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Moist, Reddish Brown Clayey Sand

ARKANSAS DEPARTMENT OF TRANSPORTATION BORING NO. 1
MATERIALS DIVISION - GEOTECHNICAL SEC. PAGE 1 OF

JOB NO. 050423  Izard County DATE: December 14, 2021

JOB NAME: Piney Creek Str. & Apprs. (S) TYPE OF DRILLING:

Route 56, Section 1 Hollow Stem Auger

STATION: 115+84 EQUIPMENT: Acker 2

LOCATION: Construction Centerline
LOGGED BY: Coty Campbell and Don McCollum HAMMER CORRECTION FACTOR: N/A

COMPLETION DEPTH: 40.3

REMARKS: This boring was for rock sounding only and no samples were collected.
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ARKANSAS DEPARTMENT OF TRANSPORTATION BORING NO. 1
MATERIALS DIVISION - GEOTECHNICAL SEC. PAGE 2 OF

JOB NO. 050423          Izard County DATE: December 14, 2021

JOB NAME: Piney Creek Str. & Apprs. (S) TYPE OF DRILLING:

Route 56, Section 1 Hollow Stem Auger

STATION: 115+84 EQUIPMENT: Acker 2

LOCATION: Construction Centerline
LOGGED BY: Coty Campbell and Don McCollum HAMMER CORRECTION FACTOR: N/A

COMPLETION DEPTH: 40.3

REMARKS: This boring was for rock sounding only and no samples were collected.
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Moist, Hard, Reddish Brown Sandy
Clay

Moist, Very Dense, Reddish Brown
Clayey Sand

Moist, Very Dense, Reddish Brown
Clayey Sand with Gravel

Moist, Medium Dense, Reddish
Brown Clayey Sand

Moist, Stiff, Reddish Brown Sandy
Clay with Gravel (Sandstone
Fragments)

Moist, Stiff, Reddish Brown Sandy
Clay
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ARKANSAS DEPARTMENT OF TRANSPORTATION BORING NO. 2
MATERIALS DIVISION - GEOTECHNICAL SEC. PAGE 1 OF

JOB NO. 050423          Izard County DATE: December 8, 2021

JOB NAME: Piney Creek Str. & Apprs. (S) TYPE OF DRILLING:

Route 56, Section 1 Hollow Stem Auger - Diamond Core

STATION: 116+40 EQUIPMENT: Acker 2

LOCATION: Construction Centerline
LOGGED BY: Coty Campbell and Don McCollum HAMMER CORRECTION FACTOR: N/A

COMPLETION DEPTH: 57.1

REMARKS: *Vertical fracture encountered at 47.0 to 48.1 feet below ground level (BGL). Total water loss at
approximately 42.1 feet (BGL).
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Moist, Medium Stiff, Reddish Brown
Sandy Clay

Wet, Soft, Reddish Brown Sandy
Clay

DOLOSTONE - Slightly Weathered,
Moderately Hard, Occasional
Fractures, Light Gray*
SANDSTONE - Slightly Weathered,
Cemented, Calcareous, Light Gray

DOLOSTONE - Slightly Weathered,
Moderately Hard, Occasional
Fractures, Light Gray*

Boring Terminated
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ARKANSAS DEPARTMENT OF TRANSPORTATION BORING NO. 2
MATERIALS DIVISION - GEOTECHNICAL SEC. PAGE 2 OF

JOB NO. 050423          Izard County DATE: December 8, 2021

JOB NAME: Piney Creek Str. & Apprs. (S) TYPE OF DRILLING:

Route 56, Section 1 Hollow Stem Auger - Diamond Core

STATION: 116+40 EQUIPMENT: Acker 2

LOCATION: Construction Centerline
LOGGED BY: Coty Campbell and Don McCollum HAMMER CORRECTION FACTOR: N/A

COMPLETION DEPTH: 57.1

REMARKS: *Vertical fracture encountered at 47.0 to 48.1 feet below ground level (BGL). Total water loss at
approximately 42.1 feet (BGL).
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Moist, Medium Dense, Reddish
Brown Clayey Sand

Moist, Medium Dense, Reddish
Brown Clayey Sand

Moist, Very Stiff, Reddish Brown
Clay

Moist, Very Stiff, Reddish Brown
Clay with Gravel (Sandstone
Fragments)

Moist, Hard, Reddish Brown Sandy
Clay with Gravel (Sandstone
Fragments)

Moist, Medium Stiff, Reddish Brown
Sandy Clay with Gravel (Sandstone
Fragments)

Moist, Very Loose, Reddish Brown
Clayey Sand
SANDSTONE
SANDSTONE - Slightly Weathered,
Cemented, Calcareous, Light Gray*
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ARKANSAS DEPARTMENT OF TRANSPORTATION BORING NO. 3
MATERIALS DIVISION - GEOTECHNICAL SEC. PAGE 1 OF

JOB NO. 050423          Izard County DATE: December 7, 2021

JOB NAME: Piney Creek Str. & Apprs. (S) TYPE OF DRILLING:

Route 56, Section 1 Hollow Stem Auger - Diamond Core

STATION: 116+60 EQUIPMENT: Acker 2

LOCATION: Construction Centerline
LOGGED BY: Coty Campbell HAMMER CORRECTION FACTOR: N/A

COMPLETION DEPTH: 54.6

REMARKS: *Cavity encountered at approximately 34.6 to 38.9 feet below ground level.
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Cavity

SANDSTONE - Highly Weathered,
Cemented, Gray and Reddish
Brown
DOLOSTONE - Slightly Weathered,
Moderately Hard, Light Gray

DOLOSTONE - Slightly Weathered,
Moderately Hard, Frequent Healed
Fractures and Dolomite Crystals,
Light Gray

DOLOSTONE - Slightly Weathered,
Moderately Hard, Light Gray

Boring Terminated
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ARKANSAS DEPARTMENT OF TRANSPORTATION BORING NO. 3
MATERIALS DIVISION - GEOTECHNICAL SEC. PAGE 2 OF

JOB NO. 050423          Izard County DATE: December 7, 2021

JOB NAME: Piney Creek Str. & Apprs. (S) TYPE OF DRILLING:

Route 56, Section 1 Hollow Stem Auger - Diamond Core

STATION: 116+60 EQUIPMENT: Acker 2

LOCATION: Construction Centerline
LOGGED BY: Coty Campbell HAMMER CORRECTION FACTOR: N/A

COMPLETION DEPTH: 54.6

REMARKS: *Cavity encountered at approximately 34.6 to 38.9 feet below ground level.
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Wet, Loose, Brown Sand with Some
Gravel

Wet, Dense, Brown Sand with
Gravel
Gravel and Cobbles

DOLOSTONE - Unweathered,
Moderately Hard, Frequent
Dolomite Crystals, Gray

DOLOSTONE - Unweathered,
Moderately Hard, Gray

Boring Terminated
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ARKANSAS DEPARTMENT OF TRANSPORTATION BORING NO. 4
MATERIALS DIVISION - GEOTECHNICAL SEC. PAGE 1 OF

JOB NO. 050423          Izard County DATE: January 4, 2022

JOB NAME: Piney Creek Str. & Apprs. (S) TYPE OF DRILLING:

Route 56, Section 1 Hollow Stem Auger - Diamond Core

STATION: 118+40 EQUIPMENT: Acker 2

LOCATION: 56' Right of Construction Centerline
LOGGED BY: Coty Campbell and Don McCollum HAMMER CORRECTION FACTOR: N/A

COMPLETION DEPTH: 31.7

REMARKS:
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Sand with Gravel

Wet, Medium Dense, Brown Sand
with Gravel

DOLOSTONE
DOLOSTONE - Weathered,
Moderately Hard, Occasional
Fractures and Dolomite Crystals,
Gray

DOLOSTONE - Unweathered,
Moderately Hard, Occasional
Fractures and Dolomite Crystals,
Gray

Boring Terminated
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ARKANSAS DEPARTMENT OF TRANSPORTATION BORING NO. 5
MATERIALS DIVISION - GEOTECHNICAL SEC. PAGE 1 OF

JOB NO. 050423          Izard County DATE: January 4, 2022

JOB NAME: Piney Creek Str. & Apprs. (S) TYPE OF DRILLING:

Route 56, Section 1 Hollow Stem Auger - Diamond Core

STATION: 119+05 EQUIPMENT: Acker 2

LOCATION: 62' Right of Construction Centerline
LOGGED BY: Coty Campbell and Don McCollum HAMMER CORRECTION FACTOR: N/A

COMPLETION DEPTH: 27.5
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DESCRIPTION OF MATERIAL SOIL
GROUP

10 20 30 40 50 60 70
PL LL

     MOISTURE CONTENT (%)

P
E

R
C

E
N

T
 P

A
S

S
IN

G
N

O
. 

2
0

0
 S

IE
V

E

N
O

. 
O

F
 B

L
O

W
S

P
E

R
 6

-I
N

.

%
T 
C
R

%
R
Q
D

1



5

10

15

20

25

30

35

Moist, Medium Dense, Brown Sand

Wet, Loose, Brown Gravel with
Sand

DOLOSTONE

DOLOSTONE - Unweathered,
Moderately Hard, Frequent
Dolomite Crystals, Gray

Boring Terminated
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ARKANSAS DEPARTMENT OF TRANSPORTATION BORING NO. 6
MATERIALS DIVISION - GEOTECHNICAL SEC. PAGE 1 OF

JOB NO. 050423          Izard County DATE: December 15, 2021

JOB NAME: Piney Creek Str. & Apprs. (S) TYPE OF DRILLING:

Route 56, Section 1 Hollow Stem Auger - Diamond Core

STATION: 119+80 EQUIPMENT: Acker 2

LOCATION: Construction Centerline
LOGGED BY: Coty Campbell/ Don McColllum HAMMER CORRECTION FACTOR: N/A

COMPLETION DEPTH: 28
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  ROCK CORE PHOTO   Job No.: 050423 
     Job Name: Piney Creek Str. & Apprs. (S). 
  

  

 
Station and Offset, ft: Sta. 116+40, CL Const.   

Depth, ft: 42.1 – 52.1 



      

  ROCK CORE PHOTO   Job No.: 050423 
     Job Name: Piney Creek Str. & Apprs. (S). 
  

  

 
Station and Offset, ft: Sta. 116+40, CL Const.   

Depth, ft: 52.1 – 57.1 



      

  ROCK CORE PHOTO   Job No.: 050423 
     Job Name: Piney Creek Str. & Apprs. (S). 
  

  

 
Station and Offset, ft: Sta. 116+60, CL Const.   

Depth, ft: 32.9 – 44.6 



      

  ROCK CORE PHOTO   Job No.: 050423 
     Job Name: Piney Creek Str. & Apprs. (S). 
  

  

 
Station and Offset, ft: Sta. 116+60, CL Const.   

Depth, ft: 44.6 – 54.6 



      

  ROCK CORE PHOTO   Job No.: 050423 
     Job Name: Piney Creek Str. & Apprs. (S). 
  

  

 
Station and Offset, ft: Sta. 118+40, 56’ Rt.   

Depth, ft: 17.7 – 26.7 



      

  ROCK CORE PHOTO   Job No.: 050423 
     Job Name: Piney Creek Str. & Apprs. (S). 
  

  

 
Station and Offset, ft: Sta. 118+40, 56’ Rt.   

Depth, ft: 26.7 – 31.7 



      

  ROCK CORE PHOTO   Job No.: 050423 
     Job Name: Piney Creek Str. & Apprs. (S). 
  

  

 
Station and Offset, ft: Sta. 119+05, 62’ Rt.   

Depth, ft: 13.5 – 22.5 



      

  ROCK CORE PHOTO   Job No.: 050423 
     Job Name: Piney Creek Str. & Apprs. (S). 
  

  

 
Station and Offset, ft: Sta. 119+05, 62’ Rt.   

Depth, ft: 22.5 – 27.5 



      

  ROCK CORE PHOTO   Job No.: 050423 
     Job Name: Piney Creek Str. & Apprs. (S). 
  

  

 
Station and Offset, ft: Sta. 119+80, CL Const.   

Depth, ft: 14.0 – 23.0 



      

  ROCK CORE PHOTO   Job No.: 050423 
     Job Name: Piney Creek Str. & Apprs. (S). 
  

  

 
Station and Offset, ft: Sta. 119+80, CL Const.   

Depth, ft: 23.0 – 28.0 
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113 Dixieland 

Rogers, AR 72758 

P (479) 621-0196 

Terracon.com 

 

 

 

May 17, 2022 

  

Arkansas Department of Transportation 

P.O. Box 2261 

Little Rock, AR  72203 

 

Attn:    Paul Tinsley 

O: 501.569.2496 

E: Paul.Tinsley@ardot.gov 

 

Re: Geophysical Investigation Report 

Job No. 050423 Piney Creek Structure and Approaches 

Route 56 

Pineville, Arkansas 

Terracon Report No. KB225007 

 

 

Dear Mr. Tinsley: 

 

On April 20th, 2022 Terracon Consultants, Inc. (Terracon) performed geophysical exploration 

services at the above referenced site. These services were performed in general accordance with 

ArDOT Task order G022. This report discusses our test methods and findings. 

 

PROJECT DESCRIPTION 

 

The purpose of the exploration was to use geophysical methods to further characterize the shallow 

geology and supplement the geotechnical investigation performed by ArDOT at the site referenced 

above. The project site is on the west side of Piney Creek just north of Route 56 where a proposed 

new bridge structure is planned.   

 

EXPLORATION METHODS 

 

Our methods of investigation included use of an Electrical Resistivity Tomography (ERT) system 

consisting of an Advanced Geosciences Inc. (AGI) SuperSting R8 control unit with up to 56 

electrodes and a Geometrics Geode seismograph with a linear array of 24 geophones.   Each test 

method was used along three survey lines located along the proposed north right of way, bridge 

centerline and south right of (Exhibit 1).  

 

Electrical Resistivity Tomography (ERT)  

 

This method uses an array of potential and current electrodes that function independently of one 

another to measure the potential field.  A transmitting current dipole is followed by a series of 

potential dipoles which measure the resulting voltage gradient at each station. As the transmitting 

dipole is advanced along the electrodes, the resulting gradient measurements were collected as a 

2D section below the survey array.  After field collection, the resistivity data was processed using 
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EarthImager 2D (engineered by AGI), an inversion and modeling software package. Changes in 

the earth resistivity can indicate changes in lithology, saturation, and amount of fracturing. 

 

Multichannel Analysis of Surface Waves (MASW) 

 

The seismograph and a linear array of twenty-four (24) 4.5Hz receivers (geophones) was used to 

collect MASW data.  The geophones were set with 10 foot spacing and surface waves generated 

using a 16 lb sledgehammer striking on an aluminum ground plate at each geophone then 12 

geophones were relocated to extend the line for a total of 36 geophone locations.   

 

MASW data is then processed using dispersion analysis software (SurfSeis), engineered by the 

Kansas Geological Survey, which extracts the fundamental-mode dispersion curve(s) for each shot 

location.  The curves are inverted and modeled to yield a one-dimensional (1D) shear-wave 

velocity profile along the array for a corresponding depth and surface location.  1D profiles are 

created for each surface location interval and then combined to yield a two-dimensional profile 

(2D). These 2D profiles are then examined for shear-wave velocity (Vs) variations to provide 

information on the soil/bedrock stratigraphy of the surveyed area. 

 

FINDINGS AND CONCLUSIONS 

 

In general, the interpreted stratigraphy, based on the available boring logs and collected 

geophysical data, includes clayey sand at the surface to approximately 30 to 40 feet foot below 

ground surface (BGS). This zone includes an area of clayey sand with gravel and cobbles about 10 

to 20 foot BGS. A calcareous sandstone transitioning to dolostone appears to underlie the above 

soils. The attached exhibits provide our collected profiles and interpretations. 

High Resistivity areas (green to red) are interpreted as very sandy clays with sandstone, gravels 

and/or cobbles, or sandstone/dolostone deeper in the section. Low resistivity areas (blue) could 

indicate moist clays or possible areas of concern for small cavities as seen in boring B-3. 

The MASW data can indicate weathered rock when interpreted in conjunction with the ERT. Some 

areas indicated as sandstone/dolostone by ERT showed lower shear wave velocities than typically 

expected, which could indicate weathering or fracturing. 

 

LIMITATIONS 

 

It should be noted that, as with any geophysical testing method, the process relies on instrument 

signals to indicate physical conditions in the field. Signal information can be affected by on-site 

conditions beyond the control of the operator. Interpretation of those signals is based on a 

combination of known factors combined with the experience of the operator and geophysical 

scientist evaluating the results. Utilizing conventional observation, sampling and testing 

(“truthing”) of select areas is recommended to confirm the results. As with all geophysical 

methods, the results provide a level of confidence, but should not be considered absolute.  We 

cannot be responsible for the misinterpretation of unverified results by others. 

 

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 geophysical 

practices.  No warranties, either express or implied, are intended or made.  
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The results presented in this report are based upon the data obtained from the geophysical 

surveys and from other information discussed in this report.  This report does not reflect variations 

that may occur in areas inaccessible to the geophysical equipment, 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.   

 

We appreciate the opportunity to be of service to you on this project. If you have any questions 

regarding our findings, please contact us. 

 

Sincerely, 

Terracon Consultants, Inc. 

 

 

 

 

John W. Adamson                                                              Michael H. Homan, P.E. 

Senior Staff Geophysicist                                           Senior Principal 

 

 
Copies to:   Addressee (1)  

Attachments: Exhibits 1 to 4 

   

 

Cert. of Auth. #CA-223, Exp. 6/30/23
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ERT Line Exhibit 1
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Borings completed by previously by ARDOT.



NS

North Line Geophysical Results

Exhibit 2

EW

Clayey sands with sandstone gravel

Moist clays with potential small cavities

ERT

MASW

Resistivity (ERT) (top)

Shales/Moist clay

Sandstone/Dolostone

Gravel and Sand

Sandy clay

Weathered rock

Soils

Stiff soils/Weathered Rock

Competent Rock

MASW  (bottom)

Vs (ft/s) 

High Resistivity areas (green to red) are interpreted as sandy clays, gravels, and/or cobbles in the top 

portion of the profile with sandstone/dolostone deeper.

Low resistivity areas (dark blue) could indicate small cavities as seen in boring B-3 or moist clays.

Some areas indicated as sandstone/dolostone with ERT exhibit lower shear wave velocities than 

typically expected, which could indicate weathering or fracturing in those rocks in the MASW profile.



EW

Center Line Geophysical Results

sandstone/dolostone

Clayey sands with sandstone gravel

Moist clays with potential small cavitiesERT

MASW

Exhibit 3

Resistivity (ERT) (top)

Shales/Moist clay

Sandstone/Dolostone

Gravel and Sand

Sandy clay

Weathered rock

Soils

Stiff soils/Weathered Rock

Competent Rock

MASW  (bottom)

Vs (ft/s) 

High Resistivity areas (green to red) are interpreted as sandy clays, gravels, and/or cobbles in the top 

portion of the profile with sandstone/dolostone deeper.

Low resistivity areas (dark blue) could indicate small cavities as seen in boring B-3 or moist clays.

Some areas indicated as sandstone/dolostone with ERT exhibit lower shear wave velocities than 

typically expected, which could indicate weathering or fracturing in those rocks in the MASW profile.

B1 B2 B3



Boring Logs

Exhibit 4



EW

South Line Geophysical Results

Sandstone/dolostone

Clayey sands with sandstone gravel

Moist clays with potential small cavities

ERT

MASW

Resistivity (ERT) (top)

Shales/Moist clay

Sandstone/Dolostone

Gravel and Sand

Sandy clay

Weathered rock

Soils

Stiff soils/Weathered Rock

Competent Rock

MASW  (bottom)

Vs (ft/s) 

High Resistivity areas (green to red) are interpreted as sandy clays, gravels, and/or cobbles in the top 

portion of the profile with sandstone/dolostone deeper.

Low resistivity areas (dark blue) could indicate small cavities as seen in boring B-3 or moist clays.

Some areas indicated as sandstone/dolostone with ERT exhibit lower shear wave velocities than 

typically expected, which could indicate weathering or fracturing in those rocks in the MASW profile.
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     Project Number: 050423  
     Project Name: Piney Creek
     Date Tested: 3/28/2022

Station Location Sample Depth Diameter Height Total Load Correction Stress Remarks
No. (ft.) (in) (in) (lbs.) Factor (psi)

116+40 CL 1 43.2 1.76 3.52 16,490 6,778

116+40 CL 2 50.3 1.76 3.46 27,070 11,126

116+40 CL 3 52.4 1.76 3.53 - - - Broke

116+60 CL 4 33.8 1.75 3.52 29,070 12,086

116+60 CL 5 40.7 1.76 3.49 - - - Broke

116+60 CL 6 43.4 1.76 3.50 43,650 17,942

116+60 CL 7 48.3 1.76 3.47 9,010 3,703

118+40 56' RT 8 19.7 1.76 3.43 47,730 19,619

118+40 56' RT 9 23.0 1.76 3.51 48,320 19,862

118+40 56' RT 10 26.3 1.76 3.47 13,650 5,611

118+40 56' RT 11 30.4 1.76 3.49 20,250 8,323

119+05 62' RT 12 18.1 1.76 3.57 12,070 4,961

119+05 62' RT 13 21.2 1.76 3.48 16,980 6,979

119+05 62' RT 14 22.8 1.76 3.55 29,380 12,076

119+80 CL 15 15.8 1.76 3.53 41,030 16,865

119+80 CL 16 18.2 1.76 3.51 32,480 13,351

119+80 CL 17 21.6 1.76 3.56 30,140 12,388

* Please note any broken samples, fractures or other characteristics of sample in Remarks.  

Rock Core Unconfined Compression Test Summary
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  SITE PICTURES   Job No.: 050423 
    Job Name: Hwy. 56 – Piney Creek Str. & Apprs. (S)
  

  

 
 

Overall View of Existing Bridge - Looking East (March 2022) 



      

  SITE PICTURES   Job No.: 050423 
    Job Name: Hwy. 56 – Piney Creek Str. & Apprs. (S)
  

  

 
 

Rock Exposed at the Southwest End of Existing Bridge (March 2022) 



      

  SITE PICTURES   Job No.: 050423 
    Job Name: Hwy. 56 – Piney Creek Str. & Apprs. (S)
  

  

 
 

Rock Exposed under West End of Existing Bridge (March 2022) 



      

  SITE PICTURES   Job No.: 050423 
    Job Name: Hwy. 56 – Piney Creek Str. & Apprs. (S)
  

  

 

 
East End of Existing Bridge (March 2022) 



      

  SITE PICTURES   Job No.: 050423 
    Job Name: Hwy. 56 – Piney Creek Str. & Apprs. (S)
  

  

 

 
Looking North of the Bridge Upstream (March 2022) 



      

  SITE PICTURES   Job No.: 050423 
    Job Name: Hwy. 56 – Piney Creek Str. & Apprs. (S)
  

  

 

 
Looking South of the Bridge Downstream (March 2022) 
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Title:
Latitude: 36.14698

Longitude: ‐92.07121
Site Class C

PGA: 0.145
FPGA: 1.2
AS: 0.174
SS: 0.322
FA: 1.2
SDS: 0.386
S1: 0.1
FV: 1.7
SD1: 0.17
SDc: B
TS: 0.441
T0: 0.088
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