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PROJECT DESCRIPTION

THIS PROJECT, DEL-42-2.29, CONSISTS OF THE REHABILITATION AND WIDENING OF 1.90 MILES OF
US 42 AND THE RESURFACING OF 2.37 MILES OF US 42 IN DELAWARE COUNTY AND THE CITY OF
DELAWARE. THE PROJECT ALSO INCLUDES CULVERT REPAIRS OR REPLACEMENT WITHIN THE
PROJECT LIMITS.

HISTORIC RECORDS

SOIL PROFILES AND GEOTECHNICAL EXPLORATION FINDINGS FOR THE DEL- 42/257/745-
0.95/7.55/6.59 PROJECT DATED SEPTEMBER 12, 1945 WERE REVIEWED FOR THIS PROJECT. THE
RECORDS DID NOT PROVIDE ADEQUATE INFORMATION FOR USE ON THE DESIGN OF THIS PROJECT
THEREFORE NO HISTORIC DATA FROM THESE PROJECTS HAVE BEEN PRESENTED ON THIS SOIL
PROFILE.

GEOLOGY

THE PROJECT SITE IS LOCATED WITHIN THE CENTRAL OHIO CLAYEY TILL PLAIN PHYSIOGRAPHIC
REGION WHICH IS CHARACTERIZED AS WELL-DEFINED MORAINES WITH INTERVENING FLAT-LYING
GROUND MORAINE AND INTERMORAINAL LAKE BASINS. THE REGION CONSISTS OF CLAYEY TILL
AT THE SURFACE AND CONTAINS FEW LARGE STREAMS AND LIMITED SAND AND GRAVEL
OUTWASH. ELEVATIONS OF THE REGION RANGES FROM 700 TO 1,150 FT ABOVE MEAN SEA LEVEL
(AMSL), WITH MODERATE RELIEF (100 FT). THE GEOLOGY WITHIN THIS REGION IS DESCRIBED AS
CLAYEY, HIGH- LIME WISCONSINAN- AGE TILL AND LACUSTRINE MATERIALS OVER LOWER
PALEOZOIC-AGE CARBONATE ROCKS AND, IN THE EAST, SHALES. LOESS IN THIS REGION IS THIN
TO ABSENT.

THE GEOLOGY IN THE SOUTHWESTERN AND NORTHEASTERN PORTIONS OF THE PROJECT AREA
IS MAPPED AS APPROXIMATELY 20 TO 30 FT OF TILL OVER DEVONIAN-AGE LIMESTONE. FROM
ABOUT 1000 FT NORTH OF SOUTH SECTION LINE RD TO ABOUT 1000 FT NORTH OF SLACK RD, THE
GEOLOGY IS MAPPED AS AN AVERAGE OF 10 FT OF TILL FOLLOWED BY DISCONTINUOUS LAYERS
OF SAND AND GRAVEL WITH THICKNESSES TYPICALLY LESS THAN 10 FT, UNDERLAIN BY AN
AVERAGE OF 40 FT OF TILL ALL OVER DEVONIAN-AGE LIMESTONE. THE WISCONSINAN-AGE TILL
MAPPED THROUGHOUT THE PROJECT IS DESCRIBED AS CONSISTING OF AN UNSORTED MIX OF
CLAY, SILT, GRAVEL AND BOULDERS WITH POSSIBLE SILT, SAND AND GRAVEL LENSES, WHILE THE
DISCONTINUOUS LAYERS OF WISCONSINAN- AGE SAND AND GRAVEL SOILS MAPPED IN THE
MIDDLE PORTION OF THE PROJECT ARE DESCRIBED AS CONSISTING OF WELL- SORTED,
INTERBEDDED AND INTERMIXED SAND AND GRAVEL COMMONLY CONTAINING THIN,
DISCONTINUOUS LAYERS OF SILT AND CLAY AND MAY LOCALLY CONTAIN ORGANICS. GRAIN SIZES
OF THE SAND AND GRAVEL LAYERS ARE DESCRIBED AS MODERATELY SORTED, MODERATELY TO
WELL ROUNDED, AND FINELY STRATIFIED TO MASSIVELY BEDDED.

BASED ON THE BEDROCK GEOLOGIC UNITS MAP OF OHIO, BEDROCK IS MAPPED AS ALTERNATING
BETWEEN COLUMBUS LIMESTONE AND DELAWARE LIMESTONE THROUGHOUT THE PROJECT
AREA. COLUMBUS LIMESTONE CONSISTS OF BOTH LIMESTONE AND DOLOMITE THAT CAN BE
DESCRIBED AS GRAY TO BROWN IN COLOR WEATHERING TO BROWN, MASSIVELY BEDDED AND
FOSSILIFEROUS IN THE UPPER TWO THIRDS. DELAWARE LIMESTONE CONSISTS OF
PREDOMINANTLY LIMESTONE DESCRIBED AS GRAY TO BROWN IN COLOR, THIN TO MASSIVELY
BEDDED, AND MAY CONTAIN ARGILLACEOUS PARTINGS, NODULES AND LAYERS. ACCORDING TO
THE ODNR BEDROCK TOPOGRAPHY MAP OF OHIO, BEDROCK ELEVATIONS AT THE PROJECT SITE
CAN BE EXPECTED TO RANGE FROM 860 FT AMSL TO 900 FT AMSL, PUTTING BEDROCK AT DEPTHS
BETWEEN APPROXIMATELY 10 AND 45 FT BELOW GROUND SURFACE (BGS).

RECONNAISSANCE

A FIELD RECONNAISSANCE WAS CONDUCTED ON SEPTEMBER 18, 2020 ALONG US42 WITHIN THE
PROJECT LIMITS. SITE CONDITIONS, INCLUDING THE CONDITIONS OF EXISTING PAVEMENT,
EMBANKMENTS AND STRUCTURES, WERE NOTED AND PHOTOGRAPHED. THE LAND USE OF MOST
OF THE PROJECT AREA CONSISTS OF AGRICULTURAL PROPERTIES WITH OTHER LAND USES OF
THE AREA INCLUDING INDUSTRIAL FACILITIES, COMMERCIAL PROPERTIES, AND RESIDENTIAL
PROPERTIES.

THE PAVEMENT CONDITION ALONG US-42 WITHIN THE PROJECT LIMITS WAS OBSERVED TO BE FAIR
TO GOOD WITH MINOR SIGNS OF WEATHERING AND SURFACE WEAR. FREQUENT LOW SEVERITY
LONGITUDINAL AND TRANSVERSE CRACKING WAS OBSERVED ALONG THE PROJECT PORTION OF
US-42, AS WELL AS EDGE CRACKING AND LOW SEVERITY RAVELING. THE SEGMENT OF US-42
WITHIN THE PROJECT AREA PLANNED WIDENING AND PARTIAL REPLACEMENT IS RAISED SLIGHTLY
ABOVE THE SURROUNDING AREA WHICH IS RELATIVELY FLAT. THE ROADWAY SLOPES VERY
GRADUALLY DOWNWARDS FROM NORTHEAST TO SOUTHWEST. THE ROADWAY DRAINS TO
VEGETATED, OPEN DRAINAGE SWALES ON EITHER SIDE OF THE ROADWAY. NO SIGNIFICANT SIGNS
OF INSTABILITY DUE TO GEOTECHNICAL RELATED ISSUES WERE OBSERVED ALONG THE PROJECT
PORTION OF US-42 DURING THE FIELD VISIT.

FOUR (4) PROJECT CULVERTS WERE OBSERVED ALONG THE PROJECT PORTION OF US-42 DURING
THE VISIT. THE FIRST PROJECT CULVERT ALONG THIS SEGMENT OF US-42, LOCATED ABOUT 1,000
FT NORTH OF KLONDIKE RD/RIVERSIDE DR, CONSISTS OF A 36 INCH DIAMETER REINFORCED
CONCRETE PIPE. THIS CULVERT HAS A PARTIAL HEIGHT HEADWALL AT THE OUTLET (WEST SIDE)
WHICH WAS OBSERVED TO BE IN GOOD CONDITION WHILE THE INLET OF THE CULVERT (EAST SIDE)
WAS NOT VISIBLE. STANDING WATER WAS OBSERVED IN THE CULVERT DURING THE SITE VISIT. THE
REMAINING THREE CULVERTS ALONG THIS SEGMENT OF US-42 WERE LOCATED: 1) ABOUT 1,800 FT
NORTH OF KLONDIKE RD/RIVERSIDE DR; 2) ABOUT 1,500 FT SOUTH OF FRESHWATER RD; AND, 3)
ABOUT 300 FT SOUTH OF OWEN FRALEY RD. EACH OF THESE CULVERTS CONSISTED OF A
REINFORCED CONCRETE BOX CULVERT WITH FULL-HEIGHT HEADWALLS AT BOTH THE INLET AND
OUTLET. EACH OF THE NOTED HEADWALLS APPEARED TO BE IN GOOD CONDITION WITH THE
EXCEPTION OF THE CULVERTS ABOUT 300 FT SOUTH OF OWEN FRALEY RD WHICH APPEARED TO
SHOW SOME SIGNS OF CONCRETE DETERIORATION.
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oDOT CLASSIFIED

DESCRIPTION CLASS  MECH.VISUAL
STONE FRAGMENTS A-1-a 0 7
STONE FRAGMENTS WITH SAND A-1-b 2 7
STONE FRAGMENTS WITH SAND AND SILT A-2-4 0 1
COARSE AND FINE SAND A-3a 0 6
SANDY SILT A-da 10 14
SILT A-4b 2 1
SILT AND CLAY A-6a 15 15
SILTY CLAY A-6b 5 4
CLAY A-7-6 10 9

TOTAL 44 64
PAVEMENT OR BASE = X = APPROXIMATE THICKNESS VISUAL
SOD AND TOPSOIL = X = APPROXIMATE THICKNESS VISUAL

EXPLORATION LOCATION - PLAN VIEW

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

INDICATES WATER CONTENT IN PERCENT.
INDICATES FREE WATER ELEVATION.

INDICATES STANDARD PENETRATION RESISTANCE
NORMALIZED TO 60% DRILL ROD ENERGY RATIO.

NUMBER OF BLOWS FOR STANDARD PENETRATION TEST (SPT):

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

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

INDICATES A SPLIT-SPOON SAMPLE.
INDICATES A SHELBY TUBE SAMPLE.
INDICATES A NON-PLASTIC SAMPLE.

INDEX OF SHEETS
SUMMARY OF SOIL TEST DATA, SHEET 3
LOCATION CROSS
FROM STA. 10 STA PLAN | PROFILE SECTION CUT MAX.| FILL MAX
SR 42
115+00.00 127+50.00 6 6 - <1ft <1ft
127+50.00 140+00.00 7 7 - <1t <1t
140+00.00 152+50.00 8 8 - <1ft <1ft
152+50.00 165+00.00 9 9 - <1ft <1ft
165+00.00 177+50.00 - - - <1ft <1ft
177+50.00 190+00.00 1 1 - <1ft <1ft
190+00.00 202+50.00 12 12 - <1ft <1it
202+50.00 215+00.00 13 13 - <1ft <1ft
215+00.00 227+50.00 - - - <1ft <1ft
227+50.00 240+00.00 15 15 - <1ft <1ft

BORING LOGS, SHEETS 16-19
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SUBSURFACE EXPLORATION

THE SUBSURFACE EXPLORATION WAS CONDUCTED BY NEAS BETWEEN OCTOBER 28, 2020 AND
NOVEMBER 6, 2020 AND INCLUDED 14 BORINGS DRILLED TO DEPTHS BETWEEN 7.5 AND 28.8 FT BGS.
BORINGS WERE DRILLED BY NEAS USING A CME 55 OR CME 45B TRUCK MOUNTED DRILLING RIG
UTILIZING 3.25- INCH DIAMETER HOLLOW STEM AUGERS. STANDARD PENETRATION TESTS (SPT)
WERE CONDUCTED USING CME AUTO HAMMERS CALIBRATED ON DECEMBER 5, 2019 TO BE 81.7%
AND 68.4% AS INDICATED ON THE BORING LOGS.

DISTURBED SOIL SAMPLES WERE OBTAINED IN ACCORDANCE WITH THE STANDARD PENETRATION
TEST (SPT) (AASHTO T206). SPT SAMPLES WERE GENERALLY COLLECTED CONTINUOUSLY TO A
DEPTH OF 7.5 BGS FOR ROADWAY BORINGS, WHILE SAMPLES FOR SUBGRADE/CULVERT BORINGS
WERE TYPICALLY RECOVERED CONTINUOUSLY TO ADEPTH OF 7.5 FT BGS AND AT 2.5-FT INTERVALS
THEREAFTER.

SPLIT SPOON SAMPLES COLLECTED AS PART OF THE SPT WERE PLACED IN SEALED GLASS
CONTAINERS AND TRANSPORTED TO NEAS'S GEOTECHNICAL LABORATORY IN COLUMBUS, OH. THE
BORINGS WERE BACKFILLED OR SEALED ACCORDING TO ODOT REQUIREMENTS. FIELD BORING
LOGS WERE PREPARED BY DRILLING PERSONNEL, AND INCLUDED LITHOLOGICAL DESCRIPTION,
SPT RESULTS RECORDED AS BLOWS PER 6-INCH INCREMENT OF PENETRATION AND ESTIMATED
UNCONFINED SHEAR STRENGTH VALUES ON SPECIMENS EXHIBITING COHESION (USING A HAND-
PENETROMETER. GROUNDWATER RELATED OBSERVATIONS WERE RECORDED AS APPROPRIATE.

EXPLORATION FINDINGS

THE SUBSURFACE PROFILE AT THE SITE CONSISTS OF SURFICIAL MATERIALS COMPRISED OF
EITHER TOPSOIL OR AN EXISTING PAVEMENT SECTION (ASPHALT, CONCRETE AND/OR GRANULAR
BASE) RANGING FROM 12 TO 18 INCHES IN THICKNESS WHICH WAS GENERALLY UNDERLAIN BY
NATURAL SOILS CONSISTING OF MODERATELY PLASTIC SANDY SILT AND SILT/CLAY COMBINATIONS.
THE SUBGRADE SOILS ENCOUNTERED WITHIN THE PROJECT LIMITS CLASSIFIED AS EITHER A-1-B,
A-2-4, A-3A, A-4A, ABA, A-6B, ORA7-6 TYPE SOILS.

WITHIN THE PROJECT PORTION OF US-42, EIGHTY-SEVEN PERCENT (87%) OF THE SAMPLES TAKEN
ALONG THE ROADWAY WERE CLASSIFIED AS FINE- GRAINED COHESIVE SOILS AND WERE
COMPRISED OF COHESIVE SANDY SILT, SILT AND CLAY, SILTY CLAY, AND CLAY. WITH RESPECT TO
THE CONSISTENCY OF THE FINE GRAINED SOILS, THE DESCRIPTIONS VARIED FROM SOFT TO HARD
CORRELATING TO CONVERTED SPT-N VALUES (N60) BETWEEN 4 AND 30 BLOWS PER FOOT (BPF),
AND UNCONFINED COMPRESSIVE STRENGTHS (ESTIMATED BY MEANS OF HAND PENETROMETER)
BETWEEN APPROXIMATELY 1.5 AND IN EXCESS OF 4.5 TONS PER SQUARE FOOT (TSF). NATURAL
MOISTURE CONTENTS RANGED FROM 10 TO 29 PERCENT. BASED ON ATTERBERG LIMIT TESTS
PERFORMED ON REPRESENTATIVE SAMPLES OF THE FINE-GRAINED SUBGRADE SOILS OBTAINED
ALONG THE PROJECT PORTIONS OF US-42, THE LIQUID AND PLASTIC LIMITS RANGED FROM 26 TO
57 PERCENT AND FROM 14 TO 26 PERCENT, RESPECTIVELY. THE REMAINING THIRTEEN PERCENT
(13%) OF THE SAMPLES TAKEN ALONG THE ROADWAY WERE IDENTIFIED AS COARSE GRAINED,
NON-COHESIVE SOILS AND WERE COMPRISED OF GRAVEL WITH SAND, STONE FRAGMENTS WITH
SAND AND SILT, COARSE AND FINE SAND, AND NON-COHESIVE SANDY SILT. WITH RESPECT TO THE
RELATIVE DENSITY OF THE COARSE GRAINED SOILS, THE DESCRIPTIONS VARIED FROM LOOSE TO
MEDIUM DENSE CORRELATING TO N60 VALUES BETWEEN 8 AND 19 BPF. NATURAL MOISTURE
CONTENTS RANGED FROM 7 TO 11 PERCENT.

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 JULY 2020.

AVAILABLE INFORMATION

ALL AVAILABLE SOIL AND BEDROCK INFORMATION THAT CAN BE CONVENIENTLY SHOWN ON THE
GEOTECHNICAL EXPLORATION SHEETS HAS BEEN SO REPORTED. ADDITIONAL EXPLORATIONS MAY
HAVE BEEN MADE TO STUDY SOME SPECIAL ASPECT OF THE PROJECT. COPIES OF THIS DATA, IF
ANY, MAY BE INSPECTED IN THE DISTRICT DEPUTY DIRECTOR'S OFFICE OR THE OFFICE OF
GEOTECHNICAL ENGINEERING AT 1980 WEST BROAD STREET, COLUMBUS, OHIO 43223.

SOIL PROFILE
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Pi=AS

Natlonal Engineering & Architecharal Sarvices Inc.
I

5710 Westbourne Avenue
Columbus, OH 43213
614-892-0162

Unconfined Compressive Strength of Cohesive Soil (ASTM D2166)

(Project: DEL-42-2.29, Boring Location: B-033-0-20, ST-1, Depth: 9.3 - 9.8ft)

Specimen Properties

Average Dia., D ,,, (in):
Average Height H ,,, (in):
Area, A (inz):

Volume, V' (in3):

Wet Mass of Specimen (Ib):

Moisture Content (%):
D25

Dry Mass of Specimen (Ib)

Wet Unit Weight, y (Ib/ft’):
Dry Unit Weight, 7, (Ib/ft)):

Results

Unconfined Compressive Strength (psf):

6000

2.87

5.73

6.46

36.99

2.9
16.8

137.7

117.9

Strain (%):

Tested Date: 12/1/2020

Final Specimen Figure

4868
12.0

5000 |
4000 |
3000

2000

Compressive Stress (psf)

1000 |

4.0

6.0 8.0 10.0 12.0 14.0 16.0

Axial Strain, & (%)

Notes: Very stiff, brown, SILT AND CLAY, some sand, trace gravel, damp.
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Unconsolidated-Undrained
Triaxial Compression Test on Cohesive Soils

‘QUi ck U n d rai ne d) National Engineering & Architectural Services Inc.
Client IMT Inc Lab Ref ST-1 A 111620165147 2.ini
Project UNI-DEL-42-2.29 Job UNI-DEL-42 109074
Borehole B-039-0-20 Sample ST-1
Test & Sample Details
Standard ASTM D2850 / AASHTO T296 Sample Depth 8.50 ft
Sample Type Thin walled push in sample (undisturbed) | Sp. Gravity of Solids | 2.67

Sample Description

VERY STIFF, BROWN MOTTLED WITH
DARK BROWN AND GRAY, SILTY
CLAY, LITTLE SAND, TRACE GRAVEL,
CONTAINS TRACE IRON STAINING,
MOIST

Lab. Temperature 711 °F

Variations from Procedure | None
Specimen Details

Specimen Reference A i A-Bb (consistent with
Initial Height 5.7480 in Description sample description)
Initial Diameter 2.8676 in Depth within Sample | 11.9000 in
Initial Dry Unit Weight 108.90 Ibf/ft3 Depth of Specimen 9.4-9.9 ft
Initial Moisture Content* | 20.35 % (trimmings: 20.31 %) Preparation Intact
Void Ratio 0.53 Degree of Saturation | 102.28%
Comments LL=36; _PL=18; PI=18;_Obseryat|on after compression: contains trace gravel

exceeding 1/6 of specimen diameter (see photo).

* Calculated from initial and dry weights of whole specimen

Shearing Stage (Stress Vs Axial Strain %)

35

30

25 /
20

15

10

Corrected Deviator Stress psi

4 6 8 10
Axial Strain %

12 14 16

NEAS Inc

Page 1 of 2

PGEAS

Unconsolidated-Undrained
Triaxial Compression Test on Cohesive Soils

‘Qu ick U n d I'ai ne d) National Engineering & Architectural Services Inc.
Client IJMT Inc Lab Ref ST-1 A 111620165147 2.ini
Project UNI-DEL-42-2.29 Job UNI-DEL-42 109074
Borehole B-039-0-20 Sample ST-1

Shear Conditions

Rate of Axial Strain | 1.00%/min

| Cell Pressure

8.60psi

Conditions at Failure

Failure Criterion

Maximum Deviator Stress

Compressive Strength 37.05 psi Major Principal Stress 45.65 psi
Axial Strain 15.16% Minor Principal Stress 8.60 psi
Deviator Stress Correction Applied 0.515psi

SViaior SLres lon AppH bS) Final Moisture Content | 20.31 %
Final Unit Weight 131.02 Ibf/ft3

Mode of Failure

Note presence of trace gravel
exceeding 1/6 of specimen diameter

Tested By and Date:

P. Johnson 11/16/2020

NEAS Inc

Page 2 of 2
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