FINAL
STRUCTURE EXPLORATION REPORT

FAI US 22 03.68, PID 115691

Bridge No. FAI-22-0374 U.S. 22 over Clear Creek

Replacement of the existing structure (SFN 2300095 FAI-22-0375) with new structure
(SFN 2300096 FAI-22-0374) on US 22 109 over Clear Creek in Fairfield County; in
addition to necessary related work.
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FAI-22-3.68, PID 115691
Structure Exploration Report - August 2025

EXECUTIVE SUMMARY

Subgrade: _

A design CBR value of 6 is recommended for the project.

12” Item 204 Excavation and replacement with Item 204 Granular Material Type B and Geogrid should be
expected to be used at the rear approach of the bridge, project beginning station of 194+50.00 to the rear
approach slab end station of 197+36.00, due to unstable soils encountered in the vicinity of boring B-001-1-24
(US 22 Sta. 194+50.00 TO Sta. 197+27.00). Include ODOT Location & Design Vol. 3 Plan Note G121 for the
proposed excavation and replacement work. There is no need to proof roll the subgrade.

Structures:

Because of an estimated scour depth exceeding 11 ft and flowing artesian conditions encountered at
approximate elevation 840 ft, driven open-ended friction pipe piles, of a diameter larger than typical friction
piles, penetrating through the artesian aquitard are recommended to support bridge no. FAI-22-3.74 at all
substructure units. Bedrock was not encountered in any of the project borings. In accordance with BDM Section
307.10.3.1, a pay item for Cofferdams and Excavation Bracing is required when excavation extends below the
ground water table or below an elevation defined as 3-ft above the OHWM.

See the Analyses and Recommendations section for more information.

INTRODUCTION

This project will enhance safety on US 22 by replacing the existing structure over Clear Creek in Fairfield
County. The project also includes performing necessary related work. This document includes geotechnical
exploration and roadway and bridge foundation recommendations for the proposed US22 bridge replacement.
The exploration and the design recommendations presented were performed and prepared in accordance with
the following design manuals and specifications:

e ODOT Specifications for Geotechnical Explorations (SGE), July 2024.

e ODOT Bridge Design Manual (BDM), July 2025.

e ODOT Geotechnical Design Manual, July 2025.

e AASHTO LRFD Bridge Design Specifications (AASHTO BDS), 10TH Edition, 2024.

GEOLOGY AND OBSERVATIONS OF THE PROJECT

Historical Records
No historical geotechnical records were found for this project.

Geology

The projectis located within the Dissected Glaciated Portion of the Lexington Peneplain region of the floodplain
of and over a tributary of Clear Creek, in an area where deep to potentially extremely deep glacial derived
material and alluvial deposits overlie bedrock of Mississippian age. The Ohio Department of Natural Resources
(ODNR) interactive geologic map indicates that the area contains predominately cohesive soils with areas of
non-cohesive soils of 0 to 1092 ft thickness. The overburden soils are underlain by limestone overlying
interbedded Shale and Sandstone of Mississippian age. Top of rock was not encountered in any of the project
exploration. According to the “Bedrock topography of the East Ringgold, Ohio, quadrangle” map published by
the Department of Natural Resources, top of rock (TR) at the project site is expected at or below elevation 750
ft.
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EXPLORATION

Reconnaissance -

Field reconnaissance was completed by personnel from the Office of Geotechnical Engineering (OGE) on April
15, 2024. The existing structure is in poor condition with spalling concrete and exposed and broken reinforcing
tendons present within the prestressed box beams. Overall, the pavement is in good condition with cracking
which has been sealed. The roadway approaches are supported by well vegetated embankment fill, and do not
exhibit signs of instability. The stream channel is present between the center pier and the rear abutment with
minor erosion of the stream bank. Sediment has deposited and filled the channel between the center pier and
the forward abutment. The adjacent land usage was noted as being agricultural.

Project Subsurface Exploration

Two (2) exploration phases were completed for this project. The initial phase consisting of drilling five (5)
borings, B-001-0-24 through B-005-0-24, was completed as part of the subsurface exploration between April
22 and June 11, 2024, utilizing a truck mounted CME 75 and Acker REBEL XL drill rigs. Boring B-002-1-24 was
advanced through overburden soils using 3.25-inch 1.D. Hollow stem augers. Disturbed soil samples were
collected in accordance with the standard penetration test (AASHTO T206) at continuous, 2.5, and 5.0-foot
intervals. The CME 75 hammer system used was calibrated on May 23, 2024, with a drill rod energy ratio (ER)
0f 89%. The Acker REBEL XL hammer system used was calibrated on November 7, 2024, with a drill rod energy
ratio (ER) of 91.5% capped at 90% per ODOT specifications for geotechnical exploration (SGE) Section 404.3.
An undisturbed soil sample was collected in accordance with AASHTO T 207 in boring B-003-0-24 at 13.5 feet.

The second phase consisted of advancing two (2) CPT soundings, C-002-2-24 and C-004-1-24, completed on
November 5, 2024, and collection of 8 Shelby Tube undisturbed samples (ST-1, ST-2, ST-3, ST-4, ST-5, ST-6, ST-
7, ST-8) at offset boring B-002-1-24 completed on November 4 and 5, 2024 within the anticipated scour zone
for scour testing by the Federal Highway Administration (FHWA). The CPT Soundings C-002-2-24 and C-004-
1-24 were extended to depths of 119.4 feet and 80.6 feet, respectively. The soundings were advanced using a
15 square centimeter cone that has a sleeve area of 225 square centimeters and 1 34-inch diameter pushed with
an A.P. Van den Berg unit mounted on a hyson 23-ton crawler in accordance with ASTM D5778, using probe
serial number 090304, calibrated on August 9, 2023, and probe serial number 201039, calibrated on August
11, 2023. The tip resistance (qc), sleeve friction (fs), and induced pore pressure (uz) were measured at 2-
centimeter intervals. Pore pressure dissipation was measured in the soundings at selected depths within
representative strata for water table depth estimation.

The Shelby Tube undisturbed soil samples were collected in accordance with AASHTO T206 at continuous
intervals utilizing a truck mounted CMES55 rotary drill rig. Boring B-002-1-24 was advanced through
overburden soils using 3.25-inch [.D. Hollow stem auger. The boring surface elevation is 891.1 feet. The boring
was advanced with no soil sampling until elevation 876.4 feet (depth 14.7 feet) after which samples were
collected at continuous intervals and extended to elevation 859.8 feet (depth 31.3 feet). Samples ST-1, ST-2,
ST-4, ST-5, ST-6, and ST-7 were shipped to the FHWA Hydraulics Laboratory in late November 2024 for scour
shear stress testing. Samples ST-3 and ST-8 had low recovery and were excluded from further analysis.

CPT soundings follow ASTM D5778 and were made by ordinary and conventional methods and with care
deemed adequate for the department’s design purposes. The CPT data collected are presented as graphical
plots in the report, generated by CPeT-IT software. The plots include interpreted soil behavior type (SBT) based
on the method described by Robertson (2010) and equivalent SPT Nso, described by Jefferies and Davies (1993)
and presented in Robertson (2022). The interpretations are presented only as a guide for geotechnical use and
should be carefully reviewed.
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EXPLORATION FINDINGS

All drilled borings, except B-003-0-24, were completed within the existing pavement, encountering 12 to 14-
inches of asphalt underlain by 3 to 4-inches of brick. The asphalt in B-002-0-24 was underlain by medium dense
Gravel and Stone Fragments with Sand (A-1-b) which contained brick fragments. B-003-0-24 encountered 4-
inches of topsoil.

B-001-0-24 and B-005-0-24 were drilled to evaluate subgrade support for the approaching roadway, and
encountered predominately cohesive soils consisting of Sandy Silt (A-4a), Silt and Clay (A-6a), Silty Clay (A-6b),
and Clay (A-7-6), which ranged from soft to stiff in consistency and damp to moist in condition. B-001-0-24 was
terminated within cohesive soils while B-005-0-24 was terminated in medium dense Gravel and Stone
Fragments (A-1-b) in damp condition encountered at Elevation 883.2 feet.

B-002-0-24, completed adjacent to the rear abutment, and B-003-0-24, completed adjacent to the center pier,
were extended to depths of 115 and 100 feet, respectively, for foundation design. These borings encountered
predominately cohesive soils consisting of Sandy Silt (A-4a) and Silt and Clay (A-6a), with lesser amounts of
Silt (A-4b) and Silty Clay (A-6b), which ranged from soft to hard in consistency and damp to wet in condition.
Non-cohesive layers were encountered in B-002-0-24 consisting of loose Gravel with Sand and Silt (A-2-4)
between elevation 877.9 and 876.3 ft and medium dense Gravel with sand (A-1-b) in wet condition between
elevation 832.9 and 827.9 ft. Beneath the surface topsoil B-003-0-24 encountered Coarse and Fine Sand (A-3a)
and Gravel with Sand (A-1-b) in loose to medium dense compactness extending to elevation 873.8 ft. Additional
non-cohesive soils in B-003-0-24 consisting of Dense Gravel with Stone Fragments (A-1-a) and Gravel with
Sand (A-1-b) were encountered between elevation 845.8 and 840.8 ft and 830.8 and 825.8 feet, respectively.

B-004-0-24 was completed in the vicinity of the forward abutment for evaluation of potential scour, initially
encountering medium dense Stone Fragments with Sand (A-1-b) beneath the pavement materials underlain by
predominately cohesive soils consisting of Sandy Silt (A-4a) and Silt and Clay (A-6a) in medium stiff to stiff
consistency and damp to wet condition into which the boring was terminated.

Organic soils, ranging from slightly to moderately organic, were encountered between elevation 887.9 and
883.4 ft within B-001-0-24, and between elevation 885.4 and 879.4 ft within B-002-0-24. These results are
presented in tabular form, see the organic content by loss on ignition test table in the Geotechnical Profile. B-
003-0-24 encountered wood fragments between elevation 876.8 and 873.8. Unconfined compressive strength
testing and consolidation testing were completed on the Shelby tube sample collected in B-003-0-24.

Free water was encountered at elevation 881.2 ft within B-001-0-24. B-002-0-24 and B-003-0-24 both
encountered flowing artesian conditions. B-002-0-24 first encountered flowing artesian conditions around El.
847.9 ft, becoming intermittent with depth. Initial flow was approximately 1 ft above the pavement surface
with water reported at the pavement surface at completion of the boring. B-003-0-24 first encountered flowing
artesian conditions around El. 845.8 ft, becoming intermittent with depth. Initial flow was more than 5 ft above
the ground surface with a minor flowing condition at completion of the boring.

CPT soundings C-004-1-24 and C-002-2-24 generally encountered tip resistance less than 100 tsf and sleeve
friction less than 4 tsf except for the non-cohesive layers which had higher tip resistance recorded. C-004-1-24
also encountered a silty sand and sandy silt layer between 20 and 23 feet which had a higher tip resistance and
sleeve friction recorded.

For the Shelby tube samples in B-002-1-24, ODOT visually described every sample, calculated percent recovery
for each sample, and performed index strength tests by hand penetrometer for samples ST-1, ST-5, ST-6, and
ST-7. FHWA determined water content (ASTM D2216), calculated the apparent specific gravity (AASHTO T
100), performed Particle Size Analysis: Sieve analyses (ASTM D6913) and hydrometer analyses (ASTM D7928),
performed Atterberg limits testing (ASTM D4318), and pocket penetrometer (ASTM WK27337). FHWA
mechanically classified samples based on the Unified Soil Classification System (USCS) (ASTM D2487) and the
American Association of State Highway and Transportation Officials (AASHTO) classification system (AASHTO
M 145). According to the AASHTO M 145 classification system, all samples classify as A-4, except sample ST-4
which classifies as A-2-4; according to USCS classification system, all samples classify as CL, except ST-4 which
classifies as SP-SM and ST-5 which classifies as CL-ML.
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ANALYSES AND RECOMMENDATIONS

Roadway Subgrade

A design CBR value of 6 is recommended for the project.

Based on the subgrade analyses we preformed, subgrade stabilization consisting of 12” Item 204 Excavation
and replacement with Item 204 Granular Material Type B and Geogrid is recommended at the rear approach of
the bridge, project beginning station of 194+50.00 to the rear approach slab end station of 197+36.00, due to
unstable soils encountered in the vicinity of boring B-001-1-24 (US 22 Sta. 194+50.00 TO Sta. 197+27.00).
Include ODOT Location & Design Vol. 3 Plan Note G121 for the proposed excavation and replacement work.
There is no need to proof roll the subgrade. Label the unstable subgrade on the cross sections. Add the
quantities of the unstable subgrade to the General Summary under the pay item Excavation of Subgrade.

Bridge Foundations, FAI-22-3.74, over Clear Creek:

The existing US 22 bridge over Clear Creek will be replaced with a three-span new bridge. Two span
arrangements were evaluated: 78 feet long bridge using span lengths 24'-30'-24" and 104 feet long bridge using
span lengths 32'-40'-32". For both span arrangements, we evaluated H-piles, closed-ended cast-in-place (CIP)
reinforced concrete pipe piles, open-ended pipe piles, CFA piles, and drilled shafts bearing above or penetrating
through the artesian aquitard layer using 7, 6, and 5 deep foundation elements per substructure unit, all using
conventional concrete for the shorter bridge and using either conventional or lightweight concrete for the
longer bridge. For deep foundations bearing above the artesian aquitard, to account for potential elevation
variation, a minimum bearing elevation (minimum of 10 ft depth above the aquitard layer) is required. The
minimum bearing elevation is 857.8 ft (847.8 ft aquitard elevation + 10.0 ft) using B-002-0-24 and the
minimum bearing elevation is 855.6 ft (845.6 ft aquitard elevation + 10.0 ft) using B-003-0-24.

Deep Foundation Elements Bearing Above the Artesian Aquitard:

For the short span bridge, drilled shafts or driven piles bearing above the artesian aquitard cannot be used
because the minimum required penetration of 15 ft below the controlling scour elevation for deep foundation
elements per BDM Sections 305.3.2.1 and 305.4.1.1 cannot be achieved (except for the forward abutment). This
option was excluded from further evaluation. See the table below.

Structure: Three-Span Slab (24'-30'-24")

Substructure Unit Analy.sis . M’”"’f”m Distance Between Scour and Minimum
(Boring ID) Startlr.zg Scour Elevation Bearlr.lg Bearing Elevation
v Elevation . ' Elevation
Rear Abut. (B-002) L..880 i 87253 . 8578 ... 14.73 |
_Forward Abut. (B-003) _ i 880 i 87253 | 855.6 1 . 16.93 |
Pler1(B-002) i 8796 . .. 86824 | 8578 10.44 :
Pier 2 (B-003) 880.4 869.04 ! 855.6 ! 13.44 :

For the long span bridge, the minimum required penetration of 15 ft below the controlling scour elevation for
deep foundation elements per BDM Sections 305.3.2.1 and 305.4.1.1 can be achieved. This option can be
advanced for further evaluation. See the table below.

Structure: Three-Span Slab (32'-40'-32")

Substructure Unit é;‘gg;z Scour Elevation ng:;:’:z; Distance Between Scour and Minimum
(Boring ID) ' Elevation ' Elevation Bearing Elevation
_Rear Abut. (B-002) ______ 880 87527 1 8578 .. 1747
_Forward Abut. (B-003) __ . ___. 880 . 87527 1 8556 . . 19.67 .
_Pier1(B-002) . ... 8796 . . .. 87279 i 8578 . 14.99
Pier 2 (B-003) 880.4 873.59 ! 855.6 ! 17.99
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For this option using conventional concrete, driven closed-ended CIP reinforced concrete pipe piles could not
attain the required resistance above the minimum bearing elevation at Pier 1 or Pier 2 using 5 or 6 piles; in
these cases, drilled shaft foundations with a minimum diameter of either 4 or 4.5 ft are required. See the table
below. -

Distance

Substrulcture i Factored ' Foundation . i\ Min  Foundation '  Between Distance
Unit j i . Foundation . , i . : . : Between
(Boring ID), No ' Load v Typeand Length 1 Bearing Tip v Foundation Foundation Tip
% ey (kips) Size ! LB EL \ TipandMin | "o o
of Piles ; ; ; : : ' Bearing EL !
Rear Abut. i ' 22-in CIP ' i :
B-002), 7 piles E 149 E Pipe Pile E 25 E 857.8 E 860.27 E 2.47 E 15.00
__________ pues i LRI e Ml
Forward Abut. ! © 22-in CIP 5 5 5 ; ;
(B003),7piles | *°  pipepie I SOk TG TS A 236 e
Pier 1 . i 24-in CIP : . . : :
(B002),5piles | **° pipepie | SR TN T o B S I
Pier 1 .  24-in CIP ' . j : :
(B002)6piles | "0 pipepie i S T N el SR sozi B
Pier 2 ! i 24-in CIP : ! ! : :
(B-003),5piles | **®  pipepile i SR TG B St B N A
Pier 2 1 1 24-in CIP : 1 1 : :
(B-003), 6 piles E 190 E Pipe Pile E 40 E 855.6 E 854.14 E -1.46 E 19.45

For the long span bridge bearing above the artesian aquitard using lightweight concrete, driven closed-ended
CIP reinforced concrete pipe piles could not achieve required resistance above the minimum bearing elevation
at Pier 1 using 5 or 6 piles nor at Pier 2 using 5 piles, in these cases, drilled shaft foundations with a minimum
diameter of either 4 or 4.5 ft are required. See the table below.

Structure: Three-Span Slab (32'-40'-32"), Using Lightweight Concrete

, ' 1 Distance Distance
Substru.cture i Factored : Foundation . ' Min : Foundation @  Between i Between
Unit H H ' Foundation . H . ' . ' .
Boring ID1. No. | Load i Typeand . Lenath i Bearing Tip i Foundation : Foundation
( orm‘%l ), No. v (kips) Size : 9 : El : EL i Tipand Min | Tip and Scour
of Piles | . : ! ! ' Bearing EL EL
Rear Abut. j i 22-in CIP ! j :
(B002)7piles | *  pipepile GO T Bl A 247 B
Forward Abut. ! ' 22-inCIP ! ' ' : :
(B003),7piles | *1  pipepile G0k TG T it N 62 k%
Pier 1 . . 24-in CIP H H i :
(B002),5piles | *P3:  pipepile S T T ool 89 B
Pier 1 ! ' 24-inCIP ! ! E E !
(B002)6piles | 77 pipepile B S Tt e e
Pier 2 i i 24-in CIP 1 1 | :
(B003)5piles | “Pi pipepile: 0 Bser Bl sy s
Pier 2 H H 24-in CIP | 1 1 : i
(B-003), 6 piles E 179 E Pipe Pile E 35 E 855.6 E 855.80 E 0.2 E 17.79

Deep Foundation Elements Penetrating through the Artesian Aquitard:

For deep foundation elements penetrating through the artesian aquitard, we evaluated the following options
and in this order of sequence:

1. HP 10x42 and HP 12x53 Driven piles, estimated lengths ranged from 80 to 90 ft for the short bridge
and from 75 to 100 ft for the long span bridge.

2. Continuous flight auger (CFA) piles.

Drilled Shafts with 18 inches diameter with permanent steel casing.

4. Driven Open-Ended Pipe Piles with 18 inches diameter.

w
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An artesian aquifer is defined as a confined groundwater layer under positive pressure, trapped between
impermeable aquitards. An aquitard is a low-permeability confining layer (e.g. clay or shale layers) that
impedes water flow. Installing deep foundation elements (like driven piles or drilled shafts) through the
artesian aquitard breaches the confining layer, potentially creating pathways for pressurized water to escape.
When breached by foundation elements, water pressure can cause upwards flow, risking soil erosion
(washout), reducing soil friction and bearing resistance and potentially causing foundation instability.

The head pressure of the intermittent flowing artesian condition measured at boring B-002-0-24 was
approximately 1.0 foot above the ground surface (891.3 + 1 = 892.3), and measured at boring B-003-0-24 was
greater than 5.0 foot above the ground surface (884.1 + 5 = 889.1), so we expect the head pressure is up to
about elevation 892.3. The bottom of aquitard (top of artesian zone) encountered while drilling and sampling
in boring B-002-0-24 was at 43.5 ft (approximate elevation 847.8 ft) and in boring B-003-0-24 was at 38.5 ft
(approximate elevation 845.6 ft).

While Driven H-piles foundations were the first to be evaluated by us, this option was quickly dismissed due to
concerns with the potential of large disturbance to the aquitard that could provide a preferential path for the
artesian water, and the likelihood that the aquitard would not self-seal after being punched through by pile
driving.

CFA or Augered Cast-in-Place (ACIP) piles are constructed by rotating a hollow stem continuous flight auger
into the soil to a designed depth. Concrete or grout is pumped through the hollow stem, maintaining static head
pressure, to fill the cylindrical cavity created as the auger is slowly removed. Use of ACIP/CFA Piles can be
suitable in some artesian conditions if used in conjunction with pressure grouting to seal the aquifer zone post-
installation. However, some concerns include:

e Borehole stability during pile installation
e Loss of grout or concrete due to water inflow
e Hydraulic heave at the ground surface.

Some of the same risks exist with any of the evaluated deep foundation elements. In discussion with FHWA and
the District, our preferred approach was to minimize risks by utilizing the least disturbing foundation option:
permanently cased 18-inch drilled shafts or 18-inch open-ended driven pipe piles bearing a minimum of 15 ft
below the artesian conditions, in the lower aquitard. The permanent casing will eliminate the risk of borehole
instability and loss of grout or drilling fluid due to water inflow. An open-ended casing is expected to minimize
disturbance and it is hoped that the aquitard will form a seal around the casing. 18-inch drilled shafts, using
permanent casing shear resistance reduction factors in accordance with AASHTO LRFD Article 10.8.3.5.1 and
GDM Section 1306.4.1, did not achieve the required bearing resistance within the available soil information.
Thus, 18-inch open-ended driven pipe piles are recommended for the final design.

Foundation Recommendations:

The District’s preferred alternative is to construct a short span bridge (24'-30'-24") and install deep foundation
elements penetrating through the artesian aquitard. The foundations will be 18-inch open-ended pipe (OEP)
friction piles driven through the artesian aquitards and bearing at a tip elevation of 815 ft (a minimum of 15 ft
below the artesian conditions) at all substructure units. We recommend dynamic load testing of all piles as a
verification of successful installation, integrity verification, and evaluation of bearing resistance. The estimated
and order pile lengths are as follows, with recommended Steel Grade and minimum pile wall thicknesses based
on drivability analyses:
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Driven Open-Ended Pipe Pile Foundation Recommendations

Frictional

Resistance
Substructure Factored Lost Due Pile Tip — | Estimated | Order Pile
Unit and Soil Load UBV3 to Scour Pile Type | Elevation Length! Length | Thickness
Boring (kips) (kips) (kips) and Size? (ft) (ft) (ft) (in)
Rear Abutment
C-002-2-24 136 247 66 18" OEP 815 70 75 0.625
B-002-0-24
Pier 1
C-002-2-24 182 353 110 18" OEP 815 75 80 0.625
B-002-0-24
Pier 2
C-004-1-24 182 333 90 18" OEP 815 75 80 0.625
B-003-0-24
Forward
Abutment "
C-004-1-24 136 242 61 18" OEP 815 70 75 0.625
B-003-0-24

1 At the Abutments: the Geotechnical Pile Length includes the Pile Cap Embedment depth of 2.0 ft.
1 At the Piers: the Geotechnical Pile Length includes the Pile Cap Embedment depth of 1.5 ft and Pile
unsupported length.
2 Steel for OEP conforms to ASTM A252, Grade 3
3 In accordance with BDM Table 305-1, a resistance factor (¢qayn) = 0.75 is used for driven piles with 100% Dynamic Load Testing.

Since piles are to be driven to a maximum tip elevation and are calculated to have greater than the required
Ultimate Bearing Value (UBV), assessment of soil setup potential is not required.

We have performed GRLWEAP drivability analyses and found that the driving stresses in the piles will exceed
permissible driving stresses for ASTM A252 Grade 2 Steel at all substructure units using pile wall thickness of
0.625 in. The driving stresses need to be kept below 90% of the steel yield strength per AASHTO LRFD Bridge
Design Specifications Article 10.7.8. ASTM A252 Grade 2 Steel yield strength is 35 ksi and Grade 3 Steel yield
strength is 45 ksi. The compressive driving stresses need to be kept below 31.5 ksi for Grade 2 Steel piles and
below 40.5 ksi for Grade 3 Steel piles. We recommend using Grade 3 Steel and pile wall thickness of 0.625 in.

We have discussed internal steel reinforcement with Office of Structural Engineering: At the piers, reinforcing
steel shall be in accordance with standard construction drawing CPP-1-08, current version. At the abutments,
reinforce the tops of the CIP piling in a capped pile abutment with 8 - #6 L-shaped bars inside a #4 spiral cage
with 12” pitch. The vertical leg of the #6 L-shaped bar would be 33” long and the horizontal leg would be 12”
long. The horizontal leg shall be placed a minimum of 1.5” above the top of the piling. See the detail below.

€ PILE
1
TOP OF PILE — ‘
‘ 12"
3 ‘\_ !
By \
i R
_,F'L*" [}_
A i l
- [ I
— 1 ]
= I
m |

PILE CAP

12
Pitch
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As the bridge has short capped-pile stub abutments, we anticipate the lateral loadings on the piles to be
insignificant (and their freedom of movement to be extremely limited), and therefore, we do not consider LPILE
analyses or other lateral load analyses on the bridge foundations to be necessary. The piles have a factored
shear resistance more than 10 times the factored lateral load provided-by the structural designer at the
abutments.

In accordance with BDM Section 305.3.5.5, we previously performed Strength Limit State analysis for free-
standing 12- and 16-inch diameter driven pipe piles for buckling and lateral stability as unsupported columns
above the point of fixity with scour depths included. We determined the depth to the point of fixity in
accordance with LRFD 10.7.3.13.4. By observation, we consider buckling and lateral stability in the Extreme
Event II Limit State with the maximum estimated scour depth at the check flood to not control, since the
unsupported length is less than 3 feet greater, but the resistance factor is 1.00. 18-inch diameter driven pipe
piles also have greater structural resistance than 12- and 16-inch piles for buckling and lateral stability,
therefore we did not perform revised analyses for this check.

Scour holes are predicted as summarized below. The scour holes would result in a loss of frictional resistance
due to scour as provided for in the pile design.

REAR ABUTMENT PIER 1 PIER 2 FORWARD ABUTMENT

DESIGN FLOOD SCOUR ELEVATION (FT)
(ANNUAL EXCEEDANCE PROBABILITY Q2%) 873.35 869.76 870.56 873.35
(RECURRENCE INTERVAL 50-YEARS)
CHECK FLOOD SCOUR ELEVATION (FT)
(ANNUAL EXCEEDANCE PROBABILITY Q1%) 872.53 868.24 868.24 872.53
(RECURRENCE INTERVAL 100-YEARS)
POTENTIAL SCOUR DEPTH FROM PILE
BEARING ELEVATION (FT)

FRICTIONAL RESISTANCE LOST DUE To
SCOUR (KIPS)

11.27 11.36 11.36 11.27

66.4 110.3 90.0 60.8

No assessment of overall (global) stability has been performed, as there was no instability noted in the field
and there is to be minimal to no change in the existing grade.

Temporary Shoring

The soils to be excavated behind the abutment walls classify as a Type B soil by the OSHA Regulations (cohesive
soils with an unconfined compressive strength greater than 0.5 tsf butless than 1.5 tsf). Temporary excavations
may be made ata 1H:1V slope angle of 45 degrees to a maximum depth less than 20 feet per OSHA requirements
for Type B soils.

Temporary shoring at the roadway elevation will not be required for the construction of the bridge at either
the rear or the forward abutments. However, in accordance with BDM Section 307.10.3.1, a pay item for
Cofferdams and Excavation Bracing is required when excavation extends below the ground water table or
below an elevation defined as 3-ft above the OHWM. Therefore, while Cofferdams are not required at the front
face of the proposed rear and the forward abutments, they may be needed for the removal of the existing
abutment walls to the top of footings and placement of the rock channel protection. Check to see if this is the
case or add a note to limit the excavation to elevation 882.60 ft or above.
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CLOSING REMARKS

Add the geotechnical plan notes provided in Appendix A of this design memo to the Structures General Notes.

Add the following Pay Items to the estimated quantities or general summary in the project plans:

[tem Item Description Units
204E13000 | EXCAVATION OF SUBGRADE CcYy
204E30010 | GRANULAR MATERIAL, TYPE B CYy
505E11100 | Pile Driving Equipment Mobilization LS
507E98000 | Piling, Misc: 18 Inch Open-Ended Steel Pipe Piles, Driven FT
507E98000 | Piling, Misc: 18 Inch Open-Ended Steel Pipe Piles, Furnished FT
523E20001 | Dynamic Load Testing, As Per Plan EACH

If you have any questions, please feel free to contact either myself at 614-387-2379, or Alex Dettloff, at 614-

275-1308.

Thank you,
AM
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APPENDICES

e Appendix A: Geotechnical Plan Notes.
Appendix B: Snapshot of ODNR Bedrock Topography of the East nggold Ohio, Quadrangle Map.
Appendix C: Boring Location Plan
Appendix D: Cone Penetration Test Soundings Report
Appendix E: Project Boring Logs
Appendix F: Grain Size Distribution Charts
Appendix G: Undisturbed Test Data Results
Appendix H: Calculations
Appendix H-1: Plan Subgrade Analyses
e Appendix H-2: Pile Nominal Resistance versus Embedment Depth Graphs
o Rear Abutment - C-002-2-24
o Pier1-C-002-2-24
o Pier2-C-004-1-24
o Forward Abutment - C-004-1-24
e Appendix H-3: GRLWEAP Drivability Analyses
o Rear Abutment - C-002-2-24
o Forward Abutment - C-004-1-24
e Appendix H-4: Buckling Analyses using 12- and 16-inch piles
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Appendix A: Geotechnical Plan Notes

The following plan notes need to be included with the Project Plans:

Item 204 - Subgrade Compaction:
CONSTRUCT THE SUBGRADE AS FOLLOWS AND IN THE FOLLOWING SEQUENCE:

1. SHAPE THE SUBGRADE TO WITHIN 0.2 FEET OF THE PLAN SUBGRADE ELEVATION.

2. COMPACT THE SUBGRADE ACCORDING TO C&MS 204.03.

3. APPROXIMATE LIMITS FOR EXCAVATION OF UNSTABLE SUBGRADE ARE SHOWN AND LABELED ON THE CROSS SECTIONS AS
UNSTABLE SUBGRADE.

4. EXCAVATE UNSTABLE SUBGRADE AS DIRECTED BY THE ENGINEER AND STABILIZE BY REPLACING WITH THE SPECIFIED
MATERIALS ACCORDING TO C&MS 204.07. EXCAVATIONS WILL EXTEND 18 INCHES BEYOND THE EDGE OF THE SURFACE OF
THE PAVEMENT, PAVED SHOULDERS, OR PAVED MEDIANS.

5. FINE GRADE THE SUBGRADE TO THE SPECIFIED GRADE.

THE QUANTITY FOR EXCAVATING THE UNSTABLE SUBGRADE IS PAID UNDER ITEM 204, EXCAVATION OF SUBGRADE.

Add to BDM Sample Note [602.3-1] Design Data:

STEEL PIPE PILES - ASTM A252 GRADE 3 - YIELD STRENGTH 45 KSI

PILE DESIGN LOADS (ULTIMATE BEARING VALUE):

THE ULTIMATE BEARING VALUE (UBV) AND FRICTIONAL RESISTANCE LOST DUE TO POTENTIAL SCOUR FOR EACH SUBSTRUCTURE
UNIT ARE AS SUMMARIZED IN THE FOLLOWING TABLE. DRIVE THE PILES TO THE UBV OR TO THE TIP ELEVATION IN THE TABLE,
WHICHEVER IS DEEPER.:

REAR FORWARD
ABUTMENT PIER 1 PIER 2 ABUTMENT
ULTIMATE BEARING VALUE (KIPS) 247 353 333 242
POTENTIAL SCOUR DEPTH (FT) 11.27 11.36 11.36 11.27
FRICTIONAL RESISTANCE LOST
DUE T0 POTENTIAL SCOUR (KIPS) 66 110 90 61
MAXIMUM TIP ELEVATION (FT) 815.00 815.00 815.00 815.00

FORWARD AND REAR ABUTMENT PILES:
18" OPEN-ENDED STEEL PIPE PILES, 75 FEET LONG, ORDER LENGTH
14 DYNAMIC LOAD TESTING ITEMS, AS PER PLAN

PIER 1 AND PIER 2 PILES:
18" OPEN-ENDED STEEL PIPE PILES, 80 FEET LONG, ORDER LENGTH
10 DYNAMIC LOAD TESTING ITEMS, AS PER PLAN

PROVIDE PLAIN CYLINDRICAL CASINGS WITH A MINIMUM PILE WALL THICKNESS OF 0.625 INCH FOR THE CAST-IN-PLACE
REINFORCED CONCRETE PILES.

PILE DRIVING:

USE A PILE DRIVING HAMMER WITH A RATED ENERGY OF NOT LESS THAN 100,000 FOOT-POUNDS TO INSTALL THE PILES. ENSURE
THAT STRESSES IN THE PILES DURING DRIVING DO NOT EXCEED 40.5 POUNDS PER SQUARE INCH.
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ITEM 507 - PILING, MISC: 18 INCH OPEN-ENDED STEEL PIPE PILES, FURNISHED:
THE REQUIREMENTS OF CMS SECTION 507 GOVERN, AS MODIFIED BY THIS NOTE.

FURNISH STEEL PIPE PILES WITH AN OUTSIDE DIAMETER OF 18 INCHES AND A MINIMUM PILE WALL THICKNESS OF 0.625 INCH.
DO NOT ATTACH COVER PLATES TO THE PILE TIPS. FURNISH STEEL PIPE PILES THAT CONFORM TO ASTM A252 GRADE 3 - YIELD
STRENGTH 45 KSI, WITH THE FOLLOWING ADDITIONAL REQUIREMENTS:

1. WELDING AND PRE-QUALIFICATION OF BASE METAL SHALL BE IN CONFORMANCE WITH THE REQUIREMENTS IN AWS
D1.1.

2. PROVIDE FABRICATOR DOCUMENTATION THAT THE OUTSIDE CIRCUMFERENCE OF EACH STEEL PIPE PILE SECTION DOES
NOT VARY MORE THAN 3 /8 INCH FROM THE NOMINAL PLAN DIMENSION.

ENSURE THAT THE BOTTOM END OF EACH STEEL PIPE SECTION IS BEVELED AND PRE-PREPARED FOR FIELD SPLICING WITH FULL-
PENETRATION WELDING.

ITEM 507 - PILING, MISC: 18 INCH OPEN-ENDED STEEL PIPE PILES, DRIVEN:
THE REQUIREMENTS OF CMS SECTION 507 GOVERN, AS MODIFIED BY THIS NOTE.

DRIVE THE STEEL PIPE PILES OPEN ENDED, WITHOUT COVER PLATES AT THE PILE TIPS. THE PILES MAY BE INSTALLED UP TO A
DEPTH OF 20.0 FT USING A VIBRATORY HAMMER FOR ENHANCED CONTROL OF VERTICAL AND HORIZONTAL ALIGNMENT AS
SPECIFIED IN THE PLANS. USE AN IMPACT HAMMER TO COMPLETE PILE INSTALLATION. DRIVE ALL PILES TO THE REQUIRED
ULTIMATE BEARING VALUE OR UNTIL THE PILE TIP REACHES THE MINIMUM PILE TIP ELEVATION AS SHOWN IN THE PLANS,
WHICHEVER IS DEEPER. ENSURE THAT THE STEEL PIPE PILES ARE UNDAMAGED AFTER BEING DRIVEN.

AFTER THE DEPARTMENT HAS ACCEPTED ALL INSTALLED PILING, CLEAN ALL SOIL FROM WITHIN THE STEEL PIPE PILE INTERIOR TO
A MINIMUM ELEVATION OF 876.50 FT AT THE ABUTMENTS AND MINIMUM ELEVATION OF 862.00 FT AT THE PIERS. KEEP THE
TOP OF STEEL PIPE PILE COVERED AFTER CLEANING UNTIL THE REINFORCING STEEL AND CONCRETE ARE PLACED. PLACE THE
REINFORCING STEEL IN THE STEEL PIPE PILE, THEN PLACE THE CONCRETE IN THE STEEL PIPE PILE ACCORDING TO CMS 524.10
EITHER WITH A TREMIE ACCORDING TO CMS 524.12 OR BY PUMPING ACCORDING TO CMS 524.13. USE CLASS QC2 CONCRETE
THAT MEETS THE REQUIREMENTS OF CMS 524.10.

DURING THE CLEANING OF THE STEEL PIPE PILE INTERIOR, PREVENT DISTURBING THE FOUNDATION MATERIAL SURROUNDING THE
PILE OR THE SOIL WITHIN THE PLUGGED PORTION OF THE PILE BELOW THE CLEAN OUT ELEVATION. EQUIPMENT OR METHODS
USED FOR CLEANING OUT THE STEEL PIPE PILES MUST NOT CAUSE QUICK SOIL CONDITIONS OR CAUSE SCOURING OR CAVING AROUND
OR BELOW THE PILES. THE CLEANED PORTION OF THE STEEL PIPE PILE MUST BE FREE OF ANY SOIL, ROCK, OR OTHER MATERIAL
DELETERIOUS TO THE BOND BETWEEN CONCRETE AND STEEL. AFTER CLEANING OUT IS COMPLETED, PLACE THE REINFORCING
STEEL AND CONCRETE WITHIN 24 HOURS TO PREVENT DETERIORATION FROM WATER OF THE SOIL WITHIN THE PLUGGED PORTION
OF THE PILE. BECAUSE THE PILES ARE OPEN ENDED, THE DEPARTMENT WILL NOT CHECK FOR WATER TIGHTNESS.

AT LEAST 14 DAYS PRIOR TO DRIVING PILING, SUBMIT THE FOLLOWING INFORMATION, PER CMS 501.05.B, TO THE ENGINEER
AND TO THE OFFICE OF GEOTECHNICAL ENGINEERING FOR REVIEW:

1. DETAILS OF METHODS FOR CLEANING OUT OF THE STEEL PIPE PILE INTERIOR.
2. DETAILS OF REINFORCING STEEL PLACEMENT INCLUDING SUPPORT AND CENTRALIZATION METHODS.

3. DETAILS OF CONCRETE PLACEMENT INCLUDING PROPOSED OPERATIONAL PROCEDURES FOR TREMIE OR PUMPING
METHODS.

4. ALIST OF PROPOSED EQUIPMENT TO BE USED SUCH AS CRANES, HAMMERS, CLEANING EQUIPMENT, PUMPS, TREMIES, ETC.

5. THE PROPOSED METHOD TO BE USED FOR COMPLETING THE PILE DRIVING WHILE PREVENTING DAMAGE TO THE STEEL
PIPE PILES SHOULD OBSTRUCTIONS TO DRIVING BE ENCOUNTERED.
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DO NOT BEGIN PILE DRIVING OPERATIONS UNTIL THE ENGINEER GIVES AUTHORIZATION UPON APPROVAL OF THE ABOVE
INFORMATION. THE ACCEPTANCE OF THE ABOVE INFORMATION WILL NOT RELIEVE THE CONTRACTOR OF THE RESPONSIBILITY OF
OBTAINING THE REQUIRED RESULTS, INCLUDING SELECTING THE APPROPRIATE HAMMER TO INSTALL THE PILE TO THE REQUIRED
ULTIMATE BEARING VALUE AND TIP ELEVATION. —

PAYMENT FOR THIS ITEM IS FULL COMPENSATION FOR INSTALLING THE COMPLETED AND ACCEPTED PILES, INCLUDING DRIVING,
WELDING SPLICES, CLEANING OUT, DISPOSING OF MATERIAL REMOVED DURING CLEANING, FURNISHING AND PLACING REINFORCING
STEEL AND CONCRETE, AND CUTTING TO FINAL ELEVATION. NO ADDITIONAL PAYMENT WILL BE MADE FOR CUTOFF ALLOWANCES
OF DAMAGED STEEL PIPE PILE SECTION ENDS OR IF OBSTRUCTIONS TO DRIVING ARE ENCOUNTERED. PAYMENT ALSO INCLUDES THE
REMOVAL OF ANY EXCESS STEEL PIPE PILE ABOVE THE TOP OF PILE PLAN ELEVATION.

ITEM 523 - DYNAMIC LOAD TESTING, AS PER PLAN:
THE REQUIREMENTS OF CMS SECTION 523 GOVERN, AS MODIFIED BY THIS NOTE.

PERFORM DYNAMIC LOAD TESTING ON ALL PILES DURING DRIVING ACCORDING TO CMS 523. DETERMINE THE ULTIMATE BEARING
VALUE AT THE END OF INITIAL DRIVING (EOID) AND SUBMIT THE RESULTS TO THE OFFICE OF GEOTECHNICAL ENGINEERING FOR
REVIEW AND ACCEPTANCE. THE OFFICE OF GEOTECHNICAL ENGINEERING WILL REVIEW THE TEST RESULTS AND RECOMMEND A
COURSE OF ACTION IF THE PILE HAS NOT ACHIEVED THE REQUIRED ULTIMATE BEARING VALUE.

PERFORM A CAPWAP ANALYSES ON ALL PILES TESTED FOR EVERY DYNAMIC LOAD TEST.

SUBMIT ALL ELECTRONIC DATA FILES INCLUDING BUT NOT LIMITED TO RECORDED DATA DURING THE INITIAL PILE DRIVING
OPERATION, AND CAPWAP ANALYSES INPUT AND OUTPUT DATA FILES.

SCOUR ELEVATIONS:
THE DESIGN FLOOD AND CHECK FLOOD SCOUR ELEVATIONS ARE PROVIDED BELOW:
REAR ABUTMENT | PIER 1 PIER 2 FORWARD ABUTMENT

DESIGN FLOOD
(ANNUAL EXCEEDANCE PROBABILITY Q2%) 873.35 869.76 870.56 873.35
(RECURRENCE INTERVAL 50-YEARS)
CHECK FLoOD
(ANNUAL EXCEEDANCE PROBABILITY Q1%) 872.53 868.24 868.24 872.53
(RECURRENCE INTERVAL 100-YEARS)
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Appendix B: Snapshot of ODNR Bedrock Topography of the East Ringgold, Ohio,
Quadrangle Map at the Project Site.
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Appendix C: Boring Location Plan
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Appendix D: Cone Penetration Test Soundings Report

CONE PENETRATION TEST SOUNDINGS REPORT

Office of Geotechnical Engineering
Division of Engineering

Project: FAI-22-3.68
PID: 119512
Date: December 5, 2024
Number of Soundings: 2
Equipment: A.P. van den Berg, 23 Ton Crawler, Hyson 200kN

Completion Probe Calibration Surface Depth

Material (ft.)

Sounding ID Date <N Date Elevation Latitude  Longitude

C-002-2-24 11/05/24 | 090304 | 08/09/23 891.3 39.652536 | -B2.773152 | Asphalt (23"} 119.4
C-004-1-24 11/05/24 | 201039 | 08/11/23 891.4 39.652516 | -82.772716 | Asphalt (23") 80.6

Project Information

Two soundings were completed for this project. Both soundings were completed within the road through pre-
cored holes. The static water levels reported on the attached logs were determined by pore pressure
response. Sounding C-002-2-24 was terminated due to excessive inclination. Sounding C-004-1-24 was
terminated upon reaching the necessary depth for characterizing upper soils. The soundings were completed
to supplement previously drilled geotechnical soil borings in the vicinity (B-002-0-24, B-002-1-24, B-003-0-24,
B-004-0-24). The latitude and longitude values are from a Juniper Geode GN53 GPS Receiver. The elevation
values are from the USGS 3DEP map service. The exploration locations are shown on the attached exploration
plan.

The included CPT logs are for informational purposes only. The CPT logs have been filtered for negative
values, corrected for inclination at depth, and filtered for data spikes. Additionally, for each sounding, the
measured values of gc and fs were shifted relative to one another with a cross-correlation function. The raw
CPT data is available upon request.

Cone Penetration Test Data and Interpretation
These Cone Penetration Test (CPT) Soundings follow ASTM D 5778 and were made by ordinary and conventional
methods and with care deemed adequate for the Department's design purposes. The CPT data collected are
presented as graphical plots in the report, generated by CPeT-IT software. The plots include interpreted Soil
Behavior Type (SBT) based on the method described by Robertson (2010) & equivalent SPT Ny, described by
Jefferies and Davies (1993) and presented in Robertson (2022). The interpretations are presented only as a
guide for geotechnical use and should be carefully reviewed.

The department does not warrant the correctness or the applicability of any of the geotechnical parameters
interpreted by the software and does not assume any liability for use of the results in any design or review.

.@j

t% Department of
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Date: December 5, 2024
Subject: FAI-22-3.68, PID 119512

The user should be fully aware of the techniques and limitations of any method used in the software.
Furthermore, the Department will not be responsible for any interpretations, assumptions, projections, or
interpolations made by the contractor, or ather users of this report. While the Department believes that the
informatien as to the condition and materials reported is accurate, it does not warrant that the information
is necessarily complete. Water pressure measurements and subsequent interpreted water levels shown in this
report should be used with discretion since they represent dynamic conditions. Dynamic pore water pressure
measurements may deviate substantially from hydrostatic conditions, especially in cohesive soils.
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Office of Geotechnical Engineering CPT: C-002-2-24

@dof Geology, Exploration and Labaratory Section Total depth: 119,37 ft, Date: 11/5/2024

= A\ | hitps://www.transportation.chio.gov/working/enginesring/ dealsrhoical - 891,33 ft, Est, GWL: 13.71 ft

Coords: X:0.00, ¥:0.00
Project: FAI-22-3.68 Cone Typa:
Location: Fairfield County Cone Operator:

Dissipation Tests Results

Dissipation tests

Dissipation tests consists of stopping the piezocone penetration and observing porepressures (u) with elapsed time (t).
The data are automatic recorded by the field computer and should take place until a minimum of 50% dissipation.

The porepressures are plotted as a function of square root of (t). The graphical technique suggested by Robertson and
Campanella (1989), yields a value for tg, which corresponds to the time for 50% consolidation.

The value of the coefficient of consolidation in the radial or horizontal direction ¢, was then calculated by Houlsby and
Teh's (1988) theory using the following equation:

T rfu I,n'5
y=— 1
te

where:
T: time factor given by Houlsby and Teh's (1988) theory corresponding to the porepressure position
r: piezocone radius

I.: stiffness index, equal to shear modulus G divided by the undrained strength of clay (5,).
tsy: time corresponding to 50% consolidation

Permeability estimates based on dissipation test

The dissipation of pore pressures during a CPTu dissipation test is controlled by the coefficient of consolidation in the
horizontal direction (c,) which is influenced by a combination of the soil permeability (k,) and compressibility (M), as
defined by the following:

ki, =€ x ¥ /M

where: M is the 1-D constrained medulus and v, is the unit weight of water, in compatible units.

Tabular results

CPTU Depth (t50)%50 tso tso 6/S. = &y M kn
Borehole (ft) (s) (years) (ft*/s) (ft*/year) (tsf) (ft/s)
C-002-2-24 43,18 6.7 45 1.42E-0:06 100.00 2.81E-004 3866 92.92 9.45E-008

CPaT-IT v.3.9.5.9 - COPTU data presentation & interpretation software - Repaort created on: 7/31/2025, 12:38:47 PM 16

Project file: WitefsDOTidrive ProjectDatat FAT 115691 \400-Engineering! Geotechnical\EngData\CPTYFAT-22-3.68_imperial.cpt
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This software is licensed to: ODOT Office of Geotechnical Engineering CPFT name; C-002-2-2

Piezocone Dissipation Test: C-002-2-24
Elevation: 848.15 (ft) Pore pressure
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CPeT-IT v.3.9.5.9 - CPTU data presentation & interpretation software - Report created on: 7/31/2025, 12:38:47 PM 1

Project file: Wicfs007idrve!\ProjectData\FAT 1156911400-Engineering\Geotechnical\EnaData\CFT\FAL-22-3.68_imperial cpt
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Office of Geotechnical Engineering CPT: C-004-1-24

do1‘ Geology, Exploration and Laboratory Section Total depth: 80.61 ft, Dake: 11/5/2024

= i W | hitps:/{www transportation.ohio.gav/working/engineering/gectechnical, w0 gaq 33 ft, Est. GWL: 16.00 ft

Coords: X:0.04, ¥:0.00
Project: FAI-22-3.68 Cone Type:
Location: Fairfield County Cone Operator:

Dissipation Tests Results

Dissipation tests

Dissipation tests consists of stopping the piezocone penetration and observing porepressures (u) with elapsed time (t).
The data are automatic recorded by the field computer and should take place until a8 minimum of 50% dissipation.

The porepressures are plotted as a function of square root of (t). The graphical technique suggested by Robertson and
Campanella (1989), yields a value for tg;, which corresponds to the time for 50% consclidation.

The value of the coefficient of consolidation in the radial or horizontal direction ¢, was then calculated by Houlsby and
Teh's (1988) theory using the following equation:

_Tx r?x 1,0'5

cn
tsg

where:

T: time factor given by Houlsby and Teh's (1988) theory corresponding to the porepressure position
r: piezocone radius

I,: stiffness index, equal to shear modulus G divided by the undrained strength of clay (S,).

teg: time corresponding to 50% consolidation

Permeability estimates based on dissipation test

The dissipation of pore pressures during a CPTu dissipation test Is controlled by the coeffident of consolidation in the
horizontal direction (¢} which is influenced by a combination of the soil permeability (k) and compressibility (M), as
defined by the following:

Ky =Cpx Y, /M

where: M is the 1-D constrained modulus and vy, is the unit weight of water, in compatible units.

Tabular results

CPTU Depth ‘tsu]n._sn tso tso G/S. Ch Cq M kn
Borehole (ft) (s) (years) (ft?/s) (ft*fyear) (tsf) (ft/s)
C-004-1-24 50.46 3.8 14 4,56E-007 100,00 8.76E-004 27622 T6.48 3.58E-007 |

CPeT-IT v.3.9.5.9 - CPTU data presentation & interpretation software - Report created on: 7/31/2025, 12:32:17 PM 16

Project. file: \icfs007idrive) ProjectCatal FAT 1156911 400-Engineering \Geotechnical\EngDatal CPTVFAT-22-3.68_imperial,cpt
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This software is licensed to; ODOT Office of Geotechnical Engineering

CPT name; C-004-1-24

25

Piezocone Dissipation Test: C-004-1-24
Elevation: B40.87 (ft)

Porepressure u2 (psi)

S0 TTTTEIE

Pore pressure

Ban

8as

880

B75

870

865

Elevation (ft)

ssumed |initial pore pressure, ui

(3792
3]

(N

5 6
t~0.50 (5™0.50)

2400

y T
100
Pressure (psi)

T
a

= uZ penetration

® TInitial dissipation

¥ End of dissipation (extrapolated)
® Initial estimated at t=0

CPeT-IT v.3.9.5.9 - CPTU data presentation & interpretation software - Report created on: 7/31/2025, 12:32:17 BM

Preject file: WiefsODT\idrivel ProjectDatalFAT 115691\400-Engineering\ Geotechnical\Eng Data\ CPT\FAL-22-3.68_imper al.ept

17
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Appendix E: Project Boring Logs

PROJECT: FAI-22-3.68 DRILLING FIRM | OPERATOR: __ODOT/LEWIS | DRILL RIG: ___CME 75 TRUCK | STATION / OFFSET: EXPLORATION ID
TYPE: ROADWAY SAMPLING FIRM / LOGGER: __ODOT / BENNING | HAMMER: __CME AUTOMATIC __ | ALIGNMENT: CLSR22 B-001-0-24
PID: __ 115691 _ SFN: DRILLING METHOD: 3.25" HSA CALIBRATION DATE: __ 5/23/24 | ELEVATION: __889.3(ft) EOB __ 10.0ft, PAGE
START: _ 5/23/24  END: __ 5/23/24 | SAMPLING METHOD: SPT ENERGY RATIO (%): 89 |LAT/LONG: 39 652508, -82.774354 10F1
MATERIAL DESCRIPTION ELEV. S SPT/[ |, |REC[SAMPLE] HP [ __GRADATION (%] | ATTERBERG ooor | BACK
AND NOTES | 8RO.3 RQD | ™™ | (%) [s] fshfencs|Fs|s [c|u e [p|we |CLASSIEN FILL
ASPHALT (12°) & BRICK (3') oA 5 ELss
____________________________ | 888.0_| -1 — B
MEDIUM STIFF, GRAY AND REDDISH BROWN, SILT AND L ms P |
CLAY, SOME SAND, LITTLE STONE FRAGMENTS, C2f 2 | 7| s | sst fors|as| 1115|3128 |28 15 | 13| 17 | Asage) [T
SLIGHTLY ORGANIC {LOI = 2.7%), MOIST 886.3 s 42 ;‘:;;F o
MEDIUM STIFF, BLACK AND DARK GRAY, GLAY, "AND" L e
SILT, LITTLE SAND, TRACE STONE FRAGMENTS, 8845 s A) B[S0 | SRE J0T88 ] T[99 [0 140 |48 |20 [ ek AT el
MODERATELY ORGANIC (LOI = 7.1%), MOIST Ve - F T ik 1
STIFF, GRAY, SANDY SILT, SOME CLAY, TRACE STONE TS 2 | 6 |s0| ss3 (12533 |38|31|25|25]| 15| 10| 21 | Adaa) [TLFL
FRAGMENTS, SLIGHTLY ORGANIC (LOI = 2.8%), MOIST 8833 -5 - 2 4 »’éjﬁ >
MEDIUM STIFF, MOTTLED GRAY AND BROWN, SILTY B sl & =l =] =l 2] 2] s kT o
CLAY, SOME SAND, TRACE STONE FRAGMENTS, MOIST a2 & |50 |58 [0 28 | ABoV) ivE
W 8811 g — ,’%;
[ pk:
@8.5; SOFT Lo fI7
B 1| 3 [100] ss5 [os0f 2| 1 |27|36| 34|31 15[ 16| 25 | A-6b(9)
1 8793 | epg L qp -

- OH DOT.GOT - 7120/24 09:21 - XAGINTWROJECTSE01125.GP)

STANDARD O0OT SOILBORING LOG (8.5 % 11

|_NOTES: |AT/LONGIELEV FROM OGE SURVEY GRADE INSTRUMENTS.
ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS MIXED WITH 100 BENTOMITE CHIFS
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PROJECT: FAl-22.3.68 DRILLING FIRM / OPERATOR: __ ODOT/LEWIS | DRILL RIG: __ CME 75 TRUCK | STATION ! OFFSET: |EXF‘LDRATIDN\D
TYPE: BRIDGE SAMPLING FIRM/LOGGER: __ODOT/ BENNING _ | HAMMER: __ CME AUTOMATIC | ALIGNMENT: CLSR 22 B-002-0-24
PID: _ 115681 _ SFN: DRILLING METHOD: 3.25 HSA CALIBRATION DATE: __ 5/2324 | ELEVATION: _ B913 ()  EOB: _ 115.0M PAGE
START: _ 624 END: _ 6/10/24 | SAMPLING METHOD: SPT ENERGY RATIO {%}: 8y LAT / LONG: 38.652623, 82 773138 10F 2
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/[, [REC[SAMPLE[ HP RADATION (%) | ATTERBERG ooor | HOLE
AND NOTES 8913 | ¥ RQD | % | (%) D {tsty [or [es [ rs [ & J oo [ o [ o[ pi | we | SLASSIGH |SEALED)
ASPHALT (147) K]
___________________________ | 890.1_) ~1 -
MEDIUM DENSE, BROWN, GRAVEL AND STONE L =
FRAGMENTS WITH SAND, LITTLE SILT, TRACE CLAY, 2 4
N 5 33| ss1 | - [39|2v|1a|15] 6 [Ne|NP|NP| & [ A6
CONTAINS BRICK FRAGMENTS, DAMP s r, 3
WEDIUM STIFF, BROWN AND GRAY, SANDY SILT, SOME N 3
CLAY, TRACE GRAVEL. POOR RECOVERY, ADDITIONAL Lol 26| 6| ss2|-|6|6|20]ar|22]|22]15)7]18]h4als)
AUGER CUTTINGS TAKEN, MOIST 686,86 [ 2
MEDIUM STIFF, BROWN AND GRAY, SILT AND CLAY, s 0
SOME SAND, TRACE GRAVEL, MOIST : & o v 6| sss 107|525 a6 |2|2 16|22 Ak
@6.0; SLIGHTLY ORGANIC (LOI = 4.0%) N P
L2 | 6| 72| sse jors| 5|6 |24)38|27| 30|18 |12 27 | Agair)
@75 BROWN L M2
L 22 6 | 72| 555 (075|13|10(22|30|25|30(17 | 13| 22 | ABa(s)
882.3
STIFF, BROWN AND GRAY, SILTY CLAY, LITTLE SAND, CoE
TRACE GRAVEL, MODERATELY ORGANIC (LOI = 5 5%), ol 3| 9 [100] 56 |125 2 | 2 |12|46|38 (40|23 1732 |msbiin)
POSSIBLE NATIVE GROUND, MOIST N 3)
@10.5; MODERATELY ORGANIC (LOI = 4.1%) o )
— N 2 | 6 |oa| a7 |150| 2| 2 |22|30|35 |33 |17 | 16| 25 | Asbiin)
=K 2
SOFT, BROWN AND GRAY, SANDY SILT, SOME CLAY, N
TRACE GRAVEL, WET " Loafl 0| 0| 80| o8 joso| 1|4 |35)35|25|25| 15| 1025 | Adais)
77.8
LOOSE, DARK GRAY, GRAVEL WITH SAND AND SILT, [ ad
TRACE CLAY, MOIST N 3 [ o fse| sse | o fss|ualelaianlaa)s) 6l a7 (Aze
876.3
MEDIUM STIFF, BROWN AND GRAY, SANDY SILT, SOME C% o
GRAVEL, LITTLE CLAY, MOIST Lag ] + [ 12 [100] ss10 Joso|sz |10 17|26 [15]24 | 16| & | 19 | Ada(r)
@16.5; GRAY, LITTLE GRAVEL, DAMP PR
N 7 |24 | 61| s511 |as0|1e| 8 [21|33 (192014 ] 6 | 11 | Adagy
e =
Lyl 8 |19 86| ss12 |280]17 1] 18]35 19] 10 ] 14| 5] 11| Ada)
w 8717 | 7l
@19.5; SOME CLAY, MOIST . 3
I ol [ 30| este |os a6 a2 7 34 21 |21 13) 8 | 45 | Ada i)
- 2
W_B895 2
- - 22 4 A 18 a3 S5-14 (100119 (11|15 | 34 (212213 | @ 16 A-da (4)
L o
@235 HARD, DAMP [ o ll5
I 7 |19 6 | s515 |45 15| 9 [ 14|38 24| 21| 14| 7| 14 | Adars)
25 8
- 26 i
[l o |aa|t00| 888 fase| . [ .| ||| [-|-]11]|adaty
L 14
P
@28.5; VERY STIFF Lo l7
i w | 83| ssa7fars|-|-|-|-|-]-|-]-|n]|atem
[ ag 14
@31.0 HARD ¥ e
ool 12| 36 | 94 | 5818 450|140 | 15| 36 | 25| 21| 13| & | 12 | Ada(s)
[ a3
{@33.5; VERY STIFF, NO RECOVERY, RESAMPLED WITH 3" [ s Jl18
SPLITSPOON N 6 |54 0| ssae ars| o | - - -] - -] 12]adm
Lo 20)
@36.0; HARD R 3 i
3 w0 ss20 |as0| - | - |- |- |-]-]|-]-]1]n4wm
s 24 v}
[ 35
@38.5; VERY STIFF Loag Ja
I 5 |10 |100| s521 |200| 12|10 | 16|38 (24 | 21| 13| 8 | 12 | Ada(m)
= 40 8
[
z P
=l - 4
5 [ 43
5| @43.5; 3.2 OF HEAVED MATERIAL WITHIN THE AUGERS Lafo
& WITH FLOWING ARTESIAN CONDITIONS. N o o jar|sse | - |- -] 12]nEm
3| 45 o
g
i *=]
z| [ a5
= 47 —
g L
< 48 —
%| @48.5. VERY STIFF, SOME GRAVEL [ s fla
= N 12 38| 72 | 523 |225(23 | 10| 14|27 |20 | 22| 14| 5 | 14 | Adai2)
3 50 4
g 51—
& L i
4 L0
X 53 —
2| @s3.5; HARD I sa flo
g T W 11 | a2 |100] ssea |ase| - | - |- |-|-|-|-1]-]12]|ndam
H [ ss B 17,
§ L i
| 56
3 [ =]
g C o]
9 L cq
8 832.8 [~ 58
Z| MEDIUM DENSE, GRAY, GRAVEL WITH SAND, TRACE SILT, [t ] L 5o Ji2
2| TRACE LAY, WET ﬂ.{:; N B, 20|10 ss25 | - |2s|38 26 10| 3 [NPINE NP 13 | ATDO)
i A
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PID: 115681 ISFN: PROJECT: FAl-22-3.68 ISTAT\DNJ OFFSET: START. _&/3/24 | END: _ 6/10/24 I PG 2OF 2 | B-002-0-24
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/ N REC | SAMPLE | HP GRADATION (% ATTERBERG opoT HOLE
AND NOTES 313 ROD | 7 | (%) D (s arles | Fs [ & [ o | w [ pe] | we | CLASSGE |SEALED
MEDIUM DENSE, GRAY, GRAVEL WITH SAND, TRACE SILT,
TRACE CLAY, WET (cantinued)

STIFF, GRAY, SANDY SILT, "AND™ CLAY, WET v
7 30 | 89 | SS-26 |1.75| 0 | 1 | 9 |48 (42|23 |15 & | 21 | Ada(B)

@58.5, 2.0 OF HEAVING SAND ENCOUNTERED -
3 1% | 78 | 8827 |200| - = - = - = = -] 23 | Adalv)

T
-
P}

| S

@

VERY STIFF, GRAY, SILT AND CLAY, TRACE SAND, MOIST
6 22 | 72| 5528 (225 0 | O | 1 |44 (55|30 (17|13 24 | ABa(9)

i
3
T B

T
3

6 (21|78 |ss20 fars| - |- | -|-|-|-|-]-]2¢]|a6aw

8078 [rodey

VERY STIFF, GRAY, SILT, "AND" CLAY, TRACE SAND, WET Y
5 13 (100 8830 (275( 0 [0 | 1 |57 42|23 |17 6 | 25 | Adb(B)

;] so2s e8]
VERY STIFF, GRAY, SILT AND CLAY, VARVED, MOIST [ oo l2

5 13 (100 S5-31 [275( 0 [0 | O (44|56 (29|18 (1] 25 | A-Ba(B)

@93.5' STIFF Lo f2
4 |16 |100| ss32 [175) 0 | 0| 0 |44 56|31 |19]12] 24 | ABae)

T
g
I I

T
3

7 28 [ 100 8833 (175 - | - | < | <[ -] -] -] -]25|a6a(V)

L
5]
T

L
g
&

28 |100) 8534 |1.75) - | = [ - | - -]-]-]|-]26 | AaBa(V)

5 18 | 100 | S535 |150| 0 (O[O |39)61|35 (21 (14| 26 | A-Ba{10)

T 28 [100| S5-36 [1.25] - & # # # & & & 26 | aga(v)
7783 12|

17} - OH DOT.GOT - 72624 12-50 - XAGINTPROJECTSIE0 126 5P

MNOTE: INTERMITTENT FLOWING ARTESIAN CONDITIONS
WHILE DRILLING AND SAMPLING BELOW 43.5 FT. WITH
APPROXIMATELY 1-FOOT OF HEAD PRESSURE ABOVE THE
GROUND SURFACE AT COMPLETION OF THE BORING,

TANDARD ODOT SOIL BORING LOG

NOTES: LATILONG/ELEV FROM OGE SURVEY GRADE INSTRUMENTS.
A A A o 400 LB CEMENT: TREMIED 160 GAL, WATER
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PROJECT: FAI-22-3.68 DRILLING FIRM / OPERATOR: __ODOT / SPROUSE _ | DRILL RIG: CME 55 TRUCK STATION/ OFFSET: __197+64, 11' LT. EXPLORATION ID
TYPE: BRIDGE SAMPLING FIRM / LOGGER: __ODOT/ KOLBERG __ [ HAMMER: ___CME AUTOMATIC ALIGNMENT: CLUS 22 B:002:1-24
PID: __ 115691  SFN: __ 2300096 (P) DRILLING METHOD: 3.25" HSA CALIBRATION DATE: __ 11/7/23 ELEVATION: _ 891.1(ft)  EOB:
START: __ 11/4/24 _ END: 11/5/24 SAMPLING METHOD: ST ENERGY RATIO (%): 88 | LAT/LONG: 39.652532, -82.
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/ | [REC[SAMPLE| HP GRADATION (%) | ATTERBERG
AND NOTES 891.1 RQD | ™ | (%) 1D (tsf)] GR [ cs | Fs | s JcL|LL [ PL| PI
ASPHALT (12") & CONCRETE (6") L e
889.6 17
BROWN, SILT AND CLAY, DAMP L.
NOTE: VISUAL DESCRIPTION FROM AUGER CUTTINGS; SEE E 3 ]
B-002-0-24 FOR DETAILED DESCRIPTION — 4 —
L5
> —6 —
2 L i
E7
C e
E o]
H —10 —
8 = =
3 —11—
5 .
@ L ]
[ C 13
é ks =
£ 876.4 4
©| MEDIUM STIFF, DARK BROWN, SANDY SILT, TRACE CLAY, — 15
%| TRACE GRAVEL, MOIST [ 16 75 | sT-1 |078| 2 | 3 | 39|47 | 9 |25]|17| 8 | 22 | Ada(4)
& L
i 17
g L 1g 71| ST-2 |105| 1| 3 |35|42[19|23|14| 9 | 14 | Ada(5)
g L
c 19
50| st3 | - |- | -|-|-1-|-]-1-/|-+-
o 204
5 8704 F 0
2| MEDIUM DENSE, BROWN, COARSE AND FINE SAND, — 21
S| TRACE SILT, TRACE CLAY, WET C oo 100| ST-4 [122| 0| 2|87|8 |3 |16[12| 4| 16 | A3a(0)
g 868.4 L
%[ HARD, DARK BROWN, SANDY SILT, LITTLE CLAY, TRACE 23
<| GRAVEL, DAMP '_24_ 79 ST-5 425 2 | 3 (29|52|14[20|13| 7 | 12 | A4b(6)
g L
° — 25+
Z [ o6 85 | ST-6 |450| 2 | 2 | 29|54 [13|22|14| 8 | 12 | A4b(6)
o
I L
§ 27
g 287 71| sT-7 [450| 3 | 4 31|51 11]25[15[ 10| 11 | A4b(5)
O — 29
=] b
£ [ 30
g L 56 | ST8
z 8508 | pop 31
NOTES: LAT/LONG FROM JUNIPER GEODE GNS3 GPS RECEIVER. ELEV FROM CONSULTANT SURVEY TIN.
ABANDONMENT METHODS, MATERIALS, QUANTITIES: TREMIED 30 GAL. BENTONITE CEMENT GROUT
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FROJEGT: FAI-22-3.68 DRILLING FIRM / OPERATOR: __ ODOT/LEWIS | DRILLRIG: _ ACKER REBEL XL | STATION / OFFSET; EXPLORATION D
TYPE: BRIDGE SAMPLING FIRM / LOGGER: ___ODOT / DALEY HAMMER: _ ACKER AUTOMATIC _ | ALIGNMENT: CLSR22 BOC3024
PID: 115881 SFN: DRILLING METHOD: 3.25" HSA CALIBRATION DATE: 11,7123 ELEVATION: 8841 (ft EOB: 1000 ft PAGE
START. __ 42274 END: __ 42924 | SAMPLING METHOD: SPT ENERGY RATIO (%): 90" LAT [ LONG: 30.652431, 82772825 10F2
MATERIAL DESCRIPTION FLEV SR ser [, [REC]sampLE | HP RADATION (%) | ATTERBFRG oot | HOLE
AND NOTES gas | U RQD| | (%) 1] isf)|or | cs | rs| s oo [ [ | P | we | CLASS (G |SEALED
RTOPBOIL . oo e = e s e, T IR TR B
LOGSE, BROWN, COARSE AND FINE SAND, SOME SILT, -
LITTLE GLAY, WET L -
27 2 |5 e | ssa |- fofafer|2e)atineine(Nel 47 | Ada)
@3.0°; LITTLE SILT, TRACE CLAY ]
Lol 2z |6 |ae|ss2|-|o|afm|ul7|neineine] | asao
4.5 DARK BROWN AND GRAY. TRAGE GRAVEL .
L 13| s | - |7 [r0)se| 6] e [NeINe (NP 26 | Adal)
e
- 7 1 3 44 554 L 3 |1B|55 (16| &8 [NP|NP|NP| 25 | A-3ai0)
i aree N 1
MEDIUM DENSE, GRAYISH EROWN, GRAVEL WITH SAND, 3 w 8750 8 A7
LITTLE SILT, TRACE CLAY, CONTAINS WOOD FRAGMENTS, [ (¥ C C R I S I I I R IR I A A Il BRIV
WET L o [
@7 5 - 8.0, NOT ENOUGH MATERIAL TO TEST Qq A P
{E9.0° MOIST 209 Ciofl o, 28|38 ss6 | - |so|1afnn]zfs Ne|neine] 13 | Ato0)
STIFF, GRAY, BANDY BILT, LITTLE GRAVEL AND STONE .
FRAGMENTS, LITTLE CLAY, DAMP L U R e ] R R e R R R B R s
@120 VERY STIFF, SOME CLAY N 3
ol 7, 21 | 44 | ss8 [300|17|11|15|37|20| 19|13 8 | 11 | Adaie)
@135 STIFF, MOIST Lasd
@14.3; QU = 3,362 PSF @ 15.0% STRAIN: ¥, = 127.99 PCF r 88 | ST-9 |300(14) 0 |15 |37 |25|20| 13| 7 | 14 | Ada(s)
@149 -15.1% C, = 0,065, C, = 0.041 15
18
WIE2 DANE L "7 | 24| s | ss0 |a0 12 | Adaqw
1 -1-1-1-1-1-1-1- a
W aaa.gu_ﬂr g
L s
gl sa 26 | 44 | 8511 |3.00 1 | as
L a{V)
20 9
i
[ o 2| 56| 8912 |2sef 2|0 |1 a0 |22t | 4e | 7 | 92 | Adace)
g3
Lo 5
L 7 |24 |86 | sstafaco| - |- --]---]-]|12]adam
2641
o7 8102756 5514 (300 - | - | - |- -] -|-|-]1]Adaen
[ 55
@285 LITTLE CLAY e 5
L 7 |23 |56 | ss15 |300| 19|15 20|34 |12 18|13 3 | 12 | naary
- 31 -
L 50
L 43
(@335 SOME GRAVEL AND STONE FRAGMENTS L a4
C 10 30|44 | 5516 |300(28 | 8 [14 |31 [18|20 13| 7| 12 | Adai
[ 10
L 36
L 47
L 35
DENSE, GRAY AND BROWN, GRAVEL AND STONE P
FRAGMENTS, LITTLE SAND, TRACE SILT, TRACE CLAY, N 10 |22 ss7 | - fesfsfa]3)rfneinefnel e |atai)
WET -
3.5, 11,6 OF HEAVED MATERIAL WITHIN THE AUGERS 4]
WITH FLOWING ARTESIAN CONDITIONS E a1
b - 42 —
4 L™
g B
2| "HARD_GRAY, SANDY SILT. SONE GRAVEL. LITTLE CLAY, .
5l 2.2 OF HEAVING SAND ENCOUNTERED, DAMP N | 32| 3| ss8 as0l2t| 1 1e|3t]9 1013 ] 6 | 11 | Adar3)
g e
5 - 45
o L ]
3 47 1
@ L ]
e
2| @485 VERY STIFF. LITTLE GRAVEL, 1§ OF HEAVING [ e
=] SAND ENCOUNTERED, WET L 12 47 56 5519 |200) 19| 4 14 (48 |15 | 17 | 14 3 16 A-da(B)
5 F oo 18
8 [
3 Lo
5 N
= 53
é DENSE, GRAY, GRAVEL WITH SAND, LITTLE SILT, TRACE B
S| cLav. 2.0 OF HEAVING SAND ENCOUNTERED. WET {3; C 10,1 3| @ | ss20 | - fa1fas (a2 1) s NeINR (NP T8 | Ao (0)
2| =X §
& b %]
E s 56
= -0y + E
= Tal - 57 —
g Y [ o]
gl ol 6256 C
[ VERV STIFF. GRAY, SILT AND CLAY, TRAGE SAND, MOIST .
3 C 10| 9| 4| ss21 200f 0| 1|2 s 3|20 |17 (2] 24 | Adace)
H
B

Page 29 of 55




FAI-22-3.68, PID 115691
Structure Exploration Report - August 2025

| PID: 115691 | SFN: I PROJECT: FA-22-3 68 STATION / OFFSET: |STAHT‘ 4122124 IEND‘ %I PG 2OF 2 | B-003-0-24
MATERIAL DESCRIPTION ELEV. DEPTHS SPTY REC |SAMPLE | HP RADATION (%) ATTERBERG anoT HOLE

AND NOTES £24.1 RQD (%6} (] gsfilorlosfrs| s [celuw [ ] p|we |CHASSISH|SEALED]

WERY STIFF, GRAY, SILT AND CLAY, TRACE SAND, MOIST i
{continued) B1

52 —
63 —
@63.5; 2.3 OF HEAVING SAND ENCOUNTERED B4 H4

6 |21 |67 | ss22 |2oof - | -f-|-]-]-]-]-]2¢]nA6aw
65

56 —

67 —

66
@68.5; STIFF a3

4 1467|8823 (180 - | - | -] -|-|-]|-]|-]26]|ABa(V)

@735, 2.0' OF HEAVING SAND ENCOUNTERED 74 H3
3 M| 67 | SS-24 (150 0 | O | 1 |43 56|31 |18 13| 26 | ABa(9)

78 —
@78.5; 2.0' OF HEAVING SAND ENCOUNTERED 79 H3

3 (1286|8825 180 - [-|-|-|-]-|-]|-]|2]|asaw

MEDIUM STIFF, GRAY, SILT, "AND" CLAY, TRACE SAND, se H1
WET 1 5 | 89 | S8-26 |[100| 0 | O | 1 [54|45)|26 (16| 9 | 25 | Adb(8)

795.8

STIFF, GRAY. SILT AND CLAY. VARVED, MOIST
4 15 | 67 | 8827 (180 - | - | - | - | -|-]-]|-]|24]|ABa(V)

4 14 | 67 | 8528 (200( 0 | O | O [3% |61 |32|18| 14| 26 | A-Ba(10)

4 15 | 56 [ 8828 (2000 - | - | - | - | -] -|-|-|2%|ABalv)

0B- 100

MNOTE: INTERMITTENT FLOWING ARTESIAN CONDITIONS
WHILE DRILLING AND SAMPLING BELOW 38.5 FT. WITH
QVER 5-FEET OF INITIAL HEAD PRESSURE ABOVE THE
GROUND SURFACE.

STANDARD ODCT SOIL BORING LOG (11X 17) - OH DOT GOT - 7i28/24 12:60 - XAGINTPROJECTSIBN1 175,68

NOTES: |ATILONGELEY FROM OGE SURVEY GRADE INSTRUMENTS.
ABANDONMENT METHODS, MATERIALS, QUANTITIES. TREMIED 1128 LB, CEMENT. TREMIED 90 GAL WATER
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PROJECT: FAJ-22-3.68 DRILLING FIRM | OFERATOR; __ ODOT/KINNEY | DRILL RIG: __ CME 75 TRUCK STATION | OFFSET: EXPLORATION ID
TYPE: BRIDGE SAMPLING FIRM / LOGGER: __ODOT/BENNING | HAMMER: __ CME AUTOMATIC | ALIGNMENT: CLSR 22 B004-0-24
PID: 115691 SFN: DRILLING METHOD: 325" HSA CALIBRATION DATE: 5123024 ELEVMATION: 891.6 ;ft EOQB: 15.0 fi PAGE
START: _ 6/11/24  END: __ 6/11/24 SAMPLING METHOD: SPT ENERGY RATIO (%): 89 LAT / LONG: 39652504, -62.772724 10F 1
MATERIAL DESCRIPTION — SPT/ REC |SAMPLE| HP | GRADATION (%) | ATTERBERG opor_ | BACK
AND NOTES rap | Mo (%) D fsfjorlcs|Fs| s o[ |pm|e|we|CLASSIH) FILL
ASPHALT {14") & BRICK (4") L 8 BTt
=1 - ey =
| MEDIUM DENSE, BROWN, STONE FRAGMENTS WITH E o 73
SAND, LITTLE SILT, TRACE CLAY, DAMP 2 7|18 |28 | 881 | - |a4|2a|t0|13]|e|ar|zr| 6| 9 |a1bi
, 4 ; A
3
MEDIUM STIFF, GRAYISH BROWN, SANDY SILT, SOME L 3 S
STOME FRAGMENTS, LITTLE CLAY, DAMP a4 22 B 122 | 382 (075 - | - | -|-|-|-]-]-]|"7|~%M[F
X
L A1
i 1 | 4 |39 | ss3 |osof21|13|20|30|16) 25| 18| &6 | 19 | adarm)
L 2
{@6.0, STIFF, BROWN AND GRAY, LITTLE GRAVEL AND A
STOME FRAGMENTS =2 k> 6 |83 | 554 [150[ 10|10 |28 |32|20|25]|19]| 6| 19 | Adaim
P
C 23 7| 78| sss [150|18|12|21|30|19|27]|20] 7| 20 | Adam
(@90, MEDIUM STIFF, DARK GRAY AND GRAY, SOME CLAY, R [
TRACE GRAVEL, MOIST C 10 12 4 | 83| 556 |100| 9|6 |20|37|28|30| 20| 10| 26 | Adars)
N
MEDIUM STIFF, DARK GRAY AND GRAY, SILT AND CLAY, E :If
LITTLE SAND, TRACE GRAVEL, MOIST - 0 1 [100| ss7 |07s| 2| 3 |21 |41 |33 |34 |23 |11] 31 | ABaig
@12.0, DARK GRAY, SOME SAND, TRACE GRAVEL, WET N
Fuad o 6 | 78| 558 (100 6|2 |13 |41 |38 |39)|25)| 14| 37 | ABa(1O)
MEDIUM STIFF, GRAY, SANDY SILT, SOME CLAY, TRACE Y 1
GRAVEL, WET =4 6,0/ 2| 11| 559 Joso| 6 |11|19]a7|2r| 20|10 10f 27 | Adage)

STANDARD COOT SOIL BORING LOG (8.5 X 11) - OH DOT.GOT - 7/29/24 08:21 - X)\GINTPROJECTSIEI125.GP)

MOTES: HOLE DRY UPON COMPLETION. LAT/LONG/ELEY FROM OGE SURVEY GRADE INSTRUMENTS.
ABANDOMMENT METHODS. MATERIALS, QUANTITIES: AUGER CUTTINGS MIXED WITH 50 LB. BENTONITE CHIPS
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PROJECT: FAI-22-3.68 DRILLING FIRM | OPERATOR: QDOT/ LEWIS DRILL RIG: CME 75 TRUCK STATION | OFFSET: |EXPLORi\T|0N [1v]
TYPE: ROADWAY SAMPLING FIRM / LOGGER: __ODOT (BENNING _ | HAMMER: __CME AUTOMATIC | ALIGNMENT: CL SR 22 B0050-24
PID: _ 115691 SFN: DRILLING METHOD: 325" HSA CALIBRATION DATE: __ 52324 | ELEVATION: _ 892.5(l)  EOB: __ 10.0fL PAGE
START. _ 5/23/724 _ END: __ 52324 | SAMPLING METHOD: SPT ENERGY RATIO (%): B9 |LAT/LONG: 38.652406, 82 771512 10F 1
MATERIAL DESCRIPTION ELEV. e SPT/ REC [SAMPLE| HP |__ GRADATION ( ATTERBERG opar | BACK
AND NOTES | 8025 rap | Mo (%) [8] gsfjorlcs|rs| s foufu|pm|m|we|CLASSIEN) FILL
ASPHALT (12') & BRICK (3] @ R et
___________________________ 881.2 | =1 - i
VERY STIFF, BROWMN AND YELLOWISH BROWN, SILTY ——] r 3 ;z_‘.au )
CLAY, TRACE SAND, TRACE GRAVEL AND STONE C2W s | 19|86 | ssa |ars| 1|1 |a|ar|se|ae|20 18|20 [asbe)p=TL]
FRAGMENTS, DAMP 839.5 L s 8] bl
RARD, BROWN AND YELLOWISH BROWN, SILT AND CLAY, E 4 RELSTS
LITTLE SAND, TRACE GRAVEL AND STONE FRAGMENTS, 888.0 Faf 6] 2|10 552 [450[ 6|7 | 11]37|39)31|17] 1] 16 | AGall0) [Fpes
- DAMP - F — ks L2
FARD, BROWN, SANDY SILT, SOME CLAY, LITTLE GRAVEL C8W 7 |2 |100| ssa [425[ 14|11 |15|35|25| 25| 15| 10| 13 | Ada(s) FFLPY
AND STONE FRAGMENTS, DAMP Lo f4—2 REUSLS
[, M0 [30|es| ssa fasef |- -[-]-|-]-]nm Ma{w;‘i’{%ﬁ;{i
L 10| ;
— a —-
_|_@s.5: VERY STIFF 883.2 g 501 | a3 | 72 |-888A Jaoo| - |- T 1T -1 1.1
%| MEDIUM DENSE, BROWN, GRAVEL AND STONE 8625 = | 11 5558 531512146 Jeola7[3 ]| 7
%[\ FRAGMENTS WITH SAND, LITTLE SILT, TRACE CLAY, e 10
5 P
@
2
a
£
E
=
2
i
&5
3
=
o
4
¥
=
a
5
a
I
2
Z
4
o
S
o
=
&
=@
g
3
@
2
[+]
=]
%
[=]
S
&
v Y UMENTS
ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS MIXED WITH 50 LB, BENTONITE CHIPS
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Appendix F: Grain Size Distribution Charts

GRAIN SIZE DISTRIBUTION

OHIO DEPARTMENT OF TRANSPORTION
OFFICE OF GEOTECHNICAL ENGINEERING

PROJECT _FAI-22-3.68 PID _115691
OGE NUMBER 601125 PROJECT TYPE STRUCTURE
L5 SIEVE OPEMING N INCHES | U5, SIEVE NUMBERS | HYDROMETER
B 4 3 215 112 3 6 810 1416 20 30 40 50 60 100 140 200
100 T d T WE$ I NI
%5 : : : == :
@ ; i E\ e NN
85 : -l \ é \I:I
: : : TN ;
; ; : i ; \ ™
80 : 1T \ K :
. At LN
. s | N ANAN:AN
: : : \ ;
- : : : 5 IANEN
IR (IENERN NN
g % ; : ; :
= : : : N | ﬂ\ N\ \
x B ; : ; - : 9
G s i \‘\\
= B : E ! z
. : 5 : : \ LI \
= : ; 3 5 5
8 z % z LEINHTEN R
o : : ] ; ; M
s : : E f ’ \ b
: ] z ; N '
30 : : : : : i
. - ? ?
a : : : s ki
20 : : ; : :
" i : i z z X
: : : , : 4]
10
3 s
g B a 1 - i i
E 100 10 1 01 0.0 0.001
g GRAIM SIZE IN MILLIMETERS
[=]
2 COBBLES GRAVEL SAND SILT CLAY
% COArSe | fing
%’ Specimen Identification ODOT (Modified AASHTO) ~ USCS Classification LL [ pL [ PI
ile| B-002-0-24 75 A-6a ~ SANDY LEAN CLAY(CL) 30 [ 17 | 13
ilm| B-002-0-24 9.0 A-6b ~ LEAN CLAY with SAND(CL) a0 | 23 | 17
-|a| B-002-0-24 105 A-6b ~ LEAN CLAY with SAND(CL) 33 [ 17 | 16
s[*| B-002-0-24 120 A-4a ~ SANDY LEAN CLAY(CL) 25 | 15 | 10
ilo| B-002-0-24 135 A-2-4 ~ SILTY, CLAYEY SAND with GRAVEL(SC-SM) 24 |18 | 6
-| Specimen Identification | D90 D50 D30 D10 | %G |%CS|{%FS| %M %C | Cc| Cu
c|®| B-002-0-24 7.5 | 3516 0.048 0.008 13 | 10 [ 22 | 30 25
S|m| B-002-024 90 | 0.166 0.011 2 | 2 [12] 46 38
Jla| B-002-024 105 | 0.271 0.015 2 | 2 [22] 39 35
4[| B-002-0-24 120 | 0.336 0.037 0.009 1| 43| 35 25
#|l@| B-002-0-24 135 | 11.628 0.324 0.048 0005 | 33|14 |19 ] 24 10 | 0.50[198.4]
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GRAIN SIZE DISTRIBUTION
OHIO DEPARTMENT OF TRANSPORTION
OFFICE OF GEOTECHNICAL ENGINEERING
PROJECT _FAI-22-3.68 PID _115691
OGE NUMBER _601125 PROJECT TYPE STRUCTURE
LS. SIEVE OPENING IM INCHES | 1.5, SIEVE NUMEERS | HYDROMETER
6 4 3 215 g 123 3 4 6 B10 1416 20 30 40 50 60 100 140200
100 AT U
95 ' Tt 4
90 1
- . I T
85 : : : \\,\
% : ;
. ;- :: NN
: : N g
g E SR il
- - IR
g : : : WinE :
= 60 § + H = =T
E : : : . \ 5
5 * : : g : %
P : : i ; M
E 50 | £ i ] p
: ; ;' z [N RN
i : z : ; :
g T ; RN
& :- : : : : %«K
2 : 5 : ; i \\
k)
N\
s N,
" I
15
10
= 0 : : : i i
2 100 10 1 0.1 001 0.001
E GRAIN SIZE IN MILLIMETERS
a
3 COBBLES GRAVEL SAND SILT CLAY
& Coarse | fine
5
5| Specimen Identification ODQAT {Maodified AASHTO) ~ USCS Classification LL | PL Pl
E ®| B-002-0-24 15.0 A-da ~ CLAYEY SAND with GRAVEL(SC) 24 16 8
u|@| B-002-0-24 16.5 A-4a ~ SANDY SILTY CLAY(CL-ML) 20 14 6
; &| B-D02-0-24 18.0 A-da ~ SANDY SILTY CLAY(CL-ML) 19 14 5
% *| B-002-0-24 19.5 A-4a ~ SANDY LEAN CLAY(CL) 21 13 8
#/®| B-002-0-24 21.0 A-4a ~ SANDY LEAN CLAY(CL) 22 13 9
E Specimen Identification Da0 D50 D30 D10 %G |%CS|%FS| %M %C Cc | Cu
E &®| B-002-0-24 15.0 10.127 0.194 0.025 32 10 | 17 26 15
g | B-002-0-24 16.5 5.851 0.064 0.013 19 8 21 33 19
M A| B-002-0-24 18.0 5141 0.056 0.013 17 11 18 35 19
2l x| B-D02-0-24 19.5 3.96 0.05 0.011 16 12 | 17 34 21
g ®| B-002-0-24 21.0 6.734 0.05 0.011 19 11 15 34 21
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PROJECT _FAI-22-3.68

GRAIN SIZE DISTRIBUTION

OHIO DEPARTMENT OF TRANSPORTION
OFFICE OF GEOTECHNICAL ENGINEERING

PID _115691

OGE NUMBER 601125

PROJECT TYPE STRUCTURE

LS. SIEVE OPENING IN INGHES
& 4 3 215 138 1

| U.5. SIEVE NUMBERS | HYDROMETER

6 & 1416 20 30 40 50D 60 100140200
100 ] ; _L.;l'?"r-*F.J.,:_ TTTT T M
95 b 1_____11 N
80 : :' VIR
& ; WVEl |
65 : : : :
8 oL I
o AHTE i é
1 : : :
u ML : \\ e
: : \\t\ :
85 - ; :
g N[ 1 [\ |
g 60 = : !
w - : \ :
= b : \ ;
: = '- ; ;
§ ] [
= : a a
: ., > A
& N e \ ]
8 . : :
ui ; \:
[+ R ] 2
& A \IE \\\ .
3{' N i
o ‘K 1 VAN
20 .
AR
15 : 1
i RNAN
i “
- ﬂ H . | E
E 100 10 1 0.1 .01 0.001
E GRAIN SIZE IN MILLIMETERS
]
T COBBLES GRAVEL SAND SILT CLAY
g coarse | fine
5| Specimen Identification ODOT (Modified AASHTO) ~ USCS Classification L [P | P
E|o] B-003-024 15 A-3a ~ SILTY SAND(SM) NP | NP | NP
f|m| B-003-0-24 3.0 A-3a ~ SILTY SAND(SM) NP | NP | NP
“la| B-003-0-24 45 A-3a ~ SILTY SAND(SM) NP | NP | NP
(x| B-003-0-24 6.0 A-3a ~ SILTY SAND(SM) NP | NP | NP
5|o| B-003-024 9.0 A-1-b ~ SILTY GRAVEL with SAND(GM) NP | NP | NP
-| Specimen Identiication | D90 D50 D30 D10 [ %G [%Cs[%FS] %M %C | Ce| cu
Cle] B-0030-24 15| 0.359 0.116 0.046 0| 4 61| 24 1n
‘=] B-003024 30| 0363 0.146 0.092 0.01 0| 3 76| 14 7 |ae3[1821
;|a| B-003-024 45| 1188 0.161 0.089 0009 | 7 |10 |59 | 16 8 | 410]23.89
olx| B-003-0-24 6.0 | 1.063 0.168 0.089 0008 | 3 [ 18 [55| 16 8 | 4392014
(o] B003-0-24 9.0 | 19942 | 3.745 0.529 0017 [ 59 [ 13| 11| 12 5 | 267|373.48
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CRAIN SIZE - OH DOT.GOT - 2 &25 06:31 - XAGINTPROJECTS 2024 COMPLETENS01125.GF)

OGE NUMBER 601125

OHIO DEPARTMENT OF TRANSPORTION
OFFICE OF GEOTECHNICAL ENGINEERING

PROJECT _FAI-22-3.68

PID 115691

GRAIN SIZE DISTRIBUTION

PROJECT TYPE STRUCTURE

U.S. SIEVE OPENING IN INCHES 1

U5 SIEVE NUMBERS

HYDROMETER

6 4 3 215 V2B 3 4 6 810 1416 20 30 40 50 60 100 140 200
100 I T | TETT T[T TITT T MK
& i3
o . : :
.| : i
85 : \~u \ ! !
o \\“\ 1] %
75 :
T0 : =
o . |
£ : '
S = - ;
= H K
5 ® NS
& 5o RN
z L
£ PN INA
= HEE
: NN
E 40 K
g X
\\
|
25
5 i:g
15
10
5
ﬂ i .
100 i0 1 a1 0.04 .001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL ST SILT CLAY
coarsa | fine
Specimen Identification ODOT (Modified AASHTO) ~ USCS Classification LL | PL Pl
®| B-003-0-24 105 A-4a ~ SILTY, CLAYEY SAND(SC-SM) 18 [ 13 | 5
x| B-003-0-24 12.0 A-4a ~ SANDY SILTY CLAY(CL-ML) 19 13 6
A| B-003-0-24 13.5 A-4a ~ SANDY SILTY CLAY(CL-ML) 20 13 T
Specimen Identification [B]e14] D50 D30 D10 %G |%CS | %FS| %M  %C Cc | Cu
& B-003-0-24 10.5 6.06 0.089 0.016 20 15 17 30 18
@ B-003-0-24 12.0 5.784 0.045 0.011 17 11 15 37 20
A| B-003-0-24 13.5 3.114 0.033 0.008 14 9 15 a7 25
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GRAIN SIZE DISTRIBUTION
OHIO DEPARTMENT OF TRANSPORTION
OFFICE OF GEOTECHNICAL ENGINEERING
PROJECT _FAI-22-368 PID 115691
OGE NUMBER 601125 PROJECT TYPE STRUCTURE
U.5. SIEVE OPENING IM INCHES | .5, SIEVE NUMBERS | HYDROMETER
6 43 215 1238 3 4 B 8101416 20 30 40 50 B0 100140200
100 | - | | H | | 7 | I0f s
85 - FH :
: N T :
% : Ei o Ty :
: ] L T s
85 - s P :
: AR SN N e N
: ¥ N \‘\ a
# :' \ SNIIE 5
\ N\
70 - k :
85 - g :
T : : \ N
Fo R : b, 1 :
w H - 3
z =- RN
5 : : TN
- : i \ A
= B :
o : \ :
£ . : AN
u : : ’
g : : HERN <
Yo e ~
30 \ \ \\ b
: N i
25 . .
: T \
2 a N X
| [
15 :
10 e
& H .
B 5 :
a i :
+ D l .
'% 100 10 1 0.1 0.01 0.001
g GRAIN SIZE IN MILLIMETERS
[=)
3 COBBLES GRAVEL SaND SILT CLAY
% coarse | fine
2| Specimen |dentification 0ODOT (Modified AASHTO) ~ USCS Classification LL PL Pl
E ®| B-004-0-24 1.5 A-1-b ~ SILTY, CLAYEY SAND with GRAVEL(SC-SM) 27 21 6
a|ld| B-004-0-24 4.5 A-da ~ SILTY, CLAYEY SAND with GRAVEL(SC-SM) 25 19 6
; i | B-004-0-24 6.0 A-4a ~ SANDY SILTY CLAY(CL-ML) 25 19 6
E x| B-004-0-24 7.5 A-da ~ SILTY, CLAYEY SAND(SC-SM) 27 20 7
% @| B-004-0-24 9.0 A-d4a ~ SANDY LEAN CLAY(CL) 30 20 10
u Specimen |dentification D90 D50 D30 D10 %G |%CS | %FS| %M %C Cc | Cu
g ®| B-004-0-24 1.5 13.963 1.389 0.307 0.007 44 24 10 13 9 4.79 |388.73
3 x| B-004-0-24 4.5 11.728 0.11 0.019 21 13 20 30 16
W i| B-004-0-24 6.0 1.991 0.063 0.013 10 10 28 32 20
2 *| B-004-0-24 7.5 5.25 0.083 0.014 18 12 21 30 19
Zl@| B-004-0-24 9.0 | 1475 0.026 0.006 9 | 6 |20 | 37 28
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GRAIN SIZE DISTRIBUTION
OHIO DEPARTMENT OF TRANSPORTION
OFFICE OF GEOTECHNICAL ENGINEERING
PROJECT _FAI-22-3.68 PID _115691
OGE NUMBER _601125 PROJECT TYPE _STRUCTURE
LL5. SIEVE OFENING IN INCHES | LS. SIEVE NUMEERS | HYDROMETER
6 4 3 215 134 12 _3* 6 8101416 20 30 40 50 60 100140200
100 T TTTTTE T i T T T Mr
% _: : : = e :
0 : : : EaL 2 Sl
- . B - : !
e ; \\ |
: : : EN \\ :
80 : : : :
: : : : ]
75 : : : : 4
- : : : : \ N
: : : : S Y
- [ 3 2 : \\
= W
& e NN \
w
E 55 \ \
[ ‘\ 4 \
§ =
NAN
E 45 \E
w
E o IS
i »
a5 3
0 Al e
A
25
20
15
10
-
g D b o N : A
E 100 10 1 0.1 0.01 0001
g GRAIN SIZE IN MILLIMETERS
8
5 COBBLES GRAVEL SAND SILT CLAY
=] COArse | fine
E Specimen |dentification ODOT (Modified AASHTO) ~ USCS Classification LL | PL | PI
E ®| B-004-0-24 105 A-6a ~ LEAN CLAY with SAND(CL) 34 | 23 | 1
5|m| B-004-0-24  12.0 A-6a ~ LEAN CLAY with SAND(CL) 39 | 25 | 14
*|a| B-0D4-0-24 135 A-da ~ SANDY LEAN CLAY(CL) 29 | 19 | 10
8
g Specimen |dentification D80 D50 D30 D10 | %G |%CS|%FS| %M %C | Cc| Cu
C|e| B-004-024 105 | 0.274 0.016 2 | 3 |2 41 33
olm| B-004-0-24 120 | 0.332 0.011 6 | 2 [ 13| 41 38
E“ B-004-0-24 135 | 1.234 0.028 0.006 6 | 11 | 19 37 27
o
S
(L]
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Appendix G: Undisturbed Test Data Results

OHIO DEPARTMENT OF TRANSPORTION
OFFICE OF GEOTECHNICAL ENGINEERING

PROJECT _FAI-22-3.68

UNCONFINED COMPRESSION TEST
AASHTO T - 208

PID 115691

OGE NUMBER 601125

PROJECT TYPE STRUCTURE

SAMPLE IDENTIFICATION
BORING ID: _B-003-0-24

STATION: __NOT RECORDED

SAMPLE ID: _ST-9
DEPTH: 14.3 - 14.8 feet

3,500

3.000

2,500

2,000

STRESS {pef)

1,500

1,000

s00

| Qu=3,362psf at15% strain |

10 12 14 18 18

STRAIN (%)

SPECIMEN FAILURE SKETCHES OR PHOTOGRAPHS

FRONT VIEW

SIDE VIEW

COHDOT UNCONFINED COMPRESSION - OH DOT.GOT - 717124 15:29 - X\GINTEROJECTSE01125.6P)

SPECIMEN DETAILS
HEIGHT: 5.76 inches
DIAMETER: 2.88 inches
WET UNIT WT: 143.37 pcf
DRY UNIT WT: _127.99 pcf

TESTED BY: AW 52112024

CLASSIFICATION RESULTS

GRADATION (%)

GR Cs FES & CL
14 9 15 a7 25
ATTERBERG LIMITS MOISTURE
LL P Pl WG
20 13 7 14

ODOT CLASS: _A-4a HP (tsf). _3.00

DESCRIPTION: Stiff, Gray, SANDY SILT, Some Clay,
Little Gravel and Stone Fragments, Moist
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ONE-DIMENSIONAL CONSOLIDATION
OHIO DEPARTMENT OF TRANSPORTION AASHTOT - 216
OFFICE OF GEOTECHNICAL ENGINEERING (Page 1 of 2)
PROJECT FAI-22-3.68 PID 115691
OGE NUMBER 601125 PROJECT TYPE_STRUCTURE
SAMPLE IDENTIFICATION
BORING 1D: _B-003-0-24 SAMPLE ID: _ST-9
STATION: NOT RECORDED DEPTH: 14.9-15.1 feet
B250 &\ e, =0.297 2 J(
0.275 P, =2000 psf )‘ 1‘
0.270 24 I{
\.\ &
0.265 =
0.260 e & [ \
) :
4.255 <
S ¥ g 16 K
31250 3 e
[=) o
3.245 a /
- \ o 1.2
0.240 5 /
\Q ]
. o ¢
0.235 y \ E 08
0.230 S 8 /
0.220
0.215 ™ " 0 ‘ .
= 1,000 10,000 10 1,000 10,000 10
&N,"! VERTICAL STRESS (psf) WERTICAL STRESS (psf)
% SPECIMEN DETAILS TEST DETAILS
gl Initial Height, H, = 1.001 in . .
g Ring Disimiter [ 2 500 in METHOD OF TESTING: _"Method B
E Initial Volume, V, = 4.911 il'la CONDITION OF TEST: _"Natural Moisture Content”
o = 3
%| Initial (Total) Weight, W,,, = 0.410 Ib SPECIFIC GRAVITY: 267 (Assumed)
i DryWeight, W, = 0.365 Ib NOTES:
g Initial Water Content, WC, = 12.2 %
E[ Wet (Total) Unit Weight, ¥, = 144 16 pcf TESTED BY: AW 5/9/2024
5| Dry Unit Weight, v, = 128.48 pof CLASSIFICATION RESULTS
E Volume of Solids, VS = 3.786 iI"I! GRADATION (%)
ol Initial Saturation, S, = 109.6 % GR Ccs FS Sl CL
& Final Water Content, WC, = 10.0 % 4 9 1 37 25
o
£ Einal Wet Weight W, = 0.402 Ib ATTERBERG LIMITS MQISTURE
gl Ea R L PL Pl WG
g| Final Dry Unit Weight, y,, = 132.20 pcf 20 13 7 14
8 Final Saturation, S,= 1134 %
al ] : DOT : A4 HP (tsf): 00
2| Final Void Ratio, e, = 0.236 ODOTCLASS: _Ada  HP(isf): _3
§ Cc - 0.085 Cr = 0.041 DESCRIPTION: Stlff, Gra\,,r, SANDY S"._T, Snme Clay, :
% P.= _ 1714 psf OCR= 1.167 Little Gravel and Stone Fragments, Moist
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ONE-DIMENSIONAL CONSOLIDATION

OHIO DEPARTMENT OF TRANSPORTION AASHTOT - 216
OFFICE OF GEOTECHNICAL ENGINEERING (Page 2 of 2)
PROJECT FAI-22-3.68 PID 115691
OGE NUMBER 601125 PROJECT TYPE STRUCTURE
SAMPLE IDENTIFICATION
BORING ID: _B-003-0-24 SAMPLE ID: ST-8
STATION: _ NOT RECORDED DEPTH: 14.9 - 15.1 feet
1.008——] ]
—e—1 | |
T4
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Appendix H-1: Plan Subgrade Analyses

AR OHIO DEPARTMENT O1 Subgrade Analysis

=’ TRANSPORTATION %7 We/102

OHIO DEPARTMENT OF TRANSPORTATION

OFFICE OF GEOTECHNICAL ENGINEERING

PLAN SUBGRADES
Geotechnical Design Manual Section 600

Instructions: Enter data in the shaded cells only.

(Enter state route number, project description,county, consultant's name,
prepared by name, and date prepared. This information will be transferred
to all other sheets. The date prepared must be entered in the appropriate
cell on this sheet to remove these instructions prior to printing.)

<FAI US 22 03.68>
<115691>
<Replacement of the existing structure with new structure on US 22 109 over Clear
Creek in Fairfield County; in addition to necessary related work. >

<0ODOT OGE>
Prepared By:  <Amal Mahi>
Date prepared:  <04/02/2025>
ODOT OGE
1980 W Broad Street
Columbus, OH 43223

614-387-2379
AMAL.MOHI@DOT.OHIO.GOV

NO. OF BORINGS: 2
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Subgrade Analysis

EPARTMENT OF

. OHIO |
| e TRANSPORTATION

Proposed
Boring Subgrade
Baring 10 Allgnment Station Offset Drill Rig El: EL
1 |B-001-0-25 U522 1244500 0 L CME 75 TRUCK a9 BA9.3 8B8.0 |
2 |B-005-0-25 U5, 22 01+500 0 LL CME 75 TRUCK a9 B9E.5 8912 |

N OHIO DEPARTMENT OF Subgrade Analysis
TRANSPORTATION

LRT 11/6/2024

Boring | Sample s:m:: s‘:f;:'! ps“;::ht'ld i Physical Characteristics Maisture | ohioboT | Sulfate Problem Fay :z’ E":o':p‘“‘ Recommendation
I ki Shctration P Content em [Enter depth in
From| To | From| To [ Mo | Mo w e e | ssin | wciay | 200 | M. | Mo | class| @ ] tepm) r— l inchs)
e
T B | 551 Bi5]320]02] 70 7 0750 28] 150 13] 3L | 28 | 55 17| 12 | Aes] & HP & Mic 18"
voro| 52 fao]és] 73z ® D7s)as| 25|20 28 | a7 | & | 2| 22 |Ars| = TP 8 Ve
5 [553 fasfeo| 3z a7 & E EHEE B EE E B
sse Jsofs]ar)ea] s | 6 Joss 2| 16 |ass] 18
7 B | s51 Ji5]30] 02 ] L7018 375038 20] 18] 27 ]| 58 | 95 ] 20| 16 ) Aeo] it Mc
pos0 | ss2 Psolas| iz ]2l 2 ssla] el an | s [ e Das] 14 [as] w0
s | ss3 fas]|eo| a2 ar ] 2 azsfas s a5 | 2 | oo [us] 10 |aa] s
554 Joo| 75| a7 | ez g 30 | 10 [es 2| 10 |aaa] s
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Subgrade Analysis

| 9 Tu\.mwmu,\lmx ’ J/E/2024

PID: <115691>

County-Route-Section: <FAI US 22 03.68>
No. of Borings: 2

Geotechnical Consultant: <0DOT OGE=>
Prepared By: <Amal Mohi>
Date prepared: <04/02/2025>

" o " Excavate and Replace
Chemical Stabilization Options ey p
Stabilization Options
Global Geotextile
320 Rubblize & Roll Option i
pt Average(N6OL): 12" Design 6
206 Cement Stabilization Option Average(HP): 0" CBR
Global Geogrid
Li Stabilizati N
me Stabilization [+] Average(N6OL): o
206 Depth 12" Average(HP): 0"
% Samples within 3 feet of subgrade Excavate and Replace
. % Proposed Subgrade Surface
Ng< 5 0% HP = 0.5 0% at Surface
Mg< 12 25% D5<HPS1 25%
- Average o" Unstable & Unsuitable 75%
12 5 Ngg< 15 0% 1<HPs2 0%
Ngp 2 20 13% HP>2 25% N
Maximum 0" Unstahle 75%
M+ 38%
Rock 0%
Minimum 0" Unsuitable (Soil & Rock) 0%
Unsuitable Sail 0%
Nea Neoy HP LL PL Pl Silt Clay P 200 M, Maer Gl
Average 15 12 2.56 32 18 14 35 37 72 20 14 9
Maximum 30 19 4.50 45 25 20 39 58 95 32 22 16
Minimum 3 6 0.75 25 15 10 31 25 56 12 10 4

Classification Counts by Sample
[P s} uETEH UCE Rock A-la A-lb A24 A2S5 A-26 A2 A3 Ada Ada Adb AS

Count [ o u_' ] 0 0 L] 0 [} ] (1] 3 a ol z 2 i 1 i ] B
Percent | a% o | om | 0w 0% ox | o '_ o ) oow | s Joaes | s | o | oase | oosx | om ] oo |ow | ] 100%
% Rock | Granular | Cohesive | o% | 0% 384 B3N 100%
Surface ClassCount | o [ o | o | o 0 0 MO EEEREEE D N EREEE O ER 4
Surface Class Percent | o | o | o | o= ;) o% | oom [Hes] om | ox | oom oS o] sos | s o] asw Vo | oa 100%
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@R OHIO DEPARTMENT O} Subgrade Analysis
=/ TRANSPORTATION T =
UU.J
- Fig. 600-1 — Subgrade Stabilization
48"+
36"

1 111

\
\‘ \ with geotextile
24“ “ - 1 .

LY
with geogrid \‘

E xcavation Depth, inches

~ i
\‘ |
~
-~
~
‘-
i

| Y |

12" |
= Depth of chemical stabilization
e 1‘" | ul
0- | ! I
HP (tsf) 0 0.25 0.5 1.0 1.5 2.0
I ] 'I ] I T 1 T : I ] I : I T 1 :
N60 {blowsfftp 2 4 6 8 10 12 15
Rut Depth from Proof Roller 9" 6" 4" 3 r 3
OVERRIDE TABL
Calculated Average New Values Check to Override Average HP ==
2.56 O He Average Nsm
12.50 [ neoL
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Appendix H-2: Pile Nominal Resistance versus Embedment Depth Graphs

Rear Abutment (No Scour) 18" OEP - C-002-2-24

880
— — - DRIVEN CAPACITY (KIP)
870 ULTIMATE CAPACITY (KIP) |,
Scour Elevation
UBV
o 860 Tip Elevation 20
g
~ 850 30
c
o
T 840 40 =
> [}
= L
» 830 50 =
g a
£ 820 60 &
]
al
E 810 70
]
& 800 80
790 90
780 100
0 100 200 300 400 500 600 700 800 900
Nominal Resistance (kips)
Rear Abutment (Scour) 18" OEP - C-002-2-24
872.53 0
—— ULTIMATE CAPACITY (KIP)
862.53 —uBv 10
Tip Elevation
%‘ 852.53 20
<
c 842.53 30
Q
L
© 832.53 40 T
(5}
< O
u e
— 822.53 50 ~
c =)
(5} Q
£ 812.53 60 &
[}
0
uEJ 802.53 70
g
& 792.53 80
782.53 90
772.53 100
0 100 200 300 400 500 600 700 800 900

Nominal Resistance (kips)
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—_

Pile Embedment Elevation (feet

—_

(feet

Pile Embedment Elevation

Pier 1 (No Scour) 18" OEP - C-002-2-24

879.6 0
— — = DRIVEN CAPACITY (KIP)

869.6 ULTIMATE CAPACITY (KIP) 10
Scour Elevation

859.6 —uBv 20
Tip Elevation

849.6 30

839.6 40

829.6 50

819.6 60

809.6 70

799.6 80

789.6 90

779.6 - 100

0 100 200 300 400 500 600 700 800 900
Nominal Resistance (kips)
Pier 1 (Scour) 18" OEP - C-002-2-24
868.24 0
= ULTIMATE CAPACITY (KIP)

858.24 —UBvV 10
Tip Elevation

848.24 20

838.24 30

828.24 40

818.24 50

808.24 60

798.24 70

788.24 80

778.24 90

768.24 100

0 100 200 300 400 500 600 700 800 900

Nominal Resistance (kips)

Depth (feet)

Depth (feet)
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—_

Pile Embedment Elevation (feet

—_

Pile Embedment Elevation (feet

Pier 2 (No Scour) 18" OEP - C-004-1-24

880.4 0
— — - DRIVEN CAPACITY (KIP)
ULTIMATE CAPACITY (KIP)
870.4 Scour Elevation 10
UBV
860.4 Tip Elevation 20
850.4 30
840.4 40
830.4 50
820.4 60
810.4 70
800.4 80
790.4 90
780.4 100
0 100 200 300 400 500 600 700 800 900
Nominal Resistance (kips)
Pier 1 (Scour) 18" OEP - C-004-1-24
869.04 0
= ULTIMATE CAPACITY (KIP)
859.04 —uBv 10
Tip Elevation
849.04 20
839.04 30
829.04 40
819.04 50
809.04 60
799.04 70
789.04 80
779.04 90
769.04 100
0 100 200 300 400 500 600 700 800 900

Nominal Resistance (kips)

Depth (feet)

Depth (feet)
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t)

Pile Embedment Elevation (fee

—_

(feet

Pile Embedment Elevation

Forwardar Abutment (No Scour) 18" OEP - C-004-1-24

880
\ — — - DRIVEN CAPACITY (KIP)
870 ULTIMATE CAPACITY (KIP) 1 19
Scour Elevation
uBv
860 Tip Elevation 20
850 30
840 40
830 50
820 60
810 70
800 80
790 90
780 100
0 100 200 300 400 500 600 700 800 900
Nominal Resistance (kips)
Forward Abutment (Scour) 18" OEP - C-004-1-24
872.53 0
——ULTIMATE CAPACITY (KIP)
862.53 —UBV 10
Tip Elevation
852.53 20
842.53 30
832.53 40
822.53 50
812.53 60
802.53 70
792.53 80
782.53 90
772.53 100
0 100 200 300 400 500 600 700 800 900

Nominal Resistance (kips)

Depth (feet)

Depth (feet)
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Appendix H-3: GRLWEAP Drivability Analyses

OHIO DEPARTMENT OF TRANSPORTATION 8/11/2025
Rear Abutment (C-002-2-24) GRLWEAP 14.1.20.1
—»_ G/L= 0.571/1.000 _y— G/L= 0.571/1.00 —»_ GI/L= 0.571/1.00p
Rut (kips) Mx T-Str. (ksi) ENTHRU (kip-ft)

[]U 200 400 600 800 1000000 008 016 024 032 040 0 10 20 30 40 50

_____

Depth (ft)

-

54
B0 ; : i ; i i : o]
0 25 50 75 100 125 O T4 21 28 3 0 2 4 6 g 10
Blow Count (bl/ft) MWx C-5tr. (ksi) Stroke (ft)
—i— 5/L= 0.571/1.000 —a— G/L= 0.571/1.001 —a— G/L=0.571/1.00

i
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OHIO DEPARTMENT OF TRANSPORTATION 81112025
Rear Abutment (C-002-2-24) GRLWEAP 14.1.20.1
Gain/Loss 1 at Shaft and Toe 0.571/1.000
Depth  Rut  Rshaft  Rtoe  BlowCt MxCSt. MxT-St.  Stoke ENTHRU  Hammer
ft buft ksi ksi ft

Kps  kips  kips Kip-ft =
05 20 02 18 00 0.00 0.00 0.00 00 200-8
10 36 04 32 00 0.00 0.00 0.00 0.0 200-8
15 52 06 45 00 0.00 0.00 0.00 00 200-8
20 68 09 59 00 0.00 0.00 0.00 00 200-8 -
25 104 12 92 00 0.00 0.00 0.00 0.0 200-8
30 143 18 125 00 0.00 0.00 0.00 00 200-8
35 184 27 158 00 0.00 0.00 0.00 00 200-8
40 28 38 191 00 0.00 0.00 0.00 0.0 200-8
45 293 50 243 00 0.00 0.00 0.00 00 200-8
50 38 64 205 00 0.00 0.00 0.00 00 200-8
55 424 78 346 00 0.00 0.00 0.00 0.0 200-8
60 490 92 398 00 0.00 0.00 0.00 00 200-8
65 558 106 452 00 0.00 0.00 0.00 00 200-8
70 626 121 506 00 0.00 0.00 0.00 0.0 200-8
75 695 135 559 00 0.00 0.00 0.00 00 2008
80 764 151 613 00 0.00 0.00 0.00 00 200-8
85 837 166 67.1 00 0.00 0.00 0.00 0.0 200-8
90 911 182 729 00 0.00 0.00 0.00 00 2008
95 985 198 787 00 0.00 0.00 0.00 00 200-8
100 1059 214 845 00 000 0.00 0.00 00 200-8
105 1109 230 879 00 0.00 0.00 0.00 00 2008
M0 159 247 912 00 0.00 0.00 0.00 00 200-8
M5 1210 264 946 00 000 000 0.00 00 2008
120 1260 281 979 0.0 0.00 0.00 0.00 00 200-S
125 1318 208 1020 00 0.00 0.00 0.00 00 200-8
130 1376 316 1061 00 000 0.00 0.00 00 200-8
135 1434 333 1101 00 0.00 0.00 0.00 00 200-s
140 1493 34 1142 00 0.00 0.00 0.00 00 200-8
145 1596 369 1227 00 000 0.00 0.00 00 200-8
15.0 1702 39.0 1312 00 0.00 0.00 0.00 0.0 200-S
155 1811 413 1307 00 0.00 0.00 0.00 00 200-8
160 1921 438 1483 76 1342 02 299 98 200-8
165 2070 464 160.6 82 1368 023 31 383 200-8
170 2222 493 1729 88 1396 024 33 77 200-8
175 2376 524 1853 96 1418 025 33 366 200-8
18.0 2532 558 1976 103 14.67 028 348 342 200-8
185 2584 500 1994 105 1484 027 350 35 200-8
190 2633 624 2009 107 1498 028 354 30 200-8
195 2682 658 2023 1.0 15.14 028 358 327 200-8
200 2731 693 2038 112 1527 028 363 24 200-8
205 2748 726 2022 13 1534 027 364 20 200-8
210 2763 759 2004 1.4 15.39 027 365 320 200-8
215 2777 790 1987 114 15.44 028 368 321 200-8
20 2789 819 1970 115 15.49 027 369 38 200-8
25 2737 847 189.0 13 15.37 025 364 320 200-8
220 2684 876 1808 111 1523 023 361 24 200-8
285 2631 904 1727 109 15.11 021 356 27 200-8
240 2579 933 1645 106 1497 0.19 353 330 200-8
245 2496 961 1534 104 1476 015 346 37 200-8
250 2409 986 1423 100 1451 013 341 360 200-8
255 2319 1009 1311 96 14.39 0.10 334 364 200-8
260 2228 1028 1200 93 1420 007 327 369 2008
265 2178 1047 1131 20 1414 006 35 370 200-8
270 2127 1065 106.2 88 14.09 0.05 320 375 200-8
275 2077 1084 993 85 14.06 004 317 381 200-8
280 2038 1103 935 84 1401 003 313 382 200-8
285 2899 1123 1276 100 14.60 006 340 %7 200-8
200 2759 1142 1617 116 15.49 0.10 368 317 2008
205 3120 1161 1959 131 1639 017 398 270 200-8
300 3476 1181 2205 150 1824 020 425 297 200-8
305 3647 1204 2443 162 19.92 021 435 309 200-S
310 3825 1234 2592 174 2182 032 444 37 200-8
315 4014 1274 2740 187 2420 034 454 A1 200-8
320 4204 1316 2888 203 2529 0.38 464 343 200-8
25 405 1367 3038 222 2610 038 475 350 200-8
330 4606 1419 3188 246 27.03 038 489 %4 200-8
35 4809 1472 3337 266 27.80 035 5.00 362 200-8
340 5013 1527 3487 283 2842 034 507 371 200-8
345 5186 1581 3605 299 2885 024 513 75 200-8
350 5348 1635 373 306 2920 0.12 517 380 200-8
35 5511 1690 3821 316 2951 0.00 520 87 200-8
360 5675 1746 3029 328 2973 0.00 52 87 200-8
365 567.6 180.0 3875 327 2975 0.00 524 387 200-8
370 5635 1849 3786 325 2962 0.00 522 382 200-8
375 5586 1890 3697 322 2951 0.00 520 379 200-8
380 553.1 1923 360.8 318 29.39 0.00 519 376 200-8
385 5041 1953 3087 289 2853 024 507 370 200-8
390 4495 1985 2510 241 2680 029 484 49 200-8
395 3950 2017 1933 187 2454 024 452 343 200-8
400 3406 2050 1356 151 2004 02 42 305 200-8
405 3831 2083 1448 157 2176 020 429 25 200-8
40 3691 2115 1576 170 272 020 439 23 200-8
4915 3850 2146 1704 182 2397 020 447 330 200-8
420 4016 2178 1837 195 25.02 020 457 42 200-8
425 4702 213 2488 269 27.86 02 496 %8 200-8
430 5393 2254 3140 320 2898 0.00 512 372 200-8
435 6090 2209 3791 378 3027 0.00 528 397 200-8
440 6755 2347 4408 455 3112 0.00 540 415 200-8
45 6995 206 4599 490 3139 005 544 419 200-8
450 7237 2447 479.0 53.0 31.64 0.15 549 21 200-8
455 7481 2500 4981 575 31.90 025 554 4238 200-8
460 7720 2555 5165 628 3207 031 558 431 200-8
465 7914 261.1 5303 68.3 3217 027 562 433 200-8
470 8108 2666 5441 e 32.66 0.19 5.66 445 200-S
475 8300 2720 5580 769 3289 016 570 452 200-8
480 8481 2773 5708 834 327 015 573 454 200-8
485 8624 2828 579.6 89.3 3395 0.15 575 457 200-8
490 8766 2882 5884 972 3451 015 576 4556 2008
495 8910 2039 5972 1049 3491 014 577 460 200-8
500 8860 2994 5866 1044 475 012 575 459 2008
505 8257 3042 5215 86.6 3268 0.05 563 434 200-8
510 7646 3083 4564 696 3208 004 549 422 200-8
515 7030 37 3912 574 3151 004 536 405 200-8
520 6432 3147 3285 474 30.87 0.00 523 391 200-8
525 5883 3177 2707 398 30.36 0.00 514 380 200-8
530 5335 307 2128 342 2045 0.00 503 368 200-8
535 4786 337 1550 287 853 0.00 488 44 200-8
540 4236 3265 971 233 27.10 0.00 470 333 200-8
545 4109 3293 816 219 2674 0.00 462 35 200-8
550 4138 321 816 224 2678 0.00 464 30 200-8
555 4168 335.1 816 23 27.32 0.00 465 344 200-8
560 4199 3383 816 226 27.39 0.00 465 340 2008
565 4280 3413 816 232 2732 0.00 466 35 200-8
570 4260 3443 816 229 2776 0.00 466 A3 200-8
575 4290 3473 8186 231 2793 0.00 466 346 200-8

Total driving time: 24 minutes: Total Number of Blows: 1240 (starting at penetration 1.6 ft)
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OHIO DEPARTMENT OF TRANSPORTATION 8/11/2025
Forward Abutment (C-004-1-24) GRLWEAP 14.1.20.1
—»_ G/L= 0.571/1.000 _y— G/L= 0.571/1.00 —»_ GI/L= 0.571/1.00p
Rut (kips) Mx T-Str. (ksi) ENTHRU (kip-ft)

0 200 400 600 800 100000 01 02 03 04 05 0 10 20 30 40 350

Depth (ft)

o

fi i,

0 12 24 36 48 60 O T4 21 28 35 00 2 4 G g 10

Blow Count (bl/ft) MWx C-5tr. (ksi) Stroke (ft)
—i— 5/L= 0.571/1.000 —a— G/L= 0.571/1.001 —a— G/L=0.571/1.00

i
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OHIO DEPARTMENT OF TRANSPORTATION 81112025
Forward Abutment (C-004-1-24) GRLWEAP 14.1.20.1
Gain/Loss 1 at Shaft and Toe 0.571/1.000
Depth  Rut  Rshaft  Rtoe  BlowCt MxCSt. MxT-St.  Stoke ENTHRU  Hammer
ft buft ksi ksi ft

kps  kips  kips Kip-ft =
05 32 04 28 00 0.00 0.00 0.00 00 200-8
10 54 09 45 00 0.00 0.00 0.00 0.0 200-8
15 76 13 63 00 0.00 0.00 0.00 00 200-8
20 98 18 81 00 0.00 0.00 0.00 00 200-8 -
25 124 23 101 00 0.00 0.00 0.00 0.0 200-8
30 150 28 122 00 0.00 0.00 0.00 00 200-8
35 176 33 143 00 0.00 0.00 0.00 00 200-8
40 203 39 164 00 0.00 0.00 0.00 0.0 200-8
45 240 45 195 00 0.00 0.00 0.00 00 200-8
50 278 51 26 00 0.00 0.00 0.00 00 200-8
55 316 58 257 00 0.00 0.00 0.00 0.0 200-8
60 35 66 289 00 0.00 0.00 0.00 00 200-8
65 400 74 325 00 0.00 0.00 0.00 00 200-8
70 445 83 362 00 0.00 0.00 0.00 0.0 200-8
75 491 92 308 00 0.00 0.00 0.00 00 2008
80 87 102 435 00 0.00 0.00 0.00 00 200-8
85 59.0 13 a7 00 0.00 0.00 0.00 0.0 200-8
90 643 124 519 00 0.00 0.00 0.00 00 2008
95 68 137 561 00 0.00 0.00 0.00 00 200-8
100 753 150 603 00 000 0.00 0.00 00 200-8
105 813 164 649 00 0.00 0.00 0.00 00 2008
M0 874 179 695 00 0.00 0.00 0.00 00 200-8
M5 935 195 740 00 000 000 0.00 00 2008
120 998 212 786 0.0 0.00 0.00 0.00 00 200-S
125 1084 230 854 00 0.00 0.00 0.00 00 200-8
130 173 251 922 00 000 0.00 0.00 00 200-8
135 1264 274 99.0 00 0.00 0.00 0.00 00 200-s
140 1356 298 1058 00 0.00 0.00 0.00 00 200-8
145 473 32 151 00 000 0.00 0.00 00 200-8
15.0 159.1 348 1245 00 0.00 0.00 0.00 0.0 200-S
155 1708 369 1339 00 0.00 0.00 0.00 00 200-8
160 1825 392 1433 00 0.00 0.00 0.00 00 200-8
165 1923 “n7 1506 75 1343 029 299 400 200-8
170 2021 442 1579 80 1353 029 306 388 200-8
175 2120 467 1652 83 1367 030 314 35 200-8
18.0 2218 492 1725 87 1383 032 321 382 200-8
185 2289 517 1722 87 1391 033 32 83 200-8
190 2259 542 1717 88 1395 034 3 80 200-8
195 2279 567 1712 89 1399 034 323 380 200-8
200 2300 593 1707 89 1399 034 324 379 200-8
205 2202 620 1672 89 14.00 034 3 80 200-8
210 2282 648 163.6 88 1396 034 322 379 200-8
215 272 672 1600 87 1397 034 321 381 200-8
20 262 67 1565 87 1392 034 320 31 200-8
25 2251 723 1529 86 1391 0.35 318 382 200-8
20 241 748 1493 85 1390 034 317 82 200-8
285 230 773 1457 85 1387 033 316 382 200-8
240 2218 797 1421 84 1387 034 315 385 200-8
245 2235 820 1415 85 1390 034 316 384 200-8
260 253 843 1410 85 1394 035 316 382 200-8
255 2271 865 1405 86 1399 0.35 317 381 200-8
260 2289 89 1400 86 14.04 035 318 381 2008
265 2313 913 1400 87 14.10 035 319 381 200-8
270 2338 937 1400 88 14.16 035 320 378 200-8
275 2361 961 1400 89 1420 036 321 377 200-8
280 2385 985 1400 20 1424 036 3 376 200-8
285 2408 1008 1400 20 1431 037 325 76 200-8
200 2432 1032 1400 91 1434 037 326 373 2008
205 2457 1057 1400 92 1441 037 327 374 200-8
300 2484 1082 1402 93 14.44 036 3% a1 200-8
305 2570 1107 1464 96 1451 037 334 358 200-S
310 2657 1131 1526 99 1457 039 340 48 200-8
315 27143 1156 1587 103 14.68 040 347 43 200-8
320 2829 1180 1649 106 1493 041 352 338 200-8
25 2000 1208 1692 110 15.11 035 357 34 200-8
30 2076 1241 1735 113 1520 029 361 22 200-8
35 305.7 1279 1777 "7 15.59 025 366 330 200-8
340 3141 1321 1820 122 15.99 021 an 27 200-8
35 3209 1366 1933 129 1644 02 38 25 200-8
350 3478 141.0 2087 139 16.87 022 396 281 200-8
355 3657 1455 2202 149 1724 023 410 2656 200-8
360 3837 1500 2336 154 1857 019 419 34 200-8
365 3996 1545 2451 187 19.10 020 428 328 200-8
370 4151 1589 2562 178 19.92 021 43 35 200-8
375 4306 1634 2672 186 2151 018 440 %6 200-8
380 4460 167.7 2783 198 2230 0.18 447 358 200-8
385 4579 1719 2860 209 282 016 454 356 200-8
390 4690 1757 2033 217 2354 015 459 361 200-8
395 4797 1791 300.6 25 2415 0.15 466 362 200-8
400 4898 1819 3079 233 2473 015 4n 364 200-8
405 4450 1844 2606 191 2306 02 448 366 200-8
410 3971 1867 2104 160 18.90 024 4 319 200-8
4915 3490 1889 160.1 132 15.88 033 392 274 200-8
420 3020 1911 1108 110 1484 030 353 27 200-8
425 345 1933 1611 135 1595 031 398 270 200-8
430 4070 1956 2114 167 19.73 020 427 331 200-8
435 4594 1977 2617 209 2319 016 454 351 200-8
440 5093 1999 3094 252 25.08 005 479 73 200-8
45 5275 2023 3561 270 2574 0.00 488 75 200-8
450 546.3 2055 3408 287 26.65 0.00 494 383 200-8
455 5659 2093 3565 306 27.39 0.00 501 391 200-8
460 5861 2140 3722 327 27.94 0.00 507 296 200-8
465 606.1 2189 387.3 352 2823 0.00 511 396 200-8
470 626.1 2237 4023 37 2878 0.10 517 401 200-S
475 6461 2286 4174 403 2919 0.00 524 404 200-8
480 6653 2335 4317 429 2969 0.00 530 a1 200-8
485 6813 2384 4429 456 2997 0.00 534 @3 200-8
490 6974 2433 4541 485 3025 0.00 539 414 2008
495 7135 2483 4653 515 3055 0.00 541 420 200-8
500 7277 2531 4746 539 073 0.00 545 420 2008
505 7363 2517 4786 558 30.84 0.00 548 423 200-8
510 7445 2619 4826 575 3095 0.00 547 425 200-8
515 7523 2656 4867 596 30.99 0.00 548 424 200-8
520 7319 269.0 4629 558 30.85 0.00 544 420 200-8
525 6540 2722 3818 437 2975 0.00 525 399 200-8
530 5759 2752 3007 342 2802 0.00 503 72 200-8
535 4977 2781 2196 256 2629 0.00 474 366 200-8
540 4194 2809 1385 185 2256 0.04 434 338 200-8
545 3917 2836 1081 164 2028 004 421 26 200-8
550 3826 2863 963 158 19.90 003 417 27 200-8
555 3736 2891 845 15.2 19.08 0.01 411 321 200-8
560 3645 2918 727 145 1892 0.00 407 29 2008
565 3648 2046 703 145 19.01 0.00 407 26 200-8
570 376 2073 703 147 19.80 0.00 408 23 200-8
575 3705 3003 703 151 19.17 0.00 4.10 318 200-8

Total driving time: 15 minutes; Total Number of Blows: 804 (starting at penetration 1.6 ft)
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Appendix H-4: Buckling Analyses using 12- and 16-inch piles

Substructure Factored Axial Load Factored Structural Resistance
Unit (kip/pile) (kip/pile) CDR
Rear Abutment 162.43 356.25 2.19
Pier 1 188.00 475.77 2.53
Pier 2 187.50 475.77 2.54
Forward 254.24 356.25 1.40
Abutment

Structural Resistance of the 12-in and 16-in CIP Driven Pile Axial Compressive Resistance per AASHTO LRFD 6.9.2.1

P. = ¢, B, , B. = 356.25 kips at the rear and forward abutments and 475.77 Kips at Piers 1 and 2 (6.9.2.1-1)

ForAs<2.25:

Pn =0.66*F. As (kip), Pn = 593.75 kips at the rear and forward abutments and 792.95 at Piers 1 and 2 (6.9.5.1-1)

A = (K¢/rsm)? (Fe/Ee), 1.14 at the rear and forward abutments and 0.994 at Piers 1 and 2 (6.9.5.1-3)

Fe = Fy + C1 Fy(Ar/As) + Cz fc(Ac/As), 69.68 ksi at the rear and forward abutments and 96.86 ksi at Piers 1 and 2

(6.9.5.1-4)

Ee=E [1+ (C3/n)(Ac/As)], 39567.74 ksi at the rear and forward abutments and 51209.78 ksi at Piers 1 and 2 (6.9.5.1-5)

where:

Assumed pile wall thickness = 0.375” at the rear and forward abutments and 0.250” at Piers 1 and 2.

A = normalized column slenderness factor

Fe = modified yield stress (ksi)

Ee = modified modulus of elasticity (ksi)

Pr = factored axial resistance of components in compression

Pn = nominal compressive resistance as specified in Articles 6.9.5 (kip)

E = modulus of elasticity of steel (ksi), 29000 ksi

Ay = gross cross-sectional area of the member (in2), 113.10 in? at rear and forward abutments and 201.06 in2 at Piers 1
and 2.

Ac = cross-sectional area of Concrete (in2), 99.40 in? at rear and forward abutments and 188.69 in2 at Piers 1 and 2.

As = cross-sectional area of Steel Pipe (in?), 13.70 in2 at rear and forward abutments and 12.37 inZ at Piers 1 and 2.

K = effective length factor in the plane of buckling determined as specified in Article 4.6.2.5 (unitless), 1.2.

¢=unbraced length in the plane of buckling (in), 240 in (20 ft) at rear and forward abutments and 288 in (24 ft) at Piers
1and 2.

rs = radius of gyration about the axis normal to the plane of buckling (in), 3.60 in at rear and forward abutments and
4.80 in at Piers 1 and 2.

f'c = Concrete Compressive Strength, 4.0 ksi

Ec = Concrete Elastic Modulus, 3640 ksi

n = E/Ec = Concrete Modular Ratio, 7.967

C1 = Composite Column Constant 1, 1.00 for filled tubes (Table 6.9.5.1-1)

C2 = Composite Column Constant 2, 0.85 for filled tubes (Table 6.9.5.1-1)

C3 = Composite Column Constant 3, 0.40 for filled tubes (Table 6.9.5.1-1)

¢. = Compression Resistance Factor, 0.60 for pipe piles (6.5.4.2)
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