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Area

Lake Mendota

   = Boring 2 (typical)

2

Existing Park Shelter
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               TEST RESULTS LEGEND               
qp = Penetrometer reading, ton/ft²
MC = Moisture Content, % moisture by weight
LL = Liquid Limit, % moisture by weight
PL = Plastic Limit, % moisture by weight
PI = Plasticity Index, % moisture by weight
qu = Unconfined Compressive Strength, ton/ft²
    = Wet Density, lb/ft³
    = Dry Density, lb/ft³
LI = Organic Matter Content, % organic content by weight
P200 = % Passing the No. 200-mesh Sieve

1. The boundary lines between different soil strata, as shown on the Boring Log Records, are approximate and may
be gradual.

2. The boring field log contains a description of the soil conditions between samples based on the equipment
performance and the soil cuttings.  The Boring Log Records contains the description of the soil conditions as
interpreted by a geotechnical engineer and/or a geologist after review of the boring field logs and soil samples
and/or laboratory test results.

3. We define "Caved Level" as the depth below the existing ground surface at a boring location where the soils have
collapsed into the borehole following removal of the drilling tools.

4. We define "Water Level" as the depth below the existing ground surface at a boring location to the level of water in
the open borehole at the time indicated unless otherwise defined on the Boring Log Records.

5. We define "at completion" for a boring as being the time when our drilling crew has completed the removal of all
drilling tools from the borehole.

6. The Notes and Legend Record and the Boring Log Records are a part of the geotechnical report.  The geotechnical
report should be included in the bidding or reference documents.

CONSULTING CIVIL ENGINEERS SINCE 1966

1102 STEWART STREET     MADISON, WISCONSIN 53713
Phone: 608-274-7600     888-866-SOIL (7645)
Fax: 608-274-7511     Email: soils@soils.ws

Soils & Engineering Services, Inc.
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NOTES AND LEGEND RECORD
Proposed Improvements

Warner Park Beach
1101 Woodward Drive

City of Madison, Dane County, Wisconsin

 RELATIVE MOISTURE TERMS AT TIME OF SAMPLING 
Frozen or F = Frozen material
Dry = Dusty, dry to touch, absence of moisture
Moist or M = Damp to touch, no visible water
Wet or W =  Visible free water

               RELATIVE PERCENTAGE TERMS               
no 0%

trace <5%
few 5 to <10%
little 10 to <30%

some 30 to < 50%
               DRILLING METHODS LEGEND               

HSA = Continuous flight hollow-stem augers

Grab sample 2-inch-outside-diameter, split-barrel
sampler

               SAMPLER TYPE LEGEND                

               NOTES                
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   5

   7

   7

   15

   M

   M

   M

   M

   W

   W

   W

LEAN CLAY (CL) — medium plasticity,
very dark brown, moist, FILL TOPSOIL-
[8" thick]
POORLY-GRADED SAND WITH
GRAVEL (SP) — fine to medium
grained, brown, moist, medium dense
relative density, FILL, with dark brown
LEAN CLAY (CL) layers-[28" thick]
POORLY-GRADED SAND WITH SILT
(SP-SM) — fine to medium grained,
non-plastic to low plasticity fines, black,
moist, loose relative density, trace
organics
POORLY-GRADED SAND WITH SILT
(SP-SM) — fine grained, non-plastic to
low plasticity fines, brown and dark
brown, wet, loose relative density, trace
gravel, trace shells
POORLY-GRADED SAND (SP) — fine
to medium grained, light gray, wet, loose
relative density, few gravel, little to some
shells

POORLY-GRADED SAND (SP) — fine
grained, gray, wet, medium dense
relative density

qp=1.6   

MC=14.6; LI=2.6   
P200=7.3   

Boring 1
LATITUDE:

NORTHING:

STATION:

General
Location:

PAGE:DRILL RIG:

HAMMER TYPE:

DATE STARTED:

LONGITUDE:

EASTING:

OFFSET:

TOTAL DEPTH:

DATE COMPLETED:

COUNTY:

TOWNSHIP:

RANGE:

CREW CHIEF:

LOG REVIEW:

LOG QC:

RRR

CMB

CMB

1 of 1

15'-0"

11/13/2019

Automatic

 11/13/2019

CME 550XDane

8 N

9 E

(Westport)

—

—

—

SECTION:

¼:

¼ ¼:

36

NW

SW

—

—

—

Test Results
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BORING LOG RECORD
Proposed Improvements

Warner Park Beach
1101 Woodward Drive

City of Madison, Dane County, Wisconsin

D
E

P
T

H
 (

fe
et

)

0

3

6

9

12

15

18

N-Value

0

3

6

9

12

15

18

D
E

P
T

H
  (

fe
et

)

WATER LEVEL LEGEND OTHER LEVEL LEGEND

RemarksMaterial Description

Sampler Type
Recovery

The Notes and Legend Record is considered a part of this Boring Log Record.

None—

DEPTHTOOL
SIZE

DRILL
METHOD

HOLE
DIATOFROM

DRILL
FLUID

CASING
SIZE

15'-0"21/4" 6.3"

BACKFILL:

SURFACE PATCH:

SAMPLING METHOD(S):

Auger Cuttings, Bentonite Chips, Caved Soil

—

ASTM D1586

0'-0"HSA

   
   

6'-1" Caved at completion5'-9" at completion
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   20
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   M

   M

   W

   W

   W

   W

LEAN CLAY (CL) — medium plasticity,
very dark brown, moist, FILL TOPSOIL-
[15" thick]
LEAN CLAY (CL) — medium plasticity,
dark brown, moist, very stiff to hard
consistency, occasional gravel

POORLY-GRADED SAND (SP) — fine
grained, brown, wet, loose relative
density, trace shells

POORLY-GRADED SAND (SP) — fine
to medium grained, brown, wet, loose to
medium dense relative density, few
gravel, little to some shells

qp=4.5   

qp=3.7; MC=17.6   
LL=38; PL=18   

qu=2.59;    =132.1   
   =112.4   

Boring 2
LATITUDE:

NORTHING:

STATION:

General
Location:

PAGE:DRILL RIG:

HAMMER TYPE:

DATE STARTED:

LONGITUDE:

EASTING:

OFFSET:

TOTAL DEPTH:

DATE COMPLETED:

COUNTY:

TOWNSHIP:

RANGE:

CREW CHIEF:

LOG REVIEW:

LOG QC:

RRR

CMB

CMB

1 of 1

15'-0"

11/13/2019

Automatic

 11/13/2019

CME 550XDane

8 N

9 E

(Westport)

—

—

—

SECTION:

¼:

¼ ¼:

36

NW

SW

—

—

—

Test Results
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BORING LOG RECORD
Proposed Improvements

Warner Park Beach
1101 Woodward Drive

City of Madison, Dane County, Wisconsin
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WATER LEVEL LEGEND OTHER LEVEL LEGEND

RemarksMaterial Description

Sampler Type
Recovery

The Notes and Legend Record is considered a part of this Boring Log Record.

None—

DEPTHTOOL
SIZE

DRILL
METHOD

HOLE
DIATOFROM

DRILL
FLUID

CASING
SIZE

15'-0"21/4" 6.3"

BACKFILL:

SURFACE PATCH:

SAMPLING METHOD(S):

Bentonite Chips, Caved Soil

—

ASTM D1586

0'-0"HSA

   
   

5'-7" Caved at completion5'-6" at completion



0

10

20

30

40

50

60

70

80

90

100

0 20 40 60 80 100 120 140

LEAN CLAY (CL) — medium plasticity, dark brown, moist, very stiff consistency201838   Boring 2, 2'-1" Depth

ATTERBERG LIMITS TEST REPORT
ASTM Test Designation D4318/AASHTO Test Designations T89 & T90
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Specimen Identification LL PL PI Sample Classification
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Proposed Improvements
Warner Park Beach

1101 Woodward Drive
City of Madison, Dane County, Wisconsin
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Identification Type

STRAIN (%)

ASTM Test Designation D2166

UNCONFINED COMPRESSION TEST REPORT
S

T
R

E
S

S
 (

to
n
/ ft

²)

Strain
(%)

Stress
(ton/ft²)

Dry
Density

(lb/ft³)

Wet
Density

(lb/ft³)
H:D

Ratio
Height

(inches)
Diameter
(inches)

Sample
Failure

Classification
MC
(%)

Unconfined Compression Test Results for  

   112.4132.12.33.1431.355 2.59 13.017.6LEAN CLAY (CL)2'-1" Depth SS2

SS2=2-inch-outside-diameter, split-barrel sampler

Boring 2
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Proposed Improvements
Warner Park Beach

1101 Woodward Drive
City of Madison, Dane County, Wisconsin
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3/8-inch
#4
#8
#10
#16
#30
#40
#50
#60
#80
#100
#200

      

0

GRAVEL (%)
SILT (%) CLAY (%)

0.37 0.30 0.12 2.0 3.1

7.3

100
100
100
100
99
97
81
31
21
14
11
7.3

Boring 1, 4'-7" Depth: POORLY-GRADED SAND WITH SILT
(SP-SM) — fine to medium grained, non-plastic to low
plasticity fines, black, moist, loose relative density, trace
organics

8 20
0

HYDROMETERU.S. SIEVE OPENING (numbers)

3 / 4

COBBLES

(%
) finecoarse

Sieve Sieve
Size Size

Percent Finer Percent Finer Grain Size (mm) Coefficients
D60 D30

fine

Sample Information

D10 Cc Cu

0 19
mediumcoarse

FINES (%)SAND (%)

GRAIN SIZE (millimeters)

4011 / 2

10

PARTICLE SIZE DISTRIBUTION ANALYSIS REPORT
U.S. SIEVE OPENING (inches)

80603 / 82 1 / 26 3 501 16 304 10
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Proposed Improvements
Warner Park Beach

1101 Woodward Drive
City of Madison, Dane County, Wisconsin





1 15 D 15 D — — D

2 17 D 17 D 1.8 C D

Shear Wave Analyses Required
Shear Wave Analyses Required

Avg N > 50
15     Avg N     50

Avg N < 15

A: Hard Rock
B: Rock

C: very dense soil and soft rock
D: stiff soil

E: soft clay soil

Site Class
Method 2 All Soil Criteria

Method 3 Granular Soil Criteria

Soils vulnerable to potential failure or collapse under seismic loading, such as liquefiable soils, quick
and highly sensitive clays, and collapsible weakly cemented soils. See ASCE 7-16 Chapter 20 for
additional criteria and exceptions.

F:

Per ASCE 7-16 Chapter 20, the softest seismic site class from Methods 2 and 3 is applied to a boring subsurface profile.
Additionally, the softest seismic site class is applied to a group of borings for a specific improvement.

Note:

Method 3 Cohesive Soil Criteria
Shear Wave Analyses Required
Shear Wave Analyses Required

Avg su > 1.0 tsf
0.5 tsf     Avg su     1.0 tsf

Avg su < 0.5 tsf

ASCE Standard 7-16 Site Class Definitions

Site Class Avg N-value Site Class
Method 3

Site ClassAvg N-valueBoring
Site Class
For BoringAvg su (tsf)

Method 2
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SEISMIC SITE CLASS RECORD
Proposed Improvements

Warner Park Beach
1101 Woodward Drive

City of Madison, Dane County, Wisconsin

                                                                                                               
                                                                                                               

                                                                                                               
                                                                                                               

Recommend Site Class D (stiff soil) for proposed structure in the vicinity of Boring 1.

Recommend Site Class D (stiff soil) for proposed structure in the vicinity of Boring 2.



Hazards by Location

Search Information

Address: 1101 Woodward Dr, Madison, WI 53704, USA

Coordinates: 43.1281521, -89.3793875

Elevation: ft

Timestamp: 2019-11-25T17:09:46.741Z

Hazard Type: Seismic

Reference
Document:

ASCE7-16

Risk Category: II

Site Class: D

MCER Horizontal Response Spectrum Design Horizontal Response Spectrum

Basic Parameters

Name Value Description

SS 0.073 MCER ground motion (period=0.2s)

S1 0.047 MCER ground motion (period=1.0s)

SMS 0.117 Site-modified spectral acceleration value

SM1 0.114 Site-modified spectral acceleration value

SDS 0.078 Numeric seismic design value at 0.2s SA

SD1 0.076 Numeric seismic design value at 1.0s SA

Additional Information

Name Value Description

SDC B Seismic design category

Fa 1.6 Site amplification factor at 0.2s

Fv 2.4 Site amplification factor at 1.0s

CRS 0.947 Coefficient of risk (0.2s)

CR1 0.875 Coefficient of risk (1.0s)

Map data ©2019Report a map error
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0 2 4 6 8 10 12 Period (s)
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Warner Park Beach Improvements 
1101 Woodward Drive, Madison, WI November 25, 2019

SES Project 13300.31 Page 1 of 2

https://www.google.com/maps/@43.1289038,-89.3815118,16z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=43.128904,-89.381512&z=16&t=m&hl=en-US&gl=US&mapclient=apiv3


PGA 0.035 MCEG peak ground acceleration

FPGA 1.6 Site amplification factor at PGA

PGAM 0.057 Site modified peak ground acceleration

TL 12 Long-period transition period (s)

SsRT 0.073 Probabilistic risk-targeted ground motion (0.2s)

SsUH 0.077 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

SsD 1.5 Factored deterministic acceleration value (0.2s)

S1RT 0.047 Probabilistic risk-targeted ground motion (1.0s)

S1UH 0.054 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

S1D 0.6 Factored deterministic acceleration value (1.0s)

PGAd 0.5 Factored deterministic acceleration value (PGA)

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building code
adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before proceeding with
design.

Disclaimer
Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility or
liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without competent
examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does not intend that the
use of this information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor
to substitute for the standard of care required of such professionals in interpreting and applying the results of the report provided by this website.
Users of the information from this website assume all liability arising from such use. Use of the output of this website does not imply approval by
the governing building code bodies responsible for building code approval and interpretation for the building site described by latitude/longitude
location in the report.

Warner Park Beach Improvements 
1101 Woodward Drive, Madison, WI November 25, 2019

SES Project 13300.31 Page 2 of 2

https://earthquake.usgs.gov/ws/designmaps/
Craig Bower
Text Box
Seismic site information obtained from Applied Technology Council (ATC) web site on
25 November 2019. Web address is https://hazards.atcouncil.org/#/seismic?lat=43.1281521&lng=-89.3793875&address=1101%20Woodward%20Dr%2C%20Madison%2C%20WI%2053704%2C%20USA.





Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively as 
possible. In that way, you can benefit from a lowered 
exposure to problems associated with subsurface 
conditions at project sites and development of 
them that, for decades, have been a principal cause 
of construction delays, cost overruns, claims, 
and disputes. If you have questions or want more 
information about any of the issues discussed herein, 
contact your GBA-member geotechnical engineer. 
Active engagement in GBA exposes geotechnical 
engineers to a wide array of risk-confrontation 
techniques that can be of genuine benefit for 
everyone involved with a construction project.

Understand the Geotechnical-Engineering Services 
Provided for this Report
Geotechnical-engineering services typically include the planning, 
collection, interpretation, and analysis of exploratory data from 
widely spaced borings and/or test pits. Field data are combined 
with results from laboratory tests of soil and rock samples obtained 
from field exploration (if applicable), observations made during site 
reconnaissance, and historical information to form one or more models 
of the expected subsurface conditions beneath the site. Local geology 
and alterations of the site surface and subsurface by previous and 
proposed construction are also important considerations. Geotechnical 
engineers apply their engineering training, experience, and judgment 
to adapt the requirements of the prospective project to the subsurface 
model(s).  Estimates are made of the subsurface conditions that 
will likely be exposed during construction as well as the expected 
performance of foundations and other structures being planned and/or 
affected by construction activities.

The culmination of these geotechnical-engineering services is typically a 
geotechnical-engineering report providing the data obtained, a discussion 
of the subsurface model(s), the engineering and geologic engineering 
assessments and analyses made, and the recommendations developed 
to satisfy the given requirements of the project. These reports may be 
titled investigations, explorations, studies, assessments, or evaluations. 
Regardless of the title used, the geotechnical-engineering report is an  
engineering interpretation of the subsurface conditions within the context 
of the project and does not represent a close examination, systematic 
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed 
 for Specific Purposes, Persons, and Projects,  
and At Specific Times
Geotechnical engineers structure their services to meet the specific 
needs, goals, and risk management preferences of their clients. A 
geotechnical-engineering study conducted for a given civil engineer 

will not likely meet the needs of a civil-works constructor or even a 
different civil engineer. Because each geotechnical-engineering study 
is unique, each geotechnical-engineering report is unique, prepared 
solely for the client.

Likewise, geotechnical-engineering services are performed for a specific 
project and purpose. For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as 
one prepared for a parking garage; and a few borings drilled during 
a preliminary study to evaluate site feasibility will not be adequate to 
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it: 
•	 for a different client;
•	 for a different project or purpose;
•	 for a different site (that may or may not include all or a portion of 

the original site); or
•	 before important events occurred at the site or adjacent to it; 

e.g., man-made events like construction or environmental 
remediation, or natural events like floods, droughts, earthquakes, 
or groundwater fluctuations.

 
Note, too, the reliability of a geotechnical-engineering report can 
be affected by the passage of time, because of factors like changed 
subsurface conditions; new or modified codes, standards, or 
regulations; or new techniques or tools. If you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying the recommendations in it. A minor amount 
of additional testing or analysis after the passage of time – if any is 
required at all – could prevent major problems.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the report in its entirety. Do not rely on 
an executive summary. Do not read selective elements only. Read and 
refer to the report in full.

You Need to Inform Your Geotechnical Engineer  
About Change
Your geotechnical engineer considered unique, project-specific factors 
when developing the scope of study behind this report and developing 
the confirmation-dependent recommendations the report conveys. 
Typical changes that could erode the reliability of this report include 
those that affect:

•	 the site’s size or shape;
•	 the elevation, configuration, location, orientation,  

function or weight of the proposed structure and  
the desired performance criteria;

•	 the composition of the design team; or 
•	 project ownership.

As a general rule, always inform your geotechnical engineer of project 
or site changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 



responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered.

Most of the “Findings” Related in This Report  
Are Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface using various sampling and testing procedures. Geotechnical 
engineers can observe actual subsurface conditions only at those specific 
locations where sampling and testing is performed. The data derived from 
that sampling and testing were reviewed by your geotechnical engineer, 
who then applied professional judgement to form opinions about 
subsurface conditions throughout the site. Actual sitewide-subsurface 
conditions may differ – maybe significantly – from those indicated in 
this report. Confront that risk by retaining your geotechnical engineer 
to serve on the design team through project completion to obtain 
informed guidance quickly, whenever needed.

This Report’s Recommendations Are  
Confirmation-Dependent
The recommendations included in this report – including any options or 
alternatives – are confirmation-dependent. In other words, they are not 
final, because the geotechnical engineer who developed them relied heavily 
on judgement and opinion to do so. Your geotechnical engineer can finalize 
the recommendations only after observing actual subsurface conditions 
exposed during construction. If through observation your geotechnical 
engineer confirms that the conditions assumed to exist actually do exist, 
the recommendations can be relied upon, assuming no other changes have 
occurred. The geotechnical engineer who prepared this report cannot assume 
responsibility or liability for confirmation-dependent recommendations if you 
fail to retain that engineer to perform construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a continuing member of 
the design team, to: 

•	 confer with other design-team members;
•	 help develop specifications;
•	 review pertinent elements of other design professionals’ plans and 

specifications; and
•	 be available whenever geotechnical-engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction-
phase observations. 

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 

conspicuously that you’ve included the material for information purposes 
only. To avoid misunderstanding, you may also want to note that 
“informational purposes” means constructors have no right to rely on 
the interpretations, opinions, conclusions, or recommendations in the 
report. Be certain that constructors know they may learn about specific 
project requirements, including options selected from the report, only 
from the design drawings and specifications. Remind constructors 
that they may perform their own studies if they want to, and be sure to 
allow enough time to permit them to do so. Only then might you be in 
a position to give constructors the information available to you, while 
requiring them to at least share some of the financial responsibilities 
stemming from unanticipated conditions. Conducting prebid and 
preconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. This happens in part because soil and rock on 
project sites are typically heterogeneous and not manufactured materials 
with well-defined engineering properties like steel and concrete. That 
lack of understanding has nurtured unrealistic expectations that have 
resulted in disappointments, delays, cost overruns, claims, and disputes. 
To confront that risk, geotechnical engineers commonly include 
explanatory provisions in their reports. Sometimes labeled “limitations,” 
many of these provisions indicate where geotechnical engineers’ 
responsibilities begin and end, to help others recognize their own 
responsibilities and risks. Read these provisions closely. Ask questions. 
Your geotechnical engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform a 
geotechnical-engineering study. For that reason, a geotechnical-engineering 
report does not usually provide environmental findings, conclusions, or 
recommendations; e.g., about the likelihood of encountering underground 
storage tanks or regulated contaminants. Unanticipated subsurface 
environmental problems have led to project failures. If you have not 
obtained your own environmental information about the project site, 
ask your geotechnical consultant for a recommendation on how to find 
environmental risk-management guidance.

Obtain Professional Assistance to Deal with  
Moisture Infiltration and Mold
While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, the engineer’s 
services were not designed, conducted, or intended to prevent 
migration of moisture – including water vapor – from the soil 
through building slabs and walls and into the building interior, where 
it can cause mold growth and material-performance deficiencies. 
Accordingly, proper implementation of the geotechnical engineer’s 
recommendations will not of itself be sufficient to prevent 
moisture infiltration. Confront the risk of moisture infiltration by 
including building-envelope or mold specialists on the design team. 
Geotechnical engineers are not building-envelope or mold specialists.
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