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December 6, 2010 Project HB-10-09951

Paul R. Tokarczyk, PE/PLS
Benchmark Engineering, Inc.
8878 Main Street

PO Box 261

Mountain lron, MN 55768

Re: Preliminary Geotechnical Evaluation
Confidential Project
Part of Government Lot 3 - Section 19, T55N, R25W
Grand Rapids, Minnesota

Dear Mr. Tolarczyk:

We have completed a preliminary geotechnical evaluation for the above-referenced confidential project
in Grand Rapids, Minnesota. The following presents a summary of our results and preliminary
recommendations. More detailed results, analyses and recommendations follow.

Summary of Resulis

We completed six standard penetration test borings as part of our preliminary evaluation. The borings
generally encountered 1/2-foot of topsoil underlain by poorly graded sand and poorly graded sand with
by silt. Penetration resistances indicated the sands were generally very loose to medium dense.

: —Groundwater was observed in the borings at depths ranging from 7 1/2 to 12-1/2 feet.

Summary of Preliminary Recommendations

Based on the soil borings, this site appears to be well suited for the proposed development. The on-site
soils below the topsoil should generally be suitable for use as fill and backfill soils. The structure
foundations may be sized for net allowable bearing pressures ranging from about 2,000 to 4,000 pounds
per square foot, depending on final design location and elevations of the proposed structures. Some of
the sand soils were very loose to loose, thereby limiting the bearing capacity of these soils.

Remarks
Thank you for making Braun Intertec your geotechnical consultant for this project. If you have questions

about this report, or if there are other services that we can provide in support of our work to date, please
contact Mark Gothard at 800.828.7313 (Hibbing office), at 218.259.550 (cell) or by email at

2 Providing engineering and environmental solutions since 1957




mgothard@hbraunintertec.com,
Sincerely,

BRAUN INTERTEC CORPORATION

Mark W, Gothard, PE
Principal/Senior Engineer

James P. Bonner, PL
Senior Engineer

Attachment:

Preliminary Geotechnical Evaluation Report

Benchimark Engineering, Inc.
Project HB-10-09951
December 6, 2010

Page 2
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A, Introduciion

AL Project Descripiion

An unidentified party is considering developing a vacant parcel of land located southeast of [tasca County
State Aid Highway (CSAH) 63 and itasca Fco-Industrial Park Joint Access Road in Grand Rapids, Minnesota.

The parcel is identifled as Government Lot 3, Section 19, T 58N, R25W. This report presents findings and

racommendations from a preliminary geotechnical evaluation performed on this site.
A2, Purpose
The purpose of our preliminary geotechnical evatuation was to obtain preliminary subsurface soil and

groundwater information and provide general geotechnical recommendations regarding design and
construction of the proposed development.

A.3.  Site Conditions

The project site is approximately 21.7 acres of undeveloped land located on the south side of Itasca CSAH
63 and abuts the Mississippi River Reservoir to the east. The site is currently wooded with a series of
‘meandering trails throughout,

A4 Soil Boring Location and Elevations

The boring locations were chosen and staked in the field by Benchmark Engineering, Ihe, Ground surface
elevations at the boring locations were also provided by Benchimark Engineering, Inc.

A5, Scope of Services
Our scope of services for this project was submitted as a Proposal to Paut Tokarczyk, PE/PLS of Benchmark
Engineering, Inc. on November 11, 2010. Mr. Tokarcayk authorized us to proceed on November 16.

Geotechnical tasks performed in accordance with our authorized scope of services included:

v Performing six standard penetration test horings, each to a depth of 15 feet,

»  Classifying the samples and preparing boring logs.
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w o Preparing this preliminary report containing a sketch, exploration logs, a summary of the soils
encountered, results of laboratory tests, and preliminary geotechnical recommendations for

site development,

B, Hesulis
3.4, Exploration Logs

B.d.a, kog of Boring Shaets

Log of Boring sheets for our penetration test horings are included in the Appendix. The logs identify and
describe the geologic materials that were penetrated, and present the results of penetration resistance
and other in-situ tests performed within then, faboratory tests performed on penetration test samples

retrieved from them, and groundwater measurements.

Strata boundaries were inferred from changes in the penetration test samples and the auger cutfings.
Because sampling was not performed continuously, the strata boundary depths are only approximate.
The boundary depths likely vary away from the boring locations, and the boundaries themselves may also
occur as gradual rather than abrupt transitions., A fence diagram sumimarizing the hborings is included in

the Appendix,

B.1.b. Geologic Origins

Gaologic origins assigned to the materials shown on the logs and referenced within this repert were
hased on visual classification of the various geologic material samples retrieved during the course of our
subsurface exploration, penetration resistances, and available common knowledge of the geologic

processes and environments that have impacted the site and surrounding area in the past,
B.2, Soil Profile

We completed six borings on the site, The borings encountered about 1/2-foot of topsoil underlain by
poorly graded sand and poorly graded sand with silt. Penetration resistances in the poorly graded sand
ranged from only 1 to 17 blows per foot {BPF), indicating it ranged from very loose to medium dense,

B.2.a. Groundwater
Groundwater was ohserved in the borings at depths ranging from 7 1/2 to 12 1/2 feet. The groundwater

tabie, however, should he expected to fluciuate seasonally and annually.
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3.3, Laboratory Vests

Several laboratory tests were performed on samples obtained during drilling. The tests on the samples
from the horings consisted of percent passing the number 200 (P200) sieve tests. The results of the

200 tesis are shown on the attached Log of Boring sheets.

B.3.a. Percent Passing Number 200 Sieva Tesis
To assist in classifying the soils, three percent passing the number 200 sieve tests were conducted on
samples retrieved during drilling from Borings $B-1, $8-3 and SB-5 at depths of about 2 1/2- 10 6-feat,

The percents passing the number 200 sieve ranged between 1.8 and 8.9 percent. Based upon the test
results, the soils tested were then classified in accordance with the American Soclety for Testing and
Materials (ASTM) classification system. The samples tested were classified as poorly graded sand {SP) and

poorly graded sand with silt (SP-SM),

C. Proposed Construction

The proposed development likely includes construction of a new building(s) and associated infrastructure,

Structure locations and preliminary configurations and elevations are not available at this time.

D.  Preliminary Recommendations
D.1.  Site Grading and Structure Pad Preparations

We recommend removing vegetation and topsoil from proposed buitding, structure and pavement areas
prior to placing footings or additional fill required to reach desived gradies. The resulting subgrades will

consist of loose to medium dense poorly graded sand and poorly graded sand with silt.

On-site soils below the topsoil may be used as fili and bacldill material below structures and in other areas
of the site. If material needs to be imported to the site, we recommend using granular material
containing fewer than 20 percent by weight particles passing the number 200 sieve {vin/DOTY
Spacification 3149.2B1, Granukar Borrow).
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We recominend placing fill and backfill material in loose lifts not exceeding 12 inches, and compacting to
a minimum of 95 percent of standard Proctor maximum dry density, as determined in accordance with
ASTM International Test Method D 698, Within 3 feet of pavement subgrades, the minimum compaction
level should be increased to 100 percent of standard Proctor maximum dry density.

.2, Struciure Poundations

.24, fmbadment Depth

For frost protection, we recommend embedding structure foundations 60 inches helow the lowest
extetior grade. Interior footings may be placed directly below floor slabs, We recommend embedding
foundations not heated during winter construction, and other unheated foundations associated with

canopies, stoops or sidewalls 72 inches helow the lowest exterior grade,

D.2.h. Subgrade Improvement

We anticipate that the soils present at foundation subgrades will consist of native granular soils with
varying levels of relative density, or compacted granular fill material. We recommend compacting
foundation subgrade soils with a plate compactor prior to placing foundations.

12.2.c. Net Allowable Bearing Pressure
Pepending on structure location and foundation elevations, the recommended net allowable bearing
pressure will range from about 2,000 to 4,000 pounds per square foot (psf),

N.3. Additional Investigation

If development of this site proceeds, we recommend further subsurface exploration be performed. The
additional subsurface exploration should include scil borings in the proposed structure areas and
pavement areas, once the proposed building locations, foundation loads and proposed grades have been
determined. The additional soil horings and laboratory testing will provide additional subsurface
information in the proposed building areas and will allow us to finalize the recommendations regarding

site development, grading, foundations, floor slabs, exterior slabs, utilities and pavements.



Benchmark Engineering, Inc.
Project HB-10-09951
December 6, 2010

Page 5

E.  Procedures
£, Peneiration Test Borings

The penetration test borings were drifled with a core and auger drill equipped with hollow-ster auger,
mounted on an all-terrain carrier. The borings ware performed in accordance with ASTM International
D 1586. Penetration test samples were taken at 2 1/2- and S-foot intervals. Actual sample intervals and

corresponding depths are shown on the boring fogs.
£.2,  Material Classification and Testing

The geologic materials encountered were visually and manually classified in accordance with ASTM
International Standard Practice ) 2488. A chart explaining the classification system is attachad. Samples

were sealed in jars and returned to our facility for review and storage.
£.3.  Groundwater Measurements

The drillers checked for groundwater as the penetration test borings were advanced, and again after

auger withdrawal. The horeholes were then backfilled as noted on the logs.

i, Qualitications

T

F.1.  Variations in Subsurface Conditions

F.1.a. Material Straia

Our evaluation, analyses and recommendations were developed from a limited amount of site and
subsurface information. 1t is not standard engineering practice to retrieve material samples from
exploration locations continuously with depth, and therefore strata boundaries and thicknesses must he
inferred to some extent. Strata boundaries may also be gradual transitions, and can he expected to vary in

depth, elevation and thickness away from the exploration locations.

Variations in subsurface conditions present between exploration locations may not be revealed until
additional exploration worl is completed, or construction commences. If any such variations are revealed,
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our recommendations should be re-evaluated. Such variations could increase construction costs, and a

contingency should be provided to accornmodate them.

b, Groundwaier Levels

Groundwater measurements were made under the conditions reported herein and shown on the
exptoration logs, and interpreted in the text of this report. ft should be noted that the observation period
was relatively short, and groundwater can be expected to fluctuate in response to rainfall, flooding,
irrigation, seasonal freezing and thawing, surface drainage modifications and other seasonal and annual

factors,
£, Continuity of Professional Responsibility

£.2.a. Plan Review

This report is hased on a limited amount of information, and a number of assumptions were necessary to
help us develop our recommendations. It is recommended that our firm review the geotechnical aspects
of the designs and specifications, and evaluate whether the design is as expected, if any design changes
have affected the validity of our recommendations, and if our recommendations have been corractly

interpreted and implemented in the designs and specifications,

F.2.h. Construction Observations and Testing
It is recommended that we be retained to perform observations and tests during construction. This will
allow correlation of the subsurface conditions encountered during construction with those encountered

by the borings, and provide continuity of professional responsibility.
F.3. Use of Repori
This report is for the exclusive use of Benchmark Engineering, Inc. and their design and construction team.

Without written approval, we assume no responsihility to other parties regarding this report. Our
evaluation, analyses and recommendations may not be appropriate for other parties or projects.

F.4.  Standard of Care
In performing its services, Braun Intertec used that degree of care and skitl ovdinarily exercised under

similar circumstances by reputable members of its profession currently practicing in the same locality. No

warranty, express or implied, is made.
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LOG OF BORING

BORING:

S3-1

LOCATICN: See Atiached Sketch

1.6P5 BRAUN.GDT 11729/1009:25

0983

RING

Bhreviatons)

(See Descriptive Termincicgy sheet for explanation ¢

Lt0G CF BO

END OF BORING.
Wataer observed at a depth of 10 feei while diifling.

Water chserved at a depth of 14 feet with 14 1/2 feel of
hollow-stermn auger in the ground.

Water not abserved to cave-in depth of 8 1/2 feet
immediately after withdrawal of auger,

Boring immedialely backfifled.

DRILLER:  J. Uremovich I METHOD: 3 14" HSA, Autohammer DATE: 11119119 SCALE: it
Elev. | Deplh o L
feot | feet Description of Malerials BPF [WL[P2000  Tests or Notes
1280.8 0.0| Symbol (Soil- ASTM D2488 or D2487, Recl-USACE EMi110-1-2908) o
Cira0 Al Al TS R FOPEGI 4 inches of Silty Sand, mostly Tine-grained, 41" ] |Benchmark: The
Nl with roots and fibers, darl brown, moist. ; ground surface
(Topsoid elovations at ifo bore
- PCORLY GRADEDR SAND, fine- to medium-grained, - I\c_}le.iocauon; were
with a trace of Gravel, brown, moist to wel, medium 9 5 | provided by Benchinark
dense to loose. ~ | Engineering, nc.
{Glacial Oulwash)
13
8
— AYA An opern triangle in the
1 water level (WL) columan
- indicates the depth at
which groundwater was
- - observed while drilling.
19 Groundwater levels
- h fluctuate.
4
.1264.8 16.0

HB-10-09951

Braun Intertec Corporafion

SB-1 page 1of1
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LOG OF BORING

Braun Project HB-10-09951,

Preliminary Geotechnical Evaluation

Confidentiial Project

Part of Governmeni Lot 3 - Seciion 19, T55N, R25W
Grand Rapids, Minnesota

BORING: SB-2

LOCATION: See Altached Sketch

DRILLER:  J. Uremovich I METHOD: 3 1/4" HSA, Autohammer

DATE: 11119110 SCALE: M=a

Elev. | Depth
feet feet

Description of Materials
1279.0 0.0| Symbol | (Soil-ASTM D2488 or D2487, Rock-USAGE EM1110-1-2908)

BPF WL Tests or Notes

o — e i s o]

(See Descriptive Terminology sheet for explanation of abbreviations)

]

|

SP |

\1278.7 03] TS =, TOPSOIL: 4 inches of Silty Sand, mostly fine-grained, l[

with roots and fibers, dark brown, moist.
(Topsoil)

medium dense.

1263.0 16.0

POORLY GRADED SAND, fine- to medium-grained, -
with a trace of Gravel, brown, moist to wel, loose to _|>“( 9

(Glacial Oulwash)

K

12

|
=1

17

LOG OF BORING 09951.GPJ BRAUN.GDT 11/29/10 09:28

END OF BORING.

Boring immediately backfilled.

Water observed at a depth of 12 1/2 feel while drilling.

Water observed at a depth of 14 feet with 14 1/2 feet of
hollow-stem auger in the ground.

Water not observed to cave-in depth of 10 feet
immediately after withdrawal of auger.

HB-10-09951

Braun Intertec Corporalion

SB2 page 1 of
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Preliminary Geotechnical Evaluation
Confidential Project
Part of Government Lot 3 - Section 19, T55N, R25W
Grand Rapids, Minnesota

Braun Project HB-10-09951 | BorING:

SB-3

LOCATION: See Aftached Sketch

LOG OF BORING 09951.GPJ BRAUN.GDT 11/29/10 05:28

hollow-stem auger in the ground. =

Water not observed to cave-in depth of 9 1/2 feet ~ —
immediately after withdrawal of auger.

Boring immediately backfilled. a

DRILLER:  J. Uremovich METHOD: 3 1/4" HSA, Autohammer DATE: 111910 SCALE: "=4
Elev. | Depth — ;
feet | feet Description of Materials BPF |WL{P200 Tests or Notes
1279.4 0.0| Symbol (Soil- ASTM D2488 or D2487, Rock-USACE EM1110-1-2808) %
\ 1279 1 03| TS F%{ TOPSOIL: 4 inches of Silty Sand, mostly fine-grained, || -
. with roots and fibers, dark brown, moist.
(Topsaoil)
= POORLY GRADED SAND, fine- to medium-grained,
with a trace of Gravel, brown, moist to wet, very loose |} 8
3 to medium dense. ”x
- (Glacial Outwash) ]
. M 10 1.8
0
kel
k5]
§ s -
8- 9
“6 [
|- .
- v
g 4
B|— ]
8
- o
~
8- A
-?2] -
- ’
El__ ]
2 17
0| _1263.4 16.0 -
Z| END OF BORING.
=
5] _
é°3 Water observed at a depth of 10 feet while drilling.
ﬁ Water observed at a depth of 13 feet with 14 1/2 feet of

HB-10-09951

Braun Intertec Corporalion

SB-3 page 1 of



BRAWN" LOG OF BORING

INTERTEC - |
Braun Project HB-10-09951 BORING: SB-4
Preliminary Geotechnical Evaluation LOCATION: See Attached Sketch

Confidential Project
Part of Government Lot 3 - Section 19, T55N, R25W

Grand Rapids, Minnesota

DRILLER:  J. Uremovich METHOD: 3 1/4" HSA, Autohammer DATE: 11/19/10 SCALE: 1"=g
Elev. | Depth o )

feet | feet Description of Materials BPF (WL Tests or Notes
1278.4 0.0| Symbol (Soil- ASTM D2488 or D2487, Rock-USACE EM1110-1-2808)

B gp |- \with roots and fibers, dark brown, moist.

(Topsoil)
1 POORLY GRADED SAND, fine- to medium-grained,
‘| with a trace of Gravel, brown, moist to wet, very loose &

to medium dense.
(Glacial Oulwash)

12781 0.3 TS F2~{, TOPSOIL: 4 inches of Silty Sand, mostly fine-grained, /:

(&3

|

_x 10

| |

I
K

13
1262.4 16.0

END OF BORING.

Water observed at a depth of 7 1/2 feet while drilling.

(See Descriptive Terminology sheet for explanation of abbreviations)

Water observed at a depth of 14 feet with 14 1/2 feet of
= hollow-stem auger in the ground., &

Rl Water not observed to cave-in depth of 8 feet
immediately after withdrawal of auger.

Boring immediately backfilled. .

LOG CF BORING 09951.GP] BRAUN.GDT 11/29/10 09:28

H8-10-09951 Braun Intertec Corporation §8-4 page 1o0f 1
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— LOGOF BORING
INTERTT:C

Braun Project HB-10-09951 Y, ~EHE

l?aclu. ninary Ceowchmcal Evaluation LOCATION: See Altached Sketch
Confidential Project

Part of Govermnent Lot 3 - Section 19, THEN, R25W
Grand Rapids, Minnesota ‘ ]

DRILER:  J. Uremovich METHOD: 3 1/4" HSA, Autchammer DATE: TTHOH0 SCALE: P

Elev. | Depth
feet feet
127811 00 Symbol | oo, , :
w1277.8k 0l TS Py TOPSOR.: 4 inches of Silty Sand, rmostly finc}grained,[

Description of Materials BPF | WLIP200 Tests of Notes
(Scil- ASTIM D2488 or D2487, Rock-USACE EM1110-1-2008) %

- 5P| \with roots and fibers, dark brown, moist.
SM |- {Topsoil)
POORLY GRADED SAND with SILT, fine- to
medium-grained, with a trtace of Gravel, brown, moist to & 4o 8.9

wet, medium dense.
{Giacial Oulwash)

: 11
L P P T Y 11
POORLY GRADED SAND, tine- 1o medium-grained, 4 ¥
with a trace of Gravel, brown, wel, loose to very loose. 1y 7
{(Glacial Ouiwash) i
T M o2

sminclogy sheet for explanation of abbreviations

126211 16.0

END OF BORING.
Water observed at a depth of 7 1/2 feet while drilling.

Water observed at a depth of 14 feel with 14 1/2 feet of
- holfow-stem auger in the ground. -

See Descriptive

B Water noi ghserved to cave-in depth of 7 feet
immediately after withdrawal of auger.

Boring immediately backfilled.

OG CF BORING 08951.GP) SRAUN.GDT 11/29/1009:28

HB-10-09851 i Braun Intertec Corporation SB-5 pags fof
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LCG OF BORING 05S51.GP) SRAUN.GDT 11/29/10 09:28

w LOG OF BORING

Rraun Projoc 000951 v
Preliminary Geotechnical Fvaluation LOCATION: See Attached Sketch

Confidential Project

Part of Government Lot 3 - Section 19, T55N, R25W
Grand Rapids, Minhesoia o

DRILLER:  J. Uremovich METHOD: 3 14" HSA, Aulohammer DATE: T80 SCALE: 1w g

Eley, | Depth . .
feet | feet Description of Materials BEF WL Tesls or Notes

1279.2|  0.0| Symbot | (Soil- ASTM D2488 or D2487, Rock-USACE EM1110-1-2908)

i2za.0l 03] 1S Y TOPSOIL 4 inches of Silly Sand, mostly fine-grained,
. vilh roots and fibers, dark brown, moist, [

(Tepsoil)
POORLY GRADED SAND, fine- to medium-grained,
with a trace of Gravel, brown, moist {o wel, loose to F g
medium dense, X

{Glaciat Quiwash)

abbreviations

10

13

12632 160 o Lol

Water observed at & depth of 7 1/2 feel while drilling.
Water observed at a depth of 14 feet with 14 1/2 feet of
hollow-stem auger in the groeund.

See

T Water not observed to cave-in depth of 6 1/2 feet
immediately after withdrawal of auger.

Boring immediately backfilled.

Hi3-16-09951 i raun Interlec Corporalion SH3.6 pagaioft



ELEVATION SCALE 09951.GPJ BRAUN_08.GDT 11/29/10 13:31
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Fence Diagram
(Horizontal distance not to scale)
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Preliminary Geotechnical Evaluation
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INTERTEC

Descriptive Terminofogy of Soil

il

Standard D 2487 - 00
Classification of Soils for Engineering Purposes

mrieeee (Unified Soll Classification System)

Based on thomatonat passing the 3-in {P5nvm) s'ova

o e

C, = D0, G‘-‘-(D“):m

. fie'd semplo conlainad cobbles or Boulders, or both, add “vith cebb'es or boulders or both* (o graup namo.

Particle Sizo Identification
Criteria for Asslgning Group Symbols and - Soils Classilication . .
Group Namos Using Laboratory Tests * Group Bouldars oyer 12,
Symbol| Group Name® CODDIAS ..oooveeeecrreeeneeeene e 3710 12
038 M &l‘.rr‘nveé%v f Clean Gravols C,zdand15C g 3¢ GW | Well-graded gravel? Gf?ﬁim U to ¥
bl o7e 1nan of el -
3 ’é:i ol coarso taclion Shorlossfings®  |'c < qandior 1 > C >3¢ 6P | Poorly graded pravet’ FiN coeeeeeecvcrceninon . No. 4 10 347
9 1;-;' 2 retalned on Gravels with Flisos | Fines classify as ML or MH GM | Silly gravet ¢'s Sand
E = c"; No, 4 siava More than 12% finos * | Fines classify as Gl or CH GG Clayey gravel ¢'® hc;é‘:;:‘lﬁ]“' :2' :{;?othggo
m§ ﬁ L Sands Cloan Sands C,2Bandl £C £3° 8W | Wall-graded sand " Fine .. . No. 40 to N, 200
pag ‘ég;"’[;: g‘:égo‘: 5% orless fines | 1 < gandiori > C,>3° SP | Poorly graded sand® | Sill ... - < No. 200, Pi<d o
m * o e AY [
8 assos Sandswith Fings | Fines clasaity as ML or M7 SH | Silty sand foh Clay o 4 and
5 No_4 siovo More than 12% Finas classily ns Gl or CH 8¢  |Clayey sand'o® T o or aboves *A* ine
] . Pi > 7 and plols on or above “A” tinp! Cl. Loan glay*'®
£ L O] <
e Siits and Clays | I|norganic 2 .
B, “quli;"mily Pl < 4 o plota bolow A" ol ML | gl Relative Density .of
Q88| loss than 50 Organie | Liquid Fimi - ovandried o o0 01 | Organle clay * T+ Cohesloniess Soils
g o2 LLiquid fiil - not dried ) OL | Quganic st *#me Very loosa ...
£ o o Y N L00SE -
F5R . i plots on of abgvo "A” ting CH Fatglay k! 3B )
g0 1 Silts and clays norganic B donso . 41 1o 30 BRE
58] Liquidtini Pl plots bolow "A” fno M| Etastiosin® !0 Do o 31 to 50 BPF
goz b s - S .
0 50 of inore Crganic Ll.quf.d |'l'?"‘t oven driad < 0.75 oM | Organic C’_“Y W Vory dense .. aver 50 BPF
5] Liguid fimit - not dried OH Qrganlc gif ¥ '™ 4
Highly Qrganic Solls Primarily organic malter, dazk in color and organic odos PT Peat sonsistency of Cohosive Soils

DGOXDEO
If sol conlains 2 15% sand, Rdd "with sand™ {o group name.
Gravels with 5 {o 12% fines requiro dusl symbo’s:
GW-GM weligraded gravel with sift
GW.GC wolt-graded gravel with clay
GPR-GA  poody graded grave! with sil
GP-BC  poordy graded pravel wilh ¢lay
. If fines classiy as GL-ML, use dual symbel GC-GH or 8C-834.
g- I fnos are arganic, add “with osganic inos’ 10 group namo.
b IF soll containg = 15% gravel, add “with gravel' fo group namo
i. Sandswith 510 12% fines requite dual symbo's
SWEM  wefl.graded sand with siil
SWEC  woll-graded sand with clay
SP-SM poorly graded sand vith silt
5pP.8C  pootly graded sand with clay
if Allerbarg limits plol in halched area, s0ilis a CL-L, silly clay

o a

<o g

ITs0Y conta'ng2 303 plus Ne. 200, predom’nanlly sand, add "sandy® 1o group nama.

{fseiconta'ns 10 lo 20% plus Ne. 200, add "with sand’ or with gravel” whichovir is predoaynant

m ilsoiconlaing 30% plus No. 200 predom’nanty gravel, sdd *gravelly* lo group name
n. Pl 24 and plots on or above *A” line.
0. Pl <4 of plols below “A” lino
p. Pl plots on or abave *A” line
q Pl plois below "A” finp

&0 ¥

P4
s /
.

50 :\‘}(\3 o /
o &S 7 i
o W o\
Lo o ‘?'/
» A 0" /
O ’ (0.8
° 4 G
£ s} 4

s

% v /
&ooan - o I IS
0 “ ~
& I O
. . 4 0\"/ MH or OH

10} / ,

Ti- % ML or Ol

4 / 0] / - _

0¥ ‘

0 10 16 20 30 40 60 60 74 80

Llggsald Limit {LL)

Laboratory Tests

80 100 110

DD Dry densily, pof 0s Organic conlent, %

wD Wet densily, pcf s Parcent of saturalion, %

MG Natural moisture contenl, % 5G Spocific gravity

L Ligivid limit, % G Cohesion, psf

Pl Piastic limit, % & Angte of internal ficlion

Pi Plasticity index, % gt Unconfined complossiva srength, psf
P200 % passing 200 siove up Pocket penetrometer strength, {sf

Voiy sofi ... Olo 1 8PF
Sen 210 3 BPF
Rather soft .. 410 5 BPF
Medium..... . Gto 8 BPF
Rather skiff .. . 9to 12 BPF
St 13018 BPF
Very stiff . 1710 30 BPF
Hard e e OB 30 BPF

Drilling Nofes

Slandard penetration tesl borings ware advanced by 3 174 or 6 1/4°
1D hollovw-stam augars unless noled olherwise, Jelting walor was used
o ¢loars out auger prior to sampling only whare indicated on logs.
Slandard penetration lest borings are designaled by the profix "5T°
(Split Tube). Al samples were laken with tha standard 2* QD split-tube
sampler, except where noled.

Power auger borings were advanced by 4° or §° diameler continuous-
flighl, solid-stem augers, Soit classifications and strata depths wero in-
forred from disturbod samples augerad to tho surface and are, therefore,
somewhat approximate. Powgr auger borings are designated by the
prafix B

Hand auger borings wers advanced manually with a 1 172" or 3 1/4*
diameler auger and were limiled to tha depth fromwhich tha augar could
pe manually wilhdravm, Hand auger borings are indicated by the prefix
“H.

BPF: Numbars indicalo blows per foot recorded In slandard penelalion
tast, niso known as “N° value, Tho samper was set 6° into undistwbod
sail hatow ha hollow-stem auger. Driving resistances were thon counted
for second and third 8" incremenls and added to gol BPF. Whare hey
differed significantly, \hay are raported in the following form: 2/12 for the
second and (ird 87 ingrements, respoclively.

WH: WH indicates the sampler penolraled soil under weight of hammer
and rods alone; driving not required.

WiR: WR indicalas (ko samiplor panclrated soli under weight of rods
stone; hammar weight and driving nel required.

TW indicatos thin-walled (undislurbed) luba sampio.

Nolo: All fosis were sun in gencrat accordance with applicable ASTM
standards.
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