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EXECUTIVE SUMMARY

The project, designated as HIG-73-21.11, involves the replacement of an existing three-
span bridge with a single-span, prestressed concrete I-beam bridge, with composite
reinforced concrete deck on semi-integral abutments on drilled shafts.

Two test borings (Type E1) were performed for this project. Beneath the surface cover,
the test borings encountered soils described as A-1-b, A-2-6, A-4a, A-4b, A-6a, A-6b, or
A-7-6 extending down to the top of rock. Upon achieving auger refusal, borings B-001-0-
25 and B-002-0-25 were cored to an additional depth of 17 feet and 24 feet, respectively.
The recovered rock from coring operations was described as shale or limestone.

Groundwater was encountered in boring B-001-0-25 at a depth of 11.5 feet below
existing grade which corresponds to an elevation of 798.1 feet.

Based upon the soil and rock information obtained from the test borings, it is CTL’s
opinion that the proposed bridge can be supported onto drilled shafts socketed into the
underlying bedrock. Please refer to Paragraph VI. Analyses and Recommendations for
additional details.

INTRODUCTION

The project involves the replacement of the existing State Route 73 (HIG-73-21.11)
bridge over the Ohio Brush Creek in Jackson Township, Highland County, Ohio. It is
understood that the existing three-span, continuous concrete slab bridge (Structure File
Number 3601749) will be replaced with a single-span, prestressed concrete I-beam
bridge, with composite reinforced concrete deck on semi-integral abutments on drilled
shafts.

This is a Final Structure Foundation Exploration Report.

GEOLOGY AND OBSERVATIONS OF THE PROJECT
A. Geology

According to the Ohio Department of Natural Resources (ODNR) Physiographic
Regions of Ohio Map (1998), the project site is located within the Illinoian Till Plain
physiographic region. This physiographic region is described hilltops of high-lime
Illinoian-age till with loess cap; slopes of bedrock- and till-derived colluvium
underlain by Ordovician- and Silurian-age bedrock. Geologic mapping (Surficial
Geology of the Ohio Portions of the Hillsboro 30 x 60 Minute Quadrangle, ODNR
Division of Geological Survey, 2016) indicates that the overburden soils are mapped
to consist of Holocene-age alluvium underlain by Illinoian-age sand and gravel.

According to the mapping of bedrock geology in the area, (Preliminary Bedrock
Geology of the Belfast, Ohio, Quadrangle, ODNR Division of Geological Survey,
1994), the surficial soil deposits on the site are underlain by two sedimentary bedrock
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formations identified as the Silurian-age Dayton Limestone, Noland Formation and
Brassfield Undivided, and the Ordovician-age Drakes Formation and Waynesville
Formation Undivided.

According to the mapping of karst features (Karst Interactive Map, ODNR Division of
Geological Survey, date accessed April 1, 2025), there are no mapped karst features
in the general vicinity of the project area. Additionally, karst features were not
observed at the ground surface during our field exploration. However, it should be
noted that there is are significant amounts of field verified karst features within half a
mile of the project site, specifically about 1,400 feet to the southwest.

According to the mapping of historic and active mines (Mines of Ohio, ODNR
Division of Mineral Resources, date accessed April 1, 2025), there are no documented
mines in the general vicinity of the project area.

B. Observations

The existing State Route 73 Bridge (SFN 3601749) is a 2-lane, three-span bridge. It is
located approximately 1,700 feet southeast of the intersection of State Route 73 and
State Route 785. The existing bridge was constructed in 1955 and has a total length of
approximately 138 feet with a width of approximately 32 feet. Field reconnaissance
was completed by CTL personnel on July 5, 2024, and on February 13, 2025.

State Route 73 is a two-lane, bi-directional road that runs generally northwest to
southeast, and the Ohio Brush Creek generally flows southwest to northeast beneath
State Route 73. The topography in the surrounding area consists of rolling terrain,
relatively flat to moderately sloping, while the ground surface immediately adjacent
to the creek slopes steeply downward along the banks. The area along the creek is
covered by vegetation consisting of weeds, small brush and trees. The surrounding
land usage consists of rural residential, agricultural, and wooded.

At the time of the site reconnaissance, the roadway asphalt pavement surface was
observed to have minor cracking with some vertical deformations. Deterioration of
the existing bridge deck was observed, which included exposed steel rebar. Erosion
along the southern edge (forward abutment) of the creek to the east and west of the
bridge was observed. Additionally, at the forward abutment, exposed bedrock was
observed at the ground surface and consisted of weathered brown and gray shale.

According to ODOT TIMS, no historic soil test borings were performed for this
bridge. However, historic core drive rod soundings records were available. According
to the drive rod soundings, the top of rock was encountered between elevations 795.1
to 808.1 feet (corrected to the datum shift from NGVD 29 to NAVD 88). It is our
opinion that these historic core drive rod soundings are not useful for this project, and
should not replace the project borings. Therefore, the information for the core drive
rod soundings were not shown on the soil profile sheets.
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IV. SUBSURFACE EXPLORATION

A total of two (2) soil test borings (identified in Table 1) were drilled for this project.
Each of the test borings were drilled within the existing roadway pavement near the
existing abutments. A summary of approximate test boring locations, ground surface
elevations and coordinates along with the depths are presented in Table 1.

Table 1. Boring Locations, Depths, Elevations, and Coordinates

: . Ground Surface | Latitude | Longitude | Borehole
Boring No. | Station & Offset Elevation (feet) ) ©) Depth (feet)
B-001-0-25 | 1112+41, 6’ RT. 809.6 39.059346 | -83.529358 30.0
B-002-0-25 | 1113+95, 8’ LT. 812.9 39.059076 | -83.528948 30.7

Ground surface elevations, Northings, Eastings, latitude, longitude, Station, and Offset
information were provided by personnel from BG Engineering, LLC.

The test borings were drilled by CTL on March 3, 2025 and March 5, 2025, utilizing 3-%
inch inside diameter hollow-stem augers powered by track-mounted rotary drill rigs.
Split-barrel (spoon) samples and Standard Penetration Tests (SPTs) were performed in
the test borings using a 140-pound automatic hammer falling 30 inches to drive 2-inch
O.D. split barrel samplers for 18 inches. The automatic hammers were calibrated on
November 4, 2022 and November 8, 2024 and had energy ratios of 81.9 percent and 80.7
percent, respectively. Rock coring was performed in both test borings using wireline
casing with an NQ2-size, double tube core barrel with a diamond bit.

Soil samples obtained were preserved in glass jars, visually classified in the field and
laboratory, and tested for natural moisture content. Representative soil samples were
subjected to laboratory testing including grain size distribution and Atterberg limits.

Rock from the coring operation was visually classified. The Rock Quality Designation
(RQD) and percent core loss values were determined. Representative samples of the
recovered rock were subjected to compressive strength testing.

Drilling, sampling, field and laboratory testing were performed according to standard
geotechnical engineering practices and current ASTM International and/or AASHTO
procedures. Results from field and laboratory tests are shown on the test boring records in
Appendix B of this report. The results of the laboratory tests are presented in Appendix C
of this report.

FINDINGS
A. Soil Stratigraphy

At the ground surface, the two (2) test borings drilled encountered four (4) inches of
asphalt underlain by eight (8) inches of concrete. Beneath the surficial materials, the
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test borings encountered both fine-grained, cohesive soils and coarse-grained,
granular soils before encountering weathered bedrock.

The fine-grained cohesive soils were described as medium stiff to very stiff, brown,
sandy silt (A-4a), silt (A-4b), silt and clay (A-6a), silty clay (A-6b), and clay (A-7-6).
SPT Neo-values determined within the fine-grained soils ranged from 5 blows per foot
(bpf) to 16 bpf, with natural moisture content values ranging from 14 percent to 23
percent. The Neo-value is the SPT blow count corrected for the hammer efficiency
delivered by the hammer system utilized, normalized to 60 percent efficiency in bpf.

The coarse-grained soils encountered in the test borings were described as loose to
very dense, brown gravel and/or stone fragments with sand (A-1-b) and gravel and/or
stone fragments with sand, silt and clay (A-2-6). SPT Neo-values determined within
the coarse-grained soils ranged from 7 bpf to 50 blows for no penetration, with
natural moisture content values ranging from 10 percent to 29 percent.

Beneath the soil overburden, the test borings exhibited bedrock described as
limestone or interbedded shale and limestone. Upon achieving auger refusal, borings
B-001-0-25 and B-002-0-25 were cored to an additional depth of 17 feet and 24 feet,
respectively. The shale was described as gray and red, highly weathered, very weak to
slightly strong, and calcareous. The limestone was described as gray and brown,
highly to moderately weathered, and slightly to moderately strong. RQD values were
determined and ranged from 0 to 50 percent with core loss values ranging from 0 to
77 percent. Photographs of the recovered rock core are presented in Appendix B of
this report.

B. Results of Laboratory Tests

Selected soil samples were tested in the laboratory for Atterberg Limits and grain size
distribution. The results of the soil laboratory tests are presented on the Test Boring
Records in Appendix A and Appendix B and are summarized in Table 2.

Table 2. Soil Laboratory Test Results

Atterberg | Grain-Size Distribution

Boring No. Sample Depth ODOT | Limits (%) (%)

No. (feet) LL | PI | Gr | Sa | Silt | Clay

B-001-0-25 | SS-1 1.0-25 A-7-6 52 | 34 7 26 28 39

B-001-0-25 | SS-4 55-70 A-6b 32 16 | 22 | 41 16 21

B-001-0-25 | SS-5 7.0-8.5 A-6a 33 15 5 20 | 40 35

B-001-0-25 | SS-6 8.5-10.0 A-4a 24 8 0 33 | 44 23

B-001-0-25 | SS-7 | 11.0-125| A-4b 27 10 0 19 55 26

B-002-0-25 | SS-1 1.0-25 A-1-b NP | NP | 44 | 38 4 14

B-002-0-25 | SS-2 25-4.0 A-1-b 40 1 50 | 25 9 16

B-002-0-25 | SS-3 40-55 A-2-6 38 20 | 42 | 23 18 17

SS-#: Split-Spoon Sample Number Silt Fraction (particle size < 0.075 mm
LL = Liquid Limit; Pl = Plasticity Index Clay Fraction (particle size < 0.005 mm)
NP = Non-Plastic Gr = Gravel; Sa = Sand
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Samples of the rock core from borings B-001-0-25 and B-002-0-25 were tested for
uniaxial compressive strength utilizing ASTM D7012, Method C. The test results are
summarized in Table 3 below.

Table 3. Summary of Rock Compressive Strength Tests

Sample Unit UnlaX|a!
Boring No. Sample Depth Sa”?p'.e Weight Compressive
No. (feet) Description (pc) Strepgth
(psi)®
B-001-0-24 | NQ2-1 | 13.9-14.4 | Limestone 160.1 4,200
B-001-0-24 | NQ2-2 | 15.8-16.2 Shale 155.1 550
B-002-0-25 | NQ2-3 | 21.2—-21.9 | Limestone | 163.5 5,520
B-002-0-25 | NQ2-3 | 29.1-29.7 Shale 159.6 1,520

(1) Uniaxial Compressive Strength of Intact Rock Core Testing conducted in accordance with
ASTM D7012, Method C.

C. Groundwater

Groundwater was encountered during drilling in test boring B-001-0-25 at elevation
798.1 (depth of 11.5 feet). It should be noted that the groundwater depths encountered
during this subsurface exploration may not be a reliable indication of long-term
groundwater levels. Fluctuations in the level of the groundwater table (or saturated
soils/perched water levels) will occur due to seasonal variances in rainfall, drainage,
types of soils present and other factors. We caution that groundwater can be perched
at various elevations above the general static groundwater level after periods of
rainfall, especially in the lower elevations and natural drainage paths of the site.

VI.  ANALYSES AND RECOMMENDATIONS
A. Bridge Scour

For the purpose of scour analysis, the mean particle grain size (Dso), critical shear
stress (tc) and erosion category (EC) were determined according to ODOT
Geotechnical Design Manual (GDM) Section 1302. The scour data for the proposed
structure is shown in Table 4.
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Table 4. Scour Data
. . Erosion
Borin Elevation Dso Tc Dso, equiv
(Structu%’e) Sample No. (feet) (mm) (psf) (mrrq1) C:?'Ezg(;ry
SS-1 808.6 - 807.1 | 0.0132 | 0.2787 13.3435 4.199
SS-4 804.1-802.6 | 0.2059 | 0.1324 6.3384 3.484
B-001-0-25 SS-5 802.6 - 801.1 | 0.0122 | 0.2067 9.8952 3.413
(Rear SS-6 801.1-799.6 | 0.0271 | 0.0634 3.0378 2.754
Abutment) SS-7 799.6-798.1 | 0.0174 | 0.1404 6.7224 2.975
NQ2-1 796.6 - 794.6 - 116.1751 | 5561.2782 3.761
NQ2-2/NQ2-3 | 794.6 - 779.6 - 10.8577 519.7548 3.761
SS-1 811.9-810.4 | 1.3291 | 0.0278 1.3291 2.348
SS-2 810.4-808.9 | 2.0312 | 0.0424 2.0312 2.569
B-002-0-25 SS-3 808.9-807.4 | 0.4942 | 0.0103 0.4942 1.833
(Forward NQ2-1 806.2 — 804.2 - 188.3532 | 9016.4279 3.973
Abutment) | NQ2-1/NQ2-2 | 804.2 - 794.4 - 63.5441 3041.8443 3.761
NQ2-2/NQ2-3 | 794.4 —789.9 - 162.0275 | 7756.2245 3.761
NQ2-3 789.9 — 782.2 - 47.0564 | 2252.5819 3.761

B. Bridge Foundation Support

According to the Stage 3 bridge site plans, the proposed abutments are planned to be
supported onto 3-foot diameter drilled shaft foundations, socketed into the underlying
bedrock. The drilled shaft foundations may be proportioned using a nominal unit tip
resistance value not exceeding those provided in the Table 5. The socket length
should be determined by the structural engineer. Bottom of pier cap elevations and
rock socket lengths were taken from Stage 3 plans.

Table 5. Nominal Unit Tip Resistance

I%)ci)g’o&naof Top of Nominal Unit

Location EIevatio% Boring No. Bedrock Tip Resistance,
(feet) Elevation (feet) gp (ksf)
Rear Abutment 797.30 B-001-0-25 796.6 198.0
Forward Abutment 799.20 B-002-0-25 806.2 547.2

Per ODOT BDM 305.4.1.1, the shaft sockets should extend a minimum of 10 feet
below the controlling scour elevation into the bedrock.

The socket tip should extend at least 1.5 times the socket diameter into the bedrock
per ODOT BDM 305.4.2 (AASHTO LRFD 10.8.3.5.4c).

A resistance factor of 0.5 should be used for Tip Resistance. The resistance factor
wase obtained from AASHTO Table 10.5.5.2.4-1.
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Per ODOT GDM 1306.4.2, the drilled shafts should be designed for tip resistance or
side resistance, but not both. If both tip and side resistance are used, then each value
should be modified according to deflection and mobilization of resistance in
accordance with ODOT GDM 1306.3.2. Unfactored unit side resistance values are

provided in Table 6.

Table 6. Unfactored Unit Side Resistance

I?D?gfogaof Nominal Unit
Location EIevatio% Boring No. | Elevation (feet) | Side Resistance,
(feet) gp (ksf)

796.6 to 794.6 34.9

Rear Abutment 797.30 B-001-0-25 7946 10 787 3 198
799.2t0794.4 18.5

Forward Abutment 799.20 B-002-0-25 | 794.4t0 789.9 34.9
789.9 to 789.2 215

Per ODOT BDM 305.4.1.1, the shaft resistance should be neglected within the soils
or non-scour resistant bedrock within the scour zone.

Side resistance within the soil overburden and upper portion of the rock socket should
be neglected as outlined in ODOT BDM section 305.4.2.

The resistance factors in Table 7 should be used for Shaft Side Resistance. The
resistance factors were obtained from AASHTO Table 10.5.5.2.4-1.

The drilled shaft tip and side resistance calculations are provided in Appendix D.

Table 7. Resistance Factors for Shaft Side Resistance

Material Type

Resistance Factors

Compressive

Uplift

Rock

0.55

0.40

C. Lateral Parameters

Please refer to Appendix E for the Lpile parameters which can be utilized while
performing lateral pile analysis.

D. General Construction and Earthwork

1. Site preparation, earthwork and installation of structures should be performed in
accordance with the ODOT Construction and Material Specifications, and
applicable Geotechnical Design Manual.

2. Embankment side slopes should be seeded and vegetation growth permitted to
limit sloughing and slope failure.
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VII.

VIII.

3. Temporary excavations more than 4.0 feet in depth should be sloped or shored in
accordance with OSHA regulations.

CHANGED CONDITIONS

The evaluations, conclusions, and recommendations in this report are based on our
interpretation of the field and laboratory data obtained during the exploration, our
understanding of the project and our experience with similar sites and subsurface
conditions using generally accepted geotechnical engineering practices. Although
individual test borings are representative of the subsurface conditions at the boring
locations on the dates drilled, they are not necessarily representative of the subsurface
conditions between boring locations or subsurface conditions during other seasons of the
year.

In the event that changes in the project are proposed, additional information becomes
available, or if it is apparent that subsurface conditions are different from those provided
in this report, CTL should be notified so that our recommendations can be modified, if
required.

TESTING AND OBSERVATION

During the design process, it is recommended that CTL work with the project designers
to confirm that the geotechnical recommendations are properly incorporated into the final
plans and specifications, and to assist with establishing criteria for the construction
observation and testing.

CTL is not responsible for independent conclusions, opinions and recommendations
made by others based on the data and recommendations provided in this report. It is
recommended that CTL be retained to provide construction quality control services on
this project. If CTL is not retained for these services, CTL shall assume no responsibility
for compliance with the design concepts or recommendations provided.

CLOSING

This report has been prepared for the exclusive use by the client for use only on this
project. Our services have been performed in accordance with generally accepted
Geotechnical Engineering principles and practices. No warranty is either expressed or
implied.

CTL Engineering's assignment does not include, nor does this geotechnical report address
the environmental aspects of this particular site.
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Specific design and construction recommendations have been provided in this report.
Therefore, the report should be used in its entirety.

Respectfully Submitted,
CTL ENGINEERING, INC.

& o
Christopher D. Carey, E.I. Sastry Malladi, P.E.
Project Engineer Project Engineer
/ﬁé’"
Joe Grani, P.E.

Project Engineer
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PROJECT DESCRIPTION

THE PROJECT INVOLVES THE REPLACEMENT OF THE EXISTING STATE ROUTE 73 (HIG-73-
21.11) BRIDGE OVER THE OHIO BRUSH CREEK IN JACKSON TOWNSHIP, HIGHLAND COUNTY,
OHIO. IT IS UNDERSTOOD THAT THE EXISTING THREE-SPAN, CONTINUOUS CONCRETE SLAB
BRIDGE (STRUCTURE FILE NUMBER 3601749) WILL BE REPLACED WITH A SINGLE- SPAN,
PRESTRESSED CONCRETE |- BEAM BRIDGE, WITH COMPOSITE REINFORCED CONCRETE
DECK ON SEMI-INTEGRAL ABUTMENTS ON DRILLED SHAFTS.

HISTORIC RECORDS

ACCORDING TO ODOT TIMS, NO HISTORIC SOIL TEST BORINGS WERE PERFORMED FOR THIS
BRIDGE. HOWEVER, HISTORIC CORE DRIVE ROD SOUNDINGS RECORDS WERE AVAILABLE.
ACCORDING TO THE DRIVE ROD SOUNDINGS, THE TOP OF ROCK WAS ENCOUNTERED
BETWEEN ELEVATIONS 795.1 TO 808.1 FEET (CORRECTED TO THE DATUM SHIFT FROM NGVD
29 TO NAVD 88). IT IS OUR OPINION THAT THESE HISTORIC CORE DRIVE ROD SOUNDINGS
ARE NOT USEFUL FOR THIS PROJECT, AND SHOULD NOT REPLACE THE PROJECT BORINGS.
THEREFORE, THE INFORMATION FOR THE CORE DRIVE ROD SOUNDINGS WERE NOT SHOWN
ON THE SOIL PROFILE SHEETS.

GEOLOGY

THE PROJECT SITE IS LOCATED WITHIN THE DISSECTED ILLINOIAN TILL PLAIN
PHYSIOGRAPHIC REGION THAT IS DESCRIBED AS HILLTOPS OF HIGH-LIME ILLINOIAN- AGE
TILL WITH LOESS CAP; SLOPES OF BEDROCK- AND TILL-DERIVED COLLUVIUM UNDERLAIN BY
ORDOVICIAN- AND SILURIAN-AGE BEDROCK. THE PROJECT SITE IS COVERED BY HOLOCENE-
AGE ALLUVIUM UNDERLAIN BY ILLINOIAN- AGE SAND AND GRAVEL. THE UNDERLYING
BEDROCK CONSISTS OF TWO SEDIMENTARY BEDROCK FORMATIONS IDENTIFIED AS THE
SILURIAN-AGE DAYTON LIMESTONE, NOLAND FORMATION AND BRASSFIELD UNDIVIDED AND
THE ORDOVICIAN-AGE DRAKES FORMATION AND WAYNESVILLE FORMATION UNDIVIDED.

RECONNAISSANCE

FIELD RECONNAISSANCE WAS COMPLETED BY CTL PERSONNEL ON JULY 5, 2024 AND
FEBRUARY 13, 2025. STATE ROUTE 73 IS A TWO-LANE, BI-DIRECTIONAL ROAD THAT RUNS
GENERALLY NORTHWEST TO SOUTHEAST, AND THE OHIO BRUSH CREEK GENERALLY FLOWS
SOUTHWEST TO NORTHEAST BENEATH STATE ROUTE 73. THE TOPOGRAPHY IN THE
SURROUNDING AREA CONSISTS OF ROLLING TERRAIN WITH RELATIVELY FLAT TO
MODERATELY SLOPING WHILE THE GROUND SURFACE IMMEDIATELY ADJACENT TO THE
CREEK SLOPES STEEPLY DOWNWARD ALONG THE BANKS. THE AREA ALONG THE CREEK IS
COVERED BY VEGETATION CONSISTING OF WEEDS, SMALL BRUSH AND TREES WITH THE
SURROUNDING LAND USAGE CONSISTS OF RURAL RESIDENTIAL, AGRICULTURAL, AND
WOODED. AT THE TIME OF THE SITE RECONNAISSANCE, THE ROADWAY ASPHALT PAVEMENT
SURFACE WAS OBSERVED TO HAVE MINOR CRACKING WITH SOME VERTICAL
DEFORMATIONS; THEREFORE, THE PAVEMENT WAS OBSERVED TO BE IN FAIR CONDITION.
DETERIORATION OF THE EXISTING BRIDGE DECK WAS OBSERVED, WHICH INCLUDED
EXPOSED STEEL REBAR; THEREFORE, THE EXISTING BRIDGE WAS OBSERVED TO BE IN FAIR
TO POOR CONDITION. EROSION ALONG THE SOUTHERN EDGE (FORWARD ABUTMENT) OF
THE CREEK TO THE EAST AND WEST OF THE BRIDGE WAS OBSERVED. ADDITIONALLY AT THE
FORWARD ABUTMENT, EXPOSED BEDROCK WAS OBSERVED AT THE GROUND SURFACE AND
CONSISTED OF WEATHERED BROWN AND GRAY SHALE.

SUBSURFACE EXPLORATION

TWO (2) SOIL TEST BORINGS, IDENTIFIED AS B-001-0-25 AND B-002-0-25, WERE COMPLETED
FOR THIS SUBSURFACE EXPLORATION AND WERE DRILLED WITHIN THE EXISTING ROADWAY
APPROACH SLAB PAVEMENT. THE TEST BORINGS WERE DRILLED AND SAMPLED TO DEPTHS
RANGING FROM 30.0 FEET TO 30.7 FEET BELOW THE EXISTING GROUND SURFACE. THE TEST
BORINGS WERE DRILLED ON MARCH 3, 2025 AND MARCH 5, 2025 UTILIZING 3-1/4 INCH I.D.
HOLLOW-STEM AUGERS POWERED BY TRACK-MOUNTED ROTARY DRILL RIGS. SPLIT-BARREL
(SPOON) DISTURBED SOIL SAMPLES AND STANDARD PENETRATION TEST WERE PERFORMED
IN ACCORDANCE WITH AASHTO T206 AT 1.5- FOOT INTERVALS. THE AUTOMATIC HAMMERS
WERE CALIBRATED ON NOVEMBER 4, 2022 AND NOVEMBER 8, 2024 AND HAD ENERGY RATIOS
OF 81.9 PERCENT AND 80.7 PERCENT, RESPECTIVELY. ROCK CORING WAS PERFORMED IN
BOTH TEST BORINGS USING WIRELINE CASING WITH AN NQ2- SIZE, DOUBLE TUBE CORE
BARREL WITH A DIAMOND BIT.

EXPLORATION FINDINGS

AT THE GROUND SURFACE, THE TWO (2) TEST BORINGS DRILLED ENCOUNTERED FOUR (4)
INCHES OF ASPHALT UNDERLAIN BY EIGHT (8) INCHES OF CONCRETE. BENEATH THE
SURFICIAL MATERIALS, THE TEST BORINGS ENCOUNTERED BOTH FINE-GRAINED, COHESIVE
SOILS AND COARSE- GRAINED, GRANULAR SOILS BEFORE ENCOUNTERING WEATHERED
BEDROCK. THE FINE- GRAINED, COHESIVE SOILS WERE DESCRIBED AS MEDIUM STIFF TO
VERY STIFF HARD SANDY SILT (A-4a), SILT (A-4b), SILT AND CLAY (A-6a), SILTY CLAY (A-6b), AND
CLAY (A-7-6). THE COARSE- GRAINED, GRANULAR SOILS WERE DESCRIBED AS LOOSE TO
VERY DENSE GRAVEL AND/OR STONE FRAGMENTS WITH SAND (A-1-b) AND GRAVEL AND/OR
STONE FRAGMENTS WITH SAND, SILT, AND CLAY (A-2-6).

BELOW THE NATIVE SOIL MATERIAL, THE TEST BORINGS ENCOUNTERED LAYERS OF
WEATHERED SHALE AND LIMESTONE BEDROCK. THE SHALE WAS DESCRIBED AS GRAY AND
RED, HIGHLY WEATHERED, VERY WEAK TO SLIGHTLY STRONG, AND CALCAREOUS. THE
LIMESTONE WAS DESCRIBED AS GRAY AND BROWN, HIGHLY TO MODERATELY WEATHERED,
AND SLIGHTLY TO MODERATELY STRONG. GROUNDWATER WAS ENCOUNTERED DURING

LEGEND
oDOT CLASSIFIED
DESCRIPTION CLASS MECH./VISUAL
GRAVEL AND/OR STONE FRAGMENTS WITH SAND A-1-b (0) 2 1
g%/i\_\A\E(L AND/OR STONE FRAGMENTS W/SAND, SILT A26(2) ] 0
SANDY SILT A-4a (6) 1 0
| osuT A-4b (8) 1 0
VA SILT AND CLAY A-6a (10) 1 0
% SILTY CLAY A6b (2) 1 1
CLAY A-7-6 (16) 1 2
TOTAL 8 4
INTERBEDDED SHALE AND LIMESTONE VISUAL
% LIMESTONE VISUAL
SHALE VISUAL
PAVEMENT OR BASE = X = APPROXIMATE THICKNESS VISUAL

EXPLORATION LOCATION - PLAN VIEW

DRIVE SAMPLE AND/OR ROCK CORE BORING PLOTTED TO VERTICAL SCALE ONLY.
T HORIZONTAL BAR INDICATES A CHANGE IN STRATIGRAPHY.

wC INDICATES WATER CONTENT IN PERCENT.

INDICATES STANDARD PENETRATION RESISTANCE

Neo NORMALIZED TO 60% DRILL ROD ENERGY RATIO.
NUMBER OF BLOWS FOR STANDARD PENETRATION TEST (SPT):
X/Y/Z/D" X =NUMBER OF BLOWS FOR 6 INCHES (UNCORRECTED).

Y = NUMBER OF BLOWS FOR SECOND 6 INCHES (UNCORRECTED).
Z/D" = NUMBER OF BLOWS (UNCORRECTED) FOR D" OF PENETRATION AT REFUSAL.

W— INDICATES FREE WATER ELEVATION.

NP INDICATES A NON-PLASTIC SAMPLE.

SS INDICATES A SPLIT SPOON SAMPLE.

TR INDICATES TOP OF ROCK ELEVATION.
NQ2 INDICATES ROCK CORE SAMPLE.

Qu INDICATES UNCONFINED COMPRESSION TEST, ASTM D7012.
RQD INDICATES ROCK QUALITY DESIGNATION.

Tc INDICATES CRITICAL SHEAR STRESS.

Dso INDICATES AVERAGE PARTICLE SIZE OF SOIL.

INDICATES A PLASTIC MATERIAL WITH A MOISTURE CONTENT
EQUAL TO OR GREATER THAN THE LIQUID LIMIT MINUS 3.

DRILLING WITHIN B-001-0-25 AT ADEPTH OF 11.5 FEET.

SPECIFICATIONS

THIS GEOTECHNICAL EXPLORATION WAS PERFORMED IN ACCORDANCE WITH THE STATE OF
OHIO, DEPARTMENT OF TRANSPORTATION, OFFICE OF GEOTECHNICAL ENGINEERING,
SPECIFICATIONS FOR GEOTECHNICAL EXPLORATIONS, DATED JANUARY 2025.

AVAILABLE INFORMATION

THE SOIL, BEDROCK, AND GROUNDWATER INFORMATION COLLECTED FOR THIS
SUBSURFACE EXPLORATION THAT CAN BE CONVENIENTLY DISPLAYED ON THE
GEOTECHNICAL PROFILE SHEETS HAS BEEN PRESENTED. GEOTECHNICAL REPORTS, IF
PREPARED, ARE AVAILABLE FOR REVIEW ON THE OFFICE OF CONTRACT SALES WEBSITE.

END PROJECT
STA. 1116+25.00
SLM 21.18

T LS|
C4q

BEGIN PROJECT)]

STA. 1109+00.00
SLM 21.04
LOCATION MAP
SCALE IN MILES
e ]
0 1 2 3 4
PARTICLE SIZE DEFINITIONS
12" 3" 2.0 mm 0.42 mm 0.074 mm 0.005 mm
BOULDERS ‘ COBBLES ‘ GRAVEL ‘ COARSE SAND FINE SAND ‘ SILT ‘ CLAY
No. 10 SIEVE No. 40 SIEVE No. 200 SIEVE

RECON. - CC 07/05/2024 & 02/13/2025
DRILLING - CTL 03/03/2025 & 03/05/2025
DRAWN - N.K.S 07/08/2025

REVIEWED - SM 07/08/2025

BRIDGE NO. HIG-00073-21.11
SR-73 OVER OHIO BRUSH CREEK

GEOTECHNICAL PROFILE - BRIDGE

DESIGN AGENCY

VNGINEFRING £
2860 FISHER ROAD
COLUMBUS, OHIO 43204
PHONE: %614 )276-8123
FAX: (614)276-6377

DESIGNER
N.K.S

REVIEWER
SM  07-08-25

PROJECT ID
119769

SUBSET TOTAL
I
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HIG-73-21.11

MODEL: Sheet PAPERSIZE: 17x11 (in.) DATE: 08-07-2025 TIME: 09:30:18 USER: hp

D:\Drop Box\CTL 2025\July\Dept 05\CIN\Carey\25050005COL_ODOT\MOD_08.07.25\119769ZC002.dgn

BRIDGE SCOUR ANALYSIS

SCOUR DATA
ELEVATION Tc Dso equi. EROSION
BORINGNO. | SAMPLE ID D
(FEET) ©mm | (psF) (mm) | CATEGORY (EC)
SS-1 808.6 - 807.1 0.0132 0.2787 13.3435 4199
SS-4 804.1 - 802.6 0.2059 0.1324 6.3384 3.484
SS-5 802.6 - 801.1 0.0122 0.2067 9.8952 3.413
B-001-0-25
(REAR SS-6 801.1-799.6 0.0271 0.0634 3.0378 2.754
ABUTMENT)
Ss-7 799.6 - 798.1 0.0174 0.1404 6.7224 2.975
NQ2-1 796.6 - 794.6 ; 116.1751 5561.2782 3.761
NQ2-2/NQ2-3 | 794.6-779.6 ; 10.8577 519.7548 3.761
SS-1 811.9-810.4 1.3291 0.0278 1.3291 2.348
Ss-2 810.4 - 808.9 2.0312 0.0424 2.0312 2569
$S-3 808.9 - 807.4 0.4942 0.0103 0.4942 1.833
B-002-0-25
(FORWARD NQ2-1 806.2 - 804.2 ; 188.3532 9016.4279 3.973
ABUTMENT)
NQ2-1/NQ2-2| 804.2-794.4 ; 63.5441 3041.8443 3.761
NQ2-2/NQ2-3| 794.4-789.9 ; 162.0275 7756.2245 3.761
NQ2-3 789.9 - 782.2 ; 47.0564 2252 5819 3.761
BEDROCK TEST SUMMARY
SAMPLE ELEVATION | SAMPLE DEPTH
BORING ID PsI LITHOLOGY
(FEET) (FEET) Qu (PSI)
B-001-0-25 795.7 - 7952 13.9-14.4 4,200 LIMESTONE
B-001-0-25 793.8-793.4 15.8-16.2 550 SHALE
B-002-0-25 791.7 -791.0 212-219 5,520 LIMESTONE
B-002-0-25 783.8-783.2 29.1-29.7 1,520 SHALE

BRIDGE NO. HIG-00073-21.11
SR-73 OVER OHIO BRUSH CREEK

GEOTECHNICAL PROFILE - BRIDGE

DESIGN AGENCY

VNGINEFRING £
2860 FISHER ROAD
COLUMBUS, OHIO 43204
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HIG-73-21.11

DATE: 08-07-2025 TIME: 09:33:58 USER: hp

MODEL: CLX-.1 - Plan +-1 PAPERSIZE: 17x1 (In.)

CONST. LIMITS

RURAL RESIDENTIAL
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BRIDGE NO. HIG-00073-21.11
SR-73 OVER OHIO BRUSH CREEK

GEOTECHNICAL PROFILE - BRIDGE

DESIGN AGENCY

FNGINEEFRING £
2860 FISHER ROAD
COLUMBUS, OHIO 43204
PHONE; (614)276-8123
FAX: (614)276-6377

DESIGNER
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D:\Drop Box\CTL 2025\July\Dept 0S\CIN\Carey\25050005COL_ODOT\MOD_08.07.25\119769_SFN__3601750_.SP001.dgn
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