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Foundation Engineering, Inc.

Professzonal Geotechnical Servzces

Lyle Hutchens ' , ‘ January 29, 1998.
Devco Engineering, Inc. : ‘ '

245 NE Conifer, P.O. Box 1211

Corvallis, Oregon 97339

Medical Office Building Complex S : . Project 97100243
Geotechnical Investigation ‘ ' ' -
Good Samaritan Hospital

Corvallis, Oregon

Dear Mr. Hutchens:

We have Completed the requested geotechnical investigation for the above-
referenced project. Our report includes .a description of our work, a drscussron of -
site conditions, a summary of laboratory testing, and a discussion of engrneerlng'_
analyses. Recommendations for site preparatlon basement/retamlng wall design,
building dralnage floor slabs, foundation and pavement design and construction are
enclosed. :

The subsurface conditions typically consist of stiff to very stiff, residual silty clay
.underlaln by weak and weathered siltstone at. depths of #1 to 15 feet below
existing grades. Therefore, we conclude that the foundation Condltlons are suitable
to support the proposed buildings on shallow spread footings. - We ant|c1pate that
the siltstone within the depths of the planned ‘building cuts and underground utlllty
trench  excavations ' (maximum depth of +15 feet) can be excavated using
conventlonal heavy earthmovnng and excavation. equment v

"~ Ground water levels were measured at depths of +10 to 20 feet and may rise to
near ground. surface levels by late spring. The burldmg drainage recommendatlons
provrded in this report should be closely followed to reduce the potentlal fo. wall

: and floor slab Wetness

“It has been a pleasure aSS|st|ng you with this phase of your pro;ect ‘Please do not
hesitate to contact us if you have any questions or if you require further assistance.

Smcerely,

FOUNDATION ENGINEE ING, lNC

onathan N Guxdo P. E
“Project _Manager gt

~David L. Running
Staff Engineer

JNG/DLR/laj |
enclosure | - EXPlRES 06/3Q;/77

5030 SW Philomath Blvd: ¢ Corvallis, Orenon 97333-1044 '« Bus. (541) 757-7645 « Fax (541) 757-7650
7420 SW Hunziker Road, Suite A’ Portland, Oregon 97223-8252 * Bus. (503) 684-9514 « Fax (503) 598-9343




GEOTECHNICAL INVESTIGATION
NEW MEDICAL OFFICE BUILDING COMPLEX
GOOD SAMARITAN HOSPITAL
CORVALLIS, OREGON

PROJECT DESCRIPTION

Our understanding of the project is based on the 100-scale site plan and other
information -provided to us by Devco Engineering, Inc. The proposed site
development is shown on the site plan (Figure 1). The site consists of a + 15-acre,
‘undeveloped parcel at the northeast corner of the Good Samaritan Ho‘spitalr
property. The planned development will include six separate hillside office buildings
“and an engineering building, ranging from +£4000 to 12,000 S.F. in plan area. The
buildings will be situated along the crest of east and south facing slopes, and will
consist of conventional, one or two-level, wood-framed structures with daylight
basements and slab—on-}grad’e floors. Basement retaining walls up to £12 feet in

height are expected.

Our geotechnical investigation did not include the proposed Engineering Building
shown on Figure 1, and no explorations were advanced within or around the

- building as part of our current investigation. Additionally, no information has been
provided to us regarding this structure. _Prior' to design, we recommend that a
limited geotechnical investigation, possibly including field explorations, be
performed to develop foundation design criteria for this building.

The development will also include a +70,000-square foot paved parking lot, and a
‘+ 1100-foot long paved perimeter driveway. Approximately 1500 lineal feet of
underground utilities are planned, including sanitary sewer, storm drain and other

services.

~ Site grading will include cuts and fills for buildings, pavements and landscape areas.
Maximum excavation depths of +15 feet are anticipated for building pad and
roadway cuts. ‘A maximum fill thickness of +10 feet is anticipated for the hillside

roadway embankments.

Foundation Engineering, Inc. was retained by Devco Engineerir}
geotechnical engineering services. The scope of work for
described in our proposal dated October 27, 1997.
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FIELD EXPLORATION
"~ Test Pits

The initial phase of our field investigation lncluded digging exploratory test pits to
examine the shallow subsurface and ground water conditions across the site. We
dug 11 exploratory test pits on November 21, 1997, using a John Deere Model
190 trackhoe., - The test pits extended to a maximum depth of +10% feet.
Disturbed ,soil_and rock samples. were obtamed for office examination and/or
possible laboratory testing. The soil profiles ‘were logged and levels of ground
water infiltration, where it occurred, were noted.” Undrained shear strength
measurements were made on the test pit side walls using a Torvane shear device.
The soﬂ profile, sampling depths and strength measurements are summarized on
the appended test pit logs. Figure 1 shows the approximate locatlons of the test
pits.. The subsurface conditions are discussed below. :

Boreholes

The second phase of our field investigation included three borings to explore and
sample soil, rock and ground water conditions. The boreholes were drilled at the
site between December 1 and 3, 1997, using a track-mounted drill rig and both
mud-rotary and‘hollow-stem auger-drilling methods. The boreholes were drilled to a
maximum depth of +35 feet. PVC standpipé piezometers were. installed in
Boreholes BH-2 and BH-3.to monitor the ground water levels. Sectional details of
the piezometers are presented on the:-appended boring logs. ’

The boreholes were continually logged during drilling. Disturbed samples. were
obtained at 2% to 5-foot intervals using a split-spoon. - The Standard Penetration
Test (SPT), which is run when the split-spoon is driven, provides an indication of
the relative stiffness, or density, of the foundation soils. The final -logs"(appended)
were prepared based on review of the field logs and an examination of the soil and
rock samples in our laboratory. The locations of the bormgs are shown in Figure 1.

The subsurface conditions are dlscussed below

SITE GEOLOGY

Good Samaritan Hospital is situated on a ridge at the western edge of the
Willamette Valley. The site is underlain by siltstone deposits of the Spencer
Formation (Eocene age), (Bela, 1979). The Spencer Formation includes massive to
thin-bedded sandstone and siltstone. The project development will be supported
within the Spencer Formation siltstone or the overlying soil layérs.

Regional outcrops indicate that the Spencer Formation is underlain by the Flournoy
Formation of the Middle Eocene age. The Flournoy Formation consists of graded
beds of well-cemented sandstone. The Flournoy Formation is underlain by Siletz
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River Volcanics, composed of pillow lava, basalt flows, and flow breccias, coarse
pyroclastics and interbeds of tuffaceous siltstone.

SEISMIC CONSIDERATIONS

Local and Regional Faults

The northeast-trending Corvallis Fault traces across. the foothills in northwestern
Corvallis, about 1 mile northwest of the project site. Faulting along the Corvallis
Fault has been on-going since the Eocene age with the most recent detectable
movement occurring before 28,500 years ago (Pleistocene). The length of this fault
is increased to over 58 miles (93 km) when combined with the Turner and Waldo
Hills Faults west of Salem. Although these faults appear connected along the same
northeasterly trend, the potential for simultaneous rupture along the entire length of
the compound fault is low (Geomatrix; 1994). There have been three historic
earthquakes with intensities of V, Ill and IlI-IV located along the Corvallis Fault (Yeats

et al, 1991). i

The Owl Creek Fault is the closest fault to Corvallis, showing late Pleistocene -
movement (Yeats et al, 1991). This 9-mile (15 km) long fault is located along a
north-south trend +2 miles east of Corvallis. Numerous other concealed and inferred
faults are located within 10 miles of Corvallis. These included the Bald Hill,
Calapooia River, Kings Valley, Lebanon and East Albany Faults. None of these show

any evidence of Quaternary movement.

Although no indication of current faulting can be found in the area, hidden and/or
deep-seated active faults could remain undetected. Additionally, recent crustal
seismic activity cannot always be tied to observable faults (Madin, 1989). In the
event of a catastrophic earthquake with a large seismic moment, inactive faults could

potentially become reactivated.

Local Seismic History -

Crustal earthquakes dominate Oregon's seismic history. Only three of the major
events reached M, =6 with the majority in the M_ =4 to 5 range. Table 1 lists
M, >3.5 earthquakes that have occurred within a 50-mile radius of Corvallis over the

last 150 years (Johnson et al, 1993).
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Table 1. Historic Earthquakes within 50-mile Radius of Cofvallis

Year | Month | Day Holr Minute | Latitude Longitude . | Depth (krh)r Magnitude
1956 5 18 3 41 45.000 | 124.000 0.0 8.7
1961 8 19 4 56 | 44.700 | 122.500 | 0.0 4.5
1962 9 5 5 37 | 44.500 | 122.900 0.0 3.5
1963 3 7" ] a3 53 | 44.900 | 123.500 47.0 4.6
1988 9 14| 4 | 10 43.775 | 123.494 99.0 5.4
1993 3 25 19 : 34 45.035 | 122.607 ' 20.6 5.6
1993 6 8 0 1 45.030 | 122.597 | = 20.2 3.7

- The 1993 Scotts Mills Earthquake, with a M_=5.6 and a local MM intensity of V, is_
the largest event within 50 miles. of Corvallis. Although not listed on the above table,
“ Wong and Bott (1995) and Geomatrix (1994) both record the occurrence of a
M, =4+ earthquake with an epicenter less than 10 miles northwest of Corvallis.

Distant strong earthquakés felt in the Corvallis area include the following (MM
intensities in parentheses): the 1962 Portland Earthquake (<IV); the 1949 Olympia,
Washington earthquake (V1) and the 18'73‘Crescént City, California earthquake (V).

Regional Tectonics

Western Oregon is located in an area of potentially high seismic activity. The Juan
de Fuca Plate, located off the Oregon coast, is being subducted beneath the North
American Plate. on which Oregon is located. The eastward-dipping subduction zone

' generates'earthqua‘ke‘s within the descending plate (intraslab), at the inclined interface
between the two plates' (interface) and within the upper ‘North American Plate
(crustal).

Although crustal and intraslab earthquakes have been detected, no great subduction-
zone-event has occurred in Oregon during the 150 vyears .of recorded earthquakes.
Recently discovered tsunami inundation -deposits, combined with evidence for
episodic subsidence along the Oregon and Washington coasts, are thought to have
been caused by great seismic events (Peterson, 1993). These My, =9.0 earthquakes
appear to rupture along the entire length of the subduction zone. Interface
earthquakes have an average return rate of 500 years (Brian Atwater, personal
communication) with the last event occurring +300 years ago (Nelson et al, 1995).

New Medical.Office,‘ Building ,Comhlex:Good Samaritan Hospital January 29, 1998
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Seismic Hazards ,

The following seismic hazards are discussed as to their potentlal effect to site
development: :

Liquefaction: The proposed office buildings, pavements and earthworks will be
founded in either stiff residual soil or siltstone, which extends to a depth of at least
35% feet below site grades (maximum depth of our subsurface explorations). The
liguefaction potential of these materials is low. ' '

Ground Rupturé: Review. of available geologic maps, reports and other published
information indicates that no active faults are mapped within the limits of the project.
Based on this information, it is our opinion that the potential for ground rupture at the

site is relatively low.

SITE CONDITIONS

Surface Conditions

The site is bordered by Highway 99W to the east and Samaritan Drive to the west.
The northern boundary of the site abuts a large undeveloped, grassy pasture. A
wooded parcel and single-family homes are located south of the site. The site
limits, topography, the proposed bundlng, and pavement locations are shown on. the

site plan (Figure 1)

The site is covered with grass, stands of fir and pine trees. An unimprovéd access
road traverses the northwest portion of the property. A stockpile of organic debris
(i.e. felled trees, stumps, landscaping and construction materials) is located along
the access road in the northern portion of the site. A stockpile of imported soil is
located on the slope, next to Borehole BH-1. Underground utilities have been
identified within the northwest corner of the site.

The site is located on a southeast-facing slope, which is dissected by a southeast-
trending ravine. Ground surface elevations range from +300 feet at the north-
central end of the property, to ‘235 feet within the ravine along Highway 99W.
Slopes ranging from less than 5:1(H:V) up to 1%: 1(H =X eross the site. Site
drainage consists primarily of sheet flow down tg g» with moderate
ponding and infiltration in the center of the site ncentrated\ unoff has been
observed within the ravine during periods of hea,v/

January 29, 1998
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Subsurface Conditions

The subsurface profile at the site typlcally includes +3 to 6 inches of sod, roots
and forest duff. The surf:mal materials are followed by topsoil and/or residual soil
underlain by siltstone. A thin layer of fill was also encountered: at the surface in
Test Pit TP—1 T :

The topsoil, Where encountered, ranged from +1 to 5 feet in thickness. The
topsoil consists of dark brown, moist to wet, soft to medium stiff, silty clay or
clayey silt with some organics and low to moderate plasticity.

The residual soil consists of brown or tan, mottled orange, moist, stiff to very stlff

'clayey silt with low plasticity. This soil layer represents bedrock that has
decomposed to the consistency of soil. Residual soil was encountered in each of
the test pits and borings (with the exception of TP-6 and BH-3) at depths ranging
from +2 to 5 feet. The residual soil is typically + % to 15 feet thick.

Siltstone  was  encountered at depths ranging from +3% to 15 feet. The
weathering of the rock typically varies with depth and location. In most locations,
the upper +1 to 2 feet the rock is brown to tan, mottled orange, extremely weak
(RO) to very weak (R1), and slightly to highly weathered: with close to very close
jointing. The rock becomes grey, very weak (Rl) to weak (R2), and slightly
weathered to fresh with close jointing with depth. The siltstone was encountered
to the Ilmlts of our exploratlon (£357% feet). '

The termmology used in thls report and on the appended test pit and boring logs to
describe rock strength hardness; weathering, and other characteristics, is explained
on the “Rock Descnptlons sheet in Appendix A. Please note that térms like

“weak” and “soft” have very different meanings when applied to rock classification
" vs. soil classrflcatlon We recommend . that the reader carefully review the
terminology on the “Rock Descriptions” sheet to develop an understanding of the
rock descriptions provided in this report.

Ground Water .

Local water well data indicates that the ground water table lies at an elevation of
=g = 225 to El. 300 at Good Samaritan Hospital (Frank, 1974). The sedimentary
rocks .in the foothills and upland areas in the Corvallis area are recharged by
precipitation into perched aquifers located upland. -Local water well records show a
distinct pattern of recharge, generally starting in late fall and contlnumg through
June. - During this perlod ground water levels tend to rise =10 and 15 feet from
the lowest levels measured in the late summer or fall. :

Periodic piezometer readinbs taken between December 5, 1997, and January 7,
1998, indicate ground water levels of =10 to 20 feet below existing site grades.
Water levels lmtlally fluctuated by +4 to 10 feet during the first two weeks of
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monitoring. During the final three weeks of monitoring, water levels stabilized at
depths of £10 and 20 feet (BH-3 and BH-2, respectively), fluctuating less than +1
foot during this period. Based on local water well fluctuation patterns and
measured site ground water levels, we antICIpate that ground water levels may rise
to near the ground surface by late spring.

The test pits were dug the day after the site experienced heavy rainfall. We
observed some surface runoff and rapid ground water infiltration in Test Pits TP-1
through TP-5 at depths of +4 to 6% feet below the ground surface. The seepage
appeared to be rainfall that does not runoff the poorly-drained site and perches on
underlying strata of less pervious-soil. Shallow, perched water is usually seasonal
in nature and typically disappears by late summer.

LABORATORY TESTING

The laboratory ‘work included natural water content and Atterberg limits tests to
classify the foundation soils, determine their homogeneity and estimate' their overall
engineering properties. Moisture-density and California Bearing Ratio (CBR) tests
were performed to establish the compaction characteristics of the subgrade and
develop parameters for pavement design. Results of all laboratory testing are
appended. ' ' :

CONCLUSIONS

Based on the results of our subsurface exploration, laboratory testing and analysis,
it is our opinion that the planned development is feasible from a geotechnical
standpoint, provided the recommendations in this report are incorporated into the
project design and carefully implemented during construction. = Our principal
conclusions regarding geotechnical condltlons that may affect the planned
development include the following: '

e The proposed b’uildings can be adequately supported on shallow, continuous
and spread footing foundations bearing on the stiff, residual soils or the
underlying siltstone. The relatively weak, compressible and somewhat
organic topsoil is not suitable to support the structures and should be
completely removed from building pad areas. Fill supporting proposed
building foundations should be based wrthln competent residual soil or
siltstone, below the topsoil layer. :

e The development plans indicate that the proposed buil jj

Water levels are expected to fluctuate seasonally
ground surface levels. Therefore, the proposed buildings will requ
subfloor drainage systems to minimize the potentia morstuxe z\% 'l

W
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e The hrghly weathered rock and on-site soils are ‘moisture sensitive and will
 become soft, weak and practlcally unworkable durlng wet weather periods.
However durrng the dry weather, the inorganic on-site soils should be
suitable. for use in site earthwork and landscape areas outside of burldlng and
wall backfill areas.

e The stiff residual soils and underlying siltstone are relatively = strong.
However, these materials were excavated with light to moderate effort using
a John Deere 190. Therefore, we expect that the site can bé graded using
conventional earthmoving equipment. ‘We estimate that temporary cut
slopes will remain stable at maximum inclinations of up to .1:1(H:V) during
dry weather.

| ENGINEERING ANALYSIS

We estimated the bearing capacity of conventional (i.e., spread or continuous)
footings planned on a minimum of 6 inches of select fill bearing on either stiff
residual . soil or siltstone. Torvane measurements within the residual soil layer
indicated undrained shear strengths ranging from 1000 to 1700 psf. An allowable
bearing pressure  was calculated using an undrained shear strength of 1250 psf.
These calculations suggest an allowable bearing pressure of 2500 psf with a typical
- factor of safety of 3. The allowable bearing pressure may. be increased to 4000 psf
for foundations bearing on competent siltstone. :

~ This analysls assumes- that the continuous (wall) footings will have ‘a nominal width
of 12 inches and will bear on a minimum of 6 inches of compacted crushed
aggregate. In addition, we assumed that crushed aggregate extends a minimum of
12 inches outside the footprint of the footing. Slmrlar assumptions were made for
the spread footings. Our settlement analyses indicates that foundatrons could

settle between +% and % inch.

We used the AASHTO ’86 computer program, an assumed trafflc -data and the CBR
. laboratory test results to determined the required ﬂexrble asphalt pavement section
for the main parking lot. We assumed the followrng traffic volume for the proposed
main parklng lot: 100.automobiles per day; 50 light trucks per day; and 4 moderate
weight trucks per day (24-kip maximum axle load). A M, value of 4500 psi was
selected for the analysis based on available correlations wrth a laboratory-derived
CBR value of 3 for the on-site topsoil. The low CBR value represents the relatively
poor subgrade condltlons antrcrpated in the main parkrng area. '

Our analysis indlcates that the main park'ing lot should have a minimum flexible
pavement section consisting of a nominal 3 inches of asphalt over 10 inches of
crushed rock base. This minimum pavement section assumes that the parking: lot
would be. built on a subgrade prepared as recommended herein. and that any
subgrade areas containing excessively weak, soft or high plasticity soils would be -
removed and replaced with compacted granular fill as recommended herein.
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This minimum pavement section (provided above) assumes that construction will
occur during the drier, summer or fall months, after site grading and construction of
the buildings. - As discussed below, an all-weather pavement subbase layer is
recommended if pavement construction occurs during wet weather. Additionally, if
heavy construction equipment or truck traffic loads are anticipated across site
pavements, the adequacy of the minimum pavement section should be re-evaluated
and a thicker pavement section substituted if required.

The on-site soils and bedrock materials are' moisture sensitive and will become soft,
weak and practically unworkable during wet weather. Therefore, we recommend
that pavement construction be done during dry weather. |f pavement construction
is done during wet weather, pavement areas should be surfaced with a compacted,
all-weather, granular base layer. This layer should be at least 18 inches in
thickness, depending on the frequency and weight of construction traffic. The
layer should be composed of 3 to 4-inch minus, crushed rock or pit-run fill, with
less than 5 percent fines. The layer should be constructed on a geotextile fabric,

such as Amoco 2002, or equal.

A 20-year design life was assumed for the analysis. However, a nominal 2-inch
overlay should be planned at about 12 vyears. The Asphalt Institute (TAIl)
recommends overlaying flexible pavements when 60% of the structure life is used. -
Research has shown that overlaying pavements at that time is more cost-effective
than a full-depth repair after the pavement has failed. The pavement should be
inspected by an experienced englneer every 2 to 3 years to determine its condition

and need for rehabilitation.

RECOMMENDATIONS

The following recommendations assume that the earthwork will be completed
during dry weather. We should be contacted in the event that the work occurs in
the winter or late spring so that we can provide additional recommendations for
wet weather construction. Compaction of the on-site fine-grained soils will not be
practical during the winter or when the subgrade is wet of optimum. Therefore, the
stripping may have to be done with a hoe, operating outside of the foundation area,
to prevent the subgrade from pumping. A geotextile may also be required to
prevent subgrade lntrusmn into the fill. The contractor may - sti erlence

grading 'Work to review site co'nditions.

General Earthwork Specifications

1. The.building and pavement locations should be clearen

New Medical Office Building Complex-Good Samaritan Hospital January 29, 1998
Geotechnical Investigation Project 97100243
Corvallis, Oregon 9 Devco Engineering, Inc.



these areas =6 inches (or as necessary) to remove topsoil containing
organic material. The stripped material should be removed from the site
or stockpiled for use in landscape areas.

2. Fill supporting proposed building foundations should be based within
- competent residual soil or siltstone, below the topsoil layer. - Fill
© supporting proposed buildings should consist of select fill compacted in
accordance with the recommendations provided below. Outside of
proposed building areas, areas to be filled should be scarified to a depth
of at least 8 inches and compacted as recommended below. Fill to be -
~placed on slopes steeper than +5:1 (H:V) should be keyed and benched
into the slope face Keyways should be at least 10 feet wide and
embedded into competent topsoil, residual soil or siltstone. Subdrains
should be installed at the rear of each keyway in accordance with the
recommendations provided below.

3. Subdrains may be recommended for the site based on conditions
“encountered during site grading and construction. Subdrains should
consist of drain rock encapsulated within a suitable non- woven,
geotextlle filter fabric, such as Amoco 4545, or equ1valent The -
subdrains should be at least =2 feet in thickness, extending to the
depths -determined by an FEl. representative in the field . during -
excavation. A 4-inch diameter, perforated PVC' pipe should be installed
near the. base of the subdrainage layer, underlain by a minimum of
3 inches of free-draining material. Subdrains- should have a minimum
slope of 1 percent to promote positive dralnage to suitable dlscharge
points.  Subdrain lines should be equipped with clean-out risers for .
maintenance. The number and locations of subdrains required should be -
established by an FEI representatlve based on field conditions observed_
durmg site gradlng and piezometer levels recorded durlng winter and'

spring.

4. Temporary cut slopes in the competent topsoil, reSIduaI soil or siltstone.
'may be constructed at- -maximum inclinations of 1:1(H:V) during dry
weather. . Flatter cut ‘slopes will be required to maintain stablllty if
excavations penetrate weaker topsoil layers, or if construction is done
during wet weather. Permanent cuts and fills constructed in accordance
with the recommendations' in this report should be constructed at
maximum- slopes of 2:1(H:V). Permanent cuts within weaker topsoil
materials should be laid back at slopes of 3:1(H:V) or Iess

5.: To achleve unlform compaction, we recommend that fill slopes be over-
built and subsequently cut back to expose well-compacted fill. Newly
constructed slopes should be surfaced with a suitable erosion-control

' All PVC pipe should meet requirements of Schedule PVC 40, or equal.
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product immediately after grading to minimize erosion of surface soils.
We recommend that surface water runoff not be allowed to flow over

earth slopes.

6. The site should be graded to direct surface runoff away from building
pads, pavement areas and earthworks, and towards suitable runoff

‘collection and discharge facilities.

7. Select fill as defined in this report should consist of % to 1%-inch
minus, clean, well-graded, crushed gravel or rock. We should be
provided a sample of the intended fill for approval, prior to delivery to
the site.

8. Drain rock as defined in this report should consist of a graded, clean,
free-draining, durable, crushed or uncrushed rock with a maximum 1 %-
inch particle size. We should be provided a sample of the intended drain
rock for approval pnor to delivery to the site.

9. Granular site fill should conSIst of sand, gravel or rock, or mixtures of
the above, that are free of plastic soil, organic matter or construction
debris.  We should be provided a sample of the intended fill for approval,
prior to delivery to the site.

10. Fine-grained site fill should consist of approved soil that is free of
organics, construction debris -or expansive clay. Fine-grained soils
should not be placed under foundation areas or.under settlement-

sensitive structures.

11. Compact all fine-grained soils and imported, granular fill in loose lifts not
exceeding 12 inches. Thinner lifts may be required if light or hand-
opérat_ed equipment is used. Compact all fill to a minimum - of 95%
relative. compaction, unless otherwise specified. = The maximum dry
density of ASTM D 698 should be used as the standard for estimating
relative compaction, unless otherwise specified. The moisture content
of the fine-grained soil should be adjusted to within *2% of its optimum
value prior to compaction. Efficient compaotlon of fine- gralned soils will
typically require the use of a padfoot or kneading roller to achieve the
required compaction. Granular fill (sand, rock or gravel) ‘will compact
more efficiently with a smooth drum, vibratory roller. Fi sity tests
should be run frequently to confirm adequate compa

12. Overexcavate all test pits that extend under
pavements. Replace the test pit backfill with co

January 29, 1998

Project 97100243
Devco Engineering, Inc.

New Medical Office Building Complex-Good Samaritan Hospital.
Geotechnical Investigation _
Corvallis, Oregon 11



- Foundation Design and Construction

13.

14.

15.

16.

1T

We recommend that building foundations be supported on 6 inches of
compacted -select fill, placed over stiff, residual ‘soil or siltstone. All
continuous wall footings and rsolated column footings  should be

. designed using an allowable bearing pressure of 2500 psf for footings

bearing on residual soil and 4000 psf for footings bearing on competent
siltstone. These values may be increased by one-third for analysis using
temporary live (wind and earthquake) loads. :

Assume that the new buildings could experience Iong-term,. post-
construction total and differential settlements of up to % inch. This,

_settlement estimate assumes that the burldmgs will be supported on

either stiff residual soil or siltstone within cut building pads, and that the -
footings are designed and built as specified herein. We understand that
the northernmost proposed building (Building A on Figure 1), will be -
supported within fill. Fill supporting Building A should be based within -
competent residual soil or siltstone, below the topsoil layer. Building
foundation elements which span from cut to fill areas could experience
greater magnitudes of post‘oonstruction differential settlement and

- possible structural distress. We, therefore, recommend that Building A,

or any other proposed building, be supported entrrely in cut or on fill.

Lateral Ioads. can be resisted by a combination of friction between the
bottom -of footings and the supporting subgrade, and passive resistance

- -acting against the embedded.face of the footings. A frictional resistance -
of 0.35 times the vertical dead load should be used. We recommend

using an allowable passive pressure based on an equivalent fluid weight
of 300 pcf acting against the embedded footings. The upper +1 foot of
soil ‘should be neglected when calculating passive resrstance unless the
adjacent ground surface is conflned by a slab or pavement.

Provide a minimum. width_of 12 inohes{for all continuOus ‘wall 'footings
and at least 6 inches of compacted select granular fill under all footings.

'The fill under the foundation, if not continuous, should extend at least

12 inches beyond the edges of all footings. Provide a minimum footing
dimension of 24 feet for all column footings. = Place the base of all
footmgs at least 18 inches below the finished grade or paved surface.

Desrgn the burldrng using a Selsmlo Zone Factor Z, of 0. 3 and a Site
Coefficient, S;, of 1.0, in accordance with the provisions of UBC (94).
The liquefaction potential of the foundatlon soils are low due to their

. stiffness and grain size.

New Medical Office Building Complex- Good Samantan Hospital B January 29, 1998
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18. Use a modulus of subgrade reaction, ks, of 175 pci, for floor slab design.
Reinforce all floor slabs to reduce cracking and warping. Rebar, instead
of wire mesh, is recommended. The use of ﬁber as the sole method of
reinforcement is not recommended. '

19. Provide a minimum of 4 inches of compacted, select fill under floor slabs
and all other isolated concrete slabs and sidewalks.

20. Prolvidel a suitable vapor barrier under the slab that is compatible with
the proposed floor covering and the method of slab curing.

21. Provide suitable footing, wall and subfloor drains in accordance with
the recommendations contained herein. '

Site Preparation (Buildings)

22. The hlghly weathered and residual soils are very moisture-sensitive and
tend to become soft, weak and compressible when exposed to moxsture
and often require removal and replacement with granular fill. - Therefore,
we recommend that the foundation areas under the proposed buildings
be prepared during dry weather to reduce the potential for bunldmg

subgrade disturbance.

23. Since stiff residual soils or competent siltstone are anticipated at. the-
planned basement finish floor elevations, subgrade scarific‘ation and
compaction is not recommended. Any weak or soft building subgrade
areas should be selectively removed and replaced with compacted
granular fill in accordance with the recommendations above. Compacted
select fill is anticipated at the subgrade level of Building A. The building
pad subgrade should be compacted in accordance with the
recommendations _prQVided for select fill above.

Drainage for Buildings

24. Building floors should be underlain' by a drainage blanket at least
18 inches in thickness to intercept and remove ground water flowing
into the building area. The drainage blanket should be composed of a 3-
inch minus, crushed rock material with less than 3 to 5 percent fines
(particles passing the No. 200 Sieve). The drainage blanket should ‘be
underlain by a non-woven, filter fabric (AmocoA45; o uivalent).
The drainage blanket should include. trench ir
wide and =+ 24 inches deep, lined with filter, Bfic and backfilley with
crushed rock. The top of the trench ba H/should
bottom of the drainage blanket. A 4-inch digp % r@}p ated
PVC pipe should be placed in the bottom of : i

/7‘\ O
e M
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25,
~ catch basm manhole or storm drain.

26.

27.

least 4 inches of drain rock. The drain pipes should be spaced no further
than 20 feet apart.

Dlscharge the subfloor drainage system by gravity flow lnto the nearest-

To minimize seepage into down-gradient areas, backfill drainage trenches
with low-permeability material near the bu1|d|ng lines to create a seepage -
barrier. This backfill section should be ‘at least 3 feet in length and be
composed of a suitable compacted silty or clayey sonl or other suitable

material. To further reduce seepage a solid PVC pipe should be used :
down-gradient of this backflll zone.

Provrde clean- outs at appropriate locations for future maintenance of the
dralnage system.

Basement/ﬁetafninq Wall 'Desiqn '

28.

29,

30.

21,

The cast-in- place concrete basement/retamlng walls planned for the
buildings should be designed to resist. at-rest lateral earth pressures
calculated using an equivalent fluid weight of 50 pounds per cubic foot
(pcf). Cantilever conditions apply to walls capable of horizontal.
movements of at least 0.002H at the. top: of the wall, where H is the
height of the wall. If these conditions are satisfied, then a lower active
lateral earth pressure condition may be used. We recommend that

cantilever walls be designed usmg an-equivalent fluid Weight of»3'5 pcf.

‘The desrgn at- rest and’ actlve lateral earth pressures recommended above.

assumes a level ‘backfill condition and no surcharge loads ~ The
equivalent fluid pressures presented above should be increased by a
factor of 1.5 for retaining walls which have a backslope inclination of
2:1(H:V). Walls with antrcrpated surcharge loads acting .closer than a
distance H should be designed to resist a uniform lateral earth pressure
equal to approx1mately one-third of the estimated average surface
surcharge

Retaining walls should include ‘a back-drain consisting of a free- dralnlng,
select granular layer at least 12 inches in thickness. The granular fill
should be separated from the adjacent soil by a non-woven filter fabric

such as° Amoco 4545 or equal, and meet the material criteria outlined

above The upper foot of backfill should consist of silty or clayey soil to
form a barner agalnst surface water intrusion and drain siltation.

A 4-inch dlameter PVC perforated collector pipe should be placed at the
base of the wall. Discharge the water from the retaining 'wall drainage
system into the nearest catch basin, manhole or storm drain.

New Medical Office Building Complex Good Samantan Hospltal January 29, 1998
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- 32. The backfill materials should be compacted to at least 90 percent of
ASTM D 698-91. Only hand-operated equipment should be used within '
5 feet behind retaining walls.

33. Waterproof all below-grade portions of the basement walls.

Subgrade Preparation and Pavement Cibnstruction

34. Strip the existing ground *6 inches, or as required to remove roots, sod
and forest duff. Dispose of all strippings outside of construction areas.

35. Compact the subgrade to a depth of at least 12 inches. Compaction
may not be practical if the soils are too wet of optimum. Therefore, the
site work should not be attempted during wet weather and should be
delayed until the subgrade soils- are sufficiently dry or until weather
permits efficient aeration. A geotextile should be placed under any
portion of the fill that is to be used as a stagrng area.

36. Maintain the moisture in the subgrade to prevent excessive drying and
cracking. Immediately backfill the prepared subgrade with select fill and =

compact as specified.

37. Overexcavate and replaee any areas of base rock and/or subgrade
pumping with compacted, select fill.

38. Use granular site fill to grade the terrain under the new pavement
section. The quality of the fill will affect the required thickness of the
pavement section. Therefore, a sample of the proposed fill should be
provided to us for approval.

39. Compact the granular site fill in loose lifts not exceeding 8 inches.

40. Use select fill as base rock under all pavements and compact as
specified. Do not allow loaded trucks or heavy constructlon equipment
on the finished base rock prior to paving. »

41. Provide a minimum flexible -pavement section of 3 inches of asphalt over
10 inches of select fill, compacted in accordance  with the
recommendations in this report.

42. Compact the asphalt concrete pavement to a minimu .91 (oK lative
compaction according to the theoretical maximu Asiy—eald
from the Rice specific gravity.

43. The on-site soils and bedrock materials are moistur sensrtn\r)efl@:id
become soft weak and practically unworkable| d rrn@

dry weather lf pavement construction is done

| O L
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pavement areas should be surfaced with a compacted, all-weather
granular base layer. This layer should be at least 18 inches in thickness,
depending on the frequency and welght of construction’ traffic. ~The
layer should be composed. of 3 to 4-inch minus, crushed rock or pit-run
fill, with less than 5 percent fines. The layer should be constructed on a
geotextile fabrlc such as Amoco 2002 or equal :

DESIGN REVIEVW‘/CONSTRUCTION OBSERVATION/TESTING

We should be provided the opportunity to review all-drawings and specifications
that pertain to site preparation, foundation construction and pavements Site
preparation will require field confirmation of exposed-subgrade and ground water
conditions. Mitigation of any subgrade pumping will also require engineering review
and judgment. That Judgment should be provided by one of our representatives.
Frequent field density tests should be run on all engineered fill, subgrade and base
rock. We recommend that we be retained to provide the necessary construction
observation and testing.

VARIATION OF SUBSURFACE CONDITIONS, USE OF THIS REPORT AND WARRAN‘TY

The analysrs conclusions and recommendations contained hereln are based on the
assumption that the soil profiles and the ground water levels encountered in the
test pits and borlngs are representatlve of overall site conditions. The above
recommendations assume  that we will have the opportunity to review final
drawings - and be present -during construction ‘to confirm assumed foundation
conditions. 'No changes in the enclosed recommendations should be made without
our approval.  We will assume no responsibility or liability for any. engrneerlng
Judgment inspection or testing performed by others.

This report was prepared for the exclusive use of Devco Engineering, Inc. and their
design consultants for the New Medical Office Burldlng Complex project at Good
Samaritan Hospital in Corvallis, Oregon. Information contained herein should not be
used for other sites or for unanticipated construction without our ‘written- consent.
This report is intended for planning and design purposes. Contractors using this
information to estimate construction qu’antities or costs do so at their own risk.
Our services do not include any survey or assessment of potential surface
contamination or contamination of the soil or ground water by hazardous or toxic
materials. We assume that those services, if needed, have been completed by
others. : i

Our work was done in accordance with generally accepted soil and foundation
engineering practices: ‘No other warranty, expressed or implied, is made.

New Medical Office Building Complex- Good Samarltan Hospltal ‘ v January 29, 1998
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ROCK DESCRIPTIONS

Core Log: start depth, end depth length, recovery, % recovery, unbroken length, RQD.
Rock Description: Strength (hardness), NAME; color, weathering, joint/bedding spacing, joint
angIes/character/mflllmg, other, (formation/unit name).
Discontinuity Description: Angle/t‘ype/shape/roughness/inﬁlIing, description, width.

Weathered discoloration in rock fabric.

Field ldentification UCS psi P.L. Index psi Strength
, (MPa) ~ .(MPa) {Hardness)
Indented by thumbnail. RO | = < 100 Extremely Weak
| (0.25-1.0) (Extremely Soft)
| Crumbles under firm blows with geological | R1 100 - 1000 Very Weak
hammer, can be peeled by a pocket knife. ) (1.0-5.0) (Very Soft)
Can be peeled by a pocket knife with'. - R2 1000 - 4000 Weak
difficulty, shallow indentations made by ' {(5.0-25) (Soft)
firm blow with geological hammer. .
Cannot be scraped or peeled with a R3 4000 - 8000 145-290 1 'Medium Strong.
pocket krife, specimen can be fractured {25-50) (1-2) {Medium Hard)
with a single blow of geological hammer. : :
Specimen requires more than one blow of R4 8000 - 16000 290-480 Strong
geological hammer to fracture it. {50-100) . (2-4) (Hard)
Specimen requires many blow of R5- | 16,000-36,000 - 480-3960 Very Strong
| geological hammer to fracture it. . (100-250) (4-8) (Very Hard)
Specimen can only be chipped with R6 - > 36,000 >960 - | Extremely Strong |-
geological hammer." {>250) (>8) | (Extremely Hard) .
Term Weathering Field Identification
Fresh - Crystals are bright. Discontinuities may show some minor surface stalmng No
¢ i discoloration in rock fabric. u
Slightly Rock mass.is generally fresh. Discontinuities are stalned and may contain clay. Some

Moderately

Significant portions of rock show discoloration and weathermg effects.

Crystals are dull

Weathered and show visible chemical-alteration. Dlscontmumes are stained and may contain

"secondary mineral deposits.

Highly Rock can be excavated with-geologist’s pick. All discontinuities exhnblt secondary

Weathered mineralization.

[ Complete discoloration of rock fabric.. Surface of core is friable and
| usually pitted due .to washing out of highly altered minerals by drilling water.

Decomposed | Rock mass is.completely decomposed. Original rock “fabric” may be evident. May be
- | reduced 1o soil with hand pressure: .
Spacing meters |° ~ Spacing feet ‘Spacing Term Bedding/ Foliation
< 0.06 <. 2in. Very close . Very Thin
0.06 - 0.30 2in. - 1 ft. " Close Thin .
0.30-0.90 - o1 ft. - 3 ft. Moderately close Medium
0.90.- 3.0 3.ft. - .10 ft. Wide Thick
>3.0 > 10 ft. “Very Wide Very Thick (Massive)
"Vesicle Term Volume Stratification Term Description
Some 1 3-20% Lamination < 1 cm thick beds
Highly = 20 --50% Fissile " Preferred break along laminations
Scoria ; > 50% Parting Preferred. breagk-@firectionx.
Foliation Metamorphic}gﬁ@;ir‘}é»‘oj_—(niﬁérag,\
; s ¥
Discontinuity Description /Q/
Type : Shape Roughness _ f/[\/ Infilling
J - Joint Pl - Planer P - Polished . [ Infilled o
F - Fault ' C - Curved SI - Slikensided | \open! 52
B - Bedding ' U - Undulating Sm - Smooth \ \ Closed n
Fo - Foliation St - Stepped R -.Rough Healedhy|CH
S - Shear Ir - Irregular VR - Very Rough Minecalized -




SYMBOL KEY
FOR * -
BORING AND TEST PIT LOGS

DISTINCTION BETWEEN FIELD LOGS AND FINAL LOGS

A field log is prepared for each boring or test pit'by our field representative. The log contains information concerning sampling
depths, and the presence of various materials such as gravel, cobbles and fill, and observations of ground water. It also contains
our interpretation of the soil conditions between samples. The final logs presented in this report represent our interpretation
of the conterits of the field logs and the results of the laboratory examinations and tests. Our recommendations are based on
the contents of the final logs and the information contained therein and not on the fleld logs.

VARIATI‘ON‘OF SOILS BET\VEEN TEST PITS AND BORINGS

The final log and related information depict subsurface conditions only at the specific location and on the date indicated. Those
using the information contained herein should be aware that soil conditions at other locations or on other dates may differ.
Actual foundation or subgrade conditions should be confirmed by us during construction.

TRANSITION BET\VEEN SOIL OR ROCK TYPES

The lines designating the interface between soil, fill or rock on the final logs and cn subsurface profiles presented in the report
are determined by imerpolation and are therefore approximate. The transition between the materials may be abrupt or gradual.
Only at boring or test pit location s should profiles be considered :as reasonably accurate and then abrupt or gradual. Only at
boring or test pit locanons should profiles by considered as reasonably accurate and then only to the degree implied by the notes

thereon.

| ' SAMPLE OR TEST SYMBOLS
8H-3-4

: [ 4 Saraple: Nuiakiey . SSS = ?}tle'mdén?l l;eréitrlitio'rrl "I)‘es!é San’;ple (spliL—sboon)
Boring ‘or Test Pit Number B il e e M L o
Sample Type C = Core' Sample
; CS - Continuous Sample
Top -of Sample Attempt ’
¢ N o7 Standard Penetration Test Resistance equals the number of blows
Recovered Portion A a 140-1b weight falling 30 in. required to drive a standard .
: split-spoon sampler 1 ft. Practical refusal = 50 or more blows .
Unrecovered Portion (large ' - per 8 F of sampler penetration. :
circle indicates no recovery)
Bottom of Sample Attempt @ Vater Content (7).
UNIFIED SOIL CLASSIFICATION SYMBOLS' ey FIELD SHEAR STRENGTH TEST
G - Gravel ~ ¥ .- Well Graded Shear strength measurements on Lest pit side walls,
S - Sand P - Poorly Graded blocks -of soil or Shelby tube samples are typically
M - silt L - Low Plasticity made with Torvane  or pocket penetrometer devices.
C - Clay H - High Plasticity : = : :
Pt - Peat 0 - Organic
" TYPICAL SOIL/ROCK SYMBOLS ' ‘ WATER TABLE
| Sand : -[m] Silt : - ¥_ VWater Table Location
I/ ] ¥ ; » . »
, ‘Clay. .. .-, ool Gravel _ : (1/31/%4)  Date of Measurement
7 " ‘
Basalt - Siltstone ' % Piezometer Tip Location (if used)




Depth Soil and Rock Description Elev. A SPT, ® Mbistu_re, % Installations/
and Log | - Samples N-Value
Faet - Comments : Depth | ] Recovery B2 RQD., % Water Table
B 274.0 : :
Medium stiff SILT; some clay, brown, moist, :,’ 0.0
1 | occasional fine roots (Topsoil). L
5 A1 14
J §S-1
Sl I A . S S ] 270.5 !
4 Stlff clayey SILT; tan mottled orange, ‘L. 3.5
| iron-stained relict jointing (Residual soil). 11, |
o i §5-1-2
6 .
7 ; .
8 Soil becomes very stiff below 7.5 feet. 11 SS-1-3
9 gt
10 g SS5-1-4
11
124 THHH 2615
13 | Extremely weak (RO) to very weak (R1) T, 12,5
‘SILTSTONE; tan mottled orange becoming grey, By
14 |'moderately to slightly weathered (Spencer : I
15 - Formation). Rock contains 6-inch softer lenses || .
between 12.5 to 15 feet. Softer lenses are 1to | —| $S-1-5 Bentonite
16 |2 inches thick and less common below 15 feet. = ] ) chips
17 =% = SRR
18 : 2o |
19 ] ' é
20 — ss-1-6 [
21 e SR B
22 Rock becomes weak (R2), fresh and close jointed :_—_—: :
23 | below 22 feet. Joint surface are open, planar o |
and rough.. Rock coring attempted and . I
24 | terminated. g
25 4 f [ g
26 ] .
27 S
28 = | [
29 o]
30 ' — = - |ssa17
31 [— -
32 —
33 e 1 s
34 [—
aE :—:“' 23B.5] 55-1-8 H
BOTTOM OF BORING ) 35.5
Project No.: 97100243
Surface Elevation: - 274 feet (Approx.)
Date of Boring: December 1, 1997 .
| {
dl I Foundation Engineering, Inc. LI
—— ) age 1 0




Depth Soil and R°‘°k Description Elev. A SPT, '@ Moisture, % Installations/
and Log Samples N-Value :
Fee Comments -~ |Depth : [F] Recovery B RQD., % Water Table
. 281.0
Very stiff, clayey SILT; some fine sand, tan ’ 3 0.0 No
1 | mottled orange, iron-stained, moist, relict jointing |/ monument
(Residual soil). aineg (PVC pipe
2 ; | i : above -
3 ML $S-2-1 ground).
4 net
; A1 Bent_onite
5 1 [ §5.29:2 chips.
6
7 i
8 ’ §5-2-3
g |-
L §S-2-4 Sand.
11
12 Stiffer éoil conditions encountered below 12 feet. |}
13 i
14 gl
B B e e e e s e ey S i . 266.0
.| Extremely weak (RO) SILTSTONE; tan mottled =] 15.0.|$S-2-5 M -] Slotted tip:
16 |orange, moderately to-highly weathered (Spencer |- |
! Formation). .
17 Soft zone encountered between 17 and 19 feet. [~ —]|
18 ]
19| Rock becomes extremely weak (RO) to very weak [— — (12/19/97)
20— (R1) and moderately weathered below 19 feet. =z ] .
el §S-2-6
21 Bl E
22 -]
23 . ety
24 :__:_
25 1 ‘Rock ‘becomes.grey-green and very weak (R1) :—:— ss-z.'7‘ Bentonite
26 | below 25 feet. : == - chips.
27 —
28 | —
29 Rock becomes weak. (R2), grey and fresh below —
30-] 29 feet. Occasional 1 to 2-inch thick softlenses [— — !
. { encountered. — SS-2-8
31 s : ==
32 =]
33 iy
34 [
35 4 _ ) : - — | 245.8
: BOTTOM OF BORING a5,27]:55:2:9
Ground water measured at depth of about 19.3
feet below ground on 12/19/97.
Project No.: 97100243 Boring Log: BH-2
Surface Elevation: 281 feet (Approx.) New Medical Office Building Complex
Date of Boring: ~ December 2, 1997 Corvallis, Oregon
| e : . . ‘
dl Foundation Engineering, Irc.
— . ' ) Page 1 of 1




Surface Elevation:. 272 feet (AppfOX.)

Date of Boring: " December 3, 1997

‘ ﬂm Foundation Engmeermg, Inc.

S

Depth " Soil and Rock Description Elev. A SPT, ® Moisture, % .
; - Loy Semiples N-Value Installations/
e : ‘ Comments . ~|Depth [Z] Recovery E5 RQD., % Water Table
B | 272.0 : _
Medium stiff, 5|Ity CLAY with trace.fine roots; 4 0.0
g Above
1 | dark brown, moist, low to medium plasticity 5(// ground pipe
g O e i e 7P 2700 {no -
Extremely weak (RO) SILTSTONE; brown mottled. |- —] 2.0 monument).
3 |orange, iron-stained joints, highly weathered Syt §S-3-1
x (Spencer Formation). - —]
: [— Bentonite
5 1Rock becomes brown mottled grey and orange = §5-3-2 .chips.
g |below 5 feet. ngaiiey
7 — -
g | Rock becomes grey mottled orange and ] §S-3-3
moderately weathered below 7.5 feet. = —]
9 - . : i
10+ — =]
— S$S-3-4 Sand.
11 — (12/19/37)
12 -] £ ,
- -] 1-inch PVC
13 - —] pipe.
14 [ —
15 7 Rock becomes. extremely weak (RO) to weak ____:" §S-3-5 Slotted ti
16 .| (R1), grey and slightly weathered below 15 feet. |~ 7 . | ) P
17 T = f
18 ':_.—'—'.—_ : :
19 =
20 Rock become very weak (R1) and fresh below 20. —___—: $5-3-6
21 feet. = ==
22 - —|
23 [ :
24 =
25 1 Rock becomes very weak (RO) to weak (R2) — SS-3-7 Bentonite
26 |below 25 feet. _:_: chips.
27 — -
28 e =]
20 ]
30 ] 55-3-8
31 . g
32 el
33 = -
34 ]
35 - . - — 236.8 "
BOTTOM OF BORING 35.2]88-3-9
Ground water measured at depth of about 10.8
feet below ground on 12/19/97.
Project No.: 97100243

Q
=




5
il 3
LL- z g U:; : ’E w ° ;
= c Zlwl| & 7] 2 ; HTee
Comments " E E sl 8| & = g Soil and Rock Description
! =] » S|lc| = J [ . :
;’,I’)L( 7| 3 inches of sod followed by medium stiff, silty CLAY with
% §4/> some small roots; dark brown, moist, medium plastlcny,
. ; P17 friable (Topsoil).
o | s o b2 R T T N R R S
f 4] Stiff, clayey SILT: brown, moist, low to medium plasticity
3- ‘11 14'|{ {Residual soil).
§-1-2 0.7 [HII
4 LT
5..

i ted at about 5.7 : il el i
feaeptld sgiiagfcg\?asedare?at?vuely : 6- ‘ - — — Extremely weak (RO) SILTSTONE grey, stained red and
easy with trackhoe. _ - - =_— -~ black, slightly to moderately weathered, very close-jointed

7- : = — (Spencer Formation).
& |'sia @ [— —] _
9- : {s B : -
; BOTTOM OF TEST PIT
10—
1=
Project No.: 97100243 Test Pit Log: TP -1
Surface Elevation: 284 feet (App’rox.) New Medical Office Building Complex
Date of Test Pit:  November 21, 1997. Corvallis, Oregon
. 5| o
] E| 2
Comments 2 E R I F E | Soil and Rock Description
[=] wn 2|0 H O 0 . " C %
:/l) 3 inches of sod and.roots.followed by.medium stiff, silty
1- /5| CLAY with some small roots; dark brown, moist, low to-
>, _rn_eq_lu_m_p_l_agtlcny_(T_ogsml) ______ A
- g || Stiff, clayey SILT; brown, moist, low-to medlum plasticity
) 0.6 LIAMT (Residual soil).
5o ’ oo ;
4 ARkgP
b= L]
?apld seepage noted at about 6 | 6- ' - Pf Color grades to brown-grey, mottled, below about 6 feet.
eet ‘ : A1 : :
1 sz g
8- AH
o e ~  BOTTOM OF TEST PIT
10— '
11-
Project No.: 97100243 : v Test Pit Log: TP -2
Surface Eievation: 280 feet (Approx.) New Medical Office Building Complex

Date of Test Pit:  November 2'1, 1997 Corvallis, Oregon




5 S| o
2 = c|El R
: o |g|la| & w 35
£ = 5|lal 8 v 2 ; T
Comments s £ g8 g - E Soil and Rock Description
a (%] o | O [$) (] = )
Caving in upper 6 feet of test pit. e 4’) 4 inches of sod followed by soft, silty CLAY with small -
. i e a 5// %] roots; dark ‘brown, wet, low to medium plasticity, friable
| os-3-1 F 4}/ ; (Topsoil).
% ' ;3’/}}/'-___,__;-____‘_____ .
3- | [VLi] Stiff, clayey SILT; brown, moist, low to medium plasticit
§-3-2 ‘ 0.7 ‘| 1414 (Residual soil). ’
4- B ey s Bl i o el e s = S
ALLrL] | Stiff, clayey SILT with-trace charcoal; brown-grey, mottled,
5- o ‘[ (Tl moist, low plasticity (Residual soil).
Rapid surface runoff. Seepage 6- g
noted at about 6 feet. ! : ‘
[ 5-3-3
8_
Rock excavated relatively easily 9- saq - | | AT e ek S s e S e o = = ]
with trackhoe - = = = Extremely weak (RO) to very weak (R1) SILTSTONE; grey
: 10_ . - — — mottled brown, moderately to slightly weathered, very
_ : \close to close jointed (Spencer Formation). .
1% . BOTTOM OF TEST PIT
Project No.: 97100243 Test Pit Log: TP -3
Surface Elevation: 262 feet (Approx.) New Medical Office Building Complex
Date of Test Pit: November 21, 1997 Corvallis, Oregon’
El =« | .||z .
s o S| o = " s .
£ =3 .ﬁ w o [ 2 - i s . .
Comments 2 E g |8 g : 3 Soil and Rock Description
- o w ) Q 5 W 5y
Caving in the upper 6 feet of test N7 4 inches of sod followed by soft, silty CLAY with small
: %
ot Tk . L \;i:j/f roots; dark brown, wet, low plasticity, friable (Topsaoil).
TTTFTT Suife, clayey SILT: brown, maist, Tow to medium plasticity ~
2- ‘1| (Residual soil).
3 Wl
Ragid sddags aiidft. Sesmnige | % TIVI] Suife; ciayey SILT: Brown-grey, molst, iow plasticity ™~~~ |
e 4 6 T I (Residual soil). :
G S-4-1 q 0.6 /
7- | ',:
o A1
% TITVIIT Stife; clayey SILT with some charcoal and highly weathered |
5-4-2 m 4 H./. rock fragments; grey-brown, mottled, moist, low plasticity
10— : . \(Residual soil). -
11- BOTTOM OF TEST PIT

Project No..: 97100243
Surface Elevation: 256 feet (Approx.)

Date of Test Pit:

November 21, 1997

Test Pit Log: TP -4 ]

New Medical Offi e% i

Corvallis, Oregon




o S| o
IE- Z’ ,g Vg; E ' )
£ =4 = » o 7 i<}
Comments oy E Slel s L 3 Soil and Rock Descnptlon
a v =.].o 2 (8] o
Caving in upper 5 to 6 feet. : | 41| 4 inches of sod followed by soft; clayey SILT with some
- 41 J4 1 small roots; dark brown, moist, low to medium plasticity,
‘ITH W 14 friable (Topsoil). ‘
2- | s.51 1 0.3 FLBH
_ . S T GF = Tm - S Tm T s s m s m mm — e o o]
Some surface runoff in upper-3 5-5-2 AHLH]T Stiff, clayey SILT brown moist, low to-medium plasticity
feet. 4- 0.6 ‘Ul |11 (Residual soil).
5- '
g 7 : (: 4 s §u.ff_cTa;e—\-/ _SI_L'I'_v:nt_h_trgc_é Eh_ar—czé-al_ ﬁaa brown mottled |
RERpAge nated et g5 fee. 72 "&.; grey,.damp, low to medium plasticity (Residual soil).
.Bf : :,l/ , I
I.i/
9= : . P - ¢
" sss g | h ;
11= X BOTTOM OF TEST PIT
Project No.: 97100243 Test Pit Log: - TP -5
Surface Elevation: 270 feet (Approx.) = % New Medical Office Building Complex
Date of Test Pit: - November 21, 1997 . Corvallis, Oregon
L S e
3 = E| =
2 © glo| F w s :
£ a = w o n -
Comments o E s | 8| = F E Soil and Rock Description
= : o 0 3|0 2 [3) n
/1/7'4’/ 6 mches of sod followed by medium stiff,:silty CLAY;
] Q;j/ brown, moist, low to medium plasncntyv, friable (Topsoil).
0.35 /) ' '
2- Gradés to stiff and .non-friable below about 2 feet.
3 S-6-1 0.6
i
ar j " F——] Extremely. weak {(RO) to weak (T’n_ )_SIT.T'sﬁ'c')r\TE'gre}/ """
: s-6-2 BB |- " stained brown and black; moderately weathered, very close
»6' — 1o close ;mmed (Spencer Formatlon)
: Atk excavated relatively easily. - 7| 5.3 ; S Grades to slightly Weathered below about 7 feet.
with'a trackhoe. ) g 1. B
No ground water infiltration noted. .. B — _ - BOTTON OF TEST PIT
10—
1.1-
Project No.:- 97100243 ‘ ' Test Pit Log: TP -6
Surface Elevation: - 262 feet (Approx;) A - New Medical Office Building Complex
Date of Test Pit: 'November 21, 1997 ' o Corvallis, Oregon




S
i . |32
Sz |glal | s
- T ] w
Comments g E B8] 5 b Soil and Rock Description
: [=) %) S|o = [3)
£ ; 3 inches of sod followed by medrum stiff, silty CLAY with
e ‘ trace small roots; dark brown, moist, low to medium
S-7-1- plasticity (Topsaoil). .
0.38 :
2- ________________________________
S-7-2 = ] Extremely weak (RO) to weak (R1) SILTSTONE; brown
3~ - — — mottled grey and black, highly weathered (upper 9 inches)
= — —{to moderately weathered, very close jointed (Spencer
4- - — —.Formation).
5- ]
6= :_:—: Becomes fresh, close jointed and color grades to tan
7 S-7-3 |——_——{ mottled brown and black below about 6 feet.
Rock excavated with moderate . iy '
effort using a trackhoe. 8- : ey
No. ground water infiltration nnted. 6 BOTTOM OF TEST PIT
10—
o
Project No.: 97100243 Test Pit Log: TP -7
- Surface Elevation: 274 feet (Approx.) New Medical Office ‘Building Complex
Date of Test Pit: . November 21, 1997 Corvallis, Oregon
s
] A2 2
g * =3 G
. 2 5 glaf g g
Comments s E gl2| s = E Soil and Rock Description -
o a Slo| = o n ‘ .
‘ g ) | [] 3 inches of sod followed by medium stiff, clayey SILT with’
W M some small roots; brown moist, low to medium plasticity
1- S-8-1 FHHM (Topsorl) .
0.5 T -(‘
2 L1 Extremely weak (RO) SILTSTONE; tan mottled brown and
== ] black, slightly to. moderately weathered, very close to close
3- 5.8-2 I jointed (Spencer Formation).
4- | [— ]
S-8-3 e T
5- = = Becomes very weak (R1) and slightly weathered below 5
——— -] feet.
6- -
. Y 7 e
| Moderate to hard digging below —
bout 7 feet. g | S84 r Iglag
.No ground water infiltration noted. — BOTTOM OE TESTPIT
9- . .
10—
-

Project No.:
Surface Elevation:

Date of Test Pit:

97100243

November 21,

265 feet (Approx.)
1997




Date of Test Pit:

Surface Elevation:

November 21, 1997

Corvallis, Oregon

- S| o
8 E| 2.
Comments S E S|8 5. | & Soil and Rock Description
= %] 2| O 2 Q ; . ' 4 S
) - : ‘4-inches of sod followed by medium stiff, silty CLAY with
1- some small roots; dark brown, moist, low to medium
7 plastlcnty (Topsoﬂ)
2| s 0.4
e 1 . <= (76 L L T T R I oL S N R e TN B
) $-9-2 0.6 Stlff clayey SILT grey mottled ‘brown, moist, low 1
4- S-9-3 - lPIESEIEITX,_bEC_Oﬂ_’)ES very stiff below '3 feet (Residual soil). _.'
; : —| Very weak (R1) SILTSTONE; tan mottled brown, slightly
| Moderate digging effort required 5- ~ g;it:ceéf?:oynf;r;'gﬁse joirited, joints are iron-stained
tl‘isov:ozlr)\zu\:v:tef:?r:.filtration noted 6- - Hre :_:_: Becomes weak {R2] below 5.5 feet.
j et ‘ e ‘ BOTTOM OF TEST PIT
7- e '
8_
9-
10-
1
Project No.: 97100243 Test Pit Log: TP -9
Surface Elevation: 275 feet (Approx.) New Medical Office Building Complex
Date of Test Pit: November 21, 1997 Corvallis, Oregon
- A
&i ; 5 ‘g E w °
! S 3 'ﬁ v S wn a . S
Comments = E I L E: Soil and Rock Descnptlon
Q @ 38 = o @
‘ AL 3 lnches of sod followed by medlum stiff, clayey SILT; dark
1= ; ‘L L brown, moist; low 10 medium.plasticity (Topsoﬂ)
S-10-1 LT .
e : 0.35 L1}
: ) 1 S_tl?f_cTe&e:/ —Sl_l-_T— Brav:/n_ Fnc;ls_t _Io—vv—pTagtE:lt—y-(R_es_ld_ugl S
3+ $-10-2 0.6 LT so:l) )
: ., ,’,If, Color grades to brown mottled grey.and becomes very stiff
4- HRAY : below 3.5 feet.
5- 11
6 [ ——_[-Extremely et {RO) t6 very weak (R1) SILTSTONE; ~ ~ ~ 7]
. : T = - _1-grey-brown, mottled, iron-stained, decomposed to'
No ground water:infiltration noted. \moderately weathered (Spencer Formation). - /]
- BOTTOM OF TEST PIT
8-
9_
10—
A11-
-Project No.: 97100243 Test Pit Log: TP-10
268 feet (Approx.) New Medical Office Building Complex




3 |2 2
&{ ; 5 ’% | e w °
= = = » H 7} o ¥ P
Comments ES E Slel s Lo E Soil and Rock Description
: =) 7] Sl B E g [ .
- °47T Loose, silty GRAVEL; brown mottled grey, maoist, fine to
12 0 J 4 medium, rounded gravels. .Some residual soil {Fill).
© L ‘
| 2= : | [d{] Medium stiff, clayey SILT with some roots; dark brown
S-11-1 ¥ | 0.35 4L moist, low plasticity, becomes stiff below about 3 feet
3- ’ LM L (Topsoil).
S-11-2 A A
£ 0.6 S
5 A THHT Stiff, clayey SILT; grey-brown, mottied, moist, low |
41174 plasticity, some fragments of highly weathered rock
‘MM (Residual soil).
6- LT
P : - — Very weak (R1) S_IET‘_S'ITO—NE : grey stained brown, very ]
: ~_— — close to close joints (Spencer Formation).
8- ]
: o- [ — :
No ground water infiltration noted. . _ : BOTTOM OF TESTPIT
11z
Project No.: 97100243 , Test Pit Log: TP-11
Surface Elevation: 280 feet (Approx.) T ‘New Medical Office Building Complex
Date of Test Pit::  November 21, 1997 Corvallis, Oregon
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s | Foundation Engineering, Inc.



Foundation Engineering, Inc.
Medical Office Building Complex
Good Samaritan Hospital
Project 97100243

Table 1. Natural Water C'ontenf and Atterberg Limits

Sample Sample - Natural Water A : .- USCs: -
Number Depth (feet) ~Content (percen'g) BT PL. Pl | Classification
S-1-1 2.0 28.7 |

S-1-2 3.5 ' 31.5

S-2-1 7.5 29.2

S-3-2 35 27.9

S-4-1 65 . 23.4

S-4-2 10.0 307

S-5-1 - ¢ : 33.4 41 | .14 27 - 'ML
S-5-3 10.0 . 27.8 |

S-6-1 3.0 23.8 32 | 11 21 CL
S-7-1 15 31.1

S-8-1 1.5 27.8

S-9-1 2.0 30.4

S-10-1 15 . 245

S-11-2 30 28.4
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- 80 : ; ‘ - : ;
15 20 . 25 .30 35 40 45
' V Water content, % ,
Test specification: ASTM D 698-91 ‘Method A, Standard
Elev/ | Cfloss1_f|cot|oh e , Nat. Sp'.G.A LL P % > | % <
Depth | o.uscs o) AASHTO Moist. |- 1 No.4 |No.200
P = & adf o Lo {27.9 %] =<2 — -— | 0% vy
TEST RESULTS:. * "o " o0 | MATERIAL DESCRIPTION
Max imum dry density = 92.0 pef : Brown silt.
Opti.mur‘nimois'tgre = 27.0%
Project No.: 97100243 : | -Remarks:
Project: M.O.B. Compl,ex, G.S.H. , Samples. - B=1051
Location: Corvallis; Oregon :
Date: 12-03-1997
: MOISTURE-DENSITY RELATIONSHIP TEST
Foundation Engineering, Inc. "Fig. No. 1a




BEARING RATIO TEST ._'R‘EPORT‘

200 5 : ,
CBR ® 85%= 3.1
for 0.1 in. penetrdtion
180 4 ;
l
X =N
160 <> 3 /a"gF
o |
- 2
O
2 140 !
. =
8 1
E 120 R
o
+ I
» 0 ; !
w100 80 84 88 92 96 100
L Molded density, pcf’
c
Z
=. 80 '
ot | /
o ,
o 1.6
o 60 = //
= &, ,
dt_) 1.2 /
40 - . /
' g 0.8 - :
& /
20 0.4 s
]
0 - 0
o 0.1 0.2 0.3 0.4 0.5 o 24 48 72 96
Penetration, in. Elapsed time, hrs.
Mol ded Soaked CBR, (%) Lin. |Pen. | Swell
Dens. | % max moist Dens. % max moist o.1" | 0.2" |cCor.|sSur.| =
1@ 82.2 89.3 | 26.8% 82.0 89.1 32.7% - 2.6 2.3 0 20 |- 0.2
24a 88.8 96.5 26.9% | 88.6 86.3 29.6% 3.1 3.8 e} 20 0.2
sm| 91.9- | 99.9 | 26.9% | 90.2 | ¢8.0 | 28.3% | 2.4 3.4 [0.010] 20 | 1.9
3 = . P 3 .
MATERIAL DESCRIPTION uspy | Mexs GpE LL | PI
dens w.C. -
Brown silt. - 92.0° | 27.9 | ——— | ——=
“_gixhx .
Project No: 97100243 == &D@E‘C}\\/Remorks‘
Project: M.O.B. Complex, G.S.H \&
Location: Corvallis, Oregén
Date:. 12-14-1997
‘ BEARING RATIO TEST REPORT.
Foundation Engineering, .







