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Site Vicinity Map
030458 Little Missouri River

Nevada County, Arkansas Job No. 18-183 Plate 1
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PLAN OF BORINGS and TEST PITS
030458 Little Missouri River

Nevada County, Arkansas
Job No. 18-183

Date: March 2019
PLATE 2A 

Scale: As Shown
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PLAN OF BORINGS and TEST PITS
030458 Little Missouri River

Nevada County, Arkansas
Job No. 18-183

Date: March 2019
PLATE 2B 

Scale: As Shown
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PLAN OF BORINGS
030458 Little Missouri River

Nevada County, Arkansas
Job No. 18-183

Date: March 2019
PLATE 2C

Scale: As Shown
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50/11"

50/8"

50/9"

50/3"

1.5 Inches: Asphalt Concrete
7 Inches: Aggregate Base (clayey
fine to coarse gravel)
Firm brown and tan fine sandy clay
(fill)
Medium dense brown silty fine
sand
- loose at 4 to 6 ft
- very loose below 6 ft
Loose tan and brown silty fine to
medium sand

Medium dense tan sandy fine to
coarse gravel

- dense at 18 to 23 ft

- medium dense, silty below 23 ft

Moderately hard dark gray
marlstone, fossiliferous and
calcareous, micaceous

- with limestone partings and
seams at 43 to 48 ft

-NON-PLASTIC--NON-PLASTIC-

SURF. EL:  238±

18-183

LOCATION:    Approx Sta 60+85, 30 ft Rt

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas
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TYPE:   Auger to 10 ft /Wash
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50/9"

50/8"

50/3"

50/4"

50/5"

50/4"

- slightly arenaceous below 53 ft

(continued)
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LOCATION:    Approx Sta 60+85, 30 ft Rt

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas
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DATE:  5/10/2019IN BORING:  5.5 ft
DEPTH TO WATER

DATE:  5-10-19
COMPLETION DEPTH:  75.0 ft
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TYPE:   Auger to 10 ft /Wash
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50/10"

50/9"

50/9"

50/9"

1.5 inches: Asphalt Concrete
5 inches: Aggregate Base (Clayey
fine to coarse gravel)
Medium dense brown and tan silt
w/a little fine gravel (fill)
Very soft to soft brown silty clay
- soft below 4 ft
Very loose brown silt

Loose brown fine sandy silt

Medium dense brown fine to
medium sand, slightly silty w/some
fine to coarse gravel

Medium dense brown sandy fine
gravel

Moderately hard dark gray
marlstone, calcareous and
fossiliferous, micaceous

Gs = 2.66

2.55

Gs = 2.66

2.55

SURF. EL:  239±

18-183

LOCATION:    Approx Sta 59+80, CL

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas

LG
B

N
E

W
  1

8-
18

3.
G

P
J 

 8
-9

-1
9

DATE:  5/14/2019IN BORING:  5 ft
DEPTH TO WATER

DATE:  5-14-19
COMPLETION DEPTH:  100.0 ft
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TYPE:   Auger to 13.5 ft /Wash
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PLATE 5
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50/9"

50/6"

50/9"

50/7"

50/10"

50/10"
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50/11"

- slightly arenaceous below 58 ft

- low hardness at 78 to 88 ft

- moderately hard below 88 ft

3.463.46

(continued)
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LOCATION:    Approx Sta 59+80, CL

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas
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DATE:  5/14/2019IN BORING:  5 ft
DEPTH TO WATER

DATE:  5-14-19
COMPLETION DEPTH:  100.0 ft
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TYPE:   Auger to 13.5 ft /Wash
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Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

50

55

60

65

70

75

80

85

50

60

70

80



50/10"

50/9"

(continued)
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LOCATION:    Approx Sta 59+80, CL

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas
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DATE:  5/14/2019IN BORING:  5 ft
DEPTH TO WATER
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Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

95

100

105

110

115

120

125

130

100

110

120

130



7

97

106

11

9

0/WOH

4

6

27

42

50/8"
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4 Inches: Asphalt Concrete
5 Inches: Aggregate Base (clayey
fine to coarse gravel)
Medium dense tan silt w/a little fine
gravel (fill)
Loose reddish brown and tan
clayey fine sand (fill)
Very soft brownish gray and gray
clay w/occasional organics and
ferrous stains
Very loose to loose gray and tan
clayey fine sand
- loose below 8 ft

Medium dense brown and tan
sandy fine to coarse gravel, slightly
silty

- dense at 18 to 23 ft

- dense to very dense below 23 ft

Low hardness dark gray marlstone
calcareous and fossiliferous,
micaceous

3.863.86

SURF. EL:  239±

18-183

LOCATION:    Approx Sta 59+15, CL

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas
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DATE:  5/15/2019IN BORING:  5.3 ft
DEPTH TO WATER

DATE:  5-15-19
COMPLETION DEPTH:  75.0 ft
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L O G  O F  B O R I N G  N O.  3

PLATE 8

Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

5

10

15

20

25

30

35

40

10

20

30

40



50/10"

50/10"

50/7"

50/8"

50/4"

50/10"

- moderately hard below 48 ft

- slightly arenaceous below 53 ft

(continued)
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LOCATION:    Approx Sta 59+15, CL

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas
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DATE:  5/15/2019IN BORING:  5.3 ft
DEPTH TO WATER

DATE:  5-15-19
COMPLETION DEPTH:  75.0 ft
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TYPE:   Auger to 20 ft /Wash
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PLATE 9
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B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

50

55

60

65

70

75

80

85

50

60

70

80



79

50

35

7

104

15

10

5

12

14

18

44

19

17

50/8"

50/8"

50/11"

Stiff reddish brown silty clay
w/some fine to coarse gravel (fill)
Firm to stiff reddish tan sandy clay
w/organic stains
- soft below 4 ft

Stiff reddish tan and tan fine sandy
clay, silty
Medium dense reddish brown silty
fine sand

Medium dense reddish tan sandy
fine to coarse gravel, slightly silty

- dense at 18 to 23 ft
- gray below 18 ft

- medium dense below 23 ft

Stiff dark gray clay, calcareous

Moderately hard dark gray
marlstone, calcareous, fossiliferous
and micaceous

SURF. EL:  240±
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LOCATION:    Approx Sta 57+10, 10 Lt

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas

LG
B

N
E

W
  1

8-
18

3.
G

P
J 

 8
-9

-1
9

DATE:  5/17/2019IN BORING:  8.5 ft
DEPTH TO WATER

DATE:  5-17-19
COMPLETION DEPTH:  75.0 ft
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50/11"

50

46

50/10"

50/10"

50/5"

- slightly arenaceous below 53 ft
-low hardness at 53 to 63 ft

- moderately hard below 63 ft

- more arenaceous below 73 ft

(continued)
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LOCATION:    Approx Sta 57+10, 10 Lt

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas
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DATE:  5/17/2019IN BORING:  8.5 ft
DEPTH TO WATER

DATE:  5-17-19
COMPLETION DEPTH:  75.0 ft
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TYPE:   Auger to 23.5 ft /Wash
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PLATE 11
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50/11"

50/8"

50/9"

Very soft to soft reddish brown fine
sandy clay (fill)
Very soft to soft yellowish tan and
tan silty clay w/ferrous stains
Medium dense gray and tan fine
sandy silt

Very loose tan and gray silty fine to
medium sand

Medium dense reddish brown
sandy fine to coarse gravel

- dense below 18 ft

Low hardness dark gray marlstone,
calcareous and fossiliferous,
micaceous

- moderately hard below 33 ft

SURF. EL:  239±
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LOCATION:    Approx Sta 55+80, 20 ft Rt

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas
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DATE:  5/18/2019IN BORING:  9 ft
DEPTH TO WATER

DATE:  5-18-19
COMPLETION DEPTH:  75.0 ft
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50/11"

50/10"

50/10"

50/8"

50/10"

50/11"

- slightly arenaceous at 58 to 63 ft

(continued)
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LOCATION:    Approx Sta 55+80, 20 ft Rt

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas
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DATE:  5/18/2019IN BORING:  9 ft
DEPTH TO WATER

DATE:  5-18-19
COMPLETION DEPTH:  75.0 ft
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3 inches: Asphalt Concrete
Loose reddish tan clayey fine to
coarse sand w/some fine to coarse
gravel (fill)
Firm gray and olive gray clay (fill)

- soft below 4 ft

Stiff gray, reddish brown and tan
silty clay, slightly sandy

- soft below 13 ft

Firm to stiff light gray silty clay
w/ferrous nodules

SURF. EL:  255±
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LOCATION:    Approx Sta 53+40, 35 ft Lt

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas
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DATE:  3/20/2019IN BORING:  17 ft at Completion
DEPTH TO WATER

DATE:  3-20-19
COMPLETION DEPTH:  20.0 ft
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3 inches: Asphalt Concrete
Loose reddish tan sandy fine
gravel, slightly clayey (fill)

Firm olive gray and tan clay,
slightly sandy (fill)

- stiff below 4 ft

Stiff to very stiff brown and gray
silty clay

- stiff below 8 ft

SURF. EL:  253±
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LOCATION:    Approx Sta 50+70, 30 ft Lt

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas
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DATE:  3/20/2019IN BORING:  Dry
DEPTH TO WATER

DATE:  3-20-19
COMPLETION DEPTH:  10.0 ft
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2 inches: Asphalt Concrete
Loose reddish tan sandy fine to
coarse gravel (fill)

Stiff brown and tan silty clay

Medium dense brown fine sandy
silt
- loose at 4 - 6 ft

Very loose light gray silty fine sand,
slightly clayey w/occasional
decayed organics

Medium dense gray and tan sandy
fine to coarse gravel, silty

SURF. EL:  242±
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LOCATION:    Approx Sta 63+40, 35 ft Rt

030458 - Bridge 03095 over Little Missouri River
Pike and Nevada County, Arkansas
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DATE:  3/20/2019IN BORING:  8.5 ft
DEPTH TO WATER
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- very loose below 6 ft
- with silty clay pockets at 6 - 8 ft

Medium dense tan and gray sandy
fine to coarse gravel, silty
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The consistency ratings of such soils are based on penetrometer readings.

TERMS  CHARACTERIZING  SOIL  STRUCTURE

SLICKENSIDED - having inclined planes of weakness that are slick and glossy in appearance.

determined by laboratory tests.

DESCRIPTIVE TERM            N-VALUE            RELATIVE DENSITY
VERY LOOSE
LOOSE
MEDIUM DENSE
DENSE
VERY DENSE

0-4
4-10
10-30
30-50
50 and above

0-15%
15-35%
35-65%
65-85%
85-100%

FINE GRAINED SOILS (major portion passing No. 200 sieve): Includes (1) Inorganic and organic

UNCONFINED
COMPRESSIVE STRENGTHDESCRIPTIVE TERM

TON/SQ. FT.
VERY SOFT
SOFT
FIRM
STIFF
VERY STIFF
HARD

Less than 0.25
0.25-0.50
0.50-1.00
1.00-2.00
2.00-4.00
4.00 and higher

NOTE: Slickensided and fissured clays may have lower unconfined compressive
strengths than shown above, because of planes of weakness or cracks in the soil.

silts and clays, (2) gravelly, sandy, or silty clays, and (3) clayey silts. Consistency is rated
according to shearing strength, as indicated by penetrometer readings or by unconfined
compression tests.

Clay

SOIL TYPES
(SHOWN IN SYMBOLS COLUMN)

SAMPLER TYPES
(SHOWN ON SAMPLES COLUMN)

Predominant type shown heavy

Terms used on this report for describing soils according to their texture or grain size distribution
are in accordance with the UNIFIED SOIL CLASSIFICATION SYSTEM, as described in
Technical Memorandum No.3-357, Waterways Experiment Station, March 1953

Shelby
Tube

Rock
Core

Split
Spoon

No
Recovery

Cutting

TERMS  DESCRIBING  CONSISTENCY  OR  CONDITION

COARSE GRAINED SOILS (major portion retained on No. 200 sieve): Includes (I) Clean gravels and
sands, and (2) silty or clayey gravels and sands. Condition is rated according to relative density, as

FISSURED - containing shrinkage cracks, frequently filled with fine sand or silt; usually more
 or less vertical.

LAMINATED - composed of thin layers of varying color and texture.
INTERBEDDED - composed of alternate layers of different soil types.
CALCAREOUS - containing appreciable quantities of calcium carbonate.
WELL GRADED - having a wide range in grain sizes and substantial amounts of all intermediate

particle sizes.
POORLY GRADED - predominantly of one grain size, or having a range of sizes with some

intermediate sizes missing.

Consulting Engineers
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SYMBOLS AND TERMS USED ON BORING LOGS

Gravel Sand Silt

Grubbs, Hoskyn,
Barton & Wyatt, Inc.
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50.8 25.4 19.1 9.5 4.75 2.0 0.425 0.075

2 in. 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200
1 4.5-5.5 21 100 100 100 100 100 100 99 44 SM A-4
1 9-10 21 --- --- --- 100 100 100 99 91 87 68 13 SM A-2-4
1 14-15 10 --- --- --- 100 100 82 58 35 20 10 1 GW A-1-a
1 29-30 21 75 26 49 100 90 85 76 72 69 66 64
1 34-35 22 70 22 48 --- --- --- --- 98 --- --- 88

2 9-10 26 21 20 1 100 100 100 100 100 100 100 74 ML A-4
2 14-15 17 --- --- --- 100 100 88 80 74 70 55 6 SM-SP A-3
2 24-25 9 --- --- --- 100 100 100 95 50 8 1 1 GP A-1-a
2 33-34 20 51 20 31 --- --- --- --- 99 --- --- 81
2 53-54 21 62 23 39 --- --- --- --- 100 --- --- 89

3 14-15 9 --- --- --- 100 100 81 62 47 32 20 7 GM-GW A-1-a
3 33-34 27 63 23 40 --- --- --- --- 100 --- --- 97
3 64-65 20 62 20 42 --- --- --- --- --- --- --- ---

4 2.5-3.5 20 35 20 15 --- --- --- --- 100 --- --- 79 CL A-6
4 6.5-7.5 19 21 16 5 --- --- --- --- 100 --- --- 50 SM-SC A-4
4 9-10 18 --- --- --- --- --- --- --- 100 --- --- 35 SM A-2-4
4 19-20 12 --- --- --- 100 96 86 61 43 30 19 7 SM-SP A-1-a
4 43-44 19 68 24 44 --- --- --- --- --- --- --- ---
4 59-60 26 65 20 45 --- --- --- --- --- --- --- ---

5 6.5-7.5 16 --- --- --- --- --- --- --- 100 --- --- 60 ML A-4
5 9-10 23 --- --- --- 100 100 100 100 100 99 81 17 SM A-2-4
5 14-15 16 --- --- --- --- --- --- --- 51 --- --- 4 GP A-2-4

SUMMARY of CLASSIFICATION TEST RESULTS
PROJECT: ARDOT 030458 - Bridge 03095 over Little Missouri River

LOCATION: Pike and Nevada County, Arkansas

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS SIEVE ANALYSIS                                 
PERCENT PASSINGPLASTICITY 

INDEX
PLASTIC 

LIMIT
LIQUID    
LIMIT

WATER 
CONTENT 

(%)

SAMPLE 
DEPTH (ft)

NON-PLASTIC

MARL

MARL

GHBW JOB NUMBER: 18-183

MARL
MARL

MARL
MARL

MARL

MARL

Grubbs, Hoskyn,
Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE



50.8 25.4 19.1 9.5 4.75 2.0 0.425 0.075

2 in. 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200

SUMMARY of CLASSIFICATION TEST RESULTS
PROJECT: ARDOT 030458 - Bridge 03095 over Little Missouri River

LOCATION: Pike and Nevada County, Arkansas

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS SIEVE ANALYSIS                                 
PERCENT PASSINGPLASTICITY 

INDEX
PLASTIC 

LIMIT
LIQUID    
LIMIT

WATER 
CONTENT 

(%)

SAMPLE 
DEPTH (ft)

GHBW JOB NUMBER: 18-183

5 19-20 8 --- --- --- 100 88 83 36 18 14 12 4 GP A-1-a
5 39-40 22 70 22 48 --- --- --- --- --- --- --- ---

6 1-1.5 32 72 24 48 --- --- --- --- 98 --- --- 88 CH A-7-6
6 6.5-7.5 14 26 16 10 --- --- --- --- 100 --- --- 84 CL A-4

7 0.5-1.5 7 24 15 9 100 100 90 71 56 45 35 11 SC-SP A-2-4
7 2.5-3.5 32 64 23 41 --- --- --- --- 99 --- --- 89 CH A-7-6

8 0.5-1.5 6 --- --- --- 100 87 72 44 29 23 18 12 GC-GP A-2-4
8 3-3.5 18 --- --- --- --- --- --- --- 100 --- --- 55 ML A-4
8 6.5-7.5 25 --- --- --- --- --- --- --- 100 --- --- 35 SM A-2-4

9 0.5-1 6 18 16 2 100 79 66 56 43 34 27 17 GM A-1-b
9 2.5-3.5 25 23 20 3 --- --- --- --- 100 --- --- 85 ML A-4
9 4.5-5.5 21 --- --- --- --- --- --- --- 100 --- --- 39 SM A-4

MARL

Grubbs, Hoskyn,
Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE
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GRAVEL SAND
SILT            CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 1, 4.5-5.5 ft; NON-PLASTIC
Description: Brown silty fine SAND
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USCS Classification = SM   
AASHTO Classification = A-4 

D50 = 0.09 mm

D30 = 0.034 mm

D10 < 0.001 mm
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GRAVEL SAND
SILT            CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 1, 9-10 ft;
Description: Tan and brown silty fine to medium SAND

Pe
rc

en
t R

et
ai

ne
d 

by
 W

ei
gh

t

USCS Classification = SM   
AASHTO Classification = A-2-4 

D50 = 0.24 mm

D30 = 0.13 mm

D10 = 0.034 mm
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 1, 14-15 ft;
Description: Tan sandy fine to coarse GRAVEL
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USCS Classification = GW
AASHTO Classification = A-1-a  

D50 = 7.3 mm

D30 = 3.5 mm

D10 = 0.42 mm
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GRAVEL SAND
SILT            CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 1, 29-30 ft; LL = 75, PL = 26, PI = 49
Description: Dark gray MARL, fossiliferous and calcareous, micaceous
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USCS Classification = CH   
AASHTO Classification = A-7-6 

D50 = 0.0034 mm

D30 < 0.001 mm

D10 < 0.001 mm
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GRAVEL SAND
SILT            CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 2, 9-10 ft; LL = 21, PL = 20, PI = 1
Description: Brown fine sandy SILT
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USCS Classification = ML   
AASHTO Classification = A-4 

D50 = 0.043 mm

D30 = 0.017 mm

D10 < 0.001 mm
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 2, 14-15 ft;
Description: Brown fine to medium SAND, slightly silty w/ some fine to 
coarse gravel
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USCS Classification = SM-SP 
AASHTO Classification = A-3  

D50 = 0.35 mm

D30 =  0.17 mm

D10 = 0.084 mm
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 2, 24-25 ft;
Description: Brown sandy fine GRAVEL
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USCS Classification = GP 
AASHTO Classification = A-1-a   

D50 = 4.8 mm

D30 =  3.1 mm

D10 = 2.1 mm
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 3, 14-15 ft;
Description: Brown and tan sandy fine to coarse GRAVEL, slightly silty
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USCS Classification = GM-GW  
AASHTO Classification = A-1-a    

D50 = 5.4 mm

D30 =  1.6 mm

D10 = .11 mm
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 4, 19-20 ft;
Description: Gray sandy fine to coarse GRAVEL, slightly silty
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USCS Classification = SM-SP
AASHTO Classification = A-1-a  

D50 = 6.1 mm

D30 =  2 mm

D10 = 0.12 mm
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 5, 9-10 ft;
Description: Tan and gray silty fine to medium SAND
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USCS Classification = SM
AASHTO Classification = A-2-4  

D50 = 0.18 mm

D30 = 0.09 mm

Estimated D10 = 0.062 mm
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SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 5, 19-20 ft;
Description: Brown sandy fine to coarse GRAVEL
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USCS Classification = GP
AASHTO Classification = A-1-a  

D50 = 12 mm

D30 = 7.3 mm

D10 = 0.27 mm
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 7, 0.5-1.5 ft; LL = 24, PL = 15, PI = 9
Description: Reddish tan fine to coarse SAND, slightly clayey w/ some 
fine to coarse gravel (fill)
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USCS Classification = SC-SP
AASHTO Classification = A-2-4 

D50 = 3 mm

D30 = 0.3 mm

Estimated D10 = 0.07 mm
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 8, 0.5-1.5 ft
Description: Reddish tan sandy fine to coarse GRAVEL (fill)
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USCS Classification = GC-GP 
AASHTO Classification = A-2-4 

D50 = 11 mm

D30 = 5 mm

Estimated D10 = 0.045 mm
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GRAVEL SAND
SILT            OR           CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

18-183

Sample: Boring 9, 0.5-1.5 ft; LL = 18, PL = 16, PI = 2
Description: Reddish tan sandy fine to coarse GRAVEL, slightly clayey

Pe
rc

en
t R

et
ai

ne
d 

by
 W

ei
gh

t

USCS Classification = GM    
AASHTO Classification = A-1-b 

D50 = 6.9 mm

D30 = 0.8 mm

Estimated D10 = 0.022 mm
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Project: ARDOT 030458 Little Missouri River - Nevada County, Arkansas Job No: 18-183
Material Description: 
Location Sampled/Source:
Sample Depth, ft:
Date Sampled:
Date Tested:
Tested By:
Report Date: Sieve Percent

76 Number Passing
51 3 in. 100
51 2 in. 96
19 3/4 in. 91

104.9 10 3/8 in. 86
18.7 5 #4 81

2 #10 75
0 #40 70

20.8 % 0 #200 59

TP-1A @ 1.5-2' 2.70
PROCTOR TEST RESULTS (ASTM D-1557)

Brown fine sandy CLAY with a little fine gravel

As Molded:  122.7 pcf @ 15.5%; Percent swell: 0.04%

Test Date: 1/24/19

REPORT OF STANDARD PROCTOR TEST 
(AASHTO T-99)

P.O. Box 30970
Little Rock, Arkansas 72260-0970

(501) 455-2536
#1 Trigon Place 72209

FAX (501) 455-4137

Plastic Limit: 20
Liquid Limit: 48

CL

LAB COMPACTION PROCEDURE:
AASHTO T-99 Method: A

4/3/2019
LLC

3/26/2019

Dark brown fine sandy CLAY w/ some fine to coarse gravel

ATTERBERG LIMITS
AASHTO T-89 & T-90

3/15A

3/15/2019
0.5-1

AASHTO T-88
GRADATION

As Recieved Water Content: A-7-6

USCS Classification:

Plasticity Index: 28

Optimum Water Content (%):
Maximum Unit Dry Wt. (pcf):

AASHTO Classification:

98

99
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108

14 15 16 17 18 19 20 21 22 23 24 25

D
ry

 U
n

it
 W

t.
 (

p
cf

)

Water Content (%)

Zero Air Voids
Est. Gs = 2.68

Optimum Air Voids



Brown fine sandy CLAY with a little fine gravel
TP-1A

USCS AASHTO
 3/15A @ 0.5-1 CL A-7-6 20.5 2.68 48 20 19 59

Remarks:

Classification Natural 
Moisture 

Content, % 

Assumed
Specific 
Gravity

Liquid 
Limit, % 

GHBW Project Number: 18-183
Location: Nevada County, Arkansas
Sample Date: 3/15/19
Test Date: 3/26/19

% 
Retained 

No.4

% 
Passing 
No.200

Plastic 
Limit, %

As Molded: 181.1 pcf @ 20.1%; Percent swell: 1.5%

Project: ARDOT 030458 - Little Missouri River 

PROCTOR TEST RESULTS (AASHTO T-99) MATERIAL DESCRIPTION
Optimum Moisture Content = 18.7% Dark brown fine sandy CLAY w/ some fine to coarse 

gravelMaximum Dry Density =  104.9 pcf

Boring 
No./Depth, ft
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Laboratory CBR Test Report 
(AASHTO T-193)

Top of Specimen

Bottom of Specimen

CBR = 3.2 

CBR = 3.9



Project: ARDOT 030458 Little Missouri River - Nevada County, Arkansas Job No: 18-183
Material Description: 
Location Sampled/Source:
Sample Depth, ft:
Date Sampled:
Date Tested:
Tested By:
Report Date:

76 Sieve Percent
51 Number Passing
51 2 in. 100
19 3/4 in. 94

106.2 10 3/8 in. 93
18.7 5 #4 92

2 #10 90
0 #40 87

24.1 % 0 #200 73

TP-1A @ 1.5-2' 2.70
PROCTOR TEST RESULTS (ASTM D-1557)

Brown fine sandy CLAY with a little fine gravel

As Molded:  122.7 pcf @ 15.5%; Percent swell: 0.04%

Test Date: 1/24/19

REPORT OF STANDARD PROCTOR TEST 
(AASHTO T-99)

P.O. Box 30970
Little Rock, Arkansas 72260-0970

(501) 455-2536
#1 Trigon Place 72209

FAX (501) 455-4137

Plastic Limit: 20
Liquid Limit: 45

CL

LAB COMPACTION PROCEDURE:
AASHTO T-99 Method: A

4/3/2019
LLC

3/26/2019

Brown fine sandy CLAY, w/ trace fine to coarse gravel

ATTERBERG LIMITS
AASHTO T-89 & T-90

3/15B

3/15/2019
0.5-1

AASHTO T-88
GRADATION

As Recieved Water Content: A-7-6

USCS Classification:

Plasticity Index: 25

Optimum Water Content (%):
Maximum Unit Dry Wt. (pcf):

AASHTO Classification:
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Brown fine sandy CLAY with a little fine gravel
TP-1A

USCS AASHTO
 3/15B @ 0.5-1 CL A-7-6 20.6 2.69 45 20 7 73

Remarks:

Classification Natural 
Moisture 

Content, % 

Assumed
Specific 
Gravity

Liquid 
Limit, % 

GHBW Project Number: 18-183
Location: Nevada County, Arkansas
Sample Date: 3/15/19
Test Date: 3/26/19

% 
Retained 

No.4

% 
Passing 
No.200

Plastic 
Limit, %

As Molded:191.1 pcf @ 19.1%; Percent swell: 2.8%

Project: ARDOT 030458 - Little Missouri River 

PROCTOR TEST RESULTS (AASHTO T-99) MATERIAL DESCRIPTION
Optimum Moisture Content = 18.7% Brown fine sandy CLAY, w/ trace fine to coarse 

gravelMaximum Dry Density =  106.2 pcf

Boring 
No./Depth, ft

0

50

100

150

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
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Laboratory CBR Test Report 
(AASHTO T-193)

Top of Specimen

Bottom of Specimen

CBR = 2.6

CBR = 3.5
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Grubbs, Hoskyn, Barton & Wyatt, Inc.
Consulting Engineers
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Grubbs, Hoskyn, Barton & Wyatt, Inc.
Consulting Engineers
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approximately El 246

T
IP

 E
L

E
V

A
T

IO
N

, F
E

E
T

Note: 1. Piles assumed to be driven to refusal.
2. No downdrag.

Moderately hard
MARLSTONE



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
 
 

Summary of Stability Analysis Results 
ARDOT Job No. 030458 Little Missouri River & Relief Strs. & Apprs. (S) 

Hwy. 19 Over Little Missouri River 
GHBW Job No. 18-183 

Nevada and Pike Counties, Arkansas 
 
 
 
 

Bridge End Design Loading Condition Calculated Minimum Factor of Safety 

Bent 1 End Slope 

End of Construction 2.9 

Long Term 2.6 
Rapid Drawdown from El 250 to Existing 

Grade 2.2 

Seismic (kh =AS/2 = 0.05) 2.6 

Bent 5 End Slope 

End of Construction 3.7 

Long Term 3.3 
Rapid Drawdown from El 250 to Existing 

Grade 2.3 

Seismic (kh =AS/2 = 0.05) 3.2 
 

 
  



GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – End of Construction 

Bent 1 End Slope 
ARDOT Job No. 030458 Little Missouri River & Relief Strs. & Apprs. (S) 

Hwy. 19 Over Little Missouri River 
GHBW Job No. 18-183 

Nevada and Pike Counties, Arkansas 
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Long Term Condition 

Bent 1 End Slope 
ARDOT Job No. 030458 Little Missouri River & Relief Strs. & Apprs. (S) 

Hwy. 19 Over Little Missouri River 
GHBW Job No. 18-183 

Nevada and Pike Counties, Arkansas 

LH-MH MARLTSONE
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Rapid Drawdown Condition, EI 250 to Existing Grade 

Bent 1 End Slope 
ARDOT Job No. 030458 Little Missouri River & Relief Strs. & Apprs. (S) 

Hwy. 19 Over Little Missouri River 
GHBW Job No. 18-183 

Nevada and Pike Counties, Arkansas 
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Seismic Condition (kh = AS /2= 0.05) 

Bent 1 End Slope 
ARDOT Job No. 030458 Little Missouri River & Relief Strs. & Apprs. (S) 

Hwy. 19 Over Little Missouri River 
GHBW Job No. 18-183 

Nevada and Pike Counties, Arkansas 
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – End of Construction 

Bent 5 End Slope 
ARDOT Job No. 030458 Little Missouri River & Relief Strs. & Apprs. (S) 

Hwy. 19 Over Little Missouri River 
GHBW Job No. 18-183 

Nevada and Pike Counties, Arkansas 
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Long Term Condition 

Bent 5 End Slope 
ARDOT Job No. 030458 Little Missouri River & Relief Strs. & Apprs. (S) 

Hwy. 19 Over Little Missouri River 
GHBW Job No. 18-183 

Nevada and Pike Counties, Arkansas 
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Seismic Condition (kh = AS /2= 0.05) 
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PLAN OF BORINGS and TEST PITS
030458 Little Missouri River

Nevada County, Arkansas
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PLAN OF BORINGS and TEST PITS
030458 Little Missouri River

Nevada County, Arkansas
Job No. 18-183

Date: March 2019
PLATE 2B 
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