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STRUCTURE GEOTECHNICAL REPORT
INTERSTATE 57 OVER POND CREEK
FAI ROUTE 57, SECTION 28-5 (B-2)
REPLACEMENT STRUCTURES
028-0085 (NB) AND 028-0086 (SB)
FRANKLIN COUNTY, ILLINOIS

1.0 PROJECT DESCRIPTION AND PROPOSED STRUCTURE INFORMATION
1.1 INTRODUCTION

This report summarizes the results of a geotechnical investigation performed for the design of
replacement structures for the existing bridges carrying Interstate 57 over Pond Creek south of
West Frankfort, Franklin County, [llinois. The purpose of this study was to provide a
geotechnical assessment of the planned replacement structures, based on subsurface conditions
encountered at eight (8) borings performed by the Illinois Department of Transportation (IDOT),
at the existing structures. Six (6) of the eight (8) borings were performed in October 1960 and the
remaining two (2) borings were performed in April 2017. This report describes the exploration
procedures used, presents the field and laboratory data, includes an assessment of the subsurface
conditions in the area, and provides geotechnical recommendations for the construction.

1.2 PROJECT DESCRIPTION

The project consists of the removal and replacement of the existing Interstate 57 bridges over
Pond Creek in Franklin County, Illinois. The general site area is shown on the attached Vicinity
Map, Figure 1 in Appendix A. A plan that shows the approximate locations of the borings
performed for this study is presented as the Site and Boring Location Plan, Figure 2 in Appendix
A. Pond Creek is oriented east and west beneath the existing I-57 overpass structures and flows
westward. The back-to-back abutment length of the existing bridge 132 feet and 3 inches and the
out-to-out deck width is 43 feet and 8 inches. Each structure consists of a three span steel 27WF
superstructure supported by concrete stub abutments founded on steel H Piles and concrete piers
founded on steel H Pile supported footings. It is our understanding that the existing structures
will be replaced with new two-span bridges using integral abutments. Based on the information
provided, it appears that staged construction will be required to maintain traffic during
construction.

1.3 PROPOSED STRUCTURE INFORMATION

The proposed structures will consist of two two-span bridges with concrete decks. The
superstructures will be supported by integral abutments and concrete piers founded on solid wall
pile bents. The preliminary factored loads for the bridges are 1700 kips for the north abutments,
2400 kips for the central piers, and 1300 kips for the south abutments. The bridge side slopes are
planned to be 2 horizontal to 1 vertical (2H:1V). The roadway profile across the bridges is
anticipated to remain essentially unchanged, with little or no grade change for the embankments.
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2.0 SUBSURFACE EXPLORATION AND LABORATORY TESTING
2.1 SUBSURFACE EXPLORATION

In October 1960, IDOT conducted a subsurface exploration at the site, consisting of six (6) soil
test borings, designated as Borings 1 through 6 for both the southbound and northbound
structures. In April 2017, IDOT conducted an additional subsurface exploration consisting of
two (2) borings, designated as Boring 1-S (2017) and Boring 2-S (2017). The approximate
locations of both sets of borings are indicated on the Site and Boring Location Plan, Figure 2.

The 2017 borings were advanced using hollow-stem auger drilling methods to top of bedrock.
Samples were generally obtained at 2.5-foot intervals. Split-spoon samples were recovered using
a 2-inch outside-diameter sampler, driven by a 140-pound hammer. The drilling rig that was used
for performing the April 2017 boring had a hammer with an energy efficiency rating of 75%.

The split-spoon samples were placed in containers for later testing in the laboratory. A few
select borings were extended into bedrock materials using rock coring procedures. The core
samples recovered were measured in the field for percent recovery and Rock Quality
Designation (RQD) value. The sampling sequence for each boring is summarized on the boring
logs in Appendix B.

Unconfined compression tests were performed on selected split-spoon samples using a Rimac
field testing machine. The resulting unconfined compressive strengths are reported on the boring

logs.

Unconfined compression tests were also performed on selected rock core samples from Boring
1-S. The test results, along with a photo or the rock core, are included in Appendix B.

2.2 LABORATORY TESTING
A laboratory testing program consisting of natural moisture contents was conducted by IDOT to

determine selected engineering properties of the obtained soil samples. The results of the
individual tests are presented on the boring logs in Appendix B.
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3.0 SUBSURFACE CONDITIONS

Details of the subsurface conditions encountered at the borings are shown on the boring logs.
The general subsurface conditions encountered and their pertinent engineering characteristics are
described in the following paragraphs. Conditions represented by the borings should be
considered applicable only at the boring locations on the dates shown; the reported conditions
may be different at other locations and at other times.

3.1 GEOLOGY

The site lies in the Illinois Basin. The surficial materials consist of glacial lakebed deposits
associated with the Big Muddy River Valley. The underlying bedrock formation consists of the
Modesto Formation of the Pennsylvanian System. The Modesto Formation consists primarily of
shale and sandstone with some minor constituents of limestone and coal.

3.2 GENERALIZED SUBSURFACE PROFILE

The natural soils at the site are predominantly made up of silty clay, silty clay loam, silt loam,
clay loam, and clay. The natural soils contain variable amounts of sand, sand seams, and gravel.
Moisture contents vary from 15 to 28%. The standard penetration test (N) values range from 0,
where the sampler advanced under the weight of the hammer, to 46 blows per foot (bpf). Rimac
unconfined compression test values on samples typically range from 0.3 to 2.5 tons per square
foot (tsf), with outlier values of 0.1 and 0.2 tsf.

A layer of medium dense to dense sand was encountered just above the sandstone bedrock in the
borings. The sandstone bedrock elevations range from Elevation 353.2 to 358.7. Rock coring
was performed in all of the borings except Boring 2-S. The recovery in sandstone ranged from
approximately 80 to 100 percent, with one value of 25 percent.

3.3 GROUNDWATER

At the time of drilling, groundwater was observed in the borings, at elevations ranging from
Elevation 375.5 to Elevation 380.2 feet. The delayed (24 hours or more after drilling)
groundwater elevations in the borings ranged from Elevation 379.1 to Elevation 392.3 feet. The
presence or absence of groundwater at a particular location does not necessarily mean that
groundwater will be present or absent at that location at other times. Groundwater levels may
vary significantly over time due to the effect of seasonal variations in precipitation, the water
level in the Pond Creek, or other factors not evident at the time of exploration.
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4.0 GEOTECHNICAL EVALUATIONS
4.1 EARTHWORK

Grade changes on the approach embankments will be minimal along the roadways. For lane
shifts or constructability, it may require that the embankments be widened accordingly in the
vicinity of the abutments. Any significant widening should be accomplished by placing fill in
horizontal layers starting from the bottom, rather than attempting to place and compact material
on the slope. Assuming that there are right-of-way restrictions limiting the work space at the toe
of the slope, it may be necessary to cut into the existing slope to permit standard-width
equipment to operate while placing additional fill up the slope. This will effectively key the new
fill into the existing embankment.

4.2 SETTLEMENT

The lower portion of the soil profile could be moderately compressible. However, no significant
increase in embankment loading should result from the replacement of the bridges, other than
beneath the side slopes where minimal amounts of new fill will be placed to widen the
embankments near the abutments. In our opinion, this should not result in a significant additional
load. This minor increase should result in no more than 0.4 inches of additional settlement, thus
downdrag should not be a concern at the abutments. In accordance with IDOT Geotechnical
Manual, Section 6.9.2, downdrag is not a concern if the settlement is less than 0.4 inches.

4.3 SLOPE STABILITY

Initial stability analyses were performed using strength parameters based on the boring logs
provided by IDOT. Adequate factors of safety were calculated for the north abutments, but the
results indicated factors of safety (FS) less than 1.7 for the south abutments, and less than 1.0 for
those abutments when a seismic factor equal to the peak ground acceleration modified for Site
Class D (As) was applied, along with a reduction factor (Height-Dependent Incoherence
Reduction Scaling Factor o) of approximately 0.9 to account for the height of the slope. It was
noted that the critical interval in the stratigraphy at this location was a zone in which low Rimac
strength values were obtained, but relatively high N values (8 bpf, converted to Neo = 10) were
measured. Further analyses were performed using published correlations of N values to
unconfined compressive strength (NAVFAC DM-7.1) for the critical interval. In addition, LPile
analyses were performed to calculate for the additional resistance to movement provided by the
existing pile foundations for the abutments and interior piers The 8-inch piles at a spacing of
about 5 feet were found to offer a significant increase in the static case, raising the FS from
approximately 1.7 to 2.0, but only a minor increase when the added horizontal forces from the
seismic factor were applied, FS = 0.76 without piles and 0.80 with piles.

Since the FS remains less than 1.0 for the design seismic condition, a Newmark-type deflection
analysis was performed using the relations put forth by Franklin and Chang (1977). This method
involves comparing the seismic factor providing a FS = 1.0 to the design seismic factor, and then
using the corresponding seismic velocity for the FS = 1.0 condition to calculate a maximum
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deflection for the design seismic factor. A seismic acceleration factor of 0.226 was found to
provide a FS =1.00. With the resultant ratio of seismic factors and an estimated corresponding
seismic velocity, a maximum deflection of less than 2 inches (approximately 1.7 inches) was
calculated. We have assumed that this magnitude of horizontal movement is considered to be
tolerable for the new structures, particularly since the calculated deflection does not account for
the added resistance of the new piles. On this basis, FHWA permits the average seismic
coefficient to be reduced by 50%, to verify that a required minimum FS of 1.1 is achieved. This
stability analysis using the one-half reduction results in a FS = 1.18 for the south slope.

In summary, the north abutments are indicated to have an adequate FS for both static and the
design seismic cases. Although the south abutments do not have a FS of 1.0 under the design
seismic loading, the calculated horizontal slope deflection of approximately 1.7 inches can be
considered acceptable for the new structures. The results of the stability analyses are provided on
the stability summary profiles given in Appendix D; the calculated values of critical FS are
summarized in the following Table 4.1:

TABLE 4.1.
CALCULATED CRITICAL FACTOR OF SAFETY

Calculated Factor of Safety
Tocation Rimac Modified Rimac Modified
Strength, Strength, Strength, Strength,
Static Static Seismic Seismic
North Abutment 2.46 - 1.21 --
South Abutment, w/out Piles 1.58 1.65 -- 0.76
South Abutment, with Piles -- 2.02 - 0.80

4.4 MINING ACTIVITY

A review of undermining was made using the Illinois State Geological Survey (ISGS) website
for mapped coal mines in Franklin County, Illinois. Based on this information, the project site is
appears to be undermined. The apparent mine activity includes a mine operated by Old Ben Coal
Co. (Index # 143, Old Ben Coal Co. No.8). The Herrin Coal layer has been mined at depths
ranging from about 440 to 472 feet below existing grades. The general thickness of the coal layer
was reported to be 8.5 to 10 feet; however, the thickness can range from a few inches to up to 12
feet in isolated locations.

4.5 SEISMICITY

Although several significant areas of seismic activity are present in the central United States, the
site area is most directly affected by the Wabash Seismic Zone, located in south and east-central
Illinois. An assessment of seismic criteria in accord with AASHTO 2009 Guide Specifications
for LRFD Seismic Bridge Design has been performed for the site. The IDOT Spreadsheet
“Seismic Site Class Determination” was used to determine a Soil Site Class D for the abutments
and intermediate piers, if measured from the existing ground surface. The IDOT Spreadsheet
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“Seismic Site Class Determination” was used to determine a Soil Site Class D for the abutments
and Soil Site Class C for center pier, if measured from the approximate elevation of fixity of the
piles. We understand that IDOT utilizes the approximate fixity elevation as the point of
reference. The United States Geological Survey (USGS) Design Maps Summary Report website
was used with the Site Class D classification to provide acceleration coefficient values Sds of
0.79 g and Sd; of 0.33 g. The results of the Site Class determination and the Design Maps
Summary Report are presented in Appendix C. It is understood that IDOT District 9 has
completed the liquefaction analysis and that no liquefiable soils are present at the site.

For the purposes of this report, the bridge has been assumed to be classified as “Regular and
Essential.” In accordance with the IDOT Bridge Manual, 2012 Edition, the structure should be
designed for a design earthquake with a 7% probability of exceedance over a 75-year exposure
period (1,000-year return period). A Peak Ground Acceleration (PGA) value of 0.0.311g has
been determined.

Based on the guidelines in the IDOT All Geotechnical Manual Users (AGMU), including Table
3.15.2-1 in that manual, the Seismic Performance Zone is 3.

20181032.00 6 January 21, 2019



4.6 SCOUR

The scour should be assumed to be taken as 100 percent (%) of the scour predicted in the
Hydraulic Report (0% reduction in scour depth). Abutment slope protection should be included
to protect against scour potential. Countermeasure options for scour at bridge locations include
webwalls to eliminate debris collection between columns, riprap, partially grouted riprap,
geotextile sand containers, and sheet piling. Skin friction and lateral load design values for piers
and driven piles should be ignored in the scour zone. Based on information provided by Oates
Associates, Inc., the design scour elevations for the 100-year and 200-year events for the bridges
are shown in Table 4.6.

20181032.00

TABLE 4.2.
SUMMARY OF DESIGN SCOUR ELEVATIONS

Event/Limit | Design Scour Elevations (ft.) | Item 113 (2)
State N. Abut. Pier S. Abut.
Q100 391.1 368.5 391.1
Q200 391.1 368.3 391.1 5
Design 391.1 368.5 391.1
Check 391.1 368.3 391.1
7
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5.0 FOUNDATION EVALUATIONS AND DESIGN RECOMMENDATIONS
5.1 DRIVEN PILE FOUNDATIONS

The bridge structures may be supported on driven pile foundations. Pile capacities and driving
depths were initially assessed using the IDOT pile design spreadsheet “Pile Capacity and Length
Estimates,” version 10/18/2011. Steel H-piles and metal shell piles are both considered to be
feasible for this site, however metal shell piles are not recommended because their capacities
need to be limited due to the proximity of rock where a possibility of pile damage during driving
may occur. Hard driving is anticipated to penetrate a sufficient distance into the lower dense sand
and sandstone to achieve practical refusal, so that the maximum factored capacity based on the
structural capacity of the pile can be used. Numerous available pile sections may be suitable, and
final selection would be based on availability and structural requirements such as pile spacing,
installation requirements, etc. Capacity reductions for liquefaction and downdrag do not apply at
this site.

The maximum factored capacity and estimated pile length are provided in Table 5.1. Data for
key assumptions such as pile cutoff elevation and ground surface elevation were provided to TSi
by Oates Associates, Inc., along with preliminary factored loading for the bridges. The given pile
lengths are based on estimated penetrations into the sandstone layer of 3, 4, and 5 feet for the
north, and south abutments and the center pier, respectively. Actual penetrations may be less
than or greater than these estimates.
TABLE 5.1.
MAXIMUM NOMINAL REQUIRED BEARING

NORTH ABUTMENT CENTER PIER SOUTH ABUTMENT
Max. Reqd. Max. Max. Reqd.
Bearing of Reqd. Bearing of
Pile Length | Bearingof | Length Pile Length
PILE TYPE (kips) (feet) Pile (feet) (kips) (feet)
(kips)
Steel HP 8 X 36 286 37 286 39 286 37.5
Steel HP 10 X 42 335 37 335 39 335 37.5
Steel HP 10 X 57 454 37 454 39 454 37.5
Steel HP 12 X 53 419 37 419 39 419 37.5
Steel HP 12 X 63 497 37 497 39 497 37.5
Steel HP 12 X 74 589 37 589 39 589 37.5
Steel HP 12 X 84 664 3% 664 39 664 37.5
Steel HP 14 X 73 578 37 578 39 578 37.5
Steel HP 14 X 89 705 37 705 39 705 37.5
Steel HP 14 X 102 810 37 810 39 810 373
Steel HP 14 X 117 929 37 929 39 929 37.5
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5.2 LATERAL CAPACITY GEOTECHNICAL PARAMETERS

Lateral load resistance and induced lateral deflection are typically assessed using finite
difference computer models based on the lateral modulus-of-subgrade reaction, such as LPILE
2012-06. Based on the conditions encountered in the borings, the parameters are estimated for
use in the analysis of the lateral capacity as shown in Tables 5.1 and 5.2, using L-PILE Version

2012-06.
TABLE S.1.
PARAMETERS FOR USE IN LPILE ANALYSIS AT SOUTH ABUTMENTS
Effective 5 Strain at | Angle of :
Elevation | LPILE Soil | Unmit | Undrained | “goo ™ | poernar | PY Sl
. Cohesion g gt Modulus
(ft.) Type Weight (ps) Maximum | Friction K (pei)
(pef) Stress (degrees) P
Stiff Clay
398 - 391 w/o Free 125 1,250 0.008 N/A 425
] Water
Soft Clay
391 - 387 (Matlock) 63 350 0.025 N/A 20
3g7-3g1 | SUlfClayw/| g 1,250 0.008 N/A 425
_ Free Water
Soft Clay
381 -378 (Matlock) 63 350 0.025 N/A 20
378371 | SUEClywll g 1,250 0.008 N/A 425
Free Water
Soft Clay
371 - 366 (Matlock) 63 350 0.025 N/A 20
366-361 | Suff Clayw/) g 1,250 0.008 N/A 425
Free Water
361 —357 | Sand (Reese) 63 N/A N/A 32 51
Below 357 | Sandstone 73 N/A N/A 38 100
pef = pounds per cubic foot
psf = pounds per square foot
pei = pounds per cubic inch
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TABLE 5.2.

PARAMETERS FOR USE IN LPILE ANALYSIS AT NORTH ABUTMENTS

Effective Undrained Strain at | Angle of v Soil
Elevation | LPILE Soil | Unit : 50% | Intermal | DY
? Cohesion : 455 Modulus
(ft.) Type Weight (psh) Maximum | Friction K (pci)
(pcf) P Stress (degrees)
Stiff Clay
398.7 - 386 w/o Free 125 1,250 0.008 N/A 425
Water
Soft Clay
386 - 384 - (Matlock) 63 300 0.025 N/A 20
384369 | S Clayw/l o5 1,250 0008 | N/A 425
Free Water
Soft Clay
369 — 366 (Matlock) 63 300 0.025 N/A 20
366 -360.5 | St Clayw/) g5 1,000 0.009 N/A 350
Free Water
360.5 - 357 | Sand (Reese) 63 N/A N/A 32 50
Below 357 sandstone 73 N/A N/A 38 100
pef = pounds per cubic foot
psf = pounds per square foot
pci = pounds per cubic inch
20181032.00 10 January 21, 2019



6.0 CONSTRUCTION CONSIDERATIONS
6.1 TEMPORARY SHEETING AND SOIL RETENTION

The construction activities should be performed in accordance with the current IDOT Standard
Specifications for Road and Bridge Construction. Trenching, excavating, and bracing should be
performed in accordance with Occupational Safety and Health Administration (OSHA)
regulations, and other applicable regulatory agencies. In accordance with the OSHA excavation
standards, the soil at the site is considered to be Type C, which requires a side slope for
excavations no steeper than 1.5H:1.0V. However, worker safety and classification of the
excavation soil is the responsibility of the contractor. The excavation side slopes for structure
foundations may interfere with existing utilities. This will require a temporary soil retention
system such as a cantilever sheet pile wall, sheeting, or other temporary support.

Traffic along I-57 will be maintained by utilizing staged construction. It appears as though either
a temporary sheet pile, which includes cantilever temporary sheet piling, or a soil retention
system, will be feasible at the abutments. Soft soils observed below the anticipated retained
height of approximately 7.5 feet may require additional embedment. Cantilever sheet pile
systems may be designed using IDOT Design Guide 3.13.1 — Temporary Sheet Piling Design.
The top of the sheets for the Type 2 cofferdam will extend 3 feet above the Estimated Water
Surface Elevation (ESWE) of Elevation 384.8. Considering the relatively soft cohesive soils
below the base of the intermediate piers, it is recommended that the sheets be driven to refusal on
the underlying sandstone, at approximately Elevation 357.

6.2 SUBGRADE WATER PROTECTION

Groundwater seepage should be anticipated for excavations extending more than a few feet
below the roadway level along I-57. The free water surface, stated on the boring logs, is
approximately 6 feet below the ground surface at the boring locations. It is anticipated that
excavations within the soil that is down to approximately Elevation 391 feet may be adequately
dewatered using sump and pump methods. Excavations below that level could encounter water-
bearing soil strata that may need a cofferdam or more extensive dewatering to provide a stable
excavation.

6.3 DRIVEN PILE INSTALLATION

The driven piles are to be furnished and installed according to the requirements of Section 512 of
the IDOT Standard Specifications, 2012. TSi recommends that at least one test pile be driven at
each substructure location, in accordance with Section 512.15. The piles should be fitted with
reinforced tips to reduce the potential for damage during driving.

6.4 SUBGRADE, FILL, AND BACKFILL

Earthwork activities including backfill and fill should be performed in accordance with Section
205 of the Standard Specifications.
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7.0 REPORT LIMITATIONS

This geotechnical report has been prepared for the exclusive use of OATES ASSOCIATES, INC.
and the ILLINOIS DEPARTMENT OF TRANSPORTATION for the specific application to the subject
project. The information and recommendations contained in this report have been made in
accordance with generally accepted geotechnical and foundation engineering practices; no other
warranties are implied or expressed.

The assessments and recommendations submitted in this report are based in part upon the data
obtained from the borings. The nature and extent of variations between the borings may not be
evident at this time. If variations appear evident at a later date, it may be necessary to re-evaluate
the recommendations of this report.

We emphasize that this report was prepared for design purposes only and may not be sufficient
to prepare an accurate construction bid. Contractors reviewing this report should acknowledge
that the information and recommendations contained herein are for design purposes.

If conditions at the site have changed due to natural causes or other operations, this report should
be reviewed by TSi to determine the applicability of the analyses and recommendations
considering the changed conditions. The report should also be reviewed by TSi if changes occur
in the structure locations, sizes, and types, in the planned loads, elevations, grading and site
development plans or the project concepts.

TSi requests the opportunity to review the final plans and specifications for the project prior to
construction to verify that the recommendations in this report are properly interpreted and
incorporated in the design and construction documents. If TSi is not accorded the opportunity to
make this recommended review, we can assume no responsibility for the misinterpretation of our
recommendations.

20181032.00 12 January 21, 2019



APPENDIX A



X 1]

l;,:- C- - § 1‘
iL-149
| A
ER |
{ NORTH ROAD =y
\ ; rn ! j
N | ‘,-\\‘- ’ A e | l B
o Substa s | T ,
> MR P L T D=l =
b ) C r\\ . V. -
1 1% l( 12 \/ . - :h _-‘ S J,i
- / ~) N\ N i
/) J
W |
7 N
: /. ~ ( o 12
\ !
$ e A0 {
: 5 g b=
= ! K {
%* . /; ‘E’: r Q v 31

[ |

VICINITY MAP |

NOTE:

DRAWING PREPARED FROM AN IMAGE
OBTAINED FROM USGS ON 03/02/2018

FAI 157 OVER POND CREEK
FRANKLIN COUNTY, ILLINOIS

NOT TO SCALE ?\\f
A TSi

geatechrical, Inc.

1340 NORTH PRICE ROAD
ST. LOUIS, MISSOURI 63132

Drawn By: ACE

Checked By: NRL

Project No.:

20181032.00 | Date: 03/02/18| Figure 1




_ @Y
E%U """

6" @Floor drain spacing L 14-3 paces at

3's
15'-0" = 45'-0"

{typ. both sides, both structures .

A Al P
3l5 g s
NS & s
o
~N =13
= $B-1 N 3 ¢ of Pier BK. of 5. Abut.
e 8 4 i Sta. 212+65.97% \| Sta. 213+15.97
b v : E|2 Elev. 39870 1 \i Elev. 398.70
N S e [ 1
- - BiD \
5% o \ té 2 o
JS = PGL NB. S Rihs b
3
E ~ii ~ Roadway - &l) 30'-0" Bridge
T @ E % N \ Approach Slab, typ.
= == a
o )
ols \—Q 1-57
~|E
bt el
5 o a
NEE: PGL SB  \ T TN Y 5. Y O S v S,
ME 3 f Roadway s
Siy
NE - S \
‘_“? E o E: Ry = Bk. of 5. Abut.
2% LEval 15 Sta. 213+15.97
- - Bk. of N. Abut. Egnl gl = — @ of Pier Elev. 398.70
Ea Sta. 211+93.97 SE Ay = i Sta. 212+465.97 &
&ls Elev. 398.70 L m ‘Elev. 398.70
NE |G 1
eprepia

NOTE: THIS PLAN WAS PREPARED FROM AN IMAGE OBTAINED

BY TSI FROM OATES ON 03/01/2018.

LEGEND

NOT TO SCALE

& B—1 APPROXIMATE BORING LOCATION AND NUMBER

N\

TSI

SITE AND BORING LOCATION PLAN

FAI 57 OVER POND CREEK
FRANKLIN COUNTY, ILLINOIS

geatechnicat, e,

1340 N. PRICE ROAD
ST. LOUIS, MISSOURI 63132

Drawn By: ACE Checked By: NRL

Project No.: 20181032.00 [Date:03/02/18| Figure 2




1€ m..:m_u; 8L0z/z/c81eq| 00°Z€01810Z 'ON waloid

30V :Ag pauedald

ZEI£9 HNOSSIN ‘'SINOT LS

-gyep Bojf Buyog jo voneuedxa 1o} ‘p ainbl ‘puabe aoId 8DBLNSANS 8IS °G
+s6uU0q UaaM}ag SuoIPURD JO uojjejaidiaul ug Jou ‘Bupoq

(199)) sfeos 1ejuoZLoH

TN Ag paxoayd
.M@HM_M:IPM%:_ 0} Buuog WOz BjEYS 4O SUONEaLI00 PIJRLINSS ;ozm o) ﬁmo:mE_ Em syealq ejens Bumoys saur 'y
IR TIE
| -umoUs asoy) wosy Apueoyubis AseA pinod sBuliog L) UsaMIaq SUOKIPUCD
1 'ALNNOD NITINv A o “suoyE0o0] Buyog PAJEDlpul BL) 1B paIarcsal Saduies uo sjnsal 159} Alojelagel pue piay }
HITHO ANO H¥IAO L5 IV U0 paseq StiofpUod 8JBHNSANS JO uogejaidieiu; ue si umoys Aydeibpens pezijessuab ayy ‘¢ 3 o
// -sBupoq Usamjaq aoeyns punolb [enjoe ay) Joalal Alliessaoau Jou seop pue _mco_.muoo_ Buuoq ye
SUONBAS|® 80BHNS punolb pakeins ueamjeq papuape aul e S| umoys soeuns punolb Bupisixe eyl g
T40¥d IOVARINSENS ‘gjewnxoidde si a[eds [gluozpoH ). SILON
(198}) SONIHOS NIAMLAE FONVLSIA SLYWIXOHdAY
08 04 09 0§ oy 0 0z oL 0
. T T T T E & T T T
Svel -ste
0sel -0S€
SSE m : -G6E
aior B
L RER - 09t
. . \ {050) 02 -
(050 E\ " [
k 7
o) m-wm (09°0) 02 (050) 6+ \\ﬁ
o A -58¢
= {00 €2 \ 14 {09'}) €2 (0°0) ¥2| % S
\ ININLNGY HLION . N
. (0z0) 82 (050 28
(0s'0) 52 & 9 \\\ i€
olef 77, ) ot 1
m . m r1) i/ a&%\:
2 % \ \
> = \ (os'2) E\E toz'2) v«\nr
1 d (0z'2) E\n_ \ -
O sie- 4
i (052) &\w (o) mN\\ (0z'1) ﬁ\m
.w... \ (02'0) o€ (08'1) m\mf
= oge for1) vz \a oz \
— \\ 6 (08'0) 52 (002) €2 N €4
{os2) 22 ==
" -5ge
st (oc0) 22
(0961) 1-9 (os6t) 9-8
(052) 94 \
06¢€, -{06e
LN3WLNEY (o9'1) €2 & " qu&%m<
404 (ov'1) 22 T
escl 4 o e
| M3N {0g'0) 02|
covh 30V48NS ANNOY¥D INLLSIX3 oD 518 .
. \ |

(199)) NOILYAZ 13




00'Z€01810Z ON sm_om_
30V Ag pasedald|

-gjep 6oj Bupog Jo uoneueldxe Jo} ‘¢ 2nBid ‘puabaT 8|0l 29BHNSYNS 893G 'S
*sBupioq usamjaq SuojHpUOI JO uoyejadisiul ue Jou ‘Bupioq
0} BuULIOg WO} BJELS JO SUOHE[RLI00 PIjewnsa Moys o) papusjul ale $)Eaiq ejess Bumoys seur
-umoys 9o oy Apueauiubls Auea pinod sBulog ayj usamiaq suchpuod
3y *suoyeoo; fuiog Palesipu) 8y Je palarodal sajdwes uo sjnsal }s8} Alojeioqe| pue pjay
UO paseq suogPUad SelNsqns Jo uoneresdiajul Ue S| UMOYS AydeiBens pazieseusb sy ‘¢ H
-sfupoq Uoamjaq soeyns punoib (enjoe su Joayal A|Lessedau Jou Seop pue 'suoienol Bugoq je B

Z'E E:mw__ g102Z/z/caea
TN :Ag paxoayd

Z£169 INOSSIN 'SIN0T 1S
avOH 301id HLYON OvEL

R
g7 _ryeoyuyoaicab

1S54

(109y) 8jE0S |EJUOZUCH

T 'ALNNOD NIDINVHS
Y3340 ANOd H3IAO LG 1vd

\2

T40xd 3oVNSENS e oy
(100}) SONINOE NIIMLIE JONVLSIA SLYWIXOHdY
09 - o_m 14 oF n_n 14 m.w 0z Sk 0l ] m
svef Hsve
osel- -0s€E
Sser Jsse
vefov 00z
o9l NN . fosE
(oa0) 121704 (oro) ez st
S9E- (or'0) 02 .
{os'0) 0246
- ¥3ld ¥ILNIO w
o) 22 ]
048 y == o e -oLe
m (0ov) (050} 12 " (080) &\ N
: " .
: oo 0 22 (021 € \ 1 ;
W SLEF T ‘wv {o11) 92| (ogy) ﬁ“u .
nlﬂ) 3
£ o) vefAor (oz)) _NN (080 R&w
L | (og'1) 616 ovo) Ew wsood|l||ln 1%
(030) R&
e (ovo) 2z ——— -|s8e
0964) Z- 7 (0s6t) 5@
(o) 28 (050! c&
e LN3HLNGY o ]| LNaHLNGY Tn
¥03 304
RiEl T4
S6E[- MIN MIN -|g6€
%
JOVAUNS ANNO¥O ONLLSIX3 (e102) 528 %
oov}- . ooy
I—— — 1 i L L L n i L L L

(199)) NOILYAZTR




ic'c anbld

gL0z/z/c:®1ed| 00'2E01810C ON ysloid

TUN Ag paxoayd

30V :Ag pasedaid

(188)) NOILYAI3

1 'ALNNOD NIDINVHS

Sre

0se

G5E

[1]:1

i1

(1745

SLE

DBE

SBEl

DBE

ZE1£9 (UNOSSIA 'SIN0T '1S
QvOY 0ltd HLYHON 0¥el
T YT T

“oul .umun__muvunwm

ISL

“gjep Boj Buyiog jo uopeuejdxa Joj 'y 21nB|4 ‘puabaT 8|ljoId 8deUNSANG 89S G
-sBULI0q UIBMIAQ SUCHIPUOD Jo uopejaIdisiul Le jou ‘Buog

0} BULIOG WO} BjELS §0 SUOIE(SAI00 PIJBLIRSS MOUS O} p3pusjul aje syeesq elens Bumoys saull 'y
“umoys sy} Wwosy Ajueaubis AleA pinod sBuog ay} Usameq SUoHIpUCd

ay] "suopeso] Buyiog PaJeEcpu) 8y} Je pasdA0oal sajdwes uo s)nsal 158} Aiojeloqe| pue pjsy

(193}) 8[E0S 1EIUCZUOH

Y340 ANOd HIAO L5 IV UO Paseq SUoRIPUCD SJBLNSANS JO uopejeidiajul Ue S) UMoYs AydesByens pezjesousb eyj ‘€
// -sBuyi0q Ussmeq aoyns punosl [enjoe ayj Josljol A|ESSS08U JOU S80p pUE ‘SuolEqo| Buuiog je ] 9 0
Z11408d FOVINNSENS sSuoNBAB|e B0ELNS pUN0IB PeAaAINs UBBMIBG PSpURIXa sul| e s :Bmuwmmo:mﬁﬂﬂ wwﬂw__muw:__%ww%u n NF S
(189}) SONIYOE NIZMLIE FONVLSIO ALYWIXOUddY
o8 0L 09 08 oy 0¢ 0z oL 9 IIAH
S¥E
. -{ose
._mmn
ose
b
(oe'y) a@ I3 1%
e ININLNGY HLNOS sl
& -
¥z w vh (oz'1) oL & (4
)
R\ 9 (o£°0) a\\ s
\ \ -04E
prd & S (060 R\ L]
\ ve
& \ 7 (08'0) 82 & 6
-4 &w for'L) RN 2 T“
% 7
ﬁ“: (or'H) Nmu
8! &t (og'y) .&Wm ™
\
m -58¢
{o951) €-8 (o1} v.m.
-o6E
- —_— o — L I it .|]].L| - - e B T 1 -

(199)) NOILYAT 2




APPENDIX B



ILLINOIS DEPARTMENT OF TRANSPORTATION

#AI Route 57 Over Pond Creek

District Nine Materials

Bridge Foundation
Boring Log

Route: FAI 57
Section (28-5B-1)D-1
County: Franklin

Structure Number: 028-0001 (N.B.) and 028-0002 (S.B.)

Date:

Sheet 1 of 2
4/10/2017

Location: S of SCL W. Frankfort

Bored By: R Moberly

Checked By: R Moberly

. D B grSurf Wat Elev: 381.3 D B
Boring No 1=8 (2017) E L Ground Water Elevation E L
Station 211+60 P o when Drilling 380.2 P o
Offset 3' Lt CL Median T w Qu At Completion T w Qu
Ground Surface 398.7Ft| H ] tsf W% ||lat: 391.1 Hrs: 168 | H ] tsf W%
- .
Stiff, moist, brown, Clay A7-6 Very stiff, moist, gray, Silty Clay 1 4 2.5B 18
to Silty Clay Loam A-6 4
3967 | sm7
Medium, very moist, brown, Clay 1 Stiff, moist, mottled gray, Clay to 2
A7-6 2 0.5B 20 ||Silty Clay A7-6 3 1.4B 31
3 4
394.2 369.2
Stiff, moist, brown, Clay A7-6 5.0 1 Very soft, very moist, gray, Siity 30.0 1
1 2 1.18B 22 I Clay Loam A-4 e ool 1 0.28 28
3 2
3917 | 367 |
Stiff, moist, brown, Silty Clay 1 Stiff, moist, brown, Silty Clay 1
A-6 4 1.6B 23 ||to Silty Clay Loam A-6 3 1.6B 23
5 3
389.2 364.2
Very stiff, moist, brown mottled tan 10.0 2 " Medium, very moist, gray, Silty 35.0 1
Silty Clay Loam A-6 1 4 2.58 16 ||Loam A-4 1 2 0.68 20
4 3
3867 |
Soft, very moist, brown, Sitty Clay 1 If 1
A-6 * 2 0.3B 22 360.7 3 0.6B 20
' 1 Medium dense, moist, brown, 6
Sand
384.2
Very stiff, moist, gray, Silty Clay 15.00 2 40.0 6
Loam A-4 1 4 2.5B 22 358.2 17
5 Very dense, dry, brown, Sand 100/5"
— Refusal at 41.5 feet 357.2
381.7
Medium, very moist, gray, Silty 1 Cored 41.5 10 46.5 feet -
Clay Loam A-4 2 0.8S 25
3 80% recovery, 32.5% RQD —
379.2 Very dense, dry, brown and gray, —
Medium, very moist, gray, Silty 20.0 1 Sandstone 45.0
Clay A-6 el 2 0.7B 30 _—
3
S— 352.2
i 376.7 |rCored 46.5 to 51.5 feet
Stiff, moist, gray, Silty Clay A-6 1 |
3 1.6B 25 ||100% recovery, 73.3% RQD
4
Very dense, dry, brown and gray,
374.2 Sandstone ——
2500 2 50.0

N-Std Pentr Test: 2" OD Sampler,b140# Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)




IS

Sheet 2 of 2

Route: FAI 57 Date: 4/10/2017

Section: {28-5B-1)D-1
County: Franklin

Boring No: 1-S (2017)
Station: 211460
Offset: 3' Lt CL Median
Ground Surface: 398.7 Ft

Cored 46.5 to 51.5 feet

Qu
tsf W%

I~Tumo
wWEOrwm

Qu
tsf W%

I-4vmo
nEOrm

Very dense, dry, brown and gray,
Sandstone 346.7

Bottom of hole = 51.5 feet

Loy

n

o
ford
o
o

Free water observed at 18.5 feet

Washout procedures used from
38.0 to 41.5 feet

Elevation referenced to BM at SW
corner parapet wall SN 028-0002;
Elevation = 400.7 feet

i

To convert "N* values to "N60"
multiply by 1.25

[=2]
o
(=]
o]
| &
o

Borehole advanced with hollow
stem auger (8" 0.D, 3.25" LD.)

i

2|

| El

ﬂ
o
o
o
3]
o

Ill'Lll
|

—

* 75.0 100.0

N-5td Pentr Test: 2" OD Sampler,1404 Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)




ILLINOIS DEPARTMENT OF TRANSPORTATION Bridge Foundation

District Nine Materials Boring Log
FAI Route 57 Over Pond Creek Sheet 1 of 1
Route: FAI 57 Structure Number: 028-0001 {(N.B.) and 028-0002 (S.B.) Date: 4/13/2017
Section (28-5B-1)D-1 Bored By: R Moberly
County: Franklin Location: S of SCL W. Frankfort Checked By: R Moberly
Surf Wat Elev: 381.3
Boring No 2-S (2017) g E Ground Water Elevation g E
Station 212486 P o when Drilling 375.6 P o
Offset 3' Rt CL T w Qu At Completion T w Qu
Ground Surface 398.1Ft| H s tst | W% |[ac: 392.3 mrs: 168 | H [ tsf W%
Stiff, very moist, brown, Clay to | Medium, very moist, grey and = 3 0.8B 27
Clay Loam brown, Silty Clay Loam to Silty 4
el Clay A-6 - i
371.1
2 Soft to medium, very moist, grey, WH
2 1.1B 21 "Silty Clay Loam A-4 WH 0.5B 21
2 1
393.6 368.6
Stiff, moist, brown, Silty Clay 5.0 1 Soft, very moist, brown, Sandy 30.0] WH
1 2 1.7B 17 ||Clay A-6 1 WH 0.48B 25
3 1
391.1 366.1
Very soft, very moist, brown, Silty WH Soft, very moist, brown, Silty Clay 3
Ciay Loam A-4 1 0.28 24 ||to Silty Clay Loam A-6 4 0.48B 20
4
. 388.6 363.6
Medium, moist to very moist, 10.0 1 Soft, very moist, brown, Sandy 35.0 1
brown, Silty Clay Loam to Silty -1 2 0.9B 17 ||Loam to Sandy Clay Loam A-6 . 3 0.4B 23
Clay A-6 3 5
386.1 ] 5' blow-in 361.1 e
Soft, very moist, brownish grey, WH ||Loose, wet, brown and grey, 1
Silty Clay Loam A-4 1 0.4B 22 ||Sand 2
359.6 4
Medium to very dense, moist,
383.6 brown and grey, Sand
Medium, very moist, grey, Silty 15.0 1 40.0[ 11
Clay A-6 1 2 0.88 27 357.6 33
3 Very dense Sandstone 357.1 100/3"
811 | Bottom of hole = 40.8 Feet
Very soft, very moist, grey, Clay WH ]
to Silty Clay A-6 WH 0.1B 31 ||Free water observed at 22.5 Fest
] 2 _—
Wash-out procedures used from
378.6 37.0 10 39.5 feet —_——
Stiff, moist, light brown, Siity Clay 20.0 1 45.0
A-6 —1 2 1.2B 21 ||Elevation referenced to BM at SW p——
3 parapet wall on SN 028-0002;
| Elevation = 400.7 feet -
1 Borehole advanced with hollow =
2 1.1B 26 ||stem auger (8" O.D, 3.25" |.D.)
3
To convert "N* values to "N60"
373.6 multiply by 1.25 |
250 1 I 348.1 50.0|

N-Std Pentr Test: 2" OD Sampler,1404# Hammer, 30" Fall (Type Fail. B-Bulge S-Shear E-Estimated P-Penetrometer)




Illinois Department of Transportation
District Nine Materials
Unconfined Compressive Strength

FAIl 57
Structure 028-0001/028-0002 (Boring 1-S)
Franklin County

Boring # Specimen# Depth Unconfined Compression
1-8 1 43'0° 3,048 psi
1-8 2 4410” 3,430 psi
1-S 3 46°0" 3,713 psi
1-8 4 470" 2,963 psi
1-8 5 500" 3,850 psi
1-8 6 510" 2,244 psi



T sh./ of & sn
- BRIDGE FOUNDATION BORING LOG
PROJECT e BRIDGE __ carrying Interstate Date __ Qctobdr 1940
ROUTE Pad I 57 over Pond Creek sor. Eng. W. E. St
SEC. 28=5B~1 STA. 2124._'_120 Drilling Tech. _ J.HoM
COUNTY _ Franklin c | =8 : c w| @
o {i ,-'—_: = sSurface Water EiI, _ T :’g_ Q __3 <
Boring NoO. 1 = > =l u 0: Groundwater EI. at o |9 g\'
Station _ 211425 g 3|l a3 Completion 376.5 2 2 HME
Ottset 48t Lt, "mM w > Atter T2 Hours 380.5 i '_g
Ground Surtace 386,7 O Medium and moist grey clay
Mediwm and dry grey silty | loan A-6(8) 18 lo.7| B119
loam to silty clay loam A=4(8) __| 362.7 .
B Medium and wet brown sandy .
__| loam . -25
e 111 10.5| P {18
38]_.97 ‘5_ 353 7 a
Mediwm stiff and moist grey = —— > Lo F—1+—2
Soft and dry brown to grey - | -1"9
silty clay A-6(10-11) 3L PL204 o odium graded sandstone with ]
379.7 | small clay seams (80% Recovery) _|
Medium stiff and moist brown ofa -39
with grey streaks silty S  —
clay A-6(12) 911.7] S| 24| Soft and dry grey medium graded —
377.7 sandstone (100% Recovery) ~
Stiff and moist grey mottled = =
brown clay A-7-6(13-15) -10 =
1ab.sl B 353.2
]| 2L Bottom 9f Hole = 33,5 fest |
i ~35]
" l13pk.2| B Notes —
! ] 2L Sandstone was cored from 28,5 feet |
-15] Hole was washed to obtain ]
samples between 26.0 and 27.5 feetf |
I | &.6 B 5
370,2 23] During drilling operation, it ==
Medium to soft and moist to ] appeared that free water was o
very moist grey mottled brown encountered at 17.0 feet. ~40
silty clay A-6(11~12) — ]
__6Fl’ B |25 =
-20] _:
1 4l038B .
3647 i
(See nex? colwrz) ~45]

i - Standard Penetration Test -
Jigws per foot to drive 2
3.D. Spilt Spoon Sampler with
403 hammer.

Qu - Unconfined
Strength - t/s8f

w - Water

Compressive

C onfepf - npercenfo ge

[ Y W S

Type failure:
B - Bugle Foiluie
S - Shear Failure
€ - Estimagted VYalue
- L o dd s sl



sh.2 of H Sn

 BRIDGE FOUNDATION BORING LOG

PROJECT = BRIDGE _carrying Intersiate Date __Qctober 1940
ROUTE Rl 57 . —oyver Pond Creek Bor. Eng. _W, E. Stalluan
SEC. 2858~} ~__STA. 212450 pDrilting Tech. J.H..H.___:__
COUNTY Framklin = «|§ . _ g v |2
o 2 = > urface Water £, 2 {. =|3
Boring No. 2 t;‘ B i g": Groundwater EIlI. at c > |+ ol I
sStation _212+2] z 3lel= Cempletion 37602 § - " &
Offset 29" Li, ™™ w . E After 2), Hours 3192 | w o 3
Ground Surftace 386,2 O
Mediwa and dry bm to)grey _ (See previous column) b sl
silty clay loam 8-9 ] : _ a g R _ a
= : : _362.2
i Loose and wet brown fine sand o
== 12 =
2 o ] =—f_. |2
381,7 | , -
Stiff and dry grey mettled -5 . ——r
brown clay to silfy clay e ‘ 38,2 116 3
380.2 9 [1,8/S 9 | Soft and dry medium grained =1 =23
St4ff and moist grey clay - | grey sandstons with narrow =i
A-7~6(13—1A) i clay seams (25% Recovery) 36
“lioheels ba | _
- ' 3542 |
~10] Soft and dry medium grained o
JF grey sandstone (100% Recovery) __
_375.2 121.9|s R1 B
Medium stiff and moist grey ] &
silty clay A—6(11-12) ] -
8 _.els |23 ]
‘ 349.7
_: Bottam of Hole = 36,5 feet ]
~-15 -
qup.6lB |20 n
| Notes:
Smds‘bone was cored from 29,5 feet.,]
_ o Hole was washed to obtain =40 ]
. sample between 26,89 and _
16 %,1 27.5 feot,
] T During drilling operation it B
: 366,7 | appeared that free water was sl
Mediwm and moist grey silty -20 sncountered at 15.0 feet ud
clay to clay loam A-6(8) | s
49 0.9/B 120 4
. =~
T 5
- Sfandard Penetrotion Test - Qu - Unconfined Compressive Type failure:
lows per foot to drive 2" Strength - t/sf B - Bugle Failure
1.0, Spilt Spoon Sampler with 8 - Shear Failure

$0# hommer, w - Wafe‘r Confepf -npercen'roge E - Estimated Value



sh.3 ot & sn

- BRIDGE FOUNDATION BORING LOG

PROJECT

— B8 RIDGE _carrying Interstate Dat Octobe
ROUTE _P.A 1. 57 over Pond Creek Bor. Eng. W, E, Stallman
SEC. _28-5B~1 sSTaA._212+50 Drilling Tech. __ JoHeMs
COUNTY Franklin el B c | w | &
S Q % ) Surtoce Woter EIl, = o é| 2] ~
Boring No. 3 | £ |5|#|2|&| eroundwater Ei. at 5 |2 2B
s+tation 213+11 = g ol s Completion E, 5| o ';
Oftset 29! Lt, M w E Atter 2} Hours 37192 | w o lg
Ground Surtace 386,20 Soft and wet brown sandy loam
Medium stiff and damp grey = —
mottled brewn silty clay ] (28 10,5| P |21
loam A-4(8) | 362.2
Medium packed and wet brown B
] to grey fine sand -25
= 123|= | =22
381,25 1 |
Medium stiff and moist grey _ 358.2 la3f=1-114
mottled brown silty clay 17 2.7/8 | 19| Soft rotten and moist grey -] =111
A-6(11-12) _ brown streaked sandstone =
i -30 | 100 Blows|in
k| mgthgg’
11 0.1|B |23 —
— 35ks7
— 376.7 Medium soft and dry medium
Stiff and moist grey mottled -10 grained sandstone (100% Recovery) _|
brown silty clay to clay _ -
A-7-6(13) 7 Dak|B ]
o -35]
1 7Db.9 B|25] _
Mediwm and very moist grey  -16] ]
mottled brown clay loam A-6(6) | i
5 D9 =123 "
= 346:210 |
] Bottom of Hole = 40.0 feet ]
6 D.3| B |27 | Notes;
367.2 Sandstone was cored from 31.5 feet |
Medium and moist grey mottled | Hole was washed to obtain samples |
brown silty clay to clay -20 between 21.0 feet and 31.5 feet |
A-6(11-12) | During drilling operation it -
365,2 114 D8] -~ |24 | sppeared that free water was <
(see next column) ~ encountered at 15.0 feet _—
| -4§]
{ - Stgndard Penetration Test - Qu - Unconfined Compressive Type fgilure:

ljows per foot to drive 2"
J.D. Spilt Spoon Sampler with
403 hgmmer.

Strength - t/sf

w -~

Water

B - Bugle Failure

S - Shear Failure

Confep*_r = __gercenfoge

) £- ’Esﬂma'fed /Value



BRIDGE FOUNDATION BORING

sh.4 of & sr
LLOG

PROJECT — BRIDGE _carrying Interstate Date _Qoctoher 1940
ROUTE _ p.A,.T1, 57 over Pond Creek Bor. Eng. We E. Stallman
SEC. 28-58-1 STA. __212+50 Drilling Tech. _ JoHoM,
COUNTY _Franklin | B ,: »
5 {i 2 = Surface Water E), = o ":; § —
Boring No._ &4 5 lz1 ¥ & ¢ | Groundwater EI. at - N E &
Station _213+26 H A Completion 378.7| 2 | % > =k
Oftset LB Rt WMW w E Atter 2l Hours 3802 | @ o E‘
Ground Surtace 86,2 O {gsee previous column)
Medium and moist grey silty _ sl
clay loam A-6(8-9) e 47 10,8/ P
_ 361,7
R Stiff and molst brown clay -25
] loam A~6(7-8) B
- 8 11.,3| P22
i 359.7
. Soft and moist grey and brown
381.,2 -5 sandstone 109 Blpws
Stiff and moist grey mottled  _ in 7 intheq
brown silty clay A-6(11-12) 9l1.3lp | 24 _
] - : 356.7
Medium soft and dry medium -30 | 75| Bl
] grained sandstone (100% Recovery) _| ini2 inhches
g [1.48 |22 s
: 376.7 ol
Stiff and moist grey mottled -10 ]
brown silty olay Ae¢7——6(14) ]
8 1.7 B {23 =1
3747 -
Medium and moist grey mottled o
brown silty clay A-6(11) -38}
—19b.9] 8|26 ]
372.2 .
Medium and moist grey motiled | -
brown silty clay loam A-6(10) -15} ]
16b.9| B|23 | 347.7
| Bottom of Hole = 38.5 feet ]
1 =
Notes; -40 |
g Sandstone was cored from 2.5 feet |
| 50.3] B|24| Hole was washed to obtain samples
367.2 between 21.0 feet to 29.5 feet  _
Madiunm stiff and very moist to _| During drilling operation, it  __
wet brown sandy clay loam to ~20 appeared that free water was i
sandy loam i encountered at 15,0 feet o]
—1250.2| 8116 o
= - 48]
| = Standard Penetration Test - Qu - Unconfined Compressive Type failure:

ilows per foot to drive 2"
).D. Spilt Spoon Samplier with
304 hammer,

Strength - t/sf

w - Water

B - Bugle Failure

S - Shear Failure

Content - percentage

€ - Estimated, Value



Sh.5 ot & st

BRIDGE FOUNDATION BORING LOG

PROJECT — BRIDGE car Interstate Date QOctober 1960
ROUTE _ FoA,I, 57 Over Pond Creek Bor. Eng. _W, E, Stallman
SEC. 28-5B-1 STA. __212+50 Driling Tech, JeHMs
COUNTY Franklin c «| B i et _ g | 2
o Q —_!; ;3 urface ater EI. _ =~ 2 {, __6_ 5
Boring No. 5 + +luw|o | Groundwater EI. at o + | 2o
Station 212+80 g = 3lals Completion 378.4 H L3 ol 3
Offset 29t Rt WMM w > After 2/, Hours 3791 | w o E‘
Ground Surtace 385.9 O Medium and wet grey and brown
Mediwm and slightly moist 4 sandy loam 15 b2l ® |20
brown silty clay loam A-4(8) __ =
= -25
- 11 p.5! P ag
T 359.4
381, Soft and moist medium grained = _ |
Very stiff and slightly meist -5 grey sandstone 4L e blﬁw Ln
grey silt loam A-4(8) N ches | |
9 [2.5] 8] 20 i |
379.4 6.k ™
Mediwm stiff and moist grey ] - - 3 '_“
mottled brown silty clay Soft and dry medium grained 30
A-6(12) | sandstone (85% Recovery) -
8 10,8 B| 27 s
-10 o
8 N.3] Bf26 E
] ]
_ 373.4 ~38
Medium stiff and meist bluish _ | 2
grey to grey mottled brown 1.2 8|2 —
silty clay loam A-6(9-10) N
-15] ]
| 0.8 523 -
"B.7[ B25 LY
369.4 Bottom of Hole # 38,5 feet o]
Soft and wet grey mottled il Notes: o
brown clay loam A-4(7-8) Sandstone was cored from 29.5 feé |
Hole was washed to obtain samples _|
16 P.4| S| 22| between 23.5 feet and 29.5 feet
During drilling operation, it -
i appeared that free water was ol
-20] encountered at 15.0 feet &)
17 p.3| B|21 4
3644 e
(see next column) i
ol =49
| - Standard Penetration Test - Qu - Unconfined Compressive Type failure: 1
llows per foot to drive 2° Strength - t/s+ B - Bugle Failure
.D. Spilt Spoon Sampiler with S - Shear Fgilure

404 hammer, w - Water Content - percentage ' E - Estimated Value
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PROJECT
ROUTE F’A.IQ 57

sh. 6 ot 6 s

BRIDGE FOUNDAT!ON BORING LOG

BRIDGE _carrying Interstate
over Pond Creel

Bor. Eng. W, E-.SM@

SEC. _28~5B-1 STA. 212+50 Drilling Tech. _J.H.M,
COUNTY _ Franklin ] ®
g 1,; .-3 = Surface Woater €I, 5 : g =
8oring No. [ *g > | * & ¢ | sroundwater Egi. at 5 = e el
Station _21]1+89 E 3 3 3 Completion § 8 ol
Offset 29! Rt. "M w 2 After 120Hours  380.5 | s
?{;:iund :ur-ra:e iii&j 0 Mediun and v}et groy mottled
um and damp brown silty brown sandy loam e
clay loam A-4(8) ] 362.3 15 0.9| B |19
e Well graded and wet grey
_— mottled brown fine sand -25]
- _l * -
= 15 RSP |21
381,8 | —
Stiff and slightly moist =5
grey silty clay loam A=6(9) —_
376.3 Soft and molst medium grained !
Medium stiff to very stiff grey to brown sandstone 356.3 -30 | 10D Blows|in
and slightly moist grey mettled Hard and 1 fin
iy dry medium grained
brown silty clay A~6(10-11) = 16 0:9) B 12k grey sandstons (95% Recovery) =
-10] -
19p.2/B ]
=1 351.8
= Medium soft and dry grey ~351
sandstone with clay seams -
3 b.2| 5 24 | intermixed in layers (90% Recovery) |
5 —
371,3__~I5] ]
Very stift and moist grey nottled | e
brown clay A-7-6(14) |11 R.3| B|32] 5
T e 369.8 —
edium and moist grey mottled
=1 346,340 ]
brown slity clay A-6(10) Bottom of Hole = 40,0 feet
.9} B |27 | Notes |
367.3 ioanzgtgn; w:.s cored from 30,0 feet |
Me N (1=}
br:::. ﬁyw:;;r;z;oglgq -20] Hole was washed to obtain samples | _
Yoam A-6(8) between 26.0 feet and 29.5 feet _ |
i 5 0.7\ B |24 ] During drilling operation, it N
3648 | | appeared that free water was ]
(see next column) encountered at 17.0 fest 5
— -4
~ Strandard Penetration Test - Qu - Unconfined Compressive Type failure:

lows per foot to drive 2"
.D. S8pilt Spoon Sampler with
LO# hammer.

Strength - t/8f

w - Water

Content - percentaqge

B - Bugle Failure

S - Shear Failure

E - Estimated Value
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SEISMIC SITE CLASS DETERMINATION

| D07 B85S FOUNDATIONS AND GEOTECHNICAL UNIT

Modified on 12/10/10

PROJECT TITLE

={FAl 57 over Pond Creek

Substructure 1

Base of Substruct. Elev. (or ground surf for bents) 391.62|ft.

Pile or Shaft Dia. 12|inches
Boring Number 1-5

Top of Boring Elev 3087 ft.
Approximate Fixity Elev. 385.62 ft.

Individual Site Class Definition:

Substructure 2

Base of Substruct. Elev. (or ground surf for bents ) 755 ft

Pite or Shaft Dia. 12{inches
Boring Number 25

Top of Boring Elev, 388.1|n
Approximate Fixity Elev. 369.5 ft.

N (bar): 18 (Blows/ft.) Soil Site Class D
Nqp (bar): NA (Blows/ft) NA
s, (bar): 1.87 (ksf) Soil Site Class D <-—-Controls
Seismic Bot. Of Layer
Soil Column Sample || Sample Description
Depth Elevation || Thick. M Qu Boundary
(ft) () {tsf)
395.7| 3000 5] 050 B
393.2 2.50 5| 1.10 B
390.7| 2.50 al 1.60 B
388.2 2.50 8| 250 B
385.7| 250 3{ 0230 B
24 383.2 250 9| 250 B
458 380.7| 250 B
7.4 378.2|| B
99 375.7)| (]
12.4 373.2 B
149 370.7 B
17.4 368.2 ; 3l 8
199 365.7 8 B
224 3632 B
249 360.7 . B
274 3582 250 00| 500] B
879 297.7 60.50| 100 5.00 R

Individual Site Class Definition:

N (bar): 14 (Blows/ft.) Soil Site Class E
Ny (bar): NA (Blows/ft) NA
s, (bar): 2.15 (ksf) Soil Site Class C <--—-Controls
Seismic Bot. Of Layer
Soil Column Sample | Sample Description
Depth Elevation | Thick. N  Qu Boundary
(ft) ft.) (tsf)
393 6 450 4] 110 B
391.1 250 e_.’ 170 8
388.6 2.50 2| 020 B
386.1 250) 5| 090 B
3836 250 3] 0.40 B
381.1 250 5| 0.80 B
378.6(| 2500 2| 0.10 B
a6 2s0] 5| 120 B
3736 2.50 5 B
3711 2,50 7 B
0.9 seael 250l 1] o B
34 361 250 +1]o40] B
59 363.6 250] 8] 040 B
8.4 361.1 250 8| (.40 B
10.9 358.6 2500 6] 500 B
71.4 298.1 B0.50( 100]| 5.00 R

Substructure 3
Base of Substruct. Elev. (or ground surf for benis})

ft.

Pile or Shaft Dia

inches

Boring Number

Top of Boring Elev

Approximate Fixity Elev.

Individual Site Class Definition:

N (bar): {Blows/ft.) NA
Nep (bar): (Blows/ft.) NA
s, (bar): (ksf) NA
Seismic Bot. Of Layer
Soil Column Sample || Sample Description
Depth Elevation| Thick. N Qu Boundary
(ft) (ft.) tsf)

Substructure 4

Base of Substruct. Elev. {or ground surf for bents) it.

Pile or Shaft Dia. inches
Boring Number

Top of Boring Elev ft.
Approximate Fixity Elev. ft.

Individual Site Class Definition:

N (bar): {Blows/ft.) NA
Ny, (bar): (Blows/ft.) NA
s, (bar): (ksf) NA
Seismic Bot. Of Layer
Soil Column Sample || Sample Description
Depth Elevation || Thick. N Qu
[#t) (ft.) (tsf)

Global Site Class Definition: Substructures 1 through 2

N (bar): 16 (Blows/ft.) Soil Site Class D
Ngp (bar): (Blows/ft.) NA
s, (bar) 2 (ksf) Soil Site Class D <----Controls




8/20/2018 Design Maps Summary Report

21JSGS Design Maps Summary Report

User-Specified Input

Building Code Reference Document 2009 AASHTO Guide Specifications for LRFD Seismic Bridge Design
(which utilizes USGS hazard data available in 2002)

Site Coordinates 37.88237°N, 88.94272°W
Site Soil Classification Site Class D - “Stiff Soil”
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Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.

https://prod01-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&latitude=37.88237 &longitude=-88.94272&siteclass=3&riskcat....
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Name: CLAY 1 Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 850 psf
Name: CLAY 2 Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 2000 psf
Name: CLAY 3  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 600 psf
Name: SILT1  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 2500 psf
Name: CLAY 4  Model: Undrained (Phi=0)  Unit Weight: 120 pcf = Cohesion: 1500 psf
Name: CLAY 5  Model: Undrained (Phi=0)  Unit Weight: 120 pcf = Cohesion: 1500 psf
Name: SILT2  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 400 psf
Name: SILT3  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 1500 psf
Name: SAND 1 Model: Mohr-Coulomb  Unit Weight: 120 pcf  Cohesion: 0 psf  Phi: 34 °

Elevation

Name: SANDSTONE  Model: Bedrock (Impenetrable)

Name: Abutment  Model: Mohr-Coulomb  Unit Weight: 140 pcf

2.460
®

SANDSTONE

Cohesion: 60000 psf  Phi: 50 °

| | | | | f | | | [

0 10 20 30 40 50 60 70 80 90
Distance in Feet

Project Name: Interstate 57 Over Pond Creek
Project Number: 20181032.00

Station 211+60, Boring 1-S NBL

Analysis: Undrained Condition
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110 120

130



Elevation

415 —
410 —
405 —
400 —
395 —
390 —
385 —
380 —
375 —
370 —
3656 —
360 —
3556 —
350 —
345 —
340 —

Name: CLAY 1 Model: Undrained (Phi=0)  Unit Weight: 120 pcf
Name: CLAY 2  Model: Undrained (Phi=0)  Unit Weight: 120 pcf
Name: CLAY 3  Model: Undrained (Phi=0)  Unit Weight: 120 pcf
Name: SILT1  Model: Undrained (Phi=0)  Unit Weight: 120 pcf
Name: CLAY 4  Model: Undrained (Phi=0)  Unit Weight: 120 pcf
Name: CLAY 5  Model: Undrained (Phi=0)  Unit Weight: 120 pcf
Name: SILT2  Model: Undrained (Phi=0)  Unit Weight: 120 pcf
Name: SILT3  Model: Undrained (Phi=0)  Unit Weight: 120 pcf

Name: SAND 1 Model: Mohr-Coulomb  Unit Weight: 120 pcf
Name: SANDSTONE  Model: Bedrock (Impenetrable)

Cohesion: 850 psf
Cohesion: 2000 psf
Cohesion: 600 psf
Cohesion: 2500 psf
Cohesion: 1500 psf
Cohesion: 1500 psf
Cohesion: 400 psf
Cohesion: 1500 psf

Cohesion: 0 psf Phi: 34 °

Name: Abutment  Model: Mohr-Coulomb  Unit Weight: 140 pcf ~ Cohesion: 60000 psf ~ Phi: 50 °

1.209

- Y A TR B R RS S
e e
Ty A i

SANDSTONE

l l | ! i I | | | |

335

0 10 20 30 40 50 60 70 80 90
Distance in Feet

Project Name: Interstate 57 Over Pond Creek
Project Number: 20181032.00

Station 211+60, Boring 1-S NBL

Analysis: Undrained Condition (PGA = 0.37)

100 110 120 130



Elevation

Name: CLAY 1 Model: Undrained (Phi=0)  Unit Weight: 120 pcf ~ Cohesion: 1400 psf
Name: SILT1  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 200 psf
Name: CLAY 2 Model: Undrained (Phi=0)  Unit Weight: 120 pcf ~ Cohesion: 900 psf
Name: SILT2  Model: Undrained (Phi=0)  Unit Weight: 120 pcf ~ Cohesion: 100 psf
Name: CLAY 3  Model: Undrained (Phi=0)  Unit Weight: 120 pcf ~ Cohesion: 1040 psf
Name: SILT3  Model: Undrained (Phi=0)  Unit Weight: 120 pcf ~ Cohesion: 450 psf
Name: CLAY 4  Model: Undrained (Phi=0)  Unit Weight: 120 pcf ~ Cohesion: 1000 psf
Name: SAND 1  Model: Mohr-Coulomb  Unit Weight: 120 pcf ~ Cohesion: 0 psf  Phi: 30 °
Name: SANDSTONE  Model: Bedrock (Impenetrable)

Name: Abutment  Model: Mohr-Coulomb  Unit Weight: 140 pcf ~ Cohesion: 60000 psf Phi: 50 °

1.650

I | | | | | | | | | | |

|

l

0 10 20 30 40 50 60 70 80 90 100 110
Distance in Feet

Project Name: Interstate 57 Over Pond Creek

Project Number: 20181032.00

Station 212+86, Boring 2-S SBL

Analysis: Undrained Condition Without Piles, Clay 4 modified for N-values
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Elevation

Name:
Name:
Name:
Name:
Name:
Name:
Name:
Name:
Name:
Name:

CLAY1 Model: Undrained (Phi=0)  Unit Weight: 120 pcf ~ Cohesion: 1400 psf

SILT1 Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 200 psf

CLAY 2  Model: Undrained (Phi=0)  Unit Weight: 120 pcf ~ Cohesion: 900 psf

SILT2 Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 100 psf

CLAY 3 Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 1040 psf

SILT3  Model: Undrained (Phi=0)  Unit Weight: 120 pcf ~ Cohesion: 450 psf

CLAY 4 Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 1000 psf

SAND 1  Model: Mohr-Coulomb  Unit Weight: 120 pcf  Cohesion: 0 psf  Phi: 30 °
SANDSTONE  Model: Bedrock (Impenetrable)

Abutment  Model: Mohr-Coulomb  Unit Weight: 140 pcf ~ Cohesion: 60000 psf Phi: 50 °

i | | | I I ! | | [ I |

10 20 30 40 50 60 70 80 90 100 110 120

Distance in Feet

Project Name: Interstate 57 Over Pond Creek

Project Number: 20181032.00

Station 212+86, Boring 2-S SBL

Analysis: Undrained Condition With Piles, Clay 4 modified for N-values
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Elevation

SOIL PROPERTIES

Name: CLAY1  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 1400 psf
Name: SILT1  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 200 psf
Name: CLAY 2  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 900 psf
Name: SILT2  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 100 psf
Name: CLAY 3  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 1040 psf
Name: SILT3  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 450 psf
Name: CLAY 4  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 1000 psf
Name: SAND 1 Model: Mohr-Coulomb  Unit Weight: 120 pcf  Cohesion: 0 psf  Phi: 30 °

Name: SANDSTONE
Name: Abutment  Model: Mohr-Coulomb

Model: Bedrock (Impenetrable)
Unit Weight: 140 pcf

Phi: 50 °

Cohesion: 60000 psf

0.796

S ——

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

Distance in Feet
Project Name: Interstate 57 Over Pond Creek
Project Number: 20181032.00
Station 212+86, Boring 2-S SBL
Analysis: Undrained Condition With Piles (Ks = 0.333), Clay 4 modified for N-values



Elevation

Name: CLAY 1 Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 1400 psf
Name: SILT1  Model: Undrained (Phi=0)  Unit Weight: 120 pcf = Cohesion: 200 psf
Name: CLAY 2  Model: Undrained (Phi=0)  Unit Weight: 120 pcf = Cohesion: 900 psf
Name: SILT2  Model: Undrained (Phi=0)  Unit Weight: 120 pcf = Cohesion: 100 psf
Name: CLAY 3  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 1040 psf
Name: SILT3  Model: Undrained (Phi=0)  Unit Weight: 120 pcf  Cohesion: 450 psf
Name: CLAY 4  Model: Undrained (Phi=0)  Unit Weight: 120 pcf Cohesion: 1000 psf
Name: SAND 1 Model: Mohr-Coulomb  Unit Weight: 120 pcf  Cohesion: 0 psf  Phi: 30 °

Name: SANDSTONE
Name: Abutment  Model: Mohr-Coulomb

Model: Bedrock (Impenetrable)

Unit Weight: 140 pcf  Cohesion: 60000 psf  Phi: 50 °

| I | | | f | | | | | ! | | | | |

0 10 20 30 40 50 60 70 80 a0 100 110 120 130 140 150 160
Distance in Feet

Project Name: Interstate 57 Over Pond Creek

Project Number: 20181032.00

Station 212+86, Boring 2-S SBL

Analysis: Undrained Condition With Piles (Ks = 0.167), Clay 4 modified for N-values





