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EXECUTIVE SUMMARY 
 

A geotechnical exploration has been performed for the proposed Newlove Road Bridge 

replacement project located in Harmony Township, Clark County, Ohio. Two (2) borings, 

designated B-001-0-15 and B-002-0-15 were performed to a depth of approximately 55 feet below 

the existing ground surface in the area of the proposed bridge.   

 

Based on the information obtained from our subsurface exploration, the site can be developed for 

the proposed project.  The following geotechnical considerations were identified: 

 

 The recently completed test borings indicated the presence of cohesive/granular fill 

underlain by interbedded native cohesive/granular soil deposits. These test borings were 

considered to develop recommendations to support the proposed structure. 

 

 Geotechnical engineering recommendations have been provided for cast-in-place friction 

pipe piles bearing in interbedded native cohesive and granular soil. 

 

 Groundwater was encountered during drilling at a depth of 12 and 16 feet below the 

existing ground surface at the boring locations. Based on our short-term observations 

and the proximity of Beaver Creek to the bridge, seepage is anticipated in foundation 

excavations for this project. 

 

This summary should be used in conjunction with the entire report for design purposes. It should 

be recognized that details were not included or fully developed in this section, and the report must 

be read in its entirety for a comprehensive understanding of the items contained herein. Section 

5.0 GENERAL COMMENTS should be read for an understanding of the report limitations. 
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GEOTECHNICAL ENGINEERING REPORT 

NEWLOVE ROAD BRIDGE REPLACEMENT 

PID 98690 

CLARK COUNTY, OHIO 
Terracon Project No. N4155063 

May 20, 2015 

 

1.0 INTRODUCTION 
 

Terracon Consultants, Inc. has completed a geotechnical exploration for the Newlove Road Bridge 

in Harmony Township, Clark County, Ohio.  Two (2) borings, designated B-001-0-15 and B-002-0-

15 were performed to a depth of approximately 55 feet below the existing ground surface in the 

area of the existing bridge. Logs of the boring and a boring location plan are included in Appendix 

A of this report. 

 

The purpose of these services is to provide information and geotechnical engineering 

recommendations relative to: 

 

 subsurface soil conditions 

 groundwater conditions  

 earthwork 

 foundation design and construction 

 seismic considerations 

 lateral earth pressure 

recommendations 

 

2.0 PROJECT INFORMATION 
 

2.1 Project Description 

 

Item Description 

Site layout See Appendix A, Exhibit A-3: Boring Location Plan 

Project information 

We understand that a new bridge is proposed to replace the 

existing Newlove Road Bridge (CLA-TR 98-4.83) in Harmony 

Township, Clark County, Ohio. 

Proposed Structure 

We understand that the proposed bridge is a single 80-foot span, 

30-foot wide, composite box beam bridge with cast-in-place 

reinforced concrete deck and integral abutments. 

Load 
Maximum load for each pile: 

Factored service load: 167 kips for 8-foot pile spacing     

Plan and profile 

Proposed grade of the new bridge and roadway are as shown on 

the Site Plan provided by the County dated 5/13/15. Thus, only 

nominal cut and fill (2 feet or less, if any) will be required along the 

roadway centerline. 
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2.2 Site Location and Description 

 

Item Description 

Location 

See Appendix A, Exhibit A-2: Site Location Map 

The proposed bridge replacement is located at Newlove Road over 

Beaver Creek, in Harmony Township, Ohio (39°55'30.0"N, 

83°40'25.0"W). 

Existing site description The project site is located at the existing bridge. 

Existing topography 
Based on the topographic information, the site appears relatively 

level. 

 

Should the nature, design, or location of the project differ from the items outlined above, the 

conclusions and recommendations contained in this report shall not be considered valid unless 

Terracon reviews the changes and either verifies or modifies the conclusions of this report in 

writing. 

 

3.0 SUBSURFACE CONDITIONS 

 

3.1 Typical Profile 

 

Based on test Borings B-001-0-15 and B-002-0-15, asphalt and aggregate base thicknesses were 

encountered approximately 7 inches and 10 inches, respectively below the existing ground surface. 

The existing pavement layer was underlain by fill materials consisting of granular and cohesive 

soils. The depths of the fill materials from the ground surface were 11 ft. (Boring, B-001-0-15) and 

13.5 ft. (Boring, B-002-0-15).  Below the fill materials, interbedded layers of native cohesive and 

granular soils were encountered to the boring termination depth. Native cohesive soils consist of 

Silty Clay (A-6b) and Silt and Clay (A-6a). Native granular soils consists of Sandy Silt (A-4a), 

Gravel and Stone Fragments (A-1-b), and Coarse and Fine Sand (A-3a). The consistency of the 

cohesive soils were stiff to hard and the relative density of the granular soils were medium dense to 

very dense. Bedrock was not encountered in the test borings. 

 

Details of the conditions encountered at Borings B-001-0-15 and B-002-0-15 are indicated on the 

boring logs (Appendix A of this report). Stratification boundaries on the boring logs represent the 

approximate location of changes in soil types. In situ, the transition between materials may be 

gradual. 

 

Laboratory tests, including moisture content and grain size distribution, were conducted on 

selected soil samples and the test results are presented in Appendix B. 
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3.2 Scourability 

 

The table below provides D50 variation with depth that can be used for scour analysis at the 

foundations for the proposed bridge location. D50 is defined as the particle size diameter 

corresponding to 50 percent finer by dry weight of the soil on the grain size distribution curve.  

 

Boring Number Sample Number 
Approximate Depth Range

1
 

(feet) 

D50 Value 

(millimeters) 

B-001-0-15 
SS-7 16-17.5 0.1383 

SS-10 21.5-23 0.1000 

B-002-0-15 
SS-9 20-21.5 0.3343 

SS-11 23-24.5 0.1585 

1. Depth below the existing ground surface at the boring location 

 

Scour of soil is an important consideration with respect to the design of bridge foundations at 

stream and river crossings.  We recommend that the designer evaluate the scour potential of 

the sub-structure units as part of the bridge design process and include provisions for the 

design to protect bridge foundation substructures. 

 

3.3 Water Level Observations 

 

The borings were observed while drilling and after drilling for the presence and level of 

groundwater. Groundwater levels were encountered at Borings B-001-0-15 and B-002-0-15 during 

drilling at a depth of 16 and 12 feet, respectively, below the existing ground surface.  

 

Groundwater level fluctuations occur due to seasonal variations in the amount of rainfall, runoff, 

and other factors not evident at the time the boring was performed.  In addition, perched or 

trapped water can develop over low permeability soils.  Therefore, groundwater levels during 

construction or at other times in the life of the structure may be higher or lower than the levels 

indicated on the boring log. The possibility of groundwater level fluctuations should be 

considered when developing the design and construction plans for the project. 

 

4.0 RECOMMENDATIONS FOR DESIGN AND CONSTRUCTION 
 

4.1 Geotechnical Considerations 

 

The recently completed test borings indicate the presence of surficial material (asphalt and 

aggregate base) underlain by cohesive and granular fill materials. Below existing fill materials 

interbedded native cohesive and granular soil deposits were encountered. The recently 

completed test borings were considered to develop recommendations to support the proposed 

structure. 
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Geotechnical engineering recommendations have been provided for cast-in-place friction piles 

bearing in the native interbedded cohesive and granular soil deposits. 

 

Groundwater was encountered during drilling at a minimum depth of 12 feet below the existing 

ground surface. Based on our short-term observations and the proximity of Beaver creek to the 

bridge, seepage is anticipated in foundation excavations for this project. 

 

Our geotechnical recommendations are presented in the sections that follow. 

 

4.2 Earthwork 

 

Based on the Site Plan provided by the County, nominal cut and fill (2 feet or less) will be 

required along the roadway centerline, and between 6 and 10 feet of fill will be required behind 

the proposed abutments to establish proposed site grades. It is recommended that subgrade 

preparation, embankment materials, placement and compaction for the embankments be 

performed in accordance with ODOT 2013 CMS Items 203 and 204.  If applicable, it is 

recommended that any benching required for embankment construction for the project be 

performed in accordance with “A. General Case: Special Benched Embankment Construction” 

of ODOT Geotechnical Bulletin 2 (GB-2). 

 

4.3 Structure Foundation Support Recommendations 

 

Friction piles are recommended to support the foundations for the proposed bridge. According 

to the ODOT Bridge Design Manual (BDM 2007), the preferred type of friction piles are cast-in-

place reinforced concrete piles. Cast-in-place piles would need to extend into the native soil 

deposits to satisfy the required bearing capacity. The BDM 2007 and AASHTO Load Resistance 

Factor Bridge Design Specifications (AASHTO LRFD 2014) Methodology were utilized for the 

development of the foundation recommendations. 

 

In accordance with AASHTO LRFD 2014 Article 10.7.1.2, cast-in-place piles should have a 

spacing of no closer than 30 inches or 2.5 times the diameter of the pile.  This spacing is to 

minimize group effects for axially loaded piles. The distance from the side of any pile to the 

nearest edge of the pile cap shall not be less than 9.0 inches. The top of piles shall project at 

least 12 inches into the pile cap after all damaged pile material has been removed.  A minimum 

steel pipe pile wall thickness of 0.25 inches should be considered, however the actual pipe wasll 

thickness should be determined by the designer. A typical concrete mix has a compressive 

strength of 4,000 psi. 

 

We have evaluated the vertical load bearing capacities for 12-inch, 14-inch, and 16-inch 

diameter cast-in-place piles to satisfy the bearing capacity value. Capacities were evaluated for 

the provided factored loads of 167 kips. An idealized subsurface profile was developed based 

on the Boring B-002-0-15. Single pile capacities and minimum pile tip elevations are presented 
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in the table below. These recommendations consider 6 feet of scour depth, thus the vertical load 

bearing capacity of the piles is developed below elevation 1045.5 feet. Note that, although 

advanced to depths exceeding ODOT’s criteria of 30 feet of 30 blow soils, 12-inch diameter 

piles must be driven to a depth five feet below bottom of boring.  Given the trend of increasing 

stiffness with increasing depth and that the piles will be load tested, we are reasonably confident 

that load capacities will be met as given in the table below.  Existing ground surface elevation is 

approximately 1063.5 feet as provided by the designer. 

 

                Factored Service load of 167 kips. Load resistance factor 0.7. 

Pile Diameter 
(in) 

Pile Tip 
Elevation 

(ft.) 

Ultimate Bearing Value (Unfactored) 

End Bearing 
(kips) 

Side Friction 
(kips) 

Total (kips) 

12 1003.5 125 115 240 

14 1011.5 130 110 240 

16 1018.5 145 95 240 

 

A pre-construction wave equation analysis such as GRLWEAP analysis should be performed by 

the contractor to assess the ability of the proposed driving system to develop a point resistance 

of at least 80% of the pile yield stress without damaging the pile. The results of the wave 

equation should be submitted to the Engineer for review and approval of the proposed pile 

driving system prior to construction.  In addition, field dynamic testing with a pile driving analyzer 

is recommended to confirm that the contractor’s equipment is imparting the required energy to 

the piles without causing damage to the piles. 

 

To determine the pile lateral load capacities, we have developed soil parameters for the profile 

encountered at the subject project location. Pile length may need to be adjusted (increased) 

beyond the minimum recommended length in order to resist uplift or the lateral loads and 

moments acting at or near the ground surface elevation (structural loads). The presented depths 

are relative to the existing ground surface at the boring locations.  The soil parameters 

recommended for lateral design are presented in the following tables: 
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Boring B-001-0-15 
 

Soil Type  

Approximate 
Depth to 

Bottom of 
Stratum

 

L-Pile 
Model 

Effective 
Unit 

Weight 
(lbs/ft

3
) 

Internal 
Friction 
Angle Φ  

(degrees) 

Cohesion 
C (psf) 

LPile 
Parameter 
k (lbs/in

3
) 

Strain 
@ 50% 
of Max. 
Stress 
(Є50) 

Granular and 
cohesive 

overburden
1
  

11 --- --- --- --- --- 
 

--- 
 

Cohesive 
overburden 

16 
Stiff 
clay  

126 --- 1500 500 0.010 

Granular 
overburden 

19 
Medium 
dense  
sand 

63 34 --- 90 --- 

Cohesive 
overburden 

23 
Hard 
clay 

71 --- 8000 2000 0.004 

Granular 
overburden 

29 
Dense 
sand 

71 37 --- 135 --- 

Cohesive 
overburden 

33 
Hard 
clay 

71 --- 8000 2000 0.004 

Granular 
overburden  

48 
Dense 
sand 

70 37 --- 135 --- 

Cohesive 
overburden 

55 
Hard 
clay 

71 --- 8000 2000 0.004 

1. For fill materials above the scour depth, L-Pile parameters are not provided.  Lateral resistance should be ignored 

above the scour depth. 

 
 
Boring B-002-0-15 
 

Soil Type  

Approximate 
Depth to 

Bottom of 
Stratum

 

L-Pile 
Model 

Effective 
Unit 

Weight 
(lbs/ft

3
) 

Internal 
Friction 
Angle Φ  

(degrees) 

Cohesion 
C (psf) 

LPile 
Parameter 
k (lbs/in

3
) 

Strain 
@ 50% 
of Max. 
Stress 
(Є50) 

Granular and 
cohesive 

overburden
1
  

13 --- --- --- --- --- --- 

Cohesive 
overburden 

17 
Medium 
Stiff Clay  

58 --- 1000 300 0.012 

Cohesive 
overburden 

23 Stiff Clay 70 --- 5000 1180 0.004 

Granular 
overburden  

24 
Dense 
Sand 

70 37 --- 120 --- 

Cohesive 
overburden  

34 Hard Clay 71 --- 8000 2000 0.004 

Granular 
overburden  

55 
Dense 
Sand 

70 37 --- 135 --- 

1. For fill materials above the scour depth, L-Pile parameters are not provided.  Lateral resistance should be ignored 

above the scour depth. 
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4.4 Seismic Considerations 

 

Code Used Site Classification 

Ohio Building Code (OBC) 
1
 D 

2
 

1. In general accordance with the OBC, Table 1613.5.2. 

2. The OBC requires a site soil profile determination extending a depth of 100 feet for seismic site 

classification.  Boring for this study extended to a maximum depth of approximately 55 feet. 

 

4.5 Lateral Earth Pressures 

 

The proposed abutments will be subjected to lateral earth pressures exerted by the retained 

soils.  Retaining walls that are fixed and unable to rotate or deflect will be subjected to at-rest 

earth pressures, whereas retaining walls that are free to deflect or rotate will be subjected to 

active earth pressures.  Retaining walls exerting a force on the soil (such as soil in front of the 

footing on the face side of the wall) are subject to a passive resistance.  However, due to the 

potential for erosion, this passive resistance is typically ignored. 

 

The tables presented below include the recommended factored equivalent fluid weights for walls 

subject to at-rest or active earth pressures mentioned above.  A load factor of 1.5 has been 

applied to these values.  These earth pressures assume a flat backslope behind the walls and 

assume that the backfill is not subject to any additional load (such as uniformly distributed soil 

surcharge near the top and immediately behind the face of the wall).  Two cases have been 

considered for backfill behind the wall: a two-foot wide zone of granular porous backfill with filter 

fabric, and backfilling with a wedge of granular material. 

 

For a two-foot wide zone of granular porous backfill, the earth pressure was calculated 

assuming an angle of internal friction of 28 degrees, a moist soil unit weight of 115 pcf, and a 

soil/concrete interface friction angle of 19 degrees.   

 

Wall Type 
Pressure 

Distribution 

Un-factored 

Equivalent Fluid 

Weight (pcf) 

Factored 

Equivalent Fluid 

Weight (pcf) 

Earth Pressure 

Coefficient 

Cantilever Retaining Wall 

– Free Head 
Active 41 62 Ka = 0.36 

Rigid Retaining Wall – 

Fixed Head 
At-rest

1
 61 91 Ko = 0.53 

1. Due to the fixity condition at the top of the wall, it is recommended that the triangular pressure 

distribution should be converted into a uniform or rectangular pressure distribution along the 

height of the wall. 
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For a wedge of granular material, the earth pressure was computed assuming an angle of 

internal friction of 34 degrees, a moist soil unit weight of 120 pcf, and a soil/concrete interface 

friction angle of 23 degrees. 

 

Wall Type 
Pressure 

Distribution 

Unfactored 

Equivalent Fluid 

Weight (pcf) 

Factored 

Equivalent Fluid 

Weight (pcf) 

Earth Pressure 

Coefficient 

Cantilever Retaining Wall 

Free Head 
Active 34 50 Ka = 0.28 

Rigid Retaining Wall  

 Fixed Head 
At-rest

1
 53 79 Ko = 0.44 

1. Due to the fixity condition at the top of the wall, it is recommended that the triangular pressure 

distribution should be converted into a uniform or rectangular pressure distribution along the 

height of the wall. 

 

The earth pressures recommended for the wingwalls assume that provision for positive gravity 

drainage will be provided and that the abutments and walls are backfilled with free-draining 

coarse aggregate, such as No. 57 stone. 

 

For native material in front of the wall, a passive earth pressure coefficient of Kp = 2.77 may be 

used for passive earth pressure calculations. Passive resistance should be ignored if the 

potential for erosion, scour, or other soil loss possibility exists. 

 

5.0 GENERAL COMMENTS 
 

Terracon should be retained to review the final design plans and specifications so comments 

can be made regarding interpretation and implementation of our geotechnical recommendations 

in the design and specifications.  Terracon also should be retained to provide observation and 

testing services during grading, excavation, foundation construction and other earth-related 

construction phases of the project. 

 

The analysis and recommendations presented in this report are based upon the data obtained 

from the borings performed at the indicated locations and from other information discussed in 

this report.  This report does not reflect variations that may occur between borings, across the 

site, or due to the modifying effects of construction or weather.  The nature and extent of such 

variations may not become evident until during or after construction.  If variations appear, we 

should be immediately notified so that further evaluation and supplemental recommendations 

can be provided.  

 

The scope of services for this project does not include either specifically or by implication any 

environmental or biological (e.g., mold, fungi, and bacteria) assessment of the site or 

identification or prevention of pollutants, hazardous materials or conditions.  If the owner is 
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concerned about the potential for such contamination or pollution, other studies should be 

undertaken. 

 

This report has been prepared for the exclusive use of our client for specific application to the 

project discussed and has been prepared in accordance with generally accepted geotechnical 

engineering practices.  No warranties, either express or implied, are intended or made.  Site 

safety, excavation support, and dewatering requirements are the responsibility of others.  In the 

event that changes in the nature, design, or location of the project as outlined in this report are 

planned, the conclusions and recommendations contained in this report shall not be considered 

valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this 

report in writing. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

FIELD EXPLORATION 
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Field Exploration Description 

 

The subsurface exploration consisted of drilling and sampling two (2) borings at the site to a 

depth range of approximately 55 feet below existing grade. The boring locations were staked by 

Terracon personnel by using a GPS unit and referencing existing site features. The ground 

surface elevation listed on the boring log was provided by the designer. The location of the 

borings should be considered accurate only to the degree implied by the means and methods 

used to define them. The approximate boring location is indicated on the attached Boring Location 

Plan. 

 

The borings were drilled with a truck-mounted rotary drill rig using continuous flight hollow-stem 

augers to advance the borehole. Samples of the soil encountered in the boring were obtained 

using the split barrel sampling procedures. 

 

In the split-barrel sampling procedure, the number of blows required to advance a standard 2-inch 

O.D. split-barrel sampler the last 12 inches of the typical total 18-inch penetration by means of a 

140-pound  auto-hammer with a free fall of 30 inches, is the standard penetration resistance value 

(SPT-N). This value is used to estimate the in-situ relative density of cohesionless soils and the 

consistency of cohesive soils. 

 

An automatic Standard Penetration Test (SPT) hammer was used to advance the split-barrel 

sampler in the boring performed on this site.  A significantly greater efficiency is achieved with the 

automatic hammer compared to the conventional safety hammer operated with a cathead and 

rope.  This higher efficiency has an appreciable effect on the SPT-N value.  The type of automatic 

hammer used for the split-barrel sampling operations on this project has a hammer efficiency of 

approximately 82 percent. Based on the hammer efficiency, the measured N-value was corrected 

to an equivalent rod energy ratio (N60) value of 60 percent per ODOT requirements. These N60 

values, which are noted on the attached test boring log, have been considered in the 

interpretation and analysis of the subsurface information for this report. 

 

The samples were tagged for identification, sealed to reduce moisture loss, and taken to our 

laboratory for further examination, testing, and classification.  Information provided on the boring 

log attached to this report includes soil descriptions, consistency evaluations, boring depths, 

sampling intervals, and groundwater conditions. The borings were backfilled following ODOT 

borehole abandonment requirements.   

 

Field logs of boring were prepared by the drill crew. This log included visual classifications of the 

materials encountered during drilling as well as the driller’s interpretation of the subsurface 

conditions between samples.  Final boring logs included with this report represent the engineer's 

interpretation of the field log and include modifications based on laboratory observation and tests 

of the samples. 
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-

-

-

-

-

-

-

-
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-

-

-

-
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-
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-

-

-
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-

-

-

-

-

-

-

-

-

-

-

-

1.00

4.5+

-

-

4.5+

-

-

4.5+

A-1-b (V)

A-6a (V)

A-6a (V)

A-8b (V)

A-6b (V)

A-6b (V)

A-4a (V)

A-6a (V)

A-6a (V)

A-4a (V)

A-6a (V)

37

8

7

10

10

25

25

33

41

44

56

56

78

33

22

67

67

78

78

83

83

78

67

78

1063.2
1062.5

1060.3

1057.8

1055.3

1052.8

1047.8

1045.3

1040.8

1035.3

ENERGY RATIO (%): 82
DRILLING METHOD: 3.25" HSA

START: 4/17/15 END: 4/17/15
PID: 98690
TYPE: BRIDGE REPLACEMENT SAMPLING FIRM / LOGGER: TERRACON / CALEB

DRILLING FIRM / OPERATOR: TERRACON / CALEB

EOB: 55.0 ft.BR ID: 825
HAMMER: CME AUTOMATIC
DRILL RIG: CME 45B TRUCK

CALIBRATION DATE: 4/15/15
COORD: 703115.332 N, 1639340.308 E

ALIGNMENT:

SAMPLING METHOD: SPT

PAGE
1 OF 2

EXPLORATION ID
B-001-0-15

1063.8

ELEVATION: 1063.8 (1988)

PROJECT: NEWLOVE ROAD STATION / OFFSET: 255+32, 6 RT

CSGR FS CLSI
DEPTHS

SAMPLE
ID

SPT/
RQD

MATERIAL DESCRIPTION
AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. ABAN-
DONED
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R
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 D
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8

9
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18
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23
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26

27

28
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

SS

SS

SS

SS

SS

9
15

16

9
15

15

10
15

20

8
15

16

9
15

15

HARD, GRAY, SILT AND CLAY, SOME SAND, LITTLE
GRAVEL, MOIST (continued)

DENSE, GRAY, GRAVEL AND/OR STONE FRAGMENTS
WITH SAND, LITTLE SILT, TRACE CLAY, WET

DENSE, GRAY, COARSE AND FINE SAND, LITTLE SILT,
LITTLE GRAVEL, WET

HARD, GRAY, SILT AND CLAY, SOME SAND, LITTLE
GRAVEL, WET

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

2.50

-

A-1-b (V)

A-3a (V)

A-6a (V)

42

41

48

42

41

94

89

100

89

0

1030.8

1025.8

1015.8

1008.8

START: 4/17/15 END: 4/17/15STATION / OFFSET: 255+32, 6 RT B-001-0-15BR ID: 825

1033.8

PROJECT: NEWLOVE ROADPID: 98690 PG 2 OF 2

CSGR FS CLSI
DEPTHS

SAMPLE
ID

SPT/
RQD

MATERIAL DESCRIPTION
AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60

REC
(%)

ELEV. ABAN-
DONED

S
T
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R
D
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NOTES: DRILLING FLUID ADDED @25'. ELEVATION REFERENCE: NAVD 88
ABANDONMENT METHODS, MATERIALS, QUANTITIES: POURED   CEMENT/BENTONITE GROUT

EOB

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55



-

-

-

-

-

-

-

-

23

-

21

-

-

-
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-
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-

-

23
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12

-

-

-

-

-

-

-

-
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-

28

-
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-
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-

10
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14
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-
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4
5

5

2
3

3

3
4

5

3
2

4

2
10

10

2
3

3

2
9

11

6
9

18
9

12
16

8
16

20
9

17
22

10
18

26

ASPHALT (6")
AGGREGATE BASE (10")
(FILL) BROWN, GRAVEL AND STONE FRAGMENTS WITH
SAND AND SILT, TRACE CLAY, DAMP

(FILL) BROWN, SANDY SILT, SOME CLAY, LITTLE GRAVEL,
DAMP

(FILL) GRAY, SILT AND CLAY, SOME SAND, LITTLE
GRAVEL, DAMP

(FILL) GRAY, GRAVEL AND STONE FRAGMENTS, DAMP

MEDIUM STIFF, GRAY, SILT AND CLAY, SOME SAND,
LITTLE GRAVEL, MOIST

STIFF TO HARD, GRAY, SILT AND CLAY, SOME SAND,
LITTLE GRAVEL, MOIST

DENSE, GRAY, SANDY SILT, SOME CLAY, SOME GRAVEL,
MOIST

HARD, GRAY, SILT AND CLAY, SOME SAND, LITTLE
GRAVEL, MOIST

-
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-
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-
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4.5+

-
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-

A-2-4 (V)

A-4a (V)

A-6a (V)

A-1-a (V)

A-6a (V)

A-6a (V)

A-6a (V)

A-6a (V)

A-4a (V)

A-6a (V)

A-6a (V)

14

8

12

8

27

8

27

37

38

49

53

60

56

67

6

44

11

89

0

78

89

100

78

100

1063.0
1062.2

1060.0

1055.5

1052.5

1050.0

1047.5

1042.0

1040.5

ENERGY RATIO (%): 82
DRILLING METHOD: 3.25" HSA

START: 4/17/15 END: 4/17/15
PID: 98690
TYPE: BRIDGE REPLACEMENT SAMPLING FIRM / LOGGER: TERRACON / CALEB

DRILLING FIRM / OPERATOR: TERRACON / CALEB

EOB: 55.0 ft.BR ID: 825
HAMMER: CME AUTOMATIC
DRILL RIG: CME 45B TRUCK

CALIBRATION DATE: 4/15/15
COORD: 703032.145 N, 1639317.801 E

ALIGNMENT:

SAMPLING METHOD: SPT

PAGE
1 OF 2

EXPLORATION ID
B-002-0-15

1063.5

ELEVATION: 1063.5 (1988)

PROJECT: NEWLOVE ROAD STATION / OFFSET: 256+17, 6 LT

CSGR FS CLSI
DEPTHS

SAMPLE
ID

SPT/
RQD

MATERIAL DESCRIPTION
AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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(%)

ELEV. ABAN-
DONED
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R
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8
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-

-

-

-

-

-

-
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8
15
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41
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HARD, GRAY, SILT AND CLAY, SOME SAND, LITTLE
GRAVEL, MOIST (continued)

VERY DENSE, GRAY, GRAVEL AND/OR STONE
FRAGMENTS WITH SAND, LITTLE SILT, TRACE CLAY, WET

VERY DENSE, GRAY, SANDY SILT, SOME CLAY, TRACE
CLAY, MOIST

DENSE TO VERY DENSE, GRAY, GRAVEL AND STONE
FRAGMENTS WITH SAND, TRACE SILT, WET

-

-
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

A-1-b (V)

A-4a (V)

A-1-b (V)

A-1-b (V)

A-1-b (V)

55

66

49

100

67

100

100

100

94

100

1030.5

1025.5

1020.5

1008.5

START: 4/17/15 END: 4/17/15STATION / OFFSET: 256+17, 6 LT B-002-0-15BR ID: 825

1033.5

PROJECT: NEWLOVE ROADPID: 98690 PG 2 OF 2

CSGR FS CLSI
DEPTHS

SAMPLE
ID

SPT/
RQD

MATERIAL DESCRIPTION
AND NOTES LL PL PI WC

HP
(tsf)

ODOT
CLASS (GI)

GRADATION (%) ATTERBERG
N60
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ELEV. ABAN-
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S
T

A
N

D
A

R
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NOTES: DRILLING FLUID ADDED @23.5'. HIT COBBLES/BOULDERS @11'. NO SAMPLE RECOVERY @16'. ELEVATION REFERENC: NAVD 88
ABANDONMENT METHODS, MATERIALS, QUANTITIES: POURED   CEMENT/BENTONITE GROUT

EOB

31
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APPENDIX B 

LABORATORY TESTING 
 



Geotechnical Engineering Report  
Newlove Road Bridge Replacement ■ Clark County, Ohio 
May 20, 2015 ■ Terracon Project No. N4155063 
 

Responsive ■ Resourceful ■ Reliable   Exhibit B-1 

Laboratory Testing 

 

Soil samples were visually tested in the laboratory to measure their natural moisture content.  A 

hand penetrometer was used to estimate the approximate unconfined compressive strength of 

some samples. Laboratory grain size test was carried out on selected soil samples. The test 

results are provided on the boring log included in Appendix A. Laboratory testing data sheets 

are also provided in Appendix B. 

 

Descriptive classifications of the soils indicated on the boring log are in accordance with the 

enclosed Ohio Department of Transportation (ODOT) Soil Classification System. Also shown 

are estimated ODOT Soil Classification Symbols based on visual classification. A brief 

description of this classification system is attached to this report.



Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

4-30-15

B-2

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

SANDY SILT, little gravel, gray
1.0
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

0.0330 mm.
0.0213 mm.
0.0126 mm.
0.0090 mm.
0.0064 mm.
0.0037 mm.

100.0
94.2
93.0
91.3
86.6
80.9
75.5
68.8
51.7
37.4
25.8
22.1
17.2
14.7
13.0
11.2

7.9715 3.7594 0.2338
0.1383 0.0474 0.0094

F.M.=1.80

Clark County Engineers

New Love Road Bridge Replacement

N4155063

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-001-0-15 Depth: 16.0'-17.5'
Sample Number: S-7 Date:

Client:

Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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GRAIN SIZE - mm.

0.0010.010.1110100

% Boulders % +3"
Coarse

% Gravel

Fine Coarse

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 5.8 13.3 12.1 31.4 25.3 12.1
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Particle Size Distribution Report



Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

4-30-15

B-3

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

SILT and CLAY and sand, little gravel, gray
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

0.0309 mm.
0.0202 mm.
0.0120 mm.
0.0087 mm.
0.0062 mm.
0.0037 mm.

100.0
97.4
94.7
90.3
83.3
74.6
67.7
54.7
46.7
35.9
31.1
25.1
22.1
19.3
14.5

4.5296 2.3923 0.2280
0.1000 0.0183 0.0039

F.M.=1.63

Clark County Engineers

New Love Road Bridge Replacement

N4155063

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-001-0-15 Depth: 21.5'-23.0'
Sample Number: S-10 Date:

Client:

Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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GRAIN SIZE - mm.

0.0010.010.1110100

% Boulders % +3"
Coarse

% Gravel

Fine Coarse

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 0.0 16.7 15.6 21.0 29.3 17.4

6
 i
n

.

3
 i
n

.

2
 i
n

.

1
½

 i
n

.

1
 i
n

.

¾
 i
n

.

½
 i
n

.

3
/8

 i
n

.

#
4

#
1

0

#
2

0

#
3

0

#
4

0

#
6

0

#
1

0
0

#
1

4
0

#
2

0
0

Particle Size Distribution Report



Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

4-30-15

B-4

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

SANDY SILT, some gravel, gray
1/2
3/8
#4
#10
#20
#40

#100
#200

0.0335 mm.
0.0216 mm.
0.0128 mm.
0.0091 mm.
0.0065 mm.
0.0038 mm.

100.0
97.4
88.4
77.1
64.5
54.1
37.0
29.6
22.1
19.1
14.4
13.2
10.9

8.5

5.3193 3.6632 0.6246
0.3343 0.0779 0.0140
0.0055 112.89 1.76

F.M.=2.21

Clark County Engineers

New Love Road Bridge Replacement

N4155063

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-002-0-15 Depth: 20.0'-21.5'
Sample Number: S-9 Date:

Client:

Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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E

R
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GRAIN SIZE - mm.

0.0010.010.1110100

% Boulders % +3"
Coarse

% Gravel

Fine Coarse

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 0.0 22.9 23.0 24.5 20.1 9.5
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Particle Size Distribution Report



Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

4-30-15

B-5

(no specification provided)

PL= LL= PI=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

USCS= AASHTO=

*

SILT and CLAY and sand, little gravel
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

0.0330 mm.
0.0214 mm.
0.0126 mm.
0.0090 mm.
0.0064 mm.
0.0037 mm.

100.0
98.8
98.8
95.4
88.3
77.8
67.7
49.1
39.3
28.8
23.3
19.2
17.2
15.2
11.8

2.3863 1.4878 0.2761
0.1585 0.0360 0.0061

F.M.=1.50

Clark County Engineers

New Love Road Bridge Replacement

N4155063

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-002-0-15 Depth: 23.0'-24.5'
Sample Number: S-11 Date:

Client:

Project:

Project No: Figure

SIEVE PERCENT SPEC.* PASS?

SIZE FINER PERCENT (X=NO)
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GRAIN SIZE - mm.

0.0010.010.1110100

% Boulders % +3"
Coarse

% Gravel

Fine Coarse

% Sand

Fine Silt

% Fines

Clay

0.0 0.0 0.0 11.7 20.6 28.4 25.6 13.7
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Particle Size Distribution Report



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

SUPPORTING DOCUMENTS 
 
 



sbhusal
Typewriter
Exhibit C-1



sbhusal
Typewriter
Exhibit C-2


