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The information contained herein was obtained by the Department for design and estimating purposes only.  
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SITE VICINITY MAP
090579 Hwy.23 Strs. & Apprs

Madison County, Arkansas

Job No. 20-138
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PLAN OF BORINGS
090579 RCB Approach Roads

Madison County, Arkansas
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PLAN OF BORINGS
090579 – Hwy 23 over Hawkins Hollow Creek

Madison County, Arkansas
Job No. 20-138Scale: As shown PLATE 2B
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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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� Grubbs, Hoskyn, 

� Barton &: Wyatt, Inc. BORING LOG TERMS - ROCK 

I 

Consulting Engineers 
ROCK TYPES 
(SHOWN IN SYMBOLS COLUMN} 

Joint 
Characteristics -

Bedding 
Characteristics -

Uthologic 
Characteristics -

Parting -
Seam -
Layer -
Stratum -

Hardness-

Texture -

Structure -

Sandstone Limestone 
Spacing 
Very Close 
Close 
Moderately Close 
Wide 

0.75 to 2.5 In. 
2.5 to 8 in. 

Very Wide 

Very Thin 
Thin 
Medium 
Thick 
Massive 

Clayey 
Shaly 
Calcareous (limy} 
Slllceous 
Sandy (Arenaceous} 
SIity 
Plastic Seams 

8 to 24 In. 
2 to6ft 

More than 6 ft 

0.75 to 2.5 in. 
2.5 to 8 In. 
8 to 24 In. 
2 to6ft 

More than 6 ft 

Less than 1 / 16 Inch 
1/16 to 1/2 inch 
1/2 to 12 Inches 

Greater than 12 Inches 

Soft (S} - Reserved for plastic material alone. 

Friable (F} - Easily crumbled by hand, 
pulverized or reduced to powder and Is too soft 
to be cut with a pocket knife. 

Low Hardness (LH} - Can be gouged deeply 
or carved with a pocket knife. 

Moderately Hard (MH} - Can be readily 
scratched by a knife blade; scratch leaves a 
heavy trace of dust and scratch Is readily 
visible after the powder has been blown away. 

Hard (H} - Can be scratched with dlfflculty; 
scratch produces little powder and Is often 
faintly visible; traces of the knife steel may 
be visible. 

Very hard (VH} - Cannot be scratched with 
a pocket knife. Knife steel marks left on 
surface. 

Fine - Barely seen with naked eye 
Medium - Barely seen up to 1 /8 in. 
Coarse - 1/8 In. to 1/4 In. 
Bedding 

Flat - 0- - 5• 
Gently Dipping - 5" - 35" 
Moderately Dipping - 55" -85" 
Steeply Dipping - 55• -85° 

Fractures, scattered 
Open 
Cemented or Tight 

Fractures, closely spaced 
Open 
Cemented or Tight 

Brecciated (Sheared and Fragmented} 
Open 
Cemented or Tight 

Joints 
� Faulted 
� Slickensides 

Siltstone 

Degree of 
Weathering -

Solution and 
Void Conditions -

Swelling 
Properties -

Slaking 
Properties -

Rock Quality 
Designation (ROD} -

Coal Shale 

Fresh - No visible signs of 
decomposition or discoloration. 
Rings under hammer Impact. 

Slighty Weathered - Slight 
dlscoloratlon Inwards from open 
fractures, otherwise similar to 
fresh. 

Moderately Weathered - Dlscoloratlon 
throughout. Weaker minerals such 
as feldspar decomposed. Strength 
somewhat less than fresh rock, but 
cores cannot be broken by hand or 
scraped by knife. Texture preserved. 

Hlghly Weathered - Most mlnerals 
somewhat decomposed. Specimens 
can be broken by hand with effort 
or shaved with knife. Core stones 
present in rock mass. Texture 
becoming Indistinct but fabric 

Completely Weathered - Minerals 
decomposed to soil but fabric and 
structure preserved (Saprolite}. 
Specimens easily crumbled or 
penetrated. 

Residual Soil - Advanced state 
of decomposition resulting In 
plastlc soils. Rock fabric and 
structure completely destroyed. 
Large volume change. 

Solid, contains no voids 
Vuggy (pitted} 
Vesicular (Igneous} 
Porous 
Cavities 
Cavernous 

Nonswelllng 
Swelling 

Nonslaklng 
Slakes slowly on exposure 
Slakes readily on exposure 

ROD (Percent) 
Greater than 90 
75 - 90 
50 - 75 

25 - 50 
Less than 25 

Diagnostic Description 
Excellent 
Good 
Fair 
Poor 
Very Poor 

.. _____________ __ 
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DESCRIPTION

FLOOD FREQUENCY DISCHARGE
ELEVATION
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W.S. ELEVATION
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OVERTOPPING

EXTREME
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DESIGN
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2055

Historical H.W. Elev. = N/A

Drainage Area = 2.9 sq. miles 

Proposed Low Bridge Chord Elev. = 1577.1 feet at Station 215+55.81 

100 yr. backwater elevation for existing structure = 1574.9 feet

Unconstricted water surface elevation without structure or roadway approaches. 
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SEC. 8ROUTE 23

DATE:

DRAWING NO. XXXXX

SCALE:

FILENAME:

LITTLE ROCK, ARK.

DATE:

DATE:

DESIGNED BY:

CHECKED BY:

DRAWN BY:

BRIDGE NO. XXXXX

KRM

CAW

BWC

04-21-20

04-22-20

04-21-20

1" = 20'

b090579_l1.dgn

XXXXX XXXXXLAYOUT

Standard Construction Specifications unless otherwise noted in the Plans.

Supplemental Specifications and Special Provisions. Section and Subsection refer to the

Standard Specifications for Highway Construction (2014 edition) with applicable

CONSTRUCTION SPECIFICATIONS:  Arkansas State Highway and Transportation Department

DESIGN SPECIFICATIONS:  AASHTO LRFD Bridge Design Specifications, Eighth Edition (2017).

D1

Fy = 36,000 psiStructural Steel (ASTM A709, Gr. 36)

Fy = 50,000 psiStructural Steel (ASTM A709, Gr. 50W)

fy = 60,000 psiReinforcing Steel (AASHTO M 31 or M 322, Type A)

f'c = 3,500 psiClass S Concrete (substructure)

f'c = 4,000 psiClass S(AE) Concrete (superstructure)

MATERIALS AND STRENGTHS: 

Section of the Program Management Division.

BORING LOGS:  Boring logs may be obtained from the Construction Contract Procurement

The Contractor shall use approved steel H-Pile driving points on all piles.  

for use in determining payment for cut-off and build-up in accordance with Section 805. 

embankment to bottom of cap is in place. Lengths shown are for estimating quantities and 

below natural ground for all piles in Bents 1 and 4. Piling in end bents shall be driven after 

the material designated as XXXXX on the boring legend. Minimum penetration shall be 10' 

air, team, or diesel hammer to a minimum safe bearing capacity of XX tons per pile and into

STEEL PILING: All piling shall be HP 12x53 (Grade 50) and shall be driven with an approved

considered subsidiary to the item "Preboring".

Any related cost for backfilling and temporary casing will not be paid for directly, but shall be 

top of the rock and the remaining length backfilled in accordance with Subsection 805.08(a). 

After driving is completed, the prebored hole shall be backfilled with Class S Concrete to the 

and backfilling which may require the use of temporary casings or other approved methods. 

Contractor shall be responsible for keeping prebored holes free of debris prior to driving piles 

actual size and depth of preboring shall be determined in the field by the Engineer. The 

depth into material designated as XXXXX on the boring legend, whichever is lower. The 

be to a depth sufficient to provide the specified minimum penetration and to a minimum 3' 

PREBORING: Preboring is required for all piles in Bents 1 and 4. The depth of preboring shall 

at no cost to the Department.

transport or installation shall be corrected according to the manufacturer's recommendations

finish system may be applied in the shop. Any damage to the paint system occurring during

or close to Federal Std. 595B, Color Chip No. 30070 and as approved by the Engineer. The

shall be painted as specified in Subsection 807.75. The color of paint shall be Brown equal 

with concrete, and the expansion device, within five feet of bridge deck expansion joints

PAINTING: All Grade 50W structural steel, except galvanized members, surfaces in contact

SEISMIC OPERATIONAL CLASSIFICATION: ESSENTIAL

SEISMIC ZONE: X        S    : X.XXX        SITE CLASS: X   

LIVE LOADING: HL-93

Subsection 801.08.

shall be backfilled and compacted to the level of the existing ground in accordance with

Concrete in footings shall be poured directly against excavated surfaces of rock. Excavations

Subsection 801.04. Rock excavations shall be made to neat lines of the concrete footings.

the footprint of the footing. Foundations for footings shall be prepared in accordance with

minimum 2' below the channel bottom as determined by the lowest channel elevation within

XXXXX on the boring legend. The top of the footings at Bents 2 thru 3 shall be set a

SPREAD FOOTINGS: Footings shall be set a minimum of  2' into material designated as
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Stiff reddish brown silty clay
w/sandstone fragments

- very stiff below 4 ft

- auger refusal at 5.5 ft in
sandstone

SURF. EL:

20-138

LOCATION:    Site 1 - North of Bridge End

090579 - #02947 RCB Approach Road
Madison County, Arkansas
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Very stiff reddish brown fine sandy
clay w/numerous sandstone
fragments

- auger refusal at 2 ft in sandstone
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LOCATION:    Site 1 - South of Bridge End

090579 - #02947 RCB Approach Road
Madison County, Arkansas
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Stiff brown, red and gray silty
clay w/crushed stone (fill)

Very stiff brown fine sandy
clay w/sandstone fragments

- with sandstone cobbles
below 4 ft

Dense brown and tan silty fine
sand w/numerous sandstone
fragments (completely
weathered sandstone)
Moderately hard to hard dark
gray and gray shale, flat
bedded w/very close
sandstone partings, seams
and layers

- with less sandstone below 27
ft

qu= 1110 psi, TUW= 148 pcf

qu= 6060 psi, TUW= 183 pcf
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SURF. EL:  1571±

PLATE 1

TYPE:   Auger to 5 ft /Wash

090579 - Hwy 23 over Hawkins Hollow Creek
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Approx Sta 215+40, 5 ft LtLOCATION:

Madison County, Arkansas
Consulting Engineers
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Firm reddish tan and brown
silty clay w/crushed stone (fill)
Stiff brown fine sandy clay
w/sandstone fragments

- very stiff below 6 ft

Hard dark gray shale, flat
bedded w/very close
interbedded fine-grained
sandstone partings, seams
and layers

- with less sandstone below
24.5 ft

qu= 12,400 psi, TUW= 168 pcf
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50/6"

SURF. EL:  1573±

PLATE 2

TYPE:   Auger to 15 ft /Wash

090579 - Hwy 23 over Hawkins Hollow Creek
L O G  O F  B O R I N G  N O.  S2

20-138

%
 R

ec
ov

er
y

%
 R

Q
D

- 
N

o.
 2

00
 %

R
E

C
R

Q
D

N
20

0-
2 

 2
0-

13
8_

 S
 L

O
G

S
_.

G
P

J 
 5

-3
-2

1

DATE:  12/23/2020IN BORING:  Dry to 15 ft
DEPTH TO WATER

DATE:  12-23-20
COMPLETION DEPTH:  40.0 ft

Approx Sta 215+85, 5 ft LtLOCATION:

Madison County, Arkansas
Consulting Engineers
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Very stiff brown, reddish tan
and red fine sandy clay
w/numerous sandstone
fragments

Moderately hard dark gray and
yellowish tan highly weathered
shale
Hard dark gray shale, flat
bedded w/very close
interbedded sandstone
partings, seams and layers

- with close sandstone seams
and layers below 15.3 ft

qu= 10,860 psi, TUW= 182 pcf

qu= 8830 psi, TUW= 161 pcf
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SURF. EL:  1570±

PLATE 3

TYPE:   Auger to 6 ft /Wash

090579 - Hwy 23 over Hawkins Hollow Creek
L O G  O F  B O R I N G  N O.  S3

20-138
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DATE:  12/28/2020IN BORING:  3.2 ft
DEPTH TO WATER

DATE:  12-29-20
COMPLETION DEPTH:  36.0 ft

Approx Sta 216+25, 5 ft RtLOCATION:

Madison County, Arkansas
Consulting Engineers
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Loose brown fine silty fine to
coarse sand w/a little fine
gravel and occasional cobbles
(possible fill)

Medium dense brownish gray,
reddish brown and gray clayey
fine to coarse gravel
w/occasional shale fragments

Moderately hard dark gray
shale

Moderately hard to hard dark
gray fine-grained sandstone
w/interbedded shale seams
and layers

Moderately hard to hard dark
gray shale, flat bedded

qu= 10,120 psi, TUW= 170 pcf

qu= 10,660 psi, TUW= 180 pcf
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50/3"

SURF. EL:  1571±

PLATE 4

TYPE:   Auger to 10 ft /Wash

090579 - Hwy 23 over Hawkins Hollow Creek
L O G  O F  B O R I N G  N O.  S4

20-138
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DATE:  1/4/2021IN BORING:  4.4 ft
DEPTH TO WATER

DATE:  1-5-21
COMPLETION DEPTH:  30.0 ft

Approx Sta 216+90, 5 ft LtLOCATION:

Madison County, Arkansas
Consulting Engineers
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20

36

Stiff reddish brown, gray and tan
fine sandy clay, silty w/sandstone
fragments

- very stiff below 2 ft

NOTE: Auger refusal at 4 ft in
shale w/interbedded sandstone.

SURF. EL:  1586±

20-138

LOCATION:    Approx Sta 219+60, 10 ft Rt

090579 - Hwy 23 over Hawkins Hollow Creek
Madison County, Arkansas
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DATE:  1/6/2021IN BORING:  2 ft
DEPTH TO WATER

DATE:  1-6-21
COMPLETION DEPTH:  4.0 ft
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TYPE:   Auger

L O G  O F  B O R I N G  N O.  P1

PLATE 1

Consulting Engineers
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50/6"

Soft brown silty clay w/shale
fragments (fill)

Very stiff maroon, reddish brown
and gray fine sandy clay
w/sandstone fragments

Moderately hard to hard gray, tan
and brown weathered shale w/silty
clay laminations

NOTE: Auger refusal at 6 ft in
shale w/interbedded sandstone.

SURF. EL:  1585±

20-138

LOCATION:    Approx Sta 218+10, 10 ft Rt

090579 - Hwy 23 over Hawkins Hollow Creek
Madison County, Arkansas
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DATE:  1/6/2021IN BORING:  4 ft
DEPTH TO WATER

DATE:  1-6-21
COMPLETION DEPTH:  6.0 ft
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TYPE:   Auger

L O G  O F  B O R I N G  N O.  P2

PLATE 2

Consulting Engineers
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50/2"

25/0"

25/0"

Stiff brown silty cay w/sandstone
seams and fragments

Moderately hard pale red, gray and
tan weathered fine-grained
sandstone

Moderately hard to hard dark gray
shale

SURF. EL:  1580±

20-138

LOCATION:    Approx Sta 214+70, 10 ft Rt

090579 - Hwy 23 over Hawkins Hollow Creek
Madison County, Arkansas
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DATE:  1/8/2021IN BORING:  4 ft
DEPTH TO WATER

DATE:  1-5-21
COMPLETION DEPTH:  10.0 ft
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TYPE:   Auger

L O G  O F  B O R I N G  N O.  P3

PLATE 3

Consulting Engineers
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50/2"

Stiff brown and reddish brown silty
clay w/shale and sandstone
fragments

Moderately hard dark gray shale
w/interbedded fine-grained
sandstone

NOTE: Auger refusal at 6.5 ft in
shale w/interbedded sandstone.

SURF. EL:  1576±

20-138

LOCATION:    Approx Sta 212+50, 10 ft Rt

090579 - Hwy 23 over Hawkins Hollow Creek
Madison County, Arkansas
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DATE:  1/5/2021IN BORING:  Dry
DEPTH TO WATER

DATE:  1-5-21
COMPLETION DEPTH:  6.5 ft
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TYPE:   Auger

L O G  O F  B O R I N G  N O.  P4

PLATE 4
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Bent No. 1

1
Indicates water
level at time of 
drilling

Planned Grade Existing Grade

Hawkins Hollow 
CreekFirm to stiff silty CLAY 

w/ crushed stone (fill)

2

2

3

3

4

4

??

?

?

?

?

Stiff to very stiff fine sandy CLAY 
w/ sandstone fragmentsDense silty fine SAND 

w/ numerous sandstone 
fragments

Moderately hard highly 
weathered SHALE

Loose silty fine to coarse SAND w/ 
a little fine gravel (possible fill)

Medium dense clayey 
fine to coarse GRAVEL

Moderately hard to hard 
fine‐grained SANDSTONE 
w/ interbedded shale 
seams and layers

Moderately hard to hard SHALE, flat 
bedded w/ very close interbedded 
sandstone partings, seams, and layers

Moderately hard to hard 
SHALE, flat bedded

Plate 9



ATTACHMENT 4 
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Stiff reddish brown and brown silty
clay w/numerous sandstone
fragments

- very stiff below 2 ft

- auger refusal at 8 ft in sandstone

SURF. EL:

20-138

LOCATION:    Site 3 - North of Bridge End

090579 - #M0547 RCB Approach Road
Madison County, Arkansas
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50/6"

Firm to stiff brown fine sandy clay
w/numerous sandstone fragments

- auger refusal at 3.5 ft in
sandstone

SURF. EL:

20-138

LOCATION:    Site 3 - South of Bridge End

090579 - #M0547 RCB Approach Road
Madison County, Arkansas
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DATE:  12/23/2020IN BORING:  Dry
DEPTH TO WATER

DATE:  12-23-20
COMPLETION DEPTH:  3.5 ft
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TYPE:   Auger

L O G  O F  B O R I N G  N O.  B2

PLATE 2
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50.8 25.4 19.1 9.5 4.75 2.0 0.425 0.075
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

A1 2.5-3.5 18 39 24 15 100 100 81 65 60 55 36 18 SM-SC A-2-6

A2 0.5-1.5 10 26 17 9 100 100 71 53 44 38 31 29 GM-GC A-2-4

S1 6.5-7.5 10 --- --- --- 100 79 68 49 37 29 22 13 GM A-1-a

S2 4.5-5.5 7 26 17 9 --- --- --- --- --- --- --- --- CL A-4

S4 0.5-1.5 17 --- --- --- 100 100 100 90 82 71 50 19 SM A-1-b
S4 4.5-5.5 19 28 18 10 100 100 100 87 76 64 50 29 SC A-2-6

P1 2.5-3.5 13 22 20 2 --- --- --- --- 67 --- --- 23 SM-SC A-2-4

P2 0.5-1.5 22 38 21 17 --- --- --- --- 74 --- --- 41 SM-SC A-6

P3 2.5-3.5 13 28 18 10 --- --- --- --- 75 --- --- 26 SM-SC A-2-4

P4 0.5-1.5 14 35 21 14 --- --- --- --- 58 --- --- 31 SM-SC A-2-6

B1 2.5-3.5 10 27 18 9 100 100 100 76 71 66 53 24 SM-SC A-2-4

B2 2.5-3.5 13 26 17 9 100 100 90 85 83 76 60 22 SM-SC A-2-4

SIEVE ANALYSIS

PERCENT PASSING

GHBW JOB NUMBER: 20-138

SUMMARY of CLASSIFICATION TEST RESULTS
PROJECT: 090579 Hwy. 23 Strs & Apprs

LOCATION: Madison County

BORING 
No.

USCS 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS
PLASTICITY 

INDEX
PLASTIC 

LIMIT
LIQUID 
LIMIT

WATER 
CONTENT 

(%)

 SAMPLE 
DEPTH (ft)

Grubbs, Hoskyn,
Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT            OR           CLAY

COARSE                    FINE COARSE           MEDIUM                      FINE

20-138

Sample: Boring A1, 2.5-3.5 ft; LL = 39, PL = 24, PI = 15
Description: Reddish brown clayey fine to coarse SAND with 
sandstone fragments
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USCS Classification = SM-SC   
AASHTO Classification = A-2-4 
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COARSE                    FINE COARSE           MEDIUM                      FINE

20-138

Sample: Boring A2, 0.5-1.5 ft; LL = 26, PL = 17, PI = 9
Description: Reddish brown medium to coarse sandy CLAY with 
numerous fine to coarse sandstone fragments
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USCS Classification = GM-GC    
AASHTO Classification = A-2-4 



0.0010.010.1110100

Pe
rc

en
t F

in
er

 b
y 

W
ei

gh
t

Grain Size in Millimeters

GRAIN  SIZE  CURVE

100

90

80

70

60

50

40

30

20

10

100

10

20

30

40

50

60

70

80

90

0

0
3         2    1 1/2      1    3/4      1/2  3/8      1/4     4     6        8 10           16   20      30      40     50               100              200             

SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT            OR           CLAY

COARSE                    FINE COARSE           MEDIUM                      FINE

20-138

Sample: Boring S1, 6.5-7.5 ft
Description: Brown silty fine to coarse SAND with numerous 
sandstone fragments
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USCS Classification = GM    
AASHTO Classification = A-1-a 
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GRAVEL SAND
SILT            OR           CLAY

COARSE                    FINE COARSE           MEDIUM                      FINE

20-138

Sample: Boring S4, 0.5-1.5 ft
Description: Brown silty fine to coarse SAND with a little fine gravel
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USCS Classification = SM    
AASHTO Classification = A-1-b
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SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER
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20-138

Sample: Boring S4, 4.5-5.5 ft; LL = 28, PL = 18, PI = 10
Description: Reddish brown and gray clayey fine to coarse SAND with 
some fine gravel
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USCS Classification = SC  
AASHTO Classification = A-2-6 
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COARSE                    FINE COARSE           MEDIUM                      FINE

20-138

Sample: Boring B1, 2.5-3.5 ft; LL = 27, PL =18 , PI = 9
Description: Reddish brown and brown clayey fine to coarse SAND 
with fine sandstone fragments
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USCS Classification = SM-SC   
AASHTO Classification =A-2-4 
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SILT            OR           CLAY

COARSE                    FINE COARSE           MEDIUM                      FINE

20-138

Sample: Boring B2, 2.5-3.5 ft; LL = 26, PL = 17, PI = 9
Description: Brown clayey fine to coarse SAND with a little fine to 
coarse sandstone fragments
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USCS Classification = SM-SC   
AASHTO Classification = A-2-4 
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Project: 090579 Hwy 23 Strs and Apprs - Madison County, AR Job No: 20-138
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. 85

121.6 10 3/8 in. 70
11.9 5 #4 63

2 #10 55
0 #40 45

12.8 % 0 #200 34

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 MODIFIED PROCTOR TEST 
(AASHTO T 180)

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

(501) 455-2536
#1 Trigon Place 72209

FAX (501) 455-4137

Plastic Limit: 23
Liquid Limit: 44

GC

LAB COMPACTION PROCEDURE:
AASHTO T-180 Method: D

1/7/2021
JW

12/16/2020

Brown fine sandy CLAY w/ shale fragments and cobbles (fill)

ATTERBERG LIMITS
AASHTO T-89 & T-90

TP-1

12/10/2020
1-2

AASHTO T-88
GRADATION

As Received Water Content: A-2-7

USCS Classification:

Plasticity Index: 21

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

AASHTO Classification:

112

113

114

115

116

117

118

119

120

121

122

123

124

8 9 10 11 12 13 14 15 16 17 18

Dr
y 

Un
it 

W
t. 

(p
cf

)

Water Content (%)

Zero Air Voids
Est. Gs = 2.65

Optimum Air Voids



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

USCS AASHTO
TP-1 / 1-2' GC A-2-7 12.8 2.65 44 23 37 34

Remarks:

GHBW Project Number: 20-138
Location: Marion County, Arkansas
Sample Date: 12/10/20
Test Date: 12/19/20

% 
Retained 

No.4

% 
Passing 
No.200

Plastic 
Limit, %

As Molded: γd = 115.0 pcf @ 14.0%; Percent swell: 2.6%

Project: 090579 Hwy 23 Strs and Apprs

PROCTOR TEST RESULTS (AASHTO T-180) MATERIAL DESCRIPTION
Optimum Moisture Content = 11.9% Brown fine sandy CLAY w/ shale fragments and 

cobbles (fill)Maximum Dry Density =  121.6 pcf

Boring 
No./Depth, ft

Classification Natural 
Moisture 

Content, % 

Assumed
Specific 
Gravity

Liquid 
Limit, % 

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

Pr
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re

 (p
si

)

Penetration (in.)

Laboratory CBR Test Report 
(AASHTO T-193)

Top of Specimen

Bottom of Specimen

CBR = 3.5

CBR = 5.1
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Summary of Stability Analysis Results 

ARDOT 090579 Bridge #02946 
GHBW Job No. 20-138 

Madison County, Arkansas 
 

Embankment 
Slope 

Design Loading Condition 
Calculated Minimum 

Factor of Safety 

South End Slope 
(Bent 1) 

End of Construction 8.6 

Long Term 3.6 

Rapid Drawdown from El 1574 to El 1569 4.1 

Seismic (kh =AS/2 = 0.031) 4.0 

South Side Slope 
(Bent 1) 

 

End of Construction 9.3 

Long Term 4.2 

Rapid Drawdown from El 1574 to Existing Grade 4.5 

Seismic (kh =AS/2 = 0.031) 4.4 

North End Slope 
(Bent 4) 

 

End of Construction 4.4 

Long Term 3.3 

Rapid Drawdown from El 1574 to El 1569 3.6 

Seismic (kh =AS/2 = 0.031) 3.6 

North Side Slope 
(Bent 4) 

 

End of Construction 5.3 

Long Term 4.4 

Rapid Drawdown from El 1574 to Existing Grade 4.5 

Seismic (kh =AS/2 = 0.031) 4.7 
  



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

 
Results of Stability Analyses – End of Construction 

South End Slope (Bent 1) 
2H:1V Slope, H=9 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

Embankment Fill

st-vst f sa CLAY (undrained) l-md f-c SAND / GRAVEL

Embankment Fill

mh-h SHALE / SANDSTONE

8.1

Distance along CL, ft
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

E
le

va
tio

n
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1,550

1,560

1,570

1,580

1,590
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Long Term Condition 

South End Slope (Bent 1) 
2H:1V Slope, H=9 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

Embankment Fill

st-vst f sa CLAY l-md f-c SAND / GRAVEL

Embankment Fill

mh-h SHALE / SANDSTONE

3.6

Distance along CL, ft
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

E
le

va
tio

n
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q=250 psf



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

 
Results of Stability Analyses – Rapid Drawdown Condition, El 1574 to El 1569 

South End Slope (Bent 1) 
2H:1V Slope, H=9 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

Embankment Fill

st-vst f sa CLAY l-md f-c SAND / GRAVEL

Embankment Fill

mh-h SHALE / SANDSTONE

4.1

Distance along CL, ft
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
 Results of Stability Analyses – Seismic Condition (kh = AS /2= 0.031) 

South End Slope (Bent 1) 
2H:1V Slope, H=9 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

Embankment Fill

st-vst f sa CLAY l-md f-c SAND / GRAVEL

Embankment Fill

mh-h SHALE / SANDSTONE

4.0

Distance along CL, ft
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – End of Construction 

South Side Slope (Bent 1) 
3H:1V Slope, H=8 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

mh-h SHALE / SANDSTONE

st-vst f sa CLAY (undrained)

Embankment Fill

9.3

Distance along CL, ft
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Long Term Condition 

South Side Slope (Bent 1) 
3H:1V Slope, H=8 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

mh-h SHALE / SANDSTONE

st-vst f sa CLAY

Embankment Fill

4.2

Distance along CL, ft
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Rapid Drawdown Condition, El 1574 to Existing Grade 

South Side Slope (Bent 1) 
3H:1V Slope, H=8 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

mh-h SHALE / SANDSTONE

st-vst f sa CLAY

Embankment Fill

4.5

Distance along CL, ft
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Seismic Condition (kh = AS /2= 0.031) 

South Side Slope (Bent 1) 
3H:1V Slope, H=8 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 
 

mh-h SHALE / SANDSTONE

st-vst f sa CLAY

Embankment Fill

4.4
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

Results of Stability Analyses – End of Construction 
North End Slope (Bent 4) 
2H:1V Slope, H= 12 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

Embankment Fill

st-vst f sa CLAY (undrained) l-md f-c SAND / GRAVEL

Embankment Fill

mh-h SHALE / SANDSTONE

4.4

Distance along CL, ft
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Long Term Condition 

North End Slope (Bent 4) 
2H:1V Slope, H= 12 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

Embankment Fill

st-vst f sa CLAY l-md f-c SAND / GRAVEL

Embankment Fill

mh-h SHALE / SANDSTONE

3.3

Distance along CL, ft
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

E
le

va
tio

n

1,500

1,510

1,520

1,530

1,540

1,550

1,560

1,570

1,580

1,590

1,600

q=250 psf



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

 
Results of Stability Analyses – Rapid Drawdown Condition, El 1574 to El 1569 

North End Slope (Bent 4) 
2H:1V Slope, H= 12 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

Embankment Fill

st-vst f sa CLAY l-md f-c SAND / GRAVEL

Embankment Fill

mh-h SHALE / SANDSTONE

3.6

Distance along CL, ft
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Seismic Condition (kh = AS /2= 0.031) 

North End Slope (Bent 4) 
2H:1V Slope, H= 12 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

Embankment Fill

st-vst f sa CLAY l-md f-c SAND / GRAVEL

Embankment Fill

mh-h SHALE / SANDSTONE

3.6

Distance along CL, ft
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – End of Construction 

North Side Slope (Bent 4) 
3H:1V Slope, H= 8 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

mh-h SHALE / SANDSTONE

l-md f-c SAND / GRAVEL

Embankment Fill

5.3

Distance along CL, ft
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Long Term Condition 

North Side Slope (Bent 4) 
3H:1V Slope, H= 8 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

mh-h SHALE / SANDSTONE

l-md f-c SAND / GRAVEL

Embankment Fill

4.4

Distance along CL, ft
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Rapid Drawdown Condition, El 1574 to Existing Grade 

North Side Slope (Bent 4) 
3H:1V Slope, H= 8 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

mh-h SHALE / SANDSTONE

l-md f-c SAND / GRAVEL

Embankment Fill

4.5

Distance along CL, ft
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GRUBBS, HOSKYN, BARTON & WYATT, INC. 
Consulting Engineers 

 
Results of Stability Analyses – Seismic Condition (kh = AS /2= 0.031) 

North Side Slope (Bent 4) 
3H:1V Slope, H= 8 ft± 

20-138 – ARDOT Job No. 090579 – Bridge #02946 

mh-h SHALE / SANDSTONE

l-md f-c SAND / GRAVEL

Embankment Fill

4.7
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