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L. INTRODUCTION

This Geotechnical Exploration and Analyses Report for Structure B-13-732 summarizes
the findings of the geotechnical exploration, laboratory tests, and geotechnical engineering
analyses performed for the design and construction of a new three-span IH-39/90
Northbound Bridge over Femrite Drive for the northern section of the IH-39/90
reconstruction project in the Town of Blooming Grove, Dane County, Wisconsin. We
completed this work under the general direction of Dane Partners, LLC who established
the general scope of the work.

The intent of this report is to convey the information obtained from the soil borings, to
present the results of laboratory and field tests, to provide the results of our engineering
analyses, and to present our comments and recommendations for the design and
construction of the proposed structure. Variations in soil conditions should be expected
between or beyond the borings, or between sample intervals, the nature and extent of
which might not become evident until construction is undertaken. The project geotechnical
engineer, or their designated representative, should make observations at the time of
construction of the structure to determine if the subsurface conditions are as indicated by
the exploration performed, and to validate our comments, analyses, and recommendations
presented in this report for the subject structure.

. PROJECT INFORMATION

The subject bridge described herein is a part of the planned widening and reconstruction
of Interstate Highway 39 (IH-39) in Dane County. The planned IH-39 improvement consists
of the design and construction of bridges, bridge widening, retaining walls, sign structures,
sound barrier walls, roadway widening, and roadway reconstruction. The portion of the
IH-39 improvement in Dane County is considered the North Segment for the proposed
work. Separate reports address each of the improvements involved with this project.

The subject of this report is a new 1H-39/90 Northbound Bridge over Femrite Drive bridge
with Structure ID B-13-732. Ayres Associates, Inc. (AAl) provided preliminary drawings
dated February 13 and March 12, 2019, for use in preparing this report. Please refer to
enclosed Exhibits A through C in Appendix A which present the drawings provided by AAI
that we utilized in our analyses.

Based on the drawings provided, the proposed three-span bridge will have a total length
of approximately 149 feet and a total width of approximately 63 feet. Two abutments and
two piers will provide foundation support for the three-span bridge structure. The piers will
be located north and south of the edges of Femrite Drive. The southern and northern
bridge spans are approximately 42 feet long and the center bridge span is
approximately 60 feet long. New north and south approach embankments will be
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constructed diagonally across the open area between the existing Northbound and
Southbound IH-39/90 roadway embankments.

. FIELD EXPLORATION

We performed two standard soil borings, designated Borings SB-9 and SB-10 at or near
the staked locations found in the field and as presented on the Location Sketches,
Drawings 12939.3-8A and 12939.3-8B, enclosed in Appendix B. We adjusted the location
of Boring SB-9 approximately 25 feet south of the staked location and the location of
Boring SB-10 approximately 32 feet north of the staked location due to access restrictions.

We drilled and sampled borings for Structure B-13-732 to the following depths below
ground surface and corresponding elevation:

Bot f Bori
Ground Surface ottom of Boring
Elevation Depth Elevation
Soil Boring | Substructure Unit (feet) (feet-inch) (feet)
SB-9 South Abutment 881.2 48'-9" 832.5
SB-10 North Abutment 885.0 54'-3" 830.8

We used 2Vi-inch-inside-diameter hollow-stem augers to maintain an open borehole as we
advanced the borehole of Boring SB-9 to the last sample depth. We used 3%-inch-inside-
diameter hollow-stem augers to maintain an open borehole as we advanced the borehole
of Boring SB-10 to the last sample depth. We added water to the inside of the HSA to
counteract the water pressure present during the drilling of these borings.

As we advanced the boreholes of these borings, we obtained soil samples at 214-foot
intervals starting at a depth of 1-foot below the ground surface and continued to a depth
of 10 feet. We increased the sampling interval to 5 feet from a depth of 10 feet to the
boring termination depth. We performed this sampling using a 2-inch-outside-diameter
split-barrel sampler according to AASHTO Designation T206. We visually identified the
recovered soils in general compliance with the Unified Soil Classification System (USCS).

After obtaining the last split-barrel sample at Boring SB-10, we extended the borehole
using rotary drilling and rock coring methods. We performed the rotary drilling using a
tungsten carbide insert tri-cone roller bit. We performed the rock coring using a high-speed-
rotary, double-tube, diamond-tipped NQ2 core barrel in hard bedrock. We used water to
cool the tri-cone and core barrel bit and to flush the rock cuttings from the borehole. The
rock core sample recovered was placed sequentially into a core box and transported to our
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laboratory. Our analysis of the recovered rock core is presented on Page 5 and we include
a picture of the rock core in Appendix B.

We depict the subsoil stratification at the locations of the borings on the WisDOT Boring
Logs enclosed in Appendix B. The WisDOT Boring Logs are drafted with a depth scale and
the depth and respective elevation of each stratum change is denoted.

AAl staked the requested boring locations in the field. Due to drilling rig access restrictions
and existing roadway embankments, and/or the presence of utility lines, we drilled Borings
SB-9 and SB-10 at an offset from the requested locations. AAl determined the coordinates
and ground surface elevation of each of the soil borings after completion of the drilling and
sampling and provided this information to us. The “northing” and “easting” grid coordinates,
stationing, and ground surface elevations at the locations of the borings are provided on
the WisDOT Boring Logs.

IV.  SOIL AND BEDROCK STRATIGRAPHY
The soil stratigraphy encountered at Borings SB-9 and SB-10 can generally be
characterized as topsoil and fill material overlying native soil strata. Both of the borings

encountered bedrock within the depths drilled.

We found the surficial soils at Boring SB-10 to be frozen on the day of the sampling as
follows:

Estimated Frost Top Estimated Frost Bottom

Ground Surface

Elevation Depth Elevation Depth Elevation
Boring (feet) (feet-inch) (feet) (feet-inch) (feet)
SB-10 885.0 0'-0" 885.0 3'-0" 882.0

The borings encountered variable fill material and topsoil strata. We describe the fill
material and topsoil strata encountered at the borings as follows:

° Boring SB-9 encountered 12 inches of very dark brown LEAN CLAY WITH SAND
(CL) FILL TOPSOIL over 24 inches of brown fine to coarse SILTY SAND WITH
GRAVEL (SM) FILL mixed with LEAN CLAY (CL) TOPSOIL and LEAN CLAY (CL)
over 18 inches of dark gray SANDY SILT WITH GRAVEL (ML) FILL.

° Boring SB-10 encountered 8 inches of very dark brown LEAN CLAY WITH SAND
(CL) FILL TOPSOIL over 28 inches of brown SANDY LEAN CLAY WITH GRAVEL
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(CL) FILL over 5 feet of brown fine to coarse SILTY SAND WITH GRAVEL,
COBBLES, AND BOULDERS (SM) FILL.

Below the topsoil and fill material, the borings encountered a variable native soil strata. We
describe the native soil strata encountered at the borings as follows:

° Boring SB-9 encountered brown LEAN CLAY (CL) over brown fine to medium
SILTY SAND WITH GRAVEL (SM) GLACIAL TILL over brown fine to medium
SILTY SAND WITH GRAVEL AND COBBLES (SM) GLACIAL TILL over brown fine
POORLY-GRADED SAND WITH GRAVEL (SP) over brown fine to medium SILTY
SAND WITH GRAVEL (SM) GLACIAL TILL.

° Boring SB-10 encountered brown fine to medium POORLY-GRADED SAND (SP)
over brown SILT (ML) over brown fine to medium SILTY SAND WITH GRAVEL
AND COBBLES (SM) GLACIAL TILL.

We note that the gravel content varied from trace to some and the cobble content varied
from none to few in the GLACIAL TILL strata.

Below the native soil stratification, Borings SB-9 and SB-10 encountered white to light
brown slightly-to moderately-weathered SANDSTONE bedrock. We characterize the cored
SANDSTONE bedrock to be white to light brown unweathered poorly-cemented
SANDSTONE bedrock with cross bedding and annealed vertical fractures.

Please refer to the enclosed WisDOT Boring Logs for a further description of the topsoil,
fill material, native soil strata, and bedrock encountered at the locations of Borings SB-9
and SB-10.

V. GROUNDWATER

Our drilling crew found the boreholes of the borings to have a water level and were caved
at or after the completion of the drilling and sampling at the borings.

We summarize the water and caved level depths and respective elevations for the borings
as follows:

Ground
Surface

Elevation Depth Elevation Depth Elevation
feet-inch feet Comments (feet-inch (feet Comments

SB-9 I 881.2 | 127" | 868.6 |Atcompleﬁ0n 14'-3" | 867.0 |Atcompletion

Water Level Caved lL.evel
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Ground
Surface
Elevation

Water Level Caved Level

Comments

At completion

We expect the groundwater level to fluctuate as influenced by precipitation, snowmelt,
surface water runoff, and other hydrological and hydrogeological factors. The groundwater
level at the time of construction of the subject bridge may be higher or lower than the
groundwater levels encountered on the days that we performed the borings.

V. LABORATORY AND FIELD TESTS

We performed laboratory tests on selected split-barrel soil samples and a portion of the
bedrock core sample obtained from the borings to determine the physical properties of the
fill material, native soil, and bedrock encountered at the boring locations. For the soil
samples, the laboratory tests consisted of natural moisture content (MC), percentage of
soil particles passing the No. 200-mesh sieve (Fines), and particle size distribution
analysis. For the bedrock core sample, the laboratory tests consisted of density of rock
(Wet Wt) and unconfined compressive strength of rock (r,). In addition to the above tests,
we tested some of the cohesive soils for approximate unconfined compressive strength Q)
using a spring penetrometer.

The field test consisted of the standard penetration test (SPT). We performed the SPT
during the sampling procedure at the boring locations. The SPT is the number of blows per
foot (“N” value) needed to drive the split-barrel sampler using a 140-pound hammer free-
falling for 30 inches. We determined the corrected standard penetration resistance {(N)eo-
value} which is the N-value corrected for hammer efficiency and normalized to an effective
overburden pressure at 1-atmosphere based on estimated densities for the soils
encountered by the borings.

We include the laboratory and field test results obtained for this report on the WisDOT
Boring Logs and/or Laboratory Test Result Record, Figure 1, enclosed in Appendix B. We
used the results from the Fines and particle size distribution tests to confirm or modify the
USCS soil identifications in general compliance with USCS classification procedures as
defined in ASTM Designation D2487.

We observed and evaluated the core sample in our laboratory for rock identification, Core
Recovery (CR), and Rock Quality Designation (RQD). The CR and RQD values are
indexes of the quality of the rock mass. We show the CR and RQD values assigned to the
rock core on the WisDOT Boring Log for Boring SB-10 and in the following table:

Dane Partners, LLC Project 12939.3
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Ground Core Information
Surface RQD
Boring | Elevation Depth Elevation Length | CR
feet % % Description
SB-10 885.0 49'-0" to 54'-3" — to — 5.3 52 7 very poor

In summary, we performed a total of 5.3 feet of rock coring. Of this, 5.3 feet (100.0%)
consisted of very poor quality rock. A picture of the rock core is included in Appendix B.

The laboratory and field test results for the borings suggest the following:

® The granular fill material is in a moist relative moisture condition. At Boring SB-9,
the granular fill material is in a loose to medium dense state of relative density. At
Boring SB-10, the granular fill material is in a loose to very dense state of relative
density.

® The condition of the cohesive fill material is unknown as it was frozen at the time of
our field work.

® The granular native soil strata are in a moist relative moisture condition to
approximately elevation 864 feet below which they are in a wet relative moisture
condition

® At Boring SB-9, the granular native soil strata are in a medium dense state of

relative density with loose layers to approximately elevation 849.5 feet and in a
dense state of relative density to approximately elevation 844 feet below which they
are in a dense to very dense state of relative density.

® At Boring SB-10, the granular native soil strata are in a medium dense state of
relative density to approximately elevation 873 feet and in a medium dense state of
relative density with dense layers to approximately elevation 858 feet below which
they are in a very dense state of relative density.

We used the laboratory and field test results in our evaluation of the topsoil and native soil
strata encountered at the boring locations to determine soil parameters to use in the design
of the foundation system for the subject IH-39/90 Northbound Bridge over Femrite Drive.
VIl. ANALYSES PROCEDURES, ASSUMPTIONS, & GIVEN INFORMATION

Using the information obtained from Borings SB-9 and SB-10 performed in the vicinity of
the abutments of the proposed bridge structure, we performed geotechnical analyses for
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shallow foundations and deep driven pile foundations for the substructure units of the
proposed bridge using Load and Resistance Factor Design (LRFD) procedures presented
in Chapter 11 of the WisDOT Bridge Manual (WBM) dated January 2019, and related
chapters in the AASHTO LRFD Bridge Design Specifications for Highway Bridges, 8"

Edition.

A. Shallow Spread Footing Foundations

Per Chapter 12 of the IH-39 Project Manual, the use of a driven pile foundation for
the corridor structures is preferred unless shallow spread footing foundations are
placed on bedrock or other high bearing capacity material. Therefore, shallow
spread footing foundations for the abutments are not being considered since
bedrock was not encountered by the borings performed.

B. Deep Driven Pile Foundations

1. Existing IH-39/90 Southbound Structure B-13-462

We reviewed the WisDOT Site Investigation Report dated August 30, 1995, and
the pile driving data for the 1997 construction of the existing IH-39/90
Southbound Bridge (Structure B-13-462) over Femrite Drive. Our review of this
information is as follows:

] The WisDOT Site Investigation Report contained the following
information:

0O

The 1995 borings encountered low to moderate strength granular
soil strata over moderate to high strength granular soil strata.
Bedrock was encountered within the depth explored by these
borings. This is similar to the soil stratification encountered by
Borings SB-9 and SB-10 for the current work.

0 Recommended 10x42 H-piles with a design bearing capacity of 55
tons or 110 kips. The report recommends a factor of safety of 2,
which equates to a Rn, , of 110 tons or 220 kips for these piles
o0 The recommended H-pile tip elevations for the substructure units
were as follows:
- North Abutment — 835 feet
- Pier 1 (north) — 830 feet
- Pier 2 (south) — 830 feet
- South Abutment — 832 feet
O The report states that dewatering for the construction of the piers for
this bridge may be needed.
o The report states that boring completed in 1960 in the vicinity of
Pier 2 encountered boulders, but that the piles installed during the
Dane Partners, LLC Project 12939.3
lllinois State Line - Madison; Structure B-13-732 Dane County, Wisconsin
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construction of the previous bridge did not encounter any boulders
during driving.

® The pile driving records for existing Southbound IH-39/90 Bridge

(Structure B-13-462) over Femrite Drive shows that 10x42 H-piles were

driven to support the substructure units. These records indicated the
following:

o The 10x42 H-piles were designed for a bearing capacity of 55 tons

or 110 kips, which equates to a Rng,, of 110 tons or 220 kips using

the recommended factor of safety of 2.

o0 For the North Abutment:

- The plan length was 50 feet.

- The cut-off lengths ranged from 41.8 to 58.8 feet with an
average of 49.0 feet.

- The estimated tip elevations ranged from 841.0 to 834.0 feet
with an average of 833.7 feet. This indicates the piles drove
approximately 9 shallower to 8 feet deeper than anticipated.

- The Rny, ranged from 236 to 314 kips with an average of 262
Kips.

o Forthe Pier 1 (north):
The plan length was 40 feet.

- The cut-off lengths ranged from 26.3 to 42.3 feet with an
average of 34.0 feet.

- The estimated tip elevations ranged from 840.0 to 824.0 feet
with an average of 832.3 feet. This indicates the piles drove
approximately 2 feet shallower to 14 feet deeper than
anticipated.

- The Rny, ranged from 224 to 383 kips with an average of 275
kips.

o For the Pier 2 (south):

- The plan length was 40 feet.

- The cut-off lengths ranged from 21.2 to 38.4 feet with an
average of 29.9 feet.

- The estimated tip elevations ranged from 844.7 to 827.5 feet
with an average of 836.0 feet. This indicates the piles drove
approximately 2 to 19 feet deeper than anticipated.

- The Rny,, ranged from 235 to 335 kips with an average of 277
Kips.

o For the South Abutment:

- The plan length was 50 feet.

- The cut-off lengths ranged from 33.9 to 54.0 feet with an
average of 44.8 feet.
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- The estimated tip elevations ranged from 848.3 to 828.2 feet
with an average of 837.4 feet. This indicates the piles drove
approximately 4 feet shallower to 16 feet deeper than
anticipated.

- The Rny, ranged from 234 to 296 kips with an average of 258
Kips.

2. Groundwater Elevations

Based on the results of the borings completed for the subject bridge structure
for the North Segment of the IH-39 Reconstruction project, we recommend a
design groundwater elevation of 868.0 feet be used for our pile driving and
ultimate capacity computations.

3. Pile-Supported Footing Base Information

AAl provided the following pile-supported footing (pile cap) base and lowest
ground surface elevations at the substructure units for the subject bridge
structure. Where MSE retaining walls are constructed to retain the approach
embankments at substructure units, the berm elevation used in our
computations is the proposed ground surface elevation in front of the MSE
retaining wall.

We note that the approach embankments for this structure will be constructed
on the east side of the existing southbound roadway embankment. For our
computations, we used the elevations for the proposed structure at the
northbound reference line.

Berm Pile Cap
Substructure Nearest Elevation Base Elevation
Unit ____Boring(s) (feet) (feet)
South Abutment SB-9 883.6 881.1
Pier 1 (south) SB-9 869.8 861.4
Pier 2 (north) SB-10 869.8 861.5
North Abutment SB-10 882.2 879.7

We anticipate the piles for the Piers and Abutments will be driven after the area
in the vicinity of the substructure units has been graded.

4. Pre-boring
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As presented in WBM Chapter 11.3.1.6, pre-boring is required for displacement
(i.e, cast-in-place or CIP) piles driven into new embankments over 10 feet in
height. Based on the plans provided, pre-boring is not required for the Piers and
Abutments.

5. Allowable Driving Resistances

We used the computer program APILE to compute the ultimate skin friction and
end bearing parameters and the ultimate and factored capacities of the soils
encountered by the borings using static analyses.” We present the angle of
internal friction (¢), unit weight (y), and cohesion (c) values used in APILE in
enclosed Table 8-1 in Appendix C and in Table A pages 11 through 14. The
cohesion values are based on the approximate unconfined compressive
strength readings obtained using a spring penetrometer and the laboratory
unconfined compression strength test results. We estimated the density values
based on: (1) wet density (y,,) test results of selected representative samples
of the various strata encountered by the borings performed; (2) the standard
penetration results obtained by the borings performed; and, (3) our experience
with similar material. We computed the angle of internal friction values using
empirical formulas based on the N1,,-values for each soil stratum. As
recommended ina 2013 WisDOT Research Program (WHRP) report written by
Dr. James Long, we limited the computed maximum friction angle to 36 or 40
degrees depending upon the N1, ,-values for computing skin friction and end
bearing capacities for driven piles.? We used the percentage loss of soil
strength during driving from Table 11.3-4 of the WBM based on the type of soil
for each stratum for cast-in-place (CIP) pipe piles. Due to the reported over-
driving of H-piles on other WisDOT bridge projects, we increase the percentage
loss of soil strength during driving values from the WBM values for H-piles. We
used the Static Nominal Axial Compression Resistance Factors (¢,,,) from
Table 11.3-1 of the WBM based on the type of soil for each stratum. The
percentage loss of soil strength and o, factors used are included in enclosed
Table 8-2 in Appendix C and in Tables A on pages 11 through 14.

'APILE. Vers. 2014. Austin, TX: Ensoft, Inc., 2014. Computer software.

?James H. Long, PhD, PE, Improving Agreement Between Static Method and Dynamic Formula for Driven
Cast-In-Place Piles in Wisconsin. (Madison, WI: Wisconsin Department of Transportation, 2013).
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6. Design ‘Required Driving Resistance’ (Rny,,) and ‘Factored Axial
Compression Resistance’ (P,)

Based on the types of soils encountered by Borings SB-9 and SB-10, we
evaluated driven 10%-inch-outside-diameter, steel CIP-pipe-piles and
driven 10x42 steel H-piles in our analyses of the deep foundations for the
proposed substructure units for North and South Abutments and Piers 1 and 2.
AAl requested thatthe minimum Rn, , for the CIP-pipe-piles be 130 tons or 260
Kips.

The Design Rn,,, for a selected pile type is determined by using the Design P,
for the selected pile and a dynamic resistance factor (@gyn) Of 0.5 for driven piles
where the modified Gates dynamic formula is planned to be used for
construction driving criteria. The Design P, and Rng,, values for the evaluated
pile types, as presented in Table 11.3-5 of the WBM, are summarized as

follows:
Maximum P, Maximum Rn,,
H-PileSizes |  (kips) | (kips)
10x42 180 360

CIP-Pipe-Pile Sizes

Outside Diameter | Wall Thickness | Maximum P, | Maximum Rng,,
(inches) (inches) (kips) (kips)
0.250 130 260
10%
0.365 or 0.500 150 300

Per Mr. Jeff Horsfall with WisDOT, all piles are driven to the Design Rny,, atthe
time of installation. For the subject bridge structure, the Design Rn,,, equals the
Maximum Rn,,, for the selected CIP-pipe-piles or H-piles. Thus, we computed
the Design Pile Tip Elevation for the selected CIP-pipe-pile or H-pile type based
on the Design Rn,,,, the static resistance factor, and the percentage loss of soil
strength during driving for the soil strata encountered at each boring performed
for the subject bridge structure.

7. Drivability Evaluation

We used the computer program GRLWEAPto perform the drivability evaluation
for the selected H-piles and CIP-pipe-piles driven into the soils encountered by
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the borings.®* We check drivability using the AP/LE-computed ultimate skin
friction and ultimate end bearing parameters and the assigned percentage loss
of soil strength for each soil stratum. We used APILE to create the preliminary
data file for use in GRLWEAP.

We perform our drivability evaluation using the Delmag D16-32 and Delmag
D30-32 diesel pile driving hammers. We initially determine the drivability of piles
using the Delmag D16-32 pile driving hammer. If the specified pile is refused
using the Delmag D16-32 above the design pile tip elevation, then we
determine drivability of the specified pile using the Delmag D30-32 pile driving
hammer. We define driven pile refusal as occurring when the estimated number
of blows for a pile driving hammer as computed by GRLWEAP is equal to or
greater than 120 blows per foot. The allowable steel stress is defined as 90
percent of the yield steel stress for a pile type. Per Mr. Jeff Horsfall with
WisDOT, the steel stress at any time during driving should not exceed the
allowable steel stress for a pile type. If the ‘Driving Stress’ (,,) as computed by
GRLWEAP for the specified piles exceeds 90 percent of the steel yield stress
(35 ksi) of the shell of CIP-pipe-piles or of the steel yield stress (50 ksi) of H-
piles, then the pile is overstressed and we make the following adjustments:

- For CIP-pipe-piles
Increase steel yield stress to 45 ksi.*
B |ncrease shell thickness and restart the analyses process.
B Decrease the Design Rn, , and restart the analyses process, OR switch
to using H-piles.

- For H-Piles
Decrease the Design Rn,,, and restart the analyses process.

We use the following default pile hammer cushion parameters included in
GRLWEAP for the Delmag D16-32 and Delmag D30-32 diesel pile driving
hammers equipped with a 21-inch lead size in our drivability evaluation.

GRLWEAP Default Pile
Hammer Cushion Parameter CIP-Pipe-Pile H-Pile

50% Aluminum 50% Aluminum

Cushion Material and 50% Conbest | and 50% Conbest

*GRLWEAP. Vers. 2010. Cleveland, OH: GRL Engineers, Inc. GRLWEAP. 2010. Computer software.

“Per Mr. Jeff Horsfall with WisDOT, the use of 45 ksi steel for CIP-pipe-piles is acceptable to WisDOT.
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GRLWEAP Default Pile
Hammer Cushion Parameter CIP-Pipe-Pile H-Pile
Area (inches?) 227 227
Elastic Modulus (ksi) 530 530
Coefficient of Restitution 0.8 0.8
Helmet Weight (kips) 1.7 1.9
Thickness (inches) 2.0 2.0

8. Downdrag Load

Per WBM Chapter 11.3.1.17.1, downdrag load, or negative shaft resistance,
occurs due to settlement of the embankment caused by the additional loading
imposed on the existing soils from the raising of the grade at a proposed
substructure unit. WisDOT states that factored downdrag loads of 126, 168,
and 294 kips are allowed in addition to the Design P, for 10x42, 12x53,
and 14x73 H-piles, respectively, driven to refusal on relatively-sound bedrock
using modified Gates driving criteria to determine the Driving Rn,,.. Downdrag
loads on displacement piles (e.g., CIP piles) or non-end bearing H-piles reduce
the Design P, of the pile unless countermeasures are undertaken to minimize
the downdrag condition. .

WisDOT specifies that the provisions specified by AASHTO for downdrag
should be used to compute downdrag loads. AASHTO specifies that downdrag
loads should be applied if the settlement between the soil and the installed pile
is 0.4 inches or greater. Soil settlement below the installed pile is ignored in
these computations. We used the preliminary cross-section drawings provided
by AAl to determine the maximum height of fill to be placed at each
substructure unit. We use the procedures and equations presented in AASHTO
Section 10.6.2.4 to estimate settlement between the soil and the installed pile
to the computed maximum depth of each pile type/size analyzed.

After determining which soil strata could cause downdrag, we apply the
AASHTO specified downdrag (DD) load factor to the computed unfactored skin
friction load for the affected soil strata. For the driven portion of a pile, we apply
a 1.4 DD load factor to the APILE-computed unfactored skin friction load. For
the prebored portion of a pile or where embankments are constructed after piles
are driven, we apply a 1.25 DD load factor to the unfactored skin friction load
computed using AASHTO specified drilled shaft analyses procedures.
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VIIL

C. Lateral Deflection Analyses

We understand that the proposed abutments will be Type A1 (sill) abutments. We
understand no lateral force analyses are required for the abutments.

ANALYSES RESULTS
A. Shallow Spread Footing Foundation Analyses

We did not perform shallow spread footing foundation analyses for the abutments
or piers for the subject bridge structure for the reasons presented above in Section
VILA.

B. Deep Driven Pile Foundation Analyses

We performed the static and drivability analyses using the AASHTO and WisDOT
procedures and the given and estimated information as outlined above in Section
VII.B. We used APILE to complete the static analyses and GRLWEAP to complete
the drivability analyses for the deep driven pile foundation for the abutments and
pier for the subject bridge structure. Enclosed Table 8-2 in Appendix C and Table A
on pages 11 through 14 present the average unfactored end bearing and average
unfactored skin friction without soil driving loss values derived from the APILE static
computations for the soil strata for each of the borings. Enclosed Table 8-3 in
Appendix C presents the static and drivability results including the Design Pile Tip
Elevations; Design, Driving, and Ultimate Rny,,; Design and Factored P,; and
estimated Maximum o, from the APILE and GRLWEAP computations for each of
the borings. Using static analyses, we used the Design Rn,,, for steel CIP-pipe-piles
or steel H-piles and the estimated soil driving loss for each stratum to determine the
design pile tip elevation as presented in Table 8-3 in Appendix C. We used a
dynamic resistance factor of 0.5 to compute the Design P, presented in Table 8-3.
Using static analyses, we computed the Factored P, presented in Table 8-3 using
the static resistance factors presented in Table 8-1 in Appendix B. Where the
computed Factored P, is higher than the Design P,, we recommend the Design P,
be used in designing the pile foundation layout.

The analyses’ results indicate that the use of driven steel CIP-pipe-piles or steel H-
piles would be acceptable to support the substructure units for the South Abutment,
Pier 1, Pier 2, and North Abutment for the proposed bridge structure. Our analyses
indicate that thicker wall CIP-pipe-piles with an increased steel yield stress should
be used due to the presence of the very dense GLACIAL TILL soil strata and the
SANDSTONE bedrock. Steel H-piles for this bridge structure would be functioning
as end-bearing piles terminating in the very dense slightly- to moderately-weathered
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SANDSTONE bedrock to unweathered poorly-cemented SANDSTONE bedrock.
Based on the presence of bedrock in close proximity to the computed pile tip
elevations for the CIP-piles, we do not recommend that CIP-piles be considered for
supporting the substructure units for the subject bridge structure due to the potential
for the CIP-piles to be damaged during installation.

Therefore, we recommend 10x42 steel, H-piles provide foundation support for the
South Abutment, Fier 1, Pier 2, and North Abutment substructure units. Please refer
to Table B on page 20 for our recommended Design Rn,,,, Design P,, Design Pile
Tip Elevation, Driving Rn,,, and other pertinent design values for each substructure
unit. Our drivability analyses indicate a Delmag D16-32 or similar pile driving
hammer should be able to drive the recommended steel H-piles.

We computed a settlement of approximately 1% inches between the existing soil
strata and the total length of an installed pile due to the construction of the south
approach embankment. Per AASHTO, downdrag load should be considered when
computed settlements between existing soil strata and the total length of an
installed pile are greater than or equal to 0.4 inches. We compute elevation 869.2
feet to be the elevation below which the estimated settlement between the soil and
the installed pile will be less than 0.4 inches. The soil strata above these elevations
contribute to downdrag loading of the installed pile.

Due to the minor changes in the ground surface elevation at the Pier 1, Pier 2, and
North Abutment substructure units, downdrag load due to settlement between the
existing soil strata and the total length of installed pile is estimated to less than 0.4
inches.

Based on the computed settlement between the soil and the total length of installed
pile due to the south approach embankment and per AASHTO and the WBM, we
computed the Factored Downdrag Load presented in Table B due to soils above the
elevation 869.2 feet at Boring SB-9. This Factored Downdrag Load is less than the
WisDOT maximum allowed additional load of 126 kips for the recommended 10x42
steel, H-piles. Therefore, no adjustment of the design capacity for the
recommended H-piles is required.

Some of the newer bridges along the 1-39 Corridor were constructed with either H-
piles or CIP piles. We were informed that the H-piles are typically driving deeper
than the computed depths in soils and the CIP piles are typically reaching capacity
at shallower than computed depths, although some piles are driving deeper and
shallower within the same substructure. For bridge Structure B-53-323 (Avalon
Road), H-piles for the abutments drove significantly deeper than computed and CIP
were driven in the median to depths 3 to 6 feet shallower than computed.
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Table B: Recommended Driven Steel H-Pile Information for Structure B-13-732%

Substructure Unit South Pier 1 Pier 2 North
Abutment (south) (north) Abutment
Nearest Boring SB-9 SB-9 SB-10 SB-10
Pile Cap Base Elevation | gg, 861.4 861.5 879.7
(feet)
H-pile Size 10x42 10x42 10x42 10x42
H-pile Steel Yield Stress (ksi) 50 50 50 50
Design Rn,,, (kips) i 360 360 360 360
Design P, (kips) l 180 180 180 180
Factored Downdrag l?oad 41 0 0 0
(kips)* |
Design Pile Tip Elevation 836.6 838.5 840.8 841.0
(feet)
Computed Pile Length (feet) 44.5 22.9 20.7 38.7
pocommandedtmntle] | | 2 | a
Driving Rn,,, (kips) 360 360 360 360
dammor Typo | Bo%0 | Bamag | Damag | Deinag

o See attached Table 8-3 in Appendix B for additional driven pile drivability resuits.
t Please refer to page 20 for an explanation of the recommended plan pile lengths.

* Per WBM 11.3.1.17.1, the Factored Downdrag Loads do not reduce the Design P, for the recommended 12x42

H-piles.

Based on the indicated variability in the thickness and type of soil overburden and
the variability in the density of the bedrock, we recommend an average of
approximately 5 percent be added to the computed pile lengths as presented in
Table B on page 20 for the recommended 10x42 steel, H-piles installed at the

substructure units for the South and North Abutments and Piers 1 and 2 for the
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iIX.

subject bridge structure to allow for the anticipated soil overburden and bedrock variability.

Borings SB-9 and SB-10 did encounter cobbles in the GLACIAL TILL strata. The
borings did not encounter any boulders in the GLACIAL TILL strata. It is known that
GLACIAL TILL soils can contain a variable quantity of these large particles and that
these large particles can be erratically located within the GLACIAL TILL soil matrix.
Therefore, we recommend pile points be used for the H-piles due to the potential
to encounter cobbles and/or boulders within the very dense GLACIAL TILL soils.
The pile points help to evenly distribute the driving stresses to the steel of these
piles which will help to reduce the potential of damage to the piles during driving.

C. Lateral Deflection Analyses

We did not perform lateral deflection analyses for any of the substructure units for
the subject bridge structure.

BRIDGE CONSTRUCTION

We offer the following comments and recommendations regarding the construction of the
three-span 1H-39/90 Northbound Bridge over Femrite Drive for the North Segment of the
IH-39 Reconstruction Project.

A. Shallow Foundations

Shallow spread footing foundations are not being considered for the abutments and
piers for the subject bridge structure for the reasons presented above in Section
VILA.

B. Deep Foundations

We recommend a deep foundation system consisting of 10x42 steel, H-piles driven
in accordance with the WisDOT Standard Specifications for Highway and Structure
Construction and relevant special provisions to support the proposed substructure
units for the South and North Abutments for the subject bridge reconstruction.

Using the proposed pile cap base elevations as presented on Exhibit A and the
recommended plan pile lengths as presented in Table B on page 20, we estimate
the recommended steel H-piles will achieve the Design Rn,,, of 300 kips in very
dense SANDSTONE bedrock in the vicinity of the following estimated pile tip
elevations:
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Estimated Pile Tip
Substructure Nearest Elevation
Unit Boring(s) (feet)
South Abutment SB-9 834
Pier 1 (south) SB-9 837
Pier 2 (north) SB-10 839
North Abutment SB-10 838

Please refer to Table B on page 20 for a summary of the analyses results for the
recommended steel H-piles. Additional static and drivability analyses’ resuits
information is presented in Tables 8-2 and 8-3 in Appendix C.

The final driven length of the steel H-piles will depend on: (1) the variability of the
soil overburden thickness, (2) the variability of the soil overburden density, and (3)
the selected pile hammer type. Therefore, variations in the installed length of steel
H-piles should be anticipated.

C. General Comments and Recommendations

We recommend that all work associated with the selected foundation system at the
project site be performed in accordance with the WisDOT Standard Specifications
for Highway and Structure Construction and relevant special provisions.

Slope protection should be provided in the vicinity of and around all substructure
foundation units as required by WisDOT standards to reduce the potential for
erosion.

X. CLOSING COMMENTS

Soils & Engineering Services, Inc. prepared this report for the exclusive use of Dane
Partners, LLC and the Wisconsin Department of Transportation to aid in the design of the
proposed IH-39/90 Northbound Bridge over Femrite Drive for the North Segment of the
IH-39 Reconstruction Project in the Town of Blooming Grove, in Dane County, Wisconsin.
The recommendations in this report are based on the project information provided to our
office. Soils & Engineering Services, Inc. should review any changes in the nature, design,
or location of the proposed bridge after submittal of this Geotechnical Exploration and
Analyses Report for Structure B-13-732 to revise the recommendations in the report, if
necessary. The nature and extent of soil or groundwater variations between the boring
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locations may not become evidentuntil the time of excavation or construction of the subject
bridge. If soil or groundwater variations are evident at the time of excavation or
construction, it will be necessary for Soils & Engineering Services, Inc. to re-evaluate the
soil and groundwater, and other site conditions, which may result in the revision of our
recommendations in this report.

Soils & Engineering Services, inc. should review the final design and specification
documents for this project to verify that our recommendations regarding the foundation
system are interpreted correctly and implemented in the design of the subject bridge as
they are intended. It is further recommended that the project geotechnical engineer be
present at the time of pile instaliation for the proposed bridge structure to observe
compliance with the design concept and specifications, and to provide recommendations
to modify the design if subsurface conditions differ from those anticipated prior to
construction. It is important that the pile load capacity, soil strength, bedrock integrity,
degree of compaction, and other soil properties required be confirmed and/or determined
at the time of excavation and construction activities for the subject bridge.

The recommendations provided in this report are based on our identification/classification
and interpretation of the soils and information given on the WisDOT Boring Logs, and may
not be based solely on the contents of the driller’s field logs.

Soils & Engineering Services, Inc. prepared this report for the subject bridge in accordance
with generally accepted geotechnical engineering practices at this time. Soils &
Engineering Services, Inc. offers no other expressed or implied warranty.

Soils & Engineering Services, Inc. will store the soil samples obtained from the soil borings
performed for this project for a period of 60 calendar days after the date of this report.
Please advise us if we should extend this period.

We recommend that this Geotechnical Exploration and Analyses Report, in its entirety, for
Proposed Structure B-13-732 be made available to bidding contractors or subcontractors
for information purposes. The Appendices, WisDOT Boring Logs, and other attachments
referenced in this report should not be separated from the text of this report. This report
should be considered invalid if used for purposes other than those described herein.

Safety precautions, such as those required by OSHA and the Wisconsin Department of
Safety and Professional Services, should be followed throughout the entire construction
of the proposed project. They include, but are not limited to, the proper sloping and/or
support of excavation sidewalls and adjacent embankments, roadways, sidewalks, railroad
lines, utility lines, and/or buildings.
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Soils & Engineering Services, Inc. respectfully submits this Geotechnical Exploration and
Analyses Report, dated April 10, 2019, for Proposed Structure B-13-732 to Dane Partners,
LLC and the Wisconsin Department of Transportation.
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Appendix A
B-13-732 Preliminary Plan Sheet 1 of 4, Exhibit A
60% Plan Cross-Section Sheet PRE-98, Exhibit B
60% Plan Cross-Section Sheet PRE-99, Exhibit C
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Appendix B
Boring Location Sketch, Drawing 12939.3-8A and 12939.3-8B
WisDOT Boring Logs for Borings SB-9 and SB-10
Laboratory Test Result Record, Figure 1
Boring SB-10 Rock Core Picture
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LOCATION SKETCH
IH-39 North Segment

IH-39/90 Northbound Bridge Over Femrite Drive

lllinois State Line - Madison
USH-12/18 Interchange

Town of Blooming Grove, Dane County, Wisconsin

WisDOT State ID 1007-10-02/05

DRAWING
12939.3-8B

Created on 04/10/2019 Revised on
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-39 NORTH\12939.3 BRS\732.NB BR.FEMRITE DR\DRAWINGS\12939.3.139N.NB BR.F|

NAPROJECTSV12900 PROJECTS\12939.1-39 SEGMENTS\12939.3.1

~s Wl Dept. of Transportation WISDOT PROJECT ID: 1007-10-02/05 BORING ID: SB-9
% 3502 Kinsman Blvd. . ARG
%wod  Madison, WI 53704 WISDOT STRUCTURE ID: B-13-732 : 1 of 2
WISDOT PROJECT NAME: CONSULTANT: CONSULTANT PROJECT NO: LATITUDE: LONGITUDE:
IH-39 North Segment Dane Partners, LLC
ROADWAY NAME: DRILLING CONTRACTOR: DRILLING CONTRACTOR PROJECT NO- NORTHING: EASTING:
IH-39/90 NB Bridge over Femrite Drive | Soils & Engineering Services, Inc. 12939.3 474452.74 849818.5
DATE STARTED: CREW CHIEF: DRILL RIG: COORDINATE SYSTEM:
1/08/19 S. Hunger CME 550X WCCS
DATE COMPLETED: LOGGED BY: HOLE SIZE: HORIZONTAL DATUM: VERTICAL DATUM:
1/08/19 G. Prior 5.6in WCCS Dane MSL
COUNTY: LOG QC BY: HAMMER TYPE: STREAMBED ELEVATION:
Dane C. Bower Automatic NA
STATION: OFFSET: TOWNSHIP: RANGE: SECTION: 1/4 SECTION: ’ 114 1/4 SECTION: SURFACE ELEVATION:
1+64.24 ‘NB (OES)" 35.598' R S 881.18 ft
w € =
S s wis g & S % E
—u sl 8l = E3 1s_128 Soil / Rock Description 2 e 2188 g
Y4s Yo 8| OS5 |§E| & and Geological Origin for % 22 3| 2|25 Notes
L5 Q| 2| @ad> (07| & Each Major Unit / Comments w8 121821 E
2z ¢ oz @ |23 =
3| BRI s
m GS M LEAN CLAY WITH SAND, very dark brown, moist, medium cL HSA|2vi"-inside-diameter
1.0 plasticity, organic odor, fill topsoil 880.2 continuous flight
SPT 16 1 M 5-4-3 SILTY SAND WITH GRAVEL, brown, fine to coarse grained, hollow-stem augers
1 ) = - moist, loose, non-plastic to low plasticity, fill, mixed with LEAN SM organic odor
3.0  CLAY (CL) TOPSOIL and LEAN CLAY (CL) mixed with LEAN g7g.2 N1g=15
r CLAY (CL) TOPSOIL and LEAN CLAY (CL)
M o B B SANDY SILT WITH GRAVEL, dark gray, moist, medium ML N1g=22
SZPT 16 M 3(162)6 4.5 dense, non-plastic to low plasticity, fill 876.7 13’ %
5 55 LEAN CLAY, brown, moist, hard, medium plasticity, cccasional 875.7 CL ’
* gravel :
T SILTY SAND WITH GRAVEL, brown, fine to medium grained, D 5
SPT 8 M 6-9-15 L moist, medium dense, non-plastic to low plasticity, trace to Ngov;SO one
3 (24) some gravel, glacial til &
SPT 1 1w 6-8-9 L SM Drove Stone
4 (17) 10 N1g=26
3 A12.0 869.2
1‘ % SILTY SAND WITH GRAVEL AND COBBLES, brown, fine to
L g medium grained, moist to wet, medium dense to loose,
non-plastic to fow plasticity, trace to some gravel, few cobbles,
SPT 8-10-11 - glacial till N1g=28
5 14 | M 1) =
15
SPT 8-11-6 | N1g=21
m 6 14 | W A7)
20
r SM
SPT 16 w 335 Dry Wt = 128 pcf
7 12 (8) MC = 12.3%
25 N1g=10
SPT 11-14-11 N1g=28
m 8 12 | W (25)
| 32.0 849.2
POORLY GRADED SAND WITH GRAVEL, brown, poorly
L graded, fine grained, wet, dense
Sp
SPT 16 | w 9-16-21 | N1g=39
9 (37)
WATER LEVEL & CAVE-IN OBSERVATION DATA
z WATER ENCOUNTERED DURING DRILLING: NMR @ CAVE - IN DEPTH AT COMPLETION:  14.25ft. "E‘)’gg
Y | WATER LEVEL AT COMPLETION:  12.58%. M | CAVE - IN DEPTH AFTER 0 HOURS:  NMR e H
NOTES: 1) Stratification lines between soil types represent the approximate boundary; gradual transition between in-situ soil layers should be expected.
2) NE = Not Encountered; NMR = No Measurement Recorded
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. WI Dept. of Transportation WISDOT PROJECT ID: 1007-10-02/05 BORING ID: SB-9
g- V’E 3502 Kinsman Blvd. WISDOT STRUCTURE ID: PAGE NO:
“omd  Madison, Wl 53704 - B-13-732 2 of 2
= = o] ~ & <
S g wio El§ 2% £
© . L = £
U Al 5| 2ES (g | 2 Soil / Rock Description 2 s E| 2|8 g
4s |Ygiz | OS5z |8E| ¢ and Geological Origin for % o8/ S || 2|5 Notes
22 8 e 2l a 8; Q|5 Each Major Unit / Comments 2 87121888
< & O gl 9 =
3:; g:'] 3 - & Q
POORLY GRADED SAND WITH GRAVEL, brown, poorly
graded, fine grained, wet, dense Sp
844.2
SILTY SAND WITH GRAVEL, brown, fine to medium grained,
moist, very dense, non-plastic to low plasticity, trace to some
gravel, glacial till Dry Wt
SPT M | 17-27-27 ry Wit = 135 pcf
10189 (54) HSA| 294" inside-diameter
continuous flight
SM hollow-stem augers
and water
MC =8.5%
N1gy=54
837.7
SPT|{ 5 \ W | 100/6" SANDSTONE, slightly weathered to moderately weathered, N14=97/6"
11 white, wet, very dense
i PP 832.4 ' "
End of Boring at 48.8 ft. Nlg=97/3
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-10-02.R08.WISDOT LOGS.B%3-732.GPJ 1H-39 North Segment 04/10/1

I39N.NB BR.FEMRITE DR. TN BLOOMG GROVE.DANE CO.1007

NAPROJECTS\12900 PROJECTS\12939.1-39 SEGMENTS\12939.3.1-39 NORTH\12939.3 BRS\732.NB BR.FEMRITE DR\DRAWINGS\12939.3.

e WI Dept. of Transportation WISDOT PROJECT ID: 1007-10-02/05 BORING ID: SB-10
5 3502 Kinsman Blvd. WISDOT STRUCTURE ID: PAGE NO:
%o’ Madison, Wi 53704 ' B-13-732 1 of 2
WISDOT PROJECT NAME: CONSULTANT: CONSULTANT PROJECT NO: LATITURE: LONGITUDE:
1H-39 North Segment Dane Partners, LLC
ROADWAY NAME: DRILLING CONTRACTOR: _ DRILLING CONTRACTOR PROJECT NO: NORTHING: EASTING:
IH-38/90 NB Bridge over Femrite Drive | Soils & Engineering Services, Inc. 12939.3 474631.32 849782.2
DATE STARTED: CREW CHIEF: DRILL RIG! COORDINATE SYSTEM:
11119 S. Hunger CME 550X WCCS
DATE COMPLETED: LOGGED BY: HOLE SIZE: HORIZONTAL DATUM: VERTICAL DATUM:
11119 G. Prior 6.6 in WCCS Dane MSL
COUNTY: LOG QC BY: HAMMER TYPE: . | STREAMBED ELEVATION:
Dane C. Bower Automatic NA
STATION: OFFSET: TOWNSHIP: RANGE: SECTION: /4 SECTION: ‘ 1/4 114 SECTION: SURFACE ELEVATION:
3+42.31 'NB (OES)' 3.053' L 884.97 ft
wl = o T o
S g 73m 1§ 2% £
[} R . = =
Fo xRl S| 2ED | Q Soil / Rock Description 2 lclE(SlEl®
wa o 2 BZ2 |BEg| £ X e g s El 8|S
Os |SCle OS5 1 5E| S and Geological Origin for =] >1 3| o Notes
85 2 €| m 3 ; a R Each Major Unit / Comments ®w & 135|g|8|s
<“ |3 < >3 | 2% =
w o > fon [m]
m GS F 0.7 LEAN CLAY WITH SAND, very dark brown, frozen, medium  g884.3| CL HSA[3ve"-inside-diameter
J plasticity, fill topsoil continuous flight
SPT 3 | F 3-2-2 Frozen, 0'to 3' hollow-stem augers
1 4) ~ b SANDY LEAN CLAY WITH GRAVEL, brown, frozen, medium CL organic odor
3.0 Plasticity, fil 882.0 N1g=10
SILTY SAND WITH GRAVEL, COBBLES, AND BOULDERS, .
SPT| 4 M 3-30/5" . brown, fine to coarse grained, moist, loose to very dense, On Cobble or
2 non-plastic to low plasticity, fill Boulder
- 5— boulder at 4.42' N1g,=6-56/5"
i with bricks, 5.5' to & SM
SPT 30-38-17 N1¢=93
3 |12 IMIVEs L -
L 877.0
POORLY GRADED SAND, brown, poorly graded, fine to
SPT M| 812-10 L medium grained, moist, medium dense SP Fines = 91%
4 18 0 22) 875.5 MC =21.8%
( SILT, brown, moist, medium dense, non-plastic to low N1g=34
plasticity, few sand
L B ML
L ] 12.0 873.0
57 SILTY SAND WITH GRAVEL AND COBBLES, brown, fine to
medium grained, moist to wet, medium dense to dense,
non-plastic to low plasticity, trace to some gravel, few cobbles,
SPT 16 | M 21-14-14 glacial til N1g=38
5 (28)
SPT 0 18-21-19 N1g=49
6 (40) SM
SPT 5-6-7 N1g=15
m 7 18 M-W| (13)
27.0 858.0
SILTY SAND WITH GRAVEL AND COBBLES, brown, fine to
L medium grained, moist to wet, very dense, non-plastic to low
plasticity, trace to some gravel, few cobbles, glacial tili
SPT 0 20-27-33 |- N14,=65
8 (60)
r SM
SPT 20-21-40 - N1g,=63
9 16 M-W 61
WATER LEVEL & CAVE-IN OBSERVATION DATA
z WATER ENCOUNTERED DURING DRILLING: NMR _@ CAVE - IN DEPTH AT COMPLETION:  20.17ft. ‘g’g H
W | WATER LEVEL AT COMPLETION:  17.5t. ML | CAVE - IN DEPTH AFTER 0 HOURS:  NMR Ry H
NOTES: 1) Stratification lines between soii types represent the approximate boundary; gradual transition between in-situ soil layers should be expected.
2) NE = Not Encountered; NMR = No Measurement Recorded
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NAPROJECTS\12900 PROJECTSV12939.1-39 SEGMENTS112939.3.1-39 NORTH\12939,3.BRS\732.NB BR.FEMRITE DR\DRAWINGS\12939.3.139N.NB BR.FEMRITE DR.TN BLOOMG GROVE.DANE CQ.1007

7 WI Dept. of Transportation WISDOT PROJECT 1: 1007-10-02/05 BORING ID: SB-10
g-wé 3502 Kinsman Blvd. WISDOT STRUGTURE ID: PAGE NO:
.= _Madison, WI 53704 ' B-13-732 2 of 2
W g o S 3
S, |5 0g =5 |25, ]2
(] . . g =
- = al5| 253 s _| ¢ Soil / Rock Description 2 icsE|S| B 2
Us Yol 2| 95 |8€| =& and Geological Origin for :\E 22 3| 5121 5 Notes
L5 % 2/ ®Q= 07| & Each Major Unit / Comments 218 15|88 =
2z |0 oz Sl 12| %8 =
w g:J > = | & [}
SILTY SAND WITH GRAVEL AND COBBLES, brown, fine to
medium grained, moist to wet, very dense, non-plastic to low
plasticity, trace to some gravel, few cobbles, glacial till
SPT| 4 M-w| 40-60/5" sM N1tgy=39-59/5"
10
{143.0 842.0
. SANDSTONE, slightly weathered to moderately weathered,
SPT W | 20-21-59 white to light brown, wet, very dense Dry Wt = 118 pef
11 16 16 (80) MC =16.0%
N1g=76
SPT) 2 AW ) 100/2" . 836.0 HSA 314 inside-diameter
12 Set HSA at 49'-0" and cleaned out HSA with 2'/," tri-cone to continuous flight
49' hollow-stem augers
Switched to NQ2 rock coring at 49" and water
RC | 33 SANDSTONE, unweathered, crossbedded, white to light N1g=91/2"
12 brown, wet, Layer RQD = 7% poorly-cemented, annealed COR! NQ2 diamond bit
131 T vertical fractures, no mineralizations or fossils rock core and water
Wet Wt = 134 pcf
r 7 CR=52% WL=0%
L 54.3 830.7 r,=2360 psi

End of Boring at 54.3 ft.




PARTICLE SIZE DISTRIBUTION ANALYSIS REPORT

U.S. SIEVE OPENING (inches) ] U.S. SIEVE OPENING (numbers) | HYDROMETER
o o oam o~ Far o 202 22 2288 0§
i L1717 I 1 o—6—bb< 1
100 : : ; K :
: A\
oo+ >
80 :
70—t
- :
us :
= 5
3 60 :
> :
m E
% 50
= Z
2 s
& 40—t
M .
m .
A< :
30
20 :
10—t
0 5 :
100 10 1 0.1 0.01 0.001
GRAIN SIZE (millimeters)
%\fc% GRAVEL (%) SAND (%) FINES (%)
e coarse | fine coarse | medium | fine SILT (%) | CLAY (%)
. ] 0 g 9 911
Sieve Percent Finer Sieve Percent Finer Grain Size (mm Coefficients
Size [ ] Size @ D D., D,, C. C,
#10 100 o
#16 100
#30 100
#40 100 Sample Information
#50 100 @ | Boring SB-10, 9'-9" Depth: SILT (ML) — non-plastic to low
#60 100 plasticity, brown, moist, medium dense relative density, few
#80 99 sand
#100 99
#200 91.1
. . . . LABORATORY TEST RESULT RECORD )
Soils & Engineering Services, Inc. IH-39 North Segment ol
“ 1102 STEWART STREET ¢ MADISON, WISCONSIN 53713 IH-39/90 NB Bridge over Femrite Drive o) &
. . Phone: 608-274-7600 & 888-866-SOIL (7645) llinois State Line - Madison 8 )
v Fax: 608-274-7511 & Email: soils@soils.ws USH-12/18 Interchange N O
— Town of Blooming Grove, Dane County, Wisconsin i
\e CONSULTING CIVIL ENGINEERS SINCE 1966 WisDOT State ID 1007-10-02/05 Y,

Printed on 4/9/2019
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Craig Bower
Text Box
IH-39/90 Northbound Bridge over Femrite Drive
Illinois State Line - Madison, USH-12/18 Interchange
City of Madison, Rock County, Wisconsin
WisDOT State ID 1007-10-02/05

Craig Bower
Text Box

Boring SB-10 Rock Core Picture


Craig Bower
Callout
Core Top Depth = 49'-0"

Craig Bower
Callout
Core Bottom Depth = 53'-3"


Appendix C
Table 8-1: Recommended Soil Design Parameters
Table 8-2: Deep Driven Pile Foundation Analyses’ Results; APILE Static Analyses’
Average Unfactored Soil Design Parameters
Table 8-3: Deep Driven Pile Foundation Analyses’ Results; AP/LE Static and
GRLWEAP Drivability Analyses’ Results

Dane Partners, LLC Project 12939.3
lllinois State Line - Madison; Structure B-13-732 Dane County, Wisconsin
April 10, 2019

’ Geotechnical Engineers since 1966

s



6102/6/ U0 pajuLg
‘sjqedldde JoN = YN 'sso| yibuans [los = 188
‘Wnjens-gns/Wnies jo woyog @ uoiseyos = 10g ‘wnyeis-gns/wniens jo doy @ uoissyos = do| ‘1004 2tenbs Jad spunod = Jsd 1004 2iqno Jad spunod = jod
S/OQUIAS pUE SUOHBIASIGYY 3jge]

"pajussaid siojord (447 B4} JO UOIIUISP Jayuny Jo4 Jodal sos aseald “([]) sieNoelq U pejussald ale z-1 'v'e ajqel suoyeoyads ubisaq abpug (4y7 OLHSYY Ui Woij s10j08 peo 04y ‘Beipumop o) Buinguiuco
BleJS [I0S Jo "pajuasald ik g-¢'L | SIqe ) JO |-¢'L} Bjqe] [enuely sBpug [OASI SUl WO SIOB SOUEISISSY ONBIS (43 SUL “UWNCD S} Ul pajussaid aie $10j0B4 PRO] 04y PUB SI0I0B] DOUBISISOY OBBIS Q4T xex
'81030B[U00 BuIALp 9id WOy Yorgpasy Uo paseq
said-H jesis usaup Joj pesh ae ([J) sioxorIq Ul umoys seniea 1SS BuiAuQ paseaioul oy "sayd odid |oss ‘eoe|d-ul-sEO USALP 10) pash ale [enuely aBpug | OGS 241 10 €1 ) sjqel wol ssnjea 78S Bualg pajussaud oy ,,
"uoijeuejdxa Joylny 1o} Hodal [20juyosjoab o} Jossl asesld ([]) s1edoelq Ul UMoys aie sg alid UsAup paonpal sy "WNJBAS-gqns/Wnes pajeoipul
aU Joy an[ea- |y sy uodn Buipuadap ,0p 10 49¢ 01 paonpal ale ,9¢ UBL) JSjealB sg pandwod ‘suonemndwos ajid UaALp o ‘pajussald si WNJess-gns 0 WNjeLs [10S YOBS Joy ‘gl ‘UCHOL-| [eulalu] JO ojbuy paindwos ay] ,
‘Bupiog pejesipul sy} 1B paIBIUNODUS SHIOS L) UO PASE] SSIBWINSS PAJSPISUOD D18 SON[EA J0j0B S0UEISISOY oNeIS 0447 pue 1SS Buiauq ‘uoisao) ‘uonoi [eulsiul Jo sibuy ‘Aysueq 1SIO Byl .

S9JON 9jqe/

[24v.43 auios 01 004 “TILL TVIDVTO ‘Qisusp aanvjad asuap Lia ‘Is1out UMOAG-YSIPPa4 OF

S¥0 [L9] g€ 0 logl ey 0TSt umo4q ‘sautf Guousvyd moj o1 opsvpd-uou ‘pounas unipaus 0 auf — (WS) TIAVED HLIM ANVS ALTIS | L°LES OV Thi8
AsSUap 241i0)04

SH0 fogl L1 0 [o€] 8¢ 0°$TI aSUBP oM UMOAG PUD UM0Aq 1y 31) ‘Poutp L8 autf— (dS) TAAVED HIIM ANVS QAAVID-ATIOOd |  THv8 01 T'6V8

Y0 (o] €€ 0 ¢ 081 T6V8 01 THSS

S¥0 [L9] €€ 0 0¢ 0281 T¥S8 017668

SH0 [29] €€ 0 e 0'Zs1 T'658 010'898

R i i A A $9]qqoo maf o448 swios o aovar TIIL |

TVIDVTD ‘Qisusp aanpjad 3500] 0f aSUIP WRIPIW 19M O] IS10Ul ‘UMKOLG-YSIppaL 0] Uno4q ‘saurf Qponsvyd

SH0 [L9] €€ 0 143 0TSt Moy o1 osoyd-wou pauin4s wmipaus o1 auf — (WS) STTILOD ANV TAAVID HIIM ANVS LLTIS | 0'898 01 7'698
Nmék.m 2UI0S 0] 20D.4] .NNN .N N-\NUU\NW N\Q.Nh:mwu w;.ad\mk mmtmmu S:,Qum:\ »NMNQS .QEQ&Q:&&NE&& 0}

SH0 (9] €¢ 0 ve ¥49! umodq ‘soutf Gjroysoyd mop o1 susvjd-uou ‘paunid umnpau 01 suyf — (WS) TAAVED HLIM ANVS ALTIS | 7698 01 L°6L8

S0 [¢sl o 000 0 k431 124043 [0UOISDI20 “KIUBISISUOD PADY JSIOUL UNROAG-YSIDLS “Cyousvd wnipaut — (10) AVID NVAT | LSL8 01 L 9LS
wN‘NN uN h\QNw:mE m\Eﬁwa

Sy [29] ¢¢ 0 i€ 0'sTt asuop wnipa ‘is1ou ‘(.3 ywp ‘Auoysoid moj o ousvid-uou — (TH) TAAVED HLIM LTIS XANVS |  L'9.8 01 7'8/8
(1) AVID NVYAT Puv TIOSJIOL (10) XY 1D NVAT Yo paxtud “TTL] GISuap oaijvjad 2500] Isioul

0] [L9] €€ 0 1€ 0°sC1 umno4q ‘sauyf Qoysvid mop o1 oysvd-uou paun.3 254000 01 suy — (WS) TAAVED HLIM ANVS ALTIS | 7'8L8 017088
e

SE0 [Lot ¢¢ 0 0¢ 0°SEl Jusuruequig JOJSIM WA TIOSIOL T (10) ANVS HLIM AVTO NvET usmoiq xaep Junsixs ooeyday] | 27088 01 1188
[iE

0 0€ 0°sEl jusunfuequEg LOASIM. WA TIOSJOL 1T (T0) ANVS HLIM AV IO NVET umolq yiep Sunsixs ooedoy | 1188 01 7188

0 0¢ 0S¢l T Jusuruequey TOQSIM M JUSUDUBQUID MU IONDSU0D) | 7'[88 01 9'¢88

xxSlOJORS (%) (4sd) (s9au6op) (3od) odAL jeusien (109y)
asun » 1SS |2 ‘uoisayon | .g ‘uonoud | 4 ‘Ausueqg uopeasjg
Buiaug jeulaju| 1SI10l
Jo ojbuy
slojaweled a|ld UBALQ «Slojouieled [10g pojewr}sg

G0/¢0-0L-2001 Al =1.1S LOdsIMm
UISUODSIA ‘AlunoD sueq ‘anols Buiwoolg Jo umo
aBueyoseiu) g1/zL-HSN
UOSIPE} - SUIT Sle1S Siou

aAUQ sjliwe Jeno 8bpug aN 06/6¢-HI

. . Juswbeg YUON 6S-HI
40 | obed SHILINVEVd NDISIA TI0S AIANININODTY :1-g dlgel




61026/ U0 pIjuLg

‘g|gesiidde JoN = YN 'sso| yibuaas jios = 188
"‘Winjes-gns/LWwneds jo wojoq @ uoisayo?) = jog ‘wnjesis-gns/winieds jo doj @ uoiseyo)) = dot ‘Jooy asenbs Jod spunod = ysd "Joos 21gno Jad spunod = jod
SJOQUIAS puE SUCIIBIAGIGYY BIqe]

‘pojussald $10J0B 0437 U JO UONIULRp JayNny Joy Hodar sas asesld '([]) sjexoriq Ul pojussald aie Z-l'v'e alqe suopealyoadg ublseq abpug Q447 OLHSYY 9Up Woyy s10j0. peo 4y ‘Beapumop o} Buinguiuoo
Ejedls 10§ Jo "pajuesald ale g-¢°LL BjqRL IO L-¢'L | Bjqe] [enuely abpug | QS S} WO SI00R 9oUBISISSY SIS 44T SUL "UwIn|od siy; uj pajussald sie si0joed PEoT (437 PUE SIOJES SOUEBISISAY 94818 (4N T e
'siopoeuos Bunlp spd woly yoeqpesy Uo peseq
so|id-H oals UsAUp Joy pash ale ([]) siedoeIq Ul umoys senjeA 1SS BulLq poseaoul 8y "sojid adid |ee)s ‘eoeid-Ul-JSEO USALIP JO pasn aie jenuely aBpug LOGSIM 83U 4O €L L slqe ) woyj senjea 18g Bulaug pajussald ayd ,,
‘uoneue|dxs tayng 1o} podal [B1UY0S1036 0} Isjal sses]d ([]) stexorIq Ul umoys ale sg ajd UBALIP padnpel 8y, "Wnjens-gns/wnyelis pareoipul
09€ UBY) Jopeaub sg psjndwos ‘suoieindwiod siid usalp Jo4 “pejusserd S| Wnjels-gns Jo WNJes [ios Loes Jo} ‘g ‘uoiou S jeussiu| jo sifuy payndwes sy ,

a3 J0j enjea-® LN a1 uodn Butpuadap L0t J0 ,9¢ 0) paonpas ale
“Buiiog pajedlpur 8u} 12 PaISIUNOOUS SII0S AU} UC PISE SOIBLUNSS PaISPISUCD I8 SSN(BA I0J0B-| SOUBISISOY JnEIS A4Y7 pue MSS Buiaig ‘UoisayoD ‘uonolid [eulslul Jo ajBuy ‘Aususd ISIO|N SUL .
SOJON 9/qe)

S0 [olo 0 [ovl sv 0'LET 2MID]2L aSUBP 4124 TIM UMOLG-YSIMOJA pup oy m ‘pa.oypan-Kjaiaopou of -AuySys — INOLSANVS | ST€8 01 L°Le8
N
wxS103084 (%) (3sd) (sooibop) (Jod) odA) jeltatep (109y)
asyi 1SS |2 ‘uoisayoy | @ ‘uonony | 4 ‘Ausuaqg uoneas|y
Buiaug leuau] 1SION
jo a|buy
SJojauieied ajld UdAll LSiojowesed |10 ojewns
JouieIEd Sild usana JOWEIE oS Pejewiss §0/Z0-01-200} (Il SIEIS LOQSIM

Ujsuo9sIpp ‘Alunog sue( ‘enoss) Bulwioo|y 0 umo
ebueyoselul gL/2L-HSN
uosipey - au Sjels siou
SALQ SRS 190 3BPUY AN 06/6S-Hi
Juswbag YUoN 6S-Hi
SHIALINVYVC NOISIA 10S AIANINNOOTY :1-8 a[qel

¥ Jo z ebed



‘pajussaid sI0pES (437 SU 4O UORIULSP JayUN) Joy Lodal sos ases|d “([]) s1evoriq Ul pajussald ale z-
ElRAS 108 104 pajussald aJe g-g'LL S|qeL 40 |-g° L} SIqeL [enuely aBpug {Oast

sajid-H [93)s usAp Joj pasn ase ([]) s1exorIq Ul UMOYS SanjeA 1SS BuAuQg peseaioul sy ‘sajid adid [o9)s ‘soeld

s} Joj enjea-° LN ey} uodn Bujpuadap ,0F 10 49 O} PeONpal SIe (9!

‘WNjeJIS-gNs/WNjels 4o Wopoq ® uociseyo) = jog

‘9jqedifdde JoN = YN

‘wnjess-gns/wmens Jo doy @ uoissyod = doj_ ‘1004 alenbs Jad spunod = ysd

6102/6/t uo pejulg

'sso| uibuans |los = 1SS
1004 219N Jad spunod = jod

S/0QUWAS PUE SUOREIABIGGY Bqe]

L'v'€ 81qe] suoneoyoadg ubiseq eBpug Q44T OLHSYY 2Ul Wolj SI010ed peo g4y 'Beipumop o) Bunnquuos
Y} WOy SI0}0B 4 SOUBISISSY SIS (4YT SUL UWNiOD St} Ul psjuSsald e SI00B- PEOT (4T PUE SIOI0B.] SOURISISSY SBIS (1441 yux

'$10j0R.AUCO BUIALID Bjid W01y YoBgPas) UC paseq

-U-}SE0 USALID IO pasn aie fenuepy oBpug LOASM S} 40 6L L Siqe ] woly senfea 1SS Buiaug pejusserd sy

‘uoijeuejdxa Jayring Joy Ladal [eojuLos}oab o} Jojal sses|d '([]) sjeNoelq Ut umoys ale sg o)id USAUP peonpal 8y "Wnjelis-gns/Winjens pajestpul

€ Uel} Jojealb sgr pajnduics “suopendwoo ojid usaup Jod “pajussad sf WNJess-qns Jo WMes (108 Yoes 10} ‘g ‘Uolol [BLISUL 10 8|Buy pejndwios ay) ,

"Buliog pS1edIpU! BYL JE PAISIUNOOUS SII0S BU} UO Paskq SIIBLIIISS PAISPISUCD S1e SSN[eA J0j0.- SoUBISISSY Olels (14¥T puB 18 BuaLg ‘Uolseyo 'uonoLl [eusslul Jo ajbuy ‘Ausus( Ision syl ,

SeON ojgel
(206) 000°887 SJISSOf 40 SUOLIDZIVL2UIUL OU ‘Sangon.f [po1LLIA pajpauup
S0 [olo {doD) 0oo‘vri 0 0°LEY popau120-A1100d 95/ = OV 424D] 1% ‘Um0.q 1y 0 1YM ‘PapPaqsso.s ‘pasyismun — GNOLSANFS | 80£8 010°9¢8
(109) 000" ¥1 Ajsuap
SY0 folo |(doy)ooocL 0 0'LEY aa1p]24 aSUIP L4394 Jam UNOAG-YSImof]od 1yS1] 07 a1y m pataymam-Ajarp.opout o1 ~yS1s — ANOLSANVS | 0°9€8 010°7h8
SH0 il in 0 Lov] s¥ 0TSt 0°CP8 010818
SHo [29] €€ 0 [o¢] ¥t 0TST 0818 01 0'8$8
S0 [} €€ 0 1€ 081 0'858 01 0°€98
S¥0 [29] €€ 0 [o¢] 1¥ 0TST 0£98 01 0'898
e I A R $3]gqoo maf Jaan43 awos 01 2004 “TTLL TVIDVTD T TT T
‘Apsuap aanvja. asuap L124 01 ISUP WNIPSWL oM 0] ISI0UL ‘UMOAG-YSIppad 0) umo.q ‘saurf Groysvyd
S0 [L9] €€ 0 [o¢] 8¢ 0CS1 M0] 01 ansvjd-uou ‘paurni3 wnipau o1 2uif — (WS) STTIFOD ANV TIAAVED HLIM ANVS ALTIS | 0898 010°¢L8
NuEu.w
St0 [Lo} ¢ 0 9¢ [iEY4! Maf ‘AIsuap aaja4 2SUsp UNIPaW ISIOU UMK0G-YSIDLS Y0P Muouspid mo] o1 ousvid-uou — (TH) LTIS | 0°€L8 01 S'SL8
SY0 fos] L1 0 9¢ 0'$T1 dysuop aayv]o. asuzp wnpoul IS10ul Uno.4q poul.3 wnipaul o1 oulf — (I8) ANVS AAAVID-XTHOOd | S L8 01 OLLS
A\ et ¢ 0 lov] s¥ 0's¢l 0LLS 03 G'6L8
Sv0 (zoT ¢ 0 1€ 0'sel S6L8O1L6LS
e e T “Asusp aayvjad asuap Lida 01 2500] ‘Is100 ‘UMOAq ‘Souyf Guogsvpd mop o3 |~
0 1€ 0°stl ousvjd-tiou pauln43 25000 01 auyf — (WS) SYAATAOT ANV ‘STTIL0D “TAAVED HLIM ANVS ALTIS | 1618 910788
00S 0 021 0788 01 7’788
021 TTId ‘Uaz04f ‘umodq ‘Spoysvd wnipaid — (1) TIAVED HLIM AVID NVITIANYS | 7288 0 €483
0021 TIOSdOL TTIA v2204 unoiq yavp Liva “Grousvd wnpau — (1) ANVS HIIM AVID NVAT| €188 010 <83
———= Nmnxmﬁum ubdozbm owv.im,wo ﬁhﬁdﬁ:ﬁ% Qﬁoz,wo bmﬁug Da E vou.mOQ oﬁxmm wﬁiom -—
xx$103J084 (%) (3sd) (sooibop) (3od) odAj jeporeny (1o0y)
a4y » 1SS |9 ‘uoisayoy | .g ‘uonoud | 4 ‘Ausueq uoneas|y
Bujaug Jeusajuyj 1SIOIN
J0 a[buy
slgjvweled ajld udallg ‘ySlojaweled [10S pajeunisy

¥ jo ¢ abeq

G0/20-01-2£001 QI ®1.IS 10dsiM
UISUODSIAA ‘AJUnog sue(] ‘eAols) BUiLOO|g O UMO |
abueyoseiu] 81/Z1-HSN
uosipey - sur sjejg sioul|)i
SAU( djuwWe 1on0 8bpLg N 06/6€-HI
uswBag YLON 6¢-H|
SYUILINVHVC NOISTA T10S AAANINNOITY :L-8-9lgel



6102/6/% uo paulg

‘ajqestidde JON = YN 'sso| Yibuass jjos = 198
‘Winjens-gns/WNiesls Jo wolog @ uoisayos = 1og ‘wnels-gns;uniens jo doy @ uolseyo) = do| 100} aJenbs Jad spunod = ysd 'J004 21gn9 tad spunod = jod
SJOQUUAS pue SUOHBIASIGYY Biqe]

‘pejussaid si0j0E4 G447 S 0 UohUYSP JayNNy Jo) Lodsl 88s aseeld '{[]) sisxoBIq Ul pajussald sie Z-} s SgeL suogeoypeds ubiseq aBpLg 0447 OLHSYY AU WO SI010E peoT a4y ‘Beipumop o} Bunnquiuod

ElE1S [0S 104 "Pajussald ale g-¢'| | |qeL 10 }-¢'L} S|qeL [Bnuely S6pug | OGS SU) WO SI0I0B. SOURISISSY OIS (-4d7 SUL "ULNn(od iy} U pajussald ale $10j08 4 PEOT (37 PUB SI0J0B S0UB)SISOY OIS (14N wex
'$10J0RAU0D BulALp a)id Wouy Yoegpasy Lo paseq

so|id-H [981s UaALP Joj pasn sue ([]) syexoeIq Ul umoys senjen 1SS Buiaug pasesioul ey “saiid adid [08)s ‘@oe(d-UI-JSED UBAUP JO) PasN a8 [enuely oBpug | OGSV 343 JO b-¢°L | S|qe | Wwouy sanfea 1sS Buug pejussaid ayy .,
“uoieUE|dxo Jaypny 10§ Lodal [Bojulosioeh o) Jejel eseald ‘([]) s1eMdoeIqg Ul UMOYS ik Sg ajid USALIP peonpal 8y, “LIMERS-qns/UNjEs pajesipul

s Joj anjer-* L s uodn Buipusdep 401 JO ,9¢ 0} paonpal ale ,g¢ Uey} Joyealb sy paindwios ‘suonendwods aid UsALP 104 "Psjussald S| WNJens-gns JO WRJELS [0S YOBS J0j ‘g ‘LoDl [BLISIU} JO ajbuy paindwoo ay]_ ,
‘Butioq pejedipul 8y} & PaIellinodUs S|IOS U} LG Pase] SSJEWUISS POJaPISUOD SJ8 SaN(eA J0J0B. SouelsISay JIBIS (1441 PuB 198 BuiAug ‘UoISaYOD ‘Lonoud [Bussluf o oiBuy ‘Alsusd ISION SYL .
SSJON 8/qe L

. . 1997 §°(0€8 UOTBAJF @) 01-gS Suwiog Jo puyg
xxSIOORY (%) (3sd) (soaubop) (od) odA L [euarely (109y)
adun 1SS |9 ‘uoisayod | .g ‘uonoud | 4 ‘Aisuag uoneAdy
m:_>_._n_ jeusaiuy ISIO
J0 9jBuy
s19jaweled ajid UDALL «Slajauieied [0S pojews
’ d Slid uaAli ’ d oS pajeninsa S0/20-01-200) I @IS LOUSIM

UISUODSIAA 'AJUnog aueq 'oA0ls) BUILIOO|g JO UMO |
aBueyoia) g1/ZL-HSN
UOSIPEBIA| - BUIT 81e3S Siou
anuQ aplwe 1ano obpug gN 06/65-HI
Jswbog YUON 6€-HI
SYILANVHVA NDISIA T110S AIANIWNODTY :1-8 algel

¥ jo 7 ebed



6107/6/p U0 paqung

‘Whjess pajeoipul sy Jo) obelane "Jooj atenbs Jsad spunod = gsd
pasoorjuN pajndwiod sy} s1e saoqe pajussald ‘[oAsT J9jBMpUNOID = MO ooipaq 1o los esusp Aiaa o) ahp seAe| pajeoipur ul Ajoedeo weldo |im afid [98)S = feshjey ‘Papustuwosal JON = YN
sanjeA uoysud unjg 3 Buleag pug oyl "90BUNG puUNoI9) = 89 "alid 81e10U00 Jse2aud ‘alenbs-youl- = d0d & ‘aiqedldde JoN = ¥N
‘uoeAs|3 = Aslg ‘alid adid [ea)s ‘soe|d-UIHSED IBIBLIBIP-OPISINO-YOUI- = d[D) @ ‘sjid-H |9818 = dH
S/OGWAS pue SUCHEIRDIGEY B]GE]
esngay VN Tesnyay VN yTE8 01 L'LE]
\ 000°GL1 051 0001LT 01LT L'LES OV THP8
000°8%1 0€6°1 000671 0¥S1 T8 01 T6¥8
0007501 08S°1 000901 0€T1 T6¥8 01 THS8
00¥vT 076 00S°C¢ 00L TYS8 01 T°658
006°0L 0%0°T 00¥°1L 018 765801 0°898
00T°€L 098 00€°cL 0L9 0'898 01 7'698
002°9¢ 019 00£°9§ 08¥ 769801 L°SL8
00€°¢E 000 009°cE 000y L'SL801[9L8
008°cC 08¢ 00S°€T 0Tt L'9L801T'8L8
00L°TT 061 009°C1 041 T'8L8 01 7088
0079 071 0029 06 708801 1°188
0 0 0 0 1’18801 7188
0 0 0 0 718801 9°¢88
(1sd) {4sd) (4sd) (3sd) {isd) (sd) (1sd) (sd) {1sd) (3sd) (ysd) (1sd) (sd) (1sd) (100y)
Buuesg uonauy4 Buueag uonouy Buneag uonouy Bupeag uonodu4y Buuesg uonauy4 Buuesag uonouy Buueag uonaLy uoneAa|y
pu3 unig puz unsg pu3 uys pu3z upg pug uMs puz upis pu3z ung
x0T dH dID @01 <== 82|g pue ad£| 9|Id
VN [<== Ao|lF Buplog-eid ubiseq 199J 9°¢88 |<== AB|3 §O o1eWNiN uBisag
VN [<== A8]3 In0ag |ea0 ubsaq 1991 0°898 [<== A9l TMD 9X1Isay/BuiaLg ubiseq 1991 9°¢88 I<== A9)F §O Bulang ubisoq
VN [c== A8]3 1n0dg uonosenuo) ubisaq 1997 0'898 [<== ASIF TMD ejewnin ubisag 1997 1'188 |<== AS|3 WOROY UOPEPUNO JUM 2INJONISANS
TEL-E1-€ 2IONIG 38PLIG JO JUSINGY YPINOS JO AIWOIA SY) UI paIRoo] 6-§ |<== Bupiog

S0/20-0L-200) QI @181S 1OaSIM
uIsuoosip ‘Aunog sue( ‘enoisy Buiwoolg Jo UMO |
abueyossp| g1/ZL-HSN
uosipey - SuI S)els stouy||
8AlQ ellwed 1eAo 8bpug gN 06/68-Hi
juswbeg YHON 6¢-Hi
siajouweied ubise( |10S paiojoejun abelony sosAleuy o1elS
Z 30 | obed S11NS3Y .SASATYNY NOILYANNOAL Flid 4334 :2-8 9jqel



6102/6/p uo pajulg

‘wnjeqs pajesipul sy Joj abelsne 100} a1enbs Jod spunod = Jsd

pasojaeun paindwoo sy) ale saode pajuasald "[PAST J81EMPUNDIL) = TTAND fo0ipaq Jo Jlos asusp Alea o} anp Johe| pajedipul ul Ayoedeo Uieiqo | alid [ealg = [esnyey ‘POPUBWIWIOIBIJON = YN
sanfeA uonoud upg s Bulleag pug oy '90BUNG pUNOID) = §9 "8|id 8jaI0U00 JsBdaId ‘arenbs-youl- = d0d ‘sjgeniidde JoN = YN
‘uoneAs|g = As|g ‘9|id adid (2835 ‘soe[d-UI-)SED JBjBEIP-BPISINC-YOUI- = d|D) & ‘9id-H 981G = dH

SI0QIUAS PUE SUORBIABIGY 8jge]

VN VN VN VN L'0€8 01 0°9¢€8

[estyay VN festyay VN 09€8 01 0°CH8

000°1€Y 0€LT 000°6¢Y 0€C°C 0'Tr8 01 0848

000°LST 0951 000°LST ove'1 0'818 01 0’358

00LCE 078 00€°0€ 079 0'868 03 0'€£98

000°€01 001 00001 0¢8 0°¢98 01 0'398

009°€8 OvL 009°¢8 06¢ 089801 0°€L8

00¥vS 08y 00¥¥S 06¢€ 0°€L801G6GL8

005°0S 09¢ 0068 062 SCL8OLOLLS

000°CS 09¢ 000°%S 06¢C 0°LL8OIG6LY

000°cE 09T 008°CE 01¢ S'6L8 01 L°6L8

0 0 0 0 L'6L8 01 0'Z788

0 0 0 0 0788017788

- - - - 78801 0'S88

(3sd) (4sd) (1sd) (1sd) {3sd) (ssd) (1sd) (1sd) (1sd) (1sd) (isd) (3sd) (1sd) (1sd) (109))
Buneeg uonouy Buuesag uonoIu Pupreaq uoo Buueag uonou Buueag uopou4 Buuesag uonoly Bupesag uonouy uoneAs|g
pu3 uns pu3 upig pug upjg pu3 uns pug ums pu3 ups pu3z . upig
TX01 dH dID @01 <==02|g pue adAL a|id
VN [<== Ao|3 Buptog-oig ubiseq 1091 7'788 |<== ASIF §9 o1ewnin ublseq
VN k== A8[F Jno2g jes07 ubiseqg 199 0'898 == AD|T TMD MLIsay/Buiaig ubiseq 1991 T'788 {<== A9]3 89 Buiaug ubiseqg
VN [<== A9]3 JN03g uonoenuos ubiseq 1991 0'898 k== AT TMO ajewnin ubiseq 199J £'6L8 |<== A3]F WONOg UOHEPUNOCA UM SIN}INI}SING
TEL-E]- SIMI00S 9BPLIE JO WSWINGY YHON JO AIUIOLA 3Y) U PaIeoo] O[-€S |<== bupog

G0/20-01-/001 (1l 8181S LOASIM
UISUODSIAA 'AJUno sueq ‘aAols) BUILOO|g JO UMO |
sbueyolen| g1/z1L-HSN
uosipejy ~ surq 91eIS sioutlij
aAIQ SJWe- JaAo aBpLg GN 06/6€-HI
juswbag YuoN 6¢-HI
siojeweled ubise( |10 paioejun obeloAy sashleuy o1jelS
Z 40 z ebed SLINSTY .SASATYNY NOILYANNOL 31Id 4330 :Z-8 9iqey,



6102/6/% uo pajullg

‘20uRISISay JuiAL( pannbay = "Puy "20uBlsIsay uolssaidwo)) jerxy palojoe] =g and-1 10918 = dH
"o 91210109 15901d “DrEnbs-your- = gOd A "SSOUNOIY} [[eMm youl- = ‘youi arenbs 1od sdry = 15y
‘oid adid 3015 “901d-UT-ISBD “INJPWIRIP-SPISINO-YOUI- = J1]) ¢ “ISY Ul YIBUL1s 91215U09 sjetunn = °J ‘spqesiidde 10N = VN

SJOQUIAS pup SUOHDIABIGQY 3]G0]

WONLASIT SO SWIAL(T uSIsa(] Sy} Uy $S3] SI JeY} UONEASIT SO Stewn|() uSIsa( € 0) aNp 10 KONBASY dif, S[1 USISS(] SY1 MO[2q BIRLS [10S YISUBLS MO 0} SNp PIoNPaT sem ‘J uSIsa K
"10astm 01 31qeidecoe st sapd adid J10 JO 19YS St 105 IS Sy JO SSans PIAIA € (i 13918 JO 38N St *LOCISIM YN [[BJSIOH JJOr I Jog +
‘qdap 210¢-21d M0[aq JUSWPaqus S]Id WRIIIUIW J00J-(] PIPUSUILIONAI £q PAJJONUOI Sem Sf1d PajeoIpul 10] uoneAS[H dIT oI A%
) aprd pajeatpur oy 10§
P umMWIXE LOCISIM 94 0 [enba 10 uety) ssaf st ($)104R] osuap 1oddn ay 10 {s1o081q UTYIM UMOYS} "Pirg BulaLig pemnduwio) wnUIKeA UoReAdR dn anid uSissp yowsr o (s)104e] osuap 1addn ySnomy wosLp of1
‘uBIsop 10§ pasn o p[noys °d uBisa( pue “Ping uSisaqy oy, “dn-1es apid 1o17e 9AsMoE piNod opd Pareorpur oy} Jew sesAjeue owels Sursn Aroedes porewrnsa oy) st Aoede)) SPEIS SIPWI( s
"o7td [92]S PaJEOIpUL 3y} AALIP 03 300§ Iod SMO[q (7| URL) 210U AXNbAI 0} PeretlISa ST IOUIIEy SUIALp aNid por1oedS = 1eSNIeY OfId 4
‘ULI0q POTEDIPU] ST} J& PISIUNOOUS S[I0S SU) UO PISk] SAIBUINSS PRIOPISUOD AIE SaNfeA SUIALI SULING SSONS [28)S (WWI)XBI pue ‘SuiAuQ SuLm( SoURISISSY [10S “UOHBAS[ 4
$210N 2]q]

2:14 ot 09¢ SN 9'9¢8 ce91a 9'9¢8 081 09¢ 0§ 09¢ dH TvX01

X33 110001 335 *JH THX0T SULIEdq-pud 10y pamojfe a.ae * g uSisa(] oy3 0) uoippe ur sdpy 97| 0y dn speo| SeIpuAO(] JUIWIHAS JUSUNUBGUIT PAIOIIE] ‘T'LI L€ T] 1903dEyD) NG AL 1o
] | i } I 1 | ] ]

T L

T 1 T T

I I
*dH THX0Y 10) sdDy [p = pro] w«,.e.rscn_ﬁ JUIUIIPIAS JUdWUEqUIY ?_:So« E

[4%3 vle 00¢ ON 0'8¢8 °e-91d 0'8¢€8 0ST 00¢ 1o 00¢ 400570 41O ©%:01
e yig 00¢ ON 0'8¢8 ¢e-91d 0°8¢8 0¢1 00t 99 00¢ 3005°0 dID %01
[443 09¢ 00¢ ON 0'8¢8 °e-91d 0'8¢€8 0ST 00¢ 197 00¢ $59¢€°0 dID 0%:01
S52495 PIRIX %606 < $S24S XU %mﬁ&mﬁ&%.mx JoN 0°9¢ 00¢ ON 0'8¢8 e-91d 0'8¢8 0S1 00¢ ge 00¢ £$9¢€°0 dIO %201
§52418 PIaLY %06 < SSa41S XU ﬁmﬁ:m:h&om”mx 10N 8°9¥ 09¢ ON £8¢8 e91d £'8¢8 0tl 09¢ 197 09T +087°0 dID ©0%01
$5248 PI2LX %606 < SSo41S XU %%:mSSS“& 10N 8'9% 09T ON £8¢8 ce-91a £8¢8 0ct 09T 133 09¢ +0$7°0 dID 9%:01

"IN E) AT SAUNSBIULII)UNOD _mmu_.:_ dID @701 10§ PEOT SLAPUMO(] JUIWIRIAS JUITNUEGUIT PIL0JIE ] 33 Aq PaINPa1 oq PoYs * g uSisar 3 1L 1Y€ 11 1deqd) W X
Il Il 1 | ] I} 1 ] |

T T ¥ ¥ T

|
dID GY401 J10F me 1€ = PO SLIpUMO( JUIMI[IIIS JUIUD]UB] W u.o..cﬁm L

(sdny) (1sy) (sdpy) (oN/saA) | (1o9y) Jowwrey (109y) (sdiy) | (sdpy) | (isw) (sdpy) azig pue
wef1oRden Buiaug Buung | ,Buiaug Buung | ,Jesnyay | Luoneas|g Buiaug Lsuolleaslg ‘d “Pyy | ssoug APy odA] apid
dnjelg ajewnin (SSONS |991S X | 90UR)SISOY 108 olid diL olid olld dil alld | uBjseq | uBiseq | pIoIA | Wnwixew
uBisaq 19918 | LOASsIM
uonejelsy| Jo swi] Iy ““uy ubiseq 03 usauq S9|Id |esIlon uBisoq
VN [k== A3[3 Buntog-oid ubisaqg 193] 9°€88 |<== A9JT 89 9ewnIn ubisag
VN k== A3]3 Jn0og [ed0] ubisag 199] (0’898 l<== AS]3 “TMD oNlIsay/BulAlg ubisaq 1991 9°€88 |<== A9]3 SO BulAuqg ubisaeg
VN |<== A9]F 4n02g uonoruUO) ubisag 1991 0'898 |<== AT MO erewsyn ubiseqg 199J 1'188 |<== A9]F WOROY UOHEPUNO HUf} SINJONISINS
TEL-E1-€ Mg 28pLg JO JUSUINQY NOS JO AIUIdIA oY} UL PAIBIO] 4-S |<== Bupog

G0/20-01-2001 QI @1BIS 1LOUSIM
UISUOJSIAA ‘AIunog sue(q ‘anoi9) Bujwoolg jo umo ]
abueyoieiu) g1/z1-HSN
uosipe - aul a3e3s sioul|
aAUQ s)Iwa4 1an0 8bpug gN 06/6€-HI
juswbeg YUoN 6E-HI
sjinsoy ,seshjeuy ANiqeAla JYIMTYD PUB S1IBIS TTidY
¥ 40 | abed SLINS3IY .SIASATYNY NOLLVANNOS 31Id NIAINA 4330 :¢-8 alqeL



610¢/6/p U0 pajuLg

"20URISISay Sulariy permbay = "Puy “20UBISISTY uoIssaIdwo)) TeIxy parowed ='g ‘and-H 19918 = dH
"op1d 93210100 158021d ‘SIENbS-Your- = 3O d I "SSUOIY) [[BM Youl- = ¢ ‘Your arenbs 1od sdry = 153
‘ofid adid (o335 “aoe[d-UI-1SEO “IIOUIBIP-oPISINO-YOUL- = J1D) & “ISY Ul ISUSnS 91210000 JBWINN = °F ‘a]qeondde 10N = YN

S[OqUuIAS pub SHOYDIABIGqY 3]qBL

UORLAS[T SO FUIALI( UBISS(] 2} UBY) SSI SI YTy} UOHBAS[H §O Spewn|() UBISa( € 03 onp 1o uoleasyq diy oy uBiss( oy 70[2q BJR1S 1105 ISUBLS MO[ 0} 9NP Peonpal sem *g udise( K

"1OQStM 4 31qeidsooe st soid ad1d 1D JO [j2Ys oY) 10§ IS Sy JO SSAS PIOIA B Yjim 12318 JO 35N oY) ‘OIS WIM [[BJSIOH gof TAL gl
dep 210q-01d MoJaq JUSWPaqUIS A[td TWNIIILINL J00J-(] POPUSLIIOIRI £q PIJONTOO Sem 3id pajesIpu 10y uoneAd]q diy, o[1g ¥

"o[id payeotput oty 10§
Py wnuirxey JOSIM 991 03 fenbs 1o ury) ssf ST (5)1048] asusp 1oddn 2y 10 {s1exor1q UNpIM UmoYs} iy FuiAn( paIndwio)) WNWINE TONEAS[S dn opid uS1sap goral o3 (s)10ke] asuap 1oddn ySnoxyy usALIp o[
"uGIsap 10§ pasn o pinoys ‘g uSissq pue iy uBisoq oy -dn-jos spid JoyE AAMGOR PMOd aid payeorpur ayy yeyy sesAreue oness Sursn Ajroedeo perewnss ays st Aioede) onelg SIBWID( 4%

o[1d [99]s pojROIpUT By} SALIP 03 3003 19d 5M01q (7] UeY) 210w aXnba1 0 PajeINSa ST Towurey SurALp ayid PaYy10adg = 1esnIoy 9Id s

"SuLI0q Perespul oY} T8 PAIRUNOIU STIOS St} WO PISEq SSTEUISS PAISPISU0D a1k San[es STIAL(T SULICT SSANG [291S (wmwmxep pue “SWIALIT SULING 9OUBISISY [0S “UOHBASIY ,

SPION B[qB ],
S6¢ 91¢ 09¢ ON G'8¢€8 e91a §'8¢€8 081 09¢ 0¢ 09¢ dH THX01
*J%3) 210d01 3G *SPEO] SBAPUAOP JUIWA[3IIS JUSUD{UR( WD 0} INP PIPUIWEHOIIL SI g uB1Sa(x 1) ur HOINPII ON
1 1 Il ] I 1. I I I i ]
_ _ ‘dH TPX01 10¥ mh__& 0= cao‘_n SeapuAsO( JUIUIAIIIS JUIUB[UBGUIY PILOIIB ] _ _
LIg 9°¢¢ 00€ ON 9°6£8 €91a 9°6¢8 0SI 00¢ isy 00¢ 0050 dID @%:01
§52.4S PI2IL %06 < SS2.445 XOp] ﬁ%mmssmd_& ION 9°¢¢ 00¢ ON 9'6¢8 €-91a 9'6¢8 0S1 00¢€ Se 00€ 10050 dID %01
T
§§2415 PI2IX %606 < $S2.45 XOp %&csmssou_& JON 8'1¥ 00¢ ON 9°6¢8 e-91d 9°6¢8 0st 00¢ L6y 00¢ £69€°0 dID @401
1
$52418 PI2IX %06 < SS24S XOPY ﬁ%xwisg_& ION 8'T¥ 00¢ ON 9'6¢8 7€91a 9°6¢£8 0S1 00¢ 39 00¢ $59¢°0 dIO @401
|
S$241S PIoIX %606 < SS241S XOpy ﬁm\usmsssu_& IoN T1S 09T ON 6'6€8 e91a 6'6£8 0¢l 09¢ LSy 09T 10570 d10 @701
T
§8241S PIOIX %606 < SSo415 X0y %mﬁ:msseu_& ION T'1S 09¢ ON 6°6¢8 €-91d 6°6¢8 o¢t 09¢ (33 09T 205770 dID @701
_ *1%33 3.10d2.0 39G ‘SPBO] SEAPUAOD JUIUII[IIAS JUIUDUEGUII 0} NP PIPUIWIWOIAL ST * g WSISI(T Y3 Ul UOYINPAX ON]
1 ] ] i | I | 1 ] ] |
_ _ dID 0%.01 103 sdpj g = vmo_wm wﬁm:rsca_u JUIWIIIIS «:ums_:«n:.m— paaoypry _ _ _ _
(sdny) (1sy) (sdpy) (oN/saA) | (300)) Jowwey (1004) (sdp) | (sdpy) | (1sy) (sdny) 9z|g pue
wafioRdRD «Buiaug Buung | ,Suaug Buung | ,Jesmoy | uoneas|y Buiauq Luoneas|g d “Puy | ssong T adA) apig
onelg ajewnn [SSANS |99)S XBY | 9oUR)SISTY [10S olid dig ajid old diLojid | ubisaq | ubisoq | PIBIA | wnw)xen
uBisag 19918 | LOAdSIM
uone|[elsu] Jo awil 1y “Puy ubisaqg o) usalIq Salid [ENMOA uBiisaqg
VN [<== A9 Buliog-aid ubisag 1991 §'698 |<== ASIT §O d1RWN UBISag
VN [<== A9|3 In02g [ea07 ubisaq 199 '898 k== ADIT TMD flIsay/BuiALIq uBiseq 1997 8°698 |<== A3|13 §O BulAlg uBisoq
VN [<== A9|F Jn03g uondsesuos ubisag 199J 0’898 |<== A3|T TMD arewnin ubisseq 1991 $'198 |<== AB|F Woog Uonepunod jiun ainjonisqng
TEL-€1-€ SMIONNS SFPLIL JO | I3 JO AJIUIOLA 5YI UI pajedo] 6-dS |<== buriog

G0/20-01-2001 QI 3181S LOAsIM
UISUODSIAA ‘AlunoD aue(] ‘anole) Buiuoolg jo UMO J
obueyosaluf g1/Z L-HSN
UoSIpel - suln o1e)s sioulji
oAU siwe4 Jono ebpug gN 06/68-H)
Juswbeg YHON 6&-Hi
slinsay ;seshleuy ANIqeAld JYIMTYO Pue J1EIS FTIdY
¥ Jo g ebed SL1NS3Y .SASATVNY NOILYANNOL 311d NAAIYA 4330a :€-8 alqel



6102/6/ uo pajutig

‘90uBISISOY SuIAL panmbay = “Piry ‘J0UBISISTY UOISSAIdWO)) [BIXY Pa10joe] = °d AMd-H 1991S = dIF
o1 51019100 15R921d “DrEnbS-yoUL- = JOJ A 'SSSUNONY [[em oul- = § ‘gout azenbs rod sdry = 153
o adid aats “soed-ur-1ses “IOISWRIP-PISMO-YOUI- = J[D) &) IS UI ISUR1S 919I0U03 SIBWHN = °F ‘s]qeoridde 10N = YN

S[OqUAS pub SUOIIDIAZIGq) 3]qD]

WONeAS[H SO BUIALI(T USISa(] SY) UBY) SS3] ST YRy} UOLBAS[H SO drewl|() UBISS(T 0} anp 1o UoneAaly di] efid udisacy oy M0[3q BIRLIS 10S YIBURIS MO] 0] SNP Paonpal sem *J USISaT ¥
"1Oasim 03 djqerdoooe st sapid adid J1) JO [joYS 913 103 1S Sp JO SSANS PIRIA B GIIM [958 JO BN 91 L OCISIA I [[BJSIOH Bor N Rd L
“pdop 210g-01d M0Jaq JUSWIPSqUIS ST WNWINI 100J-(] PAPUSLIUIOIAI £Q PI[[ONUOD Sesm o[rd pejesipur 1oy uoneasyq dif ofid ¥
‘apd pajeorpur 9y3 Joy
P WRWIXE LOCSTA SY1 01 Tenbs 10 wey) ssof st (s)1oAe] esusp 1addn oy 10§ {S100j0RIq UIPIM UMOYS} Py SurAL paInduio)) WMWIKE ‘uoneasye diy opd uSissp yorar o1 (s)10ke] esusp teddn ySnory) uALIp S[1d ¢
'uSisop 10§ pasn 8q pynoys ‘g udrsaq pue “*uy usisaq oYL ~dn-1es ayid Ioje aasmye Pinod a1d parestpur syy yeyp sasATeue oness Suisn Ajroedes pajewnsa oy st Aioede)) oneig ARUWI() 5

"ofid [021s pajeotpul 5Y3 SALIP 03 3003 Jod $20[q (7| UYL 210W 31MbaI 0} PAIRUINSS ST JSUILIEY BuwiALp ofid paytoads = [eSnIaY o[l xsx

"SuLI0q PeYEDIpUI ST} JE PAIBIUNODUD STIOS ST} UO P3seq SOIBUITSS PAISPISUOD IE Sanjea SUIALIT SULNCT $SoNS [931S (WML XE] pue ‘BuiAlq SuLng souLISISTY [10S ‘UOLBAI[T 4

S2JON 2]gDT

L6€ 9¢e 09¢ ON 8'0¥8 e-91d 8'0¥8 081 09¢€ 0s 09¢ dH TX01

*1%3) 110da.1 33 "SPEO] SLAPUMOP JUIWI[}IS JUIUNUEGUIS 0] INP PIPUIWWOIAI §] *J USISA( A1) UI HOLIINPAX ON
]

| 1 1 I i i ], |
T T T T T T

] |
dH TPX0Y 10 m._m_x 0 = PO SRAPUMO(] JHINIINIIS Eo:wv_:aa.:m— co_._ouuw A

LTE V'LE 00¢€ ON £y ce-91d €8 0sT 00¢ Ao 00¢ £005°0 d1D @701
S$241S PI2IL %606 < SSo4S XU ﬁ&s:&&:@u_mx JON Vv'LE 00¢ ON (A e-91d £Tvs 0S1 00¢ Se 00¢ 40050 1D %401
§§2415 PI2LX %606 < SS241S XU %m@:mssau__wx 10N 6'€S 00¢ ON A e91d £Trs 0¢S1 00¢ o7 00¢ +69¢€°0 dID 0701
$§2448 PIIX %606 < SS2.48 XOpY ﬁmﬁmwssguﬁ JON 6'tS 00¢ ON £Tr8 °e-91a £Tr8 0¢t 00¢ 93 00¢ 159¢€°0 dID 0701
§85241S PI2LX %606 < SSa.4S Xupy %mﬁ:mssou”mx JON ¥°€S 09¢ ON LTy8 e-91d L'Tv8 0¢l 09¢ 197 09T +0ST°0 dID 0401
§5245 PI2LY %606 < S48 XU ﬁ&szmSSS__mx 10N V'€ 09¢ ON L'TY8 ¢e91d L8 0¢l 09¢ 153 09¢ £052°0 d1O 07401

_ 1X91 110421 93§ "SPEO] SLAPUMOP JUIMI[IIS JUIUD[UBUID 0] NP PIPUIWWOIA §1 * J USISI(T I} WL UOYINPaX oN
] ] ]

T T T i

]
d1D 901 10y sdpy ( = pro MEE.BE_H JUIUIAYIS JUIL UBGUU _5_.::9« A

(sdny) (1sy) (sdry) (oNysapA) | (roey) Jswwey (100y) (sdry) | (sdpy) | (1sw) (sdpy) oz|g pue
wsfYioeden Huiaug Buung | Bulaug Buung | ,Jesnoy | uoneasig Buiallg LUoneAay ‘d “Puy | ssong “eyuy adA] epd
Jjels SjeWn $SVIIS [99)S Xey | dduUe)SISaY |10S olid dip apd olid dil sjld | uBiseq | ubisaq | plAIA | wnwixep
ubisaq 19918 | LOdsim
uone(jelsu] Jo awy] Iy “uy ubisoq o3 usal(q safid JERIIETY ubisaq
VN k== Ad]3 Bunog-ald ubiseq 199 8698 |<== AS|T SO dewyIn ubisaq
VN k== A3]3 in0sg |20 ubisaq 199 0898 |<== A9]3 TMD Misay/Buiag ubiseq 139] 8'698 |<== A8]F §9 Bulauq ubisoq
VN k== A9]3 1n03g uonoeuos ubiseq 1991 0’898 [<== A91F IMD arewyn ubiseg 199J €198 |<== AS|F Wonog uolrepunod yun ainjannsqng
TEL-E1-€ 2MONNg 98pLIg JO T 131 JO ANUIOTA SY) U Pajeso] O1-gS |<== Buriog

S0/20-01-2001 QI 8181S 10AsIM
UISUODSIMA ‘Alunog sueq ‘oncio) Buiwioolg Jo umo |
aBueyore) 81/ZL-HSN
uosipel - aul S1.lS stouli
aAlQ w4 19n0 9Bpug gN 06/6€-HI
juawbag YUON 6¢-HI
sjinsay ;seshjeuy AUIGBAIQ JYIMTYO PUE J1BIS TTIdY
¥ Jo ¢ ebed S11NSAY .SASATYNY NOILYANNOAL 311d NIANA 4330 :€-8 algel



| ‘ 610¢/6;v U0 pajullg

-aoue)sIsay Suiariq peumbay = *Puy "20URISISIY UOISSa1dwo)) [RIXY POIOIOR] =g dnid-H 19918 = JH.

" a1d 9110009 3se021d ‘Brenbs-your- = J0d K "SSOUD[ON] [[BM YOUI- = ¢ ‘youl sxenbs sod sdry = 183
s 2id odid 1931s “e0B[d-UI-}SBO “IBJOWEBIP-SPISINO-YOUL- = J[D) @ ISy UL 3SUsS 919I0U0D SRTIN = °F ‘o1qeoridde JoN = VN
S]JOqUIAS pub SHoTIDIABIqqY 3]Gh ]

‘uoneAdlq §H SuraLi] uBISaQ 243 Uy} SS9 ST JBL) UOHBAS|H §O) SFewn)() uSisaq © 01 anp 10 uoneAg dif ajig ugJse] 2y} 4013 vleLS J10S YIBUAIIS MO] O] SNp PaonpaI sea ‘T uBIsa(] ®

"1OQstm 03 s1qeidecoe st safrd adid J]0 30 [[°YS U 103 IS G JO SS21S P[OTA B Ui [20]S JO 35N 33 ‘LOCSTM YIM [[BJSIO Jor I 1o L

"idop a100-01d mo}aq JUSWIPAqUES S[Id LINTIUIN 100J-0] POPUSUILIOODI Aq PA[[OIU0 Sem apid paresrpur 10y uoneAs|H dif, o[1d &

. "oyid poyeoiput sy} 1oj
“Puy WNWIXe LOQSIAL S0 01 Tenbs 1o uky) sso] st (s)10/] asuap reddn ayy 10§ {s1ox0r1q UMM UMOYS} *Pry Suialq pandwo)) wmuirxepy ‘voneasie dn opd uB1ssp yowa1 0} (s)104e] ssusp zeddn ySnonp usaLp sy1 ¢
'uBIsop 10J pash 3q pnoys ' uSsaQ pue "y uBiso( 9y, “dn-jas a[id I AL PNod 9|id payeorpul Sy Jey sasATeur onels Sursn Aoedeo pajeumss sy st Aroeden) onelg QIR () sesese

op1d [a3)s pajeo1pul o1y SALIP 0} 100§ Jod SMO|Q (7| ey} 210w 1mbal O] Palewse st sowwey Suiaup opid payroeds = [eStyey A[1d 44

"SuLI0q PoYEOIpUL 3y} 2 PRISJUNOIUS STIOS U} WO PIseq SAIBUINSS PAISPISUOD e Son[ea SUIALIT JuLn(] SSANS [031S (unuwn)xep pue ‘SuAL SULINCT 20ULISISSY [10S “UCHBASYT &

S2I0N 2190
13747 8'¢e 09¢ ON 0'1¥8 9ta 0198 081 09¢ 0S 09¢ dH T¥x01
*1%9) 310d21 39 *SPEO] SEIPUMOP JUIWA[I)IS JUSUNUB(UI 63 INP PIPUITHOIQ S1 ' J uSISa(y A1) UK WOIINPIAKE ON
1 H } | | ] 1 ! 1 1 1
*dH TYXQ1 10§ sdDf @ = pEo'] SBAPUMO( JUIWIJIIIS JUIUUBGUIF PIL0IIB] _ _ _
£C¢ ¢ 00¢ ON 698 €e91d 698 0S1 00¢ isy 00¢ +005°0 dID @%01
$§241S P2IL %06 < SS241S XOW ﬁ&s%ﬁ&ﬁ& JION $°9¢ 00¢ ON 6'9v8 €91 6918 0S1 00¢ S¢ 00¢ 1005°0 d1D @401
1
§§241S PI9IX %606 < $S2.45 XU %%:mEES_E JON TEY 00¢ ON 6978 °e-91a 6918 0¢1 00¢ LSy 00¢ $59¢°0 dID 0%:01
I
$§241S P21 %406 < SS241S XU ..S&SQSSS_E 0N T'¢h 00¢ ON 6918 €91 698 0S1 00¢ 33 00¢ 1 59€°0 dID @701
! .
SS24IS PI2LL %06 < SS24S X0 %%:mssou_mk JON €°6S 09T ON (VA4 2€-91d S'LYS 0¢l 09¢ Loy 09T 20570 dID @%01
i
$§2.41S PIAIX %06 < SSo41S XUy %%5558_& JON €°6S 09¢ ON SLY8 °e91a L8 0¢T 09¢ [§3 09¢ 20570 dID @01
_ *1%9) J10d0u 33G *SPEO] SEAPUMOP JUIWAI}IS JUIUD{UEBII 0} INP PIPUIUITTOIIL ST g uS1Sa(T ) UX WOHINPIL ON
1 ] 1 1 | 1 I I ] ] 13
_ ﬂ *dID %01 10] m_nE 0 = PBO] SEIPUAMO( JUIUIII)IS JUINDIUE U PII0JIE _
(sdry) (1) (sdny) (oNrsep) | (3eey) Jawwey (1ooy) (sdiy) | (sdiy) | (s¥) (sd1y) oz|g pue
wsfyioRdRy «Buiaug Buung | Buiaug Buung | Jesney | ,uopeaalg Buiaug Luoneas|y ‘d “Puy | sseng APy odf) ongd
one)g ajewnIn |SSalg [99)1S Xey| aouelsIsoy JI0S olid diy and ald dig and | uBiseq | ubiseq | pieIA | wnwigxep
uBisaq 1991s | LOasIm
uonejjesu] jo awit} 1y “"uy ubisaq 03 usAug SOjid |eoIMoA uBisaqy
VN k== A9]3 Buliog-aid ubisaqg 199) 7'788 [<== A5 §O ajewmn|n ubisag
VN |<== Ad|g Inoog |eso ubisaqg 1997 0898 |<== AS]F TIMD dYIIsay/BuiaLg ubiseq 199 7788 |<== Ad|3 §9 Buiaug ubisaq
VN [<== AS[J In093g uoidenuo) ubisaq 1991 0’898 <== A3]F TMD srewyin ubiseq 199) L'6L8 |<== A9|F wonog uonepunod jun 8injonasqng
TEL-€1-¢€ 2IINNG SFPLIE JO JUSUIN]Y YLION JO AJUIONA ST UF Pajeso] 0[-(JS |<== Puilog

G0/20-01-L001 QI S1R.IS LOASIM
' UISUOOSIM ‘AJunog sueq ‘enols) Buswioo|g Jo umo |
abueyoreiul gL/zL-HSN
uosIpel - sul 91e)s sioul|j|
aAIQ Swa4 Jano ebpug aN 06/6€-Hi
Juswbag YUoN 6-Hi
slinsay ,seshleuy AWIqeALd JYIMTHO PUE J13BIS FTIdY
¥ 4o 1 abed S11NS3Y .SASATVYNY NOILVANNOS T1Id NIAINA 4334 -8 o1qel,



	12939.3.i39n.nb br.femrite dr.tn bloomg grove.dane co.1007-10-02.r08.geotec rep.b-13-732
	soils@soils.ws_20190410_202506

	pre97: PRE_98
	pre98: PRE_99


