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

JOB NO. 110861          Cross County DATE: October 29-30, 2024

JOB NAME: St. Francis River Str. & Apprs. (Coldwater) (S) TYPE OF DRILLING:

Route 42, Section 3 Hollow Stem Auger-Rotary Wash

STATION: 34+57 EQUIPMENT: CME 75

LOCATION: 5' Right of Construction Centerline
LOGGED BY: Stanley Bates HAMMER CORRECTION FACTOR: 1.57

COMPLETION DEPTH: 101.5

REMARKS: Water Level was 17 feet below ground level on October 30, 2024
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ARKANSAS DEPARTMENT OF TRANSPORTATION BORING NO. 1
MATERIALS DIVISION - GEOTECHNICAL SECTION PAGE 2 OF

JOB NO. 110861          Cross County DATE: October 29-30, 2024

JOB NAME: St. Francis River Str. & Apprs. (Coldwater) (S) TYPE OF DRILLING:

Route 42, Section 3 Hollow Stem Auger-Rotary Wash

STATION: 34+57 EQUIPMENT: CME 75

LOCATION: 5' Right of Construction Centerline
LOGGED BY: Stanley Bates HAMMER CORRECTION FACTOR: 1.57

COMPLETION DEPTH: 101.5

REMARKS: Water Level was 17 feet below ground level on October 30, 2024
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ARKANSAS DEPARTMENT OF TRANSPORTATION BORING NO. 1
MATERIALS DIVISION - GEOTECHNICAL SECTION PAGE 3 OF

JOB NO. 110861          Cross County DATE: October 29-30, 2024

JOB NAME: St. Francis River Str. & Apprs. (Coldwater) (S) TYPE OF DRILLING:

Route 42, Section 3 Hollow Stem Auger-Rotary Wash

STATION: 34+57 EQUIPMENT: CME 75

LOCATION: 5' Right of Construction Centerline
LOGGED BY: Stanley Bates HAMMER CORRECTION FACTOR: 1.57

COMPLETION DEPTH: 101.5

REMARKS: Water Level was 17 feet below ground level on October 30, 2024
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ARKANSAS DEPARTMENT OF TRANSPORTATION BORING NO. 2
MATERIALS DIVISION - GEOTECHNICAL SECTION PAGE 1 OF

JOB NO. 110861          Cross County DATE: October 22-23, 2024

JOB NAME: St. Francis River Str. & Apprs. (Coldwater) (S) TYPE OF DRILLING:

Route 42, Section 3 Hollow Stem Auger-Rotary Wash

STATION: 38+80 EQUIPMENT: Acker 2
LOCATION: 67' Right of Construction Centerline
LOGGED BY: Stanley Bates HAMMER CORRECTION FACTOR: 1.55
COMPLETION DEPTH: 121.5

REMARKS: *Water level on October 28, 2024 was 11.5 feet below ground level.
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JOB NO. 110861          Cross County DATE: October 22-23, 2024

JOB NAME: St. Francis River Str. & Apprs. (Coldwater) (S) TYPE OF DRILLING:

Route 42, Section 3 Hollow Stem Auger-Rotary Wash

STATION: 38+80 EQUIPMENT: Acker 2
LOCATION: 67' Right of Construction Centerline
LOGGED BY: Stanley Bates HAMMER CORRECTION FACTOR: 1.55
COMPLETION DEPTH: 121.5

REMARKS: *Water level on October 28, 2024 was 11.5 feet below ground level.
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JOB NO. 110861          Cross County DATE: October 22-23, 2024

JOB NAME: St. Francis River Str. & Apprs. (Coldwater) (S) TYPE OF DRILLING:

Route 42, Section 3 Hollow Stem Auger-Rotary Wash

STATION: 38+80 EQUIPMENT: Acker 2
LOCATION: 67' Right of Construction Centerline
LOGGED BY: Stanley Bates HAMMER CORRECTION FACTOR: 1.55
COMPLETION DEPTH: 121.5

REMARKS: *Water level on October 28, 2024 was 11.5 feet below ground level.
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JOB NO. 110861          Cross County DATE: October 22-23, 2024

JOB NAME: St. Francis River Str. & Apprs. (Coldwater) (S) TYPE OF DRILLING:

Route 42, Section 3 Hollow Stem Auger-Rotary Wash

STATION: 38+80 EQUIPMENT: Acker 2
LOCATION: 67' Right of Construction Centerline
LOGGED BY: Stanley Bates HAMMER CORRECTION FACTOR: 1.55
COMPLETION DEPTH: 121.5

REMARKS: *Water level on October 28, 2024 was 11.5 feet below ground level.
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MATERIALS DIVISION - GEOTECHNICAL SECTION PAGE 1 OF

JOB NO. 110861          Cross County DATE: October 14-16, 2024

JOB NAME: St. Francis River Str. & Apprs. (Coldwater) (S) TYPE OF DRILLING:

Route 42, Section 3 Hollow Stem Auger-Rotary Wash

STATION: 40+97 EQUIPMENT: CME 75

LOCATION: Construction Centerline
LOGGED BY: Stanley Bates HAMMER CORRECTION FACTOR: 1.57

COMPLETION DEPTH: 121.5
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JOB NO. 110861          Cross County DATE: October 14-16, 2024

JOB NAME: St. Francis River Str. & Apprs. (Coldwater) (S) TYPE OF DRILLING:

Route 42, Section 3 Hollow Stem Auger-Rotary Wash

STATION: 40+97 EQUIPMENT: CME 75

LOCATION: Construction Centerline
LOGGED BY: Stanley Bates HAMMER CORRECTION FACTOR: 1.57

COMPLETION DEPTH: 121.5
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JOB NAME: St. Francis River Str. & Apprs. (Coldwater) (S) TYPE OF DRILLING:

Route 42, Section 3 Hollow Stem Auger-Rotary Wash

STATION: 40+97 EQUIPMENT: CME 75

LOCATION: Construction Centerline
LOGGED BY: Stanley Bates HAMMER CORRECTION FACTOR: 1.57

COMPLETION DEPTH: 121.5
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JOB NAME: St. Francis River Str. & Apprs. (Coldwater) (S) TYPE OF DRILLING:

Route 42, Section 3 Hollow Stem Auger-Rotary Wash

STATION: 40+97 EQUIPMENT: CME 75

LOCATION: Construction Centerline
LOGGED BY: Stanley Bates HAMMER CORRECTION FACTOR: 1.57

COMPLETION DEPTH: 121.5
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  SITE PICTURES Job No.: 110861 
   Job Name: St. Francis River Str. & Apprs. (Coldwater) (S) 

  

 
South side of east bridge end looking northeast (Early October 2024 Before Demolition) 



      

  SITE PICTURES Job No.: 110861 
   Job Name: St. Francis River Str. & Apprs. (Coldwater) (S) 

  

 
Looking northwest from the east bridge end (Early October 2024 Before Demolition) 



      

  SITE PICTURES Job No.: 110861 
   Job Name: St. Francis River Str. & Apprs. (Coldwater) (S) 

  

 
South side of east bridge end looking north (Late October 2024 During Demolition) 



      

  SITE PICTURES Job No.: 110861 
   Job Name: St. Francis River Str. & Apprs. (Coldwater) (S) 

  

 
South side of east bridge end looking west (Late October 2024 During Demolition) 



      

  SITE PICTURES Job No.: 110861 
   Job Name: St. Francis River Str. & Apprs. (Coldwater) (S) 

  

 
South side of collapsed bridge looking northwest towards west bridge end (Late October 2024 During Demolition) 
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Title:
Latitude: 35.364496

Longitude: ‐90.576977
Site Class D

PGA: 0.97
FPGA: 1
AS: 0.97
SS: 1.744
FA: 1
SDS: 1.744
S1: 0.486
FV: 1.514
SD1: 0.736
SDc: D
TS: 0.422
T0: 0.084
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Materials Division

Input By: MB 11/12/2024
Checked by: YZ 12/03/2024 

NEWMARK'S DISPLACEMENT ANALYSIS METHOD (NDAM) -
CALTRANS MEMO-TO-DESINERS (MTD) 20-15

Job No.: 110861

1. Seismic Parameters

1.1 Design Peak Ground Acceleration

1.1.1 General Procedure

≔PGA 0.97 ≔FPGA 1.00 ≔AS =⋅FPGA PGA 0.97

1.1.2 Site-Specific Procedure

≔HPGA 0.647 Horizontal peak ground acceleration coefficient - Page 4 of 24
Also kh_max , amax, kmax, etc. - Page 2 of 24

≔kh_max HPGA Horizontal peak ground acceleration coefficient - Page 4 of 24

1.1.3 Adopted Value

≔kh_max =max
⎛
⎜
⎝

,―
2

3
AS kh_max

⎞
⎟
⎠

0.647 Horizontal peak ground acceleration coefficient used for analysis

1.2 Other Seismic Parameters
≔kh_y 0.165 Yield acceleration of the failure mass, i.e., the horizontal acceleration that results in a 

factor of safety of 1.0 in a pseudo-static limit equilibrium slope stability analysis, 
bckcalculated by using stability analysis software - Page 2 of 24

≔Mw 7.0 Moment magnitude - Page 4 of 24

2. Newmark's Displacement (Lateral Spreading)

≔a =---0.22 2.83 ln ⎛⎝kh_y⎞⎠ ⋅0.333 ⎛⎝ln ⎛⎝kh_y⎞⎠⎞⎠
2

3.798

≔b =+⋅0.566 ln⎛⎝kh_y⎞⎠ ln ((HPGA)) ⋅3.04 ln ((HPGA)) -0.88

≔c =+⋅-0.244 ((ln ((HPGA))))
2

⋅0.278 ⎛⎝ -Mw 7⎞⎠ -0.046

≔Δ =⋅⋅0.3937 exp(( ++a b c)) in 7.0 in Estimated permanent displacement / lateral spreading (Eq. 1 - Page 3 of 24)

Page 1 of 1
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Input by: MBB 11/27/2024

Job No.: 110861 Checked by: MLG 12/5/2024

Site No.: 1 Back-checked by: YZ 12/10/2024

Top Bottom
Fill Soft Clay (Matlock) 120 750 0.010 NA NA

Ground 210 Lean Clay with Sand Soft Clay (Matlock) 115 1150 0.007 NA NA
210 198 Lean to Fat Clay Soft Clay (Matlock) 110 550 0.010 NA NA
198 190 Lean to Fat Clay Soft Clay (Matlock) 50 950 0.010 NA NA
190 170 Silty Sand / Silt / Silt with Sand Sand (Reese) 60 NA NA 32 40
170 140 Sand / Sand with Silt and Trace Oragnics Sand (Reese) 75 NA NA 37 104

Sand with Silt and Gravel Sand (Reese) 80 NA NA 39 127

Top Bottom
Ground 189 Sandy Lean Clay Soft Clay (Matlock) 110 750 0.010 NA NA

189 184 Silty Sand  Sand (Reese) 105 NA NA 34 102
184 136 Sand / Sand with Silt  Sand (Reese) 65 NA NA 36 92
136 101 Sand with Gravel and Trace Organic Matter Sand (Reese) 70 NA NA 36 92

Sand Sand (Reese) 75 NA NA 37 104

Top Bottom

Fill Soft Clay (Matlock) 120 750 0.01 NA NA
Ground 200 Fat to Lean Clay Stiff Clay w/o Free Water (Reese) 115 1650 0.007 NA NA

200 185 Sandy Lean Clay Soft Clay (Matlock) 45 150 0.050 NA NA
185 179 Sand with Silt Sand (Reese) 60 NA NA 34 66
179 175 Sandy Clay Soft Clay (Matlock) 45 350 0.020 NA NA
175 145 Sand with silt, Gravel, and Trace Orgainics Sand (Reese) 70 NA NA 36 92
145 130 Sand with Gravel / Sand with Silt Sand (Reese) 75 NA NA 37 104
130 100 Sand / Sand with Gravel / Sand with Silt Sand (Reese) 70 NA NA 36 92

Sand with Silt Sand (Reese) 90 NA NA 39 127

Friction Angle, ,  ˚

Static Lateral Parameters

below 140

Above Ground Surface

below 101

Bents 3-6 - Boring 2
Elevation, ft

Material

Undrained Shear 
Strength of Soil (Cu) 

(psf)

Strain Factor (50 

for Soil) / km for 
Rock)

Friction Angle, ,  ˚
Effective Unit 
Weight, ',pcf Soil Modulus, k, pci

Soil Modulus, k, pciModel Effective Unit 
Weight, ',pcf

Undrained Shear 
Strength of Soil (Cu) 

(psf)

below 100

Bents 1 & 2 - Boring 1
Elevation, ft

Material Model Effective Unit 
Weight, ',pcf

Undrained Shear 
Strength of Soil (Cu) 

(psf)

Strain Factor (50 

for Soil) / km for 
Rock)

Friction Angle, ,  ˚ Soil Modulus, k, pci

Above Ground Surface

Bent 7- Boring 3
Elevation, ft

Material Model

Strain Factor (50 

for Soil) / km for 
Rock)
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Top Bottom
Fill N Soft Clay (Matlock) 120 750 0.010 NA NA

Ground 210 Lean Clay with Sand N Soft Clay (Matlock) 115 1150 0.007 NA NA
210 198 Lean to Fat Clay N Soft Clay (Matlock) 110 550 0.010 NA NA
198 190 Lean to Fat Clay N Soft Clay (Matlock) 50 950 0.010 NA NA
190 174.5 Silty Sand / Silt / Silt with Sand Y Sand (Reese) 60 NA NA 20 20

174.5 170 Silty Sand / Silt / Silt with Sand N Sand (Reese) 60 NA NA 32 40
170 140 Sand / Sand with Silt and Trace Oragnics N Sand (Reese) 75 NA NA 37 104

Sand with Silt and Gravel N Sand (Reese) 80 NA NA 39 127

Top Bottom
Ground 189 Sandy Lean Clay N Soft Clay (Matlock) 110 750 0.010 NA NA

189 184 Silty Sand  Y Sand (Reese) 45 NA NA 12 20
184 176 Sand / Sand with Silt  Y Sand (Reese) 65 NA NA 20 20
176 136 Sand / Sand with Silt  N Sand (Reese) 65 NA NA 36 92
136 101 Sand with Gravel and Trace Organic Matter N Sand (Reese) 70 NA NA 36 92

Sand N Sand (Reese) 75 NA NA 37 104

Top Bottom

Fill N Soft Clay (Matlock) 120 750 0.01 NA NA
Ground 200 Fat to Lean Clay N Stiff Clay w/o Free Water (Reese) 115 1650 0.007 NA NA

200 185 Sandy Lean Clay Y Soft Clay (Matlock) 45 120 0.050 NA NA
185 179 Sand with Silt Y Sand (Reese) 60 NA NA 20 20
179 175 Sandy Clay Y Soft Clay (Matlock) 45 280 0.020 NA NA
175 170 Sand with silt, Gravel, and Trace Orgainics Y Sand (Reese) 70 NA NA 20 20
170 145 Sand with silt, Gravel, and Trace Orgainics N Sand (Reese) 70 NA NA 36 92
145 130 Sand with Gravel / Sand with Silt N Sand (Reese) 75 NA NA 37 104
130 100 Sand / Sand with Gravel / Sand with Silt N Sand (Reese) 70 NA NA 36 92

Sand with Silt N Sand (Reese) 90 NA NA 39 127

Strain Factor (50 

for Soil) / km for 
Rock)

Friction Angle, ,  ˚

Model
Effective Unit 
Weight, ',pcf

below 140

Above Ground Surface

below 101

Bents 3-6 - Boring 2
Elevation, ft

Material

Undrained Shear 
Strength of Soil (Cu) 

(psf)

Strain Factor (50 

for Soil) / km for 
Rock)

Friction Angle, ,  ˚ Soil Modulus, k, pci

Liquefiable?

Liquefiable?

Soil Modulus, k, pciModel
Effective Unit 
Weight, ',pcf

Undrained Shear 
Strength of Soil (Cu) 

(psf)

Post-Liquefaction Lateral Parameters

Liquefiable?

below 100

Bents 1 & 2 - Boring 1
Elevation, ft

Material Model
Effective Unit 
Weight, ',pcf

Undrained Shear 
Strength of Soil (Cu) 

(psf)

Strain Factor (50 

for Soil) / km for 
Rock)

Friction Angle, ,  ˚ Soil Modulus, k, pci

Above Ground Surface

Bent 7- Boring 3
Elevation, ft

Material
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