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Mr. Terry Pernsteiner
Pernsteiner & Associates
11022 Tanglewood Lane North
Champlin, MN 55316

Re: Geotechnical Evaluation
Proposed Keystone of Medina Residential Development
North of Medirna Road and Hunter Drive
Medina, Minnesota

Dear Mr, Pernsteiner;

We have completed the geotechnical evaluation for the proposed Keystone of Medina residential
development in Medina, Minnesota. The purpose of the geotechnical evaluation was to assist you and
your design team in evaluating the soif and groundwater conditions for design of the proposed
development. The evaluation was completed in general accordance with our Proposal for Geotechnical
Bvaluation, dated March {4, 2007.

Please refer to the aitached report {or a detailed sununary of our analyses and recommendations. 1f we
can provide additional assistance or obhservation and testing services during construction, please contact
Josh Kirk at 952.995.2222 or Greg Bialon at 952,995.2380.

Sincerely,

BRAUN INTERTEC CORPORATION

o4

thua L. Kirk, PE
Staff Engineer

Gregory B&R§E
Associate-Scnior Enginecr

Attachmenl:
Geotechnical Evaluation Report

GeoRpt-Keystone of Medina
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A. Introduction

AL, Project

Pernsteiner & Associates is proposing to construct a residential development in Medina, Minnesota.
The property is located just north of the infersection of Medina Road and Hunter Drive. The proposed
development includes single-family and multi-family homes with associated roadways and utilities.

As part of the proposcd project, Pemnsteiner & Associates has contracted Braun Intertec to perform soil
borings and a geotechnical evalualion for the proposed residential development.

A.2.  Purpose

The purpose of the geotechnical evaluation is to assist Pernsteiner & Associates, and their design team, in
evaluating the subsurface soil and groundwater conditions with regard to site grading and construction of
the residential development,

A3, Scope

The following scope of geotechnical services was established in our Proposal for Geotechnical
Evaluation, dated March 14, 2007,

«  Coordinating the locating of underground ufilities near the boring locations

»  Selecting and stalng the boring locations

«  Conducting 14 penetration test borings to a nominal depth of 15 1o 20 feet below grade

+  Refurning the samples to our laboratory for visual classification and logging by a geolechnical
engineer

+  Conducting limited laboratory tests on selected soil samples

»  Submitting a geotechnical evaluation report containing logs of the borings, our analysis of the
field and taboratory tests, and recommendations for site grading, compaction specifications,
allowable soil-bearing capacity for foundation design, and pavement design parameters

As part of our original scope, 14 borings were proposed. Duc to site constraints, we were only able (o
complete 13 of the borings (Boring ST-7 was not performed).

A4,  Documents Provided

Sallue-Bergquist, Inc. (Sathre) provided us with a preliminary plan of the proposed development. The
plan showed the propoesed locations for house pads, ponds, and roadways.
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A5, Site Conditions

The proposed project site is currently in use as a farmstead. A house and several barh structures are
present in the central portion of the site. Numerous wetlands, varying in size are also present throughout
the site. A large wetland is present on the south end of the site, with approximately 12 smaller wetlands
present throughout the remainder of the site. A heavily wooded area is present in the cast-central portion
of the site, with the remaining land primarity being open.

A.6. Locations and Elevations

For the project, we completed 13 soil borings denoted as ST-1 to ST-14. As part of our original scope,

we proposed to conduct 14 borings. However, site constraints did not allow us to drill Boring ST-7.

Braun Intertec selected and staked the boring locations. Braun Intertec also obtained the ground surface
elevations at the boring locations through the use of GPS technology through the use of the state of
Minnesota’s permanent GPS base station network. The elevations and locations should be considered
approximate, especially for Borings ST-9 and ST-10, which were performed in or near wooded areas. The
attached Soil Boring Locatior: Sketch shows the approximate boring locations.

B. Results

B.1.  Soil Boring Logs

Leg of Bering sheets indicating the depths and identifications of the various soil strala, penetration
resistances, laboratory test resulis, and groundwater observations are attached. The strata changes were
inferred from the changes in the penetration test samples and auger cuttings. The depths shown as
changes between the strata are only approximate. The changes are likely transitions and the depths

of the changes vary between the borings.

Geologic origins presented for each stratum on the Log of Boring sheets are based on the soil types,
blows per foot, and available common knowledge of the depositional history of the site. Because of the
complex glacial and post-glacial depositional environments, geologic origins can be difficult to ascertain.
A delatled investigation of the geologic history of the site was not performed,

B.2.  Soils
The soils cacountered by the soif borings generally encountered about | 1/2 1o 4 feet of clayey topsoll at

the surface. Below the topseil, the borings generally encountered glacial till solls consisting of silty sand,
clayey sand, sandy lean clay, and iean clay o the termination depths of the borings. Roring ST-]
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encountered a fat clay layer from about 1 1/2 to 7 feet. The silty sand was encountered in thin, shallow
layers in Borings S1-2, 5T-4, and ST-5, and a larger, deeper layer at Boring §T-12. A sofi layer of
clayey sand was encountered at Boring ST-3 at a depth of 4 feet below the surface.

The penetration resistances in the silty sand soils ranged from 5 to 13 blows per foot (BPF), indicating
loose to medium densc consistencies. The penctration resistances in the clayey sand, sandy lean clay,
lean clay, and {at clay soils ranged from 2 to 23 BPF, indicating sofl to very stiff consistencies. The
majorily of the clayey soils were in a medium fo rather stiff condition.

B.3. Groundwater

Groundwater was observed in Borings ST-1, ST-3, ST-4, ST-5, $T-8, and ST-12 while drilling at depths
ranging from 5 1o 12 1/2 feet, which corresponds to elevations ranging from 996 1/2 to 1004. After the
auger was withdrawn from the boreholes, water was observed at depths ranging from about 4 to 12 1/2
feet. The groundwater encountered appears to be associated with perched groundwater, or water trapped
in scams of granular soils. Annual and seascnal variations in water levels should be anticipated.

B.4. Laboratory Tests

Laboratory tests were completed on selected soil samples in accordance with ASTM procedures. The test
results can be found on the Log of Boring sheets opposite the soil samplc tested. The laboratory fests
performed during this evaluation included hand penetrometer, moisture content, percent passing the
number 200 sieve, and Atterberg Limil tesis.

Moisture content tests were completed on 19 selected samples. The resulis of the tesis showed that the
moisture content of the clays tested generally ranged from 13 to 40 percent, and the siity sand ranged from
22 10 25 percent, indicating these soils are generally at or above their optimum moisture content. These
soils will likely need to be dried if they are used as engineercd fill.

A number of selected samples were washed through a 200 sieve. The results indicaled 24 (o 29 percent

fine by weight passing a 200 sicve, classifying the soils as silty sand.

An Atterberg Limits test was performed on a selected clay sample. The test found the soils to have a
liquid limit of 50, and a plasticity index of 26, classifying the soil as a fat clay.

Hand pentrometer tests were completed on selected soil sampies fo estimate the soils unconfined
compressive strenglh. The estimated unconfined compressive strength ranged from one-quarter (o three

ton per square foot (tsf).




Pernsteiner & Associates
Project BL-07-01086
March 30, 2007

Page 4

C.  Analyses and Recommendations

C.1. Consiruction

We understand the proposcd construction will likely include wood-framed single-family and multi-family
homes with associated streets and underground utilities. We anticipate wall and column loads wili be
relatively Light. For this report, we have assumed wall loads will be less than 3 kips (3,000 pounds} per
lingar foot and colurn loads will be less than 75 kips.

C.2. Discussion

Based on the resulls of the borings, the site is generally suitable for the proposed construction. However,
some fat clays, soft clays, and wet soils were encountered. The wet soils will need to be dried if they are
to be used as engineered [ill. We recommend the site gracin g take place in the summer months (May
through September) where conditions are more conducive to drying of these soils.

It is our opinion the proposed houses can be supported on spread footing foundations bearing in medium
to stiff, naturally deposited clayey soils, or properly compacted structural fill. Care should be taken 1o
avoid disturbance of the soils in the bottom of the excavations. If the clays become disturbed, they could
potentially lose -strength. We recommend using a backhoe with a smooth-edged bucket. The condition of
the soils in the bottom of the excavations should be evaluated by a geotechnical engincer or engineering
assistant.

It appears that shallow groundwater is present in some areas of the site. We recommend the site pian be
constructed to altow a three-foot separation between any basement slabs and a static groundwater table.
Piezometers or temporary water level indicators can be used to investigate the static groundwater
elevations. Typically, groundwater levels are generally indicated by a gray color in the soils,

When designing the site layout, it is possible that underground utilities such as storm sewer pipe are
designed to be constructed along a lot line between thé buildings. In these cases, the buildings and
attached structures should not be built on or over any part of the trench backfill or near to the trench
where [ooling stresses will be carried by the backfill. The footing stresses generally extend down and
away from the edge of the footings at a 45-degree angle (1H:1V slope). If it is necessary to construct
utilities between lots, additional analysis and recommendations should be completed.
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C.3.  Building Pad Preparation
(C.3.a. Excavation
The proposed house pad areas should be stripped and cleared of vegetation, topsoeil, fat clay, and soft

clay. The foundations can then be supported directly on the natural soils or properly compacted structural
fill. Table 1 lists the recommended excavation depths at the boring locations. Excavation depths between
borings will vary and could be deeper. Tt is typical to excavate about one foot deeper than the
recommended deptiis to ciean out the bottom of the excavation.

Table 1. Recommended Excavation Depths

Approximate Recemmended Approximate
Surface Depth of Approximate Groundwater
~_Boring Elevation Excavation Bottom Elevation Elevation
ST-1 | .. 10094 7 1002 172 997
| B8T-2 998.0 4 994 N/A
- STA3 1005.6 7 998 1/2 1006 172
ST-4 _ 1009.9 -4 1005 172 1004
ST-5 1005.5 2 1003 1/2 996 1/2
ST-6 10093 2 N 1007  N/A
ST-8 1008.8 7 1001 172 899
ST-9 _ 1010 iz 1008 1/2 N/A
CST0 |07 L1/2106* 1001101005 12% | N/A
ST-11 10083 | 2 1006 NA
| S8T-12 1008.2 - liz 1007 a97
- 5T-13 1002.3 ‘ 6 996 IN/A
ST-14 1003.2 P2 1001 172 N/A

*We recommend this area be finthey evaluated with Test Pits

I{ the excavations to remove unsuitable soils within (he building pad areas extends below design footing
elevation, we recommend the excavation bottoms be extended laterally beyond the edges of the proposed
footings a minimum of | foot for cach vertical foot below the footing at that location (i.e., 1:1 lateral
oversizing). 'this oversizing is necessary for the lateral distribution of the footing loads through the

fill sequence,

C.3.b. Fill

Fill and backfill required to bring the site 1o grade should be placed in thin ifls not exceeding 6 to

12 inches and be compacted to a minimum of 95 percent of the maximum dry density based on the
standard Proctor test (ASTM 1D 698). The clayey fill shonld be placed al a moisture content no more than
3 percentage points above and one percenfage poinl below the soil’s optimum moisture content. 3 fill
depths exceed 10 feet, the minimum compaction should be increased to 98 percent. 1f fill depths exceed

10 feet, a construction delay may also be needed. This should be evaluated on a case-by-case basis,
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The on-site topsoil and fat clay is not suitable for use as fill or backfill within the building footprints and
oversize areas. The naturally deposited on-site soils below the topsoil and (il are generally acceptable for
use as fill. 1f the soils are significantly above their optimum moisture content, they may need to be dried
prior to use. Converscly, if dry clayey soils are encountered, they may not be useable as engineered fill
unless they are moisture conditioned. Dry soils may be encountered in the wooded areas.

If groundwater is present in the bottom of the excavations, we recommend controlling the groundwater
through the use of sump pumps or other measures. Granular fiil can then be placed and compacted to a
height of 2 to 3 feet above controlled water levels. The fill should consist of a clean sand with less than
50 percent passing the number 40 sieve and less than 10 percent passing the munber 200 sieve. After the
sand fil has been placed, a less select mineral soil may be used to establish subgrade elevations.

Care should be taken when filling over existing slopes that are steeper than SH:1V (horizontal to vertical).
We recommend benches be excavated inte the natura)l soils of existing slopes that are steeper than SH:1V
prior to placement. The “stair step”-shaped benches are recommended to key the fill into existing slopes
and reduce the risk of fill instability. Benches should be a minimum of 10 feet wide. Once the benches
are cut, the near-surface soils should have sufficiently disrupted any sand lenses, which could WeeED

maoisture out onto the slope face.
C.4.  Foundation Design

C.4.a. Bearing Capacity

Based on the soil boring results and performance of the above-described soil correction procedures, it is
our opinion the natural soils or engineered fill should be suitable for support of the proposed houses using
a typical spread footing foundation sized for an allowable soil bearing pressure of up to 2,000 pounds per
square fool. We recommend that stiip footings be at least 16 inches wide and that column pads be at least
2 172 by 2 172 feet. This loading should provide a theoretical factor of salety of greater than 3 against
localized shearing or base failure of the spread footings.

C.d.b. Footing Depths

Perimeter footings in heated building arcas should be founded a minimum of 42 inches below the nearest
exterior grade for frost protection. Footings in unheated buiiding or detached garage areas should be
founded a minimum of 60 inches below the nearest exterior grade for frost protection. (Attached and
tuck-under garages are generally considered heated structures. )

Cide. Seftlement

It is our opinion that total and differential settlements based on these loadings shouid not exceed 1 inch
and 1/2 inch, respectively. In deep fill arcas, settiements over | inch can oceur. These deep fill areas may
require a construction delay.
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C.5. Floor Slabs

C.5.a. Subgrade

Afler the building pad preparation has been complefed, we anticipate the floor subgrade will be natural
clayey soils or compacted fill. Backfill in footing and mechanical trenches should be compacted to a
minimum of 95 percent of the standard Proctor maxiraum dry density.

C.5.h. Vapor Barrier

Excess transmission of water vapor could cause floor dampness, certain types of floor bonding agents to
separate, or mold to form under floor coverings. We recommend placing a vapor retarder or barrier below
the floor if coverings or coatings less permeable than concrete will be used, or if meisture is a concem.

Current industry recomsnendations are to place the vapor retarder or barrier divectly below the concrete.
It is then desirable to take precautions against shrinkage and curling of the floor slab. Industry practice
has been 1o allow burying the vapor retarder or barrier below a layer of sand to reduce curling and
shrinkage of the concrete, but this practice often traps water between the slabs and the vapor retarder or
barrier, causing problems after a period of months. In any case, we recommend consulting with floor
covering manufacturers regarding the appropriate type, use and installation of a vapor refarder or barrier
(o preserve warranty assurances.

To reduce shrinkage and curling processes associated with placing concrete directly on the vapor retarder

or barrier, we recommend:

o« using the largest possible maximum aggregate size and/or coarse aggregate,

« using the Jowest practical slump,

+ using the lowest necessary cement content to reduce top-to-botfom moisture differentials,
« carcfully curing the concrete,

« oplimizing the spacing of control joinis, and

« cutling control joints as soon as practical.

We recommend that the vapor barrier be inspected immediately before the concrete is placed to identify

and patch holes or other potential paths for moisture vapor migration.
C.6.  Drainage Considerations and Below Grade Walls
C.6.a. Seepage Control

The basements will be surrounded by mostly clayey soils. 1f water percolates down alongside the walls, it
may become perched and then enter the baserment (hrough shrinkage cracks in the concrete or masonry
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block. Collecting runoff and discharging it well away from the foundations and sloping the ground
surface down and away from the basement walls are two common methods of reducing infiltration.

As a precaution against basement seepage, we reconunend installing a perimeter foundation drain system.
One possible system could include a perforated pipe with an invert within 2 inches of bottem-of-footing
elevation. Collected seepage should be routed to a sump and then drained by a pump or gravity to a storm

sewer or low area on the site.

The seepage control system should include permeable material against the basement wall, such as a
synthetic wall drainage system or at least 2 feet {horizontal) of permeable sandy gravel or sand back{ill.
The sandy gravel or sand backfill should have less than 50 percent passing the number 40 sieve and less
than 5 percent passing the number 200 sieve. Where the sandy gravel or sand backfill exiends outside the

footprint of the building, it should be capped by a slab, pavemnent or at least 1 foot of clay or clayey topsoil.

We also recommond that a drainage collection system be installed below the lowest (loor grade. The
system could include drainage pipe and coarse gravel or clean sand. Collected water could then be routed
to a sump where i can be removed from the structure.

C.0.b. Lateral Earth Pressure

Backfill against the basement walls should be compacted to a minimum of 90 percent of the standard
Proctor maximum dry density. Beneath steps, slabs and pavements, it shouid be compacted to a minimum
of 95 percent. The basement walls should be waterproofed and braced prior to backfilling.

if imported sandy gravel or sand is used as backfill against the wall, a lateral earth pressure of 45 psf per
foot of depth should be used (o design the basement wall. To use this design, the sand backfill must
extend upward and cuiward from the bottom of the footing at a 30-degree angle from verical. For an
8-foot wall, the horizontal thickness of sand fill must be a minimum of 4 feef at the top of the wall. 1f en-
site clayey soil is used as backfill against a synthetic wall drainage system or granular chimney drainage
layer, we recomimend using a lateral earth pressure of 65 psf per foot of depth for designing the wall,

C.7. Pavement Arcas

C.7.a. Subgrade Preparation

We recommend the vegetation, topsoil and soft clays be excavated from the pavement areas. In areas
requining engineered fill to establish pavement grades, the excavation should be oversized at least 1 foot
beyond the outside cdge of the curb and gutter for each foot of fill placed below the curb and gutter.

The engineered fill placed in paved areas should be compacted Lo at least 95 percent of the standard
Proctor density to within 3 feet of subgrade and 100 percent within the upper 3 feet. We recommend the
moisture contents of the engincered fill soils be within 3 percentage points of the optimum moisture
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content to within 3 feet of subgrade and no greater than 1 percentage point over the soils' opiimum

moisture content in the upper 3 feet.

C.7.b. Proofroll

Prior to placement of the pavement section, we recommend the pavement subgrade be proofrolled with a
loaded tandem truck to detect unstable areas. Unstable areas should be subcut and replaced with a drier,
compactible soil or dried and recompacted,

C7.e. R-Value

Based on the borings, it appears the subgrade soils will consist mainly of clayey soils. These sotls
generally have Hveem stabilometer R-values ranging from 6 to 20. For pavement design, we recommend
an assumed R-value of 10.

C.8.  Utilities

The soils at typical utility invert elevations appear generally suitable for pipe support. In most areas of
the site, we do not anticipate that groundwater will adversely affect utility line excavation and installation.
Duc to the impermeable nature of the soils and since groundwater levels fluctuate with seasonal
precipifation rates, on-site observations should be made during construction. If waterbearing lenses or
layers of sand are encountered, provisions should be made to remove the water with sump pumps. If soft
soils are encountered at the utility inverl elevations, the soils may be subcut and additional two feet and

replaced with rock fo provide a stable subgrade for the utility pipes and structures.

Clayey soils are usually moderately corrosive to metal pipe. We recommend using non-coriosive pipe or
provide a corrosion prolection system for the underground utilities,

The atility trenches should be backfilled in thin, compacted lifts to the specificaiions deseribed in
Section C.7.

C.9.  Additional Investigation and Testing During Construction

Prior te starting grading, we recommend 2 series of test pits be excavated to further evaluate the

subsurface soil and groundwaler conditions.

We recommend a geolechnical engineer or representative be on site during the site grading. At that time,
the suitability of the subsurface soiis for support of fill and foundation loads can be {urther evainated.

Excavation depths and provided oversizing can also be documented.

Compaction lests should be taken during the site-grading operation, utthty trench backfilling within the
roadway areas, utility trench backfilling near house pad areas and house foundation walt backfil]
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operations, In general, compaction tests should be taken after about 2 feet of fill hag been placed in the
excavations and then at about 2-foot vertical intervals thereafter.

In roadway subcuf areas, we recommend a proofroll be performed before placement of the aggregate base,
The proofroll should be performed by observing the behavior of the subgrade soils when subjected (o the
wheel loads of a fully loaded, tandem-axle end dump. The proofroi! should be observed by a

geotechnical engineer.
C.10. Cold Weather

[f site grading and construction is anticipated during cotd weather, we reconimend that good winter
construction practices be observed. All snow and ice should be removed from cut and fill areas prior to
additional grading. No fill should be placed on soils which have frozen or contain frozen material. No
frozen soils should be used as fill,

Concrete delivered to the site should meet the temperature requirements of ASTM C 94. Concrete should
not be placed upon frozen soils or soils which contain frozen material. Concrete should be protected from
freezing until the necessary strength is attained. Frost should not be permitted to penetrate below footings
bearing on frost-susceptible soil since such freezing could heave and crack the footings and/or foundation

walls,

D. Procedures

D.1,  Drilling and Sampling

We performed the penetration test borings on March 19 and 20, 2007, with an auger drill equipped with a
3 1/4-inch inside-diameter hollow-sten: auger mounted on an off road drill rig. Sampling for the borings
was conducted in general accordance with ASTM 1D 1586, “Penetration Test and Split-Barrel Sampling of
Soils.” Using this method, the borehole was advanced with the hollow-stem auger (o the desired test
depth. A 140-pound automatic hammer falling 30 inches was then used (o drive the standard 2-inch split-
barrel sampler a total penetration of | 1/2 feet below the tip of the hollow-stem auger. The blows for the
last foot of penetration were recorded and are an index of soil strength characteristics, A representative
portion of each sampic was then scaled in a glass jar capped with a lid.

D.2.  Soil Classification

Qur dril] crew chief visually and manuaily classified soils encountered in the borings in general
accordance with ASTM D 2488, “Description and Identification of Soils {Visual-Manual Procedure).”
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A summary of the ASTM classification system is attached. All samples were then refurned to our
laboratery for review of the field classifications by a geotechnical engineer. Representative samples
will remain in our office for a period of 30 days to be available for your examination.

D.3.  Groundwater Observations

Immediately after taking the final samples in the bottoms of the borings, the holes were probed through
the hollow-stem auger to check for the presence of groundwater. After the auger had been withdrawn
from the boreholes, the depth to water or soil cave-in was recorded. The boreholes were then

immediately backfilled.

| DR General Conditions

£.1. Basis of Recommendations

The aralyses and recommendations submitted in this report are based upon the data obfained froim the soil
horings performed at the locations indicated on the attached sketch, Often, variations occur between
these borings, the nature and extent of which do not become evideni untif additional exploration or
construction is conducted. A reevaluation of the reconmendations in this report should be made after
performing on-site observations during construction to note the characteristics of any variations, The
variations may result in additonal grading costs, and if is suggested thal a contingency be provided for

this purpose.

It is recommended that we be retained to perform the observation and testing program for the site
preparation, utility installation, and street construction phases of this project. This will aliow correlation
of the soil conditions encountered during construction to the soil borings, and will provide continuity of

professional responsibility.
2.2, Review of Design

This report s based on the preliminary design of the proposed residential development as related 10 us Tor
preparation of this report. It is recormmended that we be retained to review the geotechnical aspects of the
designs and specifications. With (he review, we will evaluate whether any changes in design have
affected the validity of the recommendations, and whether our recominendations have been cerrectly

mnterpreted and implemented 1n the design and specifications,
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E.3. Groundwater Fluctuations

We made water-level observations in the borings at the times and under the conditions stated on the
boring logs. These data were interpreted in the text of this report. The period of observation was
relatively short, and fluctuations in the groundwater level may oceur due to rainfall, flooding, irrigation,
spring thaw, drainage, and other seasonal and annual factors not evident at the time the observations were
made. Design drawings and specifications, and construction planning should recognize the possibility of
fluctuations.

E.4.  Use of Report

This report is for the cxclusive use of Pernsteiner & Associates and their design team to use to design the
proposed residential development and prepare construction documents. In the absence of our written
approval, we make no representation and assume no responsibility 1o other parties regarding this report.
The data, analyses, and reconumendations may not be appropriate for other structures or purposes. We
recommend that partics contemplating other structures or purposes contact us.

E.5.  Level of Care
In performing its services, Braun Intertec used that degree of care and skill ordinarily exercised under

simitar circumstances by reputable members of its profession currently practicing in the same locality,
No warranty, express or implied, is made,

GeoRpl-Keystone of Medina




Appendix




BRAUN

INTERTEC

LOG OF BORING

Braun Project BL-07-01086 BORING: ST-1
GEOT I!’(‘HNIC/?L EVALUATION LOCATION: See attached sketch.
Keystone of Medina
Hunter Drive and Medina Road
Medina, Minnesota
DRILLER:  Malthew Takada METHOD: 3 144" HSA Autohammer DATIL 3/19/07 SCALE;: 1" =g
Glev, | Depth
feet feet ASTM Description of Matcrials BPFWLIMC| gp Tests or Notes
1009.4 0.0 Symbol (ASTM D2488 or 1D2487) Y% | (st
ClL LEAN CLAY with SAND, black, wet. Benchmark: Surlace
. (Topsoil) elevations were
1607.9 L5 / : _ obtained by a GPS.
Cl¥ FAT CLAY, light brown, wet, rather soft. 4
% (Glacial Till) 4 1/4
% - 5 390 1 |P1=126
/ LL =350
®_1002.4 1.6 /
§ CL / SANDY LEAN CLAY, with a trace of Gravel, brown S | 3/4
=1 and gray (o 15 feet then gray, wel, rather soft to vather [
= stiff,
e (Gilacial Till)
[}
F . M2 2
5 i
g'__
8| A v,
5 1
"G £ An open triangle in
2 the water level
=t (WL) colummn
5 - indicales the depth
| e N N I — - 2001 latwhich
= - groundwater was
2 observed while
k= drilling.
= - Groundwater Jevels
a fluctuate.
.
4
i 7 ]
098891 2035 -
END OF BORING,
Waier observed at 12 1/2 feet with 12 172 foot of -
N holiow-stem auger in the ground.
5 Waler observed at 12 feet with a cave-in depth of 17 fect
2 immediately afler withdrawing the auger,
& Roring immediately backfitied. -
gl
Z
5
ol
g
-t I
&}:{
=
]
BL-07-01086 Braun lnteriee Corporation ST1 pape ol




BRAUN" LOG OF BORING
INTERTEC

Braun Project BL-07-01086 BORING: ST-2
GEOTECHNICAL EVALUATION LOCATION: See attached sketel,

Keystone of Medina
Hunter Drive and Medina Road
Medina, Minnesota

DRILLER:  Matthew Takada METHOD: 3 1/4” HSA Autohanuner DATE: 3719407 SCALE: "=4
Eley. | Depth . '
feet feet ASTM Description of Materials BEF WL MC| qp Tests or Notes
998.0 0.01 Symbol (ASTM D2488 or D2487} % | tsf
CL LEAN CLAY with SAND, dark brown, wet,
- (Topsoil) .
With a trace of Roots at 2 feet, M 10
994.0 4.0 7
SM | SILTY SAND, fine- to medium-grained, with a trace of
e -] | Gravel, gray, wel, loose, - o
P 6.0 I , (Glacial Tiil) e
5 CL / SANDY LEAN CLAY, with a trace of Gravel, brown to
. 12 feel then gray, wel, medium to rather sti{f. 4
s (Glacial TN 9 2
s ™
o
[
Q - .
8 |
] — Mo 13/4
3 A
8 ,
8l | 8 | 174
g
ol -
g i
gl 8 P
o
o]
e l
gt
(Lj -
g
of
o
&
.............. . 9 Lil2
L Hi73]._ 283

END OF BORING. ‘ .

Water not observed with 19 feet of hollow-stem auger in
the ground.

306
I

3

Water ot observed to cave-in depth of 3 1/2 feet
immediately after withdrawing the auger.

Boring inmediately backfilled.

BRAUN BASIC LOG 0:986.GP) BRAUN SDT 373000

BL-07-01086 Braun fntertee Corporation ST-2 page o]




BRAUWRN" LOG OFBORING
INTERTEC

Braun Project BL-07-01086 BORING: ST-3 :
GEOTECHNICAL EVALUATION LOCATION: See altached sketch. '

Keystone of Medina
ITunter Drive and Medina Road ;
Medina, Minnesota

DRILLER:  Matthew Takada METIIOD: 3 14" HSA Autohamuner DATE: 3720407 SCALE: 1" = 4"
Elev. | Depth
feet feet ASTM Deseription of Materialg BPF (WL|MC{ gp Tests or Notes
1005.6 00| Symbol {ASTM D2488 or D2487) % | tsf
CL LEAN CLAY, black, moist.

- (Topsoil) - 3

1004.0 1.6 ‘
- CIL. SANDY LEAN CLAY, with Silty Sand lenses, pray, wet,

medium, 6 34

(Glacial Till) i

,_
=
=
=N
£
=

NG CLAYEY SAND, fine- to medium-grained, gray, wet, }
s0ft. 2 (Y13

(Glacial Ti1l) 0

998.6 7.0

CL SANDY LEAN CLAY, with a trace of Gravel, brown 8 i
and gray fo 12 feet then gray, wel, medium to rather stiff. 1)

{Glacial Tilly

DTN

..... M8 /2

iz 13/4

9 b2

.990.] 15.5

END OF BORING.

Water observed al § [zet with 5 feet of holiow-stem auger ..
in the ground.

(See Descriptive Temminelogy sheet for explanation of abbreviations)

Water observed at 4 feet with cave-in depth at § feet
immediately after withdrawing the auger.

Boring immediately backfilled,

BRAUN BASIC LOG 01086.67) BRAUN.GDT 330007 1366

BL-07-01086 Hraun Interiee Corporation ST-3 page toll



BRAUN"
INTERTEC

LOGOF BORING

Braun Project BL-07-01086

GEOTECHNICAL EVALUATION
Keystone of Medina
Hunter Drive and Medina Road
Medina, Minnesota

BORING:

ST-4

LOCATION: See altached skeich.

for explanation of abbreviations)

{See Descrintive Terminologv sheet

BRAUN BASIC LOG DI086 GPY BRAUN.GIYT V30007 1306

DRILLER:  Matthew Takada METHOD: 3 1/4" HSA Autohammmer DATE: 3/20/07 SCALE: 1"=4
Bev, | Depth X
fest feet ASTM Deseription of Materials BPF (WL MC| gp Tests or Notes
1009.9 0.01 Symbol {ASTM 2488 or D2487) Yo | tsf
CL LEAN CLAY, black, wet.
—— (Topsoil} -
1008.4 1.5 )
~ CL SANDY LEAN CLAY, with Silty Sand lenses, brown i
and gray, wet, rather sofl. 4 26
{Glacial Till) i
1005.9 4.0 / .
SM | SILTY SAND, fine- to medivm-grained, brown, wet, A
loose. P
{Glacial Tilly '
- ¥
_1062.9 7.0
CL SANDY LEAN CLAY, with a trace of Gravel, with 7 112
occasional Silty Sand lenses, brown and gray (o 12 feel  _¥
then gray, wet, medivm to rather stiff,
(Glacial Tith)
10 1 3/4
) X 8 | 1/4
,,,,,,,,, 3( 7 11/4
_X g i 1/4
28941 20.5 S
- END OF BORING. B
. Waler observed at 6 feet with 5 feel of hollow-stem auger .
in the ground.
Water observed at 7 1/2 [eel with a cave-in depth of |5
i feet immediately after withdrawing the auger.
Boring immediately back[ilied. -

B3L.-07-01086

Braun Intertee Corporation

ST-4 pageJoft




BRAUN"

INTERTEC

LOG OF BORING

GEOTECHNICAL EVALUATION
Keystone of Medina
Hunter Drive and Medina Road
Medina, Minnesota

Braun Project BL-07-01086 BORING:

ST-5

LOCATION: Sce attached sketch.

oy sheet for explanation of abbreviations}

(See Descriptive Terminolo

DRILLER:  Matthew Takada METHOD: 3 14" HSA Autohammer DATI: 319,07 SCALE: 1"=4
Elev. | Deplh ]
feet feel ASTM Deseripiion of Materials BPF WL MC} qp Tests or Noles
1665.5 0.0 Symbot {ASTM D2488 or D2487) % | tsf
ClL. SANDY LEAN CLAY, with a trace of Gravel, biack,
" wel, -
1003.7 1.8 (Topsoil)
- CL SANDY LEAN CLAY, with a trace of Gravel, gray, wel, H ¢ 31 | 374
medium,
{Giacial Tl Bl
| 1001.5 4.0
S SILTY SAND, fine- to medium-grained, with a trace ot
...... Gravel, with Lean Clay lenses, brown and gray, wel, __x 7 25 p200 = 30%
loose. )
- {Gilacial Till) .
_998.5 7.0
CL LEAN CLAY, with frequent Silt lenses, brown and gray, 7 1172
wel, medium to rather stiff, A AV
{Glacial Tiil)
i With waterbearing Poorly Graded Sand with Silt layerat |
- 9 feet. 11 1172
993.5 12.0 é
CL SANDY LEAN CLAY, with a trace of Gravel, brown to x 15 2172
2 14 feel then gray, wet, rather stiff to stiff,
(Glacial TilD
v
990,01 158

7

BRAUN BASIC LOG GORG.GPI BRAUN.GDT 33007 13.06

END GF BORING. :

Water observed al 9 feel with 9 feet of hollow-stem auger -
in the ground.

Water observed at 8 feel with a cave-in depth of & feet
immediately after withdrawing the auger.

Boring immediately backfijled,

BL-07-01086

Braun ntertee Corporation

ST-5 page tol




BRAUN"
INTERTEC

LOGOF BORING

Braun Project BL-07-01086 RORING: S8T-6
GEOTECHNICAL EVALUATION LOCATION: Scc attached skeich,
Keystone of Medina
Hunter Drive and Medina Road
Medina, Minnesota
DRILLER:  Matthew Takada METLIOD: 3 1/4" HSA Autohammer DATE: 3/19/017 SCALE: e g
Elev. | Depth )
feet feet ASTM Description of Materials BPY (WL MC| gp Tests or Notes
1009.3 0.0 | Symbol {ASTM D2488 or D2487) % | st
CL LEAN CLAY, black, wet,
.. (Topsoil) -
1007.7 1.6
- CL SANDY LEAN CLAY, brown, wet, stif,
(Glacial Tilf) i1 2172
1005.3 4.0
CL SANDY LEAN CLAY, with a trace of Gravel, brown
" and gray (o 12 feel then gray, wet, rather soft to rather M 5 24 41 172
stiff. 4
. (Glacial Tiil)
;3 Poorly Graded Sand lense at 6 feet.
i * 2< 7 13/4
- -
% — -y
g
] - i 12 I 3i4
5
=
ﬁ -
&
3 o 10
El
g :
£ 7
ob ENID OF BORING. -
§ Water not observed with 14 feet of hollow-stem auger in -
3 the ground.
[
g Water not observed to cave-in depth of 9 feet
i immediately afler withdrawing the auger. -
- Boring immediately backfilied. o
5k
G
z
] . -
3
[as]
ol. ]
o
u
g -
>
=

BL-07-61086

Braun Intertec Corporalion

ST-6 pape t ol




BRAUN"

INTERTEC

LOG OF  BORING

Braun Project BL-07-01086 BORING: ST-8
GEOTECHNICAL EVALUATION
Keystone of Medina
Hunter Drive and Medina Road
Medina, Minnesota

LOCATION: Scc attached sketch.

DRILLER:  Matthew Takada METHOD: 3 174" HSA Autohammer DATE: 3/19/077 SCALE: 1" =g
Elev. | Depth .
feet feet ASTM Description of Materialy BPF \WLIMC| qp Tests or Notes
1008.8 0.0] Symbol (ASTM 2488 or 1)2487) Y% | tsf
CL SANDY LEAN CLAY, black, wet.
n Topsoil .
10073 1.5 (Topsoll) W—
CL LIAN CLAY, with a trace of Gravel, brown and gray, |
wel, soft to rather soft, 5
{Glacial Till) 4
. ﬁx 3 29 | 1/4
2
810018 7.0
;é CL / SANDY LEAN CLAY, with a trace of Gravel, brown (o \ 10 b 3/4
a1 12 feet then gray, wel, rather soft to rather stiff,
> (Glacial Till
ol .
=
2 - -
| . R N Y 13/4
£ Y/
g ]
&l
B 5 |
|- L
9
o1 -
g
k=il ] 7
4O
b= [~
5!)) -
8
51- -
&l _
ﬁ
...... — 7
988.3 20.5
. END OF BORING.
Water observed at 10 feet with 10 feet of hollow-stem -
- auger in the ground.
; Water observed at 12 1/2 feet with a cave-in depth of 16
2 172 feet immediately afier withdrawing the suger.
'é_ " Boring immediately back filled.
5l
&
[20]
S
al i
Q
s}
o
::/g? e .
&l
2
BL-07-01088 Braun Intertee Corporation S7-8 page ol




BRAUN"

INTERTEC

LOG OF BORING

Braun Project BL-07-01086

GEOTECHNICAL EVALUATION
Keystone of Medina
Hunter Drive and Medina Roead
Meding, Minnesoia

BORING:

ST-9

LOCATION: See attached sketch.

9958 135

f
L

{See Descriptive Terminoloey sheet for explanation of abbreviations}

BEAUN BASIC LOG 01088.GPI BRAUN.GDT 343807 13:07

END OF BORING.

Waler not observed with 14 feet of hollow-stem auger in
the ground.

Water not observed o cave-in depth of 12 feet
imediately afler withdrawing the auger.

Boring immediately backlilied.

DRILLER:  Matthew Takada METHOD: 3 1/4" HSA Autohammer DATE: 3120/07 SCALE: 1" =4
Elev. | Depth L _ ]
feet feet ASTM Description of Maleriais BPF WLIMC] qp | Tests or Notes
1010.6 0.0 Symbol {ASTM D2488 or D2487) % | sf
CL LEAN CLAY, black, wet.
—1009.4 13 {Topsoil) ]
Cl. SANDY LEAN CLAY, with a trace of Grave!l, with a
trace of Roots, light brown to brown, moist to wet, rather ] 1 o
stiff to very stiff. -
(Glacial Tith )
. _ﬁg 23 13
_1063.6 7.0
CL SANDY LEAN CLAY, with a trace of Gravel, brown, X 12 171 3
. wel, rather stiff to very stiff. )
(Glacial Till)
e 18
i 16
X 19

BIL-07-01086

Braun Interiec Corparation

519

pape 1 of )

:




)

BRAUN" LOGOF BORING
INTERTEC

Braun Project BL-07-01086 BORING: ST-10
GEOTECHNICAL EVALUATION LOCATION: Sce attached sketch.

Keystone of Medina
Hunter Drive and Medina Road
Medina, Minnesota

DRILLER:;  Matthew Takada METHOID: 3 174" HSA Autchanwmer DAL 3726/07 SCALE: 1" =4!
Elev. | Depth 7
feet feet ASTM Deseription of Materials BPEF WL MC| gp Tests or Notes

10074 0.0} Symbol (ASTM D2488 or 2487 % ; tsl

CL LEAN CLAY, black, wet. )

T1006.01 14 (Topsol) J
CL SANDY LEAN CLAY, wilh a trace of Gravel, wilh a 1
trace of Roots, brown, wet, rather soft 1o medium. 7 iy

(Glacial Til1) A

/ __“ 5 23 | 3/4

{See Descriptive Terminology sheet for explanation of abbreviations

1000.4 7.0 /
CL / SANDY LEAN CLAY, with a frace of Gravel, with 15 2172
occasional Siity Sand lenses, brown to 15 fest then gray, 1)
wel, medium to stiff
- {Citacial Till -
— o M1s 212
M6
_____ Y 18
. 7
98691 205

END OF BORING.

Water not observed with 19 feel of hollow-gtem auger in .
the ground.

Water not observed to cave-in depth of 18 172 feet
immediately after withdrawing the auger. N

Boring immediately backfilled,

i

BRAUN BASIC LOC 01086.GP) BRALUN GDT 3/30/07 13:04

BL-07-01086 Braun Tntertec Corporation ST-10 pape fof |




BRAUN"

INTERTEC

LOGOF BORING

GEOTECHNICAL EVALUATION
Keystone of Medina
Hunter Drive and Medina Road
Medina, Minnesota

Braun Project BL-07-01086 BORING:

ST-11

LOCATION: See attached sketeh,

DRILLER:

Maithew Takada

METHOD: 3 1/4* HSA Autchammer DATE:

3197

SCALE:

1M =g

1008.3

Blev. | Depth
feet feet

0.0

ASTM
Symbol

Deseription of Materials
(ASTM D2488 or D2487)

BPF

WL

MC
%0

qp Tests or Notes

tsf

1.7

CL

LEAN CLAY, black, wet.
{Topsoil)

1006.6

anation of abbreviations)

!
i

{See Descriptive Terminology sheet for expi

| 087.81 203

CL

SANDY LEAN CLAY, with a trace of Gravel, brown |~

and gray to 12 feel then gray, wet, medium to stiff.

(Glacial Till) -

BRAUN BASIC LOG 01086 G BRAUN GODT 3/30/07 15.05

END OF BORING

Water nol observed with 19 feet of hollow-stem auger in - -
the ground.

Waler not observed to cave-in depth of 13 feet
nnmediately after withdrawing the auger,

Baring immediately backfilled.

4

23

13/4

BL-O7-01086

Braun Infertec Corporation

ST-11 page { of |




BRAUN"

INTERTEC

LOGOFBORING

Braun Project BL-07-01086

GEOTECHNICAL EVALUATION
Keystone of Medina
Hunter Drive and Medina Road
Medina, Minnesota

BORING:

ST-12

LOCATION: Sec attached sketch.

DRILLER:  Matthew Takada METHOD: 3 1/4" HSA Autohammer DATE: 3/19/07 SCALE: 17 =4
Elev. | Depth _
feet feet | ASTM Description of Materials BPF IWLIMC| gp | Tests or Notes
1003.2 0.01 Symbol {ASTM 12488 or D2487) Y | tsf
CL LEAN CLAY, dark brown, wel.
--1007.0 1.2 {Topsoil) -
CL LEAN CLAY, with occasional Silt lenscs, light brown,
- / wel, medivm. oo 112
(Giactal Till)
1004.2 4.0
CL SANDY LEAN CLAY, with a trace of Gravel, brown, |
wel, medium, gwx 8
. / (Glacial Tl &
g .-
10012 7.6 //
5 SM [ SILTY SAND, fine- to medium-grained, brown, wel (o X g | 122 p200 = 24%
. walerbearing at 10 feet, loose to medium dense. - ¥
o (Glacial Fill)
g .
S L i3
8 4
[=1
5 - =
3 W13
Wilh Lean Clay lenses at 14 feet,
- MO0
L9927 1550

{See Descriptive Terminology sheet

3130407 13:05

BRAUN BASIC LOG 01086.GP! BRAUN.GDT

ERD OF BORING.

Water observed at T fest with |1 feet of hollow-slem
auger in the ground.

Waler observed at 8 feet with a cave-in depth of 8 feel
immediately afler withdrawing the auger.

Boring immediately backfilled.

BL-07-01086

Beaun Intertee Corparation

ST12 page § of}




BRAURN" LOG OF BORING
INTERTEC

Braun Project BL-07-01086 BORING: ST-13
GEOTECHNICAL EVALUATION LOCATION.: See attachod skotoh,

Keystone of Medina
Hunter Drive and Medina Road
Medina, Minnesofa

DRILLER:  Mathew Takada METHOD: 3 1/4" HSA Autohammer DATIE: 31947 SCALE: =g
Elev. | Depth .
feet feet ASTM Deseription of Materials BPFWLIMC| qp Tests or Notes
1002.3 0.0| Symbol (ASTM D2488 or 122487) % | tsf
CL LEAN CLAY, black, wet.
{Topsoil) -
- 999.8 2.5 _ ) , ﬁ( 5
N CL SANDY LEAN CLAY, with a trace of Gravel, brown
and gray o 10 feet then gray, wet, rather soft to rather
stiff. -
----- (Glacial Tilh) 0 oa 40
8t i
5 8 1 3/4
8- / .
Y
Gt
© e
g |
g__ _ / 6 !
[nY
ﬁ -
g - i 20
al
g
gl M 8
£
£ -
= B
B
sl
o
it
ol
N B

1 END OF BORING

o]

Water not observed with 19 feet of hollow-stem auger i
the ground.

>

Water not observed to cave-in depth of 12 fecl
™ immediately afler withdrawing the auger.

13007 13:03

Boring imimediately backfilled.

BRALUN BASIC LOD 91086.43PF BRAUNGDYT

BL-07-01086 Braun luteriee Carporation 5T-13 pape 1 of




BRAUN"
INTERTEC

LOGOFBORING

Keystone of Medina

Medina, Minnesota

Braun Project BL-07-01086
GEOTECHNICAL EVALUATION

Hunier Drive and Medina Road

BORING:

ST-14

LOCATION: See atlached sketch.

DRILLER:  Matthew Takada METHOD: 3 144" HSA Autohammer DATE: 31907 SCALE: {"=4
Elev. | Depth o
few feet ASTM Description of Materials BPF MCE qp Tests or Notes
10032 0.0 Symbol (ASTM ID2488 or [12487) % | tsf
CL /772 LEAN CLAY, black, wet,
“1001.8 i 4 {Topsoil}
CL 1 SANDY LEAN CLAY, with # frace of Gravel, brown
/ and gray to 10 feet then gray, wet, rather soft to stiff, 7 2211172
: {Glaciat Till} ]
- 5 b i/4
s -
& 9 2
E=
.g - -
Bl §
g
| s 20
g
=1
§ - ]
&
g 14
.5’:‘ . -
g
b -
=
B / Moy 2
a)
=
2F B
et
gl -
a1
(5]
é
9 2
982,77 2051 -
. END OF BORING.
_ Water not observed with 19 feet of hellow-stem augerin ..
" the ground,
o Water not observed Lo cave-in depth of 12 feet
2l immediately after withdrawing the auger. -
8- Boring immediately backfilled. -
o
o
5
pus]
=
g S
4l
£
3

BL-07-01086

Braun Interiee Corporation

ST-i4 poge ] of }




Descriptive

Terminology

Ry 10404

Standard D 2487 - 00

Parlicle Size Identification

Classification of Scits for Engineering Purposes Boulders . ... over 12"
{Unified Soil Classification System) Cobbles . . < 3o
Gravel
Coarse . .34 o 37
Fine ... .. . _No 41034
Criterla for Assigning Group Symbols and Soifs Classification Sa”\d N .
Group Names Using Laboratory Tests ° Group (chl'sc et i Nocd o N, 10
Symbol| Group Name ® Medium ... e No. 10 to No. 40
5 Gravels Clean Gravels C,ozdand 15C s 3¢ GW | Woll-graded gravel® Fina ... . No. Al to Ne. 200
2.2 More than 50% of | 1 ess than 5% fnes © e - ey . S s < No. 20,0'.PI <4 or
3 .E o coarse raction L. C, andior 1 > ¢ »3¢ GP Poory graded gravel betow "A" ine
l 2 36 retained on Gravels with Fines | Fines ciassify as Mt or Mid GM | Siity gravel 440 N Clasy - < No. 200, P12 4 and
_% a-? g Neo. 4 sieve Maore than 12% ﬁnes’f_ Fines classily as CL or CH GC Clayey gravel 9 on or above "A’line
Qo ) ~ A
E“g & Sands Clean Sands C,z8and15C 53¢ SW | Well-graded sand ™ Relative Density of
L0 A . T
o2 £ ?‘3}:‘;;": ;:‘qo:l‘:o‘;' Less than 8% fines ' 1 C <G andior t > ,>3°¢ SP | Poorly graded sand " Cohesionless Soils
= 04 2 — - - -
i 8 g passes Sands with Fines Fines classify as ML or MH SM | Silty sand f9® Very loose 0 lo 4 BPF
I No. 4 sieve More than 12%! Fines classify as CL or CH 5C Clayey sand 199 Loose ... .. . Sl 108PF
- - Medium dense . Lo 30BPF
. Pl= 7 and plols onor & "AY 1 xim
B ﬁ Siits and Clays Inorganic e ¢ ; O ISOI o:.‘d??vei,i\ fine CL Lga;mi :1‘3" - Dense I 3110 50 BPF
St Liquid lirnit 134 o1 plots below A ling - ML st : Verydense....... ... aver 50 BPF
Sus less than 50 Organic | L9uid Bl - over dried < 078 Ol | Organic clay * ' ™ > ) )
2o ol i Liguid limit - not dried oL Organic siith me Consistency of Cohesive Scils
®ED Pl plots on or A ing - : Wi T y o
09 s and clays norganic ! n or eib?vje Aline Gt Fatglayhtm Very soft . -0 fo 1BPF
l b5 g Ligquid limit Pl plols below "A" line MH Elastc silt ! ® Solt . 2o 3 BRF
b ik s . . il
e 5 : . Liquid limit - oven dried L | Organic cay ¥ P Rather soft . Ao 5BPF
N 0 or more Organic ”“‘T“q““f“““?‘*?‘""m“.‘—“ < 0.75 Okl 9 ) .‘{ | Mecdium . §lo 8 BPF
) Liquid lmit - nol dried OH Organic silt" ' ™4 - .
Highly Organic Soils Pomarily organic malter, davk in color and organic odor PT Peat Rather stff .. - 8lo12BPF
g ] ¥ Orgs arler, o ‘ g7 < Stitf 1310 16 BRF
2 Paged on the malerial passing the 3-in {75mm) sicve Very stiff 17 10 30 BPF
b. W lield sample contained cobbies or boulders, or both, add “with cobbles or boulders o both” o group name Hard ... 0 L over 30 BPF
o G,= 0,0, C = ¢
By
4. I 3ol conlaing 2 15% sand, add "with sand” 1o group name
6. Gravefs witih 5 10 12% lines require dual symbids:
GW-GM weli-graded gravet with sif Driiling Notes
GW-GC well-graded gravel with clay
g?GM poorly giaded grave! with silt Standard penetration lest borings were advanced by 33 or 611" iD
GG peorly graded gravel with dlay hoflow-slem augers unless noled otherwise, Jetting waler was used to
[ U fines classify as CL-MIL, use dual symbol GC-Gh or SC-Sivt. . N i . o it s ;
g W fines are organic, add A oiganis ines” 1o group i clean gu_i auger pnorl e sompling only where :ndmale‘d on l(:gs. S"tandard
B sil containg 2 15% yravel, adu “with qeavel” Lo group name penetralion test borings are desighated by the prefn; ST {Split Tube)
i Sands vath 5 lo 12% linos raquire duat Symbots: All samples were laken with the standard 2 0D splii-ube sampicr, ex-
SW-SM weli-graded sand wills silt cepl whers noted.
SW-3C  well.graded sand with clay
SP-8M pooily graded sand with il Power auger borings were advanced by 47 or " diameler continuous
E”:“&l g?“”:‘ Q'ff?dlsal‘“:’ “:i'"’ clay s 5 LML sty flight, solid-stem augers Soil classificalions and slrala depihs were in-
i dlerherg imits plot in halched area, sodis a CL-ML, sty clay —— : P ae - e 0 e .
Kl soil containg 15 to 26% plus Ne 200, add “with sand” or "with gravel” whichever 1s prodominan! [_(’n {'d_ﬁom drsil:rb'_rzd sdmpl}ts du.g'ered 1o ih? Sli-rf’ace un(.i_dm. U\elefm_'e.
I Wsol conleing 3 30% plus No 200, predominactly sand, add “sandy’ to group name w'r'.!m“"h‘?i approximate.  Power auges horings are designaled by the
e IEseibgontans 2 30% plus Mo 200 predominantly gravel, add “gravely’ to group name prelix "B
n. P> 4 and plots on or above "A fine
o P« 4 or plots below "A” ling Hard auger borings were advanced manually with a 17 or 3 7 diam-
P Plplots onoor abovs "A" Iine cley suger and were hinited Lo the depth from which he auger could be
7 Plplots below "A” line manually withdrawn  Hand auger borings are indicated by lhe preefix 'H
60
, BPF. Numbers indicate blows per fool recorded in standard penetralion
50l ’ test, also known as "N value. The sampler was set 87 into undisturbed
S & -1 s0i Detow the hollow-stem auger. Deiving resistances were then countet)
5 S for second and third 6" incremenls and added fo gel BPF Where they
—_ . ’ O\‘}\ e N dilfered significantly, hey are reported in e following form: 2712 for the
E ’ I Bt R B secend and third 8 increments, respecively
[ , I \)\ o
5 " P @& / WH: WH midicales the sampler penetrated soif under weight of hammer
5 - e B e —— e and rods alone; driving nol required.
i /
> . I o WR: WR indicales the sampler penelrated solt under weighl of rods
5 268 | A 3 / . - along; hammear weight and deiving nat reguired
e L4
0 e N
g » o MH gr GH TWindicates Whin-wated (undislurbed) lube samyle
R - S AU - ) ) .
Nole: All tests werg run in general accordance with applicable ASTM
T~ LML MH or OH s
41 AN I standards,
g H
0 1016 20 30 40 50 50 70 a0 50 100 110
Liguid Limit {LL)
L.aboratory Tests
oy Dry densily, pel ol Organic content, %
WD Weldensily, pet s Percent of saluration, %
MC Nalural moislirre content, % <le] Specific gravily
Ll Liqiuid fisnit, % C Cohesion, ps!
PL Plastic limit, % 7] Angle of infernal Irction B R A u N
Pl f:lashm!y index, % qu Unconfined compressive strenglh, psi
- P2000 % passing 200 sieve ap Pocket penetrometer sl ength, ts! I N T E R T E {




