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SECTION 1
INTRODUCTION
1.1

PROJECT INFORMATION

This report summarizes the results of a geotechnical exploration conducted by Edge
Consulting Engineers, Inc. (Edge) for the Village of New Glarus (Client). The geotechnical
investigation was conducted at 312 4th Avenue (Glarner Park) in New Glarus, Wisconsin to
evaluate the site for potential construction of a new library building.
The site is located immediately northwest of the intersection of 4th Avenue and 3rd Street
on Parcel #: 0290.0000 and is further located in the Southeast ¼ of the Southwest ¼ of
Section 14, Township 4 North, Range 7 East, Village of New Glarus, Green County,
Wisconsin. The location of the project site on the New Glarus, Wisconsin United States
Geological Survey (USGS) Quadrangle is shown in Figure 1. Inspection of the quadrangle
indicates that the site elevation is approximately 870 feet above mean sea level. The
location of the site on a street map is illustrated in Figure 2. A site plan describing the
project is included in Figure 3.
1.2

PURPOSE OF REPORT

The investigative activities of this report were conducted for the purposes of providing
engineering parameters, soil characteristics, building foundation recommendations, and
site development recommendations with respect to the proposed improvements. This
assessment was completed in conformance with Client directed protocols, and utilizing
the judgment of the geotechnical engineer.
1.3

PROJECT DESCRIPTION

The proposed project includes the construction of a new single-story wood frame building
with slab on grade floor.
1.4

SCOPE OF SERVICES

The scope of work for this project included researching reference material and field
exploration. Several references, which are listed in Section 5 of this report, were consulted
in the preparation of this report.
Field exploration consisted of advancing four (4) borings to a depth of 20 feet below
grade surface (bgs), or auger refusal. Edge analyzed boring logs and recovered soil
samples to evaluate subsurface conditions at the boring locations, and determined the
engineering characteristics of the in-situ soils. This report was drafted to summarize the
results of the field exploration, as well as to provide our geotechnical recommendations
related to the proposed building construction. Field exploration is further detailed in
Section 2.3 of this report.
The scope of services for this report does not include any environmental assessment or
investigation for the presence of hazardous or toxic materials in the soil, groundwater, or
surface water within or beyond the subject site. Any statements in this report or on the test
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boring log regarding odors, staining of soils, or other unusual conditions observed, are
strictly for the information of the Client.
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SECTION 2
EXPLORATION RESULTS
2.1

REFERENCE RESEARCH & BACKGROUND

Review of the Green County Soil survey indicates the majority of the natural soils are
classified as “ChB (Chaseburg silt loam)”. These soil types are classified as CL-ML in the
Unified Classification system and as A-4 on the AASHTO classification system. These soils
are considered to be moderately well drained soils that consist of silty (reworked loess)
alluvium. The seasonal high groundwater table is expected to be about 36 to 72 inches
bgs while lithic bedrock is expected to be greater than 80 inches bgs.
2.2

TOPOGRAPHY

The existing topography of the subject site is gradually sloping toward the east. Existing
slopes are approximately 2-6%. Site drainage is adequate with no standing water
observed on site. Several inches of snow covered the project area the time of drilling
operations.
A site sketch depicting the approximate location of the soil borings is illustrated in Figure 3.
2.3

FIELD EXPLORATION

Soil Essentials, Ltd. performed the field drilling services for the project. Four (4) standard
penetration test (SPT) soil borings were advanced to depths of 20 to 25 feet bgs. The
borings were advanced in the general vicinity of the four corners of the proposed
building. Drilling was completed on December 30 and 31, 2013. The borings were
advanced using an all-terrain vehicle mounted rotary, drill rig. Representative soil
samples were obtained using a standard 2-inch diameter split spoon sampler in general
accordance with ASTM D 1586-67, “Standard Method for Penetration Tests and Split-Barrel
Sampling of Soils”. A description of this procedure is available in Appendix C of this
report. Split spoon sampling was performed by collecting 18 inch samples at 2.5-foot
intervals to a depth of 15 feet and 5 foot intervals thereafter.
The drill crew chief visually and manually classified samples in the field in accordance
with ASTM D 2488. The field personnel then collected representative soil samples from
each split spoon and placed these samples in glass jars for further examination and
verification of the field classification by a geotechnical engineer. The soil boring logs
located in Appendix A contain pocket penetrometer readings, standard penetration
measurements, soil classification information and other pertinent information.
Upon completion of drilling, the soil borings were abandoned in accordance with
Chapter NR 141, Wisconsin Administrative Code.
2.4

SUBSURFACE CONDITIONS

Five soil borings were completed at the site. The borings were completed as close to the
pre-determined boring locations as practical. A location map depicting the locations of
each boring is available in Figure 3.
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Subsurface soils at the proposed southwest corner boring (B-1) consisted of approximately
6 inches of sandy silt with gravel followed by 2 feet of loose topsoil. Medium silty, sandy
clay with gravel was then encountered to 8 feet bgs followed by medium dense silty sand
with gravel to 16 feet bgs. Medium sandy clay with trace gravel was then observed to the
end of the boring and maximum depth explored at 20 feet bgs.
Subsurface soils at the proposed southeast corner boring (B-2) consisted of approximately
6 inches of sandy silt with some gravel followed by 3 feet of loose topsoil. Medium silty,
sandy clay with gravel was then encountered to 8 feet bgs followed by medium dense
silty sand with gravel to the end of the boring and maximum depth explored at 20 feet
bgs.
Subsurface soils at the proposed northeast corner boring (B-3) consisted of approximately
5 feet of very loose topsoil followed by 3 feet of stiff silty clay with trace gravel followed by
medium dense sandy, clayey silt with gravel to 11 feet bgs. Loose to medium dense silty
sand with gravel was then observed to 18 feet bgs followed by highly weathered
limestone to the end of the boring and maximum depth explored at 25 feet bgs.
Subsurface soils at the proposed northwest corner boring (B-4) consisted of approximately
5 feet of very loose topsoil followed by very loose to medium dense silty, clayey sand with
gravel to 18 feet bgs. Medium dense sandy gravel with silt was then observed to the end
of the boring and maximum depth explored at 20 feet bgs.
Detailed information concerning the soils encountered is included in the boring logs in
Appendix A.
2.5

BEDROCK

Highly fractured weathered limestone was encountered at the proposed northeast corner
of the proposed building (Boring B-3) at 18 feet bgs. This material was drillable to the
maximum depth explored at 25 feet bgs.
2.6

FROST DEPTH AND COVER

Frost depth for the area is expected to be 4 feet. It is recommended that all foundation
elements, not bearing directly on solid rock or otherwise protected from frost, be provided
with a minimum cover depth of 4 feet to adequately protect against frost heave.
2.7

WATER LEVEL OBSERVATIONS

Groundwater was encountered within each of the 4 borings at depths between 11 and
14 feet bgs.
2.8

LABORATORY TESTING

No laboratory testing was conducted as part of this investigation.
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SECTION 3
ANALYSIS & RECOMMENDATIONS
3.1

SITE PREPARATION & FILL RECOMMENDATIONS

The following general site preparation and fill recommendations are provided for the
development of this site.












3.2

All vegetation, root-mat, topsoil, and any other soft or unsuitable material should
be stripped from the proposed building and drive areas. Site strippings should be
placed outside of the future construction areas. These materials should not be
utilized for backfill purposes.
Removal of unsuitable fill material should be conducted within the footprint of the
proposed buildings and pavement areas. Any construction debris should be
removed from the site. The remaining material may used as fill in other “non load
bearing” areas of the site outside of the building and pavement footprints.
Excavate building foundations to prescribed depths. Any unsuitable materials
identified in the foundation trenches should be undercut and brought up to grade
with engineered fill.
All areas requiring engineered fill should be brought up to grade. Engineered fill
material should consist of clean well graded granular material containing less
than 15% by weight passing the No. 200 sieve. This material should be placed in
thin lifts not exceeding 10 inches in a loose thickness and compacted to a
minimum of 95% of the maximum dry density, as determined by ASTM D 1557,
Modified Proctor test. Fill areas under footings should be extended from each side
of the outermost location of the footing at a rate of 1 foot width for every 1 foot of
fill depth. Fill placement activities should be performed in the presence of a
qualified geotechnical engineer.
Once final grade for footing placement has been established, density tests and/or
inspection by a geotechnical engineer should be performed in the footing
excavations prior to footing placement to confirm that the material has achieved
an adequate degree of compaction.
Foundation construction should follow in accordance with the structural
engineer’s requirements.
Once the prescribed curing time has been achieved, installation of any required
perimeter drainage system and backfill may be initiated. Backfill of foundation
walls may consist of onsite or imported granular material. Backfill should be
installed in a maximum of 10 inch lifts and compacted to a 90% of the maximum
dry density.
FOUNDATIONS

Based upon the information obtained during this investigation, we recommend that the
proposed building be supported on conventional strip footings founded on natural
existing medium silty, sandy clay or engineered fill. The following table illustrates the
assumed bearing elevation of footings for the building along with the recommended
bearing capacity of the soils at these locations.
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Table 3.2 Bearing Capacity

Building Area
Building Perimeter Walls &
Interior Column Footings

Footing Base Elevation

Bearing Capacity (psf)

5’ BGS
*see below

2,500 (Medium Silty, Sandy Clay)
4,000 (Engineered Fill)

* Based upon the proposed footing depths, most of the proposed building foundations
are expected to lie within medium silty, sandy clay.
Toothed and smooth edge backhoe buckets should be used to excavate the footing
grade within the structure limits. The footing subgrade excavation should be observed by
a qualified geotechnical engineer prior to pouring footings to check for unsuitable soils
that would require removal. If unsuitable soils are encountered they should be removed
and replaced with engineered fill. For this project, 3-inch dense graded base aggregate
is recommended as the engineered fill replacement material below the footing bases.
Smaller gradation base aggregate (3/4-inch or 1 1/4"-inch) may also be used to top off
the larger 3-inch material or fractured limestone for forming of footings. The undercut
excavations should be widened a foot per foot of depth for stress distribution purposes.
The fill should be placed in maximum of 10-inch lifts and compacted until deflection
ceases. In all cases, the exposed subgrade or new fill should be compacted to within
95% of the Modified Proctor (ASTM D 1557) maximum dry density.
Foundations for the proposed building resting on natural medium silty, sandy clay or
engineered fill may be proportioned for a net allowable soil bearing pressure as listed in
the Table 3.2. The net allowable soil bearing pressure refers to that pressure in excess of
the final minimum overburden pressure placed on the soil.
Perimeter foundations/frost walls for the buildings should bear a minimum depth of 4 feet
below final exterior grades for frost protection. Interior footings can be supported at
higher elevations, provided they are founded on proper materials as described above.
We further recommend that the minimum width of individual column footings be 30
inches and the minimum recommended width of continuous wall footings be 18 inches.
These minimum recommended widths are given to prevent disproportionately small
footing sizes.
Based on the above recommendations, we anticipate the total potential settlement of
the building to be less than 1 inch. Differential settlement is expected to be limited to less
than half of this amount.
3.3

SEISMIC DESIGN

The soils encountered at this site from 1 – 10 feet bgs generally had SPT blow counts (NValues) between 3 and 10 blows/foot. The soils encountered from 10 -- 25 feet bgs
generally had SPT blow counts between 15 and 30 blows/foot. It is our opinion that the
average soil properties for the in the upper 100 feet can be generally characterized as
stiff soils. Based upon this characterization the site can be considered as Site Class D for
seismic design in accordance with Table 1615.1.1 of the International Building Code.
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3.4

INTERIOR FLOOR SLABS

The building interior concrete floor slabs are recommended to be supported by an
aggregate base course section of at least 6-inches. The base course shall consist of 1 ¼inch or ¾-inch material to limit the effects of moisture and provide uniform support. A
vapor barrier below the slab should also be considered to further limit the effects of
moisture as well as to aid in proper concrete curing. All floor slabs should be structurally
separated from the foundations and be provided with construction joints and fiber or wire
mesh reinforcement for cracking control in accordance with ACI 302.1R80, Chapter 2.3.
Concrete floor slabs should be designed (thickness and reinforcement) in accordance
with current American Concrete Institute (ACI) 302.1R80 practice. We recommend a
minimum thickness of at least 4-inches for non-traffic bearing surfaces. A subgrade
modulus of 120 pci is recommended for design purposes. Prior to slab construction, the
subgrades should be proof-rolled /re-compacted to densify loose or disturbed soils. The
provided design subgrade modulus is based on a re-compacted subgrade assuming
non-yielding subgrade conditions are developed. Areas that do not proof-roll
satisfactorily should be under cut further and replaced with additional breaker stone
and/or geotextile fabric.
3.5

EXTERIOR CONCRETE SLABS

Exterior concrete slabs for non-traffic bearing sidewalks are recommended to be a
minimum of 5-inches thick while trash enclosure and other small load bearing slabs
should be a minimum of 7-inches thick. All slabs should be supported on aggregate base
course of at least 10-inches. A subgrade modulus of 120 pci is recommended for exterior
concrete pavement design founded on proof-rolled soils.
Concrete mixes for exterior use should be designed for durability with minimum of
compressive strength of 4,000 psi using ¾-inch aggregate. Air entrained mixes with 6.0%
minimum air content should also be specified in accordance with ACI 318 to minimize
frost damage.
Exterior concrete should be sloped at least 2% (1/4 inch per foot), where permissible, to
provide adequate surface drainage. Concrete shall also be properly cured, protected
and jointed. All work should follow ACI 330R-08 “Guide for the Design and Construction of
Concrete Parking Lots”.
Concrete Deicing salt should be avoided during the initial few years after construction to
minimize spalling effects. It is further recommended that exterior concretes exposed to
salts be protected with a siloxane based water and chloride repellent after they are
properly cured.
3.6

AGREGGATE AND PAVEMENT RECOMMENDATIONS

The successfulness of subgrade development will dictate the requirements for aggregate
installation. In general it is recommended that the pavement design provide for a 10”
minimum aggregate thickness consisting of 6-inches of 3-inch dense graded base
aggregate and 4-inches of 1 ¼-inch dense graded base aggregate. Subgrade soils
should be proof-rolled prior to aggregate installation. If stable soils are not achievable at
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the required base elevation additional subgrade stabilization measures including further
undercutting and/or installation of a subgrade reinforcement geotextile fabric such as
the Mirafi HP series may be required.
All aggregate materials shall be installed in lifts of no more than 6-inches and be
compacted between lifts with a smooth drum or rubber tired roller.
It is understood the desired asphalt pavement design for general parking lot pavements
assumes the lot will be subject to average daily truck traffic (ADTT) of less than 10
(Category B). Accordingly, the pavement sections tabulated below were selected
assuming a silty clay subgrade with CBR value of approximately 4 and a design life of 20
years.
Table 3.6a Light Duty Asphalt Pavement Section

Material

Thickness (in.)

WDOT Specification

Bituminous Upper Layer

1 3/4

Section 460, Table 460-1, E-1 12.5 mm

Bituminous Lower Layer
Crushed Aggregate Base
Course (1 ¼-inch)
Subgrade Stabilization Layer
(3-inch Dense Graded Base)
Total Thickness

1 3/4

Section 460, Table 460-1, E-1 12.5mm

4

Sections 301 and 305, 1 ¼-inch

6 min.

Sections 301 and 305, 3-inch

3.7

13.5

SITE DRAINAGE

Positive site drainage should be provided to reduce infiltration of surface water into the
backfills around the perimeters of buildings and beneath the floor slabs. All grades
should slope away from the building and all roof and surface drainage should be
collected and diverted through non-perforated pipe to be discharged away from the
building backfill. We recommend that the tops of foundation walls extend a minimum of
4 inches above the adjacent final site surface.
3.8

EXCAVATION SLOPE RECOMMENDATIONS

It is expected that short term slopes of 1:1 can be maintained in the soils encountered at
this site. However, construction practices should follow all federal, state and local
regulations regarding safety standards for all excavation activities.
Construction site safety is the sole responsibility of the Contractor. Edge Consulting
assumes no liability for Contractor’s construction activities, construction site safety, or
interpretation of information provided within this report. Such responsibility shall neither be
implied nor inferred.
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3.9

SPECIAL DESIGN CONSIDERATIONS

Excessive topsoil was encountered to 5 feet bgs within the borings at the northeast (B-3)
and northwest (B-4) building corners. Removal of this material from within the proposed
building footprint and pavement areas is recommended.
3.10 SPECIAL CONSTRUCTION CONSIDERATIONS
If earthwork is to be performed during the winter months, any soils which are frozen or
contain frost must not be used as fill material. Any in-place subgrade or fill soils which
have become frozen or contain frost should be removed before placing additional fill.
These materials may be stockpiled for future use after they have thawed.
The quality of foundations and floor slab subgrades will likely be determined by the level
of care exercised during site development. To check that earthwork and foundation
construction proceeds in accordance with these recommendations, the following
operations should be monitored by a qualified geotechnical engineer:





Fill/backfill placement and compaction
Proof-rolling and Subgrade Stabilization with the construction areas
Foundation excavation
Concrete placement
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SECTION 4
LIMITATIONS AND RESTRICTIONS
This report has been prepared to aid in the evaluation of this property for the intended
use described herein, and to assist in the design or planning of this project. In the event
any changes in the design as outlined herein, or changes in the vertical position or
horizontal location of the facility are planned, the conclusions and recommendations
contained in this report shall not be considered valid unless such changes are reviewed
by Edge Consulting Engineers, Inc.
The analysis and recommendations submitted in this report are our opinions based on the
data obtained and subsurface conditions noted from the field investigation described at
the locations indicated on the accompanying site plan. This report does not reflect any
variations that may occur between, beyond, or below the depths of these test pits or
borings. If variations then appear evident, it will be necessary for a re-evaluation of the
recommendations of this report to be made after performing on-site observations during
the construction period and noting the characteristics of any variations.
The soil report is only for the purposes stated in the contract and may not be sufficient to
prepare an accurate bid.
Certain assumptions have been made regarding the foundation design for this site. Edge
Consulting Engineers, Inc. should be given the opportunity to review the final foundation
and building design to determine whether the final design necessitates any changes of
the recommendations contained in this document. If Edge Consulting is not provided the
opportunity for this review, we can assume no responsibility for the misinterpretation or
misapplication of these recommendations or for their validity in the event changes have
been made to the initial understanding of the project or design content.
There is the possibility that variations in soil conditions will be encountered during
construction. In order to permit correlation between soil data in this report and the actual
soil conditions encountered during construction, it is required that the soil engineer be
retained to perform a review of the excavation prior to foundation placement. Edge
Consulting assumes no responsibility for construction compliance with design concepts,
specifications, or recommendations unless we have been retained to perform on-site
review during the course of construction. Edge Consulting should be contacted
immediately if conditions encountered are not consistent with those described.
This report was prepared in accordance with generally accepted soil and foundation
engineering practices and makes no other warranties, either expressed or implied, as to
the professional advice provided under the terms of the agreement between the
Engineer and his client. This report has not been prepared for uses or parties other than
those specifically named, or for uses or applications other than those enumerated herein.
The report may contain insufficient or inaccurate information for other purposes,
applications, building sites, or other uses.
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APPENDIX A
SOIL BORING LOGS

Project: Village of New Glarus (Public Library Glarner Park)
Project Location: New Glarus, Wisconsin
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Project: Village of New Glarus (Public Library Glarner Park)
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Project Location: New Glarus, Wisconsin

Sheet 1 of 1

Project Number: 10130

2.0

4

M

1.0

12

M

1.75

12

M

-

10

M

-

5

W

-

6

7

Medium
7,11,17
Dense

W

-

6

8

24,16,6

Medium
Dense

W

-

10

OLOH

1

1,1,2

Very
Loose

2

1,1,2

Very
Loose

5

CLCH
3

2,6,4

Stiff

4

3,4,6

Medium
Dense

5

2,5,5

Medium
Dense

MLMH

Graphic Log

Recovery (in)

USCS Symbol

M

Relative
Consistency

-

Sampling
Resistance,
blows/foot

-

Sample
Number

Sample Type

Qu (tsf)

88

Total Depth
of Borehole 25 feet bgs
Approximate
Surface Elevation 98 feet Assumed Datum
Hammer
140 lb, 30 in drop, rope & cathead
Data

M

0
0

93

Checked By N/A

Moisture

98

Depth, feet

Elevation, feet

Date(s)
Logged By DAP
Drilled December 31, 2013
Drilling
Drill Bit
Method Hollow Stem Auger
Size/Type 2 inch Split Spoon
Drill Rig
Drilling
Geoprobe 7822DT
Type
Contractor Soil Essentials
Groundwater Level
Sampling
and Date Measured 13 feet ATD, 11 feet after 30 Minutes
Method(s) SPT, Grab
Borehole
Location Northeast Corner of Building
Backfill Bentonite/Cuttings

MATERIAL DESCRIPTION
5.0' Topsoil

REMARKS
AND OTHER
TESTS

Brown Silty Clay w/Trace Gravel

Brown Sandy, Clayey Silt w/Gravel

10
SPSM

Brown Silty Sand w/Gravel

(after 30 Minutes)

(ATD)
6
83

2,3,4

Loose

15

LIMESTONE
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78

Highly Weathered Limestone

20

73

25

68

30

Bottom of Boring at 25 feet bgs

Figure 3

Project: Village of New Glarus (Public Library Glarner Park)

Log of Boring B-4

Project Location: New Glarus, Wisconsin

Sheet 1 of 1

Project Number: 10130

88

I:\10100\10130\BorinGS\10130 BorinGS.bgs [basic log new.tpl]

Recovery (in)

Graphic Log

MATERIAL DESCRIPTION
5.0' Topsoil

M

-

-

1

2,1,2

Very
Loose

M

2.0

3

2

2,1,2

Very
Loose

M

0.5

10

5

SC/SM

REMARKS
AND OTHER
TESTS

Gray/Brown Silty, Clayey Sand w/Some Gravel

3

3,1,2

Very
Loose

M

-

4

4

1,4,4

Loose

M

-

10

5

3,8,9

Medium
Dense

M

-

8

W

-

10

W

-

10

10

GPGM

83

Total Depth
of Borehole 20 feet bgs
Approximate
Surface Elevation 98 feet Assumed Datum
Hammer
140 lb, 30 in drop, rope & cathead
Data

Qu (tsf)

OLOH

0

93

USCS Symbol

Relative
Consistency

Sampling
Resistance,
blows/foot

Sample
Number

Sample Type

0

Checked By N/A

Moisture

98

Depth, feet

Elevation, feet

Date(s)
Logged By DAP
Drilled December 31, 2013
Drilling
Drill Bit
Method Hollow Stem Auger
Size/Type 2 inch Split Spoon
Drill Rig
Drilling
Geoprobe 7822DT
Type
Contractor Soil Essentials
Groundwater Level 13 feet ATD, 14.5 feet after 30 Sampling
and Date Measured Minutes
Method(s) SPT, Grab
Borehole
Location Northwest Corner of Building
Backfill Bentonite/Cuttings

6

4,7,10

Medium
Dense

7

10,10,8

Medium
Dense

Brown Sandy Gravel w/Some Silt

(ATD)

(after 30 Minutes)

15

78

20

73

25

Bottom of Boring at 20 feet bgs

Figure 4

Project: Village of New Glarus (Public Library Glarner Park)
Project Location: New Glarus, Wisconsin

Key to Log of Boring
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4
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Recovery (in)

Sample Type

2

Qu (tsf)

Depth, feet

Elevation, feet
1

MATERIAL DESCRIPTION

Moisture

Sheet 1 of 1

Project Number: 10130

REMARKS
AND OTHER
TESTS

10

11

12

13

COLUMN DESCRIPTIONS
1 Elevation, feet: Elevation (MSL, feet)

8 Graphic Log: Graphic depiction of the subsurface material
encountered.

2 Depth, feet: Depth in feet below the ground surface.

9 MATERIAL DESCRIPTION: Description of material
encountered. May include consistency, moisture,
color, and other descriptive text.

3 Sample Type: Type of soil sample collected at the depth
interval shown.
4 Sample Number: Sample identification number.

10 Moisture: Water content of the soil sample, expressed as
percentage of dry weight of sample.

5 Sampling Resistance, blows/foot: Number of blows
to advance driven sampler foot (or distance shown)
beyond seating interval using the hammer identified
on the boring log.

11 Qu (tsf): Dry weight per unit volume of soil sample measured in
laboratory, in pounds per cubic foot.
12 Recovery (in): The percent fines (soil passing the No. 200
Sieve) in the sample. WA indicates a Wash Sieve, SA
indicates a Sieve Analysis.

6 Relative Consistency: Relative consistency of the
subsurface material.
7 USCS Symbol: USCS symbol of the subsurface material.

13 REMARKS AND OTHER TESTS: Comments and
observations regarding drilling or sampling made
by driller or field personnel.

FIELD AND LABORATORY TEST ABBREVIATIONS
SA: Sieve analysis (percent passing No. 200 Sieve)
UC: Unconfined compressive strength test, Qu, in ksf
WA: Wash sieve (percent passing No. 200 Sieve)

CHEM: Chemical tests to assess corrosivity
COMP: Compaction test
CONS: One-dimensional consolidation test
LL: Liquid Limit, percent
PI: Plasticity Index, percent
TYPICAL MATERIAL GRAPHIC SYMBOLS
Well graded GRAVEL (GW)

Well graded SAND with Clay (SW-SC)

SILTY CLAY (CL-ML)

Poorly graded GRAVEL (GP)

Poorly graded SAND with Silt (SP-SM)

Lean CLAY/PEAT (CL-OL)

Well graded GRAVEL with Silt (GW-GM)

Poorly graded SAND with Clay (SP-SC)

Fat CLAY/SILT (CH-MH)

Well graded GRAVEL with Clay (GW-GC)

Silty SAND (SM)

Fat CLAY/PEAT (CH-OH)

Poorly graded GRAVEL with Silt (GP-GM)

Clayey SAND (SC)

Silty SAND to Sandy SILT (SM-ML)

Poorly graded GRAVEL with Clay (GP-GC)

SILT, SILT w/SAND, SANDY SILT (ML)

Silty SAND to Sandy SILT (SM-MH)

Silty GRAVEL (GM)

Lean CLAY, CLAY w/SAND, SANDY CLAY (CL)

Clayey SAND to Sandy CLAY (SC-CL)

Clayey GRAVEL (GC)

SILT, SILT w/SAND, SANDY SILT (MH)

Clayey SAND to Sandy CLAY (SC-CH)

Well graded SAND (SW)

Fat CLAY, CLAY w/SAND, SANDY CLAY (CH)

SILT to CLAY (CL/ML)

Poorly graded SAND (SP)

SILT, SILT with SAND, SANDY SILT (ML-MH)

Silty to Clayey SAND (SC/SM)

Well graded SAND with Silt (SW-SM)

Lean-Fat CLAY, CLAY w/SAND, SANDY CLAY (CL-CH)
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TYPICAL SAMPLER GRAPHIC SYMBOLS

OTHER GRAPHIC SYMBOLS

2-inch-OD unlined split
spoon (SPT)

Shelby Tube (Thin-walled,
fixed head)

Pitcher Sample

2.5-inch-OD Modified
California w/ brass liners

Grab Sample

Other sampler

3-inch-OD California w/
brass rings

Bulk Sample
?

Water level (at time of drilling, ATD)
Water level (after waiting a given time)
Minor change in material properties within
a stratum
Inferred or gradational contact between
strata
Queried contact between strata

GENERAL NOTES
1. Soil classifications are based on the Unified Soil Classification System. Descriptions and stratum lines are interpretive, and actual lithologic changes may be
gradual. Field descriptions may have been modified to reflect results of lab tests.
2. Descriptions on these logs apply only at the specific boring locations and at the time the borings were advanced. They are not warranted to be representative
of subsurface conditions at other locations or times.

APPENDIX B
CLASSIFICATION OF SOILS FOR
ENGINEERING PURPOSES

Penetration Testing Procedure - “N” Values
The penetration testing procedure used for this project followed the
requirements of ASTM Specification D 1586-67, “Standard Method for
Penetration Tests and Split-Barrel Sampling of Soils”. This procedure
involves driving a 2-inch OD standard split spoon sampler 18 inches
with a 140-pound hammer free falling a distance of 30 inches. The
number of blows required to drive the sampler the final foot was
recorded as the Standard “N” Penetration. This N-value is used by
Soils Engineers to estimate the strength and compressibility of the soil.
After driving, the sampler was returned to the surface and opened.
The length of sample (recovery) was measured and the soil was
preliminarily classified according to type by a Soils Technician. A
representative portion of each sample was then sealed in a glass jar,
labeled, and returned to our office for further examination and testing.

