

IRTERFRLTED
SOIL TYPE

cigy
silty clay to clay
silty sand to sangy silt
silty sand to sanoy eilt
silty sand to sandy silt
sandy s1lt to clayey silt
clayey silt to silty clay
silty clay to clay

clay

clay

clay

clay

clay

clay

clay

clay

cizy

cley

clay

clay

clav

clay

Cigy

clay

clay

clay

clay

clav

clay

ciav

clay

clay

clay

clav

cla

clay

clay

clay

155509

PS5/BFC-KC MO

DACWA9-94-M-5062

22« 2261




SND-32

PEFTH  DEFTH

srters

§.50
4,70
& _Ri
F..

Tl .

I“II
10

o
e

i BT

g

40
50
bl
10

e N o of R

E.00
6.10
£.20
6.30
.40
6.50
6.60
6.70

2 =

00
JU
A0
30
A0
S0
B0
10
B0
7.90
8.00
8.10
8.20
g.30
#.40
8.50
B.60
8.7
B8.80
8.90
9.00
9.10
.20
9.30
9.40
9.50

=] =) =) el =] ) =] =3

]

-—

feel

15.1
I5.¢
15.7
1k, }
1§ .%
16.7
17,1
17.4
0.1
16.0
16.4
1€.7
19.0
19,4
15.
20.0
20.3
20.7
1.0
21.3
21,7
22.0
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Feid DA
n *
§

. i~
-

-
=
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FRICTION

Fx 7er

& #ir

ik, 10E
0,115
0.1}
. 15¢
0.1e5
¢.1%5
0.126
0.15¢
6.117

-

FE RATIO
r=/lc 3

. B s e

[
ro L

L3 L B3 D

3
S

1.69
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- E-

[ - L T
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)
-

3
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0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.6
0.8

{0
g.n
0.0
0.
0.0
(1.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

INTERPRETED

SUIL TYRE

clay
clav
clav

silty clay to clay
silty clav to clay
silty clay to clay
sensitive fine grained
sensitive fine grained
siltv clav to clav
silty clay to clay

=ilty

siity

1k
12w

s1ity
siity
Ejjfy
t1ity
silty
silty
Eilty
silty
silty

clay
clay to clay
clay to clay
clav o clay

clav
ciav to clay
clav to clav
clav to clay
ciay to clay
clay to ciav
clay to clay
clay to clav
clay to clay
clay to clay

clav

clav

ciav

clav

clev

clay

clay

clav

clay

silty clay to clay




SND-9z
DEFTH  DEPTH
peters feet

860 31.%
9.7 31.8
9.80 227
. 2.5
10,00 30.8
T L] f::-ll
10,20 33.5
10.50 33.8
1.el Da,l
10.50 .8
10,60 .6
10,70 35.1
J0.80 235.6
10,90 35.6
11,00 36.!
11,10 3.4

11,20
11.30
11.40
11,50
11,60
11.70
11.80
11.90
12.00
12.16
12,20
12.30
12.40
17 .56
12.60
12.70
12,680
12.90
13.00
13.10
13.20
13.20
{3.40
13.50
12.50
13.70
13.80
13.90
14.00

Soil interpretation reference: Ksbertson & Caspanella-1983, based on 602 hasmer efficiency and .2 ¢ slidin data average

3.7
37.1
7.4
.
38.1
3.4
3.7
35,0
76.4
36.7
40.0
40.4
40.7
41.0
41,3
§1.7
42.0
62.3
§2.7
42.0
3.3
§3.6
& .0
44.7
44 F
4.9
5.7
5.6
45.5

PS/BFC-EC MO
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FRICTION
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0.3
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il
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.38
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.37

2.3
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V6-C27-94 15:58 PAGE

G0
fi.0
¢.0
0.0
6.0
0.0
0.0
.0
0.0
0.0
6.¢
0.0
u.n
0.0
v.0
(.0
0.0
u.u
4.0
0.0
(1.0
0.0
0.0
0.0
0.6
.0
0.0
0.0
¢.0
0.0
0.0
0.0

INTERPRETED
SOIL TyPE

silty clay to clay
seneitive fine crained
sensitive finge grained
sensitive fine grained
sensitive Tine grained
siltv clay te clay
siity clay to clas
clav
clay
clay
clav
clay
clay
clay
clav
clay
clay
clay
clay
clay
clay
clay

clay
clay

clav
clay
clay
clay
clay
clay
clav
clay
clav
=ity clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
clay
siity clav to clav
clayey silt to silty clay
clayey silt to silty clay
clayey =ilt to silly clay
clayey silt to silty clav




SOUNLING Dala IN FILE SND-92 B86-27-94 15:58
OFERATOR @ 5. VAN LOCATION i P3/BFC-KC MO
CLIENT @ HLS JOB No. | DACH33-94-H-5862

Vandehey Sail Explosation |
16099 N¢ Pacific Ave. Banks, Oregon, 971086 (563) 324 3261

123 TIF % tsf versus DEPTH N —

100 —H

75 bl




SOURDING walk IN FILE SND-92 B6-27-94 1398
OPERATOR © 5, VAN LOCATION © P3/BFC-KC MO
CLIENT & HES JOB No. | DACH39-94-M-5u62

Vandeliey So1l Explopation
48695 Me Pacific fve. Banks, Oregon. 97186 (3d3) 324 326l

2,50 FRICTION Fs tsf versus DEFTH N |

2,00t
i | |
e B | T
|| | | | |
1,8 - - - S FOATRE WESA, SRS ST _H_,
= | | ik
1 i =-' | ! A | ‘
0,58 -t gt R = ,
: | I -'-.."-"'—.-..r’ﬁ - ".__._.'-...-.__ 1 -_.._-_- -
B, 6@ Pt .

e { 2 % % 5 & T & % W il # B W6




SOUNDING DATA IN FILE SHD-92 @6-27-94 15.38
OPERATOR & S, VAN LOCATION  P3/BFC-KC KO
CLIENT @ HES JOB Mo, | DACH33-94-H-3862

Vandehey So1l Exploration
48695 Me Pacific Ave. Banks, Oregon, 971086 (583) 324 3261

14 IR RATIO Fs/Qc % versus DEPTH H r
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SOURDING AT IR FILE SHD-92 0@6-27-94 15,38

CECRATON |

CLIERT & KES

Gandehey Soil Explopation _
46695 Ny Facific Ave, Banks, Ovegon. 97106 (563) 324 32el

9,08 INC 1 deg

v, URR

versus DEFTH N |

LOCATION " BS/BFC-KC WO
JOB No. + DACH39-94-N-5@62

4.4@

2,681

R

& . E]Ia !.._._.u‘rw.:rwmﬂ

¢ 1

A W A

%
o

3




SOUNDING DATA [N FILE SND-92 86-27-94 15.08
OPERATOR @ S, VAN LOCATION i P3/BFC-KC RO
CLIENT & HES JOB No. | DACH39-94-M-5862

Vandehey Soil Exploration
40695 Hu Pacific Ave, Banks, Ovegon, 97186 (503) 324 326l

8 H ST versus DEFTH M | |
- |
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SCPT P-6




Vandeheyvy = s E ol .
Operator : S.VAN CPT Date : 06-29-94 15: 55
Sounding : SND100 Pg 1 / 14 Location : P-BA/BFC-KC MO

Client : WES Job No. : DACW3S8-894-M-5062
CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
Gc (Ton/ft"2) Fs (Ton/ft"2) Fa/G (%) PROF ILE
0 LN | 0 2.5 0 10
i h 0 sl 0 A 0
-4 - '{
J ] ]
151 - 15+ E 15+
. . :

— : ‘> :

4+ 1 1

W E 4 J

o) 1] 1 1

o B b -

= 30 { 30 1 a0 3

e ) !

|_.

u- - -

Lu - =

D - E

‘5- - ‘5- - ‘5"‘ 1 45"
= = e -
[ i i ;
- . 1 .
- B e e
] - - .

m i g i g § i i Il m i i _i “ e

Depth Increment : A m Max Depth : 43.31 ft




SOUNDING DATA TH FTLF SND1OO O6-29-94 165155

OPERATOR : S.VUAN LOCATION : P-6BA/BFC-KC MO

CLIENT : WES JOB HNo. : DACW39-94-M-5062

Vandehey Boil Exploration
L0505 Nw Pacific 4ve, Baniis, Oregon. 97106 (S03) 324 3261

TEPTH OEPTH  TIF  FEICTIO FF RATIC 1N INTERESETED

. _ LT i
seters feet Q¢ tef  Fsorer  Tedy ; g - LI

0.5 1.6 360 o 3.2 0, ] {;
b0 2.0 30l i 2.kl V.1 sandy silt to cleves siit
LA 2.5 48.F 2t b2 ] sandy silt to cleve :1lt
0.8 L. 40K (L E54 | £, silty sand to sandy s:ir
.8 305 X.B #.527 1.4k (.! sandy silt to clayey silr
.00 3.3 3.0 .65z 1.75 0,1 sandy silt to clavey siit
1.l0 3.6 205 (. 3%8 .53 {i.] sandy silt to clayev silt
1.2¢ 3.9 |87 1,434 2420 G.) ciayey silt to silte clay
1.3 %3 188 ¢.531 1.E 0.1 rclayey silt to silty clay
1.40 &5 17.) (.47 Z.80 0.1 clayey silt to =iltv clay
1.50 4.9 16.0 0.4E7 2.52 0.1 clayey silt to silty clav

1.60 5.2 I5.2 0,449 2.89 0.1 clavey silt to siltv clay

1.70 5.6 137 0.384 2.50 0.1 clayey silt to silty clay
1.80 5.9 116 (.73 2.56 0.1 clayey silt to silty clay
1. 6.2 11.3 (.25 2,65 0.1 clavey silt to silty clay
200 66 12,1 0,284 2.15 0.1 clayey silt to silty clay
.10 6.9 11.9 0.231 1.% 0.1 clayey silt to silty clay
2.0 7.2 124 6.203 1.64 0.1 clayey silt to silty clay
230 %5 116 0.211 1.67 0.1 clayey silt to silty clav
) T8 108 0,19 1.75 0.1 clavey silt to siitv clay
350 B2 105 (., JEE i.7¢ 0.4 clayey silt to silte clav
260 BS 108 0,176 E .1 clavey silt to silty clay
2.0 8.8 9.5 S LY 1.43 0.1 clavey silt to silty clav
2,80 9.2 E.7 {1,088 }.13 (.1 clayey silt to silty clav
2.9 9.5 7.8 ({71 0.8 0.} clayev silt to siltv clay

.00 9.8 1.3 b.0T7 1.6 0.
.00 10.7 6.8 (r.072 1,05 i,
.20 10.5 6.7 0,071 1.05 0.1 s=ensitive fine oraired
2.30 10.8 6.3 i, 056 01,88 1.1 sensitive fine graines

! sensitive fine graired

]

1

1
340 11.2 6.1 i, fma .73 .1 sensitive fine grainen

0

n

sensitive fine graine:

3.50 11.5 .8 0,068 0.57 0.0 sensitive fine grained
3.60 11.8 B.4 0,057 0.57 0.0 =ensitive fine grained
.70 12.1 6.6 (.058 0.87 0.0  sensitive fine graines
2.80 12.5 E.¢ 0 0S 1.6¢ .0 sensitive fine grained
2.90 12.8 B.4 {083 0.5 0.0 sensitive fine graine:
%00 13.1 5.6 0.057 0.97 0.0 sensitive fine graine:

.10 13.5 6.2 0.062 1.8 0.0 senzitive fine graines
§.20 13.8 5.4 1,088 .o~ 0.0 sensitive fine graivec
+.30 14,1 £.9°  0.04] .70 (i.f sensitive fine grajrved

$.40 164 6.0 0.038 0.64 0.0 sensitive fine graires

Soil interpretation reference: Fobertson & Campans)la-1983, based on 601 hasser efficiency and .7 » sliding data average




3

ND OG0 + FP=EA/BES —i 3 S 1| L £ .CC = -
i it 1 . L ] SE

rr

DEFTH DEFIs  TIF  FRICTIGN % seT)f (% INTERFRETED

seters feet (o tef  Frteb Falcl des SBIL TYPE
.50 188 6.7 (.03 0.89 0.0 sensitive fine grained
%.60 15.] b.E ((NT i, e . sensitive fine grained
.70 158 b.E .06 (.95 0.0 sensitive fine grained
4,60 1E.7 b.7 07t 1l 0.0 sensitive fire crained
€50 |E.! b.F R 8- 0.6 sensitive fine orained
.00 g« &£.E {,05 -1 V.t sensitive fame graines
-39 (L S fi.4 0, s i A sensitive fine crained
I TP £.3 O3 S0 U0 zensitive fine crajned
8.3 [T B 05 3 { sensitive fine grained
L | h.4 Bis A fs sensitive fine arained
650 1k 1.4 ~ 4 sensitive fine grained
5.00 1E.e 81 .02 gt Ha sensitive fire orained
S.70 18.7 b.b (174 a5 U0 sensitive fine aratned
.80 15,1 1.4 (. 07% 1,35 i sensitive fine grajned
s.90 5. 1.5 . 0% & 0.0 sensitive fine grained
b.O0 18,7 B.5 1ok i (.o =ensitive fine grained
e 20 Bt U, T .0 clayev silt to =ilty clay
C.20 24,5 E.T (1, 058 &7 .0 clavey silt to silty clav
b.W 20.7 8.8 0,671 B! 0.0 clavey silt to silty clay
6.40 71.0 8.2 (.65§ u.5E 6.0 sensitive fine grained
b.50 Z1.3 B.2 0.07s 0.5 0.0 claysy silt to silty clay
b.60 Z1.T 6.6 0.075 0.8 0.0 clavey silt to silty clav
b.70 22.0 3.3 0.088 i, 87 0.0 clavey silt to silty clav
6.8¢ 722.3 10.¢ 0,07 0.67 (.U candy silt to clavey silt
6.50 226 124 0,093 (.75 0.0 sandy silt to clavey silt
700 23.0 12.7 0.103 C.83 6.0 sandv silt to clayey silt
.40 2.3 124 0,187 1.5i 0.0 claver silt to silty clay
1.2 2.6 11.3 .25 P.ae .7 clavey silt to =iltv ciav
.30 738 100 103 .0 0.0 clayev silt to siltv clay
7.60 8.5 B8 fl.152 5 LU clavey silt ta silty clav
1.50 2. 8.5 0,058 35 0.0 clavey =ilt to silty clas
T.60 2¢.8 £.3 IRLY ). B {0 II'.‘.H'_JE'.-' s1it to !-!]f!,' clay
1.70 ZE.% 5.6 0,07 LT ¢.0 clavey silt to silty clay
T.60 75.F 8.5 (0,597 R o0 cleyey silt to siltv clav
.9 2.5 g.f {1, {1 i i?  clavey silt to silty cla;
8.00 %6.7 B.5 (1, 0GR (<} . clavey silt to silty clay
g.10 28.f 6.5 (1.5 58 .0 sensitive fine grained
gz 2b.8 8.2 {i.he” 53 40 =ensitive fine grained
S0 77.2 g.? {i, 088 Sk g0 semsitive fine grained
B.a0 77,6 8.k {1,076 .67 0.0 clavev silt to =iltv clay
BS0 77.5 9.3 0.072 LMrey L0 clavey siit to silty clay
B.60 78.° 8.0 0.03¢ a4 0.0 sensitive fine grained
8.7 8.5 B.3 RIS i 0.0 sensitive fine grained
B.B0 8.5 7.5 6.022 0. Ui sensitive fine grained
.90 9.7 8.5 0.0 b.§2 a0 sensitive fine crained
3.00 23.5 B.1 0.033 "4l (.0 sensitive fine graines
8.10 25.9 6.5 (.0 (.73 (.0  sensitive fine grained
§.20 3.7 3.4 (.07¢ (.83 C.0 clayey silt to silty clay

Lo
=
2
im
wn
=
-
1

;.07 .6 clayey silt to silty clav
S.40 30.8 8.8 0.1% 1.5s 0.0 clavey silt to silty clay

Soil interpretation reference. Fobertson § Caspanella-1383, based on 601 haaser efficiency and .2  sliding data averacs
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SOUNDING DATA IN FILE SHD1GB@ 06-23-94 13.33

OPERATOR © §.UAN

CLIENT @ WES

Vandehey Soil Exploration
40695 Nw Pacific Ave. Banks, Oregon. 97186 (583) 324 326l
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SOUNDING DATA IN FILE SNDIGG @6-29-94 13.33
OPERATOR @ §.VAN LOCATION & P-6A/BFC-KC MQ
CLIENT & NES JOB Mo,  DACH39-94-M-3062

Vandehey Soil Exploration
46695 Nw Pacific Ave, Banks, Oregon, 97106 (583) 324 326l

2,58 FRICTION Fs tsf versus DEPTH M
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SOUNDING Diaiai It FILI SHDIGO 06-29-94 15:53
OPERATOR © 3. VAH LOCATION : P-6A/BFC-KC KO
CLIENT § HES JOB Mo, © DACH39-34-H-5062

Vandehey So1l oxplosation
40695 N« Pacific Ave. Banks, Oregon. 97106 (583) 324 326l

16 FR RATIO Fs/ue 7 versus DEPTH M ;
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SOUNDING DAth N Fitt SHBLOG 06-29-94 1599

OPERATOR : . b LOCATION ¢ B-64/BFC-KC H)
CLIENT ¢ S JOB Mo, | DACH39-94-H-5852

Vandehey Sail Exgloration . |
48695 My Pacific fve, Banks, Uregon, 97166 (583) 324 326l
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SOUNDING DATR IR FILE SHDLGB ©6-23-94 15:53
OPERATOR @ S, VAN LOCATION & P-6A/BFC-KC MO
CLIENT © WES JOB No. | DACH39-94-H-5662

Uandehey Soil Exelosation
40695 Nw Pacific fve. Banks, Ovegon, 97166 (583) 324 3261
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SCPT P-7




Vanmndehe v ST e R A e [
Operator : S.VAN CPT Date : 06-29-94 17: 20
Sounding : SND104i Pg 1 / 1 Location : P-7/BFC-KC MO

Client : WES Job No. : DACW3IS-8S4-M-5062
CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
@c [Ton/ft"2) Fs [Ton/ft™2) Fs/0 (%) PROFILE
0 125 0 2.5 0 10
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Depth Increment :
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SAUNDING DATA IN FTLE SND10O1 06-29-284 17:20

OPERATOR :© S.VAN LOCATION : P-T/BFC-KC MO

CLIENT :© WES JOB No. : DACW3S-94-M-5062

W

Vandehey So1l Exploration

4OEAS Nve Facific Ave. Banks, Uregon. a7i06 (85G35 325 52061

DEETH DEPTH  TIF FRICTION F% ERTI0 11 INTERSRETED
ssrpry feet Oc tsf  Fs fsr redie & 1 deg 4V
(& 1.E ge.n 0.5 .k .5
o.el 1.0 g6, 5 [.T5S i G0 sande milt to slecey sl
rE A S St i) 4 sende g1l to clavss g3t
gt 7.6 84,0 (H,55 I St sandy s1it to clavev 81l
.5 3.0 293 (.51 i .BE 0.1 sanoy silt to clevey s1it
1. 23 11T 0.22¢ 1.27 .l sandy silt to clavev silt
130 3.6 10.¢ 103 0.95 U.] sandy silt to claysy =it
I3 3.8 1.9 e, 158 .27 0.1 cloyey salt to silty cla
1.9 &3 L7 0, 260 ].87 (.1 clayey silt to siity els
1,80 &.6 13.7 0.45¢6 3.46 4.1 silty clay te clev
1.6 &9 156 0.5848 3.77 0.1 silty clay to clay
.60 5.2 140 0.517 3.68 0.1 silty clay to clay
1,70 5F 1.3 0.373 7.85 0.1 silty clay to clay
1.60 §.9 9.2 0.320 .49 f.1 silty clay to clay
1. E.2 11.0 0.382 3.4b .l silty clav to clay
.00 6.6 11.0 0.3 .9 0.1 silty clay to ciay
2.00 6.9 9.5 0.250 2.51 0.1 silty clay to clay
.8 12 9.5 0.704 2.16 0.1 silty clay to clay
2.% 5.3 0.222 2

38 G.4 silty clay to clav

1.5

chl T3 8.6 0.8 v.18 0.1 silty clay to cla
2.5 8.7 1.4 {0,125 1.67 0.0 ciavey =ilt to siity cla
.00 8.5 1.5 ¢.110 1.47 0.0 clayey silt to =ilty cls
2. g5 .5 0,107 i.bo 0.0 silty clav to clav
.00 9.2 S.B 0.1i! 1.91 0.0 silty clay to clay
¢85 &b 5.5 0,097 1.67 G0 silty clay te cla
.00 9.8 5.2 0,083 §.70 fi,0  sensitive fine grained
.10 107 5.1 0,087 1.7] (1.6 sensitive fine orained
3.2 105 6.9 0.061 | .67 0.0 silty clay to clay
1.5 10.8 8.1 G. 102 1.98 (.0 sensitive fine arajned
TR § DY 5.3 0.066] 1,14 0.0 sensitive fine graired
3.5 1.5 5.7 .05 0.9 0.0 sensitive fine grained
160 1.8 5.3 0.057 0.% 0.0 sensitive fine grained
3,70 12.1 6.2 0,057 (.52 (.0 sensitive fine srained
3.60 12.5 6.1 0.062 1.0} 0.0 sensitive fine arained
3.9 12.8 6.2 0.0% 0.66 0.0 sensitive fine grained
.00 3.1 5.9 0.052 0.68 0.0 sensitive fine grained
6. 10 135 3.4 0.052 0.5 (.0 sensitive fime grained
&.20 1318 6.0 0.050 0.63 0.0  sensative fine grained
.3 4.1 5.3 0. 058 ].04 (.0 sensitive fine oraines
440 4.8 4.8 0.013 .28 0.0  sensitive fine crained

Soil interpretation reference; Robertson h Caspanella-1983, based on BO3 hawser efficiency and .7 w sliding data average




SHDanl 2 F=2/BFi-ii M IE=28=-04% 17:34 FaGE
(EFTH DEFTH  TIP  FRICTION 9 R&TID TNt INTERPRETED
seters feet (o tsf  Feted Fe/lie 1 dee SOIL TYPE

&.50 IaB 6.0 0, 0Z¢ (.43 0.0 sensitive fine arained
¢.60 15.1 9.4 TRUE 0.3k 0.0 sensitive fine grained
§.70 15,4 5.2 .02 (1.3 U0 sensitive Tine grained
&80 IE.7 5.5 TR 0.7k (.0 sensitive fine grained
« 5% J6.1 £.2 (. pe! 8.7% 0.0 sensitive fine grained
5 i6. &0 @, 0% E2 O sensitive fine grained
E1v 1.5 5 BT (.iv  sensitave fine grarned
Cb 17,1 ¢ TACY: fi,78 . sensitive fine grained
5 17.4 b 3 4 TE f.  eensitive Fine crained
Lt 107 b1 TRUL 0,44 U,1'  sensitive fine orained
& 8. 1.l (i ,SE L. sengitive fine grained
{7 U (L [ .32 U, sensitive fine grained
£ 18,7 1.8 b, O .08 (.00 sensitive fine orained
G680 18,0 8.5 (1,055 0,33 .0 sandy siit to cieyey silt
L& 184 6.5 UL ]38 (.0 sandy silt to clavey =ilt
B.06 15,7 1.8 0,171 1 0.0 sandy silt to clavey =iit
B¢ 200 18.) 0.2%% 1.52 U.G sandy silt to clayey siit
£.20 W3 16.0 {h, 527 1.95 .0 sandy siit to clayey silt
.3 20T IT. (1. 7bs 1.5) 0.0 clayey silt to silty clay
£.40 21, 9.6 0.]E3 1.86 0.0 clayey =ilt to silty clay

11.6 0.167 1.6l 0.0 clayey silt to silty clay

-
2
3
-

. .

=g Ly T

8.5 (.08f 0.56 0.0 clayey silt to silty clay
£.70 22.0 7.9 {1, {fe .80 (.0 clayey silt to silty clay
6.80 22.3 B.a 0.067 0.80 0.0 sensitive fine grained
.50 22.6 1.5 0,062 0.85 0.0 sensitive fine grained
7.00 232.0 B.2 0,057 0.70 0.0 sensitive fine grained
.10 253.3 1.7 0,028 0.37 (.0 sensitive fine grained
.00 Z3.E 1.3 (.58 (. sensitive fine erained
.o 239 B.! {1,658 0.5% 0.0 sensitive fine grained
1.40 28,7 7.8 0,073 0.93 .0 sensitive fine grained
T.50 26.¢ 8.2 (i, e (.78 (.0 sensitive fine grained
T.60 24.8 7.6 f.0% 0,65 0.0 sensitive fine grained
Tide . 29 ik {0 g ! (.52 0,( e=ensitive fine grained
T.B0 5.6 B3 i et fi 5 ¢, =epsitive fine graiped
1.5 25.9 .3 (ORI (.81 (.0 clayey siit to silty clay
B0 26.7 5.3 (.78 0.83 .0 clavey silt to silty clay
£.10 Z2b.k B.7 (R 0,82 0,0 clavey silt to silty clay
8.20 26.9 9.5 {, 035 il 0.0 clayey silt to silty clay
B.3 7.7 q.0 0.076 0.82 0.0 clayey silt to siltv clay
G.40 27.6 g.g (. 1+E | .B5 0.0 clavey siit to silty clay
g.EG 775 9.6 0. 4= 1.14 (.0 ciayey silt to silty clay
E.60 28.2 Q.4 0.055 ;.01 2.0 clavey silt to silty clay
.70 28.5 9.0 0,045 0.5 0.0 clayey silt to silty clay
EB 789 .4 .47 0.38 .0  =ensitive fine grained
B.50 13.2 7.5 0.6 1§ .0 sensitive fine grained
.60 258.5 7.k TR G 6,66 0.0 sensitive fine grained
9.1¢ 28.9 7.8 0, e (.58 (.0 sensitive fine graired
9.20 3.7 7.9 (.15 0.6 G.0  sensitive fine grained
9.0 3.5 1.7 0.0s! 0.5 G.0 sensitive fine grained
5.8 30.8 1.0 0.105 1.0 0.0 clayey silt to silty clay

Soi] interpretation reference: Robertson § Caspanella-1363, based on 602 hameer efficiency and .2 » sliding data average
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§ail interpretation reference; Fobertson & Caspanella-1582, based on 60 hamser efficiency and .1 ® sliding date average
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SOUNDING DaTa IN Fiit SHDi6l ©6-29-94 17.20

OPERATOR @ S.UsN
CLIENT : WES

LOCATION  P-7/BFC-KC MO

JOB No.

Vandehey So1l Expiapation
48695 Nw Pacific Ave. Banks, Ovegon, 97186 (583) 324 3261

+ DRCR39-94-H-3062
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SOUHDING DATA IN FILE SHDLOL @6-29-94 17.20
OPERATOR : §.VAN LOCATION : P-7/BFC-KC MO
CLIENT @ RES JOB No. | DACK39-94-M-3062

Vandehey Soil Exploration
48695 Nw Pacific Ave. Banks, Oregon, 97186 (563) 324 3261
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SOUNDING DATA [H FILE SHDLOL @6-23-94 17.20
OPERATOR © &, VAN LOCATION @ P-7/BFC-KC MO
CLIENT & RES JOB Mo, | DACH33-94-M-0062

Uandehey Soil Explopation
40695 Mw Pacific Ave. Banks, Oregon, 97186 (063) 324 326l
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SOUNDING DATA IN FILE SHDLGL 06-23-94 17.28
OPERATOR @ §.UAN LOCATION 3 P-7/BFC-KC MO
CLIENT @ HES JOB No. © DACH39-94-M-5062

Vandehey Soil Exploration
48695 Nw Pacific dve. Banks, Ovegon, 97106 (503) 324 3261
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SOUNDING Dila IN FiLt SKDIBL @6-29-94 17.20
LOGCATION & P-7/BFC-KC HO
. DACH39-94-K-3062

OPERATOR

5. VRN

CLIENT : MES

Vandehiey Serl txplopation
408695 Nu Pacific ﬂ”f Banks,

59 N st vepsus DEPIN M
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Oregon, 97186 (503) 324 3251
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SCPT P-8




Vanae.hne s

— 51 L

EXxXD 1 .

Operator : S.VAN CPT Date : 06-27-94 18: 52
Sounding : SND-83 Pg 4 / 1 Location : P-B8/BFC-KC MO
Client : WES Job No. : DACW3S-94-M-5062
COME PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
Gc (Ton/ft"2) Fs (Ton/1t"2) Fs/G (%] PROFILE
. B e N 125 0 2.5 0 10
0 : 0 . ) 0
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Depth Increment : i m Max Depth : 41.01 ft




—

SOUNDING DATA IN FILE GND-93 06-27-94 18152

OPERATOR : S.VAN LOCATION : P-B/BFC-KC Mo

CLIENT : WES JOB No. : DACW39-94-M-5062

Vandehey Soil Exploration
L0EOS Nv Pacific Ave. Banks, Oregon. 97106 (503) 324 3261

GEFIW DEPTH  TIF FRICTION FR kATl INC INTERFRETLD
srters feet Oc tst Fs tof Fs/lc i 1 deg S01L TYPE
660 2.0 32.] 0.520 1.62 0.1 7

070 2.3 213 0.507 1.64 0.1 sandy silt to clayey silt
0.B0 1.6 448 1.208 2.7 0.1 sandy silt to clayey sil
b0 2.0 T34 1,580 2.14 0.1 sandy silt to clayey silt
1.00 3.3 634 ] B30 7.71 0.1 clavey silt to silty clay
.16 36 3.8 1.41¢ 4.19 0.1 clayey silt to silty clay |

120 3.8 249 0.BZ7 2.3 0.1 clayey silt to silty clay
1.3 4.3 18] v.6Z¢ 3.45 0.1 silty clay to clay
1.40 4.b 15.7 0,701 4§ .47 0.1 clay
1.50 4.9 I5.2 0.695 & .58 ¢.0 clav
1.0 5.2 17.0 0.668 31.% 0.1 clay
1.7 5.6 1&.l 0.770 4.80 0.1 clay
1.80 5.9 164 0.761 467 0.1 clay
1.9 6.2 14.5 0.707 4.83 6.1 clay
7.0 E.B 185 0.638 4,35 0.1 clay
.10 6.9 12.8 0.579 §.51 0.1 clay
2,20 1.2 115 0.48! $.20 0.1 clay
230 7.5 108 0.4% 436 0.1 clay
240 7.9 110 0.474 4.13 0.1 clay
750 8.2 1.2 0.473 §.21 0.1 clay
260 BS 9.9 0.426 4,28 .1 clay
2.7 8.9 9.5 0.3 1.5 0.1 clay
.66 9.2 B.2 0.329 4.07 0.1 clay
z. 9.5 8.5 0.252 2.96 0.0 clav
.00 9.6 8.0 0.300 3.73 0.0 clay
3.10 10.2 7.8, 0.768 3.46 0.0 clay
.50 10.5 7.5 (1,253 1,597 (.0 clay
2,30 10.B 6.9 6,277 3.52 0.0 clay
.40 11.7 B.4 0.300 §.67 0.0 clay
356 1.5 6.6 0.256 3.66 .1 clay
3.60 11.B R 0.224 4.1 0.1 clay
3.70 12.1 §.7 0.180 3.7 0.1 clay

.80 12.5 15 0.171 11.31 ¢.] organic saterial
3.90 12.8 2.5 0.152 .82 0.1 organic saterial

4.00 13.1 2.8 0.176 §.44 0.1 clay
410 13.5 23 0.132 §.79 0. clay
&N 138 o 0.133 4.5 0.0 clay
.30 I1s.) 2.8 0.113 4.08 0.1 clay
.40 144 2.3 0.123 L.28 0.0 clay
.50 I4E 2.5 0.088 3.51 0.1 clay

Soil interpretation reference: Robertson § Cawpanella-1981, based on 60X hasser efficiency and .2 e sliding data averace



SND-3% : P=&/BFC-1C W : M6-27-04 1B:Sn PAGE
DEFTE DEPTH  TIP  FRICTION FER KeTIO IN INTERFRETED
seters feet Oc tsf  Fs tsf Fs/lcf | deg SOIL TYPE

4.60 5.1 2.3 0.673 3.25 0.1 clay
.70 154 2.6 0.060 3.07 0.1 clay
4.80 15,7 2.5 0.050 3.58 0.1 cley
8.9 16.] 3.0 £.073 .45 0.1 clav
S.00 164 3.0 0076 2.53 0.4 clay
€0 16.7 3.5 0.123 .48 0.1 clay
o2 I7.] 3.7 0. 065 R 0.1 clay
5.3 174 3.0 0.051 1.7) 0.1  sensitive fine grained
540 17.7 3.0 0.0% 2.50 0. clay
5.50 18.0 3.8 0.081 2.13 0.0 clay

S.60 1B.4 3.5 0,08 |.F7 0.0  sensitive fine grained

5.70 18.7 3.5 0.056 1.8 0.0 sensitive fine grained
5.60 190 3. (1,062 183 0.0 sensitive five grained
.80 9.4 v Ml 0.073 1.3 0.0 clay
E.00 |87 W | 0.07] ¢l 0.0 clay
B.lv 20.0 .t 0.06e 7,48 0.0 clay
8.20 203 2.8 0.056 200 0.0 sensitive fime grained
6.30 20.7 2.1 0.054 ot 0.0 clay
6.40 21.0 3.8 0.1 2.9 0.0 clay

6.50 21.3 1.8 0.127 1.62 0.0 silty cley to clay

6.60 21.7 5.8 0.077 1.32 0.0 sensitive fine grained
6.70 22.0 4.3 0.045 .14 0.0 sensitive fine grained
B.60 2.3 38 005 1.2 0.0 semsitive fine grained
6.90 22.6 4.0 0.046 1.16 0.0 sensitive fise grained
7.00 73.0 3.8 0.05% 1.48 0.0 sensitive fine grained
1.10 23,3 4.0 0.068 1.72 0.0 sensitive fise grained
.20 0.6 3.8 0.064 167 0.0 sensitive fise grained

.30 2.9 3.8 0.052 1.3 0.0 sensitive fire grained
740 4.3 J.B 0.115 5.12 0.1 clay

1.5 4.6 4.5 0.127 2.81 0.6 clav

.60 4.9 4.8 0.15% 2.82 0.0 clay

.70 26.3 5.7 0.130 .21 0.0 clay

1.80 25.F b.F 0.24) 3.5 (1,0 clay

7.90 25.9 13 * 025 .24 0.0 clay

g.00 26.? 1.3 0.4%3 2.63 0.0 silty clay to clay
8.10 Z6.6 8.6 0.207 2.% 0.0 silty clay to clay
8.20 26.5 8.k 0.157 2.83 G.0 silty clay to clay
6.% 71.2 0.4 0.13% 1.62 0.0 clavey silt to silty clay
B.40 77.6 1.1 0.137 1. 0.0 clayey silt te silty clay
.50 .9 8.0 0.177 1.58 0.1 clayey silt to silty clay
B.60 26.7 7.l 0.087 1.23 0.1 sensitive fine grained
B.7¢ 28.5 6.3 0.072 1.18 0.1 sensitive fine grained
8.80 28.8 5.4 0.088 1.14 0.1 sensitive fine grained
8.3 28.2 £.3 0.09] B 0.0 semsitive fine orained
9.00 28.5 5.2 0.0g8 130 0.1 silty ciav to clay
9.10 25.9 6.3 0.103 1.5% 0.1 silty clay to clay
5.20 30.27 R 0.102 1.90 .1 silty clay to clay
.3 2.5 5.8 0.176 2.17 0.1 clay

.40 0.8 6.8 0,29 4.38 0.1 clay

9.50 3.2 9.0 0.738 3.7 0.0 clay

Soil interpretation reference: Robertson & Caspanella-1383, based on B0 haseer efficiency and .7 & sliding dats average
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INTERPRETEL
SOIL TYPE

clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clav
clayey silt to silty clay
siltv clay to cley
sandy silt to clavev siit
«iltv sand to sandy silt
sand to silty sand
sand to silty senc
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy siit
silty sand to saroy silt
silty sand to sandy siit
silty sand to sandy siit
silty sand to sanmoy silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
eilty sand to sandv silt

Soil interpretation reference: Kobertson & Caspanella-1987, based on 601 hasser efficiency ana 2w s

ding data averase



SOUNDING DATA IN FILE SND-93 @6-27-94 1832
OPERATOR © §.VAN LOCATION i P-8/BFC-KC MO

CLIENT @ RES JOB No. : DACH33-94-H-3862

Vandehey Soil Exploration
48695 Nw Pacific Ave. Banks, Oregon. 97186 (563) 324 326!
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SOUNDING DATA IN FILE SHD-93 06-27-94 18.32
OPERATOR & S, VAN LOCATION & P-8/BFC-KC MO
CLIENT © MES JOB No. : DACH39-34-M-oue2

Vandeliey Soil Exploration
40695 Nw Pacific Ave. Banks, Oregon, 97166 (503) 324 3Zel
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SOUNDING DATR IN FILE SND-93 06-27-94 18.30
OPERATOR @ §,YAN LOCATION @ P-8/BFC-KC MO
CLIERT @ HES JOB No, © DACH33-94-M-5062

Vandehey Soil Exploration
48695 Nw Pacific Ave, Banks, Ovegon, 97186 (583) 324 326l
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SOUNDING DATA [N FILE SND-93 @6-27-94 18,52
OPERATOR @ §, VAN LOCATION i P-8/BFC-KC MO
CLIENT © KES JOB No. | DACH33-94--D4ol

Vandehey So1l Explopation *
48695 Nw Pacific Ave. Banks, Oregon, 971086 (503) 324 326l

5,08 INC | deg versus DEPTH M |
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SCPT P-9
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ExXD LI .

Operator : S.VAN CPT Date : 06-27-94 21: 24
Sounding : SND-S4 Pg 1 / 1 Locetion : P-9/BFC-KC MO
Client : WES Job No. : DACW39-94-M-5062
CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
Gc (Ton/ft*2) Fs (Ton/ft*2) Fe/Q (%) PROFILE
0 B 125 0 2.5 0 10
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Depth Increment : .i m Max Depth : 35.76 ft
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SOUNDING DATA 1IN FILE SND-39% 06—-27-94 21 12%
OPERATOR :@ S.VAN LOCATION . F-9/BFC-KC nu

CLIENT : WES JOB Ho. - DACW39-94-M-5062

Vandehey Scil Exploration
40695 Nw Pacific Ave. Banks, Oregon. 8710F (S03) 324 226

DEPTH OEFTH  TIF  FRICTION R RATIC I INTERFRETED

acters feet Qc tsf  fe tsf Fs/Gc i [ ces GOIL TYPE
0.5 1.6 17.] 0,870 5.0% 0.0 1
060 2.0 136 0.517 1.8 (.0 elay
6,70 2.3 1.0 (i,57% 1.5 (.0 silty clav to clay
0.80 2.6 13.8 0,565 5,08 .0 clay
0,9% 3.0 126 LT 3.5 .0 silty clay to clay
1.6 3.3 1.1 0.%0E 167 0.4 silty clay to cia
1,10 26 106 0385 3.%8 0.0 silty clay toc clay
1,26 3.5 10.6 (. 243 1.5 0.0 silty clay to clay
1.3 4.3 5.9 ¢.25% 1.% u.0 siltv clay to clay
1.60 4.F 9.9 0.3 3.97 ¢.0 silty clay to clay
1.5 4.9 10,0 6,272 7.73 0.0 silty clay to clay
1.60 5.2 9.0 0.200 2.22 0.0 «ilty clay to clay
1.7 5.6 1.7 0.15] 1.56 0.0 silty clay to clay
1. §3 6.6 0.120 1.82 0.0 silty clay to clay
1.0 6.2 R 0.08S 1.62 0.0 sensitive fine grained
2. b.b 5.6 6.971 1.2 0.0 sensitive fire grained
2.10 6.9 5.9 0.08+ 1.42 0.0 sensitive fine grained
2.0 .2 5.7 0.107 1,88 0.0 sensitive fine grained
2.3 1.5 5.1 0.07! 1.35 0.0 sensitive fine graimed
Za 18 .5 (1,069 1.52 0.0 sensitive fine graired
2.5 8.2 4.7 T 1.29 .0 senzitive fine grainec
260 B5 5.4 0,076 1.45 .0 s=ensitive fine grained
2.t 8.5 b.5 0,100 i.56 0.0 sensitive fine grainec
2.80 8.2 0.l 0. 100 1.b4 0.0 silty clay to clay
2.80 9.5 5.b 6.CaC 1.7¢ (.0 sensitive fine grained
3.0 9.8 6.3 052 1.29 6.0 sensitive fine arained
3.10 16.2 .5 0.1i3 1.75 (. silty clay to clay
3.20 10,5 5.8 0.085 1.63 0.0 sensitive fine grained
3.3 10.B 5.0 0,078 1.54 0.0 sensitive fine grained
3.40 11.2 4.7 0n.078 1.6¢ 6.0 sensitive fine grained
3.50 11.5 4.6 #.059 |.28 0.0 sensitive fine grained
J.60 11.8 4.5 0.0650 1.02 0.0 sensitive fine grained
3.70 12.1 £9 (i, DB 1.02 (.0 sensitive fine grained
3.0 125 B.4 0. s 1.35 0.6 sensitive fine grazpesd
3.9 7.8 6.6 .03 ] .47 0.0  sensstive fine grained
4.00 15.1 1.6 0.170 1.5k 0.0 clayey silt to silty clay
¢.10 13.5 7 0.1¢ 1.50 0.C clayey silt to silty clay
§.20 118 6.7 .087 1.50 0.0 sensitive fine crained
.30 14l 1.1 0.08% 1.2 0.6 silty clay to clay
480 144 1.2 el 3.06 0.0 silty clav to clay

Soil interpretation reference: Fobertson § Caspanella-156], based on 602 hameer efficercy and .2 o slidinc data average



SND-94 ; P-G/BFC-10 @ + QE=D2T-04 T1s04 FAGE
DEFTH DEPTH  TIF  FRICTION 8 RATID INC iNTERFRETED
aeters fTeet Qc tsf  Fe tsf Fe/fe 1 | des SOIL TYFE

-

.50 148 105 0.275 2.63 0.0 silty cley to clay
.60 15.1 8.7 0.178 1.64 0.0 clavev silt to silty clay
.70 154 1.9 0.187 2.36 0.0 silty clay to clay
480 157 7.4 0.15 2.14 0.0 silty clay to clay
4.5 16.] B.B 0.214 7.45 0.0 silty clav to clay
S5.00 16.4 9.7 0.74¢ 253 0.0 silty clav to clay
.40 6.7 g.6 0.177 2402 0.0 silty clay to clay

.20 17.l t.] .11 .08 ¢.0 silty clay to clay
5.3 7. 8.5 [ [ 1.91 0.0 silty clay to clav
LPCTONS §.4 N1 i.98 0.0 clayev siit to silty clay
5.50 1B6.0 9.3 {0 J57 §.70 0.0 clavey silt to silty clay
E.E0 18.4 T.b 0,073 .93 0.0 clavey silt to silty clav
5. 00 18,7 1o 0,050 a.69 (.0 zerzitive fine grained
580 19.0 7.4 0.05 0.75 (¢ sensitive fine grained
5.90 13.4 .0 0,067 R 0.0 sensitive fine grained
b.0G 158.7 B.5 0.085 1.0 (.0 clovev silt to silty clay
€.10 20.0 B.2 {038 1.18 0.0 clavev silt to siity clay
.20 20.3 8.0 (.15 1.4 0.0 clagey siit to silty clav
6.30 20.7 g.l 0.1% 1.53 (.0 clavey siit to silty clav
B.40 21.0 8.0 0.12% 1.56 0.0 clayey silt te siity clay
6.5¢ 21.3 1.6 0.137 1.B0 0.0 clavey silt tc silty clay

6.60 21.7 6.8 0.084 1.2¢ 0.0 clayey silt to silty clay
6.7 20 1.3 0.07¢ 1.09 0.0 sensitive fire grained
6.80 22.2 1.0 {.084 1.1% 0.0 sensitive fine grained
.90 22.% .l 0,078 1.07 0.0 sensitive fine grained
7.00 23.0 .6 (0.054 0.80 0.0 sensitive fine grained
1.10 23.3 6.9 .04} 0.589 0.0 sensitive fise grained
7.20 23.b 7.0 6.038 0.56 0.0 sensitive fire grained

7.2 23.9 6.3 0.027 0.47 0.0 sensitive fine grainec
T.80 7243 8.1 0.07s 1.20 0.0 sensitive fine grained

7.50 4.6 1.3 0,043 0,59 0.0 sensitive fine grained
7.60 74.9 1.4 i, (50 0.66 0.00 sensitive fine arained

.70 5.3 £.3 0.03% 0.52 0.0 sensitive fine orained
T80 256 6.8 0.04] 0.6! NG sensitive fine grained
1.90 25.8 Tt i, 078 1.0a 0.6 sensitive fine grained
g.00 26.7 B4 0.143 1.70 6.0 clavey silt to silty cla:
f.10 26.6 8.9 [ 2.0 0,0 clavey silt to silty clay
8.20 6.3 a.8 0,205 A3 0.0 claypev silt to silty clav

.30 17.: 9.6 0,203 Al (.0 clayey siit to silty clay
B.80 271.F 5.E 0.205 .15 0.0 clavey siit to silty clay
g.50 21.9 9.1 0.167 1.82 0.0 clavey silt to silty clay
g.60 28.7 E.E 013 1.57 0.0 clayey silt te siitv clay
§.70 8.5 6.5 0,123 1.38 0.0 clayey =it to silty clay
8.0 28.5 B.4 0.177 .12 0.0 clayey silt to silty clay
B.90 29.7 5.6 (,215 .1 0.0 silty clay to clay
9.00 28.5 5.5 0.22 2.3 6.0 siity clay to clay
9.10 29.8 9.7 0.203 2.08 gt siity clav to clay
9.20 30.7 9.9 .75 58 0.6 silty clay to clay
§.30 0.5 108 ¢.25 r § 0.¢ silty clav to clay
g.40 30.8 10.2 0.266 .51 0.0 siltv clay to clay

Lo N o RS

Soil interpretation reference: Robertson & Caspanel 12-1963, based on 603 haaser efficiency and .7 » sliding data average
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SOIL TYPE

silty clay to clay
clavey silt te silty clay
sandv silt to cleyey silt
sandy si1lt to clavey =1lt
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silty clay to clav
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fnil jererorstatinn reference. Fotertesn § Caspaneiia-1987, based on B0 hameer efficiency and .2 x sliding datz averace
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SOUNDING DATA IN FILE SHD-94 B6-27-34 21,24
OPERATOR © S.VAN LOCATION | P-9/BFC-KC HO
CLIENT | HES JOB No, | DACH33-94-M-0862

Vandehey $oil Exploration
40695 Nw Pacific Ave. Banks, Ovegon, 97106 (583) 324 326l

125 TIP Q¢ tsf versus DEPTH M | i

168 -

19

0+

23 f

3 14 15




SOUMDING DATA I[N FILE SHD-94 B6-27-34 21,24
OPERATOR : 5. VAN LOCATION & P-9/BFC-KC MO
CLIERT @ WES JOB No. ) DACH39-94-M-5802

Uandehey Soil Exploration
48695 N¢ Pacific Ave, Banks, Oregon, 97186 (583) 324 326l

2,58 FRICTION Fs tsf versus DEPTH N
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SOUNDING DATA N FILE SND-94 06-27-94 21.24
LOCATION © P-9/BFC-KC MO

OPERATOR : S, VAN
CLIENT © HES

Uandehey Soil Explopation

J(’B "01

. DACH39-34-K-3062

40695 Nw Pacific Ave. Banks, Oregon, 97186 (563) 324 3261
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SOUNDING DATA [N FILE SHD-94 06-27-94 21i24
OPERATOR @ S, VAN LOCATION 1 P-9/BFC-KC HU
CLIENT & HES JOB No.  DACH39-94-K-3d62

Uandehey Soli Explopation
48695 Nw Pacific five. Banks, Opegon. 971686 (503) 324 3Zol

5.80 INC I deg versus DEPTH H ;
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SOUHDING DATA IN FILE SHD-94 06-27-94 21.24
OPERATOR S, VAN

CLIENT © HES

Vandehey So1l Exploration
48695 Mw Pacific Ave. Banks, Oregon. 97186 (563) 324 326l

LOCATION : P-9/BFC-KC MO

JOB Mo,

» DACH39-94-M-3062

0 i S?I versus DEPTH K - ™
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SCPT P-10




Vanmndehneyvy

Operator : S.VAN
Soundirng :

el e = e |

SND-95 Pg 1 / 1

CPT Date :
Location :

Exp 1 .

06-28-94 16: 08
P-10BFC-KC MO

Client : HWES Job No. DACW39-94-M-5062
CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
@c (Mon/ft"2) Fs (Ton/ft"2) Fs/@ 1) PROF ILE
0 125 0 2.5 0 10
c & § n- 1 Y 1 a & a u
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Depth Increment : .1 m Max Depth : 35.43 ft
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SOUNDING DATA IN FILE SND-95 06-28-94 16:09

OPERATOR :@ S.VAN LOCATION : P-10BFC-KC MO

CLIENT @ WES JOB HNo. : DACW39-94-M-5062

Vandehey Soil Exploration
40695 Nv Pacific Ave. Banks, Oregon. 97106 (503) 324 3261

OEPTH DEPTM  T1P  FRICTION FR RATID INC INTERPRETED
geters feet QOc tsf Fs tef 7eflc i i deg SOIL TYPE
0.5 1.6 226  0.760 3.36 0.3 ?
060 2.0 17.5 0.962 .48 0.3 clay
0,70 2.3 6.0 0.755 §.7 0.1 clay

0.80 2.6 I1.% 0.518 298 0.1 silty clay to clay
0.0 3.0 8.7 0,358 2.44 0.] clayey silt to silty clay
1.00 3.3 134 0.245 1.83 0.1 clayey silt to silty clay
1.10 36 95 0.176 1,86 0.1 clayey silt to silty clay
1.0 33 1.0 0.05% 1.36 0.1 clayey silt to silty clay
.30 4.3 G4 (.076 1.4] 0.1 sensitive fine grained
140 &6 5.1 0.060 1.18 0.1 sensitive fine grained
1,50 49 58 0.028 0.64 0.1 sensitive fine grained
1.60 5.2 5.6  0.060 1.06 0.1 sensitive fine grained
1.0 S&6 1.5 0.103 1.38 0.1 sensitive fine grained
1.80 5.3 6.2 0.080 1.78 0.1 sensitive fine grained
1.9 62 5.4 0,05¢ 0.98 0.1 sensitive fine grained
2.00 E.b 4.8 0.020 0.47 0.1 sensitive fine grained
2.10 6.9 4.9 0.022 0.44 0.! sensitive fine grained
2.0 1.2 55 0.015 0.2860 0.1 sensitive fine grained
2.0 15 4.5 0.00E 0.14 0.1 sensitive fine grained
.80 1.5 4.7 0.08] 1.9% 0. sensitive fine grained
2.50 8.2 5.4 0.028 0.51 (6.0 sensitive fine grained
2.60 8.5 4.7 0.023 0.48 0.0 sensitive fine grained
2.7 8.9 4.7  0.0%0 0.42 0.0 sensitive fine grained
2.80 9.2 4.8 0.030 0.63 0.0 sensitive fine grained
290 85 5.7 0.038 0.66 0.0 =ensitive fine grained
J.00 9.8 c.8 0.039 0.67 0.0 sensitive fine grained
3.10 10.2 5.4 0.044 0.81 0.0 sensitive fine grained
3.0 105 &5 0.074 1.13 0,0 sensitive fine grained
3.30 10.B 8.l 0,123 1.65 0.0 silty clay to clay
3.40 11.2 1.1 0,274 3.57 0.0 silty clay to clay
3.5 1.5 1.3 0.219 2.99 0.0 cley

3.60 11.8 6.3 0.109 .73 0.0 silty clay to clay
3.70 12.1 6.1 0.08% 1.7 0.0 sensitive fine grained
3.80 12.5 5.6 0.057 1.0 0.0 sensitive fine grained
3.9 12.8 5.2 0.0s0 0.77 0.0 sensitive fine grained
4.00 13.1 ‘.0 0.035 0.7 0.0 sensitive fine grained
410 135 5.0 0.043 0.85 0.0 sensitive fine grained
20 13.8 5A 0.038 0.71 0.0 sensitive fine grained
€30 14.) 5.3 0.040 0.7% 0.0 sensitive fine grained
.40 4.8 ‘.8 0.075 1.55 0.0 sensitive fine grained

Soil interpretation reference: Robertson L Caspanella-1987, based on 602 hamser efficiency and .7 » sliding data average



SND-95 : P-10BFC-KC MO + DE-28-94 16:09 PAGE °

DEPTH DEFTH  TIP  FRICTION FR RATID I INTERPRETED
meters feet Gc tsf Fs tsf Fs/lel 1 deg SOIL TYPE

45 1s8 52  0.050 0.71 0.0 sensitive fime grained
480 15.] 48 0.01 066 0.0 sensitive fine grained
¢ 154 5.1 0.030 0.59 0.0 sensitive fine grained
480 15.7 (B 0,044 0.92 0.0 sensitive fine grained
4.5 6. 5  0.080 0.8 0.0 sensitive fine grained
5.00 1E.4 A 0.028 0.61 0.0 sensitive fine grained
5.0 16,7 8 005 0.53 (6.0 sensitive fine grained
5.20 17.1 5.0 0.03} 0.65 0.0 sensitive fine grained
8.0 174 B 0.031 0.59 0.0 sensitive fine grained
5.40 7.7 E.0 C.08s 1.41 (.0 sensitive fine grained
6.50 1.0 Tl 0.128 1.85 0.0 clayey silt to silty clay
5.60 16.5 1.6 .125 1.60 0.0 clayev silt to silty clay
5.70 16,7 105 0.237 2.2 0.0 silty clay to clay
S.80 15.0 8.5 0.224 2.67 0.0 silty clay to clay
.50 18.4 7.6 0.133 1.76 0.0 silty clay to clay
6.00 15.7 6.6 0.107 1.62 0.6  silty clay to clay
E.10 0.0 6.8 0.0% 1.46 0.0 sensitive fire grained
6.20 20.3 6.2 0.083 1.3 0.0 sensitive fine grained
6.3 2.7 5.7 (1,081 1.42 0.0 sensitive fine grained
6.0 210 5.8 0.095 1.3 0.0 sensitive fire grained
6.50 2.3 1.0 ¢.067 1.2 0.0 sensitive fise grained
6.60 21.7 6.9 0.039 1.8 0.0 sensitive fise grained
E.70 22.0 6.7 0.10! 1.5¢ 0.0 clayey silt to silty clay
.80 223 1.5 0.0 1,718 0.6  silty clay to clay
6.90 2.6 1.8 0.148 1.93 0.0 silty clay to clay
7.00 22.0 7.0 0.130 1.86 0.0  silty cley to clay
7.10 23.3 8.0 0.118 1.4 0.0 clayey silt to silty clay
.20 26 8.2 0.155 1.8 0.0 silty clay to clay
7.0 23.9 8.9 0.221 2.48 0.0 silty clay to clay
140 26,3 9.8 0.240 .44 6.0 silty clay to clay
7.50 2.6 103 .18 1.8 0.0 clayey silt to siity clay
.60 2.9 9.6 0.163 1.8 0.0 clayey silt to silty clay
7.0 2.3 8.1 0.153 1.58 0.0 clayey silt to silty clay
7.80 25.E 9.1 0,233 7.57 0.0 silty clay to clay
7.90 2.9 9.9 0.238 2.40 0.0 silty clay to clay
8,00 26.2 9.5 0.198 2.06 0.0 clayey silt to silty clay
B.10 2.8 9.1 .16 1.87 0.0 clayey silt to silty clay
6.20 2.5 8.1 0.166 1.B1 0.0 clayey silt to silty clay
8.3 27.2 8.2 0.127 1.38 0.0 clayey silt to silty clay
g.40 21k 8.3 0.180 2.02 0.0 clayey silt to silty clay
B.S0 27.¢ 105 0.230 290 0.0 clayey silt to silty clay
.60 267 100 0.174 1.74 0.0 clavey silt to silty clay
g.70 28.5 113  0.20 1.78 0.0 clayey silt to silty clay
§.80. 89 U8 029 2.14 0.0 clayey silt to silty clay
.90 2.2 122 0.1 1.58 0.0 clayey silt to silty clay
9.00 Bt 1.1 0.251 2.08 0.0 clayey silt to silty clay
g.10 288 11.2 0.174 1.55 0.0 clayey silt to silty clay
g.20 0.2 1.1 0.7 1.5 0.0 clayey silt to silty clay
9.% 2.5 108 0.7 1.20 0.0 clayey silt to silty clay
940 0.8 104  0.158 153 0.0 clayey silt to silty clay

Soil interpretation reference. Kobertson § Caspanclla-1983, based on 602 hawser efficiency and .2 » sliding data average




SND-95

DEFTH DEPTR

seters

So1l

9.50
9.60
8.70
q.80
9.90
10.00
10,10
10.20
10.30
10,40
10,50
10,60
10,70
16,80

feet

3.2
NS
31.B
n.2
32.5
3.8
3.1
33.5
3.6
3.1
3.6
3.8
3.1
6.4

F-10BFC-KELC MU

11p
c tef

11.}
10.9
10.6
11.0
10.5
10.9
9.k
16.4
10.7
3.8
3.6
B0.1
91.4
172.1

FRICTION
Fs tsf

0.153
0.106
0.092
0,185
0.172
{.182
0.278
{1,301
0,303
0.415
{474

1.227

.18

%

FE RRiLD
Fe/lic 2

1.%
0.97
0.87

P

1.3

7

%o

THC
i deo
0.)
0.1
0.1
0.1
0.1
0.1
0.l
0.0
0.0
0.0
0.6
0.0
0.1
0.1

INTERPRETED
SOIL TYPE

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clavev silt to silty clay
sandy silt to clapey silt
sandy silt to clayey silt
¢ilty sand to sandy silt

silty sand to sandy silt

o

L)

interpretation reference. Roberison 1 (aspanelia-1983, based on B0X haseer efiiciency anc

.2 » sliding dats average




SOUNDING DATA IN FILE SND-95 @6-28-%4 1609
OPERATOR © §,VAH LOCATION . P-18BFC-KC HO
CLIENT @ RES JOB No. ' DACH33-94-M-3@62

Uandehiey So1l Exploration
40695 Nw Pacific Ave, Banks, Oregon, 97186 (503) 324 3261

125 TIP Q¢ tsf vepsus DEPTH M .
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SOUNDING DATA IN FILE SND-95 86-28-94 1689
OPERATOR : S, VAN LOCATION : P-1BBFC-KC MO
CLIENT © HES JOB No.  DACH39-94-M-3862

Vandehey Soil Exploration
48695 My Pacific fve. Banks, Oregon, 97106 (383) 324 3261

2.58 FRICTION Fs tsf versus DEPTH M

2.8

1,50 ,-

l ' HB i : S U
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SOUNDING DATR [N FILE SND-95 ©6-28-94 16:09
OPERATOR © §.UAN LOCATION © P-1BBFC-KC MO
CLIENT & HES JOB Mo, | DACH39-94-M-5062

Vandehey Soil Exploration
48699 Nw Pacific Ave, Banks, Oregon, 97106 (593) 324 3261

18 FR RATIO Eg/ﬂclm versus DEPTH M
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SOUNDING DATA IN FILE SHD-95 06-28-94 16,09
OPERATOR : §.UAN LOCATION : P-1BBFC-KC HO

CLIENT & WES JOB No.

Vandehey Soil Expleration

. DACH39-94-H-3862

48695 Nw Pacific Ave, Banks, Oregon. 97106 (563) 324 3261

3,80 INC T deg versus DEEIH "

4,4d

|
3.0 '

2,68 R

1.6d




SOUNDING DATA IN FILE SND-95 @6-28-94 16,09
OPERATOR & 5. UAN LOCATION i P-18BFC-KC N
CLIENT & HES JOB No. | DACH39-94-H-3862

Uandehey Soil Exploration _
48695 Nw Pacific Ave, Banks, Oregon, 97186 (583) 324 3261

@ N SPT UE?SUi DEPTH M ; -
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SCPT P-11




Vandeheyvy 2 e R N U

Operator :
Sounding :
Client :

SND-97 Pg 1 / 1

Date :
Location :
Job No.

Ex DA
06-28-94 19: 36
P-14/BFC-KC MO
DACW38-84-M-5062

(feet)

DEPTH

Lo

CONE PRESSURE
Gc (Ton/ft"2)

i i i i i i i i i i i

157

Depth Increment :

SLEEVE FRICTION
Fs (Ton/ft"2)

0

i & __Jj AL | -— i i

=
Ry B .

i A

i.l.ll.l.l$l..l.l.l.l.'ll.i

i i i i i L L i i i i i

B

.4

FRICTION RATIO
Fs/q [x)

0

0

e

A & i i | — i i

Max Depth :

INTERPRETED

g i i i i i i i i

A A

o

35.43 ft




e

SOUNDING DATA IN FILE SND-97 06-28-94 19:36
OPERATOR : S.UAN LOCATION : P-11 /BFC-KC MO
CLIENT : MWES JOB Ho. © DACW39-94-M-5062

Vandehey Soil Exploration
40605 Nv Pacific Ave. Banks, Oregon. Q7106 (S03) 324 3201

OEFTH DEPTH  TIP  FRICTION FR RATID INC _ INTERFRETED
seters feet Oc tsf  Fs kst Fs/lc 3 1 deg SOIL TYFE
1.0 58 5.0 0,057 1.1% 0.1 7

1.90 6.2 RS 0.088 | .Bl 0.1 sensitive fine grained
2.00 6.6 E.l 0.117 1.9 0.1 silty clay to clay
2.10 &.9 6.8 0.148 z.18 0.0 silty clay to clay
R Rl LS 0.143 1.92 0.0 silty clay to clay
230 1.5 8.6 0.241 7.7 0.1 silty clay to clay

2.8 15 W00 0.415 3.89 0.9 clay
2,50 8.2 10.7 (.450 W 21 0.0 clay
2.0 8.5 8.6 0.409 .74 6.0 clay
.10 8.9 b.1 0.204 3.3 0.0 clay
7.0 8.2 5.4 0.290 5.3 0.0 clay
.90 595 c.b 0.215 3.85 0.0 clay
3.00 9.8 5.0 0.139 .80 0.0 clay
3.10 10.2 5.4 0.175 3.2% 0.0 clay
3.20 10.5 5.4 0.146 2.68 0.0 clay
3.30 10.6 4.7 0.1 2.B% 0.0 clay
.4 11.2 5.6 0.133 2.38 0.0 clay
7.50 11.5 4.8 0.12¢ 247 0.0 clay

|
260 11.8 4.8 0.085 1.5 0.0  siltyclay toclay |
7,70 128 &7 0.086 180 0.0 silty clay to clay ‘
3.80 12.5 g.0 0.082 | .66 0.0 silty clay to clay

3.90 1.8 5.2 0.098 .67 0.0 silty clay to clay \
4,00 J3.1 5.2 0.05% 1.80 0.0 silty clay to clay

410 196 53  0.082 L5 0.0 sensitive fine grained ‘
4.20 13.8 5.4 0.07! 1.33 0.0 sensitive fine grained |
§.30 14.1 C.4 0.068 1.74 0,0 sensitive fine grained ‘
440 )40 5.8 0.126 2.16 0.0 silty clay to clay

4.50 148 6.b 0.131 1.98 0.1 silty clay to clay

4.60 15.1 6.3 0.105 1.67 0.1 silty clay to clay

4.70 15.4 5.9 0.058 0.97 0,1 sensitive fine grained

4,80 15.7 5.l 0.075 1.45 0.] sensitive fine grained

4,90 16.1 5.5 0.057 0.95 0.1 sensitive fine grained

.00 1b6.4 6.0 0.072 1.20 0.1 sensitive fine grained

.10 16.7 6.5 0.055 1.46 0.1 sensitive fine grainec

6.20 17.1 €.7 0.121 1.80 0.0 silty clay to clay

5.3 17.4 8.2 0.163 |.98 0.1 silty clay to clay

.40 17.7 131 C.34s 7.63 0.1 clavey silt to silty clay

.50 18.0 17.2 0.455 2.87 0.1 silty clay to clay

560 18.4 183 0.B8¢ 4.5 0.0 silty cley to clay

5.7 18,7 18. 0.731 3.8 0.0 silty clay to clay

Soil interpretation reference. Kobertson & Caspanelle-1983, based on 602 hamser efficiency and .2 » sliding data average



SND-97

: P-11/BFC-¥C MO

DEPTH DEFTH

seters

S.80
5.90
£.00
6.10
6.20
6.30
£.40
6.50
6.50
.70
b.B0
6.90
7.00
1.10
T.20
7.30
7.40
1.50
1.60
1.70
7.80
1.9
8.00
B.10
.20
8.30
g.40
8.50
B.60
8.70
B8.60
8.90
.00
5.10
9.20
9.30
S.40
.50
9.60
9.70
9.B0
5.50
16,00
10.10
10.20
10.30
10.80
10.50
10.60
10.70

Soil interpretation reference: Robertson & Campanella-l

feet

15.0
19.4
18.7
20.0
20.3
20.7
210
21.3
21.7
22.0
22.3
2.b
23.0
23.3
23.b
23.9
24,3
2.6
4.9
5.3
5.6
%.8
2.7
6.6
7%.3
1.2
1.6
2.9
8.7
26.5
28.9

o
Wi

29.5
25.9
30.2
0.5
30.0
o By 4
3.5
a1.8
2.2
n.s
7.8
m.l
3.5
1.8
M.)
KR
%.8
*.1

TIP  FRICTION
Oc tsf Fs tsf
17.2 0.733
176 0.88
16.7 0.554
26.1 0.544
18.3 .69
\6.] 0,483
12.5 0.377
17.1 0,455
15.4 0,551
12.9 0.336
12.4 0,392
16.4 {0.810
17.5 0.356
11.5 0.789
6.7 0. 160
8.5 0,152
7.0 0.183
1.5 C.174
B.4 0.274
B.6 0.29)
8.7 0.171
7.3 0.116
1.1 0.105
8.9 0.2
B4 0.204
7.8 0.147
8.9  0.229
9.7 0.270
9.3 0.212
10.3 0.238
q.3 0.254
10.6 0.266
9.5 0.218
3.5 0,124
8.3 0.082
9.8 0.250
26.6 . 747
3.3 1.129
57.8 1.554
n.1 1.452
2.6 |.§9
1n.a 1,448
458 1.677
41.3 1.922
3.1 1,022
B8.4 2.085
1.2 249
72.0 2.972
65.0 1.9%
101.8 4,225

FE RATIO
Fs/lic

4.26
3.64
.72
3.62
3.77
3.00
2.78
7.89
3.6l
2.60
3.15
2.50
.04
2.51
2.07
1.78
1.61
.31
3.26
3.%
1.91
1.59
1.3
137
7.44
1.88
2.51
2.9
2.9
2.30
2.72
2.51
2.3
1,35
1.11
3.09
2.79
3.4
2.9
3.85
.55
4.7%
3.65
§.65
2.68
3.00
1.9
.13
6.05
4.15

06-26-84 19:36

INC
1 deg

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.1
0.1
0.1
6.1
¢.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.l
0.1
0.l
0.1
0.1
0.1
0.1
0.1
6.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
.1
.3
0.2

INTERFRETED
SOIL TYFE

silty clay to clay
silty clay to clay
silty clay to clav
silty clay to clay
silty clay to clav
silty clay to clay
clayey silt to siltv clay
clayey silt to silty clay
silty clay to clay
silty clay to clay
clavey silt to silty clay
clavey silt to siitv clay
clayey silt to silty clay
clavey silt to silty clay
clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay
clay
silty clay to clay
silty clay to clay
clayev silt to silty clay
clavey silt to silty clay
clayey silt to silty clay
silty clay to clay
silty clay to cley
silty clay to clay
silty clav to clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to cley
clayey silt to silty clay
clavey silt to silty cley
clayey silt to silty clay
clavey silt to silty clay
clayey eilt to siltv clay
clayey silt to silty clav
clayey silt to silty clay
clayey silt to silty clay
silty clay to clay
silty clay to clay
clayey silt to silty clay
clavey silt to silty clay
clavey silt to silty clay
clayey silt to silty clay
silty clay to clay
silty clay to cley

PAGE

0.7 very stiff fine grained (*)

0.2

ﬁ

983, based on B0 hamser efficiency and .2 m sliding data average




gND-97 : F-11/BFC-KC MO nG-26-94 19:36 FAGE
DEPTH DEPTH  TIP  FRICTION FR RATID INC INTERPRETEL
aoters feet Oc tsf Fs tsf Fs/Qc 1 1 deg SOIL TYFE

10.80 354 1150 2 0.2



SOUNDING DATA IN FILE SND-97 06-28-94 13.36
OPERATOR © §, VAN LOCATION | P-11/BFC-KC MO
CLIENT  HES JOB No, | DACH33-94-M-38ks

Uandehey Soil Exploration
48695 Nw Pacific Ave. Banks, Oregon. 97106 (583) 324 326l

125‘IIP Ge tsf vepsus DEPTH M r
188 ]
7 7‘ -
50 ol er j‘!!
A
29 — T f
- P e R |
o B R -
£ o253 .49 o5 8 d ALY BB B B N




SOUNDING DATA [N FILE SND-97 ©6-26-94 19.36
OPERATOR | §. VAN LOCATION & P-11/BFC-KC HO
CLIENT @ WES JOB Mo, : DACH39-94-K-305e

Uandehey Soil Exploration
40695 Nw Pacific Ave, Banks, Ovegon, 971086 (583) 324 32bl

2,98 FRICEIOH Fs tsf vensus DEPTH M ; [" I

2.8

1.50 ? I.*-.J\
; I

1,00 DG (- [ i

B.3¢ - {’ - & J

=

o e o ek 8 6 B g W2 W OB B




SQUNDING DATA IN FILE SND-97 06-28-34 19.36

OPERATOR © §,UAN
CLIENT | HES

Vandehey Soil Exploration :
48695 Nw Pacific Ave, Banks, Cregon. 97106 (903) 324 3261

10 FR RATIO Fs/Qc % versus DEPTH N —

6

LOCATION © P-11/BFC-KC HO

JOB No. | DACH39-34-H-8a2




COUNDING DATA IN FILE SND-97 ©6-28-94 19.36
OPERATOR © 5, VAN LOCRTION & P-11/BFC-KC HO
CLIENT & KES JOB No,  DACH39-94-M-3862

Vandehey Soil Exploration
48695 Mw Pacific Ave. Banks, Orvegon, 97186 (503) 324 326l

5,00 [HC 1 deg versus DEPTH H | | r
|

4,60 |

3.0¢

2.8 =

1,60

1™

——

I e e e o

[ 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16




SOUNDING DATA IN FILE SND-97 @6-28-94 19.36
OPERATOR © §.VUAN LOCATION : P-11/BFC-RC MO
CLIENT @ WES JOB Ho. | DACH39-94-H-386c

Uandehey Soil Exploration
43695 Nv Pacific five. Banks, Oregon, 97166 (563) 324 326l

58 N SPT versus DEPTH N !
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SCPT P-12




Vandemne v

=iyl A
CPT Date :
Location :

Job No. :

=B T e TR TP
06-30-84 20: 07
P-12/BFC-KC—-MO
DACW39-94-M-5062

Operator :
Sounding :
Client :

S.VAN
SND10S Pg 1 / 1
WES

(feet)

DEPTH

CONE PRESSURE
Gc (Ton/ft"2)

SLEEVE FRICTION FRICTION RATIO

Fs (Ton/ft"2) Fs/@ ()
2.5 g 10

INTERPRETED
PROFILE
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Max Depth : 36.75 ft

Depth Increment !




SOLNDING DATA TN FILFE aND 1 09
OPERATOR : S.UAN
CLIENT : WES

Vandehey 801! Exploration

06-30-94 Z0107%

LOCATION : P-12/BFC-KC—MO

JOB No. : DACW39-94-M-5062

LOEOS Nw Pacific Ave, EBanks, Cregon. Q7106 (503 324 3261
DEETH DEPTH  TIF  FRICTION FR RATID in INTERPRETEL
peters feet Gc t<f  Fetst Faile b ] og SOiL Tyee

05 1.6 .k 1,11 {83 (1.5 ?
080 2.0 (S (.8 1 0.0 sandy silt to ciayey s1it
(.30 2.0 is.f {,25 1,73 {I,] clavev silt to silty ciav
0.8) L. 14,5 (e 1.3 .t clavey silt to silty ciay
0.9 3.0 I8 LY J..BE (.1 ciavey silt to silty clay
100 3.3 13 0.180 1.5 0.0 ciayey silt to siity clay
1,10 36 b (.23 s 0.1 clayev silt to silty clay
1.2 3.9 12 .k 0,20 .87 ¢.0 claveyv silt to siltv clay
1.3 4.3 145 0.27%5 1.8 (.0 clavey silt to silty clay
1.0 &8 I3.b ¢.236 §.2d 0.1 clayey siit to silty clay
180 45 133 0.226 J .ol 0.1 ciavey silt to silty clay
LB 5.2 137 ¢.203 1.54 0.] clayey silt to silty clay
1.76 S.6 11.B 0.218 1.5 0.0 clayey silt to silty clay
1.60 5.5 9.1 0.181 Z.00 0.1 silty clay to clay
1. b.2 5.1 0.128 2.71 0.1 silty clay to clay
200 6.6 7.6 0.5 .33 0.1 silty clay to clay
2.10 6.5 12.2 0,730 z.76 0.1 silty clay to clay
2.20 7.2 130 0.310 7.8 6.1 clayey silt to silty clay
2.% 18 1.1 0,317 2.1 0.1 clayey silt to silty clay
.40 789 107 01,70 1.591 {t.! clavev silt to silty clav
250 8.2 1.2 (1,195 }.74 0,1 clavey silt to silty clav
Z.bil  B.5 10.0 0,187 .87 0.1 clayey silt to silty clay
2,70 8.8 g.5 0,168 1.55 0.1 clayey silt to silty clay
i.60 9.2 7.9 0.165 Fi G.1 silty clay to clav
2.90 9.5 1.5 {1,161 | BT 0.1 silty clav to clay

4 9.k 1.3 . ki 1.g> i, ! eilty clay to clay
.10 10,7 £.5 0,13 $.53 v siity clay to clay
.20 10.5 1.5 0,18 | .68 .1 silty clay to ciay
3,30 10.R .5 0.42: 1,7k {.1 silty clay to clay
3.6 11.2 6.7 0.17 B 0.1 silty clav te clay
3.50 11.5 B0 0.132 2.0 0.1 siitv clay to clay
2.60 11.E [ 0.13¢ .52 0.1 silty clay to clay
3.7 12,1 7.5 0.11° 185 0.1 clavey silt to silty clay
3.80 12.5 1.k 0.15 1.9% .1 clavey silt to silly clav
3.5 1i.B .k 0133 1.72 (.1 clavey silt to silty clay
.00 i3.1 1.6 fi. |36 1.0 0.1 silty clay to clay
.10 13.5 1.k 0.16} 7] { siltv ciay to clay

£, 20 13,6 £.5 0. 1ad 1.08 0.1 siity clay to clav
.30 Il b.B 0,133 1.95 0.1 silty clav to clav
.40 148 1.2 0.183 2. G.1 siitv clav to clay

Soil interpretation reference! kobertson & Caspaneiia-1983, based on 602 haseer efficiency and .7 & sliding data average




.50 186
¢.60 18.1
&.70 15,8

B0 157
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. 1.
L&8 113
€50 1R
E.6% AF,s
.70 8.7
£.80 5.0
.5 19
.00 185
£ 10 20.0
.20 T
6.3 20.7
b.&0 21.9
6.50 Z1.3
6.60 21.7
.70 22.0
.80 22.3
6.950 2.k
7.0 23.0
.10 2.3
.20 2.6
.30 25.5
T.40 4.2
T.50 Z&.t
.50 245
7.70 258.3
T.80 25.6
.90 B8
g.00 76,7
£.10 26.6
6.70 26.8
B.30 7.1
g8 I7.E
g5n 27.8
6.6 8.7
g.70 28.%
BB Z8B.5
g.80 29.2
9.00 29.5
€.10 28.5
g.20 30.2
9.30 0.5
9.4 30.6

Boil interpretation reference.
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INTERFRE
SOIL 1

clavey silt to silty

TED
YFE

clay

clavey silt to siltv clav

silty clay to clay
siltv clay to clay
s31lty clay to clay
siitv clay to clay
clavey s1it to salty
clavey s1it to siity
ciavey silt to silty
clavev silt t2 silty
clavey siit to silty
clavev silt to silty
clavey =ilt to silty
clayey silt to silty

ciay
ciay
clay
ciay
clay
tiay
clay
clay

clavey silt to silty clav

clavey silt to silty
clavev silt to silty
clayey silt to silty

clay
clay
clav

clavey silt to silty clay
clayey silt to siltv clay

clayey silt to silty
clayey silt to silty

clay
clay

clayey silt to silty clay

clayev silt to silty
clayey silt to silty
clayey silt to silty

clav
clay
clay

clayey silt to silty clay

clayey silt to silty
clayey silt to silty
clayev =1lt to silty
clayey silt to =ilty
sandy silt to clavey
sandv silt to clayey
sandy siit to clavey
sandy siit to clavey
sendy silt to clayey
sandy silt to clayey
clavey siit to silty
clayey silt to =ilty
clavey silt to silty
clavey silt to silty
clavey silt to silty
clayey silt to silty
clavey silt to silty
clavev silt to silty
clavey silt to silty
clavey silt to silty
clayey silt to silty
clayey silt to silty
clavey silt to silty

clay
clay
clay
ciay
silt
silt
silt
silt
s1lt
silt
clay
clay
clav
clay
clav
clay
clay
clav
clav
clay
clay
clay
clay

zobertson & Caspanella-1983, based on B0 hosser efficiency and .2 @ siiding data average




[EETH DEPTH  TIF  FRICTEDN
seters feet (o tsf Fs tsf

§.50 3.1 12.5 0.23b
6.B0 31.5 11.3 £.23¢8
6.70 31.B 9.8 0.200
S.80 2.7 9.5 0.17%
9.90 2.5 .9 G258
.60 32,8 5.1 (.&17
1010 351 15.8 0. 37
L% | 3.5 0, {3k
(000 30.F KW .5
106,40 %1 7R .b (.74
LED %% it (1,085
WoB 94,8 280 (1.°5
1650 35.) 3 0. 24.
16.60 B bt 0,87
f0,80 3¢ &k .0 0717
0 361 3.7 (), 450
110 B4 be. ¥ {355
11,20 3.7 133.0 Y

Soil interpretation reference: Kobertson § Caspanella-1983, based on 602 hasser efficiency
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clavey silt to silty clay
clavey siit to siity clay
clayey sil! to silty clay
clavey siit to silty clay
silty clay to clay
clavev silt to silty clay
clayey silt to silty clay
sandy si1lt to clavey silt
sandv silt to clayey =1lt
sandy silt to rlavev s1it
sandy silt to clapey =ilt
511ty send TO SanGy 1.
sapdv silt to clavey sil
sandy siit to clayev sil
sandy 511t to clavey sil
siitv sand to sandy silt
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and .7 & sliding data average




SOUNDING DATA [N FILE SHD1G9 W0-38-94 20,81
OPERATOR © §. VAN LOCATION : P-12/BFC-KC-HO
CLIENT & RES JOB No.  DACH39-94-M-3062

Vandehey Soil Exploration
48695 Nw Pacific Ave. Danks, Oregon, 97186 (583) 324 326l
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SOUNDING DATA [N FILC SHD1GY B6-39-94 20.87
OPERATOR @ §, VAN LOCATION © P-12/BFC-KC-HO
CLIENT  WES JOB No. ' DACH33-94-H-ubz

Vandehey Soil Exploration
40695 Nw Pacific fve. Banks, Oregon, 97186 (503) 324 3261

2,90 FRICTION ES tsf versus DEPTH N
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SOUNDING DATA 1 FILE SHDLG) 06-36-34 20.87
OPERATOR & §.UAH LOCATION : P-12/BFC-KC-HO
CLIENT @ RS JOB Mo, ' DACK39-94-H-5Bc62

Uandehey Soil Explovation _ _
48695 Nu Pacific Ave. Banks, Ovegon. 97186 (583) 324 326l

1@ FR RATLO Fs/Qc % versus DEPTH M - S
8
b o Taccn, TR
(2N ._ . .
i Al bk
U T T I \;’. i
| KR
4 b |

B 1 2 3 4 5 6 7 8 9 18 1 12 13 14 15




SOUNDING DATA IN FILE SHD103 @6-38-94 20.87
OPERATOR & §. VAN LOCATION : P-12/BFC-KC-H0
CLIENT @ HES JOB Mo, | DACH33-94-M-3862

Uandehey So1l Exploration
40695 Nw Pacific Ave. Banks, Oregon. 97186 (583) 324 326l

9.80 INC I deg versus DEPTH M
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SOUNDING DATa IN FILE SNDLB9 Go-36-94 20.01

OPERATOR © §. VAN

CLIENT @ KES

Uandehey Soil Explopation

48695 Mw Pacific five, Banks,

LOCATION : P-12/BFC-KC-HO

JOB Mo,

: DACH39-94-M-5062

Oregon, 97166 (563) 324 3261
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SCPT P-13




Vandehnhevyvy = s L S Tl et
Operator : S.VAN CPT Date : 06-30-94 21: 30
Sounding : SND110 Pg 1 / 1 Location : P-43/BFC-KC MO

Client : WES Job No. DACW39-94-M-5062

L] L

CONE PRESSURE SLEEVE FRICTION FRICTION RATIO INTERPRETED
@c (Ton/ft"2) Fs [Mon/ft"2) Fs/@ () PROF ILE

2.5 0 10
- ’ c i & A i

-

3

A& i _i i i i i n c Il A e =R

)

Ak & & A A _ 4 & & _§_ . 13}

f

Ak B i _8_ | _ i}

3
[,
— .
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Depth Increment : A m Max Depth : 38.39 ft




SOUNDING DATA IH FILE SND110O

OPERATOR : S.UVUAN

CLIENT : MES

Vandehey Sci1l Exploratior

06-30-94

LOCATION =

JOB HNo. -

] : 3

L]

P-13/RFC-KC MO

DACWI9-94-M-5062

LUBOS Nw Facific Ave. Banks, Oregon. 97106 (503) 3Z& 52
DEFTH [FFTH 1#  FRICTION ¥ RRTHD T INTERFRETES
METE fept 00 *s7 Fs 1= b0 5 1 CeS Bfis TY=E

gEh 1f ®RA {1,734 &7 0.1 %
0.6 2.0 231 (1,55 - fi.fi clayev silt to silty cley
0,7 g £7.3 15 ' (.0 siltv clav to ci&
U,k ok : £ 3.3 (i silty clay to cia
.50 3.0 1Bz 0.714 3,E8 (. silty clav to clay
o 3.3 E] TR 3.Ba 0.0 silty clav to clav
P9 | It .F 0.5Ei 3.5z 0.( siity clay to ciay
P24 3.8 i5.! 3, EEL §.57 g.0 tlay

5 L Bl ERRRE it (551 .17 0.0 clay

1.0 &8 1.6 0,51 4. 0F ¢.0 clay

1.50 49 12.3 0,537 .38 0.0 clay

1.60 5.2 1.5 0.471 §.12 0.0 clay

1.0 5.6 112 0.418 3.73 0.0 clay

1,80 55 106 .447 §.18 0.0 clay

1.9 6.2 I11.] 0,611 3.88 0.0 cia

2.60 B.E 100 0,435 §.0% 0.0 ciay

.10 B.5 8.4 {1,367 .32 0.0 clay

2. 1.2 (.3 0,304 4.8 0.0 clay

.30 1.8 &b {i,. 248 £.80 0.0 clay

A0 7.8 2.5 f.743 .36 0.0 ciay

2.50 8.2 L (.27 T.88 R organic saterial
2.60 8.5 3.2 0,247 7.51 0.0 graahic saterizl
2.7 B.§ 4,0 0., 290 0 0.0 organic materia!
¢B0 5.7 1.F {1,354 .74 0.0 orasnic mater|al
2,80 9.5 AN | 0.270 B8 0.0 oraanic material
.00 8.6 8.k A R inf clav

3.10 10,2 .8 0, 23 1,63 6.1 tlay

3.9 10.5 E.b (.21 :.55 0.1 silty clav to clay
3.3 10.8 £.5 (.237 Z.B! (.1 silty ciay to clay
.40 11.2 b.5 f.21% .26 0.1 clay

.50 1.5 5.9 . 167 2.7% e.] clay

.60 11.8 6.7 0.16E 7.67 0.1 clav

3.70 12.) 5. 0.17R 135 Gl silty clay to clay
3.80 12.5 8,0 fi _ORS '.B3 9.1 silty clav to clay
2.9 12.B 6.3 0.085 .44 0.} clav

.00 13.1 8.5 G.130 2.6 0.} clay

6,10 3.5 .6 (.151 .. B 0.] clay

&2 13.B €.l 0.148 2.53 G.i ciay

.30 |s.] & {.060 1,65 g.1 silty clay to clay
.40 14.4 6.5 0.126 2.3 ¢.1 siltv clay to clay

Soil interpretation reference. Robertson & (aspanella-1362

, based on

602 haseer efficiency and .2 ¢ siicing data average




SNy 1y s F=13/BFC={T M * UE-FA0-G4 71230 BACE -

DEFTH DEFTH  TIP  FRICTION FR RATID IHC INTERPEETED

peters feet Qo tst  Fe tef Fa/le 1 ] oeg SCIL TYFt
450 I4.E £.b 0.064 1.5 0.1 siltv clav to clav
.60 15.1 5.5 0.160 1.7 0.1 sensitive fine grained
4,70 15.4 5.8 (.09 1.65 0.1 silty clay to clay
4.B0 1.7 A 0,107 1,75 0.1 siity clev to clay
4.90 J6.1 £.1 0.174 7.03 6.! silty clay to ciav
C.00 16.s 6.0 0,089 |.48 0.1 silty clay to clay
€10 1. f .4 0, 100 J. 57 f1.] silty clay to cla
g.26 17.1 b4 T D 7.2 0.1 siltv clay to ciay
.20 Q7.4 .0 0,12t 2.10 .l silty ¢l to ciss
g.ah 17,7 6.7 .17 1.85 0.1 «ilty clay to clav
E.ED 1R 6.3 R }, 24 ¢.] sensitive fine grained
S.00 1B 5.5 (075 1,35 .l sensitive fine grained
.7 18.7 £.9 0,045 0,76 (.1 sensitive fine grainec
.86 19.0 £.0 0. 064 107 0.1 sensitive fine grained
5.90 15.4 B.5 0,08 1.25 0.! sensitive fine grained
6.00 19.7 7.5 0,113 1,50 0.1 clavey silt to silty clay
B0 20.( 1.7 0,08] }.26 0.1 clayey siit to silty ciay
6.2% 20,3 1.7 0,085 1.2% 0.1 ciayey silt to silty cle-
6.30 20.7 B.v 0.13 1.5% 0.1 clavey silt to silty clay
6.4¢ 21.0 8.3 0.204 .20 0.0 clavey silt to silty clay
B.50 21,3 10.3 0.220 2.13 0.0 clayey silt to silty clay
6.60 21.7 10.l 0.217 7.16 0.0 clavey silt to siity clay
.70 220 10.7 0. 167 |.82 0.0 clayey silt to silty clay
6.8 22.3 9.3 0.194 2.08 0.0 clayey silt to silty clay
6.90 22.6 8.n 0.210 .28 0.0 silty clav to clay
.00 23.0 8.5 0.217 7.64 6.0 silty clay to clav
.10 23.3 9.2 0,267 2.68 0.0 silty clay to clay
.M 73.6 Q.7 G.165 1.78 6.0 clavey silt to silty cla
.00 238 10.B 0.231 2.18 0.0 clavey silt to siity clav
T.40 24.3 116 0,303 7.67 0.0 clavey silt to silty clay
7.50 M6 2.7 (1.261 Z.06 (.0 clavey silt to siltv clay
7.60 24,9 145 0.313 2.1% (.0 clavey silt to silty clav
7.7 6.3 IT.b (1.47! <.B6 (0,0 clavev silt to silty clav
.80 25.E 20,2 (i, BES 3.15 0.0 clavey =ilt to salty cla
7.0 5.8 4.0 {t, B3¢ 2.E0 0.0 clavey silt to salty cley
p.00 26.2 25.8 (.827 3.7 0.0 clayey silt to silty cla
g.10 .6 Ifb (1, B0 LR 0.0 clavey silt to silty tiav
6.20 6.8 7.9 0, Bé 3.0 6.0 clavey s1it to siity cla
g 27.7 5.9 0.536 2.08 0.6 clavey silt to silty clay
.40 27.6 16.A 0.6%4 & .26 0.0 clavey silt to silty cla
g.50 27.0 2.5 0.E7e .78 0.0 cleyey silt to silty clav
g.60 28.7 16.2 0.471 2.5 0.0 clayey silt to siity cie
B.70 28.5 15.b 0.3% 2.5 0.0 clayey silt to silty clay
.8 2.9 114 0.318 7.38 6.0 clayey silt to silty clay
e 29.2 12.5 0. 305 8 0.6 clavey silt to silty clz
9.00 28.5 115 6,311 2.1 0.0 clavey silt to silty clé
q.10 298 12.8 0.33% 258 0.0 clavey silt to silty clay
.. 20 30.2 9.9 0.257 .18 0.0 clavey silt to silty clay
§.5 20,5 13.7 0,317 2.32 0.0 clayey silt to silty clay
9.40 0.5 124 0.297 1.40 0.0 clavey silt to salty clay

Soil interpretation reference. Robertson { Caepanella-1983, based on b3 haseer efficiency and .7 » sliding data average




PEFTH DEFTH

BETETY

.50
.60
8.1
.80
5,90

10,

L, B
10,50
11.08
11.10
1.2
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INTERPEETED
SOIL TRt

silty clay to cim
clavey silt to silty ciay
clayey silt to siltv clay
clavey silt to silte clay
clayey silt to silty cis
sandy silt to clayes silt
sandv silt to claye. siif
sandy silt to claveyv «1lf
sandy silt to clavey =1lt
sandy silt to clayey =ilt
sandy silt to clave. 2..°
<ilty sand to sandy s:lt
sandy silt to clayey siit
sandv silt to clayey siit
silty sand to sandy silt
siltv sand to sandy 514t
silty sand to sandy 1!t
silty sand to sandy silt

sand to silty sand
silty sand to sandy =it

sand to silty sand

Soil interpretation reference; Kovertson & Caspanella-1383, based on B0 heeser efficiency and .7 » sliding data average




SOUNDING DaT# TR FILE SNDILG ©6-38-94 2136
OPERATOR @ 5. UAM LOCATION : P-13/BFC-KC MO
CLIENT @ KES JOB No. 1 DACH39-94-M-3862

Uandeliey Soil Exploration
46695 Nw Pacific Ave. Banks, Oregon, 97186 (563) 324 326l
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SOUHDING DATA [N FILE SHDL1G U6-38-94 21.30
OPERATOR : 5,VAH LOCATION : P-13/BFC-KC MO
CLIENT @ HES JOB No, | DACH33-34-K-28c2

Vandehey So1l Explopation
48695 Nw Pacific five. Banks, Ovegon, 97186 (563) 324 3261

2.38 FRICTIGN Fs tsf_vepsus DEPTH ?J —
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SOUNDING DATA IN FILE SND110 86-38-94 21,30
OPERATOR & §,UAN LOCATION : P-13/BFC-KC KO
CLIENT @ HES JOB No. : DACH39-94-M-30B62

Vandehey Soil Exploration
48695 Nu Pacific fAve. Banks, Oregon, 97186 (563) 324 326l
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SOUNDING DATA IN FILE SKDIL® 86-38-94 21.30
OPERATOR : §.UAN LOCATION @ P-13/BFC-KC HO
CLIENT @ KES JOB Ho.  DACH39-94-M-3062

Vandehey Soil Exploration
40695 Nw Pacific Ave. Banks, Ovegon, 97186 (503) 324 3261

3,00 INC | deg veesus DEPTH H — - |
: | . i
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1,64 g ;
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SOUNDING DATA TN FILE SNDLIG G6-38-34 21.30
OPERATOR : §.UAK LOCATION + P-13/BFC-KC MO
CLIENT  RES JOB Ho.  DACH39-94-M-2062

Uandehey Soil Exploration
40695 Ny Pacific fve. Banks, Oregon, 97106 (583) 324 326l
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REPORT DOCUMENTATION PAGE agrrcs

Public reporting burden for thn collection of information » esumated (o sverage | hour
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